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SIXTEENTH DAY

Portsmouth Naval Shipyard
Portsmouth, New Hampshire
Wednesday, 1 Hay 1963

The court met with closed doors ac 0945 hours.

All persons connected with the inquiry who were present when the court adjourned
were again present in court, with the exception of (L) (6) , who was
relicved by (b} (6) as reporter. RADM Palmer, a party, and LCDR
Hecker, a party, and his counsel waived their right to be present. Counsel for
RADM Palmer was present.

No persons not otherwlse connected with the inquiry were present.

Dean L. Axene, Commander, U. S, Navy, was recalled as a witness for the court,
was reminded that his oath previously taken was still binding, and examined as
follows:

COUNSEL FOR THE COURT: Commander Axene, this is a closed session of the court, and
classified information may be revealed. T shall ask you at the conclusion of
your testimony what classification you would accord to it as a whole.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. Do you desire to clarify testimony you have previously given to this
court with regard to the number and normal rig of air banks in THRESHER?

A. Yes, sir, 1f I may. At the end of my previous testimony, it Is quite
apparent that I became very confused relacive to the number of air banks and the
way they were normally rigged. 1 have thought about this and have, in fact, con-
sulted with my former execcutive officer, Lieutenant Commander Raymond E, Engle,
on this. THRESHER had four air banks. Our normal rig-for-dive procedure was to
have two of these banks on service, two other than Bank No. 1. In ocur Rig-for-
Deep Submergence Bill we placed a third bank on service, again other than Ko. 1,
so thar at rig-for-deep submergence Banks 2 and 4 would have been on service,
and No. l was secured. I believe it to be true also, although it is probably not
pertinent, we had no bank on service vhile rigged for service in port other chan
No. 1.

Q. Can you tell us anything fucther with regard to the operation of the main
coolant pumps at battle stations?

A. Yes. When we wrote our orisinal svstems oreanization for THRESHER our
battle bill provided for the wain coolant pumps in fast speed. Some time after
the ship started operating, and to the best of my recollection this was immedi-
ately following our shakedown training, we realized that for ASW type work which
THRESHER was particularly fit to do, it might not be desirable to have the pumps
in fast speed from a noise standpoint. We never proceeded other than with the
pumps in slow speed unless ordered otherwise or unless an engine order was glven
which regquired shifting the pumps to fast speed. At least up to the time I was
relieved, our ship’s organization would not have required chem to operate at
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Q. After your detachment from THRESHER, did vouw ever discuss the mode of
aperation of the coolant pumps with either Captain Harvey or anyone elsF from
THRESHER?

A. Wo, sir, 1 did not.

Q. In your previous testimony, you referred to a report of THRESHER's first
year of operations which you submirted to the Chief of the Bureau of Ships. Can
you now produce that report?

A. Yes, sir, I have a copy here. (The witnecss produced said report.) Would
you like me to identify ir?

Q. Yes, plecase do.

A. ‘This is a letter from the Commanding Officer of THRESHER dated 16 KRovember
1962, a confidential letter, Serial 086, addressed to the Chief of the Bureauw of
Ships. 1T would like to point cut that I reproduced this from the Shipyard's copy,
which was annotated in various places throughout. This handwriting is not mine.

1 don't know whose it 1is.

Q. Apart from the handwriting on the pages, is this a true and correct copy
of the report which you submitted to the Bureau of Ships?
A. To the best of my knowledge, yes.

The said report was submitted to the court and to counsel for RADM Palmer, a
party, and was offered in evidence by counsel for the court., There being no ob-
jection, it was received in evidence and marked "Exhibit 111.,"

Counsel for the party waived the reading of Exhibic 111,

Q. {By counsel for the court) Captain Axene, you were vequested by the
court to review in your mind all that you could recall abotr THRESHER which you
believe to be percinent to this inquiry. Can you think of anything else you
would like to offer at this time beforc we question you further?

A. No, sir.

EXAMINATION BY THE COURT
Questions by a court member, CAPT OSBORN:

Q. Commander Axene, with respect to your review of specific areas with
respect to margin of safety, blowing capacity, flooding, would you at the present
time, were you commanding a THRESHER class submarine, revise any of the procedures
that you had in effect when you were Commanding Officer of THRESHER?

A. Yes; in at lcast one insrance T know that I would. In the case of & salt
water leak in the engineering spaces, my policy would provide for lemodifate iso-
larion of the system, followed by attempting to isolate the specifiec leak and
teturn the system to operation,

Q. What ave your present thoughts with respect to the necessity or essential-
ity in terms of the constant vent system on THRESHER?

A. 1 believe that a constant vent system {s necessary for continued uninter-
rupted operation of the main propulsion plant. Whether as elaborate a system as
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THRESHER had is necessary or not, I do not know, 1 am inclined to cthink that some
tests might be run to demonstrate thias. There might be some components in the
system that do not require constant vents; whereas, others do.

Q. Do you think it is necessary for a ship of the THRESHER class to go into
an advanced readiness condition when proceeding below certain depths?

A, 1 do, yes, This was standard procedure while I had command of THRESHER,
We did bave a deep submergence bill which we fnvariably used when the ship was to
proceed below bi1]

Q. Do you still think that the cut-off point, or the position at which you
would po into advanced readiness conditfon, would still be about B{1} or
would it be shallower?

A. In light of the loss of THRESHER, I am inclined to set that depth at bji)
feet. The depth, of course, is arbitrary, but I do believe that operation at or
near deep submergence requires somewhat a special evolution,

Q. Do you think the primery advantage of decp submergence of a bil)
depth submarine is an additional safety factor gained in time with respect to
handling of plane casualties at shallower depths?

A. No. 1 would say that the principal advantage of b{l} depth capacity,
insofar as I have knowledge of what would be the additional advantage given the
submarine in evasion. As you well know, of course, we had hoped to derive some
advantage of operating atr cnese oeptns 1n Tne Area or sonar decection. Howover,
this was never observed by me during the year 1 operated THRESHER.

Q. Do you think that we should come up with some type of procedure that, in
operating at deep depths, we cperate the speeds, on one hand, that protect ue from
a plane casualty; and on the other hand we don't go too slow to protect us from
a flooding casualty?

A. T most assurcdly do. For routine operation at decp depths, I believe a
medium speed in the neighborhood of  [bM1) i3 probably optimum.

Questijons by & court member, RADM DASPIT:

Q. Captain Axene, have vou ever served on a nuclear submarine on which the
main coolant pumps operated at high speed would be automatically switched to che
motor generator sets if che ship's power supply falled and slowed down to half
speed?

b{3) 10 USC 130

Q. Do you know any reason why this should not be applied to the S5W plant?

A. T know of none, sir. I have been advised, however, that the 53W plant,
the one put into the SKATE class of ships, would have this provision, that the
necessary contacts are there to do exactly the same thing, and with some minor
wiring provisions, this could be applied to the S5W system.

Q. Can you think of any drawbacks which such an alteration would produce?
A. No, sir, I cannot. It seems very desirable to me, if it is as simple to
do as I am led to believe,

Questions by the president, VADM AUSTIN:
Unclassiied
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Q. Commander Axene, how long does it take on THRESHER to shift from-high
speed tO low sSpeed coolant pump operacion?

A. From the time the man starts the switch at the first pump until the final
pump is switched, I would estimate b{3)10USC130 It is certainly in the vicinity
of b{3)10USC 130

Q. So that if personnel are available and not unable to pezform their assigned
functions, the automatic shifting would give you only roughly b{3)} 10 USC 130 more?

A. Well, excluded from my previous answer was the time that would be {nvolved
in the man's recognizing the need to switch. If you include that time, it woild
depend & lot on the situation at hand, of course, but I think the time inrerval
would extend to something more like b(3) 10 USC 130

Q. b{3)10UsSC130

A, Yes, sir. In this case¢, and keeping in mind the type of casualty that we
have considered, I do think you might realire some substantial saving by automacic
switch-down of pump speed.

Q. Yes, because it is quite conceivable that when you need the automatic
switchedown, the attention of those who would normally perform the funccions
necessary for that switch-down would be directed in other areas.

A. Yes, sir.

Q. Commander Axene, do you have any other observations regarding the loss of
THRESHER or the operating procedures for nuclear submarines in general which you
would like to give us at this time?

A. I have nothing new, Mr. President. I could reiterate some of the things
which I know this court is well aware of and has been considering fully, If this
would help, I would be glad to do so., I am not sure it would be worth the time it
would take.

Q. 1If you are sure that the spectrum of our knowledge would not be enhanced,
then it would not be neceasary,
A. PNe, sir, I am sure it would not,

REDIRECT EXAMINATION

Question by counsel for the court:

Q. From all that you have been able to learn about THRESHER as a Commanding
Officer, do you consider 1t highly desirable to provide a greater blowing capac-
ity into deep~diving submarines than was designed into THRESHER?

A. Most assuredly, and this is one of the points 1 could discuss, but I
know the court is alreadv aware of this.

REEXAMINATION BY THE COURT
Questions by & court member, CAPT HUSHING:

Q. Commander Axene. postulating a ship like THRESHER moving at 10 knots
with the meain coolant pumps in slow, we raceive in the Maneuvering Room a flank
speed bell; how long would it take to shift the main coolants to fast to be able
to answer that bell?
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A. The throttleman would. of course. immediately start to open his throttle
and wait for the pumps to be shifted, The pumps would be shifted as the throttle
was opened. and I think there would be no more delay in flank speed shaft RPM than
it would take teo open the throttle. My recollection is that this would be some~
thine on the order of bi3} 10USC 130

Q. Would your answer be the same if we postulated the ship was moving at 20
knots when the order was given?

A. No, sir. Of course, as you approach U19] IV USL i reactor power, you then
would have to be more careful to insure that your reactor flow 1s increased to
prevent b{3) 10 USC 130 and I think the throttleman would delay until his
pumps were shifted and had 100 percenc flow before reactor power was allowed to
exceed b{3} 10USC 13! There wou'd have Lo be some leeway, but not a whele lot,

Q. Let us gay that the throttleman decided he would shift the main coolants
betore opening his throttle; how long would 1t delay opening the throttle 1f he
immed{ately shifted the main coolants from slow to fast?

A, Approximately b(3} 10USC 130 gomething in that neighborhood.

Questions by a court member, CAPT OSBORN:

Q. 1In your discussions at Bettis, when you were thePerprior to coding to the
THRESHFR. on the datatled inatrucrions in rha S§5W nlant. do vou rememher diac
cussing the specific reasons why the automatic shift-down in pumps was not con-
ceived In the S5W vlant?

A. 1 do not recall this subject's being discussed at all in that Bettis
course., It was some time ago; nearly four years. But I do not recollect the
subject's being discussed,

Q. There ore specific technical reasons why this was not done. Whether those
technical reasons prevail under the assumprions we are talking about, 1 am not
sure, but there is a good technical reason why the SKATE svstem vas not incor-
porated in the S5W sysiem. HNow, bearing that in mind, do you think you could
simultaneously ehift B3} 10main coolant pumps in slow on the MG bus?

A. T think I coula answer your question a lot more intelligently if 1 knew
what the reasons are why the aucomatic shifc-down was mot provided. Perhaps
overloading the MG sets. 1 just don't know without seeing this tried. however.

CROSS-EXAMINATION
Questions by counscl for RADM PALMER, a party:

Q. Commander, what event or condition would cause an automatic shift from
fast to slow operation of the main coolant pumps b(3)10 USC 130

A. Well, essentially loss of the b(3) 10 USC 130 The pumps were
then put on the b{3) 10USCmotor generator which came off the battery. This low-
speed power supply backed up the b(3)10USC 130
of supply. My recollection of the details of that plant is not very good.
That's about all I really remember about them.

Q. Changing the subject for a moment, what is your appraical of THRESHER's
engine room arrangement as compared with SKIPJACK class as regards access of
equipment for maintenance?
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A. In general, T was always most pleased with the arrangement of the engine
room equipment in parcicular on THRESHER. There 1is no doubt but what the access
to components was generally better than it was in the SKIPJACK class of submarine,
There is no doubt in my mind about that,

Q. THRESHER provided an {increase In remote coperation of equipment such as
sea valves., What are your opinions in this area?

A. Well, my understanding is that a remote operation of sea valves was pro-
vided as one of the features to make her a safer ship at this new depth, I was
nevar satisfied with the location of controls for some of those sea valves in
that they were not centralized in one area, and I have since - I don't mean just
gince the lLoss of the ship - but after having operated her for a while, I had
become quite leery of the fact that electricity was required to actuate those
controls, We did, from time to time, have trouble with the control circuits and
particularly the indicating circuits on these remotely operated valves. Electro-
hydraulic operation was required, and this is complicated. Thera is8 an assort-
ment of things that can go wrong to deny you the ability to operate those valves.
1 think something simpler would be becter.

0. Commander. were the main sea valves operated strictlv by hvdranties rarher
than electricity?
A. This 1z correct, yes.

REEXAMINATION BY THE COURT
Questions by a court member, CAPT OSBORN:

Q. Let me clear up a question with respect to my understanding of the ASW
system and the air conditioning circulating water system. Is this a complete
hydraulic system?

A. Not unto itself, no.

. T mean. ir 4t romnlaralv hudranide in Fha raenast Fhar voo Fhraw a lavas
in the pneifne ranm and thia anavaraa rhe walva?
A. You are correct. Inscfar as the ASW sea valves, the main salt water

vaives, no etecoctrical operation was involved., This was operated hydravlically
from a lever. T was soeakine eaneraliv.

N, Nid von avar have anv Franhis wirh rhe afr candirinnine avaram waluase

inlet or outlet valves. beine located on the transition hulkhaad nf rhe ancine
room?
A. No,

Questions by the president, VADM AUSTIN:
@. Commander Axene, &8 I recall, the main ballast tank air blow system is

normallv deoendant unon alecrriral nowar tn Ansrata irs d{e thar cnrvacr?

A. Normal operation of the main ballast tank blow valves was electro-hy-
draulic. hir rhe rontrale wers alacrricolly arriarad

Q. But with nearby overriding manually operatad velves?
&. Exactly so, yes, sir.

Unclassified
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Q. Now, Commander Axenc, going back to your re-appraisal of how you wouid
Aandle at deop submergence a leak or flooding from the salt water system, }
L] teve vou sild that vou would now immudiatelv tsolate the salt water svetem
amd seek to isolate the difffcultv.

A. Yea, sir. Speaking only of auxiliary salt water, Admiral.

Q. Yos. You previously imad thought and had reflected thosc thoughts in your
indectrination of your cruw, that you would not immediately shut down your aux-
{liiry soalt water system but weuld first try to isolate the leak, is that correct?

A, No, sir, this {s not quiie correct. 1 believe what I sald in my previous
testimony = and this is the way it was operatzd while 1 had command of the ship -
was not to attempt to isolate the individual Juak or the entire system but Lo try
to make a judgment based on the size of the leak, whichever was the judicious
thing to do. In othur words, if it were a big lecak, you would Isovlate the system;
and with a small leak, you would isolate the leak, I would now change this to
isolate the system, having a bebter understandfng of how long the reactor can be
kept opurational,

Q. Your previous hesitation to shut down your ASW eystem tlow was occasioned
by your concern for the reactor?
A. Yes, sir., Nt the reacter per se, but the conponents b{3} 10 USC 130

PRESIDENT: Ceonmander Axuene, the cuurt takes this vccnsion to express its appre-
ciation for your assistance to this court as a eechnical advisor during o period
when you were assignoed normal leave botwveen stations, and I feel that you have
definitely contributed to the cffortr of this court to enhance the future safe
operation of nuclear submarines by so doing,

Neither counsel for the court, the court, nor counscl for RADM Palmer, a party,
desired to cnamine this witness furthoer

The president of thoe court unommed Lhe sltress that he was privileged to make any
further statement covering anvibing relaced to the subject matter of the inguicy
that he thought should bHe 1 mazter of record in connection therewith, which had
not heen fully hrought vut by the previocus dquestioning.,

The witness made the folluwlng statemenc:

THE WITNESS: T would like only bto express my appreciation to the court, Admiral,
for having been asccorded the oppertunity to werk with you durdng these past two
wecks. It has been most bencficial to me personally. 1 am only sorry that 1 have
been unable, through some flash of insight, to lead you quickly to a solution as

to the loss of THRESHER. 1 have nothing further to add that is pertineant to the
ingquiry,

The witness was duly warned concerning his testimony and withdrew from the courtroom.

Undlassified

S



Willis D. Merrill, a civilian, was called as a witness for the court, was informed
of the subject matter of the inquiry, was advised of his rights against self-in-
criminaction, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: Mr. Merrill, this is a closed session of the court, and
classified Information may be given here. At the end of your testimony, I will
ask you what classification you would aseign to your own testimony taken as a
whole.

DIRECT EXAMINATION
Questions by coumsel for the court:

Q. State your name. addrese, and present occupation,
A. Willis D. Merrill, (b) (6) + I'm a leadingman pipefitter,
Shop 56,

Q. Are you employed at the Portsmouth Naval Shipyard?
A. I am, sir.

Q. What is the nature of your duties?
A. Supervising a crew of pipefitters aboard submarines or whatever ship we
happen to be working on.

Q. Whar duties did you perform in connectien with the post shakedown avail-
ability of THRESHER?
A, The normal amount of piping overhaul, replacement, alterations,

Q. Were you the leadingman pipefitter on the day and afternpon shift during
that period?

A. I was the leadingman on the ship in the afrerncons regularly except for
eight to ten weeks, when 1 was called on the day shift for special assignment,

0. What is vour backeround and expverience im vour line of wark?

A. T have been with the Government =-- I don't want to be stuck with these
figures. Roughly twenty-eight years. About twenty-three years as a pipefitier
and as a leadingman for ten or more years.

Q. How much of that work was at the Portsmouth Naval Shipvard?
A, All of it, sir.

Q. Turning your attention, then, to THRESHER during her post shakedown avail-
ability, and to the pipe work performed in her auxiliary sea water system; will
you describe to us the work performed under your direction on flexible hases and
couplings in the auxiliary sea water system?

A. On the flexible hoses, they were installed in a hurry. Not all the men had
been briefed too well in the installation of flexible hoses, but we immediately
followed this up with a crew that was briefed and was familiar with that particular
work, straightening out these hoses. fixing them up to be sure they were up to what
they Navy requires. There are directives out on that, I c*n t give you numbers
or names, but there are charts, and I'm familiar with those.

Q. When you said they had been installed in a hurry, were you referring to the
installacion of chese fittings during the construction period?

A. No, sir. During the availability. We had trouble with some, and we were
late getting started. We got a great amount of them down on the pier, and it took

!
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time to get them in place on the boat vhere they belonged. Then we got a crew poing
to put the gaskets on them, straighten them up properly, and hung as necessary.

Q. How are your men instructed to install these flexible hoses and to recog-
nize & poor installation job performed by someone elsge?
A. Mis-alignment of the hoses is a poor installation job,

Q. How were they instructed to align chem?
A. Straighten them out and be sure there's no kinks. 1In three out of four
of them have to be supported at the dog lag. This is a 90 degree bend.

Q. How much of this mis-alignment were your men instructed to regard as non-
acceptable?

A. None, wherever possible., However, in the case of the single hdses, they
are of extended length, and we arc allowed a bend in them. And that is often
necessary. In this case I don't recall specifically what the figure was, but
depending on the size of the hole, you're allowed so much radius to the bend. 1In
a very few instances this can't quite be lived up to, but we come pretty close,

Q. Did you have responsibilicy for the correction of deficiencies, such as
lecaks in the piping, alignment and installation of additional supports?
A. That is part of my job, yes, sir.

Q. Pleasc tell us what was done in that area under your supervision,

A. When valves leak on the system on test, we call Shop 38 in to overhaul,
If it is beyond their capacity, then, depending on the location and duty of the
valve, it is sent to Shop 31 for overhaul, if necessary.

Q. Can you speak from memory as to what work was done in this area?

4. 1 believe, with very few exceptions, all the valves, back-up valves were
removed from the ship and sent to Shop 31, and they received some sort of a coating.
That's out of my jurisdiction, however., Weo were involved in the replacement of
them back in the boat.

Q. Did you have any difficulty with the A.000-gallon-per-day distiller and
the piping associated with it?

A. HNot to my knowledge, There were some alterations and additions. We did
have one cylinder let go on the low-pressure aide, This was removed on the boat,
taken over to 31, repaired, and replaced.

Q. Did you check the silver-brazed joints in the ASW system?
A. Any that I made I checked, yes, sir - any made under my supervision.

Q. Did you check any in addition to those that were made by you?
A. 1 probably looked over a few out of curiosity. This boat was not under
control during construction.

Q. Waa not under contrel?
4. Under silver-brazing control. This came afcer the boat was buile,

Q. 1Is that why you looked over other silver-brazed joints than those that
were made by you?
A. Out of curiosity, yes, sir.

Q. What were you locking for?
A. Poor joints, mis-alignment.
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Q. Did you find any?

A. I don't recall that I did, although U. T, showed up a few. They looked
good on the surface, but the bond was not good inside., Whenever that condition
was found, they were chenged.

Q. With reference to the ultrasonic tests which you mentioned, were those
tests performed on the joinca made during the post shakedown avallability or on
others besides?

A. 1 can't answer thac actually. but I believe any joint that had the lagging
removed were ultrasonically tested from two inches up.
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(b} (6) relieved (B} (8) as reporter at this point.

What percentage of them were found to be bad from youw recollection?
Very minor, but I wasn't involved especially in the salt water system,

Of the ones made by you and your pcople, how many turned out badly?

I believe we had a "T' which I tried to repeir from old installation. It
luoked 50 good that I thought there might be a possibility. We didn't make out
on the repair. 1 removed it. We wound up with a new "T", new couplings added
as necessary, to replace the piping; and then we had the misfortune on one
coupling that we had to change it twice, Thie was new installation,

b-O o

Q. Apart from these two items, were there any others?
A. I don't recall any others specifically.

¢. How competent do you think your people are to put & silver-brazed joint
in right the first time?
A, Very.

Q. What training do they have?

A, 1 do not know how long the school lasts. 1 balieve that depends scmewhat
on thelr ability and competence, on whather it lasts a week, @ week and a half, or
sonething of that sort; but I'm sure tt's at least a weck on silver brazing, and
usually they go back to qualify on other alloys and so forth.

Q. Have you ever had a4 man who wasn't good et silver brazing joints that
you had to get rid of?

A. T had one that wasn't doing tove well. I spoke to him about it, tried
to help him with it. He improved somewhat. 1 was keeping him on low-pressure
copper and brass fittings, and he did show improvement. And then the man was
transferred due to the workload going down on the ship.

Q. Can you tell us abour the work done on the ball valves of the auxiliary
salt water system?

A. As 1 sald, they were for the most part -- I don't know whether in their
entirety or not -- removed from the ship and sent to 31 for Plastiscl or some
other sort of coating on the balls, 1 believe. Then they were tested and
returned to us, or returned ro 38 and installed.

Q. Did you have any problems in connection with them, or the "0" rings,
seals and flanges of the ASW pumps?

A. On pumps and valves, when the piping is large especially, every once in
a while you will cut an "0" ring on replacing it, and that's why we test, We find
these leaks and correct them. We know when we've cut one that we've got & tight
Joint or a misaligned joint. Then we send a top mechanic down who finds out what's
wrong and why.

Q. But you do make these tests?
A. Oh, yes,

Q. What tests were conducted under your supervision on the auxiliary seca
water system aft?

A. To my recollection, I believe I wasn't involved in the salt water aft
at all on testing.
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Not even partial testing of components?
I had partial tests, yes, sir.

Well my question was, "What tests did you perform?”
1 performed -- no, I didn't perform that either. I don't believe any, sir.

=0 rH

Q. But because you were supervising work on the auxiliary sea water system,
piping work, you were interested to know when the test of the system aft was sold,
were you notl

I was.

Q. It's a matter of some interest to a leadingman working on it; 1s that correct?
A. That is one of our harder tests.

G. You say the test was not performed under your superviaion?
A. Wo, sir.

. Can you recall whether you learned whether or not a final test had been
performed and sold on the auxiliary sea water system aft in THRESHER?
A. Yes, sir. They were quite elated about it. The day ghift had sold the
system. I came in one afternoon and everyone was quite happy about getting rid
of it.

Q. Can you recall the approximate date that you were told the test of the
system had been completed and sold?
A. Approximately March 6th or 7th.

Q. How do you fix that date in your mind, Mr, Merrill?

A. I looked through one of our log books this morning.

Q. I show you Exhibit 106 before this court. Do you recognize 1t?

A. Yes, sir.

Q. 1Is this the book through which you looked this morning?

A. Yes, sir.

Q. Is your trecollection of the date based on what you read in here, or did

this remind you of the date so that you are speaking from your own recollection?
A. May I look at the book again?

Q. Surely Do you understand my question, Mr. Merrill?
A. 1 understood your question; that's why I wanted to lock at the book.

(The witness studied Exhibit 106)
WITNESS: I'm trying to read between the lines, I'm sorry.

COUNSEL FOR THE COURT: Take all the time that you need to give a really careful
answer.

WITNESS: The book does not statc definitely the auxiliary salt water system was
sold.

Q. Would you like to chamge your testimony then as to the date when the cest was
completed?
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A. Change the date to the early part of March, rather than a definite figure,
There is a Test Slip somewhere that gives this information.

Q. Do you knmow where that Test Slip is?
A. 1 presume under your jurisdiction, possibly.

Q. You don't know then?
A. T do not know, I have seen it.

Q. Mr. Merrill, did you hear about a casualty to the reserve feed tank in
THRESHER?
A Yes, sir.

Q. You weren't at work during the time the casualty occurred, were you?
A. I wasn't, sir.

Q. Do you recall whether you learned of the completion of the test to the
auxiliary sea water system before or after the occurrence of that casualty to
the reserve feed tank?

A. MNo, sir, 1 can't give a date.

Q. With regard to the auxiliary sea water system forward in THRESHER, will
you give us 8 general description of the work done under your supervision?

A. This is part of the reason why I was called onto the day shift. I in-
stalled comparatively all of it new due to alterstions on Bulkhead 52 and the
installation of a different type of Carver pump on the electronlcs schooling
system.

Q. And what other work was done under your supervision?

A. 1Installation of piping on the air compressor, high-pressure air compressor;
on the manifold in the air regenerating room, high and low-pressure manifold,
complete job.

Q. Was there any other work?
A. A minor amount of pick-up here and there, drain lines, I was in on a
1ittle of it. Most of it I didn't have to bother with on that system.

Q. What tests of the system on which you worked forward were conducted under
your supervision?

A. I conducted a test on the auxiliary salt water with the exception of the
flushing lines in the crew's and officers' heads. At the time the work up thers
had not been completed. That alsc was under my jurisdiction. ¥ hooked into a
convenient spot in the air regenerating room and sold the rest of the system.

Q. When did you test the system?
A, I can't glve you the date, sir.

Q. Would it have been at the end of February or early in March?
A. I don't recall, sir, not honestly.

Q. Do you know of your own knowledge whether a complete and final test of the

auxiliary sea water system forward was conducted?
A. I cannot honestly anmswer that it was. That would be a presumption on my part.

859



EXAMINATION BY THE COURT
Questions by a member, CAPT Nash:

Q. As the leadingman was it your responsibility to designate which man
would work on a certain sil-brazed joint?

4. We have qualified brazers, sir. It has to be a qualified brazer to
braze the joint. It would be up to me to name the man if I had a choice of
more than one in the crew, and alse who would assemble the joint.

Q. How would you determine which man te assign? How would you select a man?

A. Normally if I have a job that's going on for days or a week, I assign a man
to it and he stays there. J have the good fortune to have a fairly experienced crew,
most of whom have been with me two years. When 1 was on the day shift in this
particular job, I hed two apprentice boys, I believe, and chree men who had done
the tear-off down there that were familiar with varigus parts of the system. I
re-assigned those to those systems. I watched fairly clese a day or two; they
seemed to know what they were doing once they got started, so I left them right
with the work they were doing.

Q. How do you determine specifically chat @ man is or is not a qualified
sil-brazer?

A. They have identification cards stating thelr qualifications for brazing
on them, Irused to be that some were qualified for Number Three Solder only;
some for Three, Four and Five; some unlimited; some were specifically deteiled
for just one or two items.

Q. When you assign & man to a job, do you check his qualifications?
A. If T don't know the man or he hasn't been with me for quite a while,
definitely, 1It's my job if I don't, or can be.

Q. If a man's qualifications change, how would you become aware of that?
4. I em supposed to be told.

Q. By whom? Who would tell you that this qualificarion had changed?

A. Someone would have picked up his brazing card or would have recommended
that he go back to school. The querterman would probably inform me of that
fact ag soon &8 it was found out, If he's under my jurisdiction I would know,
because I'm the one that can pick up his card.

Questions by a member, CAPT Hushing:

. How many men do you have in your gang now, Mr. Merrilll
Seventeen, 1 believe, sir.

How many of them carry brazer's cards?
I have two brazers im my crew at the momenct.

o o »o

When did you last look at their cards?

A. 1 checked the new brazer who I just plcked up approximately two weeks ago,
possibly three. The other man has been with me two years. His work has always
been very satisfactory and he has been out on loan for only & week or two,

Q. When did you last look at his card?
A. I can't answer that. A long, long time ago.
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. How long are the cards valid?

A. You have me stuck there; I don't know. I believe we get a questionnaire
from the shop -- can't tell you which man for sure, Mr. DesRoslers, I believe --
once or twice a year, asking if we are satisfied with the brazer's work, do we
recommend his going to school for retraining, or one or two other similar questions.

Q. When did you last fill out such a questionnaire?
I would say about the first of the year.

A
Q. The first of January of this year, or thereabouts?
A. Yes, the last of December, first of January.

. Let's go back to your testimony about a man who was weak and you put him
on plumbing systems or low-pressure systems. Was he a card carrying brazer?
A. Yes, sir.

Q. Did you take away his card?
A. 1 did not.

Q. Did you notify the shop that he was week?

4., I watched his work, discussed with him what I thought was wrong, and it
did improve some, If he had stayed with me long enough I would have recommended
that he go back to school.

Q. But you did not notify management that a card carrying brazer was weak?
A. I did not.

Q. Suppose you had been taken off the job through illness or for some other
reason shortly after you discovered he was weak. How could anyone being assigned
that man know that he was weak on pressure systems?

A. We are supposed to look at all this brazing work and it would soon be
discovered before eny harm was done, I'd say. We are supposed to lock at one
hundred percent of these joints, fit-up and finished product both.

Q. Would you say that your actiom in this regard is typical of what the
other superviscrs would do in the Pipe Shop in this kind of situation?
A, I don't think I could qualify anyone that way.

(. Do you know of any weak brazers at the present time who carry cards?
A, 1 do not, sir.

Q. 1s the man to whom you referred currently a card carrying brazerl
A. I can't answer that., I haven't seen him since I went back onto the
afcternoon shift,

Questions by a member, CAPT Osborn:

Q. You said you were supposed to look at each joint, Mr. Merrill. bid you
actually lock at each joint that was brazed on your shift?

A. I am quite certain I have looked at all of them,

Q. You personally inspected each one of them?
A. Yea, sir.
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Questions by a member, RADM Daspit:

Q. I have one more question with regard teo the man that you thought was a
weak man, As I understood, he was taken off your gang &nd sent to some other gang?
A, PBither that, or I was moved back to the afterncon shift. One way or the

other, we were separated.

Q. Well, when he begen to work for a new leadingman, did you advise the new
leadingman that you thought he was a little weak on some of his work?

&. I advised my quarterman that he wasn't quite a5 good as I thought he should
be and what I had been doing with him.

Q. Now to go back to the after auxiliary salt water system. I know that this
is a long time ago and you're trying to remember, but you do definitely remember
that the day gang was quite elated at having completed the test and sold the system?

A. Yes, sir.

Q. It's just the date that you don't recall?
A. I don't recall dates and names, sir.

Q. Now is it possible that on this day that they were sc elated sowmething
else happened that you might recollect that we could fix the date that way --
the weekend before St. Patrick's Day, the day of the first baseball game, or
something of that nature?

A. I don't think it would work, sir.

I thought 1I'd try it.
I'm sorry, We do have a test slip; it's arcund somewhere.

The Test S1lip is not dated.
Oh, no!

o g=o

Questions by the president, VADM Austin:

Q. Mr, Merrill, referring co Exhibit 106, will you identify your handwriting
in that book?

A. Yes, sir.

COUNSEL FOR THE COURT: Let the record show that Mr. Merrill has indicated entries
made on March 18th, 1963, which start off: "Merrill to day shift."

WITHESS: All the caustic comments will be under that heading.

Heither counsel for the court, the court, nor the party desired to examine
this witness further.

The president of the court informed the witness that he was privileged to make
any further statement covering anything related to the subject matter of the
inquiry that he thought should be a matter of record in connection therewith, which
had not been fully brought out by the previous questioning.

The witness made the following statement:

WITNESS: To my mind the THRESHER looked and seemed to be as good a boat as ever
went out of here when she left for sea trials. That's how I feel sbout it. As for
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the reserve feed tank, I am quite sure that that could in no uay affect the
auxiliary salt water system. It doesn't come that cleee to the 8,000 pallon seill
that vas involved. To the best of my knowledge and recollection there 1s one drain
line only that is even closc to that, and that is vay outboard on the frame. 1
think she was a good ship. I know she was.

The witness vas duly cautioned concerning his testimony and withdrew from the
courcroom,

The court recessed at 1056 hours, 1 May 1963.
The court opened at 1144 hours, 1 May 1963.

All persons connected with the inquiry who were present when the court recessed
were again present in court.

o witnesees not otherviise comnected with the inquiry were present,

{b) (8) , o former witness for the court, was reczlled as a
witness for the court and reminded that the oath he had previously teizen uacs
still binding.

COUNSEL FOR THE COURT: Mr. (bj(f) , this is a closed session of the court and
classified information may be given here. Pecl free to moke your ans:crs complete
if they reguire inclusion of classified matter.

DIRECT EXAMIRATION
Questions by counsel for the court:

Q. During the later stages of THRESHER's po:t shakedown avuilabilily verc yvou
the leadingman pipefitter in the a#fternoon shift?
A. Yes, sir.

G. Did you hold that position until the end of her post shulcdoum weilability?
A. Well, no. I was transferred to the 620 about the last tuo wecs: ol it, cir,

Q. The last two weeks of her availabilicy?
A, About that, ‘approximataly, yes.

Q. Can you describe the work accomplished during the afterncon shili in
THRESHER's auxiliary sca water piping system?

A. Well 1 had the job of starting to fit up b3} 10USC130 auzilicey
salt water pumps. The piping going to them had beem put together ror tae ncit
shock mounts te gat the boat out of dack. And after the boat was out o voek Znd
we were at dockside, we took the piping all off and re-mligned it ail up so there
would be no pull whatsoaver on the pumps,

Q. What work did you do with respect to the check valves end the constant
vent pliping system?

A. On the constant vent piping we put in check valves. These checi: valves
were put in to vent off the system at differcnt portions of the auzilizry salt
water down in the lower level in the AMS space.
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Q. Do you know of eny check valves that were installed backwards in that
syscem?

A. Yes. sir. There were some check valves installed backwards so the crew
renld vwun tha ¥UL'e and T halfpus wirh rhe reacrtor frerh water.

. How many valves were so installed?
A. Oh, approximately four, possibly five.

Q. Do you know of any valves which required ve-installation because they were
installed backwards, and the trouble wasn't found until the tests?

A, Well now, what do you mean, "until tests'"? You mean that we started testing
the system out or they started their operational tests?

Q. 1 mean after the valves were intentionally installed backwards for assistance
in the work being done, They should later have been installed properly, should they
not?

A. That i{s right, sir.

Q. I would like to know whether anyone inadvertently failed to install one
properly that should have been installed properly, and that the failure was not
revealed until a test revealed it?

A. Well, that's quite possible; it could happen, sir.

Q. Well my question is, "Pid it happen to your knowledge?"
A. Not to my knowledge, sir.

Q. Have you fully described to us all the piping work chat was done in the
constant vent system? Were chere check valves installed in that system and plping
nodifications?

A. Yes. Well, these check valves are all put in on a DMI, and the day shift
vere putting them in --

Q. evipgn Hemo - hat docn M1 mean?
A. You shouldn't have apked mo that.

Q. Dircct Material Inventory?
A, Well, no. DM is a plan that we get from Design -- Design Memo -- there,
1 pot it after a while. DPesign Memo telling us what these changes ara, and thesa

here are something new that was put into this boat that we hadn't had in previous
boats.,

Q. kWhat was that work; please tell us about 1t?
A. It was installing check valves in the vent system off of various componcnts
throughout the ship.

Q. Do you know of any other valves which were installed besides the ones you
have told us about?

A. Well you mean in the whole system, sir? The vent valves?

Q. Yes, under your supervision in the ASW system?

A, That is quite hard to get to because we may have continued on finishing
piping that somebody on the day shift had atarted, and we either had to braze for
them -- there was, in the interim, I know we had some brazing down there from the
day shift because there was a shortage of brazers and when I had an opportunity at
night I would braze them up for them to progress their job.
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Q. What shortage of brazers was there?

A, Well all these brazers are qualified people and it takes a certain amount
of time for each brazer to get a joint done and get it done properly; and, therefore,
it takes longer to do a joint under this new system than we used to do under the
old system, beczuse as a rule & leadingman goes around and he checks these joints
to make sure that they are right, and there are times when the brazer has to stand
by a few minutes to wait for a leadingman to get there.

Q. How blg was the group which worked under your supervision?
A. Oh, approximately ten men, I would say.
q
A

How many brazers did you have in that group?
Well, there was approximately three, sir.

Q. Has that enough for you to get all the brazing work required to be done
on your shift done properly and well?

A. Well, it would be enough brazers to get the work done properly, but it
wouldn't be enough brazers to get all the work that you may want to get done. Some
of your work you'd have to lay over for the next day or have the other brazers on
the day shift take it over.

Q. Can you give ug a fecel, then, for the brazer's situation with regard to the
work done on the shift? Was all the work that needed to be done done by a properly
qualified brazer despite the limited number of brazers?

A. Yes, sir. Nobody is allowed to braze whatsoever unless they're qualified
and the leadingman, therefore, knows they're qualified, and every thirty days or so
we sign a card L{f we're not satisfied with the brazer's work and will send him
back to school and have him requalified.

Q. Did you have to sign any of those cards on brazers that worked for you in
THRESHER?
A. Yes, I'm quite sure I did, sir.

Q. Tell us the instances to which you refer; tell us about them. Did you
sign a card saying that a brazer who worksd for you needed to go back to school
because of the poor quality of his work?

A. WNo, I've never had cne, sir. All the brazers that worked for me, I
checked thelr work and I was perfectly satisfied they were doing it properly and
they got their joints, to the best of oy knowledge, that they were perfect -- as
near perfect as humanly poasible.

Q. How do you check a silver brazed joint?

A. Well, before it is brazed you go down and you make sure it is fitted
properly. And after it's fitted properly you go back again and you look to see
1f the silver ring -- you can look around your fitting and you can see a small
silver all the way around it; and if it shows good and clear and no small holes
or bubbles in it, then you're satisfied that it is a good joint.

Q. How do you tell when it is fitted properly to begin with?

A. Well, you have the depth, and you can take a pencil or & scribe mark and
put it on the joint on the pipe and take it apert and look at it and see if it's
got the proper depth. Then after the proper depth, you will take a gauge and
you'll put it inte the side of the pipe. An eight thousandths feeler gauge should
not go into the pipe. And if it's fitted up that clesely, you know it's been
properly sized and it's ready for brazing,
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Q. What inspections are conducted while the work on the silver brazed joint
is in process?

A. Well, the leadingman, if he is there at the time that the brazing is belng
done, he will stop and watch the man to make sure that he's using proper heat, to
gee that he isn't getting the fitting too hot, make sure that you're satisfled
with his brazing.

Q. 1s that all that goes on during the in-process part of the brazing process?
A. Yes, sir.

Q. Is there a requirement for a gecond brazer to stand by and watch the
operation?

A. There has been in the past, but since they've been using UT, there hasn't
been so much of that down there lately. The UT, it tells you whether the joint
is a good joint or a poor joint, and if it shows a poor joint you either repair
it or you pull it and eliminate it and put in a new ficting and start all over
again,

Q. You refer to ultrasonic tests?
A. That's right, sir.

Q. With regard to the work done on THRESHER, was there or was there not at
that time a requirement that a second brazer stand by when a brazer was doing his
work?

A, No, I don't believe there was.

Q. How many of the joints made under your supervision were subjected to
ultrasonic testing?

4. I would say most anything two inches or over. The bigger joints are
the ones that were ultrasonically tested. I would say two inches or over.

Q. Who was responsible for this, for conducting these tests?
A, The UT pecple.

Q. In the Quality Assurance Division?
A. That's right, sir.

Q. Do you know whether any of the silver brazed joints made by your people
failed to pass such tests?
A. Yes, I believe there was.

Q. What percentage of the joints mede by your people were rejected as a
result of those tests?

A. That's pretty hard to figure right down, but I would say the percentage
would be very emall, sir.

Q. On the order of ten percent?
A. HNo, I would say lesa than ten percent.

Q. Less than five percent? Between five and ten?
A. I would say around five.

. In addition to the silver brazed joints actuaily made during THRESHER's
post shakedown availability, to your knowledge were any other silver brazed joints
inspected and tested? &

A. I believe that in the beginning that they went through the boat and they
put a spot check on -- the inspectors put a spot check on the boat and anything

that they figured that wasn't up to snuff, they tested it ultrasonic to make sure
it was 0. K.
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Q. Did you notice any joints of this nature not made by your people during the
post shakedoun availabilicy which, in your opiniom, required that a test be
performed on them?

A, I don't believe so,

867



(b) (6} relieved {b) (6} as reporter at this point.
Questions by counsel for the court (continued):

Q. 1f you did notice a joint that looked zafesdoe to you, would you
consider it part of your responsibility to get it checked out?
A, Yes, sir,

Q. n alignment checks of piping that were made on the
instatlaticn of the auxiliary salt water pumps, what teze the allowable limits
applicable to the alignment of piping to the pumps?

A. Your piping should come up to your pumps and no drag wvhatgoever on
vour pump. Yecur bolts should slide back and forth freely between your flange
on your last fitting and your pump, therefore having no strain, and you have
a small clearance in between to mazke up for your "0" ring going in.

Q. Who checked it to see that that condition existed on the work
performed under you?

A. Well. the leadingman wo.ld check it. The pipefitters and the machinists
would check it to make sure there was no pull or nothing.

Q. Did you check it, Mr. (b}(6)
A. No, 1 don't believe I did bave any checked. I have had some that were
all fitted and left for the following day to continue with,

Q. Did you do any work on the flexible hoses and couplings in the
auxiliary sea water system?

A. The only one on the auxiliary salt water system would be down on the
CVA's. and I took one off the starbosrd side and put it on the port side so
the ship could have their CVA's rumnirg., We were short one hose.

Q. Do vou recall whether any test was performed afterwards on that?

A. Orher than an operational test, was all that I know sbout on that, sir.
They come from the shop. They've been tested at the hose department in Shop 56
and they come to the boat and we Instzll them, and it would be an operational
test on that particular one that I put in so they could have the system running.

Q. As a leadingman working on the piping in the auxilfary sea water system,
you would naturally be interested would you not, if a final test of the system
aft, had been sold?

A. Right.

Q. Did you ever get the information that such a final test had been so0ld?
A. Yes, 1 received the information that this system had been sold.

Q. Was the test conducted on your shife?
A. Well, we would carry it over on our shift, but the final sale of it was
not,

Q. Dbid you do amy work in connection with that final sale?

A. Well, I would say, working up to the final test we did, because going
through my book here I found down in the hydraulic system, down in the after
end of the boat, we had an "0" ring leak down there that 1 had repaired.
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Q. When you refer to the"book,"” you are referring to Exhibit 106, are you?
A. 1 imagine that is the book. sir.

Q. Satisfy yourself that it is the book. (Hands Exhibit 106 to witness)
A. Yes,K sir. Well, on the 7th here, I see that on the pumps that had been
installed there was "O" ring leaks on the suxiliary salt water b(3) 10 USC 130

Q. You are referring to an entry made on March 7, 19637

A. I assume that is the date because it is my note to the previous date
that I have on here. Now, there was another one in here that referred to the
hydraullc system where I changed an “0" ring so that, apparently, would be on
the same one. "Auxiliary salt water weeps complete on test at B30, can only
have eight hours, plenty leaks turning to the midnight shift."

Q. You are reading an entry--
A. That I wrote myself, yes K sir,

{. That is on what datre?
A. March the 5th, 1963.

Q. It says, "ASW weeps complete on test at 830, can only have eight hours,
plenty leaks turning to midnight shifc.”

A, 1t was apparently that the crew would only give us the auxiliary salt
water for an eight-hour period. 1 remember, I think it was Chief Wise, or one
of the chiefs, told me I could only have it for a certain length of time, and
we were pushing it to try to get it completed.

Q. Are those entries under March 5th in your handwriting?
A. Yes, sir, my printing.

Q. Your printing?
A. Right.

. Can you recall the date that you were told that the final test on the
auxiliary sea water system aft had been completed and seld?

&. No, sir. I can't, and 1 have been wracking my brain all day trying to
come up with it., 1 even asked my pecple who worked for me last night if they
could remember when this had been sold. We got the word from cne aof the day
people that they had sold it. Who it was, 1 can't remember chat, either.

Q. With reference to the casuvalty to the reserve feed tank, cen you
definitely state whether it was before or after that date that you got the
word?

A, No, sir, 1 can't. 1 can't for the world of me remember,

Q. 1s there anything further you can tell us about the work done under
your supervision during the post shakedown availsbility of THRESHER?
A. You mean pertaining to the auxiliary salt water system?

Q. Or anything else.

A. No. There's nothing that I can think of on the auxiliary salt water.
0f course, trim and drain, which is enother thing, I had that} and as I told
them at the Legal Office. T couldn't remember selling anything; and I go through
the book and 1 sold the whole thing. So that just goes to show you, when you
get under pressure, yeou don't think quite right.
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Q. What work did you do on the trim and drain system?
A. Well, we sold the complete system, the trim and drain, the main drain,
the trim suction, and the trim discharge.

Q. You have a sizable crew working for you, Mr. (P){B] ., Do you [feel
you have enough power--disciplinary power--ta make them do the job properly
and do it right in accordance with instructions?

A. Yes, sir. The majority of my men, 1 don't think, have to be Forced
to do it. They are mare than williog teo do a geod day's work, sir.

EXAMINATION BY THE COURT
Questions by a court member, Captain Hushing:

Q. How many brazers do you have in your gang now?

A. Well, on this particular boat I'm in now, sir, the brazers are all
under one leadingman, He has charge of all the brazers and if I want a brazer,
I go to him and he assigns me a brazer for the night; and, therefore, he takes
care of all the brazing, but on my own work, I have had the brazer give me the
cards, so I will sign them and 1'1l inspect the work and be responsible for it,
rather than have another leadingman coming into my territory that might not
have the same interest in the work that I got. 1 want to make sure it is
signed by me and, if anything comes wp, it is going to be me and not anybody
else that takes the blame.

Q. Have you looked at the cards of these brazers that are assigned?
A. Yes, sir, I have had--the brazer I have had with me, went with me onto
this 620 boat from the 593 boat.

Q. Do the cards have dates on them?
A. Yes, sir. All the joint cards have dates on them, yes, esir.

Q. Have you ever seen any expired cards?
A, You mean on my brazer--esn expired card?

Q. Yes.
A. Ko, sir.

Q. Do you, as a regular macter, check the cards of the brazers assigned
to you?

A. They are sent to us from the personnel office. These cards are sent
out, I believe, it is every J0 days and we have the opportunity then--it is
marked on the card that he be returned to school or vhatever action we want to
take against them. If you have a brazer with you and watch him, you know his
type of work and, if you figure he is all right, you don't bother to send him
to school; you know he is doing a good job. By the same token, if there i3 &
brazer on another job and I see him and figure he isn't brazing right, I can
immediately pick up his card and stop him from brazing whatsoever.

Q. You can pick up his card?
A, Yes, sir,

Q. Have you ever picked up anybody's card?

A. No, sir, but I recommended to another leadingman to have him pick up
a card, but that was when rhis particular thing started, back maybe a year or
so ago.
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Q. About a year or so ago?
A. Yes.

Q. Do I understand that you do get a list about once a month of all the
card-carrying brazers?

A. Yes, sir, We don't get a list; we get an {ndividual card for each
brazer.

Q. For each man?
A, Yes, sir,

Q. What kind of card is that?

A. That is a white card. maybe four by three, and on it, it says to have
him requalified or send him back to school or are we satisfied with his brazing,
and we mark it such and we sign it, and these cards should be all available at
our shop.

Q. Each leadingman has that opporturity once a month?
A. About thatr. sir, yes.

¢. So, every month or two months. but it is a regular occurrence?
A. Yes. sir.

Q. 1Is it a regular requirement that the cards be returned even though you
don't desire to take any action on the man?

A. Oh, yes. We send it back, and 1 imagine it is kept on file so as to
show we are satisfied with this person that we got brazing.

Q. How many times have you done this in the last year?

A. Well, it is pretty hard to say, in the last year. But we'll say on
the THRESHER boat, I've had two or three different cards that I signed on that
boat at different times for different leadingmen--1 mean, for different
brazers.

Q. So, you have done it three--two or three times within the recent past--
say, the last year?

A. Yes, sir, that is right, sir. When this was instituted, I just can't
put my finger on it, but it comes to us in paperwerk and we read it over and
mark it up and send it back te the personnel office immediately. We have a boy
that brings our mail arcund the first part of the shift and when he comes back
on the next part of the shift, T either give it to him then or, if I talk to
him a few minutes, I open my mail and give it to him to take back then, so I
won't have it in my pocket and maybe have it get lost.

Q. You feel, then, you have adequate control over the abilities of the
brazers who may be assigned to you?

A. Yes, sir, because any time I am not satisfied with them, I sure don't
let them braze.

Q. But you have had no instance, in your own gang, of not being satisfied?
A. That is right, sir.
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Q. Do you make it a habitwhenyou are down on the ship, to look at other
work than the work with which you are currently employing your men?

A. Well, we're something like women; we're kind of nosy--we like to know
what the other guy's doing. If you are in the midship compartment, you are
checking your own work and you look around and there may be a hanger that you
can put on--another person's work, but you just put it on and let it go at
that, but you have a pretty good feel for what's geing on.

Q. How did you feel about the flexible hose installation on THRESHER
from the time they started deing it in this year until it was finished?--
Did it look good to you?

A. The majority of it locked very good, sir.

Q. Well, what didn'’t leook good?

A. Well, there was cne or two instances where we just had one hose and
you could have a certain degree of bend in it, but I didn't like ir; but it was
the way that they were designed and you are allowed to have this bend in it,
so they were put in this way.

Q. Within the specifications, but you personally dida't like it?

A, That is right, sir, because most anything I see--and my men are a
little cautious of it, too, because if I see something that isn't straight, 1
start squawking about it and they are pretty well hep to me now that when I
come down, that I got a pretty good eye, and if it isn't straight I am going te
squawk about it, and they try thelr best to have things square.

Q. Did you see anything that went beyond the specifications, that was out-
side of the specifications, a deficlency in the specifications?
A. No, sir, I didn'c.

Q. You feel the hose installation was within specifications from what you
saw of ic?
A, Yes, sir.

Q. Although your personal standards in this regard might be a little bit
higher?
A. That is righe.

Q. How about the alignment of piping with connections--of flexible hose
connections--were you satisfied with the alignment of piping?--Did you see any
hoses that were offset in straight connections, for example?

A. Well, you mean=--

Q. Where the pipes were offset and taken up by the hose?

A, Yes, That is the one I was referring to, sir. I think it was down--
I think it was on your constant vent system down in the engine room. There was
one down there that showed the hose coming up and making an off angle, in other
words, an offset; and I kind of squawked about it and the men got the print and
showed it to me, that they were coming off right, so there was nothing I could
do about it. That is the way it was designed to be.
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Q. From your knowledge of hoses, would it be possible to excessively
twist the hose during installation and then correct the twist simply by back-
ing off and have the hose show no signs of having been twisted?

A. I don't think so.

Q. Well, how would you know that a hose had been excessively twisted
during installation under those circumstances?

A. Well, I don't think it's possible that you could twist this hose.
You could throw it out of alignment where one would be off from the other
but, as far as twisting the hose, I don't believe you could, sir, because
those are made up in the shop, sir, and there is tremendous pressure put on
those hoses to make them rigid on each end, and I don't believe you could
twist the hose,

Q. You don't believe Lt is possible to twist the hose during
installation?

A. I don't think so because 1f you got your twe ends and were going to
hold this end solid and twist that hose so it turns around, it is going to
take a tremendous amount of pressure ro do it because those are really set
up there, and the majority of hose I am talking about is not light--it is
heavy, and it usually has a wire or cable of metal on the inside.

Q. Your opinion, then, might be that any twist that shows in the hose
was put in during the initial fabrication of the fitting itself, the hose
fitring?

A. I don't see how that is possible, sir.

Q. Nave you ever seen a twisted hose?

A. No, sir, not in the manner that I think you are talking about--unine
inches of clear hose that we got with a fitting on each end. No, sir, I
can't say that I know of any that have been twisted or I've seen twisted.

Questions by a court member, Captain Osborn:

Q. Mr. (BM(B) | you seem to have a high regard for the people who work
for you. What do you think of the people that supervise youl

A. 1 believe that they are about the best there is, sir. I am very well
satisfied with them and I think they are wall qualified for their jobs.

Q. 1Is this just based on technical competency of the individuals, or more
or less a personal admiration?
A. No, sir, this here is strictly on their ability for the work, sir.

Q. How long has it been since your supervisors have been in an actual
work capacity on the ship?
A. How long has it been since they actually used the tools?

Q. VYes.

A. A good many years. Mr. Smith, which is my immediate supervisor--or
was at that time--was quite a few years since he has actually worked with the
tools, but I knew him when he come out of his apprenticeship and I knew him
when he worked on the boats. I was an apprentice.
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Q. bid he ever work, personally, on a nuclear submarine in a working
capacity?
A. No, sir, 1 don't balieve he has.

Q. How about Mr. Collins?

A. No, I don't believe Mr. Collins has worked in & working capacity on
a nuclear-povered submarine because he was leadingman--no, I don't belleve he
ever did, to my knowledge.

Q. Are these people pretty familiar with the technical details of the
work that you and your men are doing?

A, Yes, sir, because if 1 get in any difficulty, he is the one that I go
to for my assistance for anything that {s buffaleing me or anything over my
head, and 1 go to them; and if they can't find out, we go to an englneer to
make sure we are squared away.

Q. 1s this assistance usually vocal assistance, or actual help?
A. Well, it is usually vocal assistance is all chat is necessary, If
there is something bothering me, I ge to hiw for the technical end of it,

Q. What date was the drain system in the engine room completed?
A, The trim and drain?

Q. Yes,
A. That 1 couldn't tell you, sir, without checking.

Q. Do you remember any approximate date?
A. Ro, sir.

Q. Did you put a test on the drain system after the reserve feed tank
casualty?

A. I believe it was before, sir; I wouldn't want to state it without
knowing for a fact,

Q. You stated that the ship was putting a lot of pressure on you around
the 5th of March to get the ASW system completed. Why was this?

A. Because they wanted to run thelr systems, the systems that they were
running, and they shut it down and give me the system for a specified length
of time to do the work. In other words, they had a lull where they could give
me time to go in and try to accomplish something while they were still using
the vent system. I think the reactor fresh water was one ot the reasons that
they could only tie it up for a certain length of time on account ot heat.
Now, this reactor heat is getting away from me; I am not even going to say
anything about it because 1 don't know the first thing about reactors, but I
believe that was the reason we could only have the system for a cercain
length of time because they had gauges that they wacched in the maneuvering
room and they would tell us that we could either have it for a specified
length of time, or we couldn't have it.

Questions by the court president:
Q. Mr. ()6 | in your testimony, I believe you have stated that you

are one who likes things to be shipshape.
A. Yes, sir, I do.
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Q. A submarine is a fairly crowded place in which to work, is it not?
A, That is right, sir.

Q. When you get many electrical leads and air hoses, and things for
various people to do, various jobs on a submarine, it becomes rather difficulc
to keep things very shipshape, doesn't it?

A. That's right, sir,

Q. Do you feel that the congestion, or the difficulty of keeping things
ghipshape in the crowded spaces of & submarine, makes difficult meticulous
inspection and high quality work at times?

A. Well, it does; it makes it difficult lots of times to get at your
work to do it, but there's places, of course, on a submarine that you would
never find any place that I have ever been, that you would have the trouble of
getting in to do a job, that you have on a submarine.

Q. Sometimes you even need smaller men--
A. That is right, sir, yes.

Q. —to get into inaccessible spaces.

A. On the 593 boat, I had to take one of the apprentices and lower him
down In the spray ring in there. He was the only man that was able to get in
there to try to help the ship out. Although it wasn't my work--it was
machinists' work--1 volunteered to try to let the man go down in to accomplish
the work to be donc,

Q. And this was an apprentice aad not a machinist, was it not?
A. That is right, sir.

Q. And yet, he was dolng machinists' work, was he not?

A. Well, I presume you could call it that, but the crewman wasn't small
encugh to get in and they didn't have a machinist that was small enough, so I
volunteered to let my man get in to sec if the spray ring--if they could put
something in to dislodge It, which it was proved that they couldn't, and later
the machine shop had to use one of their own leadingmen to actually do the
work. He was rthe smallest man that could get in, but when it come to the
technical part, they used my help for it to try to bring the ship along and,
well, in other words, we try to work with the crew as much as we possibly can.

Q. In view of the crowded conditions and rhe clutter of air hoses and
manifolds and electrical leads et cetera, cthere is & tendency sometimes to take,
shall we say, a practical short cut, is there not?

A. Well, I don't--in what way do you mean, sir?

Q. Well, I mean, Mr, (BJ(8) , just in the way that you just described,
where a man who is an apprentice was used to do a job that normally, had you
had a machinist whe was small enough, you would have used a machinist.

A. That is right. You'll just use whoever you can get to get into the
smaller part, but if you have an apprentice or a helper doing the job, you
watch the work very close to make sure that it's under proper supervision, to
make sure that it is done correctly.

Q. The silver brazing work has come under more and more careful supervision
during the last 18 months, has it not?
A, Yes, sir.
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Q. How much do you estimate this greater supervision has added to the
reliabllity of sllver-brazed joints?--In other words, I am asking you now for
an estimare. I recognize it cannot be accurate to a decimal point, or anything
of that sort, but I am asking you, as an experienced leadingman, to give us
just an estimare of how much more you would rely on a silver-brazed joint that
goes out of this yard today than you would have 18 months ago.

A. Roughly, 1'd say 75 per cent.

Q. Better?
A. Much better, right, sirt.

Meither counsel for the court, the court, nor counsel for RADM Palmer,
party, desired to further examine this witness.

The president of the court informed the witness that he was privileged to
make any further statement covering anything related to the subject matter of
the inquiry that he thought should be a matter of record in connection there-
with, which had not been fully brought out by the previous questioning.

The witness stated that he had nothing further to add.
The witness stated that his testimony was not classified.

The witness was duly cautioned concerning his testimony and withdrew from
the courtroom,

Mr. Robert E. Boutet, a civilian, was called as & witness for the court,
was informed of the subject matter of the inquiry, was advised of his rights
against self-incrimination, was duly swornm, and examined as follows:

The witness was informed that he was privileged to divulge classified
information, and at the conclusion of his testimony he would be requested to
assign the highest classification he felt was applicable to his testimeny.

DIRECT EXAMINATION
Quastions by counsel for the court:

Q. State your name, address and Bresent occupation.

A. Robert E. Boutet, (b} (6} Right now, I am ap six
months' detail to the Production Engineering Division, classified as an equip-
ment specialisc.

Q. And that is at the Portsmouth Naval Shipyard?
A. At the Portsmouth Naval Shipyard.

0. What is vour background in the field in which you work, Mr. Boutet?
A. I have served a four-year apprenticeship and I have had 43 years as a
machinist, 12 of this as & supervisor leadingman machinist.

0. How much of that work was done at the Portsmouth Naval Shipyard?

A, 1 will have 22 years at the Portsmouth Naval Shipyard this coming
July.
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¢. Until about the first day of April 1963, you were a leadingman machinist
in Shop 31, were you not?
A, Yes, sir.

Q. 4nd did you have the day shift in THRESHER during her post shakedown
availability perioed?
A. Yes, sir.

Q. - the day shift = leading shift on the work that was being done on
TURESHER?
A. Yes, slr.

Q. Would you explain that to us? What does it mean to be the leading
shife?

A. The leading shift sets up, for the afterncon shift and the midnight
shift, the work that is to be done., The jobs are set and assigned to the men
on the afternoon shift and the midnight shift. This is done through a roster
with a job order signed, and a little notation after the job order to signify
the job that the man is to work on.

Q. HNow, would you describe the shop work done on the ball valves in
THRESHER's auxiliary sea water system?

A. Yes, sir. The ball valves on the THRESHER were removed from the ship
and they came into Shop 31 on a design memo. This design memo called for
Shop 31 to take apart and inspect for corrosion and pit marks and to make
notatfons--or what is known as a "condirion report"--and to confer with
Mr. lanzillo of Design. These valves came into the shop; they were disassembled.
Any ball that was salvageable, which means that we could polish it to take any
small nicks or scratches out, we did that, We reassembled the valve and ran a
hydrostatic test on ft, Then, the valve was disassembled, taken apart and the
ball was shipped to Shop 37 for a Teflon coat.

Q. . an you describe the condition of the valves from THRESHER when
they were delivered to Shop 31?
A. Yes, sir. May I look at my notes?

Q. Please refresh your recollection, if you will, but testify from your
own knowledge,

A. The ball valves, themselves, as they were disassembled, they showed a
slight corrosion on the ball, itself. Some of them had nicks and there was a
few that had extreme corrosion, a few with extreme corrosion due to barnacles.
These balls were replaced. The ones that had a slight corrosion, we skin-
machined the ball, and if the seat cavity in the body, itself, had extreme
rorrasinn  on rhis we were allowed a minimum of 20 thousandths which we could
take off to save the valve bodv and reuse it, This had to be done in two oper-
ations because we had to skin-chip the seat surface and we had to skin-chip the
mating flange surface where the bon-it--which we call the bonnet--was to allow
for the same differential which we took off the seat so the valve would come
back to its original position. I hope that is clear.

Q. Do you have a list of the valves removed and worked on?
A. Yes, I have a list of the valves that were removed and worked on,
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Q. Now, was there some difficulty on the hydraulically-activated valves
when the THRESHER came in for post shakedown availability?
A. Yes, there was,

Q. Was that corrected?

A. This was corrected on the hydraulic conversion when we went trom
Collulube ra a mineral oil or TEP-2190 oil. This condition--would you like
me to explain ic?

Q. Yes.

A. This condition was due to the plumer or a leather cap that went on
the end of the piston; the retaining screw had a tendency to back out in
operation. Design put ouf a memo for us to put what 15 Xnown 8s & fnyion
slug in the thread. This is an Allen head cap screw, and this acts 8s & lOck-
ing agent when you screw it in; it binds up on the thread and locks the cap
in tighr, After this was done. we had no previous trouble with the valve,

Q. You had no further trouble with it, is that right?
A, That 1s righr, sir.

Q. Would you describe the Teflon coating work that was done?

A. 1 can briefly describe the Teflon coating from just knowledge. I had
nothing to do with it as that is done in another shop, but it is a weans of
immersing the valve Ln a certain degree temperature of a Dupont Teflom chat
is cooked on there, I think, for 730 degrees; I think tor one hour rer eacn
inch in regard to the size of the valve; and, then, as a distinguishing agent,

mainly, they pur an olive green coat of Teflon on it. That would visibly
ghaw thar tha wslvae haue haan Taflan roated.

Q. Can you describe the tests made in your shop on the auxiliary sea water
valves and the results of those tests?

A, Yes, sir, When a valve {5 set up in Shop 31 for a hydrestatic test,
we use the town water as a medium, The valve is first set on a test teble
and visually inspected for line of flow to indicate the arrow point with your
indicator on your actuator, either hydraulic or manually operated.

Q. I would like you to describe the tests parformed on THRESHER's valves,
not your general procedure.

A. This was performed on THRESHER's valves. The THRESHER valve iz a
soft-seated type of valve, which means it has a Nylon seat and a CRES Teflon-
coated ball valve. The valve is set on the table in the open position. We
blank off one end of it and give it, mainly, first a body test by blanking
off the other end and pumping the planned pressure to it. This test is run &
minimum of ten minutes. 1If we see any sign of leaskage, we usually sometimes
g0 to a high hour and a half on a test like this to make sure it is not a
slight weep we have found, or a splash of water that got on the valve in the
test.

Q. Did you have any difficulty with THRESHER valves during their test?
A. Vo, sir., The valves are tested Iin a closed position from both ends
of cthe valve,

a7a



Q. Were there any difficulties due to the nylon coating peeling?
A. The nylon coating on some of them had a tendency to peel; these valves
were sent back and recoated with Teflon--pardon me, Teflon, net nylon.

Q. 1 meant Teflon, yes,
A. Yes, the Teflon coating was renewed on those.

Q. At the end, then, were all of the tests satlsfactory on the shop
tests of THRESHER's auxiliary sea water valves?

A. As you probably know, we have to sell every valve tested in the Shop to
303B Quality Assurance. They have a regular acceptance form, a pink slip they
make out, which lists the ASW number of the valve, the plan; the pressure is
confidential and is not listed. This is signed by the inspector. This is
attached to the valve, When the valve is done, we take it off test and leave
it in the open position, blank off both ends with corrugated cardboard, taped
up tight.

3. The tests were satisfactoryf
A. The tests were satisfactory.

Q. You have been leadingman machinist for many years before your present
position, have you not?
A, Yes, sir.

Q. Looking back on your experience now, did you feel that you had enough
disciplinary authority as a leadingman machinist to insure that the people who
worked for you did their work properly and responded to their orders?

A, Yes, sir.

Q. Did you ever have any difficulties with your disciplinary suthority?
A. No, sir.

EXAMINATION BY THE COURT
Questions by a court member, Captain Osborn:
Q. Have you had any experience with the operation of THRESHER valves at
sea in THRESHER?
A. Only as I get them as a component that comes inte Shop 31.
Q. Have you ever noticed any tendency with respect to these valves to bind
with increased pressure?

A, No, sir,

Q. Have there been any reports of this to you?
A. No, not te my knowledge.

Q. Would you be in a good position to receive all the detailed knowledge
on these valves?
A, Yes, I have a very competent crew that worked for me,

Q. I mean, the results from the tests at sea.
A. No, sir. 1 have no availability to that at all,
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Q. Have you ever had any occasion where you had a valve that worked pretty

well on a ship prior to going te sea, and then didn't work too well when it came
back?

A. I had & valve that came in off a weep, which would be a job order, and
asked to be checked over in our shop, and we would take it apart and look it
over, check the clearances and reassemble it, test it, and Lf it is
hydraulically operated, we use a hydraulie power pack on it. If it {s manually
operated, we have a torque tolerance to work to.

Q. Do you check the torque tolerance on hydraulic valves, manually, prior
to putting it on an actuator? :

A. On a five and six inch hull valve, you have no way of doing it.

Questions by a court member, RADM Daspit:

Q. I have one point I'd tike to clarify. You said that you had to sell
every valve in the auxiliary salt water system to 303 Bravo in the shop?
A, Yes, sir.

Q. 1s this because the coating was in the nature of an alteration?

A. No, sir. This is standard procedure on any component that is taken off
a submarine and given any type of test in Shop 31. It has to be sold to 303B.
It has to be inspected.

Q. But this is not the procedure carried out down in the ship?
A. 1 would not know, sir.

PRESIDENT: I would like to see' a list of tha valves.

(The court then examined a paper presented to them by counsel for the court)
REDIRECT EXAMINATION

Questions by counsel for the court:

Q. Are the inspectors from 303B, who check the valves on the test stand in
Shop 31, permanently assigned to duty in Shop 317
A. Yes,

Q. Do they have office space located in Shop 317
A. Yes.

Q. It is the same inspectors over and over again, then?
A, Yes.

Neither counsel for the court, the court, nor counsel for RADM Palmer, party,
desired to further examine this witness.

The president of the court informed the witness that he was privileged to
make any further statement covering anything related to the subject matter of
the inquiry that he thought should be a matter of record in conmection therewith,
which had not been fully brought out by the previous questioning.

The witness stated that he had nothing further to add,

The witness was duly cautioned concerning his testimony and withdrew from
the courtroom,

The court chen recessed at 1248 hours, 1 May 1963.
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The ecourt opened at 1400 hours, 1 May 1963.

All persons connected with the inquiry who were present when the court

recessed are again present in court, except (b} {B) , who waa relieved
as reporter by (B) (E)
{b) {B) was called a8 a witness for the court, was informed of the

subject of the inquiry, advised as to his rights against self-incrimination, was
duly sworn &nd examined as follows:

COUNSEL FOR THE COURT: This is a closed session of the court and classified
information may be given here. You can include it in your answers to make
them full and complete.

DIRECT EXAMINATION
Questions by counsel for the court:
Q. State your name, address and present occupation. :
A. My name is {b) (8) i T live at (b} {6)
; my occupation 1a Leadingman Machinist Marine.

. Are you employed ar the Portsmouth Naval Shipyard?
I am.

What Ls your background and experlence in your line of work?
. I have been on the Shipyard twenty-one years.

>0 - o

Q. Were you, at the time of THRESHER's post shakedown availability, the
Project Quarterman, Outside Machinist, for THRESHER's auxiliary sea water
valve work?

A. Yes, sir.

Q. Did you work with & Mr. Palmer in that respect?
A, Mr. Palmer worked under me.

Q. Was he directly concerned with the sea water hull fictings?
A. Yes, sir, he was the immediate supervisor.

Q. He was lost at sea in THRESHER, was he not?
A. Yes.

Q. Will you describe the work done under your supervieion in THRESHER on
the auxiliary sea water pumps?

A. On ASW pumps b(3)10 USC 130 in the enginerocom, Shop 38
removed them from the ship. Modification was made to the foundations, new two-
spead motors; original pumps were returned as a unit and installed in the ship
by 38.

Q. Will you tell us about the remcval and reinstallation of the ball
valves?

A. Ball valves vere Teflon coated, Modification was being made to hull
and backup valves on THRESHER. These too were removed, sent to Shop 3l.
They were Teflon coated, tested in 31 and sent back cut for Shop 38 to install.
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Q. Did Shop 38 inspect and test any of the valves in THRESHER's auxiliary
sea water system?
A. Can 1 ask you what do you mean by test?

Q. 1f you had hydraulic actuator valves, would they have been tested in
your shop before sending them back to the ship?
A, They went to 31 also; the actuators went te 3l.

Q. What work was done under your supervision on the main sea water valves?

A. Main sea water valves, we installed roller guides; M5 5, 6, 16 and 17,
I believe they are. This was a hardened roller wav. with & ball bearing roller
installed tc eliminate shaft deflection, I would say.

Q. Do you remember that No. 5 main sea water valve failed to operate due
to a bent shafe?
A. Yes, sir.

Q. What work vas done to correct that?
A, First ve tried to straighten the shaft in place, and then it was deci-
ded to replace the shaft with a new one, which was done.

Q. Were you present when the valve was finally tested to insure its
operation?
A. No, sir.

Q- Was Mr. Palmer the one who worked directly on chat?
A. Yes, sir, he was, and the night shift supervisor, Mr. Scholtz. I did
see the valves actually operate?

Q. You did?
A. Yes, slr,

Q. When the work was done did the valves operate properly or improperly?
A. Sir, they operated proparly.

Q. Would you deacribe the work done on the installation of P(3)10 nay
condensate pumps in THRESHER? usc

A. Yes, sir, It's the same thing with your condensates as it was with
your ASW, We removed the old condensate pumps and installed new, on new
foundations and bed plates and mounts.

Q. 1In your recollection, were thers any significant problems encountarad
in the work done by your people on THRESHER's auxiliary sea wvater system and
condensate systen?

A. Significant?

Q. Acything of major importance that they ran into, that you think would
be helpful to this court to know?

A. On the ASH's 1 believe there b(3)10USC 130 pumps -- we did have to
remave the mechanical seals again; I don't know if that is significant or
not, We did do cthis.

Q. Was there anything else?
A. Nao, sir, I don't believe so.
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EXAMIRATION BY THE COURT
Questions by a member, CAPT Hushing:

Q. After you replaced the shaft in No. 5 MSW operaring gear, did you see
the pump operate?
A. The pump or the valve, sir.

Q. I'm sorry, the valve,
A. Yea, I did sae it aperate.

Q. Did you notice any vibration of any kind in it during the cloaing cycle?

A. Well, this -~ I don't know how to say this -- this {s an over the center
type of linkage, and it does actually slow up seven or eight -- I wouldn't say
vibrate,

Q. Deflection?
A. Yes, slightly.

Q. What kind of deflection?
A. Well, this type of linkage tends, as it comes over to push the shaft
away until it makes it hump.

Q. 1Is this the lock feature of the linkage so it will lock in a closed
position?
A. Lock in a closed position. ves. sir.

Q. Did you notice any unusual hydraulic noises during the operation of
this valve?
A. No, sir, I did not.

Q. Any unusual pressures from the hydraulic system; anything unusual in
the hydraulic line?
A. No, sir.

Q. Did you talk to any of the ship's force about the valves?
A. No,sair.

Q. So you have no knowledge of your own as to how the ship's force felt
about that particular valve?

A. 1 don't know whether I'm supposed to say this or not, but this engine
room crew of THRESHER's was one of the finest, and 1 am positive that that
was right.

Q. You mean because of their reputation?
A. Their knowledge.

Q. You feel that they would not have accepted anything that waen't all
right?
A. 1 know they wouldn't accept anything that waan't all right.

Q. But you did not specificelly talk to anyone in the crew about this
valve?

A. T'm trying to think 1f I talked to Chief Arsenault, or not, but I can't
remepber. 1 really can't remember talking to them.

Questions by 2 member, CAPT Osborn:

Q. Ordinarily, vhen you put a test on some system, like the ASW system,
do you test from sea valve to sea valve?
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A. We don't test them; 56 tests them.

(. But when the test is put on them; 1s it from sea valve to sea valve?
A. I don't know; I couldn't answer that.

Q. The specific question 1 want to ask you is, when you're testing from
gsea valves to sea valves, which you have to do in the water, do you cycle
the backup valve?

A. 1 couldn't answer that.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. In removing and replacing sea valves, is any instruction or special
training provided the mechanic making the installation?

A, I don't know that; I would say no, nothing special; they are all qusli-
fied machinists marine, people that work on them.

Q. What means do you use to insure that the bolts used in attachment of
the sea valves are of the proper material?

A. 1In the THRESHFER case we juat took the actuator valves off and the atuds
stayed there, and they were the original THRESHER studs.

Q. BHow were they identified so that you could be sure that the proper ones
were employed?
A. Studs and bolte you’'re talking about?

Q. Yes.
A, I don't think I follow you, 1f you took off an actuator you would have
to put it back where it came from. Identifying the material, I wouldn't know,

Q. You have bolts between the backup and the hull valve?
A. Bolts between the hull and the backup valves; is that what you said?

Q. Yes.
A. Yes,

Q. How are you sure that they are the right material and that the same
ones get back in?
A. I don't know that.

Q. You don't know?
A. No, I do not.

Q. Are specisl precauticns taken to limit the torque in making up the
bolta?
A, No torque wrench 1s used,

Q. What instructions do your people have then?

A. I don't know of any specific instructions they have, although I may
be wrang.
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RE-EXAMINATION BY THE COURT
Questions by a member, CAPT Osbarn:

Q. Ordinarily when a civilian from the Shipyard rides a ship to sea, as
was the case of Mr. Falmer's case, he rides in anticipation of a particular
trovble, possibly anticipated.

A, No, sir.

Q. 1In this case do you know whether the major candidate for trouble was
the ball valves or the hydrauldie system?

A. This is not & true statement that you are asking. We don't ride boats
on pre-trials for a epecific problem; we ride them for minor weeps that should
come up.

Q. Mr. (B)(6)  parhaps I've been riding submarines to sea as long as you
have been going to sea on them. It has been my experience that I've antici-
pated problems, particularly with complicated stips. There was no inkling in
this case that there might be hydraulic troubles, or ball valve troubles?

A. Mo, sir. You mean through our selection of Mr. Palmer going to gea?

Q. Yes.

A. Mr. Palmer was one of three from 38 going to sea; the other two
people were cancelled, and I have been to ses and I've never gone for a
specific trouble:shooting thing.

Questions by the Fresident:

Q. Mr. (b)(6) , most of the work that you do during one of these over-
hauls, such as the THRESHER's, i@ done in the shop; 1s it not?

A. Ag far as 3B is concerned, yes, sir., We are an outfitting group£1
and we send most of our stuff to shops, and then install them on the boats.

Q. Removal and installations?
A. Yes, sir.

Q. Do you find that when you have te go down on the boats to install
equipment that has been worked on in your shop, that room in which to work
is adequate?

A. Adequate, yes.

Q. Adequate, but not commodious.
A. No, air.

Q. Do you know of any cases where the crowded condition of work on the
ships has resulted in, shall we say, something being left out, or the wrong
thing being used?

A. Due to the crowded conditions, sir?

Q. Yes,
A. No, sir.

Neither the counsel for the court, the court, mor the counael for RADM
Palmer, a party, wished to examine this witness further.
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The president of the court informed the witness that he was privileged to
make any further statement covering anything related to the subject macter of
the inquiry that he thought should be a matter of record in connection there-
with, which had not been fully brought out by the previous questioning.

The witness stated that he had nothing further to say.

The witness was cautioned concerning his testimony, and withdrew from the
courtroom.

(b} (&} . was called as a witness for the court, was informed of
the subject matter of the inquiry, was advised of his rights ageinst self-
incrimination, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: This is a closed sesasion of the court, Mr., Scholtz,
and classified information can be imparted here.

PIRECT EXAMINATION
Queations by counsal for the court:
Q. State your name, address and present occupationm,

Al (b) (6} .
Machinist Marine.

. Leadingman

Q. Are you employed at the Portsmouth Maval Shipyard?
A. T am employed at the Partsmouth Naval Shipyard.

0. What is vour backgzround and experience in your line of work?

A. I have approximately fifteen years in the Navy and at the Navy Yazd,
and at the Watertown Arsenal as a machinist. Approximately a year at Davis
and Furber at North Andover, and a few months a Lawrence Pump and Engine
Machine Shop.

Q. I direct your attention to the post shakedown availability of THRESHER;
were you the Leadingman Machiniat,Marine, in Shop 38 on the afterncon shift
for THRESHER?

A. I was.

Q. What was the name of the day shift Leadingman?
A. Franklin Palmer.

Q. And he was lost at sea?
A. Lost at sea.

Q. Will you describe for us the removal of sea valves, including those
of the auxiliary sea water system, and the work on tha bolts of those valves?
A, Well, on the auxiliary sea water valves, the pipefitters took dowm
the piping, coming to the hull valves, and we removed the valves from the hull,
blanked the openings, and shipped them to 31 for Telfon coating of the ball
valves,

Q. You also reinstalled the sea valves, did you not,D(3)10of the auxiliary

sea water system?
A. That's right, sir.
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Q. Can you tell us about the reinstallation and any test which may have
been performed on them?

A. On the reinstallation of the sea valves, auxiliary sea valves, 1
should say, naturally you cleaned your hull studs and your liner, and the vzlves
were visually looked into to make sure the ball valves were in a closed position,
in keeping with the cross indicator on the hex of the valve stem.

Q. What was the maximum size of the valves?
A. 1 would say Eive to six inches was what we had in the auxiliary aalt
water system.

Q. Did you have any problems in connection with the work that you have
described to us?

A. No, no problems that I can think of, except some were in darned hard
gpots to get at.

Q. Did you have any difficulties with the hydraulic actuators during
your tests?

A. On the hydraulic actuators, I can probasbly think of six that were
installed backwards, which would operate your valves backward, but these were
corrected long before any sea trials, or what we call "fast crulses."

Q. Who discovered that the items that you have described were in back-
wards?

A. Both the crew and oursetves. As you get to operate, say an auxiliary
salt water pump, if you don't get suction you inveatigate why, closed valves;
things like that, The same on discharges, if you're building up & pressure
and don't get discharges you know something is wrong. This is the normal pro-
cedure on any overhaul.

Q. Were your men working with the crew when the valves were discovered?
A. Oh, yes, sir.

Q. Now installing valves and working on valves for the auxiliary sea
water system, you would have to know, would you not, when the system was being
tested?

A. Yes,

Q. For that reason, on the work you have described to us, would you have
been interested in learning when the auxiliary sea water system aft received
its final test and was sold to the ship's company?

A. That is a hard one to answer.

Q. I'll rephrase it then. Did you --

A. May I?7 In this one here where the test is actually 56's and not ours,
and we don't particularly pay attention to their test phase unless we are going
to operate something that might tie in with them; then we go to themsand ask
them if they have a high pressure in this line or that line, or could we open
up to this pump or this unit without interfering with their tests.

Q. Did you learn when the auxiliary sea water system in THRESHER aft
passed its final test and was sold to the crew?

A. I would say the latter part of March, to the best of my recollection.
I wouldn't be too definite on that, because it wouldn't be my --
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Q. Were you called inte the ship in connection with the casualty sustained
to her regserve feed tank due to over-pressurization?

A, 1 was called down the evening it happened to look at the eight thousand
gallon still which had been 1ifted up on one side, actually conked., Mr. Beiderman,
of course, he wanted to start tearing apart the still, but we decided that Shop 11
could pull the tank top down and wait and see how the moumting arrangement came
out, and it cams out perfect without touching the still

Q. To your reccllection, did the test of the sea water system actually
occur before or after that incident?

A, 1 would say it was right in or around that time; 1 could not actually
say that it was after or before, but it was right in close to that time, to the
best of my recollection.

Q. 1In removing and replacing sea valves, is any instructiom or special
training provided the mechanics making the installation?

A. Well, practically all my mechanics are old hands at this, so they would
need no special Instructions, other than to check the position of the ball
valve in relatfon to the markings on the stem, which they did,

Q. You saild "practically all of your hands are”; what instructions are
given to the ones who are not experienced men in this area?

A. Then you take them aaide a3d tell chem exactly whet you went, the sur-
face, the grooves, and the viscal inspectien of your balls and shafts, and
things like that.

Q. What means are used to insure that the bolts being used in che actach-
mant of sea valves are of the proper material?
A, Actually most all of the original studs and bolts were nsed,

Q. How do you make sure that the right bolts and studs get back in the
right positiona?

A. Each of your hull valve studs remain in place. As you take off your
valve you put a blank on to protect your "0O" ring surface, using the same
studs and valves as attachments. Then on your bolts between your backup and
the hull valves, these are put in bags and saved and tagged to whichever
velve, ASW, etc.

Q. How do you keep track of the nuts that go back on the studs?
A. The nuts that go back on the studs would be the same nuts we secured
the blanks with.

Q. Are special precsutions tsken to limit torgue in making up the -bolts?
A. HNot necessarlly oan the hull valve; you mske it up as tight as you can;
moscly on a target joint or something like that you go to torque.

Q. Are there gny markings on the sea water valves, hydraullc actuators,
which provide a positive indication &s to open or shut mounting posicion?

A, Yes, sir. Let's atart off with the ball valve itself, there is a
square atem coming out of your ball valve that has & tine kitty-cornered to
two corners; this represents which way your balls -=- it's acroas the valve.
You say thig finger is a valve, {f that line is acrass the valve it‘s closed,
if it's with the valve, the valve is open. When you have your closed valve
in a closed position, the actuator that slides over has a corresponding
square shaft and it is mounted the same way, so you put them on one matching
the other.
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Q. How do ycu accaunt for che fact, faen, tnat they were installed im-
properly in some inscances?

A. This would be dus ro handling and getting iato the cverhead acd beirg
turned in the process of rigging, aad chings like that. These are quite heavy
in zome cases.

Q. Wtat sncp woslZ acmedaliy De trnvelved in their installation?
A. It would be Shop 28, primarily ard 77 rc usaisc us, lift them up.
That 13 bech .11 and valves and acroators.

EXaM. NATLGN BY T=E COURT
Questicn: ty a member, CAFL Huthing:

Q. Ysu mentioned these acguatora being imstalled backwards and suggested
that they cculd have besn irnstalled that way Ty reascn of rigging difficulties
or lack of sccess; daid youo nor?

A. Yez, in some cases it invalvey -~ the fit of these squares is very
close, and in jacking tltese -z ger them on sometimes you den't watch the mark,
and everybody iz s3-(sf’ed cmce it geer vp, but ~his, of course, you pick up
iz wvour test.

Q. I recog-iz& y=: piz¥ it uvp in yoar test, Lut d= you impress your
machinice that it is impertesr to get it on righr in the firat place?
A. Oh, yes. szir.

Q. MNow when you find they are not on right, what do you do?

A. Actuslly, in the :sse of an acruator being installed wrong, you cznnot
tell until you operace, There i3 water either coming through the valve or
going out through it, tecavae by this time the indicator on the sjuare of
your ball valve is covered by your actuator, so if I actually locked at them
1 would say "Why is tha* actuaters iv the open positien?" 1In order to get it
on they turred che valve tn tke gper position. Some:times this does happen.

Q. What you are saylcg then, is that if you are not present when the
actuator was instzlled thizt you cculd not, by lecking at the valve or the
actuator, tell which posizier the valve wss truly in?

A, Ther iz correct, zir, unless the piping was off the end and we could
actually look at the valve, but if the system was made up there is no way
ia cthe world of telling.

Q. Right now if we went down cn TINO3A to lock at similar valves, we
could not tell by looking at t:em, positively, which pogition the valve
was In?

A, That ig righe, eir, st the actuator,

Q. Did you fird that the backward inscallation was made by one man or
by two, or was it rather spasmodic, that everybody did this occasionally?

A. It would be spasmodic; aven the day shift, my shift, and even the
night shift. Theze you know you camnot actually tell until you went into
operation.

Q. Is there any way, in your opinion, that this situvation could be recti-
fied so that you could tell by locking at tie actuator?

A. None that I know of, sir. Probably not, with the preseant ball type
valves thkat we have.
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Q. Then you think that we have to live with this situation?
A. Yes, sir; there's nothing dangerous about it, because this'would be
caught any time at all in operationms.

Q. But suppose you have a casualty on the ship before the tests are per-
formed?
A. A casualty on the ship itself and they had to change an actuator?

Q. Or they needed to operate the equipment, the valves,

A, If the boys are on the ball it would be just a flick of a switch from
open to closed. 1In other words your suction would be in the closed position,
let us say, and your clesed would be the open position on the actuator. I
mean a man could tell whether or not he {s getting water; say we are going to
pump water. He throws to open on the suction and doesn't get water, ha'll
throw it to closed and get water, right? They would be familiar with this.

Q. You think this is a very satisfactory situation?
A, No, sir, but I mean it isn't a hopeless situation.

Q. Have you made any suggestions relative to improving it?
A. I don't see how you can improve it with a ball valve.

Q. Let's turn now to the operation of the ASW valve, system main valves
which you did take out and replace. Did you check the operation of those
valves?

4, Yes, sir.

Q. How did they operate; were any of them binding or difficult to handle?
A. No, sir.

Q. Alongside the dock they looked pretty good?
A, Yesa, sir.

Q. Did you personally see them operate?
A. Yes, sir.

. And were they of a normal installation, do you think; anything abnor-
mal about them?
A, The only actuvators we had to take off were for leakage, which is a
minor item,

Q. Were you involved in the replecement of the main salt water circulating
valve No. 57 1'm talking about the shaft replacement during the shakedown
availabilicy.

A. Yes, right.

Did you witness the operation of that valve after the repairs were made?
Yes, sir.

How did it operate?
. Was this after we put the crossheads on?

>0 =0

Yes, after you put the guides on,
Very good, sir.

>0

s .
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. No difficulties at all?

A, Ncre, whatsoever, sir

Q. Any hydraulic problems wirh ie?

A. No, sir.

Q. No hammer, unusual vibrations?

A, No. =ir.

Q. Did you talk to the ship's force about the valve?

A. The ship's force was the one who bought these valves on the crosshead,

as you call ir, guide installation. They were the ones who put the tests on
to their zatisfaction, and operatlion indication, everything was perfect.

Q. But whom did you talk to on the ship during the tests or after the
tests?
A. 1t would be Chief Wige.

Q. Was be a1 i-iled?
A

(ef = ran the deal, as far as testing and operations.
Q. He was satisfled?
A. He was very happy, sir.
Q. He didn't glve you a weep of any kind on it?
A. No, sir.
Q. No complaint of any kind?
A. No, slir.
Q. Did you talk to any of the engineering officers on this ship about it?

A. There was a lieutenant with us; he was quite satisfied; I can't think
of his name. He had the duty that night.

Q. The Duty Qfficer that night; what night was chat?
A. That would be Sunday, the 7ch, until Monday morning, the 8th. We sold
the last one about five o'clock.

Q. So the Duty Officer that night was satisfied?
A, Yes, sir.

Q. With no weeps?
A. None, whatscever; on my valves, now.

Q. Did he bave any octher complaints?

A. Well, we had tao take out a few hangers and a step in order to put
these crossheads in. That would just be reinstalling interference that we
had to remove for the installation.

Q. Was that taken care of later, do you know?
A. Yes, sir.

Q. By the time this ship went to sea this job had been completed to the

satisfaction of the crew?
A, Yes, sir.
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Questions by a member, CAPT Oshorn:

Q. When you test your installation of your ball valves on reinstallation
on the ship, do you always operate split system?

A. The only test on the ball valves, after the reinstallation, would be
your auxillary salt water test by Shop 56, which would be run against these
valves.

Q. That is the test that involves a completely cross-connected ASW system
and air conditioning system; is that correet?
A. Yes. sir.

Q. Under these conditions would it be fairly easy to have a valve re-
versed?
A. Wo, sir.

Q. When the ASW valves were returned Erom the shop and reinstalled in
the ship, were there any torquing requirements as to the torque on the ball
valve before the actuator was finstalled?

A. No, sir.

Q. You obviously had to turn those things several times because they were
installed backwards; how did they turn?

A. HNot the ball valves, the actuators. You bodily take your actuator off
and turn your actuator.

Q. Have you ever turned one of those ball valves by hand?
A, Yes, sir.

Q. How did they turn?
A. Well, a little rugged, but nothing more than what a man could actually
turn. Easier after they were Teflon coated than before.

Q. How big a pipe did you have to use?
A, I would say we used & two-foot stillson -- not a etillson, but a monkey
wrench,

Q. Not something you turn with your handa?
A. Oh, no, sir, no, What you are talking about is more than five inches.

Questions by a member, RADM Paspit:

Q. Mr. Scholtz, referring to the test of the auxiliary sea water asystem;
is it run by the pipe shop?
A. Yes, sir,

Q. But when they find trouble or a leaky valve, they have to call on you?
A. Yes, sir.

Q. Would any of your records indicate when you last worked om the
auxiliary salt water system to indicate that it had not yet completed its
test?

A. No, sir.

Q. All right, then; turning to a new subject, in regards to the actuator
and the ball valves, When those valves were installed backwards and they are
not picked up until the test, then you have to take the actuator off and work
on it again. This makes the job much more expensive than 1if they installed
it correctly the first time,
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A. Quite true.

Q. It algo resvlts Iin a time delay, perhaps at a very critical time of
the ship, when they want to get this system to test other equipment.
A. That's true, air.

Q. Now we have heard teatimony that the post shakedown availability of this
ship was extended half a dozen times, so if there's any way you can figure out
to modify these valves so that you can't install them backwards it certainly
would be worth quite a bit of money to the Yard.

A. I realize that, sir.

Neither the counsel for the court, the court, nor the counsel for RADM
Palmer, a party, wished to examine this witness further.

The president of the court informed the witness that he was privileged to
make any further statement covering anything related to the subject matter
of the inquiry that he thought should be a matter of record in connection
therewith, which had not been fully brought out by the previous questioning.

The witness made the following statement:

I can think of nothing that hasn't been brought out., We could get back
to actuators. Some of these actuators are supposedly operating wrong; it's
Just the changing of your hydraulic lines. You have other features enter
into here, too. You have your two lines coming from your control valves
into your actuator. If these are in reverse you are going to open on your
control valves and naturally you are going to shut on your actuator. Things
like that. Then, of course, you have both your indicator amphinols, and in
a few cases they were indicating backwards, but this is just part of the
operation.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. When you shift the position of the actuater, how do the actuator
hydraulic parts match up with existing hydraulic piping?

A. That i3 what mislead us on a couple of actuators. By golng for the
connections it throws them about two inches out of the line. That is what
mislead us on a couple of these. In taking down the actuators to make room,
you know, your hangers would be disturbed and your pipes would be bent out
of original position. Then when you come to put your actuater on, sometimes
you go by the piping as you saw it there, plus the c¢ross plece on your
actuator.

The witness sald that he had nothing further to state.

The witness was cautioned concerning his testimony and withdrew from the
courtroom.
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{b) (6) relieved (b) (8) as reporter at this peint.

Robert C. Arcold, a civilian, was recalled as a witness for the court, was
reminded that his oath previously taken was still binding, and exsmined as
follows:

COUNSEL FOR THE COURT: Mr. Armold, this is a closed seselon of the court.
Classified information may be given here. At the end of your testimony, I
shall ask you what classification you would assign to it taken as a whole.
DIRECT EXAMINATION

Questions by counsel for the court:

Q. For ease of reference in the record, Mr. Arncld, will you state your
full name, and your present position at the Portsmouth Naval Shipyard?

A. Robert C. Arrold, Mechanical Inspector.

For what division are you an inspector?
Code 303B-2.

. ‘That is the Quality Assurance Division?
Yes, sir.

=0 = O

. Are you prepared to tell us about the ultrasonic testing of sil-braze
joints in the vital salt water systems on THRESHER during her post shakedown
avallability?

A. Yes, sir.

Q. Do you have & copy of the suthority under which the ultrasonic testing
was conducted?
A. Yes, sir.

Q. Will you produce it, please?
A. This is the BuShips letter. Ard these are the job orders.

Q. Do you have copies of the job orders indiceting the work which was done
in the ultrasonic testing of those systems?
A. Yes, sir, I do.

Q. Produce them, please,
A. Here they are.

The witness produced two job orders covering ultrasonic testing in the vical
salt water systems in U.S5.5, THRESHER during her post shakedown availabilicy.
The said job orders were submitted to the court and to counsel for RADM Palmer,
a party, snd were offered in evidence by counsel for the court.

There being no objection, they were so recelved and were marked Exhibit
112 and Exhibit l13.

Q. Do you have in your possession a letter from the Portsmouth Naval Ship-
yard to the Bureau of Ships doted 5 October 1962, concerning ultrasonic inapec-
tion of sil-braze joints in THRESHER during her post shakedown svallability?

A. 1 do.
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Unclassified

Q. Produce it.
A. Here it is.

The witcess produced said letter, and it was submitted to the court and
counsel for RADM Palmer, a party, ard was offered in evidence by counsel
for the court.

There being ro objection, it was so received and marked Exhibit 114.

Q. Do you have in your possession a letter dated 28 August 1962, from
the Burecau of Ships to the Portsmouth Naval Shipyard pertaining to silver-
brazed pipirg?

A, Yes, I de.

Q. Please produce it.
A. Here it 1s here.

The witress produced said letter, arnd 1t was submitted to the court and
counsel for RADM Palmer, a party, ard was offered in evidence by counsel
for the court.

There beirg no objectlon, it was so recelved ard marked Exhibit 115.

Q. Do you have in your possession a memorandum from Code 303B-2 to
Code 213X pertairing to inspection of sil-braze joints and a replying memo-
randum suthorizing cessation of the tests of lagged joints?

A. I do.

Q. Please produce them.
A. Here they are.

The said memoranda were submitted to the court and to counsel for RADM
Palmer, a parcy, snd were offered in evidenze by counsel for the court.

There being no objectior, they were so received snd marked Exhibit L16
ard Exhibic 117, respectively.

Q. Do you have a report of the rasults of the ultrasonic tests conducted,
dated 17 April 19637
A. Yes, sir.

Q. Produce it.
A. Here it 1is.

The said report was submitted to the court and to counsel for RADM
Palmer, a party, and was offered in evidence by counsel for tha court.

There being no objection, it was so received and marked Exhibit 118,

Counsel for RADM Palmer, a party, waived the reading of Exhibits 112
through 118 inclusive.

Q. Do you have in your possession anrotated plans of THRESHER showling the
old joints ultrasonically tested, the new jolnts ultrasonically tested, the
new joints not so tested, the old joints cot so tested, and the joints rejected?
A. Yes, slr,

Unclassified
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Unclassified

Q. Produce them.
A. Here is the first one.

The witness produced Bureau of Ships blueprint No. 5S(N)593-527-1862606,
ALT G, entitled "Auxiliary Sea Water Cooling System, Piping Arrangement, Air
Regenerating Room." The said blueprint was offered to the court and to
counsel for RADM Palmer, a party, and was offered in evidence by counsel for
the court.

There being no objection, Lt was so received and marked Exhibit 119.
Exhibit 119 was posted on a board for demonstration purposes.

WITNESS: This red fitcing eircled in blue indicates chat it was an old fit-
ting rejected for low bond percentage on the initial testing. Blue indicates
there has been a new fitting installed and tested ultrasonically. The brown
indicates a new £itcing as a result of interEerence or rejection, This would
be the case here (indicating). The red circled in green is an indication
that this joint was accepted orly by mearns of a visual inspection during a
hydrostatic test.

PRESIDENT: What is the browe without sny circle?

WITNESS:; Just that Lt is a new Elttlng. This indicates a brand new Eltting.
All these (icdicating) are brand new fittings. The green Eitting is the
original old joict accepted ocly on a visual inspection during hydrostatic
testing. Anywhere you see a green fitting, thet is an old ficving. This
drawing, ircidentally, is che auxiliary salt water system forward. A good
many jolnts were lagged at the time of the integrity inspectien.

Q. (By coursel for the court) You have your code explaining the various
categories on the exhibit, do you not?

A. Yes, sir. I have encther chart which has the same color code and
which means the same thing. On this chart, incidentally, we had one rejec-
tion, whizh was this one right here (indicating).

Q. 1Is there any way you can identify that for the record?

A. Yes. We have our own serialization. This one would be known as
F-27-1. This is a little confusing, because the fitting could have been
done several times, and we hed to put 8 precinct number on it to be sure we
had the ssme fitting. This one rejection resulted in these new joints
(indicating). This one is a "T," and it was impossible to remove the "T"
without removing other equipment. This resulted in, I think, thirteen
additioral new fittings on this plan.

COURT MEMBER, CAPT Osborn: The ones not merked at all were not inspected,
is that correct?

WITNESS: That's correct, sir. This was the only one with one rejection.

The witness then produced Bureau of Ships blueprint No. SS8(N)593-508-
1862776, ALT L, entitled "Trimming & Drainsge System, Piping Arrangement,
Midships Compartment, Plans and Elevations.,"” The said blueprint was sub-
mitted to the court and to counsel for RADM Palmer, a party, and was
offered ir evidence by counsel for the court.

896 Unclassified



Unclassified

there beirg no cbjection, It was so received and marked Exhibit 120.
gxhibit 120 was posted or the board for demonstration purpases.

Q. (By counsel for the court) Do all these charts which you are now
offerieg us have exactly the aame zolor code?

A. Yes, but there may be one exception. I car explain the reason for
that later. Now, this is the trim and d=alt in the Air Regenerating Room
(referrl~g to Exhibit 120). Tkis again 1s a red fitting circled in blue,
which irdicates this was a rejected joint. Now, before I go any further,
these, accordicg to this plan, are of a welded construction, which they
azreally were not. They were brazed. They were replaced with brazed fittings.
1 am bringinrg this out now berause it happered ir another Lnstance.

EXAMINATION BY THE COURT
Questiors by the president, VADM Austin:

Q. If the blueprint calls for a welded fitting and it became necessary to
replace this ficrirg, why was it replaced with a sil-brazed joint rather
thar a welded joint?

A. 1 can't answer that, Admirzal. These are just my findings, and I
reported this. This happered again on the 775 plan. There vere six Joints
involved thar were replaced as brazed joints. 1 can't answer vhy this was
done.

Q. There is only one on this print, on Exhibit 120, te which that applies?

A. No, sir. There are three out of about six. This perticular one was
rejected and was replaced as a brezed fitting. This fitting also shows on
this plan to be welded, but was actually brazed. This fitting was also
brazed. If it had beer welded, we cculdr't have U'd it.

Q. 5o there are three fittings out of five or six that were tested
ultrasonically?

A. Yes, sir. These were tested ultrasonically. I have the results of
those tescs. They were brazed to about 40 per cent bond.

Q. What is the size of those lines?

A. That would be A~inch. This is one chat was rejected and replaced new.
This slso was tested and brazed. They added a couple of brazed joints. Now,
our other plan shows the profile of this.

Questions by @ court member, CAPT Hushing?

Q. Was this the plan from which the ship was built, or is this the plan
which was prepared for making your inspections?

A. This was the plan from which the ship was built, and I had to use the
game plan for my Lnspectionms. I asked the Design Division for the latest
alteracion.

Q. Is it possible that the ship as built from the original plan called
for those joirts to be made of sil-braze and were later changed to welded
Joines?

A. I couldn't say, Captaim. I wesn't on the ship when it was being
built. There must be a design change which authorized this.
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Q. Yeu did =ot [ind ore, however?
A. No, slr.

Q:estlo=s by a courc memberz, RADM Daspit:

Q. 1If this was an asthorized alteratior, wotldn't it appear on the list of
alteratiore o: the plan?

A. Yes, slr. There were many Joints that were mot inspected due te
i-acc2seibility or lageirg.

The witress then removed Exhibit 120 from the board.

The wituess ther preduced Bureau of Ships Blueprint No. SS(N)593-508-
1862776, ALT L, eatitled, "Trimmi=g avd Drainage System, Piping Arrangement,
Midships Compartmect, Sections and Auxiliary Views." The said blueprint was
submitted to the court snd to coursel for RADM Palmer, a party, add was
offered in evidence by coursel for the court.

There being —o obje:tio=, it was so wecelved ard marked Exhibit 121.
Exblbit 121 was posted or. the board for demornstration purposes.

WITNESS: This again is trim and drai= in the Air Regenerating Room. This is
a rew flericg (indicating). 1t's got the blue circle, which indicates it was
a rejected jcirt and replsced new ard asccepted under ultrasonics. This

elbow was a zejected fittirg ard replsced nev and satisfactorily tested. This
ship had a "I that didn't show on the plez. 1 colored it in. It was ultra-
sonically tested and pessed. This elbow was rejected and replaced new. Om
this plan there were several visual irspections but none rejected. The only
rejectior was duorirg the ultrasonic examination. All these fittings colored
in red are accepted joints.

Q. As I urderstard, they were asccepted after both visual and ultrasonic
tests?
A. Yes, sir.

Q. The green ixndiczates only viscal inspections?
A. Yes, slr.

Questiors by a court member, CAPT Hushing:

Q. Visual irspections during hydrostatic tests, is that right?

A. Yes, sir. All of them under the integrity inspections were visually
inspected during the hydrostatic tests, whether they were ultresonically
tested or not.

Q. You mean all of them that you could see; you didn't teke any lagging
off to inspect these fittings, did youl

A. I tried to, but I couldn't do it. What I tried to do was, in any
area with a high rejection rate, I would continue inspecting in that area.
This was my theory.
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Q. {(By court member, ¥ADM Daspit) When you say you tried to take off the
lagging, you were not authorized to take off thre lagging?

A. This is true. I tried to take it off with s jackknife, but I was
upsuccessfvi,

Q. (By court member, CAPT Osborr) I would Like to clarify that polnt.
1 recall that one of the exhibits was & memorardum poirting out the number
of Irspectlors made to date anrd the mumber of rejections and asking Lf you
sould conti-ze and remove laggirg to make other irspections; is that correct?
A, Yes, sir.

Q. (By the presidert, VADM Acstir) That memora=dum, I believe, was dated
29 November 1962, and the reply yo: received to that memorandum was in the
negative, that you cozld not go shead and take off lagging to make further
inspectiors.

A. That's right, sir,

Q. Do you recall at what level chat decislon was made?
A. No, sir, I do rot. 1 helped write the lecter which Code 303 wrote,
ard the answer came back.

Q. Was it Mr. Fite who sigred thal?
A. Mr. Heerey. The reply was dated & December.

Q. Do you know who Mr. Heerey 1s?
A. No, sir, I dor't.

The witness ther produzed Bureau of Ships Blueprirt No. S5(N)593-508«
1862775, ALT G, entitled "Trim & Dralrage, Piping Arrangement, Forward
Compartmert.” The said blueprint was submitted to the court and to coursel
for RADM Palmer, a party, ard was offered ir evidence by counsel for the
court.

There being no cbjection, it was so received and marked Exhibit 122.
Exhibir 122 was posted o= the board for demonstrstion purposes.

WITNESS: This 1s the Trim and Drain in the forward compartment, the forward
trim tank. This was one of the first integrity inspections that we started.
These foux ficrings were inspected visually, first by myself, were rejected
visually for fallure to meet the criteria set forth in NAVSHIPS 250-648-8.
However, I requested an ultrasonic examinstior, which rejected these joints,
and wher. I went down to write the rejection up, I roted that these were also
velded fittings,

Q. (By the president, VADM Austin) They were welded?
A. I'm sorry. They were brazed. Excuse me.

Q. They were brazed but the plan called for welding?

A, Yes, sir. These had been replaced, which are represented by this blue
circle, and they were welded, with the exception of this greem flange that is
colored in here, which couldn't be ultrasonically tested due to the geometry
of the flange., So it was inspected visually during hydrostatic test. But
these joints are now welded. These (irdicating) are the original brazed
joints. They were ultrasonically tested, and every one was accepted. This,
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izzidentally, 1s the flood lite to the sotar dome. That BuShips letter stated
that these valves should be welded. However, this plan indlcates that they
vwera brazed and they were all a::epted for bowd over 40 per cect.,

Q. (By a court member, RADM Paspit) One of the exhibits which we were
shown just a few minutes ago indicated that Priority 1 for ultrasoric test-
ing of pipirg betugen the hull valve ard back-up valve was to apply.

A. Yes, sir.

Q. Yet you said these joizta sho:ld have been all welded a moment ago.
A. This BuShips letter stated that they should have been, but the plan
shows that they were to be brazed, and they were brazed.

Q. As I read the letter, they expezted them to be brazed, and this was
Priority Ne. 1 for testing the krazad piping.
A. Yes, sixr.

Q. Mave the specificationa beer chacged since that time?

COURT MEMBER, CAPT Hushirg: We kave ir this sltuaticn a whole series of
changes of instructions starting ir 1961 in which the Bureau has changed the
speclfications For buildi=zg 593 class submarires to require all welded
constrection from the hull through the hull agd back-up valve for systems
over 4 inches, ard Ln certaln new constrsctfor, etarting with 637, this has
beer reduced to 3 inches. THRESHER, kowever, was in construction at the time
of this requirement, ard, therefere, iu all probability, there will be areas
such as this ir THRESHER's origirvel constructior in which the plan called for
brazed joints, ard the brazed joi-ts were in fa:t installed, acd it is this
that the Bureau has called ocut for Priority 1, rot only in THRESHER but in
608 and 615.

Q. (By & court member, RADM Daspit) Referrirng back to the first velve
vou mentioced which you said you had rejescted visually, was the rejection
due to overheating, misalignment, or what?

A. I would say, Admiral, it was due to niot enough heat, The alloy
was very Lrregular. To ma it didn't look 8s though the fitting was kot
enough.

Q. {(By RADM Daspit) But was not due to misalignment of the pipe?

A. No, sir, I would say rot. This is a rew color code (referring to
Exhibit 122). Thera's a brown circle, which indicates a new ficting, and
a green, which indicates visual only. In my report, I indicated there were
three joints that did not receive ultrasonic examination.

Q. what wes the reason for not giving them ultrasonic examinacions?
A. Due to the geometry of the flange. The technical reason why, I
can't answer.

The witness then produced Bureau of Ships Blueprint No. S§§(N)593-508-
1862780, ALT K, entitled "Trimming & Drainage, Piping Arrangement Auxiliary
Machinery Space." The said blueprint was submitted to the court and to
counael for RADM Palmer, o party, and was offered in evidence by counsel
for the court.

There being no objection, it was so received and marked Exhibit 123,
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Exhibit 123 was posted o= the board for demoratration purpeses.

WITNESS: This is the trim ard drein in the auxilisry machinery space. The
red fittings are the origliral fictings which have been passed ultrasonically.
This is a rew firtipg; this is brown. This fla~ge was a rejected fitting

azd replaced by rew. This haz a blue cizcle,

Q. (Br the president, VADM Austln) Wry, Mr. Arrold, do we have new
Fittings if t%e old fittings proved to be all right?

A. This is a rew icstallation as a rescit of a DM or a DLI. This 158 a
rew Flow meter that was lzstalled.

Q. (By the president) I see; it was necessary to break the old joints.
It was not as a result of failure to pass the testl

A, That's correct, sir. I have it illestrated iz my coler code that
trowr 15 a rew fitting. Kow, this was a rejected fitting and replaced nrev
(izdicatirg). This is a coupling.

Q. (By the presidert) Are there any fittirgs on this particular exkibit
which called for welded folrts but were found to be sil~braze?

A. No, sir. The welded fittings on this particular plan were all welded.
This L= your hull valve.

The witness then prodzced Bureau of Ships Blueprint No. SS(N)593-508-
1862782, ALT H, ertitled "Irimmizg & Drainage Piping Arrangemeat, Engine
Room, Plan & Auxiliary Views." The said blueprint was submicted to Lhe court
and to counsel for RADM Palmer, a party, arnd was offered in eviderce by
coursel for the coust.

There being nc objection, it was so received and marked Exhibit 124.
Exhibit 124 was posted on the board for democstration purposes.

WITNESS: This is trim arnd drain in the ergire room. Here again we have
geveral rejections via the ultrasonic testing. This Fitting has been
replaced new. This bad.bewn replackd new;-this eoe. .nThis. oné-has been
replaced new. This ore was on a visual only due to the unacceptability of
the joint. I might add these fittings on this plan were brazed, and the
plan shows welded constructlom. These were brazed.

COUNSEL FOR THE COURT: Would you identify them, please?

WITNESS: This is an elbow; this elbow, And we pick it up again over here
{indicating). This elbow. This 1s sn added coupling that was not shown

oo the plar. We drew that in. This was brazed. From here on out it was
lagged, all irsccessible. This was prazed. The plan shows it to be welded.
However, it was satisfactorily hydrostatically tested,

The witness then produced Bureau of Ships Blueprint No. SS(N)593-517-
1862892, ALT S, entitled "Piping 8,000 GFD Distilllirg Plant, Auxiliary Views."
The sajid blueprint was submitted te the court and to counsel for RADM Palmer,
a party, acd was offered irn evidence by counsel for the court.

There being no objection, it was so recelved and marked Exhibit 125.

Exhibit 125 was posted on the board for demonstration purposes,

’ Unclassified
a0l



Unclassified

WITNESS: Now, durirg the course of our inspectics, I first did go down and
lcok the svstem over and prepared it for ultrasonics, This configuration here
on this plan is drawn ir here like this, This was exactly what is on the

ship ~ nat this, Now, these jolzts were vltzasonically tested. They all
pasaad, except for ome, ‘This Fla:ge was reje:ted and replaced.

Q. (By court memher. RADM Daspit) What system is this? i
A. This is the 8,000 gallon-per-day atill. There were very few on this
particular drawing.

Q. (By the president) So that the B,000 gallo--per-day still acd its
salt water concections are not as showz on this blueprinty

A. Jusc this smell configurstion here, Admiral. Thkis is what is actually
or. the ship. 1Ir other words, from the "T," another "I," ard this valve, and
so forth, a=d this silancer here,

Q. (By the presidecc) There was ona silercer iz there?
A. Yes, sir. That was ir here, and another ir here.

Q. Were they the E.B, type sile-:zer?
A. Yes, sir,

COUNSEL FOR THE COURT: For the record, shall I cirzle in red the ectual portrayal
of tha copditiph foumgd te exi (.

PRESIDENT: Yes.
Counsel for the court er:ircled the aforementioned configuration on Exhibit 125.

The witness then produced Bureau of Ships Blueprirt No. S5(N)593-517-1862892, :
ALT S, entitled, "Pipirg B.000 GPD Distilling FPlant, Plan, Elevation and Sec-

tiows." The said blueprint was submitted co the court and to counsel for RADM

Palmer, a party, and was offered in evidence by coursel for the court.

There belrg no objection, it was so recelved and merked Exhibit 126.

WITNESS: This agair is the B.000 gallon-per~day sctill. This was our highesc
rate of rejection. Therefore, I wert into it a little further., It was in a
very Lnaccessible area for ultrasonics. However, we did check it all, This
{(lcdicatizg on chart) Ls a strainer, a 2%" IPS strainer. These were rejected
ultrasonically. These are circled in blue, which again indicates a new
ficting. This elbow (lndicating) had passed, but the removal of this strainer
made {t necessary to remove this elbow. Thevefore, it is circled in browm,
a=d {t is a brard new fitting. These green fittings again represent a visual
orly.

Q. (By court member, CAPT Osborn) How was the legging out around the
still there, pretty bad?

A. Yes, glr, quite heavy. As I said, this was the highest rejection
rate, ard we had many more jolnts to look at. This view here is s section
view. This Eitting had been removed and replsced new. The same for this
straicer here., The same goes for this strainer here. There was an elbow,
a strainer, and an elbow; so we wouldn't have too much of a conjested area
there. -This Elarge was passed ultrasonically, and this "T" behind here was
passed.
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Q. (By CAPT Osborr) What size lires are we talking about there?
A. 2% inch,

WITNESS: This is all the marked-up plans that I have.
Questlo=s by a court member, CAPT Osborn:

Q. How about the ASW system?
A. The ASW system aft at the time of integrity was completely lagged.

Q. So you have nothing on the ASW system afc?
A. Az an incegricy inspection, no, sir.

Q. Have you ary in conaection with work?
A. Yes, there was some done around ASW pump b(3) 10 USC although I don't
heve the reports with me,

Q. Hr. Arrold, I would like =o ask another g:estion: How about the air
condltioning? Whac is che a<ar:s of {t?
A. Lagged.

Q. It was completely lagged?
A. Yes, sir.

Q. Only where you did new work on the system did you ultrasonically test?
A. Yes, sir, 1f it was 2 inches and over.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. Mr, Arnold, do you keep any records on the ultrasonic tests performed
in THRESHER?

A. Yes, sir. I will start with the ASW ‘aystem sgein.(The witness
produced two folders.) Now, I have two folders. Ore is for the old work,
arnd the other is for the new work.

Q. Are they so marked?

A. Yes, sir, However, I might add, it may be a little confusing,
because on each print, regardless of whether it was new or old, I have shown
a result, but in the overall picture, I show the origiral rejection and the
final good one. The steps in between I have indicated, bur it may confuse
you people, This would be the old work, and this would be the new work,

The eforementioned folders were examined by the court and by counsel for
RADM Palmer, a party.

(b} (8) relieved (b) (8) as reporter at this point.

COUNSEL FOR THE COURT: Let the record show that the court examined the
records of the old arcd rew work tested ultrasonically in the ASW system forward.

Q. Mr. Arnold, will you make a full copy of one of the individual items
of record here which is representative of your record keeping in these tests?
A, One old, one new?
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COUNSEL FOR THE COURT: Yes, arnd present it to vs. You will, undoubtedly,
be re=alled.

Q. Do yo: have a folder of silver-braze cocditlon reports on THRESHER
sinze 12EL?
A. 19617

COUNSEL FOR THE COURT: Sinze 1961. Jast glve me as far back as you can go.
(The witress harded coursel for the court a gheaf of Condition Reports, Ferm
1ND-PNS-1018).

Q. These records which yoa have given me, these Condition Reports, refer
to her irtegrity?
A, Yes, sir.

Twelve cordition reporte (Form INE-PNS-1018) dated from 9-13-62 to and
ineluding 11-8-62 were submikbted to the party ard to the court, ard were
offered in evidence by cowmael for the court. There being no objection, they
were received ir eviderce as Exhibit 127. Rezding therecf was waived.

Q. I show yo: & memorandim datad 11 Jarary 1963, from Code 303B to the
Commarding Offizer of THRESHER. Would you desczibe what Lt is, please, for
the court?

A. Yes. This memorandum is a liet of thirgs, pipe mmbers, systems,
plaz numbers, frame and locatior, of the brazed joi-ts that have a 100%
fillet as approved by varlous irstructiors ard ship's readings, and signed
by the Ship Sup. These also have an ultrasorlc report of a satisfactory
condttion.

A memorandum of 11 Jarvary 1963, from Cede 303B to CO, USS THRESHER ,
Subject: Sea Water System New Jolnts; zepalr of, was submitted to the party
avd to the cowrt, and was offered in evidence by e¢jyunsel for the ecourt.
There being no objection, it was recelved in evidence as Exhibit 128 end the
reading thereof was walved.

Q. Mr. Ar=old, would you describe for vs the manrer and procedure used
ir corducting ultrasonic tests in THRESHER?

A. The manner, first of all, was that we would imspect ultrasonically
all systems two inches ard over on sea water systems that were accessible
aud unlagged. The procedure now was through a 30382 type inspector
would serialize the joints on a card, go to the vessel and teg these joints,
so that the vltrasonic team could readily identify them. This was our
procedure. The Ultrasonic Division can give you more technicel knowledge.
This ts just our procedure of doing it.

Q. Can you tell us about the difficulties encountered in making tests
of your own knowledge?
A. On the THRESHER?

Q. In THRESHER, yes.
A. Some of the difficulties were, primarily, were ineccessibility, che

lagging. We were not to interfere with any construction going on. This,
primarily, is the whole story.
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Q. Wese difficulties eleo eniountered d.e o the rature of the jolrts?

A. IDnc to the geometrs of the firtiigs, wkeszker tt'a a thick flange, or
a thi-k so-ket, or a tapered sozket, was iraccessible for the tletrasonic
i-spestors to incerpret.

EXAMINATION RT THE GOURT
Q:esticrs by a member, RADM Daspit:

Q. Refarvirg to Exhibic 128, the statemeat ir there is that: "All
subjest isints hav2 1007 fillet added In accordarce with reference (B)."
Could yo2 explai~ what that mears?

A. Yes. I have refererce (%) here if you care to see it. What it mears
is I{f a joint is a suspect due to the readings of the vltrasonic chare,
percentoge of bonuds, if it's so close co meeting tke approved percentage, then
the Ship's Sip will sanction a face fed fievirg; and this ipstrustion that
irvolves referen:e (h) states this.

Q:astis=s by the president, VADM Aastin:

Q. Mr. Arnold, you indi:oted that you desired to continue to explore for
other jol-ys that might -eed venewal or retrazi~g as a result of some af your
discoveries of loizts that were rot satisfactory. Did I understand correctly
that it was the ALLfi:ulty of removirg the lagging, the physical difficulry,
that prevented your further explovatior, or was it permissive difffculty
which preverted it?

A. Well the letrer written o= Kovember 29th rejuesting permission to
have lagging removed to irspzct additioval jolnts or THRESHER, we tried to
do; ard wyou have the arswer as ic vos prese=ted.

Q. Yes, that was permlssive diffleulsy?
A, Yas, sir.

Q. Earlier ir the period of the PSA before the letter of 29 November was
written, did you bave difficulty which was occasiored by the physical mature
of the lapging rather than the diffizulty of gettlug permission to go in?

A. Yes, sir.

Q. You: did rot at that rime seek permission to remove it?
A. 1 scught permission to remove Lt, mot by lecter form, but by verbal
agreement; however, there were other areas to co:tinue inspection.

Q. Without removing--
A. Without removing lagging.

Q. 4And as I uzdersterd ir, that kept you busy until approximately the
end of November?

A. Yes, sir.
Questiors by a membor, RADM Daspit:

Q. Did you complete tha inspection of all accessible joints of two
inches and above prior to the completion of the THRESHER's post shakedown
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availability, or did you still heve some work to do which was not done because
it wenld have delayed the ship?

A. We completed the salt warer iategrity before che day of the FSA
sckeduled completio- date, ¥=3, slr.

Questiozs by the preside=t, VADM Austir:

Q. Tkls iz:luded all valves, twe-inch and avove, between the sea valve
azd the tacke-:p valvel
A. Yes, Eir.

Q. Throughout the ship?
A, Yes, slx.

Questions by a mamber, CAPT Osborn:

Q. This 4id rot irclude the majority of the salt water piping that was
lagged, Lowever; Ls that corzect?

A. Yes, sl¥, this did rot tnelude all the lagged portions -~ if I under-
stood you correctly.

Questio=s by the president, VADM Austing

Q. Bit nunu of the joi=ts berweern tha sea valwe azd the back-up valve
were lagged?

A. The cages that I bhave indlcated o the placs were not lagged; however,
a large percentage of hull vslves ard back-itp valves were mechanically beolted
together. Thare were very minor cases whare pipe was between hull acd back-
wp valves,

Neither cow.3el for the cowt, the court, o the party desired co
examize this wit-ese further,

Tte preaidest of the ccurt informed the witness that he was privileged to
make a=y further statement covering anything related to the subject matter
of the iquiry that he thcught shoulé be a matter of record ir conrection
therewitk, whick had =ot been fully brougkt out by the previous questioning.
The witness stated that he had nothing fixrther to say.

The witzess was duly cautioned cczcerning his testimony and withdrew from
the cgurtroom.

The court adjozrned at 1630 kours, 1 Msy 1963,
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SEVENTRENTH DAY

Portsmouth Naval Shipyard
Portsmouth, New Hampshire
Thursday, 2 May 1963

The court met at 0937 hours with closed doors.

All persons connected with the court who were present vhen the court ad-
journed wera again present in court., The interested parties, RADM Palmar and
1CDR Hecker and LCDR Hecker's counsel waived their right to ba present during
this session, RADM Paimer's counsel was present.

Ho witnesses not otherwise connected with the inquiry were present.

Robert C. Arnold, Jr., s formar witness for the court, was recalled as a
witness for the court, reminded that the oath previously taken by him was still
binding, and examined as follows:

DIRECT EXAMINATION
Questions by counsel for the court:

Q. For the record now, you are Robert C. Arnold, Jr., Mechanical Inspector,
Code 303<E-2, Quality Assurance Division, Portsmouth Naval Shipyard?
A. 303-p-2,

Q. Mr, Arnold, when you last testified, you had undertakem to prepare
a brochure which exemplified the forms employed in the procedures used in con-
ducting ultrasonic tests of silver brazed joints in this Shipyard; is that
correct?

A, Yes, sir.

Q. Do you have those forms with you now?
A, Yes, sir.

A folder containing sample forms used in comnection with conducting
ultrasonic tests for integrity of silver brazed joints was submitted to the
party and to the court, and was cffered in evidence by counsel for the court.

There baing no objection, it was received in evidence as Exhibit 129.
Counsel for the party waived the reading of the exhibit.

Question by the president, VAIRM Austin:

Q. These are the samples; they are actual samples?
A, Yes, eoir,

Questions by counsel for the court:

Q. Refer to Exhibic 129, I notice that you have six forms included
in thies exhibit which have been letterad serially from "A" through "F"?
A, Yes, six,

Q. Starting with the firsc one, would you explain the procedures involved
in waking ultrasonic tests?

A. Well Form "A" is the Job Order requiring ue to ultrasonic silver brazed
joints in the integrity system. There are various plans, various sizes,
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Form "B" is the certification card with the information for & joint: number,
plan number, location and frame. The Ultrasonic Team will inspect tha fitting
that is designated on this card, After the results of the integrity of the
ultrasonic inspection, if it's a rejected joint, this card is handed back to
me. I then make out & pink rejection slip ~--

Q. Is that marked "D"7

A. This is marked "D" -- with the information as the same as tha certifica-
tion card. This {s a rejected joint. Card marked "PF" is a similar ‘identifica-
tion card with the same figures. When the new fitting is installed I am notified.
1, in turn, notify the Ulctrasonic Division, take this card, and record their
resules. Form "E" is a 771 Form known as an Inspection Requast., This is from the
shops involved requasting inspection to cover the hydrostatic test. The hydrostatic
test is introduced in the system. 303-B-2 inspector witnesses., If it's accepted,
he accepts it and signs {¢ off. This is my exhibit.

EXAMINATION BY THE COURT
Questions by the presidant, VADM Austin:

Q. As I understand it, Mr. Arnold, thera would ba a slip with two sig~
natures for any joint that you had a rejection slip on when 303 gave it the
hydroatatic test.

A. Two signatures?

ﬁ. Yas . .

A. I bellave, sir, you're talking there would be a signature from the
shop requesting inspection and then an inspector signing it if it'e satis-
£actory. '

Q. Hot two signatures of the test?
A, Not nacessarily, sir.

Q. But theare would be a signature for the test -- that would be hydro-
static integrity of cthat particular joint?
A, Yas, sir.

Q. Would this be.a systems test hydrostatic test, or would it be a test
of just that part of the system which contained the affected joint?
A, 1t would ba a gystem test including the rejected intagrity joint.

Q. Wa than should find the signature of the person who witnessed the test
en any joint in the ASW system which had failed on your ultrasonic tast, should

we not?
A, Y‘l' air.
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Questions by the presaid:nt, VADM Austin:

Q. You had no inspection of any joints in the ASW aft?
A, MNot as a result of the integrity.

Q. Not as a yxesult of tha integrity. Did you have any at all, do you
recall?
A. At this tima I could not recall; I could check further if you wish.

PRESIDENT: The court would apprecista your checking and informing tha court
of any joint in the after ASW system which you teated and, as a result of your
test, had a hydrostatic test performed on it.

WITNESS: Yes, sir.

PRESIDENT: Will the counsel lst me have the summary of ultrasonic and vieual
tests made on THRESHER and submitted aa an exhibit yestarday.

Exhibit 118 was handed to the president by counsel for the court.

Q. Mr. Arnold, I invite your attention to Exhibit 1187
A. Yes, gir.

Q. Mr. Armold, there is one column which is headed, "Joints accepted
UT inspection,” and the total at the bottom of that column is ons two five.
There is another column with two stara, "Visual Inspection.” at the top of
ic, and the total at the bottom of that colum ia forcty-five. I it a
correct interpretation that the forty-five are mot included in the hundred
twenty-five?

A, The total is the Joints inspected. The forty-five is a aeparate
column for viaual only., But the over-all total, the forty-five was included.

Q. The forty-five is included in the hundredi twenty-five?
A. No, sir. This is a separate column. The over-ell total of jointa
inspected included the forty-five vizual.

Q. Yes, but the total of all jointe inspected then would be the hundred
twenty~five plus the forty-fiva?
A. Yes, esir.

Q. All right, that would make one hundred seventy joints tested, either
uvltrasonically or visually?
A. Yes,.

Q. A hundred and twenty-five of them being ultrasonic tests, and forcy-
five being visual?
A, Yea, oir.

Q. Now there is written in pencil under the "VISUAL" colum, "old" in
black letters. Does that mean that all of those are old joimte? -
A. The "old" means existing j>ints. .

Q. Then all of those in the visual inspection column were existing joints?
A. Yes, sir.
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Q. Now under the column next to the right, "Joints rejecced by UT," we
have a total of twenty?
A. Yas, sir.

Q. And then in the next column we have, “New Joints Installed,”" and opposite
one entry there is a star -~ that's opposite ths aumber "5." That star ie ex-
plained as "Pive of thase replaced joints were changed to slectric welded foints.”

A, Yes, sir.

Q. Now did any of the new joints installed fail on the ultrasonic tests?
A. No, sir, those were all acceptable.

Q. All passed the cest?
A, Yes, sir.

Q. In other words, a hundred twenty-five joints were tested ultrasonically;
of those, sixty-seven wers new jocints and all passzed cthe test?
A, Yes, air,

Q. That left a total of fifty-eight joints that were not new joints, that
were joints that had either been put in during construction of the ship or et
some time before the ship came in for this overhaul. And of thoae fifty-eight
joints, twenty were rejected., I thst correct?

A, Twenty of the jointe rejected were out of the humdired twenty-five.

Q. Yes, that's true; but of the hundred twenty-five there were sixty-
ascven new joints, all of which paesed inspeccion?
A, Yes, sir.

Q. Therefore, that left fifcy-eight old joints that wera ultrasonically
teated?
A. Yes, sir,

Q. And of those fifty-eight, a total of twenty failed to meet present day
standards?

A. Yas, sir.

Q. Now can you tell us how many of those twenty joints had less than
twenty percent bond?

A. At this cime, sir, I can'c.

Q. Could you determine chat for us?
A, 1 can review my ultrascnic records and parhaps come up with an answer.

Q. Would thac be a practical thing to ask of you? What we would like is
rhe actual percentage of bond for each of the twenty joints rejected.
A. 1 can have this information, yes, sir.

PRESIDENT: This is important information for us and we would appraciate your
obtaining it for us.

WITHESS: Yes, sir.
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Questions by a member, RADM Daspit:

Q. You have baen asked to provide the acrual percentage of bond for each
of the rejected joints. Would any of these jolnts have been rejected for other
reasons besides percentages of bond?

A. To the best of my memory, no, air.

Q. If they were, would you give us the rojection reason, if it was not for
percentage of bond?

4. It could be, in several cases, differunt things. It could have been mis-
alignment, excessiva solder, a burnt fiteing.

PRESIDENT: When you give us the reading on chesc twenty joints, will you in-
dicate tha sctual reason for rejection, including the amount of bond. If, in
other words, you rejected a joint that had a forty percent bond and you rejected
it for some othsr rsason, would you indicate an that particular ftem on your list
the reason for rejection? .

WITHESS: Yas, air.

Neither counsel for che court, the rourt, nor the parry desired ta examine
this witness further.

The presidait of the court infurmed the witness that he was privilegad to
wake any further statement covering anything rvalited to the wubject mstter of
the inquiry that he thought should be a mstter of record in comection there-
with, which had not been fully brought oul by the praviou yuent {ioning,

The witness stated that he had nothing further to say,

The witness was duly cautioned concarning his cestiwony and withdrew from
the courtroom.

Cornelius J. Collins, & former witness for the court, was recalled as a
witness for the eourt, reminded that the oath proviously taken by him was skill
binding, and examined as follows:

COUNSEL FOR THE COURT: Mr. Collins, this is a closed session of the court and
classifled information may be imparted here, At the end of your testimony I
shall ask you what classification you would acecord to your testimony, taken
o8 a whole. . ' :

DIRECT EXAMINATION
Questions by counsel for the court:

G. .For the record, Mr. Collins, you are the project quarterman in the
Piping Shop, Shop 36, of the Porcsmouth Nava) Shipyard?
A, Yes, sir.

Q; You wara the Project Quarterman for the work performed on THRESHER
during her post shakedown availability; is that correct?
A, Yen, sir.
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Q. We would firet 1ike you to describe briefly the pipiag work doms on
THRESHER during her post shakedown availability in the trim and drain system.
Would you first describs the work dons in the trim and drain by-pass in the
engins rocm, please?

A. This was aleo im the AMS., This was a regular lubricating the shaft
on the trim and drain puaps, amd thera was & by-pass inmstallsd around the
regulators so that it could ba by-passed, in othsr words.

Q. What was tha largest sizs of tha pipes imvolved?
A. Tha largest siza was ona inch and thres=-quarters. The rast wars smaller,
down to a halfeinch,

Q. Would you describa the piping work done in the trim suction priming
lina?

A. This was a three-aights valve which was installed in the priming line
from tha trim saction in ths AMS,

Q. Now did you do work on the trim flow meter and the sesa connesctions to
the mater?

A, The flow mater was iustalled on the discharge side of the trim pump.
Thare was an originsl ons in the suctiom side laft in. This was & asw valve
installed.

Q. What sise was that line?
A. ZRithar threa sad a half or four, I belisva, It's the discharge aide
of tha pump,

Q. Do you have a diagram which shows chat work?
A. Yas,.

A markadeup bluaprint illustrating ths pipinmg work om the trim amd drain
systen accomplishad in THRESHER durimg her PSA was submittad to tha party
and the court, #nd wap offersd im svideacs by counsel for ths court for the
purposs of having ths witmess tastify tharefrom. Thara baing mo objection,
it was received ia svidance as Ixhibit 130 and posted on tha board for demon-
stration purposas.

Q. What is ths numbar of that, plaass?
A, 1862774 ALT "M."

Q. Mr, Collims, hars is & pointsr. Vill you peint ocut your work, and
as you do, describe it for ths record.

A. Thip flow mater thare £s imstalled in tha crim sactiom lime. 1It's
right hera. I have it marked with the job order which shows who installed it,
and I have {t written im. The lina i{s thres fach, Theaa tags hers, most of
them ars UT inspactions. Thesa were rejections on the first UT {mspactionm,

general inspection of the whole boat by Code 303. These tags wers made up
for that.

Questions by & member, CAPT Rash:
Q. Bach tag is a rejection?

A, Well, not sntirely, They ars marked for UT imspection. Wa have tha
jeint oumber on tha tag. .
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Questiona by counsel for tha court:

Q. How can you identify thosa which werarejacted when they were first
inspected?
A, Well it pays, "UT inepected” right on the tag hers.

Q. How can you tell which cnes were rsjected?

A. 1It's marked with yeallow in the line approximately where it would be on
the main plant. This valve on the trim section line that was installed -- I
don't think it shows on this diagram; but it was in the AMS and it was to
isolate the trim section from the primary Iine. And outside of the -- this
here -- lubrfcation is indicated up here. This actually came off the after
circulating water. It isn't part of the trim system, but it is shown on this
diagram; of courss, this hers was immaterial. This is just drains off a girder,
These here were drains which showad cavity draine in the tanks, topsida, went
from ths top of the tank to the bottom of the tank; these were tested.

Q. Were any of the valves inatalled by your people during this work later
rajected as a result of ultrascnic teste?

A. YNoma that I know of, no. 1 know they weres all finally sold, but I
couldn't say that they were rejected. They have records on this.

Questions by & member, CAFT Nash:

Q. Who prepared this chart for you?
A. I did, I think, for the most part. 1 had another man with ma, the
leadingman.

Q. And who marked the colors on 1c?
A, 1'm not sure which laadingmsn it was, sir; it was probably Mr. Merrill,

Q. Did you do any of this yourself?
A. Oh, yes, we worked togather on it.

Q. Which part did you do?
A. Well I couldn't gay. I mesn we did it on separate slips, take a test,
and went on through it, I checked it all finally.

N Q. I'm not sure you understand me. Who preparad the color markings on
erel

A. You msan the code in itself, or who put the lines on it?

Q. Yes.

A. WVell the man, as I say, I'm not sure which leadingman. We wers working
on all thease diagrams and we were vorking together and I'm not sure which man
did it actually on the trim and drain.

Questions by the president, VADM Austin:

Q. When was this preparaed?
A. This was prepared aftsr the THRESHER went down. This was done 9o we
would have a record to show what was done.

Q. 4And you don't remember what part you played in the preparation of this?
4. Oh, yes, I was in charge of the whole thing, but, as I say, we had
approximately ten diagrams that we wers marking up at one time.
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Q. What is your color code om thare?
A. Well this yellow demotea naw work.

Q. Is it expleined anyplsca?
A, I don't think so, No, I don't balieve we put it om this,

Q. Wsll will you giva us the explamation of tha cods then?

A. Wall the red is testing has been tested. The greem is a tast slip;
this aunbar is on the test slip alse., Yellow would demots nev vork, which
is in hers. Whare thers was amy werk dons on it, it was marked in yellow.

Q. Durimg the ovarhaul of THRESHER did you keap & prograss shest similar
to this so that it would facilitate undarstandimg the jobs that ware in pro-
grass?

A, Well the omly thimg we ever had was these log books. These arenm't
conplate. Thess are just things that we put in there to remind the other shift,

Q. You didn't put {t om a blueprimt?

A. No, no, sir} absaolutely not. We never keep a chart like this. This
vas done just specislly for this,
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(b) {6} relieved (b} (6) as reporter at %his pecint.
{Mr. Collins resumed his seat ac this point)

Q. During the complete work performed on the entire trim and drain system,
can you tell us what rejections--vhat valves rejected by ultra-sonic tests were
replaced?

A. Valves, sir?

Q. Joints, I mean joints,
A. Well, this {s marked on the print. That is the only way I can tall; 1t
is marked.

Q. Do you have any summarization of ic?
A. We have marked a plan, the same, exactly the same as 303.

Q. Turning now to the high pressure air system in the THRESHER and the work
done on that, would you describe, very briefly che wcrk done on the service air?

A. The service air, we had originally APEX valves when they came in and we
had a job to change these valves and install Walworth's,

Q. With regard to the high pressure air sys-em, deserite firsc the work done
with reference to the new high pressure manifelds?

A. Well, these manifolds w2re installed; they rep aced a series of wvalves
with a manifold. This work was aone in the ship, in the mockup, in other words
it was completed and brought down to the toat in a package and put in and then
ic was flushed and tested on the boat,

Q. Do you have a plan which would {llustra*e the work done?
A, Yes.

Q. Produce it.
A. Yes, sir. (Takes out chart)

Charr SSN 593-513-1862812 Alr N. High Pressure Air 9y2rem Main Ballast Tank Blow
Systems was then coffered in evidence by counsel for che courc.

There being no objection by the court oz counser for =he party RADM Palmer, the
cited exhibit was received in evidence and marked as Exhibvit #131,

(Exhibit 131 was then attached to the biackboard and :he witness stood at the
exhibic)

Q. First describe for the record the color coding on the chart?

A. This is red for the test and yellow marks 12 new work. That is the
same as the other. Also, it is really not noticeable here tiz the yellow number
of the test slip is also marked. Other work dene on the high pressure air was
the relocation of the flasks in the ballasrt tank due zc this new PUFFS system
we put in. One was moved from one rank across the other side and another flask
was moved down from lower to an upper level and this was fiushed here the same
way. The only other work was on the Celluluke ccnversion, where all the valves
ware removed and renewed - the packing and end seals on them - and cemoved the
Butyl "0" rings.

CAPFT HUSHING: That was on the hydravlic system, was it?



WITHNESS: That was on the HP system zoo because the alr compresscre were converted
alao. The air compressors were separated to allow for working; they were too
close. These were relocated.

Q. Does that chart show the work done on the Marotta valves?
A “D. it wuldn't.

EXAMINATION BY THE CCURT
Questions by a court member, Captain Hushing:

Q. On new work, do you do alterations to the plant?
A. Any time that anything was cut out or renewed it was designated in yellow,

Q. But you have not designated in yellow the gaskets and "0" rings and soc on
which were changed?

A. No. These were=-<because it was entire, in other words avery valve came
out, There was no exception,

Q. So that within the entire system there were a number of items broken
into and new "O" rings, gaskets, etc. inserted?
A. Yes, sir, 1In other words every mechanical joint was renewed.

Questions by the president:

Q. Mr, Collins, how do we know that the alr banks were properly functioning
after you had moved flasks from one side to the other?

A. Well, we flushed and tested, as I said and the systems were put back
togethar and had a drop test-=-Z4=nour drop test~ on aLl tne Lines. and then it
was turned over to the crew., From then on we assisted them in any troubles we
had, which were on the Marotca valves, mostly.

Q. When was this diagram prepared?
A. At the same time as the other one, sir.

Q. After the casualty?
A. After the casualty, yves sir.

Q. And who prepared this?
As This was done at the same time with the leadingman and myself. I could
get the leadingman's nama; he would lnow. There was three or four there handy.

I don't specifically know which ones they were but as I say, I checked them all
myself,

Questions by a court member, Captain Osborn:

Q. What is your perscnal opinion of those bi1) reducers?
A+ My personal opinion, siz?

Q. Your personal opinion,
A. 1 don't think they were too good-I1 think they were really too ticklish

for me. In other words they could very well be harmed casily. The clearances
were very emall,

Q. Would you like to have one operating for you if your life depended upon
it?
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A. Well, if these did blow--the trouble they were having was the relief
would not reseat. They were still opprable even though they were blowing. They
would operate.

Q. The main trouble, I understand, with them is that they exhibited a leak
into the ship rather than an inability to pass air?
A. That's right.

Questions by a court member, RADM Daspit:

Q. Mr. Collins, do you know of any other type reducer valve or other valve
which 18 leas ausceptible to leaking through dirt in the system, than is employad
on this ship?

A. HNot at that pressure, I do not. I know of Grove raéucara but thav wers
oniv a b{l) limit, I think--1 am not sure.

Question by court president:

Q. Mr. Collins, how long have you been associated with high preseure air
system reducing valves?
A. I am sorry, eir, I don't quite understand--you mean that 1 supervised?

Q. Well, that you knew anything about them ac all?
A. Well, 25 years, sir,

Q. Have you ever seen a high pressire reducer vaive that did not act in a
ticklish manner?
A. No, sir,

{(The witness then resumed his seat in the courtroom)
REDIRECT EXAMINATION
Questions by counsel for the court:

Q. The difficulty was with the Marotta valves and not the plping, is that
correct?
A. That is so.

Q. But the work on the piping affected the cleanliness of the system?
A. Yes,

Q. Would you deacribe procedures employed in the work on the high pressure air
system and the imstructions your men had with regard teo cleanliness?

A. %Yes, sivr. Any pipe in any system is fabricated in the shop, it will be
cleaned in the shop by flushing or soaking, whichever they can do--I mean avery-
thing is available, The ends are capped with Bteel caps--metal caps--and taped
and brought to the ship and the piping is installed; then it is completely
flushed for ona hour with pot water. And this is bought by Code 303.

Q. Do your men have any instructions with regard to the establishment of
an area of cleanliness around the work which they do in place on the ship?

A+ They are inatructed not to work in a dirty area but there is no re-
quirement to have a clean area similar to what they use in nuclear power, no.
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Q. Turning now to the work involved, piping work 1nvo1vid, in the air systems,
would you explain the extent of the work fmvolved in the relecation of the air
flasks?

A. Yes, mumbar 2 and 3 air banks was -- well, I say it was cut up pratty
badly; in other werds there was a lot of replacement of pips -~ mew pipe, This wae
completely flushad, ratested hydrostatically and drop tested.

Q. Do you have plans which will illustrate the amcunt of work dona?
A. This is the same plan, sir.

Q. You are referring to Exhibit 1317
A. Yes, sir. ;

Q. In the removal of the check valves in the main ballast blow line, you
described, the work was accomplished to take the "0" ringe out due te tha Cellulube
conversion?

A. Yes, sir.

Q. What did you find when you vemsved these 0" rings?

A, Well, when we removed the "0" rings in the valves we noticed the springs
which cloas~--hold these checks closed--was sticking out of the ends of a lot of
these valves and thess were sent back to the factery to be reworked.

Q. When they were reinstalled, do you kmow of any malfunctions which occured
thereafter?

A, Fone vhatsosver.

Q. Do you have a plan to shew the work raquired on the system as a ruult of
the ralocation of the high pressure air compressors?
A. Yes, sir.

Q. Will you produce that?
A. That is the same plan.

Q. Have yo'u indicated that work?
A, That would be in the pame ares as the maaifold.

Q. Again, that is Exhibit 1317
A, Yes, oir.

Q. Will you explain to the court the procedures employed for the tests and
acceptance of work in the high pressure air system?

A, On the high pressura air system, all work was tested and inspected by
Code 303, and the ship.

Q. Do records exist of those?
A, Code 303 has them, sir. We have some, i don't know how complete they are.

Q. With regard to the work dome on the auxiiiary sea water system, to tie it

together, was that work also monitored by the Quality Assurance Division so that
they would have test results?

A, Only in instances vhere the lines were cut. As I say on this trim and
drain line, they would inspect any line, any new work.

RE-EXAMIRATION BY THE COURT

Questions by a court member, Captain Mash:
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Q. Do you recall any instances in which the ASW system aft was cut?
A. Only for these valves which we replaced, and one Inatance-~I believe it's
on b(3} 10 US( pump«=for the lining up of the pump to -he pipe to the new mountsa.

Q. Would that be sufficient cutting to necessitate a test?
A. Yes, sir,

Questions by a court member, Captain Hushing:

Q. In connection wvith the inspection and test of sea water systems on
Job Order 15-930-15162 there was a test to be performed on the ASW syatem aft,
is this correct?

A, This is so.

Q. Was this test to be the responsibility of Shop 56, or the ship's force-
or the crew, if it was not one of those two?

A. We have the reasponsibilicy of putting the test on and presenting it to
the ship's force,

Q. What does that responsaibility consiet of?
A. To be sure that the system i5 complete and is holding pressure.

Q. Can you degscribe your preparation for such a test and the manner in which
you would assign personnel that were given a job on a similar ship to do?

A. Certainly, I would have a leadingman, He would assign the man and he
would give him instructions which are on rhis particular JO, the complete Line up
of the test, and he would do this, and this one hers, in conjunctior. with the crew,
The crew did have to be with us on the lLine up.

Q. The crew assisted in the line vp?
A. Yes, airx.

Q. And then what happened?
A. Then we would test snd repair any lesks rhat we found.

Q. How many men of Shop 56 would be involved in this kind of a test?
A. In that area, probably one on every shift that they were working.

Q. One on each shift, and what would he do?
A. He would put the pressure up and go around and check for leaks,

Q. He would make the installation of the test pump?
A. Yes 3 air,

Q. He would then put the pressure on the test system?
A, Yes, esir.

Q. He would then go arwind and check for leaks?
A. Yes, sir, right.

Q. How would he check for leaks?
A. Visually.

Q. Visually?
A. Yes, sir,



Q. If the system had insulation covering the jointe snd the fictings, how
would he check for leaks?
A, He couldn't very well, sir,

Qs He could not very well?
A, No,

0. How long would he leave the test on under these circumetances vhere part
of the system is covered by laggipg?
A. The requirement was cne hour.

Q. One hour?
A, B(310USC130 ailowable drop.

Q. b(3}110USC130 allowable drop?
A, Yes, s8ir,

Q. Turning to the air system, did you eee the =ir system at any time when it
waa first broken down to make the conversion from the cellulube to tne pecroieum
hase oil?

A. 1 imagine I did.

Q. Well, did you?
A. 1 must have but I couldn't state any instance of any time. I certainly
must have,

Q. Did you look at it?
A. In what vegard, sir?

Q. Was it dirty, for example, when it was opened up?
A. No, sir, I didn't find any evidence of dirc.

Q. It was not dirty when opened up?
A. Not visually, nothing you could see,

Q. How sbout the conditiona of the seals, the C-rings and gaskets-~did you
look at them?
A. Yes, they were in good condition.

Q. They were in good condition?
A. Yes, sir.

Q. What did you or your men do toward keeping that system there when it was
broken spart in some places? k
A. Theee systems have to be capped again with a metal cap and taped.

Q. Were they capped?
A. Yes, sir.

Q. Did you inspect them to see that they were?
A. Yes, sir, That was one of the things we did continually.

After the system waa put back together, and was operative, 1 underatand

Q-
that the filters had to be changed from time to time,
A. The only thing I do know, it wasn't the filters that I know of personally.
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The only thing I know of in these Marotta valves, zhey install & cone-shape strainer
and we did take one of them out one time. It appesred to have evidence of, well,
1 say paint chips-that was whar it looked like.

Q. well, did you find any evidence of dirv in vhe high pressure air system?
A, Only that instance.

Q. Only in that instance?
A, Right .

Q. How about the hydraulic system?
A. Yes. sir.

. Did you find it dirty vher it was broken down for the changeover from
cellulube to petroleum base vil?
A. Not to my knowledge, no.

Q. How about the condition cf tne seale and gaskecs in that system?
A. Well, there was nothing I know of--I knew of zo cozplaints.

Q. Did you see them?
A, I can't say I did on rhau system. Mr, West was the coordinaror on that,

Q. Did you have any reporis of dic” or foreigr particles in the hydraulic
cystem when it was put back rogerher agaln?
A. None, no, sir.

Q. Did you check that at a-_ o: dld you Just ot rive a repoet?
A. We did not have a report. so we wouldn't c¢herk ir. [ mean it would be
flashed on new work only on that.

Q. Was there anything un:sual in the flushing rerart?--Did anybedy Tepott
anything unusual to you?
A. No, sir.

Q. So that to the best of your knowledge tnen, rhe hydzavuiic system wis
clean after you went into it and was -lean afrer i~ was done?
A. Yes, sir.

Q. The air system was clean wher vou wenxt in®o it and L= was clean when you
were done?
A, Yes, sir.

Questions by a court member, Captain Osporn:

Q. Mr. Collins, we have evidence that cne of the after group blows did not
work on one of the fast cruises, Dc you know anything about that?

A. Yes. This was reported, tha® cthe indicaticr was nat right. This valve
is the same. We just removed it and sert it %o 3. where 1r was worked on,

Q. By "indication" you mean rhe tank was blowing hut the electrical in-
dication was not correct?

A, Thet is right; that 13 wha® I .nderstood, buc the only thing we would
have to do with that 1s discornect tne vaive from the pipinz and ship it to the
inside machine shop to work on the vaive., We do nov work on the valves,



Q. Have you ever had any improper indication with hull regulators on this ship?
A. No.

Questiona by court ﬁreaident:

Q. Mr. Collins, you wera the quarterman from Shop 567
A. Yes, air,.

Q. You supervised all tha leadingmen that had to do with all of the piping
systems during the PSA of the THRESHER?
A. Yes, sir,

Q. A number of times you have anawered queations to the affect that that's
what you underatood, and some of those questions pertainsd to rather important
matters concerning thase piping systems. Did you just assume that all leadingmen
would take care of everything or did you actually supervise thess leadingmen?

A. 1 supervised the work of these leadingmen, yes,

Q. Why is your memory sc hazy about these more important items?
A. I don't know what you're referring to.

Q. Well, I am referring to the question just asked by a member of the court
for example,
A, What is that?

Q. This was in regard to disconnecting a valve from the piping,

A. That does not fall under my shop. The only thing we have to do is take
it out and then sent it to the machine shop., We do not work on the walves,

Q. But when you work on a piping system, aren't you interested in the whole
system?

A, Yas, sir, definitely.
Questions by a court member, Captain Osborn:

Q. I have one other queation, Mr. €ollins. It has to do with a continuation
of the question on the ASW system primarily, of which this is an example., Was it
your opinjon that your responaibility was to furnish services for putting pressure
on the system and the total responsibility for acceptance of tha test rested with
the ship's force?

A. Yes, sir. The ship's force is responsible for accepting the test the way
the job order was written up,

Questions by court president:

Q. Who was responsible for performing the teest?
A, PFifty-six,

Q. Then the responsibility was Shop 56's for performing a satlafactory test?
A, That is right, sir.

Q. It was only the ship's responsibility to check you to see that you did that?
A, To accept it, yes, sir.




Neither the counsel for the court, the court, nor counssl for the party RATM
Palmer, dssired to further examine this witnese,

Tha president informed the witness that he was privileged to make any further
statement covering anything relating to tha subject matter of record in connaction
therewith, wiich had not been fully brought out by the previous questioning.

The witness stated that he had nothing further to add,
The witness indicated that his testimony was unclassified.

The witness was duly warned concerning his cepfimony and withdrev from the court . 7
room.

The court then recessed at 1036 hours, Thuradsy 2 May 1963,
The court openad at 1048 hours, Thursday, 2 May 1963,

All parsons connected with the inquiry who were prasent when the court tecessed
wera again present in coutt.

No person not otherwise connected with the inquiry was present,

Mr. Willis Merrill, s civilisn, was recalled as a witness for the court, was re=
minded that the oath he had previously taken was still binding, and advised that
at the conclusion of his testimony he would be asked to assign the highest clasr
sification he thought spplicable thersto, .

DIRECT EXAMINATION
Quastions by counsel for the court;

Q. You are Mr. Willis D, Merrill employed at the Fortamouth Raval Shipyazd
as a leadingman pipefitter in Shop 56, 1s that correct?
A. Yes, air,

Q. And you wers so employed during THEESHER'a post shakedown availsbility?
A. Yes, sir, :

Q. We would like now to have you describe the work done on THRESHER®e trim
and drain system duping the period of her post shakedown availability. Will you
first describe for us ths removal of the valves and piping in the trim and drain
system?

A. We vemoved various ses and backup valves on the trim and drain system
and shipped them te Shop 31 for overhaul and repair, replaced them on their raturm
and then the system was teésted. I was involved in the removal and replacement of
soma of these valves.

Q. Was the majority of the reinstallacion of the valves done on your shift?
A. I wouldn't vant to make that statement, no.

Q. Was & significent portion of it done during your shifr?
A. I would say yes.

Q. What shift was thac?
A, The second shift,
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Q. Did you have any difficulty in the removal and reinatallation of any
particular valvae?

A. These hull valves going out into ctanks, the tail pipes had te be cut,
invelving quite a little hard work.

Q. Do you remember one valve, TD-255 in the engine room where there waas
some difficulty due to its tightness end inaccessibility?

A, Yes, sir, We had a leaking O-ring on one of the flanges of this vaive,
It took nearly a full shift to correct the deficiency.

Q. What was the difficulty involved in working on 1it?

A. 1t was partially behind a frame~=-1 think Frame B88--and the piping was
very tight and the velve partially inaccessibls, 1In fact, the piping was so
tight that we had to force the pipe apart and remove the entire valve to get
clearance to put our O-ring back in,

Q. Did you have any part in the test of the ctrim and drain system?
A. I beliave I lined up one of the lines once for a test. I «did not fully
pressurize the system,

Q. No taest was performed during your shift, fs that right?
Ac NO. sir.

Q. We turn now to a discussion of the air system in THRESHER. Will you
describe, insofar as you can, the installation and pipe hookup of the air mani-
fold 4dn che air regenerating room in the high pressure air system?

A, This boat had a new 2ir manifold installed that included the entfire afr
services from b{1] down to the 20 pound air system. We had quite a few problems
getting it fit in cthere, and the entire installation was brand new, including, I
believe, new type valves, Marctca valves.

Q. Was it a prefabricated manifold?
A. 1t was prafabricated, sir.

Q. Describe the piping work done for the air compressora?

A. The air compressors were relocated and new lines were nacessary through-
out--both salt water and air~-the air compressors, I believe, had contained cell-
ulube and had to be taken out and cleaned of that, and regular hydraulic oil put
in or lubricating oil.

Q. Did you work aiso on the removal and reinstallation of the reducer valves
in the high pressure air system, the Marotta valves?

A. For pulling them out for repair, yes, sir, The original removal T was
not in on.

Q. In pulling them out for repair, was that a one time operation or ware
there continuing-~

A. That was g continuous operation, nearly.

Q. what work did you do on the ballast blow valve?

A, We hed to remove the Marotta valves at the ballast control panel twice
for mal-funccion, and the check valves and hull valves were removed from the boat
for overhaul, thac is at the tank side~<hull,

Q. Very briefly, what work did you do on the service air system?
Unclassified
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A or what, sir?

Q. Did you change the APEX valves in the sgystem?
A, Most of that was done ty me, I believe.

Q. That was the b(1) air?
A. That is the b{1) alr system. Tney had all Apex valves in it and
they were all changed to Walworth type valves,

Q. What instructions did your men have with respect to the cleanliness of
the work in dealing with the high pressure air system?
A. On the high pressure air system, all the piping was Grade A clean.

Q. How would you deacribe Grade A clean to your men?

A. If it is Grade A cleaned, it goes to the clean voom, and is taken care
of over there and when ready, is sealed and sent back. My men are not involved
except in removing the pipe and to be rure each plece does make the trip. 1In
order to do this I have to make out 8 shipping tag, so~called Porm 955, to go
with it,

Q. In removing the pipe, what instrucrions do the men have %o preserve
cleanliness in the syatem?

A, The ends are taped over, sgheet metal-capped, normally, and the pipe is
left that way until reinstallation, wher it is removed by the mechanic putting
the pipe back.

EXAMINATION BEY THE COURT
Questions by a court member, Caprain Hushing:

Q. Relative to the procedure for purring a cap on the end of pipe, taping
them over, etcetera, did you obtserve any instance during the PSA when this was
not done?

A. Occasionally we would fird a pipe opened as we were farricaring. Once
we gtarted to clean, we had all our piping fabricated at the time and then it
vas sealed with caps and it was kept sealad., I was ir there hours every day.

Q. Did you have many inetances where the cepe were torn off through abrasiom
or people bumping into them?

A. No, sir. Yhen we sealed witn caps we had prezty good iuck with them,
When we are working on the system we cften use just the green tape and that will
get torn off, burned off, or pulled off or juat lefr laying, But when we had
finished our fabricating, metal caps ware taken down aad put on as the pipe
c me out and it was kept sealed and it did remsin thit way.

Q. When you first went into the air system, did you find it clean or dirty
by comparison with the previous ones you pus in?

A, I did not tear out, down ir tha air regenerating room. However, little
parts of the system here and there rLhat i did go in seemed to be clean,

Q. How about the condition of the zeats and O-rings and gashets when you
went into ic?

A, They wvere average, Every so often you. would find one chat was fairly
well jammed up and out of shape., We di¢ rot try Co .se a~y over.

Q. How about swelling or breakirg up of O-rings and gaskets? Did you find
any of thac? Unclassified



Unclassified

Unclassified

A. There were some that were chewed up on the edge, an occasioral one that
was broken or cut, Most of them were flat end starting to get stiff.

Q. Once you had the syatem put back togethzr again and were trying to clean
it and get it into operation, did you find ic difficult to get it clean?
A. No, sir, not as a system, as far as the piping was concerned.

Q. ©Did you have any reports of dirt in the system?
A. Yes, we did.

Q. Would you describe those reports?

A. I can only describe mecond hand., I believe Mr, West went over to 31 to
observe some dirt they claim they took out of one of the Marorta valves. It
proved to be brass. The Marotta valve was one of the high pressure type and we
had ro brass in that system. The dirt was definitely not ours. It must have been
lodged in the valve.

Q. Scrap~filings, or any indication of the kind cf brasa it was?
As. 1 can't answer that, sir; I don't know.

Q. But it was brass?
A. It was brass=--determined that it was brass, I understand.

Q. Do you know whether thia triggtred a look-see at the other vaives to
see wherher the same condition existed in them?

A. In the course of our starting to ovperate the marlfold, or the ship starting
to vperate the manifold, all of the high pressure valves down to the hundred pound
one, I belisve, were taken out and sent over to 31 several times.

Q. Did they find any dirt when they were sent over, do you know?
A. There was only one or two reports of any dirc. One valve, we found that
the straiwer was missing on.

Q. Did you observe personally, any dirc or did anyone tell you of any dirt in
the system other than this report by West that you gave us?
A. Mo, sir.

Q. How about the hydraullc system when you put it back together. Did you have
any reports of dirt thera?

A. Idddn't, sir, although a lot of the hydraulic system was fouled up where
wa took out old pipe. During our flushing operation, on valve removal, the pipes
were fairly dirty. I did a lot of the repair and alteration on che hydraulic
system although I didn't have lead on the job.

Q. When you say the pipes were dirty, what du you mean, that there was crust
on the pipe walls?

A. 1 wouldn't say crust, no; 1'd say o filament, a lining of--well blackness,

Q. On the walls?

A. Yes. You could take your finger and rur it in a lot of these pipes and
bring it out quite black., It was soft; it was pily. There was no apparent sedi-
ment or anything of that sort in it.

Q. Did the flush get all this out, do you know?
A. Apparently, it did. There were some three flushes, I believe, and then
an air-dry on top of that and it seemed to get it all,
Unclassified
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4. Do you know of any chemical or spectographic analysis on the flushing
water?~-Here there any checks made?

A. There were checks made on the 220 cellulube £lush and I am quite sure
there were checks made on the water too--yes, 1 know Chere was,

Q. Did you get a report of what was found?

A. On the last sample when we put the hydraulic £luid that was to be used,
into the eystem on final flush, that was sen®: to a chemist, and I don't recall
quite what the figures were, but each area had to be ¢cleared by the chemist before
we buttoned it up permanently, Otherwise we started in on a new Eiush on that
area,

Q. Is that the chemist from the Shipyard Materials Testing Lab?
A. Yes, sir. They were carried right down here o Building 20.

Q. And was the Materials Laboratory--would the Materials Lab have information
on the analysis of the various flushes?

A. 1 presume they would. We got written reports back on them. This was kept
as a separate system. Mr. West was .iaison at that time.

Questions by a court member, Captain Osborn:

n Nr Morrill 1in rha naet ranm woars the afr svarame huwdranlis averams
and ASW svetems have Increased in complexitv. perhaos ten ko twentv-fold. Have
you had to study very much to keep up with this Increase in rechnological increase?
A. Yes, 1 have, quite a bit.

Q. How about multiplicity of instruccions that you have~-are they hard to
keep up with?

A. They are very hard to keep up with. In tac%, we have {n our shop a set
of these amall binders, and every so often I know the instructions are changed
in those and when we catch=-~I hadr't worked hydraullics for several years when this
boat came in and I had te go to the ship and finally dug up one of these books and
chased around two doys to be sure I had the latest revisions on everything and
then read it and I took three men wlth me to read thls book.

Q. How about the insurance that you got the latest dope on a particular
item? 1Is there any requirement for your checkoff on these instructions oc memo-
randum in any way, initial chem, or this type of thing?

A, No, sir,

Q. 1 am interested in two things, one as you looked at this personally, from
your troubles in keeping up on the information; how did it look below you with
raspect to a large number of people you supervised--how currenr they were; and
how did it look upward with respect to the people that were supervieing you?
What's your opinion as to that?

A. My supervimor wanted to know if I knew all the procedures, and I told him
no, I would go and get them, which Y did do. I took two or three of my top
mechanics after I went through this information and briefed them with the book
in my hand. These men were my--what you might call lead-off men. Any flushing
or ctesting that was done, at least one of them would be there.

Q. There is no fommal procedure with respect to checkout on latest in-
atructions, either above or from below?
A. I would say no to that.

Unclassified
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Questions by & court member, RADM DASPIT:

Q. Mr. Merrill, there sesems to be two procedures for keeping che high pressure
air system clean; that is, vhen you are tearing it down you marely tape up the
ends of the pipe. After your new pipe is fabricated, them you go to another
standard by putting a cap on, and that the tape that you use in the first phase
ie sometimes broken or burned or something else; this would parmit dirt to enter
into the system, JIs there any reason why caps could not be used right at the
scart?

A. Perhaps I was a little off on that, sir. If the pipe is staying in the
boat, it is metal capped. These loose pleces that we are working with, we are
not especially so careful of because we realize that it has got to be sent to the
clean room and it has got to be clean. I1f we protect our threads, we are in on
our end of it. The clean room, any dirt it will pick up will flueh right out,

The clean room will flush it out becuase they are checked by Code 303 over there
as well as themselves, and the boat itself is sealed off with metal caps and taped.

Q. I am very glad you cleared that up because it didn't make any sense to me.
A. No, when 1 apoke of green tape that is loose pieces we might take off and
put on maybe six times a day to go on to get another piece fitted and sco forth.
We don't try to metal-cap that because we do kmow it is dirty to start with,

Questions by the court president:

Q. Mr. Merrill, you spoke of having difficulty with Valve TD-255 in getting
it out. Did you have any difficulties gecting it back together?
A, No, sir.,

Q. And in forcing pipes apart to get your mev O-rings im, you didn't do any
damage to the best of your knowledge?

A. I know we didn't, sir, becsuse ancther man was needed and I was riding the
job out, helping.

Q. It is difficult to insure continuity of effort and performance when you
have three shifts, is it not, Mr. Merrill?
A. Yes, sir, it is,

Q. 1In arder to try to pass on information from one shift to the other, you
have these rough log books, do you not?
A. Yes, sir,

Q. You are responsible, as a leadingman, for the work on your particular
shift, and in your shop thare is a quarterman over you who has. general super-
vision of all the leadingmen of all the shifcs, is that correct?

A, Yes, sir.

Q. 1Is it this quarterman who provides a sort of continuity for all your
teadingmen on a given pipe system?
A. Yes, sir.

Q. How often did you see this quarterman down on the THRESHER during the
THRESHER's overhaul?

A. On the aftermoon shift, very seldom. When I was on the day shift he was
on the boat quite a little.

Q. Because, naturally, he can't work all around the clock.
A. That's right.
Unclassified
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Q. And he vould be mainly on the ship during the day shiftl r:
A. That's correct, sir,

Q. But vhile you were a leadingman on the day shift, you did see your
quarterman quite frequently on the ship?
A, Yes, sir,

Q. And vhen any of your leadingmen had problems of a more than minor nature,
was it customary for the quarterman to come down and assist in solving those
problems?

A. If I have one that I don't want to make a decision on, I never hesitate
to get him,

Q. Mr. Merrill, you were avare that a number of joints were being tested
ultrasonically during the PSA of THRESHER, were you not?
A, Yes, air.

Q. Were you avare of the rate of failure to pass these tests of the previously
installed joints?

A, No, sir, I wouldn't be, The day shift would be much more familiar than 1
with that. I'd get a report of this one or that one bad parhaps but an overall
picture not at all.

Q. 1In other wrds the reports of failures which you got, did net give you
a feel as to vhether there was a high percentage of failures or a low percentage?
A. No, sir, it didn't.

Neither the court, counsel for the court nor counsel for RADM Palmer, party, desired
to further exenine this witness,

The president Informed the witness that he wan privileged to make any further
statement covering anything ralating to the subject matter of record in connection
therewith, which had not been fully brought out by the previcus questioning,

The witness stated as follows:

WITNESS: 1I don't think of anything to say except these Marotts valves could stand
some more improvement.

The witnass was duly warnad concerning his testimony and withdrew from the court-

rm_h \
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(b} (8) was relieved as reporter by {b] {B) at this point.

Raymond BR. Flourde was called as & witness for tha court, wes informad of
the subject matter of the inquiry, advised of hie rights against sslf-incrimination,
was duly sworn, and examined as follows:

COUNSEL FOR THR COURYT: Mr. Plourde, this is & closed session of the court. Classified
information can be given here. At the end of your testimony I shall ask you what
clagsification you would sccord to it, taken as & whole.

DIRECT EXAMIRATION
Questions by counsel for the court:

Q. Please state your names, address and &reunt occupation.
A, Raymond B. Plourde, }HE) At the present
time I'm in Planning and Estimating.

Q. Are you employed at the Portsmouth Raval Shipyard?

A, Yes, sir.

Q. Were you the leading man pipefitter on the day shift for the U.S.8.
THRESHER during her post shakedown availability until the 3rd of March of this year?
A. Yes, sir.

Q. Briefly describe your background and experience in that sort of work.
A. I was working mostly on piping in the tanks.

Q. I was referring to the experience that you've had in pipefitting work,
starting at the beginning.

A. Wall, 1've been here twelve years, and 1've been s pipefitter and a
leadingman for the last two vears,

Q. Did you do any pipefitting work before you came to Portsmouth? ‘
A. Yes, sir, I did.

Q. Tell us about your experience in that trade.
A, 1 started my trada back fn 1928, and I did plumbing on the outside and
steam fitting in the shop, I've done that just about all my life, air.

Q. With regard to the work done on the trim and drain aystem of THRESHER
during her post shakedown availability, will you tell us about the replacement
of some of the silver brazed joints rajected by ultrasonic testing?

A. Yea, sir, I done about five of these rejected joints from ultrasonic
on the trim and drain system. They were all ultrasonic tested after I completed
the work.

Q. ©On the five joints which you replaced, do you know whether they had been
installed at some time previcus to the post shakedown availability; were they part
of the original construction?

A. Yeas, sir, they were, sir,

Unclassified
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Q. Can you tell us which of the joints in THRESHER were ultrasenically
tested?
A. Which ones, sir?

Q. Were they the joints which were lagged?
A, No, they were not iagged. Most of my joints were in the bilges, with no

lagging.

Q. With reference to the old joints, it was only those acceasible and unlagged?
As far as I know, air.

. And as far as those are concerned, your knowledge extends to five?
That's right, sir.

Yes, sir, I installed that.
+ Will you describe that?

I cut out a plece of the old piping and installed two new flanges, which
were ultrasonically tested and inspected before the job was completed.

A
Q
A
Q. DPid you do any work on the inatallation of the flow meter?
A
Q
A

Q. Did they pass the ultrasonic test the first time they were installed?
A. Yes, sir, they did.

In the forward trim tank piping system, from the forward trim valve to
the tnnk will you tell us what work was performed there?
A. I removed all the old silver soldered joints frow rha valvas of the hull,
and installed welded piping in place, except for cne, a 3/8 flange, and that was
ultrasonically tested before Lt even went into the bost. Then in turn I tested

thar pipe from the outside of the trim tank to the hull valve on 2n Item 1 pressure,
b{1}

.

Wag that a three inch flange, or 3/8 flange?
3/8 flange.

Did your men also test the floodline to the garbage disposal?
One section, about three feet, sir,

Will you describe that?

It wag from the check valve, disconnact end check it from the system,
heclula they couldn't blank it off at the gun, and they tested just about chree
feet long with a blank on one end.

LG Ll

Q. PFrom the stop valve to the union itself?
A. Yes.

Q. Did it pass the hydrostatic test?

A. It did, sir.

Q. ias that also = bif) test?

A

Yes, airp, it was.

Unclassified

931



Unclassified

Q. Prom your observation of the old joints, made before the post shakedown
availability, which were ultrasonically tested, did you get any indication of the
rate of failure to pass the ultrasonic tests?

A. No, from the Inspectors’' Code they gave it to us as rejected joints, and
we had to replace them; that was the only information we usually had that there
wera rejected joines.

Did you do any work on the auxiliary sea water system afc?
No, sir, I didn't.

Any work on tha auxiliary sea water system at all?
No, I didn't get in at all on that.

0 >O

EXAMINATIOR BY THE COURT
Questions by & membar, CAPT Nash:

Q. Did you examine those joints which it was necessary for you to improva?
A, Yas, sir, I did.

Q. On the basis of these ohservations, what did you find in the way of guality
in the old joints? ~

A, On the old joints -- well, as I said, I got this on the design from 303,
which is ths Inspectors. They give us the instructions to remove these fittings
and I have no way of knowing just what condition they were in, sir, but aos far as
loocking at them, they looked fairly decont, but you cannot tell,

Q. I refer to those which you removed. Were you able to tell anything by
looking at them?
A, No, I could not, sir.

Neither counsel for tha court, the court, nor the counsel for RADM Palmer, &
- party, wished to examinas this witness further.

The president of tha court informed the witness that he was privilaged to
make any further statemsnt covering anything ralating to the subjact matter of the
inquiry that he thought should be a matter of record in connection therewith, which
had not besn fully brought out by the previous questioning.

The witnass said that ha had nothing further to state,

The witness was cautioned concerning his testimony and withdrew from the
courtroom.

Thomas R. West, & former witness, was recalled as a witness for the court, was
informad that the oath praviously taken by him was still binding, and examined as
follows: A

DIRECT EXAMIRATION

Questions by counssl for the court:
Unclassified
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« Mr., West, you are & leadingman pipefitter in Bhop 56 at the Portsmouth
Raval Shipyard?
A, This ie correct, sir.

Q. When you were here last to testify, you undertook to obtain a copy of
Porm 771, relating to test of the auxiliary sea water system of THRESHER; do you
have that with you?

A. Yes, sgir.

Q. Would you produce it?
(The witness produced a Form 771.)

Porm 771 submicted by the witness was offered to the court in evidance, and
there being no objection it was received as Exhibit 132,

Counsel for the party waived the reading of the exhibit,

Q. BReferring to Exhibit (1l32) Mr. West, will you describe, if you know, who
made out the form?

A. I made out the form, sir.

Q. And the date that appears iv 3-7-63; is that aleo yours?
A. That 1 correct.

Q. What i3 this inapection regquest intended to cover?
A. This inspection request was intended to cover the entire ASW aft, sir.

Q. Do you have any information as to the signature appearing on the bottom,
"R, Podwell';de you have any information as to who signed it and when?

A, I am still not firm on the date that this was signed, sir. Through back
checking -- I have checked with Fiscal to find out when Mr. DiPietrantonio lest
worked aboard the 93 boat, and I found this to be 3-15, was the last time he
wotked abosrd the 93. I also went out to see the Chlef Quartarman of the Pipe
Shop, Mr. Ferry, who was out on sick leave, in hopes to be able to posaibly come
up with something firm from him, because at thia time Mr. Coilins was out on
sick leave, from the 14th on until, I believe it was the 22nd. At that time he
went on afterncong, and Mr. Perry had sat in on the conferences, daily conferences,
with me at that time. FProm him I could not pick up a positive date. I did not
try to influence him cne way or the other. I was esking him 1f he could recall
anything that might have gone on at this time. I had no positive date. He
thought he remembered selling the salt water system, but it was not firm, and
this was not satiasfactory to me. I had no intention of entering this as evidence,
because it is not firm. This does not substantiate a date; this doesn't give
us a firm date,

Q. Where did you receive Exhibit (132) when you brought it to us today?
A, I took it from the spare copy £ile of the tost §lips which Were im-
pounded and taken to Building 174.

Q. 1Is it your understanding that that slip is one that you had in your
desk as evidence of the test performed in THRESHER?
A, To the best of my knowledge, sir,

Q. When you first recelved Exhibit (132) and put it in your desk, was it
your understanding that it evidenced a Einal selling of the auxiliary sea water
syutem aft to the ship's crew?
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A, To the best of my knowledge, sir.

Q. Do you have anything further to tell us with reference to this matter of
the final test of the auxiliary sea water system aft?

A. I believe -- when I was called in to review my testimony yesterday before
the court reporter, that I neglected to make it clear to the court that I waa the
supervisor responsible for starting this teat. In starting this test I had b{3) 10 USC 13(
punps on this: I had Al Jean, pipefitter, he was the one who started this test, and
I wanted to get the flushing on the reverse feed tanks under way at that time, I
requested another man and they sent Mr. DiPietrantonio back from the 350 boat, and
I put Mr. Jean down flushing the reserve feed tanks. I also recalled Mr, DiPietrantonio
changing an "0" ring on b{3) 10 USC 130 1 believe it would
discharge, as I see it in my mind now. I was trylng to think if there was something
else that I had neglected to put into the previous transcript,

Q. This morning did you go through Exhibit (106) with me in an effort to sea
if there were any entries after the date of March 7, 1963, with reference to any
work being done on the auxiliary sea water system aft?

A. This {s correct, sir. I requested the counsel to produce the Day Book,
Exhibit (106), to see Lf E could go through this and possibly pick up something
which would substantiate the date that this test was sold.

Q. Did you find anything after the date of March 77

A. I found nothing after the date of March 7. I found an afterncon report
on March 7, which indicated leakage in the system, which meant that the system wasg
not satisfactorily sold at that time.

Q. Turning now to a different subject, Mr. West, will you relate the work
done under your gupervision on the high pressure air system on THREEHER during
her post shakedown availability? Pirst, describe For us the work done in
removal of all reducer valves and ball valves in the high pressure air system?

A. When the THRESHER came in in July, I went aboard as hydraulic conversion
coordinator. The air system, having been a cellulube job, was to be converted.
All of the valves were removed from the ship, the Marotta velves, there was a
completa kit ordered from Marotta for replacement parts for all Marottra valves.
These valves were repaired over in Shop 31. All the strainers, or filters, went
to 31 for element change and gasket oil seal. The Sealol checks from the air
system were sent back to the Bealol Company because these had a special crimp
seal, which we had no tools for which we could change their packing, or seals.

If I remember correctly, there were about thirty-nine of these that went back.

A portien of those would have been off your high pressure air blow. Your ballase
control panel Marottas were overhauled and later repaired after they were in the
ship, &ome of these were leaking by their vents. Along with this same job, on
all of your high pressure air stops, we installed a new type ball, as well as
packing, and 2 new type handle, which made it more difficult to open these valves
the vhole wav without First enine through the bleeder port, which 18 an approximatelv
1/64 inch hole throueh the ball. This would let air go through so as to start
the equalizer system. This, I believe. was to eliminate the voasihilitv nf anrn=
ignition, The hull valves for your benk stops, the seals and the balle were
converted aboard ship, because these valves are welded into the hull, The flex
hoses were changed on your air system, on your high pressure air system. There
wes only one hose, as I recall, that had any damage, and that was from the fourth

atage on the No. 2 compressor which the flex was torn on, frayed, which we replaced,
This was veplaced during the conversion. Unclassified
nclassi
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Q. Where was it frayed?
A. That was off your fourth stage of your compressor, and it was frayed where
they used the passageway, getting over to your electronics cooling area.

Q. One end of it at the ficting?

A. Well, just below your fitcing, Just before your dogleg. During operational
test, we removed one high pressure zir hose from the ceiling which had been replaced.
It ledaked around the swivel. All of these hoses that were replaced were tested for
twice working pressure, which 1s normal procedure. These hoses were fabricated in
the shop, Shop 56.

Q. Were you involved in any tests of the alr system?
A. Not directly, sir.

Q. What was your connection with the tests?
A. I vwas aboard the ship at the time tests were going on, This would have
been the only association I had with this,

Q. Do you kaow of a report of dirt in the air systems? T make particular
reference to a report of brass found in a Marotta valve.

A. This report -- Captain Heronomus and Captain Guerry c&me back from Shop 31
on & Marotta valve on the ballast control panel which was over in 31, and they told
me that they were told that there was a piece of brass in there, and asked me if
1 had any idea where this piece of brass could have come from. WNou thias ig an
entire copper-nickel system, outside ot the valves themselves. 1 could not find
out what size this chip was. I did not personally see it, and this is the reasecn
I have not brought this up at this time, because the only knowledge I have of it
ir hearuys, granted it may have come from e good source. At that cims we discuased
it and neither one of them could come up with & possible answer as to where a
brasa chip would come from.

Q. 1In working on the high pressure air systems, what instructiom did your
men have as to procedures for cleanltness and safeguarding the integrity of the
system?

A. When a valve was removed from the system, the pipe, the valve, or com-
ponent, would be capped and taped. All components are supposed tc ba this way;
alr hydraulics or any other type components; this 15 standard procedure.

Q. Do the men have any special instructions about the cleanliness apart
from capping the ends?

A. Our air system is not a Grade A type system, but we have always tried
to keep this type of cleanliness in our air system, as this also i{s reduced dowm,
the ship’'s breathing air, and everything else.

Q. What is a Grade A type system?
A. A Grade A System, firar would be one which was cleaned to the point of
where there are no foreign matters. It would be as clean as -~

Q. Is that your full reply?
A. No, sir. This would be entirely clean, free of any foreign particles, dry
and sealed the sama,

Q. 1I1s that 1it?
A, I'm afraid so, sir.

Unclassified
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EXAMINATION BY THE COURT
Questions by a member, CAPT Hushing:

Q. Mr. West, turning to the test of the ASW mystem aft,
A. Yes, sir.

Q. What would you think would be the minimum time to conduct that test from
the time your men with the pumps arrived in the engineroom?

A. I would say the minimum time you would get a test off from that, Lf every-
thing was satisfactory, would be six hours, would be the minimum, I would say. T
dare say it would go over this; it all depends vhether they are all ready to start
up, whether your valve lineup 18 cempleted, or not.

Q. But your experience then would indicate that six hours would be & minimum
tima?

A. Bix hours would be & minimum from the time you got your pumps on, your
gystem up, and checked your system out completely.

Q. Did you say that Mr. Jean was initially involved in this test?
A. Infcially invelved; chat is correct.

Q. Did he stay on this test, or did you move him off to the reserve feed tank?
A. 1 moved him off to the reserve feed tank.

Q. So he was not involved at the final selling of the procedure?
A. That 18 corrxect,

. Do you make out the time cards for your men?
A. I do make out time cards for men when I have men working for me, sir.

Q. Do you have that as a responsibility for those men who are working for you
at the time?

A, 'That is correct, sir,

Q. What is the smallest time element that you charge?
A, One hour would be the smallest,

Q. 5o that any job that takes more than an hour, you would normally put the
job order number for that job dowvn on the man's time card?
A. That is correct, sir.

Q. Did I understand you correctly, that Mr. DiPletrantonioc was sent to you to

assist in this work of testing the ASW system?
A, That is correct,

Q. Did you then make ocut the time card for Mr. DiPietrantonio during this time?
A. On that date the time card was signed, I believe, by Mr, Rosa on the 350
boat. In checking with Fiscal he was the man who signed the cards for that day.

Q. Did you make any time cards for Mr. DiPietrantonio?
A. Yes, sir, I did.
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Q. Do you believe, from your memory, that these time cards should indicate
when Mr. DiPietrantonio did the work on testing the ASW aystem aft?
A. I believe it should give us some indication, sair.

Q. How good an indication?
A, I think it should give us a fairly good indication, sir.

Questions by the President:

Q. Mr. West, when do you make out & Form 771 for a test?

A, I make out a form for & test, I normally make out a form for a test when
I get the test up to a point where we believe it might normally sell, before we
go down to check the system over, sir.

Q. In other words, you do not make ocut a Form 771 in advance?
A. We make them in advance of going doum and checking out the system with the
mechanie, yes, sir.

Q. But you would not make out a Form 771 on the lst of March for a test which
you did not expect te atart for a week, would you?
A. No, sir,

Q. It would be reasonable toc assume, therefore, that tests on the ASW system
aft, which is described on Exhibit (132), and which is dated as the 7th of March,
would not have been made out even on the 6th of March?

A. 1 would say no on that.

Q. It is most logical to assume that the test, at the time you made out the
slip, was intended to start approximately on the 7th of March?
A. That is correct.

Questions by a member, RAIM Daspit;

Q. In preparing for such a test on the auxiliary salt water system, the firat
step is to line up the valves, then to fill the syatem with water, and then to vent
it, to make sure that you get all of the air out; isn't that correct?

A, That is cerrect, sir.

Q. And the fact that the afternoon shift on 7 March found some leaks and
repairs that had to ba made, indicates to me that this work had already been
accomplished, and that it was werely a question from that time on to applying
pressure, fixing any new leake as they developed; is that a correct assumption?

A. I would say that that was a correct assumption. There would be a time
lapse in there that I could not account for.

Q. Well, if they started this on the morning of 7 March, it might well take
gix hours to £111 the system up and vent it, and do all that work?
A, That's correct, sir.

Questions by a member, CAPT Osborn:

Q. How long does it teke, ordinarily, to get the conductivity in the reserve
feed tanks down to spec?
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A, Sometimas you will only get & slight amount of conductivity; you might
only run five hundred to & thousand gallons of water in after you mada your initial
£il1l, snd the next one you may put water to, in fact you may completely change .
vour water and fill them twice or three timas trvinx to drop vour conductivitv. sir.

Q. How long does this take?
A. 8ix to eight hours. sir.

0 Par tank?

A. What I'm making reference te right now is filling about four hours and then
by the time you flow over and take the sample, I would say probably six hours,
four to six hours., I'm going by the last tanks we worked on; that is why I was
going by this; I can't even remember the capacity of it at this moment.

Q. Was that the last tenk that you tested; were the otheri{3]1tanks «=
A, The other b{3) 1ranks were already sold.

Q. When the other b{3) 1tanks were sold, did Mr, Jean work on these particular
tanka? He bad originally started on the ASBW system final tests; is that correct?
A. Right.

Q. Then this could have been as much as twe days earlier; correct?
A. I don't balieve so, sir.

Q. All I'm trying to do is estzblish the gequence of events, Mr. West, Now
let me see if I have tha correct picture on it. As I understand it Mr. Jean went
down to conduct the final ASW system tests?

A. Right,

Q. 1In the meantime you pulled him off the job and put him on the reserve sea
water tanks £lushing job.
A, Right, sir.

Q. During this time you asked for another man to assist you on the ASW system
tests, which was sent over to you by Mr. Ross trom cha DOGFTRH.
A, That's right.

Q. Then your f£inal piece of paper, really written March 7, could have been
in the framework of events that I have established, a real preparation for the
final test?

A, That's right.

Q. Now it has been testified in this court that the test was completed on

the day shift, Were you very busy on the day shift on the 9th, and what were
you working on during that period of time?
A, 1 wana not in the Shipyard on the 9th, sir.

Q. Where were you?

A, The 9th was on & Saturday and J was up in the mountains skiing, sir. I
left here the night of the 8th and came back to work the 12th, I believe,
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Q. Who took over your day shift on the %th?
A, Mr. Rowell, sir.

Questions by a member, RADM Daspit:

Q. Did I understand you to say the high pressure air system was not a Grade A
system, but that you attempted to apply Grade A standards to it to keep it clean?
A, I believe that was my statement, sir,

Q. What standaxds are prescribed for the ASW, Grade B or C?
A, This would be a Grade B system, air.

Questions by the President:

Q. Mr. West, during the P5A, were you aware that such tests were being made
of sil-brazed joints by the ultrasonic method?
A. Yes, sir, I was aware of this,

Q. Were you required to do any work as s result of some of these tests not
passing?

A. Are you referring to me as an individual, sir. or as the shop as a whole,
sic?

Q. No, I'm referring to any observaticns of yours of work going on, either
durfng your shift or turning over?
A. There were ultrasonic repairs made, sir.

Q. Did you observe any of the old joints that were taken out as the result
of the failure of these tests?
A. I would say, no, sir, not to my knowledge.

Q. You don't recall having observed any of tha old joints that were taken ocut?
A. T recall an old joint, in fact a couple of old joints down in the No. 3
main ballast tank, which were removed because of ultrasonic failure.

Q. Did you happen to notice the appearance of the old joints; did they appear
to be a good bond, or not; did you have any curiosity as to why these old joints
failed?

A, Yes, I have a normal curiosity e2s to why they failed., Looking at a joint
just to see if it had overheated co the point where it might have oxidized and
formed & carbon so that your alloy would not flow, and the curiosity as to why
wmaybe the alloy had not flowed into the inner land, or maybe why we would get
four comsecutive no-bond readings in another land.

Q. Did you observe whether or not these old joints seemed to have a good
percentage of bond, or not?

A. They had below the minimum requirement of bond, sir, otherwise they
wouldn't have been removed,

Q. Yes, the ultrasonic test indicated that,
A. That's right,
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Q. But the ultrasonic test required forty percent bond. Did you observe any
of thess to sae whether it appeared to be about forty percent, or ten parcent
or none? In other words, Mr. West, I'm trying to get you to give the court the
benefit of your cbservatipens?

A, Iunderstand what you're trying to get ms to do, sir; 1'm trying to think
of an incident where I physically, personally witnessed the ultrasonic test and
heard what the readings were. I'm mot trying to evade the issue; I'm trying to be
able to get a specific case that I witnessed, 1In the No., 3 main ballast tank, on
the fuel oil sill there was & borderline elbow in there, which was in place, and
its physical appearance was all right, but I was down in the tank with the man --
technically I don't know what they call it, the meter that is eet upon and there
is a man up above. This is to take the density of metal, so this is how they tell
whether they have & bond, or not, and I watched him. In fact I asked him to go
back in one place whers he was getting a low percentage bond, because I thought --
it looked to me as if he was getting a fair percentage and still gave a low
reading. This elbow was replaced; this was replaced by cutting and sweating off,
80 this would not give & very good picture when it was off. As it happened this
was velded into the top, into your tenk top in your outer hull, This was why this
was cut off, bacause it was a welded fitting.

Q. Now, Mr, West, did you, as a vesult of observing any of these tests, got
the feeling that a very few of them were failing, when made on old joints, or a
pretty high percentage of them?

A. 1 would say a fairly low percentage was failing, and considering the fact
that this boat was built, started with very little control of this type and then
came into the control area at the point where they started X-raying joints.

Q. Well, would you say one ocut of every two old joints was failing, one out
of three, one out of four, one out of ten, or one out of fifty, or did you get any
feel?

A. Y wouldn't say that I had a feeling for en actual percentage basis, sir.

Q. As & member of the pipefitter part of the Yard force, and in light of
conaiderable effort and development along sil-brazinglines, wouldn't you have an
interest to know whether or not the work which had been done by this Yard a
couple of years before had, by prasent standards, stood up well or not,

A. I was very interested in this fact that they had stood up well. I
started this boat up on the hill when the keel was laid and I followed it through
one phase or another, including the rest programs, until she went to sea the first
time, and the percentage of rejects is in the back of my mind and I can't bring
it out. I know the number of joints checked. Also I know the number of rejects.

Q. Can you quote percentages; was it a low parcentage of the old joints
that were rejected?

A, T thought it was & low percentage. I thought it could be increased with
the type of standards we were using; not the type of standards; with visual in-
spection rather than by mechanical means, I thought that this was fairly good, sir.

Q. Wall, the pride on the work done by your pecple is commendable, but your
knowledge of the percentages of failures is not so commandable. Actually there
was one out of three of those old joints which failed to meat present day standards.
Now, as & member of the pipefirting shop, and leadingman, that, I think, would
have been something that would have registered with you.
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A. I'm sorcy, sir, 1 thought it was one out of five; that scemed to be stuck
in the back of my head.

Q. It seems to me that one out of five would --
A. I rcalize that it's rather high, sir.

Questions by a member, CAPT Osborn:

Q. I know that when one of these pipe fittings if rcjected, somcthing like a
"T", this causes you an awful lot of werk. Did you ever physically go and look at
one that falled to see i{f you could see anything wrong with it?

A, This onc I made reference to I did look at down in the tank to scc 1f I
could physically see if there was a lack of bond. The possibility of overheating,
which would cause oxidization, which would gtop your alloy -- create a carbon,
causing the alloy not to flow,

Q. Now after the BARBEL incident, and the investigation into the silver braze
situation, there was a period of time when ultrasonic testing was not availablé. Did
you use any other mathods of test inm the Yard at that time other than Just a stroight
hydrostatic test?

A. After the BARBEL incident, at that time we came into the cra of X-ray; we
were X-raying salt water joints, even on brazing. This would give you an indication
of a vold arca where the solder had not been flowed.

Q. Did you ever have any hydraulic shock tests on the system; was this ever
uged?

A. They used hydraulic shock tests on the 93 boat, but I wns not aboard it
at the time it was used, sir,

Q. 1'm not referring to the hydraulic shock test with respect to the trim
drain system; I'm referring to the hydraulic shock test with respect to the salt
wvater system,

A. Not to my knowledge, sir, because I was not aboard the boat at the time they
were dolng shocks, and this 1s the first indication that I've had that it was only
the trim drain system,

Neither counsel for the court, the court, nor the counsel for RADM Palmer, a
party, wished to examine this witness further.

The president of the court informed the witness that he was privileged to make
any further statement covering anything relating to the subject matter of the inguiry
that he thought should be a matter of record in connection therewith, which had
not been fully brought out by the previous quoastioning.

The witness said that he had nothing further to state.

The witness was cautioned concorning his testinony and withdrew from the
courtroom,
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(b) (8) relieved [b) {B) as reportar at this point,

(b} (6} , a civilian, was recalled as a wicness for the court,
was reminded that his cath previously raken was still binding, and examined as
follows:

COUNSEL FOR THE COURT: Mr. (D}(E) . this is a closed sessjion of the court.
You may divulge classified information here. At the end of your testimony I
will ask what classification you would accord to it.

DIRECT EXAMINATION
Quastions by couneel for the court:

Q. Mr. (BB} | you are a leadingman pipefitter in Shop 56 at the
Portsmouth Naval Shipyard?
A. Yes, sir,

Q. And you served in this same capacity on the afternoon shift at the
time of the post shakedown availability of THRESHER?
A. Yes, sir.

Q. Will you describe the work dene under your superxvision on the trim and
drain system of THRESHER?
A. Well, you mean on the testing end of 1t?

Q. First, the work done on the valves and piping, and describe the tests
which were made on the trim system and the drain system.

A. On the trim system down on the AMS there was some changes on new
conscruction put in down there. Offhand, I can't recall exactly what pieces
were put in, but there was work done down around the trim pump, The trim pump
had a leak in the casting in th= body of the pump, and we had to take it out.
Thare was other flanges and other work that was done down there. Just exactly
what it was, I would have to refer to records to give you definitely what was
replaced or repaired,

Q. Do you have any papers with you to which you may refer?
A, I have test memos here that I had signed.

Q. You may refer to them to refresh your recollecticn,

A, Okay, sir. (The witness produced somwe papers in his possession.)
Down on the trim discharge, down on the air regenerating room, there was two
3~inch tees, one 3-inch elbow, and one 3-inch flange that were reworked. In
the torpedo room, starboard, there was a P-143, one coupling; P-147, ona elbow
in the AMS: one 3-inch coupling and flow meter; one flow meter and two 3-inch
flanges that I had had tested and signed by 303 that this was satisfactory on
the hydro that we had on that particular system. Just what the work is, I
don't know, but that's the general description.

Q. Would you produce the test memorandum relating to that inspection?
A. ‘There it is, sir, (The witnegs produced the said test memorandum.)
This is a duplicate that I had run off yesterday.

Q. 1Ia this a true copy of that test memorandum?
A, Yes, sir. Mr. Collins has the original.
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The said test memorandum was submitted to the court and te counsel for
RADM Palmer, & party, and offered in evidence by counsel for the court,

There being no objection, it was so raceived and marked "Exhibic 133."
Counsel for the party walved the reading of Exhibit 133,
Questions by counsel for the court:

Q. Mr. (bB}{E} , will you tell us the work which was done on the drain
system? Do you have anything with which you can refresh your recollsction?
A. I have a test memo whare we had tested the complete drain system

down to the stop valve just before we got to the check valve. I have a
test memo on that which was signed. It's going to be a littls hard to read
this, but Mr. Collins has the other copy, sir,

Q. Will you produce it?

A, Yes, sir. (The witness produced said test memorandum.) This top
slip is where it passed through the reactor compartment and the small slip
is the station that connacted with the reactor compartment., We put pressure
on both, and they signed a sales slip stating there were no leaks whatsoever
in the reactor room, which 1s usually welded pipe. I have not checked this,
nyself, however. I've never been in the reactor room, but I'm almost positive
that is welded oine in thars. This mamn rhar T'm onfne ra efus vou fa wmry
hard to read because it is not plain, but Mr. Collins has one that is much
clearer. On the back side is one that was done on the midnight shift. That
wis taken down to the stop valve and from the stop valve to the check valve,
This was a test put on by the midnight shift, and they have stated it was
satisfactory. As I recall it, there was an D-ring leaking, which they
replaced.

The aforementionsd test memorandum was submitted to the court and to
counsel for RADM Palmer, a party, and offered in evidence by counsel for the
court.

There being no objection, it was so received and marked "Exhibit 134,"
Counsel for the party waived the reading of Exhibit 134,
Questions by counsel for the court:

Q. HNow, turning to work performed on the high-pressure draln system,
Mr. (b){6) , will you describe the piping work involved in the installation
of high-pressure air system manifold in the air regenerating room?

A. On this high-pressure alr regenerating room on the starboard side,
we started assembling pipes and valves. This station was all rebuilc. This
was primarily Mr, Merrill's job, who was the other leadingman on che shift.
At the time he was out, I carried on, There was a spell when I had a man
fitting out valves and getting welded pipe, and other times there were some
gauge lines that I had installed when Mr. Merrill wasn't there. But it was
primarily Mr. Merrill's job. When he would be out, I wouldcontinue on with
the job.

Q. Were there any final tests conducted during this afternoon shift?
A. Not by me, sir. Whether Mr, Merri{ll did or not, I don't know,

943



Unctassified

Unclassified

Q. What iastructions did your men have with regard to maintaining
claanliness in their work on the high-pressure air system?

A. Well, to my knowledge, it was a Grada B cleanliness system. We kept
all open eads--whenaver they have any welding dona on the system, &ny open
ends, they would have them covered. It was kept the cleansst possibls way
we could.

Q. What are the standards involved in & Grade B cleanliness oyum‘l

A. Well. it {s aimilar to a Grade A clean system, which is--I'm getting
out of my tarritory mow. There shan't ba any oil or grease or dirt of any
kind, and no minute particles left in the valve, if it happsns to be a valve.
1t would be as clean as it {s practically possible to get it,

Neither counsel for the court, the court, mor counsel for RADM Palmer,
a party, desired to examine this witnass further.

The president of the court informed the witness that he was privilsged
to make any further atatement covering anything ralated to tha subjact matter
of the imquiry that ha thought should be a mattsr or record in connection
therewith, which had not been fully brought out by the previcus question-
ing. d

The witpass stated that hle had mothing further to say.

The witness was duly cautioned concerning his testimeny and withdraw from
the courtroom.

At this point, the presideat anmounced that the court would adjourn to
Drydock No. 2, Portsmouth Naval Shipyard, for the purpuse of cbserving
o simulated submarine pipe casualty test and demonstration.

Tha court adjourned at 1250, Z May 1963.

The court mst at 1330, 2 May 1963, in Drydock No. 2, Pertsmouth Haval
Shipyard to observe the aforemsnticned demonstration. A description of
this demonstration follows:

A test tank was set up im Drydock No. 2 with adequate protection and
safoty pracautions. A 4-inch hvdraulically operated ball valve was
attached to an outlat in the tank and a 2-inch IPS pipe moxzle was
attached to the valve, A purveyed S5 radar comtrol pansl was set up and
anchored approximately fifteen faet away ia line of the flow patch.

Unclassified
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The teat tank wan nartisllv filled with sea wvater and air loaded by
an sir compressor to simulste submergence comditions. The S8 radar cons
trol panel was energized with 110 AC power and camerss snd lights wvere
set up.

Three test runs were made at different flow rates. The rasults of this
test are as indicated below:

PRELIMIRARY SUMMARY OF TEST DATA

Pres.
Test |Time of [Prior to|Pres. Drop |Ave. Mass |Ave. Volumu | Average Avarage
Run |Test Run|Test Run|During Test|Floy Rate|Flow Rate Veloeity Thrust
Number| (sec) (PSIG) | Run (PSI) ;1&-“1 gftilac@ ',ft[uc)lgu_xgh) (llqutom}
(b}1)  [b(1) (BH1) b{1)
1
2
3
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After completion of the test demonstration, all personnel present returned
to the regular place of meeting where the court was reassembled.

The court opened at 1355, 2 May 1963,

All the members, counsel for the court, counsel for RADM Palmer, a party,
and the reporter, (b} (&) , were present,

No witnesses not otherwise connected with the inquiry were present.

Robert C. Arnold, Jr., a civilian, Mechanical Inspector, Portsmouth Naval
Shipyard, was recalled as a witness for the court, was reminded that his oath
previously taken wes still binding, and examined as follows:

DIRECT EXAMINATION
Questions by counsel for the court:

Q. Mr, Arnold, the court requestad that you provide two additional bits
of information, The first related to any tests which might have bean
parformed as a result of a joint being replaced in the after auxiliasry sea
water system and any tests which may have been performed on the system, itself,
Do you have a record of such tests performed in the after auxiliary sea water
system in THRESHER during her post shakedovn availability?

A. Yes.

Q. Produce them, and would you identify them, please,

A, This is a 771 Form, dated 3-7-63, 1Item 1 on the auxiliary salt water
systems includes b(3)10USC130 pumps, This is dated 3-7-63 and is signed by
the ship's force, and it is for the entire system. This is the latest one I
have on this,

COUNSEL FOR THE COURT: Mr. President, as to this first one which the witness
has just described, it ie an identical copy of Exhibit 132, already received
in evidence.

PRESIDENT: Yes. I just wanted to see if thera was any other information on
it.

{The said Form 771, Inspection Request, dated 7 March 1963, vas examined
by the court, but was not admitted in evidence.)

Questions by counsel for the court:

Q. Will you preduce the next inspection report which you hava?
A. Yes, sir. This was in March.

Q. This one is dated 3 March 19637
A, 3 March 1963, yes, sir,

The witness produced said inapection report, dated 3 March 1963, and it
wne submitted to the court, to counsel for RADM Palmer, a party, and was
offered in evidence by counsel for the court.

There being no objection, it was so received and marked "Exhibit 135."
Counsal for the party waived reading of the exhibdit.
Unclassified
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Questions by counsel for the court:

Q. Please read Exhibit 135 and explain the signatures at the bottom
thereof,

A. The eignature on the bottom, C. White, would be a 303B-2 Mechanical
Inspector. The signature on the top above that is ship's force.

Q. And the name is McCord?
A, The neme is McCord, yes, It looks like MM1, 1 guesa.

Q. Describe the nature of the test reported thereon.

A. Well, this is on the stern tube flushing. Without the plan here with
me, I couldn't give the boundaries. This is on & number of valves associated
with the auxiliary salt water system,

Q. What is your next teat record?
A, The latest one after that would be 2-17-63,

Q. February 17th, 1963, fs that correct?
A, That's correct.

Q. Will you produce it, please,
A. This is it here,

The witness produced said inspection report dated 17 Fabruary 1963, and
it was submitted to the court and to counsel for RADM Palmer, a party, and
was offered in evidence by counsel for the court,

There being no objectien, it was ac received and marksd “Exhibit 136."
Counsel for the perty walived reading the exhibit.
Questiona by counsel for the court:

Q. I show you Exhibit 136. Will you describe briefly the nature of the
test and explain the signatures on the bottom thereof.

A. Again, this i{s a hydrostatic test of the auxiliary salt water piping
system, Without the plan, I'm not sure of the boundaries, but I am asauming
it 18 a complete test. I have no way of proving this, The signature on the
bottom is again C. White, who s a 303B-2 inspector. The signature above is
R. C. Mattson. I guess TMl is the rate,

Q. There is a date underneath Mattson's signature, ia there not?
A. Yes, sir.

Q. What is that?
A. 2-17-63,

Q. I notice tha name "C. White" appears twice at the bottom of this
paper.
. This signature here is this particular man's way of signing this parc
of the test off.
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Q. The first signature means what?

A. That it was hydrostatically tested as satisfactory before he signed
it, He sees to it that it is completed and final scceptance is met before he
signs it. That is my interpretation of that. Incidentally, not all cur
mechanical inspectors do it this way, but I'm sure this is what he meant,

Questions by a court member, RADM DASPIT:

Q. Does the fact that one of your men signed off on this indicate that
it is new work?

A, No, sir, What I am going by is the date, which indicates it is new
work,

Q. In other words, one of your men signed ft off on the after ASW system,
which is the one you showed us previously?

COUNSEL FOR THE COURT: I show you Exhibit 132, to which the last guestion
relates.

THE WITNESS: No. This particular inspection request, the man that signed
this from 303B-2, he inspected Number 3 arrays only. It was signed on the
same inspection request., This is all that he accepted--just that part which
he signed,

Question by a court member, RADM DASPIT:

Q. So he had no responsibility for the over-all test of the system?
A. No, sir, not to my knowledge.

Questions by counsel for the courc:

Q. Would you please produce the next record of tests performed.
A, (The witness produced the said record.) This is dated 2-5-63, and
it is accepted only by ship's force.

Q. Would you describe that?
A. Yes, it is the auxiliary salt water system, port, hydrostatic test.

The said inspection report, dated 5 Pebruary 1963, was submitted to the
court and to counsel for RADM Palwer, a party, and was offered in evidence
by counsel for the court,.

There being no pbjection, it was so received and marked "Exhibit 137,"
Counsel for the party waived reading the exhibit.

Questions by counsel for the court:

Q, From an examination of Exhibit 137, can you describe the extent of
the areas covered by the test?

A. This would be the guxiliary water to che 8.000 galleon stills, and
shows the rejected joints to the integrity. The reason the 303 inspector's
name is not on here is that it probably was an afterncon shift, or & Saturday
or Sunday, I wanted to be informed of all our bhydrostatic tests on the
integrity, This is on the continuous vents, emergency propulsion coolers,
and check valves up to the hull valve on continuous vents, This is part of
tha ASW afe,
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Q. Plesse produce the record of the next test, and identify it for us,
please.

A. (The witness produced another inspection report.) This is & hydro-
static test dated 12-8-62. It is on the auxiliary salt water, aft, the pipe
asgoc{ated with the auxiliary b(3}10 US pumps,

The said inspection repert, dated B December 1962, was submitted to the
court and to counsel for RADM Palmer, a party, and was offered in evidence
by counsel for the court.

There being no objection, it was so received and marked "Exhibir 138,"

Coungel for the party uaived reading the exhibit.

Q. Please refer to Exhibit 138 and describe the nature and extent of
work accomplished, and explain the signatures thereon,

A. As 1 said before, this is auxiliary water, afr, the pipe associated
with b(3) 10 USpumpa. As to the boundaries, whether it is a complete test or
not, I would have to check with the plan. The signature of the 303B-2
inspector is on here, and the signature above it is--I believe it's R, C.
Babcock, or Belcock, Lieutenant {jg), USN.

Q. Would you interpret that signature to be a member of ship's force?
A, Yes, sir.

Q. Your next inspection report, plesse; would you identify it?

A. This is auxiliary salt water overboard discharge. I believe It is an
internal test for the hull valve only. This is what it appears to me. Here,
again, it is signed by the ship's force and a 303 inspector,

The said inspection report was submitted to the court and to counsel for
RADM Palmer, a party, and was offered in avidence by counsel for the court,

There being no objection, it was so received and marked "Exhibit 139.,"

Counsel for the party waived reading the exhibit,

Q. Refer to Exhibit 139 and explain, if you will, the signatures and the
date,

A. This, again, is the ASW overboard discharge for ASW 57. The signatures
are a 30} mechanical inspector, and the signature above it is R. P. Bram, or
Barnes, FN2. I would take this to be a ship'’s force signature,

Q. Do you have other records of tests going back to August of 19627
A. Yes, sir,

Q. Will you produce them?

A. {(The witness produced another inspection reporc,) This is the air
conditioning system, salt water. This was when the ship first came in., There
was a hydrostatic test put on the systems. Everything on it is noted as to
exactly what took place.

The said inspection report was submitted to the court and to counsel for
RADM Palmer, a party, and was offered in evidence by counsel for the courc.

There being no objection, it vas so received and marked "Exhibit 140."

Counsel for the party waived reading the exhibit,
Unclassified
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Q. Refer te Exhibit 140 and explain the nature and extent of ths work
covered by it and the eignature and dates thereon.

A, The first page of Exhibit 140 is a hydrostatic test put on the salt
water suction and discharge for the alir conditioning system, port. The
system vas lagged, The pressure drop was noted., The request is signed by
a 3J038-2 inspector, The other page 1s again the starboard air conditioning
salt water system, and the system was lagged. A test was held tor one hour,
A pressure drop is noted, It is signed by two mechanical inspectors and a
ship's force signature that I can't identify,

Q. Is it John S, Msan?
A, John S. Regan, MM,

Q. And the date?
A, The date is 8-2-62,

Q. Were you able to find any additional inspection records for the
auxiliary sea water system of THRESHER.
A, No, elr,

Q. Anothar raquest made to you by the court waa te cbtain certain
information with regard to ultrasonic tests conductsd on o}d existing jointa
in THRESHER during her post shakedown availsbility, Do you have such a
compilation and record?

A, Yes,

Q. Produce it, pleass.
A, Here it is,

The witness produced said report,

Q. What is the subject of this report?

A, The subject would be the U,5,8, THRESHER Silver Braze Joints 2 inches
and Ovar; Sea Watar Integrity Inspection of, It shows the twenty rejected
joints and the percentage of bond, and the reason for rejection.

The said report was submitted to the court and to counsel for RADM Palmer,
a party, and was offared in evidence by counsel for the court,

Thera being no objsction, it was so raceaived and markad "Exhibit 151."

Counsel for the party waived reading ths exhibit.

Q. Please raad Exhibit 141 and explain the data appearing therzon.

A, This is & summuary of the twenty original rejected joints, the percent-
sge of bond, and the raason for rejection. The twenty are listed by plan,
system, and size of fittings, I can read each individual one, if you wieh,

PRESIDENT: I don't think it is necessary.

Q. Do you have in your possession a Portsmouth Maval Shipyard Instruction
dated 3 October 1962, which established acceptance standards for ultrasonic
tests of ail-braze joints, non-nuclear?

A, Yes, oir.

Q. Produce it,
A. Hare it is,
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Q. Please read the instruction number,
A, It is Production Department Instruction 4855.2 (303A).

The said Portsmouth Naval Shipyard Froduction Department Instruction
4855,2 was submitted to the court and to counsel for RADM Palmer, a party,
and was offered in evidence by counsel for the court.

Thete being no oblection, it was so received and marked “Bxhibit 142."

COUNSEL FOR THE COURT: Does counsel for the party waive the reading of all
papers unless otherwise indicated?

COUNSEL FOR RADM PAIMER: That is affirmative.
EXAMINATION BY THE COURT
Questions by a court member, CAPT HUSHING:

Q. Mr. Arnold, I believe, in conmection with Exhibit 132 you stated your
opinion that that was a test for the entire ASW system aft; is this correct?

A, Yes, sir, Thia is the way 1 read it, It says, "Item 1 of the entire
ASW system, includingb{3}10USC130 pumps, It also includes Number 3 PUFPFS.

Q. Other than reading thet, do you have any knowledge that this was to
cover the encire system?
A. No, I wouldn't know, other tham reading this.

Q. 1In connection with the initials "K.N." on that exhibic, what do they
stand for?
A, It stands, as I read it, for the inapection of No. 3 PUFFS only.

Q. Do you know who K.N. is?
A. Yes, sir.

Q. Who is he?
A. A fellow inspector.

Q. What is his name?
A, FKen Newsom.

Q. Are your inspectors charged diractly to the jobs, or are they all
charged to overhead?

A, If a job order issues testing of a system and includes us in the job
order, then we are charged to the job order, There are some caasas where wo
would be charged to overhead.

Q. How about this occasion? Would it be & direct charge to overhead?
A. As I lock at the job order, Job Order 5612, for salt water teating,
we were included on that, I would say,

Q. It would be probable, then, that we could find the labor charge for
Mr. Newssm for that particular test?

A. 1 couldn’t answer that, I don't know. This is in our bookkeeping
records. I don't know,
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Questions by the president, VADM AUSTIN:

Q. Mr, Arnold, you indicated in your testimony that the ultrasonic
testing which you had done caused you to feel that more should be done, and
that a memorandum was written in November asking for permission to do more
and to remove lagging as necessary to do such, Is that correct?

A, Yes, sir.

Q. Who initiated that wemorandum?
A. 'That was the one from our office?

Q. That is correct.
A. I had scme part in it. My supervisor wrote it and signed it.

Q. And his name?
A. Robert Fite,

Q. Mr. Fite, When that memorandum was answered on 4 December, I believe,
denying permission to remove lagging for addicional tests, were any repre-
sentations made at any level of suthority in the Yard to try to get a
reconsideration of that decision?

A. To my knowledge, no. That letter was written in advance of work that
I still had to do of the unlagged portions, but by the time I got done with
the unlagged portion, I wanted to know whether I could do it ali or not.
Whether there was any other explanation othar than these two latters, I
wouldn't know,

Q. So, to the best of your knowlaedge, there was no reclama of this
decision by the 303 code?
A, No, siz.

Q. Do you recall when you finished your ultrasonic testing of the unlagged
parts of the system? Just roughly. I don't want the exact date,
A, It was either just before the end of the year or just afterward,

Q. Just befors or just after the new year 19637
A, Yes, sir.

Q. After you had completed your ulcrasonic testing on the THRESHER, were
you shifted to another ship, or what was your occupation from that time up
until April?

A. I worked THRESHER from August until February 22nd.

Q. What type of inspecticns were you making between the turn of the year
and February 22nd?

A. I yas making all that I could in the areas of silver braze, hydrostatic
tests, mechanical tests, insulation inspectione-- the routine end work done by
any inspector,

Questions by a court membar, CAPT HUSHING:
Q. Mr. Acnold, I believe you hava now given us all complate inspection

memoranda relative to the tasts of tha ASW system on THRESHER?
A, All that I have, yes, sir.
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Q. Do you know of any othar memoranda, letters, or other documents
relating to the ASW asystem in THRRSHER which would shed light on its state
of completion as regards testing towards the end of the availability?

A. Yes, sir. There was & test memo issued covering the nev lnstallation
of continucus vents and their new valves. This was primarily written for a
flush and soak test on this system, Why I didn't bring that with me is
because it didn't involve the integrity, This wzs a test document that wis
done and was witnessed and signed by 303 personnel. This s in our records.

Q. Can you think of anything else?
A. No, sir, I cannot.

Q. Did you have any discussion with any of the other inspectors involved
in THRESHER to get any feal for whether the ASW system was finally tested in
its entirety?

A. The only one I did was this exhibit which we have hars (raferring to
Exhibit 132), This is the only one 1 discussed with Kr. Rawsem on. I left
the boat on the 22nd of February and didn't geat back on it until just
recently. This is the last document on which I witnsssed a hydro on.

Neither counsel for the court, the court, nor counsel for RADM Palmer, a
party, desired further to examine this witness.

The president of the court informed the witness that he was privileged to
make any further statement covering anything related to the subject matter of
the inquiry that he thought should be a matter of record in connectfon there-
with, which had not been fully brought out by the previous guestioning.

The witness stated that hé had nothing further to say.

The witress was duly cavtionad concerning his testimony and withdrew from
the courtroom,
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(b (8) relieved (b} (6} as reporter at this point.

Robert E. Boutet, s former witness for the court, was recslled as a witness
for the court, reminded that the cath he had previocusly taken was atill
binding, and examined as follows:

DIRECT EXAMINATIOR
Questions by counsel for the court:

Q. You are Robert E. Boutet, Lesdingmen Machinist, Shop 31, are you
not?
A. Yes.

Q. You worked in Shop 31 until the first of April, i{s that right?
A. Until the first of April.

Q. And now you are assigned to the Production Engineering Divisfoa of
the Portsmouth Navel Shipyerd?
A. Yes, sir.

Q. Referring to the work which you supervised in THRESHER during her
post shakedowmn avaflability period, describe to the court the work done
under your direction on the trim and drain system of the ship?

A. The trim snd drain system, we had the ball valves, vhich was done
on the ssme DM that the ASW valvea was done on ==

Q. That's a Design Memo, is that it
A. Yea, sir, the one that I had discussed yeaterday.

Q. Will you describe the procedures for the work and the tests which
vere performed?

A. The procedure of the work was for the ball valve to come into Shop
31 to be disassembled and visually inspected for corrosion and pltting,
both on the seating ares and in the ball. This wae done, a condition
report made on some of them. Somg of them did not have a condition report
becsuse Design wented to visually inspect these and decided it would be a
lot of extra work to put a condition xeport out.

Q. Do you have a list of thes ball valves worked on which were removed
from the trim and drain system?
A. Yes, sir.

Q. Produce 1€.

A. Any valve on this 1list which is referred to as a “ID" valve is a
trim and draip valve. The trim and drain snd the ASW sand the 0G's and EX
valves are all on this same list, but the valva can be identified by s "ID"
preceding the number.

Q. And is this 1list complete snd correct to your knowledge?
A. This list is complete and correct to the best of my knowledge.

The 14st of ball valves worked on in Shop 31 from the trim and drain
system of THRESHER was submitted to the party and to the court, and was ¢ -
offered in evidence by counsel for the court. There being no objection, it
was received in evidence as Exhibit 143.

Counsel for the party waived reading the exhibit.
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Q. Would you vefer to Exhibit 143, Do you have any further explsna-
tion to offer regarding it?

A. I would like to offer the explemation, &8s you lknow these valves
were covered on two shifts, which part of the work I supervised in one
acage, and Mr, Painchaud supervised in another stage, and Mr. Carl super-
vised in another stage. The biggest majority of the testing on these
valves I did the supervision on.

Q. Do you have in your possession s BuShips Inscruction 9480.40
entitled, "TESTING OF SUBMARINE SBA VALVES: (85212-515), GLOBE, ANGLE GATE,
INCLUDING MANIFOLD," which sets forth the precedures under which the teats
are performed?

A. Yes, sir, here ic is,

Q. Does this copy of instructions which you have produced conetitute
excerpts from the Bureau of Ships Instruction?
A. Yes, sir.

Q. Is it 8 true and correct copy of the excerpts?
A. To the best of my knowledgs, it is a trua copy.

Excerpt from BUSHIPS INSTRUCTION 9480.40 was submitced to the party
and to the court, and was offered in evidence by counsel for the court.

There being no objection, it was received in evidence as Exhibit 144,

Reading of the exhibit was wajved by the party's counssl.

Q. Turning now to the work performed on the air syatems on THRESHER
under your supervision, will you describe in some detail the work dome on
the reducer valves of THRESHER's high pressures air system, not only the

b1} but che b1}
1

A. Yes, six. The valve comes to us with the Work Process Sheet which
instructs us, the number of the valve plen pertaining to the valve., This
valve is taken into cur highepressure test section, it is disassembled,
all parts inspected, end invarisbly it calla for a Condition Report, We
1ist a1l fitems thet need to be replaced. On a Marotta type, which you are
referring to, the poppet is the main source of trouble. These poppats are
not machinable; they have to be replaced by the vendor. The nylen sheet
hes to be replaced by the vendoz. The "O" rings snd the backeup rings we
are abla to buy out of our Shop Store in Shop 31. This valve, if it showva
any pitting et all, we re-lap =~ excuse me, let me retract that statement
and give it in sequence, If the seat has sny pit marks, which is en
unreplacesble seat == somé of them have & false seat that is replaceable
afid some the sest is incorporated right into the body, it is pert of the
initial metal that is caat into the body == this we re-cut with a hand tool
to the right degrea swdth tools specisl made for this valve. Then we
take a lap which has the same angle and we polish this seat. After this is
all done the valve is washed and cleaned and wiped dry.

Q. On vwhat syatem were the Saxgent typa of valvas used?
A. The Sargent type of valves were used on an sir system,

Q. Were they usad on the bl por
square inch?

A, I could not tell you the reduction side of tha valva, but I do know
it was used in the b{1) alr svstenm.
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Q. What were the major problems you encountered in working with the
high pressure air systems of THRESHER?

A. The msin problem wps foreign matter and dirt in the system. This
would show up on the velve poppet and seat. And when I sm talking about dirt,
I wish Lt would be understood that I'm talk)ng in fine particles. Soge of
these pleces were probably ten~thousasndths in diameter, and probably the
largest plece we would ever hawe would be s sixteenth, which was very 5=1duqé
The biggest majority of the time &t was & fine particle, and most of these
pleces it would become embefded in the body. To give you a fair idea of
how large or how deep they penetrated, probably two or three thousandths
removal of the stock would bring the seat back to its original operating
condition.

Q. Did you find sny particles of copper in theae valves?

A. Sir, in regards to actually ifdentifying the material, some ‘af it was
so guall I could not tell you if it was copper, CRES, steel, or & ssnd-
blast, or a flux.

Q. Do you have in your possession the Portsmouth Naval Shipyard Process
Instruction Ne. 513.1C, entitled "Cleaning and Clesnlinesa Maintensnce for
High Pressure Air Main Ballast Tank Blow and Ship's Service Alr Systema"?

A, I do, sir; there it is.

Pogtsmouth Naval Shipyard Process Instruction No. 513.1C wes submitted
to the party and to the court, and was offered in evidence by counsel for
the court for tiB purpose of reading into the record an extract therefrom.
There being no objection, it was received in evidence as. Exhibit 145.

Counsel for the party waived teading the exhibit.

Q. Would you please read the paragraph entitled "Purpose"?

A. "Purpose, To establish the procedures for testing, attaining and
maintaining s specific degree of cleanliness fq' air piping systems for
new comstruction and repair. Cleanlinesas is required to ensble operstion
wl.t:hgul: fouling hazards to operating mechanisms and equipment.”

Q. This Instruction relates to new constructicn as well as repairs?
A, It does, sir.

Q. Referring to Exhibit 145, were these standsrds of procedure pre-
scribed in ¥xhibit 145 employed by the personnei under your supervisiem,
both in the shop and on the ship, when they worked on the high-presuure air
main ballast tank blow and ship's service air system?

A. To s certain extent.

Q. Please describe the extent?

A. To malntsin a $rade B Cleanliness, you should have an encapsulated
area to work in, with approximately one degree above atmospherit:pressure
80 when anvhodv abened the door. thare would ba no airborne dirt or matter
induced into this room. These conditions we do not work under im Shop 31,
Our air test section is completely right in the cpen adjacent to the Machine
Shop. Welding, grinding, was within, I would say, approximately fifty to
seventy feet away. Through out effort of using clesn wipes and lint-free
cloth and conscientious effort of the men, we are able to agsemble and
control the conditions of the valve, This required a lot of effort on opr
part.

956



Q. Will you describe the tests that were run on the reducer valves and
give the results of those testa?

A. Yes, sir. The reducer valves -- you're referring to Marotta's or
Sargenc's?

Q. Both, Treat them separately.

A. Basically the tests are the ssme and when we run a test om a Marotta
Valve or Sargent Valve we have a technical manual which tells us just how
to proceed with this test. I can glve you s general description of it, but
it won'd be exactly as worded in the book.

Q. Proceed.

A. We overhaul the valve, assemble and mount it on our tast stand., We
mount it on our test stand; we 1nduce bl pounds of air or
vhatever the plant cplls for on the pressure side of the valve, the inlet
gide of the valve., The downstresm side of the valve is left cpen. Thia is
the first test that is run on a Marotta Valve. This gives us & check to sca
that the poppet is holding the pressure and not letting it out into the
downstream side of the valve. We do this by a soap bubble acroas the face,
and we have another mechanical device which is just a round wafer with a
flexible plastic tube coming out. We hold this £lush against the outward
face and immarse the tube in water. If a bubble signifies, we know we have
@ leak. One bbbble. an inspector will not vass it. This has to be an abso-
lute tightness test.

Q. It is our understanding that there were recurring problems with the
Marotte Valves in the high-pressure air system, the Marotta High-Pressure
Valves. The valves, therefore, were continually brought back to your shop
for checking, were they not?

A. Yes, sir.

Q. Were you able to form & judgment as to whether the trouble was in
the valves or in the air system itself which resulted in trouble to the
valves?

&. The trouble was not with the valve itself. These valvas will not
operate with the slightest -~ and when I mean slightest, I wmesn anything
that can go through a ten micron filter -- they will not opegate, they will
leak == and when I mean leak, I don't mean a volume of air, a massive
volume of air, 1 mean a slight leak. This woilld raise a bubble, s soap
bubble, across the facp port before it could evaporate in the atmosphere.
So it has to be a very, very slight leak without breaking the bubble. When
wve are talking about leaks, that is the condition we are talking about. It
does not mean the valve is inoperable., This valve is very operable. But
your downstream side, your reducer, is set so close it would start to leak;
and also,yu have a built-in relief valve in the reducing valve itself, and
this would vent back out into the ship compartment.

Q. You haye described the amount of ghipyard snd factory re=work required
in certain cases with these precision air valves, Based on your exparience
with them, did you develop eny concern as to whether the ship's force could
maintain these valves in proper operating condition over a paeriod of years?

A. From the past experience that I have had with Marotta Valves and
Sargent Valves in the system, after a boat has been put back in service,
after an overhaul, within a Ecw months the biggest majority of the particles
and sirborne dirt that {s in the system 15 eventuslly eliminated ecither
through the reducers or through the relief valves, and after that pertod
I don't belleve they have any trouble to amount to snything that weekly or
menthly maintenance wouldn't take care of. May I cite an example?
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Q. Certainly.

A, We have a Marotta system in a high-pressure test in Bhop 3l end we
uge practically the ssme type of a valve, only it's on a smaller scale, and
we have vary little trouble with it. If we make a minor repair to our system,
and, as you know, airbovne dirt can get in there ~- a man is not infallible,
he lets it in, cen't help it ~- we have trouble for a few weeks till we
eliminate this dirt and after that our system runs very good.

Q. I show you Exhibit 144 again. This is an excerpt from BuShips
Instyuction 9480,.40, you have Bestified. Does this list all the prgcedures
in that ;nstmtton relative to the thhting of the submarine ses valves
enumerated thera?

A. For a shop test, yes,

Q. Then these are the instructions from which your shop pecple work?
A. These are the instructions from which our shop people work. There is
a copy of these posted in our test room.

EXAMINATION HY THE COURT
Questions by s member, CAPT Nash:

Q. Do I understand that your responsibilities were limited to work done
in the shop in Shop 317
A. Yes, sir, juat components that came into Shop 31.

Q. Prom your observation of the camponents that did come in and the
contamination that was evident therein, can you help us to understand in
any way the contsmination thet developed on boaxrd ship?

A. I believe I could, esir. I think they have the same problem ﬁhlt we
have in Shop 31 in regards to maintaining Grade "B" fllesnlinessa. As you
know, you open a pipe and there is airborne particles in the air, and if
they should land on there before you could cap it, it would be induced into
the system. And I believe flushing a2 system does not eliminate all tha dirt
that could be f{n the svatem, There is low spots. I imegine. where foreign
matter could lav. And the svatem is actuallv with & hundred oound --
between seventy snd a hundred pounds of yard service or hot water f£flush, and

when you go from a hundred pounds to b{1) pounds, it induces tha
dirt to travel; and your first source of travel in that would be your Grove
reducer vhere it reduces fram b{1) pounds down to whatever

service is working aboard the ship,.

Q. Did you say "Grove reducer"?
A. Marotta reducer.

Questions by a member, CAPT Osborn:

Q. Mr, Boutet, do you take any special precautions with respect to the
#ir you use in the shop? .

A. We certsinly do. We have a 5.2 cuble foot Ingersol-Rend Afir
Compressor. She has rour ten micron cuno rilters on it. These tilters are
changed avery eight hours, with the exception if we are running s continual
tdat we do not shut it down, because actually we don't induct that much dire
when we're doing & job like this. These filters are electriczlly alternated
from cne side to snother. When one filter reaches a certain dew pofnt, it
shifts to th= other side.
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Q. Now when a ship is undergoing overheul, the ASW systems and the
air compressors quite frequently are out of the ship for a long length of
time. What specisl precautions with respect to yard air and high preasure
air are used in this yard with respect to delivering to bii)
pound systems?

A. I wish you'd word the question again, sir. I'm a little bit confused
in your "yard air" and your b{i) pound system."

Q. I'm trying to gec bil) pound afr from the yard into the
submarine when the submarine's generatipg equipment is out of commission
during overhaul?

A. Yes, sir.

Q. What I want to know is, what special precautions are taken to be
sure that air meets the requirements of the valves installed in the system?
A. S8ir, I do not lnow, because Shop 3B has that part of the partable air
compressor thst would handle that charging. The only thing I do have is
when we have a set of spare bottles that come nvar. thev have a set of
portable bottles, flasks, that we do charge, but thiz is on a Pl
pound system.

Q. When you've observed this dirt in the valves, have you actually gone
dowm and looked to see how they charged the system?
A. No, sir.

Questions by a member, RADM Daspit:

Q. You indicated that Shop 31 did not have adequate facilities for
wmaintaining Grade "B" Cleanliness. Do you know of sny steps that you could
take to provide such?

A. Yes, sir, there have been letters put irto the Production Enginecring
Division to have this taken care of.

Q. Do you know whether it is planned new?
A. It is in the planning stage right now,

Questions by the president, VADM Austin:

Q. When was this initiated, Mr. Boutet?
A. Sir, I could not tell you the date.

Q. wWithin the month?
A. Probably longer.

Q. During April?

A. As a leadingman from Shop 31, I have had high pressure air for a pericd
of, off and on, for twelve years, and this is something we have been trying
to get done through a Shopping List =-- what we call a Shopping List =-
having material bought for us to help us get a better control over our system.
But sctuslly I could not tell you the dates or the time the letters went in,
Probably the foreman or Mr, Letch in Shop 31 could.

Q. Did the loasd of the THRESHER perhaps help to expedite the affirmative
snswer on this vequeat?
A. Yes.



Neither counsel for the court, the court, nor the party desired to
examine this witness further.

The president of the court informed the witness that he was privileged
to make any further statement covering anything related to the subject matter
of the inquiry that he thought should be a matter of record in coonection
therewith, which had not been fully brought out by the previcus questioning.

The witness made the following statement:

WITNESS: 1 would like to make one comment in regards to Marotta Reducers.
The number of reducers that ceme in and out of Shop 31 is not anything
excesgsive that has gone on in any submarine previcus on an overhaul or new
construction.

Questions by the president, VADM Austin:

Q. Are we to understand that that statement applies to the mmber of
Marotta Valves that came into your Shop 31 from the THRESHER?
A. Yes, sir.

MITNESS: May I meke one other statement, sir.

PRESIDENT: Yen, indeed, anything you wish, It doesn’t even have to have
to do with air aystems,

WITNESS: I would like to make it on the Marotta, on tha reducer valves.

The Harotts actuslly is a new valve to us. When I say "new," it's probably
six or seven years that we have been handling it, probably a little bit
longer. Now people get confused. There ere five Marotta Reducer Valves.
There could be one out of each different system come into the shop, and
when we list it on a work process card, we list Lt as a Marotts Valve., Any-
body sees this card in the shop, they say, “This is a Msrotta Valve back

in again." They do not realize that there is three or four different
services, a b1 pound reducing station, & b{1) pound reducing
station; there's o b(1) prund veducine aratinn. And they still
think it is just one Marotta Valve.

Questions by a member, RADM Daspit:

Q. Do you, from your experienca, know of any other valve which could
replace the b(1) Marotts Valve and be more relisble?

A. I am no engineer, but from practical experience if the Grove people
should put out & valve that had the velocity and the area to handle the
atr required, I would be willing to try a Grove Reducer instead of a
Marotta.

The witness stated that he had nothing further to ssy.

The witness was duly cautioned concerning his testimony, categorized his
testimony as not classified, and withdrew from the courtroom.

Walter A. Miner, (b} (8) was called as
a vitness for the court, informed of the subject matter of the inquiry,
advised of hia rights against self-incrimination, was duly sworn, and
exemined as follows:
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COUNSEL FOR THE COURT: This is a closed session of the court, Mr. Miner, end

you can divulge classified information here. At the end of your testimony 1

will ask you what classification you accord to the testimony you have given.
DIRECT EXAMINATION

Questions by counsel for the court:

Q. Will you state your name, address and present occupation?

A. Walter A. Miner, machiniat, inside; address, (b} (&)
Q. {B){6)
A. (b) (6)

Q. And you work in the Inside Machine Shop, Shop 31, of the Portsmouth
Naval Shipyard?
A, Yes, I do.

Q. What is your background and experience in your present job?
A. Well, I've been about fifteen to elghteen years in assembLy WOIK,
high pressure air, Shop 31, as a machinist.

Q. DLd you do actual work on the day shift on the reducer valves from
THRESHER during her post shakedown availability?
A. Yes, on some.

Q. ¥ow you uork;d right up until the end; is that right -- when she
put to sea?
A. I worked on the weekend before the THRESHER went to sea.

Q. Mr. Boutet left your shop on the firat of April, did he?
A. I couldn't say just when, but it waa somewhere around then,

Q. Were you working on valves from THRESHER as late as the 6th and 7th
of April?
A If that was the weekend before the THRESHER went out, I did.

Q. Can you describe the work that was being accomplished during that
first week in April?

A. Well, if this relates to the Marotta Valves, Number AHP 29 and 30,
we did overhaul them,

Q. Tell us what work you did end what you found with reference to the
valve?

A. The valve was brought intoc che shop. The supervisor brought the valve
to us and told us to repsir it. We get the plans out, dimassemble the
valve, check 1it.

Q. WUhat did you find?

A. We found dirt =~ that is smsll, I'd ssy scmething somewhere arpund
five~thoussndths, six=thousandths in size. I couldn't swear that it was
that exact size because I didn't “"mike" it.

Q. Did you work on three or four of such valves during theat first week
in April?

A. We had two or three. I wouldn't say just how many, but I know there
were Baversl valves in and out.
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Q. All from THRESHER?
A. No. Some of them came off the other boats, acme other boats,

Q. We sre only interested in the work required to be done in the first
week of April for THRESHER?
A. That would be the Marotta Valves, yes, sir.

EXAMTNATIOR BY THE COURT
Questions by a member, CAPT Osborm:

0. AHP 29 and 30 are the DU
reducers. Mr. Miner. What was the trouble with theae reducers? Wes it
minor trouble or major trouble in terms of valve operating?

A. It wis a minor detail in terms of dirt in the system, that when it
does, would get in the system and under the poppets, they would leak; and,
therefore, your valve wouldn't be efficient, Now when I say “efficient," you
would have a leak from bil) pounds down. That would be on your
vent aide,

Q. How would thie affect the system in terms of operation? Would it
mean that you wouldu't have a reducer?

A. You would have still Bb{1) pounds as long as your banks were
up. What their set-up i{s on the boat, g don't know. In our particular caee
in the shop, our compressor cuts in at i pounds and
shute off at b{i] Now whether the THRESHER had that
particular type of set-up, I don't kmow.

Q. What I am particularly interested in, Mr, Miner, is are the troubles
that you looked at in the last week on the 6th and 7th of April on THRESHER's
valves, troubles that would cause you to have no alr or minor leak around
a poppet into the compartment?

A. Well, that would be the Marotta Valve, Air High Prassure 29 and 30,
and that would be dirt under your vent poptet. Occasionally if it came into
your presgure side then you wouldn't have B{f) But in most
cases we have found thar the pressure side was in fair condition, that the
vent side leaked considerably. I will say this, we have & valve that came
off the THRESHER in the shop now, and the valve that we have was replaced by
one off the other boats. And the resson this vealve was in the shop, it
leaked quite badly, the seat wes quite pitted, and we didn't have parts to
repair it; that's why it's still in the shop,

Questions by the president, VADM Austin:

Q. Mr. Miner, when you say "dirc," you do not mean dirt in the sense
that, "He hit the dirt," do you?
A. No, sir.

Q. You mean dirc in the sense of a foreign particle that might get in
your eye and cause it to be irritated, do you not?
A. 1 would say dirt that came through your system.

Q. Well, is "dirt" a good description of what you're talking aboyt?

A. Well, I describe it in my Condition Reports as foreign matals., There
is & certsin samount of oil, which is very, very little.
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Q. Shouldn't it be called forelgn particles?
A. It could be, sir.

Q. It wouldn't be necessary for a particle to be metal to cause this
melfunction then, would 1t? If it were e little plece of sand or grit,
it would have the same affect, would it not?

A. Do this particulsr type valve, yes. But most of the time if you
find a shiny spot in there, we try to take it out, wipe it -- that is, wipe
it out, and put a glass on to determine just what's doing it.

Neither counsel for the court, the court, nor the party desired to examine
this witness further.

The president of the court informed the witness that he was privileged
to make any further statement covering anything related to the subject matter
of the inquiry that he thought should be a matter of record in connection
therewlth, which had not been fully brought out by the previous questioning.

The witness made the followlng statement:
WITNESS: I have nothing to say on the valves, slr, other than the fact
that on our Sargent Reducing Valves, I did overhaul one of them one day that
there was a considerable smount of copper chips in it -- that is, very fine,
like you'd cut off from a hacksaw; and that was brought before s board, 1
believe, by Mr. Charlie Downing here, some time ago.
Questions by the president, VADM Austin:

Q. This is from the THRESHER?
A. I will not say because I'm not sure, sir.

PRESIDENT: Well, we are primarily concerned about work done on the THRESHER.
WITNESS: I do know this, that those particular valves, your Marotta Valves
29 and 30, and your Sargent Valves, they swap back and forth occasionally.
If one leaked on the THRESHER and they needed it right off to keep in opera-
tion or test, they would borrow from another boat.
Questions by the president, VADM Austin:

Q. But you cennot be sure that this valve that you found copper chipa
or filings in was from the THRESHER?

A. No, not uniess we locked on the records, sir.

Q. And it was investigated at the time?
A, Yes, it was, sir.

The witneas stated thaot he had nothing further to say.

The witness was duly cautioned concerning his testimony, categorized his
testimony as net classified and withdrew from the courtroom,

The court recessed at 1522 hours, 2 May 1963,
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Unclasstfied

Unclassified

The court opened at 1545 hours, Thursday, 2 May 1963,

All persons connected with the inquiry who were present when the court recessed
were again present with the exception of {b) (6} vho was relieved by
G as rTeporter,

No persons not otherwise connected with the inquiry were preseat,

Mr, (b) (6) y & civilian was recalled as a witness, was reminded that his
previous oath was still binding, was advised that at the conclusion of his tesci-
mony he would be requested to place the highest clasa{f{cation on his testimony
that he considered applicable, and was examined as follows:

DIRECT EXAMINATION
Queations by counsel for the court:

Q. Your name is Mr, (b}6) and you ate a quarterman outside
machinist in Shop 387

A, I sm a leadingman machinist. I was project quarterman on the 593 boat,
THRESHER,

Q. The actual THRESHER work wasdone mainly by Mr. Palmer, was it not, in
your Shop?

A, There were three leadingmen involvad in the THRESHER overhaul on the day
shift, Houard Sholtz, Arthur Woodworth and Frankie Palmer, and myself as
quarterman,

Q. Mr, Palmer was lost at sea?
A. Lost at sea, yes, sir.

Q. Can you discuss from memory the work performed in THRESHER during her post
shakedown availability in the trim and drain systems by personnel of your shop?
A. Yes,

Q. Have you made notes to help you refresh your recollection?
A. Yes, oir.

Q. Were part of those notes taken from Mr. Palmer's writing?
A. No, sir, they wara not.

Q. They are your owm?
A. They are my own, yes, sir.

Q. Please describe the work done in the trim and drain system,

A, On the trim and drain systes? On the trim and drain, we had nothing on
trim or drain pumps. The drain pump motor, 38 did remove and ship to 51 for
balancing, and wvhatever other work they had to do. The pump was left. The trim
pump fn AMS when we went to put pressure on it,-test pressure on it,-leaked when
we got to bif) pounds. The pump is 2 split Ingersoll Rand
pump, and we did {n fact, take it apart on the ship and install a new gasket, Ths
first time we brought it up to pressurs after tha new gasket was put on it, it
leaked again and we had to redo it. The next time {t did take tha fyll pressure.
Trim and drain ball valves, as we discussed yesterday were the same thing, with
& Teflon coating, and they were removed from the ship and sent back to 38 and

Unclassified

964



Unclassified

Unelassified

wvere installed,

Q. Did you have any difficulty with the actuators?

4. I could not distinguish which actuators. A4s I told you yesterday, some
four to six actuators; I was speaking of actustors as to both the hydraulic -- all
actuators on the ship. I was talking about some four to six that I could re-
collece.

Q. Were any of the actuators in the trim and drain ayatem installed back-
wards to your knowledge?
A, Not to my knowledge, no.

.Q. Is there anything else you can tell us about the work done on the trim
and drain system, Mr, (bjifi) ?
A, No, sir, there fen't,

Q. Now I would direct your attention to the work performed under your
supervision in the air systems in THRESHER.
A. Yes, eoir,

Q. Would you describe what work was performed {n those systems?

A. Both 1 and 2 air compressora were removed from the ahin. Tha air va-
generacing room, a&s you know was altered or changed, and these air compressors
were turned arpund so they were running fore and aft and put on @ single founda-
tion'and bed plate. The overhaul of the compressors was extensive and we had
company people here, company personnel that worked on them--Ingersoll Rand
people. We did not sell the air compressora te ship's test, We gold them to
the ship on an aight-hour static run, both 1 and 2, an eight hour load run. And
they were bought--well, one I am sure of, Number 2 compressor was bought by Chief
Johmson. I am not positive who bought Number 1, We did experience minor leak-
agon Number 1, 2 was excellent and we repaired Number 1,

Q. Is that the extent of the work done on the air syatems of THRESHER?
A, On the air compressors.

Q. Was there other work done?
A. The other work, we had & mod{fication of the ball valves in the system
and this is from a DM that called for bleeder ports in these small ball valves.

Q. 4 desiga memo?

A, Actually, it vae a design memo--I believe it was a change order.
Actually, it was a change order. That {s a design memo 2643520-61, Now most of
these valves, s lot of them, mainly half-inch were sent over to 31. The five
hull stops in the boat we changed over and this was to prevent a full opening of
the valve, The handles were plactisoled and installed,

Q. Did you do any other work besides that that you have described?
A, HNo, sir,

EXAMIRATION BY THE GOURT
Quastions by the president:

Q. You spoke of Ingeracll Rand personnel overhauling the compressors.
A, Yes, sir.

Unclassified

965



Unclassified

Unclassified

Q. Was that due to the fact that the work to be done was of a peculia:
nature requiring peculiar equipment or was it because it required peculiar
skills?

A, Idon't know that. sir. T daon't know how Fhat rams shenk  Te  sene -
change over, raturally, from celluiube to mineral base, and the repairs were
extensive, but I don't know how we called those people in here.

Q. You don't know whether it was because of contractual responsibility, or
on the basis of hiring experts-you don't really know?
A. No, sir, I don't.

Heither the court, counsel for the court nor counsel for RADM Pnlne.r, a party,
desired to further examine this witneas.

The president informed the witness that he was privileged to make any furthur
statement covering anything relating to the subject matter of record in conncct-
ion therewith, which had not beenm fully brought out by the previous questioniag,

The witness states as follows:

WITHESS: 1 think that the drain pump on the 583, I am not sure whether it
was trim or drain, experienced the same trouble and had to have a gasket re-
installed in it, and i€ seemed odd at the time vhy we didn't notify the manu-
facturer as to this weak point which is Just a shade on--a little more canting
up at the upper end of 1t and it would have eliminated this, and that Is iy ir
was done twice, due to cutting the gaskat.

The witness was duly warned concernming his testimony and withdrew from the
courtroom,

Mr, (b} (8) » @ clvilian, was recalled as a witness for the court,
was reminded that his previous oath was still binding, was advised that at the
conclusion of his testimony he would be requested to place the highest clussifi-
cation on his testimony that he considerad applicable, and vas examined as
follows:

DIRECT EXAMINATION
Questions by counsel for the court:

Q. You are Mr, (b} (8} and you were employed as leadingman on the
afternoon shift in the outside machine shop, marine, in the case of the post
shakadewn avallability of USS THRESHER?

A. That is right, sir.

Q. Will you please describe the work done under your supervision on the
trim and drain systems of THRESHER duriag her post shakedown availabjlicy?
A. This is the post shakedown availability?

q. Yes. .

A. We removed the dratn pump motor that went over to 51 for new bearings,
and the sea suction valve to trim pump, the overboard diacharge. Those were
pulled for Teflon coating. And the actuators aaturally came off all the trim
and drain valves. The swing checks ware changed on the drain lines. to the

Unclassified
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bilges that is. There were more valves taken out for Teflon coating but I don't
just recall those right now.

Q. With reference to the actuators of the trim and drain valves, do you
know of any instances in which they were installed backwarda?

A, Thers was only one on the drain system installed backwards to my know-
ledge. That was corrected,

Q. Was that done accidentally?
A, Accidentally, of course, sir.

Q. Was that corrected?
A, Yes, sir.

Q. Who discovered this installation baclkwarde?

A, Well both the crew and us, This was ou pumps, the bilges; we went through
a trial of pumping each bilge pocket and this is poaitive. We checked for
positive i{ndication and operation.

Q. 1a there the same difficulty, of detecting a bacluards installattion in
advance, wich reference to the trim and drain system actuators, as in the case
of your testimony earlier?

A. Yes, they are the same thing.

Q. Did you perform the operation of the trim and drain system to the satis-
faction of the ship's crew?
A, Yea, we did, sir,

Q. Would you deascribe that?

A. We pumped forward trim to after trim with our trim pump naturally and
negative tank, and we didn't go into the collecting--the waste fuel oil or fuel
lube oil collecting tank because they didn't want to get anything into their sy-
stem., They bad been running into turbine oil and stuff lika that. So evarvona
was satisfied with the txim pump, We also, or ccurse, ran on the garbage dis-
posal unit. We cross-connected from the trim pump to the drain pump and ran
through the gama procedure. We actually put water in each bilge and pumped witl
cur drain pump. We did not use thes trim pump through the cross-connect on the
drain because thay didn't want to get any poasible dirt into that trim pump or
trim eystem.

Q. When did you do all of thiae?

A, Thip went on over a period of, I'd say, four or five nights on different
occasions. This was for tha firat clasé auxiliary man and he wag a very conci-
entious man and wanted to be sure that everything was right. We didn't have any
test memo to do thie chat I remember, but this we done to satisfy him.

Q. Can you recall whether all of this was done before the first fast cruiae
in THRESHER?
A, Yes, it wvas, sir.

EXAMINATION BY THE COURT
Questions by a court member, Captain Osborm:

Q. Where {s that check valve in the drain pimp--how close to the pump is
it located?
Undlassified
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A, The check valve?

Q. Yes.

A, Maybe you kmow there is a foot valve just above your strainer, your drains
going down into your bilge pockats are encased in a strainer and a little ways
above it you have your swing check.

Q. there is the exact position with respect to tha location of your discharge
to your waste oil tank remote operated? ;
A, That I couldn't tell you, air.

Heither counsel for thea court, the court, nor counsel for RADM Palmar, party de-
sired to further exsmine this witness.

The president informed the witness that he was privileged to make any further
statement covering anything relating to the subject matter of record in connection
therevith which had not beem fully brought out by the previous questioning.

The witness stated as follows:

WITHESS: There is one thing, I want to add, sir, as to these ball valves. You
can waks them foolproof becsuse it takss a little modification, quite a bit of
wodf fication, I imagine if you want to get into the valve it could be foolproof,
but the present actuator we could modify that stem so we could actually look down
through it to the top of the ball valve. If they actually want to give us a Design
man,” T could go along and show them how to do it. I could make that valve fool-
proaf as far as open and close, sir. [

RADM DASPIT: Doesn't the yard have a system provided for benmeficial
suggestiona?
WITHESS: Yes, sir, but in the rush of getting a boat ready, you lnow--

RADM DASPIT: Why don't you make one nmow.
WITHESS: I will, six.

The witness was duly warned concexning his testimeny and withdrew from the court-
room, X

Unclassified
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Mr, Jamea Rogers, a civilian was recalled as a witness for the court, reminded
that his previous oath was still binding, was advised that at the conclusion of
his testimony he would be requested to place the highest classification on his
testimony that he considered applicable, and testified as follows:

DIRECT EXAHINATION
Questions by counsel for the court:

Q. Mr. Rogers, for ease of reference in the record, will you state your full
name and present positiom again for the record?

A, My name {gs James Rogers, Apsistant Quality Assurance Superintendent,
Code 303X.

Q. Will you describe the quality assurance control system which wap in
effect during THRESHER's post shakedown availability insofar as new work items
and then again insofar as repair items are comcerned. We would like you to divide
your description into the following categories: those jobs where quality
assurance division had definitive control, Second, those jobs where there was a
split of reaponsibility, and thirdly, thoae joba where inspection performed by
quality assurance people was done by them acting as agents for shop work. Can
you do that?

A, TYes, sir. In the area of non destructive tests, the PSA period, the
system was used the same as was utilized on the 620 using Production Department
Ingtruction 4410.5, which sets up 2 joint control system for radiography of butt-
welded joints. 1In this case, the Yard request for work is initiated by Shop 56,
is then sent to the welder, from the welding shop by the shop L{afeon Section;
it is sent to radicgraphy where radiographic inspection ia performed and fed back
through the same chain. In the case of the 593, each joint was uniquely
identified or named by Shop 56 for this purpose. In the case of new construction,
at the present time, this work is accomplished through the Joint Control Cemter.

Q. Mr. Rogers, I would like you first to describe this aystem as it existed
during THRESHER's post shakedown availability. I will aak you later what
changes have been made.

A. That would be in the area of NDT, the one I have just described., In the
area of shipboard tests, specific areas of coverage were designated by Tast
Memorandum and a job order brief. These areas were and are rather limited in
their scope. Our responsibilities are spelled out specifically in this test
wemo coverage. Certain inspections were made jointly with the ship's force,

Our principal customer, COMSUBLANT, policy in these matters is to have the ghip's
force inaspect certain systems. It has been a basic principle imposed here in
thig Shipyard. We have on record the areas of the tests and inspections that
Code 303 performs. Would you like them specifically?

Q. Yes, please.
A. These would cover the three aystems, auxiliary salt water, trim and d2ain,
and air.

Q. As the criteria existed at the time of the post shakedown svailability,
is cthat right?

A. TYes, air. The auxiliary salt water continuous vent syastem was imspected
and tested in accordance with the appropriate tept memo,-1f you wiph these, -
and job order.

Q. When was that?

A, I don't know whether I can come up with a date or mot, I don't have
that date. i
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Q. 1Is there any way for you to estimate?
A. Yes, it would be in February. I am sure I have it here pomewhere, but
1'11 probably come across it.

Q. When you tell us abeut it, can you amplify your description of the
division of responsibility in connection with tests performed on the auxiliary
sea water systems, whose responsibility was it to accept thoge tests?

A. All right, The auxiliary salt water system, first of all, had the in-
tegrity test followed by ultrasonic inspection which has been taken up here
previously. Towards the end of the availability, the entire after suxiliary salt
water system was subjected to hydrostatic test, And I have the date on this one.
That is on 3/7/63. This is an example of split responsibility, in which case
303 had the responsibility of accepting the new work on the PUFFS. The ship's
force accepted the other parte of the system, the engine room and the auxiliary
machinery space.

Q. Are you refreshing your recollection from an inspection request dated
March 7, 19637
A, Yes, sir.

Q. I show you Exhibit 103 which has been admitted before this court. Is
that an identical one?
A. That is the record in our office.

Q. Signed on the bottom with a pencil aignature of "R. Podwell," is that
correct?
A, Yes, sir.

Q. Do you have personal knowledge of the fact that the entire ASW system
aft was inspected pursuant to this inspection raquest or are you working solely
from the knowledge you can derive from looking at Exhibitc 1032

A, From my knowledge of looking at this, sir, plus what my men would have
told me that were on the job.

Q. Who was on the job?
A. Bob Arnold was one of the men on the job.

Q. Was Mr. Newsom also on it?
A. Ken Newsome, yes.

Q. Who told you about the inspection of that test?
A, Well, Mr. Fite has given we most of the information, sir.

Q. What was that information that he gave you?

A. That the syastem around the PUFFS was accepted under hydrostatic strength
test by Mr. Newsom , and at the same time they had the ship's force people down
there as the system was under test by Shop 56 and the ship's force witnessed the
reat of the aystem, the rest of the after auxiliary salt water system.

Q. Did he specifically mention the date, or did your testimony concerning the
date come from your citing of the figures "3/7/63" on the Exhibic?
A, That is correct,.

Q. The latter is correct?
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A. Yes, I would base my statement on the fact that the slip would be made
out on the day that the test was accepted,

Q. Please proceed.

A. As a result of the ultrasonic inspections and visual teste that were
put on the auxiliary salt water systems, there were no joints rejected in this
system. Code 303 had no job order on the trim and drain system.

Q. Whose responsibility would be the inspection of that system?

A, That would call for the shop, the lead shop, in this case it would be
Shop 56, would pressurize the system and present it to the ship for their acceptance
1f there were any work done on that system, and that would be typical of many
systems,

Q. Could you name a few?

A. Hydraulics, high pressure air, any system, I would say, that the shop
worked on, would be in that category if it was not specifically designated for
Code 303's acceptance, This 18 a test memo of the continuous vent. Another
specific test i{s the high pressure air compressors. There were certain test
inspections performed on this unit due to moving the unit and piping rerun. And
that was completed satisfactorily, sir, according to the issued test memorandum.
Lithium Bromide--another test memorandum issued, which has been previously sub-
mitted, There were certain tests that remained to be done on.this unit, and
there were some of them to be done at sea, This has previously been submitted on
that list of uncompleted tests submitted by 303B. I have also certain hydrostatic
tests that were performed on salt water systems overboard discharge; I have the
slips here where we were called in on these systems by Shop 56 to witness the test,

Q. Does that fall into the category of jobs where you conducted the inspection
as an agent for the shop?

A, Yes, sir. This would be in that category, sir. These were also conducted
in conjunction with the ship's force. We have many cases here of the ship's force
signature on these acceptance slips along with 303's,

Q. Can you describe very simply for us how you determine into which of the
three categories a given inspection job will fall: one, where quality assurance
has definitive inspection of the test control of the inspection and, second, where
there is a split responsibility and third, where the quality assurance people act
as agents for the shop?

A. First, where we have a specific, definitive responsibility, sir. There
again it is derived from the test meme which really is a2 mandatory document or a
job order brief, which would spell out for inspection to perform work, would be
the second one.

The area of joint responsibility is areas that shops have to perform certain
tests or inspections to prove their work and these would be witnessed and ac-
cepted by the ship's force, the shop presenting them to the ship's force company.
If we tied in, it would be specifically set up on a job order as I repeated, or a
test memo., As we said before there are on an overhaul or PSA many in this area
that go directly to the ship's force for their acceptance of shipyard work.

The area where we act as an agent 1s at the request of a shop, either to comply
with the job order or test memoranda; the shop calls us to perform the inspection
or test, or over and above that, to call us In to witness a test that chey put on
for the ship as indicated by these slips here which did not specify 303's partici-
pation but which we became involved in.
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Q. For those inspections and tests in which the quality assurance personnel
acted at the request of an individual shop, if the work were rejected, how is the
ship apprised of the situation?

A, Just a rejection slip 1s made out, sir; and it is forwarded to the ship
superintendent, and the form is 979. 1 believe this was entered before, but
this is the form we use, That is a formal recognized piece of paper in the
Shipyard. 4&nd for all deficiencies, weeps, or unsatisfactory conditions, one of
these is issued to the ship superintendent.

Q. How does the ship hear of it?

A. In the case of this, a copy goes-for new comstruction tbo-a copy goes to
the commanding officer of the vessel. He is put down here for distribution. It
also goes, of course, back to the shop via the ship superintendent.

Q. Would you describe the responsibility of the Quality Assurance Division
for the inspection and test of silver brazed piping joints which are included in
work items in the three categories we have mentioned?-- .

A. .All this {8 the P3A.

Q. All this is for the post shakedown availability of THRESHER.

A. In the case of silver brazed inspection on the 593, the work requests to
pecform UT, originated with the ship building inspector Code 303B. As a result of
their surveillance of the system, they initiated the card that called for UT. In
some-we quoted the figure before of the number of joints in the neighborhoed of a
hundred and ninety were done under this system. New work which Shop 56 might
perform as a result of rejects, ripout or other changes that required UT, would
be initiated by a request from 56 on the same form, same card. This would go
through the chain to be UT'd and satisfactory back to the shop or rejected until
we had a clear card on one specific joint. Shop 56 in this case would designate
the joint uniquely by a name.

Q. Were any tests--ultrasonic tests--of silver brazed jointe conducted during
THRESHER's post shakedown availability undey that third category, that is where
there was & split responsibility?

A, 1 could think of none, sir.

Q. The ship requested none directly?

A. Not to my knowledge., If they did, and it could happen on a ship that
the ship's force might--and they may have--it would weork the same way. We would
UT it for the ship and in case of reject we would send out, not only a copy to the
ship, but also back through to the shop for corrective action. There may have
been. It would be handled exactly the same, It would have to be cleared before
it could proceed.

Q. Have there been any changes since THRESHER's post shakedown availability

period in the procedures which you have described to us in your testimony today?
A. Yes.
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Q. Would you describe them pleszse.

A, There have been some during her post shakedown availability in the period
from the time she came in through the winter months in the #rea of non~destructive
testing primarily whereby certain instructions have been written to cover Level 1
hazardous piping svetems.

Q. Did you say Level 17

A. Yes, sir, Bureau of Ships designation of piping system, Level 1 being
hazardous piping systems such as salt water, high pressure air, hydraulic, steam,
auxiliary steam, to mention a few. They are epecifically designated.

Q. Are they also raferred to as P-17
A, Yes, sir, these are also in the category of P-1 piping or P3A.

Q. What changes have there been?

A. 1In this respect we have specific control of eome seven thousand controlled
Jjointa on a specific ship. Tha plan 1is actually designated and marked up so that
each joint 1s identified on the plan by a unique number so that every joint is accounted
for on any one system,.

Q. What doea it mean that you have control of those joints?

A. There would be a composite list of all these joints for any one system.
The request for ultra--for non-destructive test would come through the joint centrol
center, whereby all work from 56 or 26 through this center. The joint control center
is aware that 56 has started to fabricate a certain joint, that 26 is now welding
it, ultimately that it is non-destructively tested and fed back through and accepted,
with every joint identified on a plan, a complete list of all joints; when you
finish a eystem that all joints involved have received their required non-destructive
test. This is now in effect and is working.

Q. When did it go inte effect, what month?

A. T think March but I will verify it in a second. I have the instruction
here which £s 4410.7, Quality Assurance Pabrication and Inapection of Non Nuclear
Piping Systems, effective date 25 Pebruary for the 636 and subsequent ships. This
not only takes care of weldad joints but the ultrasonic inspections of sil-brazed
Joints &lso are controlled in this same manner whereby a plan indicates all of the
joints that are involved in any one syatem and abgolute control is therefore able
to be meintainad,

Q. Were there any other changes in the procedures applicable?

A. Regarding shipboard tests which cover a large area of our work in new
conastruction, thera have been no changes of any consequence. In case of new
construction, there is & completa gset of test memoranda which covera the entire
range of tests that are to be performed upon the ship, complete in &1l Tespects.
And that is our guide and our reference and our responaibility to see that these
are carried out,

Q. Beforas the Joint Control Center was set up, in the case of a joint worked
on by Shop 56, is it possible that the Quality Assurance Division would mot know

about it and would not, therefore, inspect the joint?
A, 1t could be poasible,

ERAMINATION BY THE COURT
Questions by a court member, Captain Hushing:
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Q. Mr. Rogers, you said, I believe it was possible for Shop 56 to complete
8 joint and you did not know about it before this new joint control center was
set up. Can you describe this situation a little more carefully, please.

A, Well, caks a system, sir, that 56 worked on it for soms reason or other.
They would normally submit the request and they do submit the request for the
non-destructive teating that is required. Tf they neglected to de thias, in the
case of PSA work, where we do not cover the ship as a whole, 303 might not be
aware that the shop was working on this particular system.

Q. Wouldn't this new work be covered in a job order?
A, Yes, sir, it would be covered in a job order.

Q. 1If it were covered in a job order, would not the PAE man who wrote the
Job order normally inform 303 if it is new work?
A. For NDT requiremants?

Q. Yes.
A, Not necessarily, sir.

Q. Under what circumstances would he not?

A, 1If the job order brief would call out the NDT requirement, that is if we
take an example if we may, a system that required radfiography on a butt-walded pipe
Joint--the job order brief would not necessarily say for Shop 56 to put together
the pipe, for Bhop 26 to weld the joint and Shop 29 or 32 as the case might be, to
perform radiography. It would be mandatory for the shop to request it as they
were cognizant that this is & high pressure system and requires NDT work, but it
might not be in the brief.

Q. What is your Shop 29 and what is your Shop 327
4. Excuse ma. They are cost center numbers for Code 303 sir, 32 being the
per annum people and 29 the Group III per diem.

Q. But if they were on the job order, 303 would get a copy of it?
A. Yes, sir.

Q. 5o 303 would know it ip supposed to perform such a test?
A. We would do that, we would, sir,

Q. And then it is just a case of following up to make pure that such a
request was made at the proper time?

A. Right, We would then have surveillance over that item and be aware
that we should receive a request for specific work in that area,

Q. Then I don't understand your example as being one in which Code 303
would not be aware of the raquirements for quality assurance test?

A. 1 dare say thet in scome cases the job order brief does not go to that
detail,

Q. Are you stating then that the P&E is not doing ita job properly in not
including it?
A. The job orders, I think should be all inclusive; it would be most helpful,

Q. A jJob order is supposed to cover all of the productive elements in the
shipyard and certain of the overhead elaments, is it not?
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A. Yes, sir.

Q. So that a failure to indicate proper test is a failure on the part of the P&E
man to do his job properly?
A. I would say so.

Q. What kind of instances of this situation do you have? Is it regularly five
per cent, ten per cent, fifty per cent?
It's irregular, I would say.

Q. Irregular. Does Shop 56 normally catch up with this sort of thing?
A. Yes, sir, they do.

Q. 5o what then would be your estimation of this probability of such an event
having occurred on THRESHER?
A, I would say it would be very remote,

Q. You are saying it is possible but very remote?
A. I would say so, yes, sir, it is possible but very remote,

Q. Llet's talk about welded joints in the ASW system of THRESHER. Did Code
303 make any inspection of old welded joints in THRESHER?

A. To my knowledge, no, we made an inspection of some cld joints but I think
they were all in the steam system, sir,

Q. But in the ASW system, did you make any tests with welded joints that were
made prior to the PSA?
A. To my knowledge, no.

Q. Did you make any inspection of new welded joints in the ASW system--were
there any that you inspected?

4, I am very sure there were. I do not have them, sir, with me. I say there
must have been,
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{b}{8) was relieved by () (8} as reporter at this point.

Q. Relative to radiography of walded joints, has there been a changa during
the past three years as regards radicgraphy in terms of quality of radiography?
A. Yes, sir.

Q. About when did this take place in this Shipyard?
A, It took place in Novembar and December of '61.

Q. Was the quality of radiography sharply increased ss a result of this
changa?
A. In some areas, yes. Not immediately in all areas,

Q. 3But comparing the perfod 1962 in the Fall with the pre 1961 perfod; would
you say that radiograpby had been sharply improved?
A. T would say that we have improved considerably, sir.

Q. As a tesult of the improved radiography, do you now see defects which
were earlier not discernible in piping welda?

A. We haven't had opportunity of doing too much of that work. Some of
outr older radiography, the qualicy of the radiographs might ba such that it
would be difficult te discern any more increase in defects.

Q. Did your reject rate in pipe welding go up as a rvesult of the improvaed
radiography?
A. I would 1ike to go back to the 593 new construction peried.

Q. No, answer my quastion. Did your raject rate inm pipa welding go uvp
after you had improved your radiography?
A. Yes, I would say so.

Q. Did you go back and re-vadiograph welded joints in THRESHER, which
had bean put there in construction?
A. New construction?

Q. Yes.
A. No, sir,

Q. HNow what is your position again, Mr. Rogers, {n the Shipyard?
A. Assistant Quality Assurance Superintendent.

Q. And vhat is your rating?
A. 14,

.,

Q. Do you know all the shopmasters in the Shipyard?
A. 1 do,

Q. Do you know them weil?
A. I know most of them quite well.

Q. What kind of relations do you have with them; is it frisndly?
A. I have friendly relations with the masters.

Q. Do you talk to them on a regular basis?

A. Some of them; the ones that sre involved in my business; that is the
Qutfitting masters, more than some others.
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Q. When you find evidence of recurring deficiencies, do you give them
feadback information on thase recurring conditions?
A, We do, in the areas of welders, brazers and test people, also.

Q. Do you give it to them officially?

A. Yes. In both ways, Captain. We have official documents which go back,
and show the deficiencies of their people, and we talk across the room; tell
them verbally.

Q. Do you make it a practice, in addition to the official memos, to talk to
the shopmasters and shop management when deficicncies occur?
A. 1In many cases I do, and in some cases I do not.

Q. When have you last talked in such a way to the foreman of the 56 avca?
A, Well, Mr. Scarponi and I have discussed the quality of sil-brazed work,
but not aspecifically to any individual or any reject rate.

Q. How about type of rejects?
A. No, that i{s fed back through the Quality Assurance engineers, back to
his people.

Q. Tell me how this information gets back; for example inthe sil-braze
deficiency area, from Quality Assurance to the people who axe doing the work.

A. On the request for radiographers, the brazer's number is recorded, and
if, as it has happened, that we get a reject rate that seems high for a par-
ticular brazer, we then notify the Quarterman or the Foreman of what is taking
place. This is done.

Q. Would you happen to have any sample memos of that kind on the silver
braze problems over the last seven or eight months?
A. No, I have not,

Q. Do you happen to remember the approximate time of amy of your conver-
sations with Mr. Scarponil?

A. T had none on thia particular subject with him; my supervisor had
discussions with his supervisor?

Q. What supervisor?
A, Mr. Marsden,

Q. And to whom did he talk in the Shop 56 area?
A. He talked with the Quarterman who had that particular shift. I recall
one case that was specifically on the SKIPJACK.

Q. Do you think if we talk to Mr., Marsden he could recall soms of these
discussione with Shop 56 people?
A. I'm gure he would, sir,

Q. Let me ask you a little bic of an embarrassing question, perhaps, and
I will preface it by the remark that {n many Shipyards the Quality Assurance
people are known a8 the warts on the fanny of progress, meaning generally
that production people sometimes do not understand what the Quality Assurance
people are doing, and they feel that they are getting in the way. Is there
any such feeling, that you know of, in this area between Qualiry Assurance
people at this Shipyard and the management of the various shops?

A. I would gay there is; it's evident to me in the area of radicgraphy.
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Q. Elaborate on that s little bit, will you?

A. Where we have our standards to meet in welds quality, and it results in
a reject rate on pipe joints or hull structures, which necessitates repeir,
re-radiography and sometimes repair again. This is going on even at the presant
time.

Q. With whom do you have difficulties under thase circumatances?
A, Shop 26, primarily, as it's concerning welding. I have diacussed this
at gome length with Mr. Cole, Foreman of Shop 26.

Q. How about Shop 56; do you have any difficulties that way with Shop 567

X: Not particularly.

Q. How about Shop 38; are they raceptive Lo Quality Assurance?

A. I think Shop 38 recognizes that we have a job to do. In their case
it's more teating, to test out equipments adequately. We do have some com-
plaints that we are not moving along fast encugh.

Q. How sbout Mr. Poor, the Outfitting group master; how does he react to
your recommendation and suggestions?

A. Mr. Poor cooperates very well vhen we have items that are brought to
his atteuntien,

Q. You think then that he is receptive to the information provided hio?
A, Yes,

Q. Have you seen any evidence that he has used it?
A. 1In the case of the 620, a boat under test right now, he has, and he
does.

Q. Would you say then that the Quality Assurance program is gaining some
recognition in the Shipyard?

A. I would say it is, definitely; in tha area -- I think the biggest gain
will be in the area of non-destructive tests, and control has to be exercised
once again on pipe joints. It takes more time to do this; it's not quite as
quick, but the shopa recognize this, and we have no difficulty with our program.

Q. Do you have any major obstacles of this kind at the present time to
which you do not see a reascnable answer?

A, T have a problem, a matter of keeping records and books on this partic-
ular phase of work; we are just really starting it; it's quite recenmt, but
it's going to be a big job to keep proper records and the records must be
proper. That is going to be en area where it is difficult to man. However, it
will be manned by clerk type people and not mechanics.

Q. How often do you talk to the Production Officer?

A. Well, Captain, when I was in 303, the Head, I was under his direct
supervision and I talked to him quite frequently., Now I talk to him infre-
quently and do most of my business through Commander Rule.

Q. Do you get full support from Commander Rule?
A, Yes, sir.

Q. Are you ever unduly pressured to pass an item in the way of gaining
time?

A. I have never been in that position.
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Q. Would you say, then, that so far as you can tell, the Production
Officer, through Commender Rule, supports the Quality Assurance program?
A. I would say so.

Questions by a member, CAPT Osborn:

Q. Mr. Rogers, how difficult do you think, based on your experience on
two ships, THRESHER and SKIPJACK, it's going to be to imstitute the same
qualicy controls, that say you have in the 6367

A. To institute in which ship, sir?

Q. I'm talking about shipa that are already built on lower quality stan-
dards, namely, SKIPJACK and THRESHER. How difficult do you think it's going
to be to institute the same procedures on jofnts and hazardous systems as
say you're going to have on 6367

A. I understand the question. It would be very difficult because of
the inaccesaibility of pipe joints, one, the biggest item, They are diffi-
cult to get at to perform ultrasonic inspection, a hundred percent of the
joints, and ultrasonic was not used in 593 construction.

Q. Were you alarmed, or did you take any action with reepect to ultrasonic
results that you have observed ycurself with respect to SKIPJACK or THRESHER,
in the light of the fifty-six joints that you examined; did you think the
number was too high in rejections, or too low?

A, We didn't have a very high rejection rate on the 593; and those thet
fell below the bond criteria fell below with a very emall percentage, so we
had no gross lack of bond in any joints that were ultrasonically tested,

Q. Let's get the specific joints you're telking about. Are you talking
about specific joints that are made, new ones or old ones, that were not
made under the comtrol program?

A, First we could take the old ones that were made when we didn't have
the control, and those are the ones that were ultrasonically inapected as the
result of the directive to do those. Those would be tie first ares and that
is what I referred to.

Q. You thought you had pretty low rate of rejecticns on them?
A. Yes,

Q. What would you say was a low rate of rejectiona?

A. Ten or fifteen percent. In the case of new work, our rejection rate
did not run any diffarent on the 593 than on any new ship that we are doing
now.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. The question that I sghall ask relatea to the THRESHER's period of post
shakedown availsbility. Before the establishment of the Joint Control Center
System, which you have described, to make sure that every joint worked on by
Shop 56 was ultrasonically tested or X-rayed, as appropriate, would require
maintenance of a checkoff list, master checkoff list by Shop 567

A. Yes, sir.
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Q. The checkoff list would have to be established, Do you know
whether Shop 56 has such a checkoff list for systems such a3 THRESHER's
auxiliary sea water system?

A. 1 do not know.

Questions by the President.

Q. Mr. Rogers, the name of your particular part of the orgenization is
Quality Assurance; is it not?
A, Yes, sir,

Q. And we have given to your Quslity Assurance Division a job called
integrity Tests; is that correct?
A, Yes.

Q. Recognizing full well that submarine design and submarine construction
have both become more and more complicated, at a rapid rate in the last three
years, is it not true that Quality Assurence and Integrity Tests will only be
as good as they are made to be? No degree of elaborate systems, such as the
new one of your Joint Control Center, no mumber of job orders that say to do
an Integrity Test on the U.5.S. THRESHER, will in fact give you an integrity
test if you do not believe what you find when you make those tests: ia that
correct?

A. That i{s certainly correct, sir.

Q. Now I am referring to a memorandum from your part of the organizatiom,
from 303B2 to 303, and in that memcrandum I find that there was a joint ultra-
sonically tested and rejected on the ASW lines forward. Now I belleve that
you testified there were no old jointe that were found on that line to be de-
fective; is that correct?

A. My memorandum states that no joints were rejected in thie system.

Q. The ASW system? Your memorandum and this memorandum do not give ths
same information; do they?
A, No, sir.

Q. Now I also find in this memorandum that of the total of 58 joints in
THRESHER which were made prior to her post trial availability, = total of
20 were rejected. My mathematics gives me thirty-four plus percent of rejec-
tions of old joints, and yet you just testified that you considered that the
percentage of fallures of old joints to be rather smell. I find it difficult
to reconcile these, Would you try to reccrcile them for me?

A. T was taking the rotal number of joints that we ultrasonically in-
spected on the Integricty Test and I thought that it was in the neighborhood
of about thirty joints, or thirty-five, perhaps, that we rejected. Those are
the figures that I «-
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Q. Well, that's high, according to this memorandum. Total number ultra-
sonically rejected was twenty.

A. We ultrasonically inspected, Admiral, approximately 190 joints on this
program,

Q. This memorandum would indicate that you inspected visually and ultra-
sonically, a total of 170 joints, but of those, 67 were rew ones, and therefore,
taking 67 from the 125 joints accepted by uvltrasonic tests, that left 58 old
joints that were inspected by ultrasonic methods, and of those 58, 20 failed.
Now as the Assistamt Quality Assurance Superintendent, didn't chis ring a bell
with you, that something further needed to be dome in testing for quality assur-
ance of the old silyer brazed joints in this ship, which had been through a
shock test just before coming in for this PSA?

A. Ne, sir.

. You see, Mr. Rogers, our concern is not with systems, but with results.
Who is your immediate superior?
A, Commander Rule is my iwmediate superior.

Q. Did you bring to Commander Rule's attention the rejection rate of the
older joints that were tested in the ship?
A. MNot personally, no, sir,

Q. Did you do it other than personally?
A. The report went through Commander Rule.

Q. You saw this report, did you?
A. Yes, sir,

Q. And you knew that Commander Rule would see it and therefore you felt that
it was not necessary for you to bring any particular attention to it; is that
corgect?

A, No, sir. I wouldn't say that.

Q. What would you say, Mr. Rogers?
A. I would say that the reject rate, as evident on the 593, was probably
what we were experiencing on new construction,

Q. On new construction now?
A. The joints that we find reject will run fifteen, twenty percent.

Q. Mr. Rogers, we are talking different figures. Let us get synchronized.
According to data from your own part of the organization, contained in this 1%
April memorandum, which I am reading, from 303B2, to 303, Exhibit 118 before this
court, there were 57 new joints inspected. There were a total of 125 joints ultra-
sonically tested, according to testimony before this court, not one of those 67
new joints failed to pass ultrasonic tests. It would seem that the state of the
art, as practiced in this Yard at present, is not giving a high rejection rate
for sil-brazed joints by ultrasonic testing processes, but of the remaining 58
joints from that 125 total, 20 joints were rejected. These joints were old
joincs that were made in the shop before the post shakedown availability. There-
fore, 20 out of 58 is not fifteen percent; it's thirty-four plus. So now that we
are synchronized on data, will you go ahead and answer my previous question?

A. 1 did not call it to Commander Rule's attention.



Q. Are you the senlor civilian in the Quality Assurance branch?
A, Yes, air,

Q. Who would call this to Commander Rule's attention, if not you?

A. T would be the one to call it to his attention, He does, of course,
do business with other supervisors than myself in the organization directly,
both back and forth.

Q. Would Mr, Marsden be one of the supervisors who wmight have been more
responsible in this particular area than you?

A. No, sir., Mr. Marsden is the head of the ultrasonic section, to perform
the vltrasonic work.

Q. But in effect is under you?
A. Yes, sir,

Q. As are other supervisors in 3037
A, Yes, sir.

Neither the counsel for the court, the court, nor the counsel for RADM Palmer,
a party, wished to examine this witness further.

The president of the court informed the witness that he was privileged to make
any further statement covering anything relating to the subject matter of the

inquiry that he thought should be a matter of record in connection therewith,

which had not been fully brought out by the previous questioning.

The witness stated that he had nothing further te say.

The witness was cautioned concerning his testimony and withdrew from the
courtroom.

The court adjourned at 1715 hours, 2 May 1963.
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EIGHTEENTH DAY

Portemouth Naval Shipyard
Portsmouth, New Hampshire
Priday, 3 Msy 1963

The court met with closed doors at 0910 hours.

All persons connected with the court who were present when the court adjourned
were again present in court, with the exception of {ib} (8) ; who was re-
liavad by (k) (&) as reporter. RADM Palmer, a party, and LCDR Hecker,
a party, and his counsal waived thair right to be present at this seasion of the
iaquiry. Ceounsel for RADM Palmer was present.

No witnesses not otherwise conmectad with the inquiry were¢ present,

(b} (8) s civilian, was called as a witness for the court, was
informed of the subject matter of the inquiry, vas advised of his rights against
self-incrimination, was duly sworn, and was examined as follows:

COUNSEL FOR THE OOURT: Mr. (bI(E) , this is a clesed session of the court, end
clsspified information can be divulged hera. At the end of your testimony I
shall aek you what classifjication you would acgord to your tastimony as a whole,

DIRECT EXAMINATION
Questions by counsel for the court:

Q. State your name, saddress, and present occupation.
A. My name is (k) (8) . {b} (6)
. 1 am Senior Supervisory Inspector, Metals.

Q. You are employed at the Portamouth Naval Shipyard?
A, Ye», air.

Q. What is your background and experience ia your prasent line of work?

A. 1 bave been with the X-Ray Section for sixteen years. My background
in this line of work starts with the actual radiography work using cobalt
and radium capsules back in 1947. I progressed im this f£ield up to the pre-
sent day, whare 1 mov observe the use of mores advancad means of radicgraphy and
nevly acquired iridium sources and x~-ray equipment. We started with two employsas
in this sectfon in which 1 am concerned, and we now numbar around eighty. The
background, as 1 just stated, is from constantly being commected with radiograph
work. T would say that this is wholly my line of work, radiographic inspection.

Q. Did you have any specisl formal trainimg im this field?

A. No, sir. The training I acquired was from asseciation with my super-
visor, Mr. Howard Dickermpn back in 1947. Mr, Dickerman was the head of the
Non-Destructive Test Braach at that time. I have been to one achool out iim
Columbus. Ohio. Docter McMastar's School on radieeranhie vork. radiaerachic
testing. Throughout ths years I have been axposed to lectures and talks in
Boaton, at the Massachusatts Institute of Technology. and various seminars that
have come our way,
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Q. My questions now will be specifically relsted to THRESHER during her
post shakedown availability. Will you describe the procedures and mathods for
the radiographic inspection of welded joints in sesz water pipe systems?

A. Yes, sir. We raceive all work requests which have anything to do with
sea water piping from Shop 26, the liaison section of Shop 26.

Q. What is Shop 26?7

A. That is the welding shop, sir. The welding shop submits to us work
requests by forms, IEM forms, and others, They are 1369 Forms. These forms
are self-explanatory. They give us location, ship location, size of pipe,
wall thickness, and all of the pertinent data necessary to conduct our radio-
graphic inspection, We are scheduled to do this work by Shop 26; that is, they
will clear an area for us, and we in turn will dispatch groups of men to the
location to perform our specific duty. We teke our cards, our work raquests, and
go to the location, perform the radiographic inspection of welded joints accord-
ing to specifications. We at present, and have basn for years, hava been using
the MIL standarda. In this particular case of THRRSHER, MIL atandard 271-A was
employed, This spells out in datail the necessary requirements for Grade "A"
radiography. Our ascceptance standerds for the pipe joints of THRESHER and ground
work is NAVSHIPS 250-692-2 of January of 1961, as amended by Shipyard Notice 9480
of September. These are our acceptance standards today.

Q. 1Is that Septembar of 19612

A, September of 1962, sir, After having accomplished ocur radiographic
inspections in the csse of THRESHER again, our pipe sizes were over the &4-inch
diameters. In this instance we are obliged to perform 100 per cent radiographic
inspection of piping, anything over &4 finches. as prescribed by standards. This
was done. We have completed our radfographic inspections of ths piping. The
films are devaloped by us, processed, and read by qualified readers. By ""qual-
ified readers" I am refarring to men who have been exposed to a month's course,
plus two waaks refresher, at the Dettis Plant in Pittsburgh. Personnel at this
plant conducted a course im radiographic imspection and incerpretatiom. Four
of these men have been exposed to this. We feel that cheir background and their
education and interpretation is quite adequate and satsifactory. These joints
were interpreted by these men.

Q. Do you have more readers than just the four men you have menticned?
A, Yes, sir, we do.

Q. D1d they make readings of film plates taken from THRESHER during her
post shakedown availabilicy?

A. I havs one other reader, sir, and he is strictly on castings.
Q. Without formal training?

A, Thia is right, sir. His training has stemmad from his associatien
with myself and other technicians.

Q. What sort of training do the men who taks the pictures have?

A. They are subjacted to six months basic training with us in radio-

graphic work. They attend & health phyaics course by the Induatrial Hygiene
Department, and they are trained by actually being on the job and doing the
wvork with radicgraphy. 7They are referred to as Inapectors "B."
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Q. Do they carry cards indicating their qualifications te perform this
work?

A. No, sir. The only cards they carry are those vhich indicate they
passed the health physics course. These ware issued to the men.

Q. During THRESHER's post shakedown avallability, was there an occasion
when you found that unsatisfactory work was being performad either by those
who took the pictures or those who interpreted them?

A, No, sir,

Q. Do you have a list of welded sea water piping jolnts which wers radio-
graphed during THRESEER's post shakedown availability?
A, Yesa, I have, sir.

Q. Is your list broken dowm by plan number, system, joint number, aize,
location and date of clesrance?
A. Yes, sir.

Q. Would you produce it, please?
A, Here it ia.

Q. Did you make this list yourself?
A, Yes, sir.

Q. 1s it, to the best of your knowledge, true, correct and complate?
A. That is right, sir.

The forementioned list of radiographed welded joints was submitted to the
court and to counsel for RADM Palmer, a party, and was offered in evidence by
counsel for the court.

There being no objection, it was so received and marked "Exhibit 146."
Counsel for the party waived the reading of Exhibic 146,

Q. (By counsel for the court) Referring to Exhibit 146, will you explain
your tabulations to us, please?

A, Yes, sir. Firat, by plan, all of the requests are submitted to us.
The forms include all of the data which you have seen here on this exhibit
(Extiibit 146). We show the plan number, which is indicative of a particular
system. We use the last three digits of the plan number on our radiographic
films so that we can correlate and compare the films to the plan number. I
will read ths top of the lisc, which runs from FL-2 te F-225. This 18 a system
whereby the "FL-2" represents a flange according to the plan, The "F-225"
indicates a fitting number. The sizes are predetermined and are written on our
cards by the leadingman welder, who is responsible for the data supplied to us.
He is closely related to the job, and so his location is most important. This
indicates "Frame 81, Port, Engine Room." This enables us to immediately dis-
patch men to go directly to thes boat, to the engine room, to the port side, and
it enhances our program in that we are able to obtain a few more shots per shift,
as the case may be, to cut down on searching for the joints. The date of com-
pletion is the final date on our 1436 Forms, which are our disposition shests,

tadiographic disposition sheets. This is the date of ‘final acceptanca of that
particular joint,
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G. Do you have a plan diagram showing the general location of welded
piping joints that were radiographed during THRESHER's post shakedown avail-
abiliey?

A. Yes, sir, 1 have,

Q. These include the auxiliary sea water system, the trim sand drain system,
and air conditioning salt water system?
A. This 1is 'I:‘iﬂll:.

Q. Would you produce it, pleasel
A. Here it is here.

The witness produced the aforementioned plan showing the location of welding
joiats radiographed during THRESHER's post shakedown availability, It was sub~
mitted to the court and to counsel for RADM Palmer, a party, and was offered in
evidence by counsel for the court,

There baing no objection, it was so received and marked “Exhibit 147."

COUNSEL FOR THE COURT: If you will step over here, Mr. (b)(f} , T think we can
mount it for you.

Exhibit 147 was mounted on a board for demonstration purposes.

THE WITNESS: The legend is as follows: The graen ia air conditioning; the
orange Ls trim and drain; and the red is auxiliary sea water. There are 35
such joints in thase three systems., This is the top side plan indicating that
back here, the green, this is in the engine room at Frames 80, 81 and 82, We
had twenty-four air conditicning pipe joints to x-ray, which was accomplished,
and were found to be completely satisfactory, passing the requirmant. We have
one otange trim apddrain joint in tha AMS, which satisfactorily passed radio-
graphic requirements. We had one other trim and drain joiut -- there were
nine in all, one here and afght here up in the forward section of the Sonmar
Sphere at Prames 13 and 14, We had two auxiliary eea water joints located in
the auxilisry machinery space, and as you notice, they are all on the port aida.
There are two joints here, This totals 35 joints. This does not include, sair,
the 22 joints in the engine room which were taken on the post shakedown avail-
ability. These joints were steam system. There were 22 other jolnts not in-
cluded in this, but these are the salt water joints.

EXAMINATION BY THE COURT
Questions by the president, VADM Austin:

Q. Did all of these joints pass the radicgraphic test?
A. Yes, sir, they did.

Q. Were they all old joints?
A. There were newly welded jointa.

Q. All of them?
A. All of them, sir.

Q. WNo old joints were radiographically tested?
A, None to my knowledge, sir.

(The witness resumed his seac)
1 Unclassified



Unclassified

Quastions by coungel for tha court:

Q. Do you have a compilation of the number and percentage of rajects of
welds tested during THRESHER's post shakedown availability which were radio-
graphed?

A, Yes, 1 have, sir.

Q. Produce it, plsase?

A, Here it is, This compilation ie in the rough. I didn't have time
to do this {n the smooth, There were 24 joints in the air conditioning
syatem, Thirty-seven per cent of these joints contained defective dis-
continuities in excess of acceptance standards. In the trim and drain system
44 per cent of the joints had discontinuities out of standard, and in the
auxiliary salt water, 100 per cent; two out of two needed repaix. I would
like, if I may, further to say that the discontinuities which rejected the
Joint in linear measurement all represented less than one<half of 1 per cent
of the amount of welding performed on these particular jointa. The acceptance
standards tell uas that a slag inclusion of b(3} 10 USC 130 slightly better than
B{3)10USC 430 would discunlifv the comnlete foint. This was the casa, sir.
in these pipe joints. The actual percentage of jointe rejected does not reflect
bad welding cthroughout. One small discontinuity would reject the whole joint,
Most of thesea joints are 55 inches in diameter. That would represent 16 inches
of linear measurement, compared to b{3}10USC130  of alag, representing a
small amount of defective sares,

Q. UYere the rejeccion figuras on welding work performed on THRESHER'e
Jjointe substantially different from those obtained from work pesrformed on
other submarines in the Yard?

Ao Ko, sir. This is the general run of work. We find that porosity and
slag inclusions are our common enemies, and the etandards are such that they
don't allow a line poroaity and slag inclusion beyond what I mentioned. This
is the regular type of work.

Q. Were the standards of such work substantially the same at the time
of THRESHER's construction?

A, The scandards were slightly less severe,

Q. Do you have knowledge as to whether the rejection rate at that time
was similar?

A, T have records indicating that. I don't recall off-hand.

Q. Uhat is your best recollection?
"» I'm afraid I couldn't answer that, sir, We kept records on all the

pipe joints on THRESHER. We had repalrs, naturally, but I can't tell you what
tha jercentage was,

Q. [o you have with you a complete filming of each welded piping joint
which was radiographed during THRESYER's post shakedown availability?

4, I have recom’s of 35 joints complecaly radiographed of the salc
water systems. I have excluded the steam.

Q. Are you prepared to read such a film on any joint selected by the

court?
A. Yes, sir.

Unclassified

o
[



Unclassified

COUNSEL FOR THE COURT: At this time, counsel offars such s demonstration to
the court.

PRESIDENT: The court would be happy to witness such a demonstratiom.

Q. (By counsel for the court) Do you have a film of a joint which was
rejected as well as one which was accepted?
A. Yes, sir.

Q. Would you show us one of each, please?
A. Yes, air, This will have to be shown through the viewer,

COUNSEL FOR THE COURT: Yes, do whatever is necsasary to set it up.

A radiograph viewing machine was prepared for demonstrating the afore-
mentioned films.

Q. (By counsel for the court} Would you identify what you demonstrate
for us so that, for the record, we will know what we have looked at?

A, All right, sir. I have a shot of a joint on the air conditioning
salt water system. Tha joint aumber is FL-2 to F-25, This is on Plag No.
DLI 150-40. This i3 a 5% copper-nickel joint. It is located in the engine
room at Frame 81. vort side. (The witness then produced an IBM card form,)
This is the card that is submitted to us as a work request from Shop 26. This
particular joint was x-rayed. It is a shop weld, and it was so x-rayed, On
the boats wa use isotopes.

~
Y
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Q. Did you perform the X-ray?
A. Yes, sir. In order to assure that we have 100 per cent coverage,
we take eight exposures on such a joint.

Q. It would more or less depend on the size of the joint?

A. That is correct, This is our disposition, the radiograph
interpreter's disposition of this particular jeint, These are all of the
discontinuities that could exist. This is the discontinuity which he found
did exist. There's one spot of porosity in this whole transparency which
he felt was beyond standard, In viewing this radiography film, we first
must acquire proper demsity between the location markers. As you can see on
the film, there are small lead numbers and letters om the piece of work.
This 1s FL-2 to 25, as steted on the report. This is the penetrometer,

Q. Will you outline the penetrometer for us, please? Just indicate it
for us.

A. 1t is right here, sir, (Indicating on film) This penetrometer
represents 2 per cent of the wall thickness; that is, we must be able to see
a small hole in this penetrometer. There are three holes existing in this
penetrometer. This is the 4-T hole. We are showing 2 per cent sensitivity
by seeing the outline of this penetrometer. We are obliged by specification
to see this outline and to see this 2-T hole vwhen we employ X-ray in our
examination. However, when we go to the boats and use isotopes--and in all
cases today we have improved over-all examination by using iridium 192 source,
which gives us more latitude and better sensitivityv. JIn this particular case
an X-ray was employed. Now, this small indication here is an indication of
porosity, well within standards,--this litrle dark spot here, First, we look
for the proper sensitivity before we grade the film. We look for proper
density. We must have a test of 2 te 3.3, We can see that a packing ring
had beer employed in this weld. However, in many of such areas they remove
the packing ring, which will enhance radiographic inspection gnd do away with
any uncertainty that may exist, In many instances, in using Racking rings
we will run into what looks like a discontinuity but is actually a little
undercut on the inner surface, Now, this is a good sound weld (referring to
the film being viewed). There are no discontinuities that are bayond accept-
able standards. We look at it first with two films. We use a double film
technique to assure correct interpretation. For instance, that white spot
could be just a small piece of weld spatter, but in looking at this other
view, you see good clear metal. This difference in density is due to the
fact that this particular joilnt was counterbored for a packing ring insertion
We are reading the joint from hera to hare. There are no crack-like indi-
cations, There is no incomplete penetration. There 1s no slag, no excessive
porosity. So, in the mind of my interpreter and in my own, this is a good
sound section of this particular joint. This is one-eighth of the joint a
far as we are concerned. We have completed every one of these joints on the
THRESHER in just this manner, Now, I will show you the indication that was
corrected. This is an extra-fine grain film. It is the best f£ilm that could
be employed. This is a much slower film. It is very nice to handle, and is
the best material that can be used today. It's a little slower, but wuch more
revealing. Here, again, you have the necessary lettering, numbering, accord-
ing to the plan. Here is one indicaction of porosity and, due to the density,
this small indication would pass specifications by that interpreter, Thia
looks as though it has some depth to it, so, even though the diameter of this
was well within aspecifications, he felt this should be corrected and removed,
This should be shown on my prepared film, That was Location 5 to 6.
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Q. When you say "corrected," do you mean it was rejected?

A. This was rejected, sir. That's right., That particular indication
would reject the joint. (The witness produced another film.) This is the
retake of that same area after repair. You will notice in this case that
we used--we put a penetrometer right on the weld itself sc as to assure
ourselves we were getting the proper sensitivity. Here is a 2-T hole, which
shows we are well within specifications, This {s ten-thousandths of an inch
in diameter. We mee the outline of our penetrometer, Here is tha qualify-
ing exposure, Here is the subsequent exposure showing the 5 to § location.
The indication is that porosity was removed. 1t was ground and reground.

COUNSEL FOR THE COURT: Thank you, sir, Will you resume your seat, please.
{The witness resumed the stand.)
BXAMINATION BY THE COURT
Questions by & court member, CAPT HUSHING:

Q. Mr. (B}(E} , in your testimony, I believe you indicated that there
were rejects in the air conditioning, trim and drain, and ASW systems of
27 per cent, 44 per cent, and 100 per cent, respectively?

A, Yas, sir,

Q. Do you know whether any of these joints were rejected more than once?
A. Some were rejected more than once, yes, sir.

Q. This is not unusual, is it?
A, No, sir, this is not unususal.

Q. Do you have any feel for the maximum number of times some of these
Joints are rejected in normal practice?

A, In normal practice, as many as three and four times. This is due to
the fact that in grinding, the grinder will feel that he has removed the
discontinuity, and the joint will be rewelded. Now, we are very careful to
try tc have an inspector down there for all of the removals of discontinuities,
but this {5 almost impossible, in that we could not employ that many inspec-
tors, Not that I am saying the welding is bad, but & small discontinuity
deserves as much attention as a large discontinuity, and some of these joints
had been rejected three and four times,

Q. The discontinuities that you showed us appeared to me about the size
of the point of a well sharpened pencil, 1s that correct?
A. Thie is correct.

Q. How would you locate that for a grinder in terms of position on the
pipe and the depth to grind?

A, We locate it for the grinder from the previously applied etched
numbers. We etch the pipe, We start with etched numbers "1" and "2," In
many cases, wa will etch the complete joint,

Q. How about the depth of the grind?

A, The depth is something else, We have no way of telling the depth
other than the sherpnesa of the indication, and we feel that if it is as dense
88 what we just saw, we will know that this is qu}te a deep spot of porosity.
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We have no way of telling what the depth would be. The grinder will grind
it down until he teaches it in his own mind,

Q. Does it sometimes happen that the grinder has rto work all the way
into the root pass to be sure he has found the discontinuity?
A. This is true, yes, sir,

Q. Does he sometimes have to go past the root pass and perhaps grind
it all the way through?
A, If he does this, this is a workmanship mistake.

Q. But it does sometimes happen?
A. Scometimes it did happen, yes.

Q. Do you have any idea how much thesk radiographs ihich ybu take -
cost on the average?

A, They are various prices. I think a figure of eight to ten dollars
is average.

Q. Per radiograph?
A, Per radiograph, yes, sir, This would include pverhs=ad, proceseing,
interpretation, and all of the penetrometers,

Q. So that for the joint which you showed us, taking eight radlographs
of a d+ineh joint, you might figure this would cost in the vicinity of
$64.00, and since you rejected this area and had to run further radlographs,
we could figure a minimum of §75 for radiography in this particular case?

A, This is what I would say, yes, sir.

Q. Has the radiography improved in the past three or four years?
A, Very, very much, sir.

0. When did this great improvement take place?

A, It took place mostly about twe years ago. We were previously employ-
ing cobalt and radium sources., These two sources do not give you the latitude
and sensitivity that we have acquired with iridium.

Q. You have improved your radiography and have improved sensitivity?
A. Yes, sir.

Q. As a result of which you are able to see more dafects now?
A. That's correct, sir.

Q. Do you think the improved radiography resulted in an increase in the
rejection rate in the Shipyard?
A, I do,

Q. Do you think that the quality of welding in ctha Yard has gone down, or
gone up as a result of improved radiography?

A. 1 believe that the quality of welding in the Yard has progressively
improved,
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Q. You stated thar che rejeccion which you showed us was in accordance
with the standaxds and interpretation of your radiography, I believe, Is
that right?

A. Yes, sir.

Q. Were you talking about non-nuclear standards?
A. This is non-nuclear, yes, sir.

Q. You use non=nuclear standards?
A. Yes, sir,

Q. Have you compared the standards which you uae to the ASME standards
or other commercial standards?

A, We employ the ASME standards for porosity, as so directed by our
Production Department Instruction.

Questions by a court member, CAPT OSBORN:

Q. Wera all the radiographs that you made in the THRESHER's post shake-
down availabilicy the result of new work?
A. To my knowledge, yes, sir.

Q. Wae there any idea of looking at some of the old welds in view of the
increased standards?
A. Not to my knowledge, sir,

Q. I note that your radiographic interpreters were all trained at the
Bettis plant, which is associated with nuclear standards, How are these
standards extended to non-nuclear piping?

A. 1 would say they were comparable, sir.

Q. Where is the master checkoff list kept for the work that you do?

A, We don't have a master checkoff list, We have our cards which are
submitted to us from Shop 26, and we have our disposition sheaets all in one
area at our Building 128, the X-ray Laboratory.

Q. If I were to go any place in the Yard and ask for a complete checkoff
sheet, with the associated work iists which requested that your inspections
be made, where would I go?

A. I wouldn't know that, sir,

Questions by a court member, RADM DASPIT:

Q. Could you tell us briefly the difference in sctandards betwaen ths
time when the THRESHER was built and during her PSA of these walded pipe
joints?

A. 1In our first radiographic inspection of THRESHER, we were using the
standard 250-692-2 of 1957. P-l piping at that ti{me did not allow us any slag
up to b(A10USC 130 wall chicknesses. Now, previocusly, I mencioned that the
standards were a little less savere then than now, I believe I made that
statement, and thinking back teo the 1957 standard, we weren't allowad any slag
b(3) 10 USC 130 wall thickness. So I will have to retract the statement
I previously made to say that, by today's standard, we are allowed slightly
more than when the THRESHER was first built.
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Q. Were there any other differences in the number of X-rays and things?

A, The difference in our operation vhen it was first built and now is
that our coverage of a particular joint was complete, in that we would take
perhaps four exposures on something on which today we would take eight.
This was due to the fact that our local markers were a little more extensive,
and extremes were greater, Today we are getting more revealing radiography
than we did before. The type of films we used back when the THRESHER was
first fabricated and welded is not as fina as this as what we are using today,
but the over-all radiographic work was as complete as it is today, in my
judgment.

{b} (B} relieved (&} (&) as reporter at this point.
Questions by the president, VADM AUSTIN:

Q. Mz, (BB}, all welded joints in THRESHER were radiographed during her
construction, were they not?
A. All welded joints submitted to us were radiographed.

Q. That isn't my question. I will ask another queation, Were all welded
joints of the THRESHER submitted to you?
A. 1 do not know, sir,

Q. There was no requirement during the PSA for an integrity test of
welded joints of THRESHER, was there, Mc, (b)iE} 7
A, Not to my knowledge, sir,

Q. Mr. (B}{(E], I have one more question. Will you give the court a feel
for the amount of space required to do an in-place radiograph?

A. An adequate radiograph may be obtained in a minimum space of five to
seven inches, sir.

Q. Are we to interpret the minimum space of five to seven inches as mean-
ing that any pipe on which ir was desired to radiograph a joint could not be
adequately radiographed if that pipe ran within less than five inches of other
parts of the ship?

A. No, sir, I can explain that I mentioned five to seven inches from
wvhat we call contact exposures. We would have a pipe which has a diameter of
five inches; we can adequately obtain a radiograph by actually putting the
source on one side of the pipe, the film on the other aide, in obtaining one
small portion of this weld, This is what we term a contact exposure,

Q. How large is the source?
A, The physical size of the sources we use on pipe are wholly a sixteenth
by a sixteenth inch in physical size,

Q. Sav azain?
A. Sixteenth by a aixteenth, sir,

Q. That is in a container, is it not?
A. This is in an encapsulated pill, yes, sir.
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Q. How large is the container?

A, The container we use to house the scurce depends on the potency;
and the physical size of the containers we use are plates that are about
eizght inches in diameter, by the same in helght; Lt's a rectangular s
of thing rather,

Q. So, you would have to be able to get the container back of the pipe,
too; wouldn't you?

A, No, sir, I'11 explain this in this menner, We employ source cables
which are attached to the container. Thase source cables are anywhere from
seven to twenty-one feet in length., Well, they are seven feet in length,
and we attach two and three, as the need may be, and the actual size of the
head in which the source is supported is only about an inch in diameter;
and this particular piece of equipment is so designed that it will hold &
smaller source cable that is about as big around as this pencil, so that we
have no trouble in putting our source on the pipe, itself.

Q. I deduce, tharefore, that it is not frequent that you find space a
bar to a radiograph?
A, Absolutely correct, sir.

Reither counsel for the court, the court, nor the party dasired to
examine this witness further.

The president of the court informed the witness that he was privileged
to make any further atatement covering amything relating to the subject
matter of the inquiry that he thought should be a matter of record in connec-
tion therewith, which had not been fully brought out by the previous question-
ing.

The witness atated that he had nothing further to say,

The witness was cautioned concerning his testimony and withdrew from the
courtroom.

(&} (6) . (b} (8} vas
called as a witness for the court, was informed of the subject matter of the

inquiry, was advised of his rights against self-incrimination, was duly sworn
and examined as follows:

COUNSEL FOR THE COURT: This is a closed session of tha coure, Mr. (E}(B}, and
classified information can be divulged here. At the end of your testimony I
will ask you what clessification you would accord to it, taken as a whole.
DIRECT EXAMINATION

Questions by the counsel for the court:

Q. BState your name, address and present occupation?

A. (b} (6) , b
Leadingman Welder,

Q. You are employed at Rortsmouth Naval Shipyard?
A, Portsmouth Naval Shipyard.

Unclassified
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Q. Would you spell your last name, please?
A. (b} (B}

Q. Would you briefly describe the nature of your duties at Portemouth
Naval Shipyard?

A. Asoigning people to work on weldments, such as structural work, pipe
work, explaining their duties to them, such as material, and other things
pertaining to procedures.

6. What is vour backeround and experience in your present line of work?
A, Three years as a supervisor, one year as an inspector, and about
fourteen years welding.

Q. As a leadingman welder, would you describa for us the procedure for
initiacing a request for a radiographic inspection of welded joints in the
sea water system of THRESHER during her post shakedown availability?

A. We use an IBM card, We'll start when the welding is complete on the
joint. We have the IBM card which the lead shop, which is Shop 56, iniciated,
and we tape the pipe with black tape and check it to see that it is properly
the'd. " And then this IBM card goes to Shop 26 later on. And then we wait
for X-ray results.

Q. Well, the initial request then was made out by Shop 56; 18 that right?
A, Yes, this card is initiated by Shop 56.

Q. Who is responsible in Shop 56 for supervising the iniciation of such
requests?

A. 1 believe that was Mr. Dame, leadingman pipefitter; Hr, Collins,
quarterman pipefitter.

Q. Mr, Collins ultimately, is that it?
A. Yes.

Q. Who determined that a radiograph was required; which shop would deter-
mine that?
A Shop 56.

Q. Llet me put the gquesticn ancther way, 1f Shop 56 requested a radio-
graph, did that finish the matter? There was a radiograph performed? Or
could. Shop 26 say, "No."?

A. 1 don't know. Usually we go by the plans, design memos, and pipe
classification, 1f it's Class P~1 piping, it requires X-ray.

Q. What were those criteria for Class P-1 piping? Were there zny ceriteria
as to heat, and so forth?
As The system requirements?

Q- Yes .

A. As a rule, the system that would exceed b(3) 10USC 130
would be classed as P~l piping.
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Q. And must be radiographed?
A. And must be radiographed.

Q, Then, if & request came in for a radiograph of a joint or weld
which didn't meet those criteria, could Shop 26 decline to make the radio-
graph?

A. 1If it came from the inspectors, they would have to do it.

Q. What if it came from Shop 561
A, I don't know if I would have to do it for them or not.

Q. 1Is a record maintained when the card for the radiograph is released
to Shop 26 welding liaison?
A, When 1 release 1it?

Q. Yes.
A. 1It's not required, but I do keep recards of that so that I won't lose
track of the work that 1'm waiting X-ray results on.

Q. Is it a complete list of all radiographs?

A. No, it's not complete; just kept encugh so as to keep my records B0
that I can follow the work through so that a joint wouldn't be completed and
X-ray requested and then, possibly, having to wait too long for the result.
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Q. Is it correct, then that Shop 26 would have to rely upon Shop 56 in making
sure that every welded sea water piping joint which required inspection vas in-
aspected by radiograph?

A, I don't know for sure.

Q. You only did vhat waps requested of you by Bhop 561
A. No, I checked the joints mysslf, checked the system myself, checked theae
general notes on the plan,

Q. If you found a pint which required radiographic inspection and which had
not been requested to be radiographed by Shop 56, what would you do?
A. 1 would go to Shop 56 for the IEM card.

Q. bid such an occasion occur during THARSHER's post shakedown avaeilabilicy?
A. RNo, I den't vecall that £t did,

EXAMINATION BY THE COURT
Questions by the president, VADM Austin:

Q. Mr. ib)(6), roughly how many joints thaz require radiographic inspection
fail on the first go-round?
A. This is on the salt vater piping?

Q. On any piping? Just a general sverage, Does one out of every ten jocints
welded have to be re-dona, or one out of a hundred, or cne out of five?l
A. This is for repairs?

Q. No. Any welded joint, whether for repairs or new work or whatever.
A. Has to be re-radiographed?

Q. No. I will phrase the question again. If today your shop requests ten
radiograph jobs on welded joints and indicated them as requiring radiocgraphic
tests, how many of those would you expect to pass and how many to fail tha test?

A, ©On this particular type of joint we'd do awful well to have forty percent
of them pass on the first. That would be considered very good.

« Now what do you mean by, "on this kind of joint"?
. On the salt water system,

On the ABW?

Yes.

.

Doss the material have a significant effect on the reject rate?
Yes, Copper nickel is one of the most difficule.

. Copper nickal i3 the most difficult and steel is leas difficult?
« Less difficult, yes.

O PO PR PO

Neither counsel for the court, the court, mor the party desired to examine this
witness furcher.

The president of the court informed the witness that ke was privileged to wmake
any further statement covering anything related to the subject matter of the inquiry
that he thought should be & matter of record in connection therewith, which had
not been fully brought out by the previeus questioning,
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The witness stated that he had nothing further.

The witness was duly cautioned concerning his testimony and withdrew from the
courtroom,

Albert E. Butler, (b} (6} , wai called as
e witneas for the court, informed of the subject matter or tme anquiry, advised
of his rights agsinst self-incrimination, duly sworn, and examined as follows:

COUNSEL PCR THE COURT: Mr. Butler, this is a closed session of the gourt and
classified information can be divulged here. At the end of your testimony I will
ank you what classification you would accord it, taken as a whola.

DIRECT EXAMENATION
Questions by counsel for the court:

Q. Would you state your name, address, and present occupation?
A, My name is Albert Bugler, live at (b} () >
and my present position is liuison man between Shop 26 and X-Ray Department,

Q. Your full name is Albert E. Butlor and you are employed at the Portsmouth
Naval Shipyard; is that right?
A, Yes, sir, that is right,

Q. You act as lisison man from Shop 26, the Welding Shop, to the Qualicy
Assurance Control Test Branch for Radiography, do you not?
A. 7This is true,

f. Uhsr te your hackeround and experience in your line of work?

A. Well originally, of course, 1 worked in the Welding Department as & weiger.
1 worked my way to Leadingman Welder, Then due to a reduction in force I was
returned to welding again, Then with =y knowledge and background I was given a
position as lizison man between our shop, Shop 26, and the Radiographic Department
Mon-Destructive Test Branch.

Q. Over what apan of years does that experience extend that you have ralated
tn ual

A. Originally I worked hare before the war; and atter my survice iu ilue Havy
I didn't come back. But I came back in 1956 and I've been here ever since,

Q. My questions as to procedures and records which I shall now put to you
velate to the perfod of THRESHER's post shakedown availability and not to sny
chapges which heve been made since, if any have besen mada. Will you describs
the procedurss, so far as Bhop 26, tha Welding Bhop, was cencernad for the keeping
of records for tha radiographic tests of welded joints in vital systems?

A, In referring to the THRESHER, when & jolnt was submitted, & fit=-up jolut
from Shop 56 to Shop 26 to be welded -- 1 have here & sample of & card.

Q. The court is fasiliar with those cards, but go right ahead and describe it.
A. Well, as you know, Shop 56 initiates tha first card, the Mumber "1" card.
This cerd, when the joint is fit-up, it f»s turned over to the Leadingman Welder
who, in turm, turns it over to my department when it is ready to be X-rayed. 1
copy the information from this pumber "1" card on to the number "3" cerd, which
is sent to the Nom-destructive Test Branch, notifying them to the fact that this
is time to be X-rayed -- this joint is ready to be X-rayed. When they recsive this
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card they sign and date the number "1" card and return it to me. This goes into an
active file, They, in turn, copy the information onto & number "4t card, which
eventually ends up as their record. Now these number "3" and number "4" cards

are stapled together and they go cut into the field with the men who are X-raying
the joint. When the joint has been X-rayed and the f£ilm has been evaluated, on
this corner of the card the radiographer states whether this joint is accepted or
rejected. IE the joint is accepted, they mark it as such, return the green card

to me, and they file that aumber "4" card with the f£ilm; this staye with the film
at all times. The green card comes back to Shop 26 and the white card is marked
according to the green one and returned to the Leadingman Welder, and the Leadingman
Welder will return this to Shop 56 providing that it is accepted,

Q. What would be your responsibility 1f a newly welded joint had not been
satisfactorily radiographed or was in the active file because it had a series of
rejections?

A, If the joint came back as 8 reject, then a second card would be attached
to this number "1" card stating that the joint 15 a reject and that it must be
repaired and resubmitted for X-ray. When this work has been done and the job 1is
ready for re-X-ray, it is returned and a second number "3" card ls attached to
the Eirst one stating that this has had one repair. Then it goes back to the
X-ray Department, who, in turm, does the same thing, They made out & second
number "4" card and it goes through the same process,

Q. My question was intended to refer to a situation where you have a
card in your active file and there seems to be no forward progresa on it. There
has been rejection after rejection, or you don't get the word that the test had
been satisfactorily completed. What do you do; what is your responsibillity?

A. 1If the card is laying idle in our active file, then it is brought to
the attention of the Leadingman Welder that this particular joint hasn't been
cleared and that it is either under repair or the repair has been made and he
hasn't resubmitted it for X-ray. 1f, at this time, there ia nothing done about
it, then it has to be referred to the Quarterman, who sees to it usually that the
Leadingman resubmits it for X-ray or finds out just what the hold up is, 80 that
at no time will any of these joints be left im the active file,

Q. Well.whose responsibility is it to insure that all welded jointe that
ought to be radiographed &re, in fact, satisfactorily welded and pass their
radiographic tests?

A. This is the responeibility of the ghop who initiates the first card,

Q. You are saylng Shop 567

A. This would be Shop 56. This is where it is initiated. This is where
1t should end up satisfactorily. And this joint is an active joint until such
time as they clear their records.

§. And the responsibilicy for an active joint, for seeing to it that it
wap finally cleasred up, is at least jointly shared by Shop 267
A. Yes.

Q. Do you have any written instruction that puts that responsibility on you
to keep your active carda under close account?

A. There is sctually nothing in writing stating that I shell see that this
ig taken care of, I do this because it's one of the jobs, part of the function,
to see that none of these jobs are left in our record file,
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Q. hen THRESIHER left for sea at the end of her post shakedoun availability,
had all of her active cards been taken from your active file and all tests satisg-
factorily completed?

A. They had all been cleared by X-ray; there were no gctive cards left in
the file.

EXAMINATION BY THE COURT
Questions by a member, CAPT Hushing:

Q. 1f Shop 56 prepares a joint and is ready to have it welded, would your
Leadingman Welder perform the weld without having recelived the cards?

A. He may start this work. Now theoretically he is not supposed to start
the job without a card.

Q. By ntheoretically,'' do you mean the process calls for him not to start
the work without a card?
A. This is right.

Q. 5o that in starting the worl without a card, he is, in fact, violating
the process?
A. Violating the process?

Q. 1s he technically guilty of vielating the process at that point?
A. 1 suppose he is, but he is trying to expedite the job,

Q. I know; but he is technically violating the control process at that point
in his effort to cxpedite or whatever else?
A. This is true.

G. The process says that he shall not start the welding without a card?

A. This is right. This happens. 1t happens and it has to happen at times.
The joint is Eit-up and ready to be welded and they may mot have the card in
their hand at that particular time; snd rather than walt and hold chat job up
until somebody comes back to the shop and makes out this card, they will start
the joint. This moy be a delay of maybe two to three houre, And by starting the
job they are violating the imstructlions, but they &re getting the fob done.

Q. Does the Leadingman have the responsibility, Shop 26 Leadingmen, of having
a card in hand by the time the weld is completed?
A. Yes. Yes, he will definitely have the card before the weld is completad.

Q. 1s that part of the process?
A. That is part of the process, to heve that card before the job is finlched.

Q. Has anyone in Shop 26 cpot-cheeked to sce whether this is, in foet, so?
A. This, I presume, has been lefr up to the Leadingman, vhich 15 bis responci's
end I don't believe anybody has ever questioned a Lendingman as to whether they cre,

G. Have you?
A. 1 never have, mo, It's not my recponsibility to question the Leadingman,

Q. And you don't know if anyonc elee in the shop has?
A, No.



Q. You don't know of amny such audit?

A. No. I would probably have hesrd if there were such an audit, Somebody
would have said, "Well, they spot-checked today." But they leave this strictly
up te the Leadingman.

Q. What do you think would happen tc & Leadingman who was found to have
completed a weld without having a card in hand?

A. If he was found to have done such, he probably would have been reprimanded
by the Quarterman or the Chief Quarterman.

Q. Do you know of any such cases?
A. MNo, I do not.

Questions by the president, VADM Austin:

Q. Mr. Butler, 1 deduce from your testimony that there could be a situation
arise where a leadingman, towards the end of an overhaul, with the best intentions
in the world, might have a welder repair a joint without having @ card in hand and,
purely through oversight, neglect to see that such a card was initiaced, with the
result that a joint might be welded for which there would, therefore, never be &
record, Would this, in your epinion, be possible?

A. Well the system isn't perfect, but I don't think anything like this ever
happened.

Q. But it could happen?
A. Well I suppose it could.

Q. Do you know of any such lnstances &8s this ever having occurred?
A. No, sir, I don't.

Questions by a member, RADM Daspit:

Q. There {8 a aumber "'2" card in that set, is there not?
A. Yes, sir.

Q. And that is kept by the shop that initiates 1t?
A. Yes, sir.

Neither counsel for the court, the court, nor the party desired to exémine
this witness further,

The president of the court informed the witness that he was privileged to make
any further statement covering anything related to the subject matter of the
inquiry that he thought should be a matter of record in connection therewith, which
had not been fully brought out by the previous questioning.

The witness made the following statement:

WITHESS: I think the subject has been fairly well covered, We did use another
form which you probably are aware of. This is the 1369 Form, This type of form
was used on a few of the joints. This type of record was not made out in the
game form as this, There was just one permanent record. If you will notice on
the back of this yellow card, you will find that there is space there for up to
four repairs to be made on the same card, so that would be the only difference in
the system, and they both end up with the same results. We have the same type

of file for each one of these forms so that there would be no chance of & card
being left in the active flle in 1369, as well as the IBEM card.
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Questions by the president, VAIM Austin:

Q. This system is still 4n use?
A, Yes, it is. 1It's partially in uae in your pipe system and fully on
gtructural hull work,

Q. Fully on structural hull work and partially on pipe work?
A. Yes.

Q. The IBY cards are only used on pipe?
A. That is correct.

Q. So that in the case of pipe jobs you have & partial duplication?
A, Yes, sir,

Q. Anything further, Mr., Butler?

A. I can't think of anything at this time. I think that the system has been
pretty well covered, Like I said, this is not an absolute foolproof system, There's
a chance for error, naturally, But te the best of my knowledge every one of those
joints hava been X-rayed and accepted, and we have the £ilm covaring them. There's
no doubt in my mind but that they were a1l perfectly all right.

. But the system does admit of joints slipping by?
A. I wouldn't say the system admits that any would slip. It's possible that
they could slip by.

Q. But the system admits of that possibility?
A. Yes, 1 suppose that's true.

Q. 1In other words, 1'm not getting you to admit to anything, but I am
getting you to ssy what the system permits, and it does permit a possible slippage
of & joint, does it not?

A, Yen, yas, it does,

Q. Anything further, Mr. Butler?
A. 1 don't bslieve so0.

The witness was duly cautioned concerning his tastimony and withdrew from the
courtroom,

Gardner Ladd, (b} (6) , was called as a witness for the court,
was informed of the subject matter or the 1oqulry, was advised of his rights against
gself-incrimination, was duly sworn and examined as follows:

COUNSEL FOR THE COURT: This is a closed session of the court, Mr. Ladd, and
claseified information may be divulged here. At the end of your testimomy 1 will
ask you what clagsiffcation you would accord to it taken as a whole.

DIRECT EXAMINATION

State your name, saddress and present occupation?
Gardner Ladd, Materials Eagineer; home address, (b} {6) !

How do you spall your last namal
L-A=D-D.

>0 s
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Q. Are you employed as a Materials Engineer in the pesign Division of the
Portsmouth Naval Shipyard?
A. That is right.

Q. What is your backgronnd and experiance in your field?

A. I am a graduate of ghode Island University, LY¥Jo; Masters Degree,
University of Nev Hampshire, 1939, in Mechanical Enginsering. Do you want my
complete experience from there?

n. Vea. please?

A. 1 have worked for Westinghouse Electric for about a year, a year and a
half. 1 was a student trainee in Englneering. During the war I was at MNewport,
Rhode Island, at the Torpedo Ordnance Station, in the Design Department at
Newport. Subsequent to the war, I worked in Waltham, Mass,, for the Waltham

Watch Company for a few months.

n. et the hich spots, please.

A. University of New Hampshire, 2 teacher in Mechanical Engiusweiug sabjaztc,
about five years; and in 1951 I came to the Shipyard as an Ordnance Engineer in
the Design Division and I have been at the Shipyard since in various jobs, Marine
and Nuclear Power Division, and in Design, as Ordnance, and now Materials.

Q. Are you familiar with a request made by the Bureau of Ships for a listing
of the use of aluminum bronze equipment and components in the sea water system
of THRESHER?

A. Yes, I am, sir.

G. Do you have a letter request to that effect?
A. Yes,

Q. Will you produce it and identify the letter for ua, please?
A. Yes, From Chief Bureau of Ships --

Q. To a number of addressees, including Commander Naval Shipyard?
A, Right.

Q. What is the subject?

A. This is 28 November '62 lecter, subjact: Caat aluminum bronze equip~
ment or compeonents in submarine sea water service; request for information con=
cerning.

Q. Thank you. This is a true copy, ig it mot?
A. Yes, 1t is.

A copy of the above cited document was submitted to the party and to the court,
and vas offered in evidence by counsel for the court. There being no objection,
ic was received in evidence as Exhibit 148,

The counsel for the party walved reading of the Exhibic,

Q. In essence, is that a letter requesting a survey of all aluminum bronze
material in sea water applications installed in THRESHER also?

A. This asks for information on material in sea water services., My interpre-
vation of this letter is that a list would be prepared in accordance wich the data
required in paragraph &, 1isting the material, service, and so forth.
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Q. Thank you, and that would be applicable in the case of THRESHER, would
it not?
A. Yes, sir.

Q. Did you send a jetter forward listing such materiale which applied to the
sea water systems in the THRESHER?
A, Yes, sir, 1 did,

Q. Would you produce ic?
A, The forwarding letter end the list as an enclosure wag sent. This list
was also igsued as & BUSHIP's plan, and I submit them both.

Q. Will you identify the letter, pleasel

A. The letter was Fortsmouth Naval Shipyard to the Chief of the Bureau of
Ships and Mare Island. Subject: Cast aluminum bronze equipment and components
in submarine sea water services.

Q. The letter was dated January 25¢th, 1963, was it not?
A, Yes, it waa, sir.
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At this point (B} (6) relieved {6} (6} a8 Teporter,

The cited document was then offered and received in evidence and marked as
Exhibit 149. Counsel for RADM Palomer waived reading the exhibic at this
time.

Q. Now was there a second letter forwarding the revision to the first?
A. That is correct, sir.

Q. Will you produce it?
A. Yes, sir. (Hands document to counsel for the court) We had a
letter from the Shipyard to the chief of Buresu of Ships.

Q. Dated April 5, 19637
A, That is right. And there were two enclosures, one was a phone
conversation which we had and also a revision to the list,

Q. Does the phone conversation add snything to en understanding of the
enclosure as you heve given 1t?

A. It was incidental as to classes of materisl that were not included.
I think this is it,

Q. All right, let me have it here as s whole,
A, Yes, sir, (Hands document to counsel for the court)

The cited documents were then offered in evidence by counsel for the court.
Thare being no objection by the court, or counsel for RADM Palmer, party,
the exhibit was received and marked as Exhibit 150. Counsel for RADH
Palmer, party, waived the readfug of the exhibit at this polnt.

Q. Will you describe the inspection of the main stern valve ring in
THRESHER, and the results of that inspection please?

A. The correspondence in this inspection took place to the November
letter, that was the first letter of evidence. There had been correspondence,
whether the Buresu had an INSERV item on THRESHER for replacing stern
propeller shaft seal. The housing in the original design was aluminum bronze
and I understand it has been redesigned for another metal and the item asked
that it be inspected for probable replacement. I heve documents or letters
indicating that the seal was opened and inspected and the list of people
attending the inspection, I did mot attend this inspecticm.

Q. Are you familiar with the result of the inspection?
A, As I say 1 have documents indicating the xesults of the inspection.

Q. To enucleate:it, the resubts~were that nozdesaluminization was
found, fs thet correct?
A, That ia correct, It is stated that no desaluminization was observed.

Q. Can you testify as to vhether or not momey was provided by the
Buresu of Ships for inspection and replacement of aluminum bronze equipment
and components in the sea water aystem of THREBHER?

A, To my knowledge, there was nome. We were asked to make thise-that
ip the surveys=a listing of meterial, gnd there is another letter which may
be pertinent. It has been cross-raferenced with this survey, The requested
components removed would be inspacted metallurgically for de-aluminization;
also the possibility of doing in-place evaluation on the components a8 in
place,
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Q. But no job order was ever issued for the inspection end replacement
of such equipment and components?
A. That is right, as far ags--to my knowledge, that is so.

Q. What is the significance of this failure to inspect and replace?

A. The lettera from the Bureau, I believe, did not require this. 1t
was also late in the availebility. It meant that if we did any inspection,
that would mesn removing or opeming up equipment to mske this inspection.

It would mean a delay in the availability, the time factor involved. I know
of no other reason why it was not done. But we were, of course, busy in
making these lists, and checking every source that we could, to make or to
try to obtain information on all aluminum bronze in the vessel. We were
doing it for the whole class vhich meant a lot of plan research. That was
our objective, to get lists of components, aluninum bronze components.

EXAMINATION BY THE COURT
Questiona by a court member, Captain Hushing:

Q. You steted that the seal ring in the seal had been examined, however?
A. That 1s correct. It was opened up. I have pictures here of it.
I don't think I have the aluminum bronze. It was mainly--the pictures
involved the seal, shaft seal itself. There was scme damage.

{. But I am concerned with the aluminum bronze portion. It was examined?
A. Yes, sir.

Q. There was no de-aluminization found?
A. That is correct. That is the-~the document indicates that, yes, sir.

§. So that for the item that was examined, there was no problem?
A. That is right. We have letters from the Bureau indicating that
this perticular item could be left until the next availability.

Questions by a court member, Captain Osborn:

Q. Could I ask you, have you ever been before a board of investigation
before?
A. No, sir.

Q. This may be 8 personal problem, but you feel very nervous before the
court., Do you have sny anxiety about this particular aluminum bronze problem?
A. No, sir. 1 have no reservations or no feeling that it was the cause
of the disaster, but of course I don't know the cause,s0 I think we're
all worried from that point of view,

Neither counsel for the court, the court, nor counsel for RADM Palmer,
a party, desired further to examine this witness.

The president informed the witness that he was privileged to make any
further statement covering enything relating to the subject matter of
record in connection therewith, which had not been fully brought out by
the previous questioning.

The witness made the following statement:
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WITHNESS: 1 have nothing more 4n tha aluminum bronze srea. 1 did, at the
request of Comender Allen, go dowm in the drydock, the Friday before the
THRESHER was undocked. This was to inspect a suction screem over the
main induction valve, 8 question of coating. It was stainless steel wire
mesh screen. We found--~there were other pecple from Design that went with
me--gnd the screen had been removed and it was on a set of blocks at the
gide of the dock. We exemined the screen for corrosion and I did cbserve
that there were mechanics or machinists working in the area of this
{nduction velve, but 1 asked no questions. I dida't know what it was all
sbout, but as I say, I was in the dock on this Friday; I don't think it is
too pertinent. It is the only thing I have ou my mind.

PRESIDENT: But it does indicate the scmething was being worked on Just before
the ship was completed?

WITNESS: Yes, sir.

The witness was duly ceutioned concerning his testimony end withdyew from
the courtreom.

(b (8) , a civilian, wss called as a witness for the court, was
informed of the subject matter of the inquiry, wes advised of his rights
against self-incrimination, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: Mr. (b}{f}, this is a closed session of the court.
You can divulge classified information here. At the end of your testimony
I will ask you what classification you would sccord to your teastimony.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. State your name, addrese and present occupation.
A. b} {8) . {b} (&) . Present occu-
pation is, I am a mechsnical inspector in Shop 29.

Q. That is the Quality Assurance Bivision?
A. YeIB, sir, inspector in the Quality Asspurance Division.

Q. And that is the Portsmouth Naval Shipyard, &s it mot, Mr. {b) {8} 7
A. Right, sir.

Q. What is your background and experience in your present Job?

A. Well I've bean im the Shipyard--it will be 22 years in July. I
came on as & laborer, transferred to Shop 38 as s machinist's helper. I
went in the service for three years, came back as an apprentice, served four
years spprenticeship there, worked in Shop 38 as a mechanic and I believe
1 have been five years in the inspection division.

Q. Directing your sttentitm to the 7th of March of this year, were you
in THRESHER doing a PUFFS hydrophone plping test on that day?
A, Yes, sir.

Q. And did you test out that section?
A. The PUFFS piping only, sir.
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Q. Would you describe that please?
A. Well it was about three-eighths inch pipe, 1 would say approximately
15 to 20 feat, It was tied into the suxiiisry sea water system.

Q. Can you describe its location please?
A. It's the aft end of the engine room on the starboard side of the
ship.

Q. Was the test satisfactory end so initialled on the test memo by you?
A. On a Porm 771, an inspection request.

Q. Do you have a copy with you?
A. Yes, sir, I do have a copy with me.

Q. Will you produce ie?
A. Yes, sir. (Hands document o counsel) .

COUNSEL FOR THE COURT: Instead.of:fitroducing it in evidence, I esk the court
to take judiciel notice that it is an identical copy of Exhibit 103.

PRESIDENT: The court so notes.

Q. Mr, (0){6) . do you know, of your own knowledge, that the auxiliary
sea system aft was being tested at that :time?

A. Yes. This request here required the whole suxilisry eea water
system to be tested, yes, sir.

Q. Wwhat time of day waa this?
A. Truthfully, I can't say.

Q. Moraing or afternoon?
A. I donft remember, I was working 12 hour shifts and was pretty busy.
I truthfully don't remember when we did it.

Q. It was daylight, was it not?
A. It was daylight, yes, sir.

Q. Can you testify there was praessure on the system on the auxiliary
sea water system aft?
A. Yes, there was a test gauge at the pump.

(. Do you know whether that test wag ever. patisfactorily completed?

A. The ship's force and myaelf weunt over the FUFPS piping which was
my only responsibility. We inspected that. When I completed that, the
pipefitter on the job said, "] don't need you any longer." The ship's
force was to buy the rest. I don't know after that how it stood.

Q. On the Bth of Maxch, 1963, you were turt, were you not?
A. Yes, sir.

Q. You did not return to THRESHER theveafter?
A. No, sir.

Q. Do you or do you not know, a8 of now, whether the auxiliary ses

water system aft wea finally tested and accepted?
A. I caonot testify to that, sir.
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EXAMINATION BY THE COURT
Questions by the court president:

Q. Mr. (b}{E) , do you recall the Yard workman who vas assisting on the
test of the ASW system at that time?
A. No, sir, I cen’t.

Q. Did you know him at the time?
A. If I saw the gentleman, I could probably recognize him.

Q. Was he a stranger to you?
A. No.

Q. Was he tsli?
A, I truthfully csn't say. I wag working two bosts at the time and
between one and the other, I reslly can't pin it down.

Q. You have no fixed impreasion that you can recall?
A. No, sir.

Q. And you have no way of knowlng whether or not that test ever. was
completed or if so, when? In other words, no one told you “Hip kip hooray,
we got the ASW line sold"?

A. No, sir. As I eay I went out hurt and I ceme back on the 606, 1
was never on the THRESHER again.

Neither counsel for the court, the court, nor counsel for RADM Palmer,
a party, desired further to examine this witness.

The president informed the witness that he was privileged to make any
further statement covering anything relating to the subject matter of the
inquiry, or in connection therewith, which had not been fully brought out
by the previcus questioning.

The witness made the following statement:

WITNESS: No, sir, I don't know a thing. 1 go to sea on these ships myself
and as far as the tests that I witnessced and the tests that I see, I feel
that they are done to the best of people's ability.

The witness was duly cautioned concerning his testimony and withdrew
from the courtroom.

The court than recessed at 1224 hours, Friday, 3 May 1963.

The court opened st 1325 hours. All persons connected with the inquiry
who were present vhen the court recessed were again present. HNo witness not
othervise connected with the inquiry was presemt,

The court proceeded to Shop 56 at 1330 hours to observe techniques in flex~
ible hose fabricarion, examination of ail-brazed joints, and insert rings,
ultrasonic tescing; sil-brazing and induction brazing of joints; also a hydro-
static test of a flexible hydraulic system hose under (b){1} hydrostatic
test.

The court returned to its regular meating place.
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All persons connected with the inquiry who were present when the court
viewed Shop 56, were again present.

No person not otherwise connected with the inquiry was present.

Anthony Karetnuk, CWO=4, USN, was called as 8 witness for the court, was
fnformed of the subject matter of the inquiry, was informed of his rights
under Article 31 of the Uniform Code of Military Justice, was sworn and
examined as Follows:

COUNSEL FOR THE COURT: Mr. Karetnuk, this 18 a closed session of the court
and classified information may be divulged here. AL the conclusion of your
testimony I will ask you to assign the highest classification you would
accord to your testimony.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. State your name, rank and present duty station.

A. Anthony Karetnuk, Chief Warrant Officer W-4, U, S. Navy. I am
presently attached to the Portsmouth Naval Shipyard as a ship superintendent
in the Productiom Department.

Q. How do you spell your last name?
A. FKeA-R=E=T=N«U=K.

Q. 8tate briefly your naval background and experience?

A. I've besn in the Navy over 26 yesrs. I've spent most of my naval
career at ses in a destroyer, three submarines, a heavy crulser, two fleet
tug boats, an aircraft carrier. I had a tour of shore duty at New York City
&s & Navel recruiter; a tour of shore duty briefly with CNO attached to & unit
in Burma. I've had a full tour of duty at the Boston Naval Shipyard, and my
present tour of duty at the Portemouth Naval Shipyard, which I reported
here in October 1962,

Q. What were the duties you performed at the Boston Naval Shipyard?

A. I was a ship superintendent in the Production Department in the
Repair Diviaion in connection with overhaul in destroyer types maimly.
Also some new construction on an LST type ship.

Q. Turning to the period of THRESHER's post shakedown availebility heve,
what duties did you have in connection with THRESHER?

A. After my indoctrination at the Portsmouth Naval Shipyard in October,
the shipbuilding and repalr superintendent Captain Heronemus asaigned me
to the USS THRESHER for indoctrination in nuclear submarines and as a
tentative relief for Mr. Cadenhead who was going to rectire about the first
of the year. I was to be the ship superintendent mainly for machinery in
connection with the Shipyard work in the AMS and englne room spaces.

Q. What had been your enlisted rating Mr. Karetnuk?

A. I had been a machinist's mate Eirst class and then I went to sub-
marines in the new rate of motor machinist's mete--I was then. My rate was
changed to chief Motor Machinist's mate and finally a chief enginemen. That
was done adminiscratively but I was criginally a machinist's mate.
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Q. When did you assume youz duties as asslstant ship superictendent for
THRESHER?

A, T relieved Mr. Cadenheod the first of Janusry, 1963, although I had
been aboard the ship since November.

Q. Directing your attenticn to the period of 7 aad 8 March, 1963, had it
been your practice to have & daily conference to check on the items of work
completed in THRESHER?

A. Yes.

Q. Wheo would be present at such conferences?

A. Lieutensnt Biederman who was the senior ship superintendent, myself,
and all the aupervisors of the different trades, msinly the quartermen and
leadingmen from all the trades who vere membere of the THRESHER project team.

Q. And to asslst you at these conferences, did you have prepared a list
of cutstanding work items to be accomplished in THRESHER?
A. Yes, we did.

Q. Do the records for the 7th and Bth of March which you have described
as work items listsprepared for your convenience, indicate whether the aux-
iliary aea water system aft in THRESHER was finally guccessfully hydrostat-
ically tested and sold to the ship's company?

A. Yes, sir.

¢. Would you produce the records to which you refer.

A. Yes, sir. I might point out these were my personal notes that 1
kept myself, and they are not--although we made the plan of the day--these
were not required to be kept except for my own use, This is the daily plan
of the day as we refer to it. Here is the sixth, seventh ard eighth,

Q. Just the 7th and 8th are the ones we want. Would these be the two?
A. Yes, air, that is the 7th and that is thke 8th. {Banding documents
to counsel for the court).

Counsel for the court then offered in evidence the so-celled "'Plan of
the Day" for March 7th and 8th. There beilng no objection by the court or
counsel for RAIM Palmer, a party, the cited documents were recelved in
evidence and marked as Exhibits 151 and 152. Couzsel for RADM Palmer,
party, waived resding the exhibits at this time.

Q. Would you explain how these papers are made up, who chooses the items
to be placed on them and vhere other coples of them are located and used?

A. Well, we=--the senior ship superintendent Lieutenant Biederman, with
the progressman and myself, we selected the most urgeat jobs that the Ship-
yard was doing and listed them on e plan of the day for gur own use, We
had a conference every day at 1:15 to use ag a rundown for the plan of the
day with the supervisors and get the latest information on the most important
{tems. As the irems were completed, we deleted them from our plan of the
day and we went to the next most important urgent item. This here, on the
eighth, vhich we carried the ASW system as number one item for a long time
because it was the most important system, and as we got a rundown each day
on these, we wonld be brought up to date on the current stetus of the job,
and as I say, as the jobs were completely sold, as fsr as the Shipyard was
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concarned to the ship or whoever it required to accept this system or the
job, thea we deleted them from the plaz of the dey ard they were no longer
brought up in the conference. We just weat Lo the next most [mportant Ltem.
We selected the most important items that affected us in the Shipyard for
the completion of the ship, d we did this on a daily basis for the last
three months of the availsbility.

Q. Was the auxiliary sea water syatem aft in THRESHER sold to the
ahip's company at the completion of the successful bydrostatic tesc?
A. To my best knowledge, it was, YEe8, eir.

On what do you base that statement?

A. Well with these notes and & review with Captain Heromemus and Ensign
Lucas. This was the most important item and I vemember that the day that
this was finally sold, there was & sense of great relief to Lieutenant
Bifderman and myself, and the supervisors who were principally concerned
with this was Shop 56, the pipefiitera. And there was a sense of great
relief to us that this was accomplished because we were acately aware of our
problems here and it was always a hard job to do.

Q. Based on your recollection, as refreshed from the exhibits before
you, can you state on what day it was suecesafully completed acd esold?

A. We mads these plans up o= the morai=g of tha day that we kad these
conferences, S0 apparently this was etill listed on the 8th; we had the
conference at 1:15, acd st 1:15 is when T deleted this from my notes here,
so it must have been campleted the gkt of the 7th or the mozaing of the
Bth. It was completely sold prior to 1:15 oo 3-8 whan I deleted this.

Q. Do you have & file of such papere which extends all tkrdugh the month
of Morch and up to the time of the end of the post shakedown aveilability
perlod?

A. The latest plen of the day, we went theough the 12th--3/12. At that
time I went on nights; I was workircg »ights so I was zot in the daily
conferences any more after that.

. Have you exsmined them to thke 1imit t- «hich they ge, uvp through the
12th?
A, Yes, sir.

Q. Did you find eny other item thevafter dealizg with the auxilisry
sea water system aft?

A. I did not firnd any more references Lo the auxiliary--to the ASW
system after that, ne, sir.

Q. De you recall who it was who gava you the information that the
hydrostatic test had been sold?

A. 1 would say it was the leadirgman pipefitter or the quarterman pipe=
fitter. I was sure it must have been Shop 56 who gave us this information.

Q. Do you recall the names of the two individuals?
A. It was either Quarterman Collins or Leadicgmen West. I don't remem=-
ber which one but it could have been either one of those.
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Q. Do you recall vhather any datatls of the teat were glven to you
at that time--the duration of tha tima thst pressurs wes placed on the line,
and the smount of pressure--any information of that nsture?

A. T don't recall clesrly, no, sir, not the detesils.

Q. Based on your own recollection, as refreshed from these exhibits,
is there any queation in your mind at all as to whether the hydrostatic test
wap finally sold £n the auxiliary ses water aystem aft on the 8th of March?
A. No, eir. I am convinced in my own mind that it wes complete end
we did a proper hydrc on the system,

Q. Are you also convinced that the hydrostatic test wae completed and
sold prior to the casualty to the reserve fead water tank in THRESHER?

A, Yea, sir. I may add that this was the final test. We had had
other teats on the ASW system which requized repaircs.

Q. In connection with that reserve feed water tenk cssuslty, Mr.
Karetnuk, were you called in as 8 result of that cesualty--called in to
the THRESHER?

A, T was in the field house when it occurred. It occurped on a turne
over of shifts~=I'd say spproximately at 1630 or so~-and scmebody came into
the field shack and said they just ruptured one of the reserve feed water
tanks.

Q. Do you know whethaer, after the casualty occurred, any inspection wag
made of the auxilisry ses water linas and salt water lines aasocisted with
the still and 4in its vicinity?

A. 1t was not thet sama evening as far as I lknow. We had to pump the
tank dry and we were going to inspect tha inside of the tank. First, all
tha indication we had was wa just had s crack in the top of the tank.

Q. Do you know whather such an inspection was made at any time there~
after?

A, " 38 Shop was down there, a» supervisor was dowa there, and this was
not the same day; this was the following day, I believe, and he told me he
had just made an inspection ¢f ths atill and had looked through it and they
were going to get soma more people down thare to make a thorough inspection.

Q. You know of none of your own knowledge?
A. No, sir. I did sex him there when I came down in the engine zoom.

Q. Can you discuss tha difficulties with a Hammal-Dahl valve in
THRRSHER which you sxperienced?

A. The Hammol-Dahl valve i§ sn automstic regulating valve for the
Lithiun Bromide plant and it is comnected up by & seriés of elbows which
we vwere required to weld, and pass an X-vay and a hydro bii}

We did experience quite a bit of difffculty making up the joints.

Q. Did this valve regulate the ses pressure to the sir conditioning
aystem?

A. The Lithium Bromide plant, that is an air corditioning system, yes,
sir,
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Q. Was the difficulty ultimately corrected?
A, Yes, sir.

Q. How was it testad?
A. Hydrostatically bii]

Q. Did that test result in £inal ascceptsnce of tha work or was there
to be final acceptance of the valve and system during the sea trial?

A, The test provad our wald joint. The final operaticnal test was
going to be sccomplishad at sea.

Q. Can you discuss, i{n general terms, the difficulties exparienced
with--any difficulties experienceg with silver brazed joints in the auxiliary
sea water piping system during the post shakedown svailability of THRESHER?

A, On our testa, we had, I'd say, several rejects that had to be
repaired again and done over, 1I'd say in the order of about ten per cent
were rejects.

Q. Do you have coples of your weekly prog=ess raport to the Production
0ffice which gitte the actusl mumber of joints compared to the rejects?

A. Yes, I hava some of those hera. Our weekly progress report to the
Production Officer, yes, air.

Q. Would you refar to the first one dated 16 November 15627
A. Yes, sir, 16 Novembar 1962.

Q. Is that one of those which gives actusl numbers rather than a
generalizetion of the terma?
A.” Yeu., May.1 read this?

Q. Please do.

A. Thie is "Major Job,"'-=the title is, "Spec and Taest the silver
braaed salt water systema." Under "Material Status," it says "unsatisfactory."
"Plant Status" waa satisfactory. Hare is the ship superintendent's comments
for this report hera. There was 156 joints tested, 145 acceptable; 20
rejects. UT inapection complete, except UT of new jolnts, Eeven new joints
failed UT, and six of these remained to be repaired. Nineteen Teflon
costed ball valves have not been installed; only ten require work by Shop
31, and sre awaiting delivery of balls now scheduled 11-21., Other nine
are complete but axe held up by hull valves.

Q. 1Is that }tem a genegally fair representstion of difficulties with
silver brazing ox is it an extrema occasion?
A. 1 would say that was an average report.

Q. Can you discuss in genersl terms the effactivaness of the welding
performed fn the steam system piping?

A, Ve did cut our steam system and were vequired to mske & new jolat
and it required an excessive amount of time to meke this jolnt due to flaws
on the X ray which required repair, the flew 4o be ground out and rewelded,
and the joint again fnspected by X-ray.

Q. It just required one raewelding, is that Lt?
A, HNo, there were several. Thia was a long drawn out procedure.
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Q. Could you estimate the time inmvolved?

A. 1'd say there is ona joint required approximately three weeks, but
that was not working steadily upon it--three weeks from the time it was
started to the time it wes finally sold as complete.

Q. Turning back to Exhibits 151 and 152, I note that they are
reproduced, Who else would have copiea of theee which extended all the
way to the end of THAESHER's post shakedowm availability?

A, Well these were made up on » reproducible mat, and 20 or 30 coples
were reproduced every day for each of the supervisors and ourselves, the
thkree ship superintenderts, ecd anybody else who was interested.

Q. Do you know of any place where a complete file of these ia maintained?

A, No, sir. I do not. I do krow there were no files made of these;
these were our own personal«~I mean ocur own working pspers for the field shack
tteelf.

Q. Do you know of any place we might look to f£iad the plan of the day
from tha periocd where yours ends tc the end of THRESHER's PSA?

A. We have some papers in Captein Hesonemus® office and he had some
plans of the day-~the dates of which I am not familiar with.

EXAMINATION BY THE COURT
Questions by a court member, Captain Nask:

Q. We have hesrd reports of improper installation of flexible hoses.

I specifically refer to twisting of 2 hose in the process of installation.
From your ohservation, would vou comment on hoses which you had occasion
to observe?

A. The many flexible Aero<Equip heses, I cbserved, I noticed some bends
in some of them, but this twisting--I persorally did aot see any hoses that
were twisted, distorted by twisting. I did sae some that were not straight,
or they had a bend in them. The bends are scceptable in certain ceses, if it
is one bend, #s long as it {s not @ dog-leg bend. But to the best of my
knowlaedge, I asw mone that were twiasted.

Q. Do you recall any other things in connection with the flexible hoses?
Did you hear any complaintas from the members of ship's company about the
installation of hoses?

A, Yes. 1T heard complaints from the ship'as force. Generally it was
that there wes paint on some of the hoses, snd that some of the fittings had
not been replaced, renewed, although the Shipyard job was to veplace the
rubbar snd use the same fittings in many of the hoses. 8o I think the
engineer officer sccepted that all right, after I produced a BuSkips
instruction outlining the procedure of installing Aerc-Equip rubber hoses.
He accepted this changing of rubber. As for as the paint on the hoses,
we got & letter from scmebody fip here giving us a rundown of the paint on
hoses which atated that it was not harmful to the rubker.

Q. Can you recsll Af tests were satisfectorily performed on those
gystems wherein flexible hoses were installed?

A. The hoses themselves were shop tested. We installed them with
mechanical joints, and to the best of my knowledge, the places that they
were instslled, they proved sstisfactory. I l=ow of no hoses that we had
trouble with outside of the paint and the bends.
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Questions by a court member, Captain Heshiag:

Q. We hgve reports of check valves being installed backwards. Did you
see any such or did the ship's forece report any such to you?

A. Dn the constent vent system, we did imstall approximetely 30 new
apripg-lpadéd check valves, and I did hear, on several occesions, that some
of them had been installed in reverse. Both ends were identical and they
both matched up so you could install it either way. The last time I heard
of such an incideat, I was in the field office aad as soon as I heard thige=
sanebody said some check valves on the constant veat syatem had been inatalled
iuv reverse in the engine room. I went right into the engire room--it wes
a matter of two or three minutes--and I tried to get somebody to point out
to me exactly which one was reversed and the answer I received then was
the valve had been corrected and it was all zight now. But I could not get
anyone to actually point out to me and says "This was the valve,”

Q. HNp.one was ever able to point out to you a valve that was actually
installed backwards?

A, No, sir, and each time I went down, they said ic had just beea
corrected and it was all right now.

Q. How asbout the hydraulic system-~-were there a:y valves ia the
hydreulic system installed backwards to your kuowledge?

A. I wasn't too knowledgeable about the hydraulifcs--iz fact I didn't
have anything to do with ft, buc I did hesr an instazce that some of the
valves had been installed backwards, yes.

Q. But you didn't see them?
A. No, sir.

Q@ You did not follow up on ic?
A, No, sir.

Q. A few minutes ago you read a comment relative to silver brazed joints,
did you not?
A. Yes, sir.

Q. Do I remember that correctly that it was the result of the sur-
velllance inspection of aflver brazed joizza? Would you re-read the words
relative to that?

A. This wag 16 Novembar 1962. I will ze-*aad' tha shkip superintendent's
comuents. "One hundred 66 joints tested. 1356 acceptable. 20 rejects. UT
inspection complated except UL of new joints. Seven new joints falled
UT test and six of these remained to be repaired. 19 Teflon coated ball
valves have not bean Lnstalled. Only ten require work by Shop 31 and are
awaiting delivery of balls now scheduled for 11-21, Othar nize are
complete but are held up by Hull valvas."
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{b) (&) vas relieved as reporter by (b} (6) at this point,
Questions by CAPT Osborn:

Q. Will you read what that job is that you're talking about?
A. This is Job Order No., 50612N60 "Inspect and Test of Sil-brazed Salt
Water System."

Q. What did you think of the crew of the THRESHER?

A. The ones I was associmted with Were mainly the engineering personnel im
the enginercom. I knew the good ones; I mean you could really tell who you would
g0 to see to really get something done. I'm not too familiar with the rest of
the crew, although I did see them occasionally. The engineering personnel,
mostly, impressed me very much, and I'm sure they were knowledgeable of what
they were doing, and aware of what they were doing. Chief Wise, in my opinion,
was outstanding.

Q. There's no question about the depth of competence of the personnel in
the engineroom that you were familiar with?
A. Ro, sir.

Q. Did you inspect the reserve feed tank, No. 2, after the over-pressurization?
A. I went inside the tank, yes, sir,

Q. Will you dascribe your general thoughts with respect to deflecticns and
vhat you saw inside the tank?

A, The tank top had been bulged, I would say, the maximum «- it was still
bulged when I went into the tank, a maximum of two inches. The rods that had
been inside the tank, there had been wpny rods, steel rods, welded to the top
and bottom of the tank in the general vicinity of the center of the tank, all of
these rods had been pulled off either from the top of the tank or the bottom of
the tank. The welding had been actually pulled apart, 1t surprised me greatly;
1 didn't expect to see that, and the crack itself was juat a crack in the top of
the tank, which is not too much of a thing. That is all I expected to find,
the ecrack, and 1 was surprised to see the tank top bulged so much.

Q. Was it bulged very much in tpe vicinity underneath the still?
A. The stills were close to this after top of the tank top., It was bulged
slmost at a maximum there.

Q. How Bbout the drain line discharge; do you remember looking at it?
A. 1 didn't notice anything unusual about that.

Questions by the President:

Q. Mr. Karetnuk, 1 believe you said that at the time you inspected the
feed water tank the bulge was approximately twe inches; is that correct?

A, At the maximum, yes, sir,

Q. This was after it had burst and come to rest?

A. Yes, sir, va had to pump the tank dry before we could enter it, and
open it. The manhole was on top of the tank.
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Q. Did you hear any expression of opinion by members of the crew, or by any
of the Yard personnel, regarding the 12% plus failure of ultrasonically tested
Jjoints on the Intergricy Test on the ASW line?

A. No, sir.

Q. They thought that was quite normal?
A. Well, I would generally say, yes, sir.

Queations by a member, CAPT Nash:

Q. Did THRESHER have some difficulty with sea valves right near the post
shakedown availabilicy?
A. Main sea suction, vesDBli}

Q. Was this satisfactorily repaired before the sea trials?
A. Yes, we had to go in drydock to do it.

Q. Did you hear any discussion, or have any discussion with members of the
ship's coppany regarding the possibility that this, or similar valves might bind
at deep submergence?

A. There was some talk on that, yes; not too much. Apparently, at one time
they must have had difficulty trying to operate the valve, the sea suction.
Normally it's in the open position all the time,

Q. Do you refer to some trouble that happened at sea before the beginning of
the post shakedown availabilicy?

A+ I refer to some other time prior teo the ship coming back here; yes, sir.
Exactly when, I don't know, but I heard somec one on the ship talk about it, and
I didn't question as to when.

Q. Do you have any reason to believe that this possibility of binding in any
way entered into the agendh which was plannpd for the deep dive?

A. I know that they were going to try to operate it; Lieutenan:t Biederman
and the engineering officers of the ship talked about it; they said they would
try to operate it at deep submergence.

Q. The agenda indicates that they planned to make a deep dive without operating
these valves; then make a second one in which they would operate them. Do you
cremember eny discuseion in this connect ion?

A. No, sir, I don't, although 1 know the first dive, they were just going
to go down to test depth and come back up again before they scarted doing any of
the testing that was scheduled, There wasn't very much talk on this.

REDIRECT EXAMYRATION

Questions by the counsel for the court:

Q. Mr. Karetnuk, you have given an estimate of the maximum deflection of the
tank top. Now I would like to ask you to give us your most careful and best
estimate, and tell us on what you base it. Could it have been one and 7/8 inches,

instead of two inches, or what? Tell us how you estimated it and how good you consider
that your estimate was.,
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A. I would say approximately =-- I don't know whether 1 could estimate to
an eighth of an inch, or not ~- but approximately from the top of the tank to
where one of these rods had parted, or pulled sway from the weld, ls approximately
two inches at the maximum.

Neither the counsel for the court, the court, nor the counsel for RADM Palmer, a
party, wished to examine this witness further.

The president of the court informed the witness that he was privileged to make
any further statement covering anything related to the subject matter of the
inquiry that he thought should be a matter of record in connection therewith,
which had not been fully brought oct by the previous questioning.

The witness made the following statement:

@ITNESS: Just my own opinion, sir, I would like to express that.

PRESIDENT: Go right ahead.

WITNESS: The THRESHER, in my persoral opinion, wasz & very fine ship. The
morning that it left here, in my opinion, it was as ready as any submarine will
aver be to go to sea. 1 certainly, myself, would not have hesitated to have

gone out with her. This was the farthest, the most remotely connected, with
anything that we ever expected.

The witness was warned concerning his testimony and withdrew from the courtroom.
The court recessed at 1515 hours, 3 May 1963.
The court opened at 1528 hours, 3 May 1963,

All persons comnected with the court who were preseat when che cour: recessed
were again present in court.

Commander John Woolston, U. §. Navy, wag called as a witness for the court, was
informed of the subject matter of the inquiry, was warned under Article 31 of
the Uniform Code of Military Justice, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: This #s a closed session of the court, Commander Woolston,
and you may give classified information here. At the conclusion of your testimony
1 shall ask you what classificatfon you have agsigned to your testimony, taking

it as a whole,

DIRECT EXAMINATION
Questions by counsel for the court:
Q. State your name, rank, organization and present duty station.
A. Commander John Woolston, (B)(B} /1400, USN, Bureau of Ships, Code 525;
Project Officer for S5(N) 593 and 637 class submarines,
Q. The 1400 designator which you mentioned indicates thac you ere an officer

qualjfisd for Engineering Duties Only; is thar correct?
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A. Correct.

Q. You are also a qualified submarine officer?
A. Yes, sir,

Q. Briefly state your naval and professional background and experience?

A. 1 graduated from MIT with a Bachelor of Science in Naval Architecture
and Marine Engineering 1944. Served in U,5,8, INDIANAPOLIS, U.S.S5,PHILIPPINE SEA:
I went back to Host-graduate school, the Navy Standards School at MIT, and received
the degree of Naval Engineer, in 1951, 1 had a short tour at Hunter's Point, and
then went into the ED program for submariners.

0. That's Enineerinz Duties Mnlv Officar orosrvam?

A. Correct. S5ix months of Submarine School, and then 2 year and a half at
Remorra on the West Coast, and then came back for two and a half years in Charles-
town, one year on the waterfront; two years as assistant P and E Supe for noise
and vibration, and a year and a half as aseistant P and E Supe for submarines.

Q. Commander Woolston, try mot to use abbreviations which would be unin-
telligible to others than those initisted in the intricacies.of your science.
Would you describe what you meant by P and E Sup?

A. Tlanning and Eatimating Superintendent., After that I went to Portsmouth,
vhere I served from August, 1956 until July 1961, as Assistant Design Superine
tendent, end Project Officer for the S3(N)593 and 593 claes, and then transferred
to the Bureau of Ships, and since that date have been Project Officer at the
Bureau of Ships for the 593 class,

Q. Would you briefly highlight the duties of the Project Officer in the
Buresu of Ships for the S3(N)593 class asubmarines?

A. Project Officer in the Bureau of Ships is resbonsible for all Bureau of
Ships matters relating directly to the submarine class; that 1is, financial,
construction, improvements or changes, alteriations or change-orders. The Project
Officer, obviously, does not make all the decisions, but he is the working level
person responsible.

Q. Then in your last two duty stations, you have been in a peculiarly good
position to learn the details of the design history of THRESHER, have you not?

A. Yes, sir.

Q. From its inceptiocn ko its execution here at the Shipyard?

A. Mot quite back to its inception, since there was socme development before
1 went in it, but in general, yes.

Q. Have you familiarized yourself with the design history of THRESHER?
A. Yes, sir. Its history, concept and design objectives, yes, sir.

Q. Will you relate them to the court?

The witness rehpeated and was permitted to refer to charts and diagrams in hia
posseasion to testify from his recollection.

Unclassified
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A. Yes, sir. As a part of the development of the design of THRESHER, I think
it may be well to lock at it in terms of other new designs, which were in progress
over ite period of concept. The SS(N)585 design started from a set of character-
istics in September of '55. Cumpleted preliminary design and started contract
design in March '56. In June '56, contract design was turmed over to working
plans, detailed design, and the ship detail desigr and construction continued
until final delivery in 1959. This SS(N)5B5 is the first of the reardrop ALBACORE
shaped hull, single screw nuclear submarines, The SS(N)597, whose characteriscics
were firmed up in March of '57, preliminary design and turned over to contract
design was turned over in Octobar '57, contract design to detailed plans in February
of ' 58, working plans and constrpection period phase until October 1961 the ship
was completed. 597, TULLIBEE, was the lead ship for the new BOOl sonar svstem.
$93, THRESHER, original characteristics in July of '57, turned over in October,
the contract design went through two phases, which I will describe later, but the
£inal turnover was July of 'S8, and construccion wes started early that year and
finally completed in August of '61, when the ship was commissioned.

The development of these ships may be of some interest, The 585, the ALBACORE
hull form, single screw, a length overdiameter ration ot /.4., bil} shaft horses
power plant to the S?W reactor, a little bit over bifjknots; (b} foot test depth,
HY-B80 pressure hull, 318 inches in diameter; thickness was b1}
inches: bpne cylinder intersections on SKIPJACK were similar to those on NAUTILUS.
Bulkheads internal were two holding bulkheads k{i] foot, and two intermediate
bulkheads, (1) foot, with flat erd test depth bulkheads. The velocity of thie that
B{1} feet is ebout the limit with an ASR for rescue. These are two escape compart-
ments at the end of the interior bulkhead; E(1] feet ls satisfectory for contain-
ment for the nuclear plant and gives you a recasonable margin for surface damage
vhere you may duck down and then have to come up again, Sonar a BAN/BQR-2B passive
located below the torpedo tubes, which come out through the bow, and an SQS4 active
above the tubes. Thev had six torpedo rubes in rows of three,

I would like to invite your attention to the principle characteriatics on the
board of the 585, and we will refer back to it as we go into the development of
THRESHFR. Additional itema which T hadn't mentioned were the air bank capacitv
of bi1l cubic feet air vressure at PIT) The Chief of Naval Operations had
indicated to the Ships' Characteristics Board his desire for improved performance
of these submarines in greater diving depth, greater submerged speed, greater
quietness and improved sonar. As far as the increased depth was concerned. the
kav ro thir devaloomant wan HY-B0. Wa have a chart of Collanse Denth in feet
versus pounds per cubic foot of steel, This is the weight of pressure hull, plus
its framing per unit volume. This 15 a relationship of the efficiency of struc-
tura. Haine rha (Bl1} Fanr rear denth aubmarine with HTS. we arrivad at b1}
for the rame general cvoe of structure with HY-80. The state of the art of HY-8U
at this time was that it had been used in & modified forn on ALBACORE, and we
warn comnitted across the board on the 585 and 588 c¢lass. The thicknesses. as

you can see, were slightly thinner. SKIPJACK was b&(1) 1y ALBACORE
had the b1} maxjmum, where in THRESHER we were looking for b{1)

i. Studies had been made during this period of time on b{1)
B . Original sketches of the spring styles were at B{1]
faet.

Q. What do you mpan by “spring styles™?
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A. Spring stylaes is a presentation of possibla future designe by the Bursau

of Ships to CNO. Based partislly upon thie relationshio of collapse depth for

HY-80 versus HTS, and on other davalopment problems, it seemed at this time that
it would cost insignificantly more to develop a ship for Bl than b1}
foer, b{1) yvherein the weight of the structure created would be a much
groater prcbhlem, As far as the increased speed was concerned, in order to do it
with the SKIPJACK type hull, it would have requirad that we would have had to
develop a new reacter. This was considered to be too much to do in the short
cima oarTiod nvolves. as uwe laakad for othar uave of vaduecine dvac. Ona Tank waa
at the removal of the sail, The op’utin; forces had expressed interest in a
fairvater and sail-less pubmarine, with a2 one-man bridge, which would be retract~
able, and an absolutely clean, tube-shaped body. The only sppendages would ba the
stern appendages. This would increase the speed by about one and one-half knots,
and would completely knock out the serious heel in the turn, thet was noticed in
the 585. It wvas also anticipated that the radiated noise, {BH1)
wntld ha ateni{finanriv Tass. Ava ra rtha romnTara Tark af fatvuarar and safl. Ta
the vay of quiéting, considerable work had been done om p(1) t{y and the
decision vas made to put in full b1} in submarines in ¥Piscal '57.
Machinery was considered to ‘h a8 pajor problem and various typas wars looked into.
1'11 discuas the machinery developments latar,

Sonar, at this time the long range, low-frequancy sonar which had been under
devalopmant by the Underwater Sound Lab, lookesd to be fessible, This was the state
,of the art scnar; that is, we would do averything that we knew how to do to get the
maximum out of it at the time it went into the ehip. This involves, among other
things, the fifteen foot diamster sphere in the bow of the ship. It also has an
fnformal array, which conforms to the shape of the hull and vraps around outboard
af the forward compartment, alpost back to the baglnning of the sail, The PUFFS
array was another typa of scnaf that was desired, basicilly becauss it would
provide vou with a passive ranging device vhich has baen coa of tha thinga aube
mariners have bean calling for for many yeara, The ideal PUFPS array involved
threa=line hydrophones and it measures the curvature of an incoming wave fromt,
Because of the desire to keep THRESHER clean and quist, instead of placing laxge
masts running in a straight line, it was decided to use a quadrilatersl array,
with one hydrophona in tha bow, one on & retractable mast in the midships com-
partment, one on & retractable maat that went out through the bottom of the aux-
{liary machinery spaca, and a fourth on a mast which came out of the after ballast
tank. Use of two hydrophonas in the center of the array was an adequate sub-
stitute with some electronic modificacions to the three in-line hydrophones.
Tha torpedo tubes had tc be located in some place othsr than the bow, since the
sphers was needed st that point. Consequently, it was decided to locate them in
the midships compartmeant and put them through the cone,:sc that the penetration
of the sactusal prassure hull would be at a minimum. These are on the third plac-
form deck, Inasmuch as this wae the first high speed ship to get angled tubeas,
TULLIBEE had them, but she was not as fast a ship, and it was not considered at
that time that her firing torpedces at high spead would be as imporcant as with
THRESHER, we set up some tests in the AO NEOSHO. NEQSHO was & flest oiler and
capable of high speeds, and had large tanks outboard along the hull, so we wers
able to put a submarine tube complete with its ejection srea into the tank, and
we ran some tests in Harra, ett Bay to prove that this setup was n:ufncl:ory
for the launching of oth jected and swim-out weapons. These trials were in
July of 1957. As a :uu].t of these studies, in June 1957, a set of proposed
characteristics was circulated. because the Characteriatica Roard han renrasantaeisna
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from all interested parties, including the Bureau of Ships, the Bureau's comments
were fairly minor at this time, Basically the mission was put down as to locare
and destroy all types of ships. The general discussion involved the best sub-
merged characteristics, the best sonar performance, surface performance was
definitely secondary, minimize self and radiated noise. Hull characteristics were
put down as approximate dimensions, displacement or 335U tons ELgNT, 41UV TONB
submerged, Length of 274 feet, beam of 32 feet,

Maxfimum shock resistance. I might mention at this point that resistance goes
along with increased depth, because it is desired that all hull penetrations shall
withatand the same shock that the hull can withstand, Internally it is desired
to maintain this, although on this we have a lot further to ge. Silencing goals
involved reaching ses state 1 PUFFS noise while procecding at three knots at 200
feet submerged. Radiated noise to the same background at ten knots at 200 feetc at
100 yards distance. There were certain notches below this to 8es atae zero in
the bands of interest to the B22] Test depth of this ship was to be b1l

Special features were two k(i) foot escape compartments, rescue chamber adap*
tations, the other was the rest of the bulkheads b{i)l. Originally there was one
messenger buoy afr, but bUSHIPS demurred, and this was later changed to two mes~
senger buoys., A sonar bow was mentioned.

The armament dropped to four torpedo tubes angled forward. The reason for the
four was that we could only get two tubes on a side into the deck height, and it
wasn't considered at that time that it was worth it to take in another deck, and
wa added power operations for hoisting, ramming and athwartships handling in order
to maintain the gama firing rate as we had with @ six tube ship. Eighteen reloads
went into the original ship; later we made it nineteen.

Fire control and communications. A simplified Mark iUl system was che originat
£fire control system, the masts were to be useable only at three knots, and there
were to be three masta. Ilater the Bureau said that this could be done in two.

Note that this is a very slow speed available, which indicates that the ship 1s r2> -
definicelv sub-standard in near-surface operations in anv seaway.

Propulsion and engineering speeds were to be sixteen knots surface, bi]
submerged; emergency propulsion five knots. Endurance of
reactors bii) Diesel 2250 miles at five knots,

Power plant, with a single screw nuclear, S5W plant, Battecy, snnrkel avail-
ahiliry five lnnre om hartesrv charoes.

At this point the one-man bridge was still in a proposed characteristic, with
a very high periscope and no bow plapa#. At this point the Bureau of Ships de-
murred and said that they objected to a sail-less sub, because they did not feel
that at this time we were ready to go to masts which would extend so high above
the ship that the danger of ramming was increased, that for near-surface operations
it would be almost mandatory that we have bow planes or feirwater planes, and
they recommended the minimum sail. This decision was racified,

Accomodations: Eight cfficers and seventy-five enlisted men.

Stores were for thirty days chilled, sixty days frozen and seventy-five days dry.
Unclassified
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Another oddity wes the anchor was located afk; this was the first time cthis was
aver done, and the oxygen generator and other air regenerating equipment was
called for., The Bureau at this point did not have the oxygen generator in hand
gnd tecommended that twaﬂty-eight days of bottled oxygen and carbon monoxide,
and carbon dioxide removal systems, with a drop-back to five days bottled oxygen
whenever the oxvgen gRenerator became available.

Io July of '57 the characteristics were approved, as requested by the Bureau
of Ships and the contract design was about to get underway. In equating the sub-
metrged characteristice required with the things that were done, consider the bpst
possible submerged characteristics. This called for the hull form that we had
been considering. We were constrained by the §5W plant diameter to a rather Longer
ship than we had heretofore, and greater Chan We QES1TEQ. INE LONJLil UL Liv Ulsusise
ratic being 8.7 rather than 7.9 of SKIPJACK. However, at this point the dry curve
is quite flat, so we lost very little in form drag, due to this dncrease, The
ship's size increase of some 14% over the 565 did, cbvicusly, cause greater skin
friction., This was to be countered by the small sail, The appendage reduction
was quite dramatiec in its effect, The appendage drag, as a portion of bare hull
drag, or relative to bare hull drag, from the fleet boat of 140%, to the early
attack boats of 49%, BABBEL class, 45%, SKEPJACK, 40% and with the original
THRESHER we were down to 27%. This decrease of 33% in the appendage drag, allowed
us to recoup almost all that we lost in increasing the Aize of the ship.

The original fairwater of this ship had as masts the shorc-rise, very low
frequency antenna, the snorkel forward pith an ACM actached, This was located

forvard so that it could take advantage of the extra space forward at the come,
Radio masts and a periscope. :

Unclassified
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(b) {6) relievad (o) (8) #s reporter at this point.

WITHESS: Becauss the periscope, being a penstrating mast, could have a
higher rise than the snorkel, which was to be a mon-penetrating mast, it vas
decided there should be a two-position periscope, which could ba cperated from
the firat or second platform deck. This gave us one for the smorkel and one
for the periscopse. This was to allow minimun periscops axposure &t such times as
you might have to smorkel. All proturbersnces that could possible be removed
fron the surface were removed. This included grinding welds over the forward
part of the ship. As a result of this work, the predicted speed came ecut to
‘some 0.4 knots lewer than the SKIPJACK. The meneuvering charsctarietice would
be very similar to SKIPJACK; however, the longsr hull made a 1{ttle bigger circle,
The increased starn appendages kapt the rat{o of the turning circle to length
about the aane.

‘ The best possible sonar performance at high speeds invelves self noise re-
duction. The AN/BQQ-1 system was: a 15-foot active bell; this 14 the BQ8-6,

and the AN/EQR-7, With the BQQ-3, which 1s the aunalysis sonar, identification
sonar, and the PUFFS, it makes up the so<called BQQ-2 integrated senar system.
The aonar bow caused us some problems, and we were required to use plastic im a
very large free-standing doce. This would extend from scmewhat aft of the for-
vard end of the elliptical bulkhesd and all the way out in a free-standing dome.
The raductinon nf radisted nofse was related to machinery work, with the excaption
ef the (B} . These are naval architecturs considsrations. We have the
sane five major compartments as SKIPJACK. The degree of subdivision has bean
similar to nuclear submarines as heretofore, but compartments have gottem larger.
We no longer have a one-compartment ship, which, at any depth, could stand flood-
ing. Consideration was given tn addiwe bulkhesds. Howsver. for almest anv bulke
head you add, you would have to put in five or ten feet additiomal im the hull,
and you would experience serious arrangement difficulties. :

The general arranaements midshics: T think avarveve ia familiar with thie
feature. We used spherical sscaps trunka as a solution to the test depth _prob-
lem, The tankage is sinilar te SKIPJACK's wrap-around; lomgftudinal bulkhead
top and bottom. The forward compartment on this ship i{s smxller in dismeter than
S8KIPJACK, which gives us more tanksge forward and we have main ballast tank,
mumber seven to help ‘supvort the larser sncine ramm. :

Ac this point, we have gone for reserve buoyaacy frem SKIPJACK's hi1) .
up £o0 hi1) in the preliminary design. A quick rundown on raserve buoyancy
on some earlier ships: We have two figures for ths dissel boats, because of the
main ballast tanks and the fuel ballast tanks. The 563 s 12.5 percant and 21.4

percent, The 580 is 14.0 and 23.0. The 571 (NAUTILUS) s bL{1) ‘e Tha
578 18 .. And the SKIPJACK is b(1)'. The 586 was b(1) o
The THRESHER was 4(1) . and the 597 (TULLYBEE) was b(1) '« This was dua mainly

to the arrangement of the ship.

Tha pressuts hull, in general, followed the same type of detail as had been
used earlier. The original shiv had a carrosfon allowance em 1. 4

'ﬂ:ﬁ_lguah-punure eir system at this point was listed at (BH1)

The principal changes now at this stage of the conmtract design led us to maka
some studies for making changes in the high-pressure afr from b(1)
and the bi1] + The rationale on that {avolves ssveral
things. The air capacity of our submarines has been based on the amount of air
necessary to.surface twice, fire ell torpedoss on board, and have b(1) pei left
in the banks. Por ballistic missile ships this involved an additional surfacing
and ability to fire all their missfles.. Consequently, the rise to bl
increased the value of each cubic foot, since it was bassd on P(1) base,
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by almost bil) s
The stores were raised from 75 days to 90 days for dry stores, and from 60
.to 90 days for frozen stares. A new maat wan added. Tha hlark harar wara {n-
creased. The corrosion allowance was removed, and the plastic bow was changed
to sceal. This wae in the middle of the developmant of the contract design. The
final contract design, which was signed out in July of 1958, then had used the
1} system and had gone to bil} . 'The length was increased from
273 feet to 278k feet. The remerve buovaney h1) ‘
.» The actual figures indicate an increase in ballast tank capacity from th
last change, but a decrease from the preliminary design., Hence, the final design
still matches the criterion. A series of tests were run during the contract de-
sign stage on atructural modela; pressure tests and some cycliog tests to almost
collapse pressure: a whole model of an enmine room. All of thesme testa indicated
satisfactorv conformance tn tha reamifremant of callanan danth af ar leser b1}
feet. Another representative of the Bureau will go further into the details of
these tests.

Q.leltiﬂnl by a court member, RADM DASPIT:

Q. May I ask & question here: Was this ship built in fiscel year 19577

A, It was & fiscal 1957 aship, but the actual conatruction did not atart
until May of 1958. HNow, while these things were going on in the hull sectiom,
the engineering people were looking at many differeat studies, different kinds
of propulsion: tutbine electric, solidly mounted; turbine electric drive, re-
siliently mounged; geared turbine, solid and resiliently mounted; direct drive
turbine; hydraulic torque converter; and different combinations of them. After
looking at all thé different possibilities, it came out with the dacision to
leave the 583 as 1s and ths 588 to 592 follow the 585, with the additiom of quist
gear and direct coupled turbine gensrator ssts. Thev broke the 593 lasse from

that class and desfenad b{3) 10 USC 130 main orooulaten nlants and turbina
generator sets. The basic design that left the Bureau in Ssptember, 19537, had
}3) 10 USC 130 turbine and gear on a common sub-baseb{3}10 USC 130

direct coupled 8STG sets on & common sub-base. The basic arrangement of the pro-
pulsion plant was eimilar to SKIPJACK. Other characteristics were quiet gear,
improved sonmar, acceat on acoustics; the electrical distributicn system was
similar to the 585; the diesel was moved forward to eliminate the superstructure,
which had previocusly covered the diesel exhaust line. The reactor bulkhead
penctrations were mimilar to the 585. We changed to hemispherical heads on the
condensers from the earlier ellipsoidal heéads. We provided b(3} 10 USC 13 matn
circulating pumps.  Withb(3}10 lspeed on the circulating pumps, it was considered
wvise to takes the main engine suxiliaries and put them on the auxiliary sas water
system. Main propulsion is then dependent om b{3)1sea water systems. A loop
suxiliary sea water system was installed, -b(3) 10 USC 130

We had studied main com-
denser fresh water cooling and othar combinations of fresh and salt water through-
out plant. This will be gone into in greater detafl by another Burean raprasenta-
tive.

At the time preliminary design turned it over to contract design, we had not
resolved all the problems of flexible comnections, steam, exhaust and shaft but
thess studies were develgped during the early detafl design stages, and by the
time THRESHER went to sea, no one had any doubta about a flexible mounting, aad
no ship has been on solid mounts, except for sea trials, since that time.
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During the latter stages of contract design and working intoe detail design,

a great many development programs wire {nstituted both by the Buresu and by
Portsmouth. Project Pressurs, started in Portsmouth, was aspoused by all con-
cerned with deep ships, and it called for group action on all items that were
aeeded to beat the developmental problems of submarines; such things as depths, '
shock, hydraulic shock, thermal shock, hydraulic impulse, vibration, noise, and
other special anvirouzments. Flexible shaft coupling tests were Tum at the boiler
and turbine laboratery. ERach main propulsion plant went through a full test at
the manufacturer's plant. The secondary propulsion system was tested at
Portsmouth in the test tank. Shaft seal development work was done at the
Engineering Experiment Station and Electric Boat.

At the time the Machinery Design Branch turned the contract design cver to
Portemouth for detail design, they had complete confidence in the propulsion
plant and ite support systems. Portsmouth did the contract design for the Bureau
of Ships. It was done here at Portsmouth with 1iaison work back and forth., The
Buredu of Ships signed the plans in the end.

Going from there into detail design, the major problems were those of develop-
ing the equipment to meet the special problems and to emphasize operability,
relisbility, maintaicability, snd habitability.

Questions by counsel for the court:

Q. You were here at Portsmouth to handla that end of it, were you not,
Commander Woolston?

A. Yes. To mccooplish this, we had the people, and we made wock-ups. We
copgulted with forces aflcat on the devalopment of the operation of systems both
from the standpoint of developing it and the way it was located, In order to
prave the design, we had reviews by other activities and by forces afloat. Each
system went through long and exhaustive casualty studies. The ship's information
book includes the system diagrans and the system descriptions, which include all
these casualty studies. In general, casualty studies, if they go into a system
deacription, are strictly studies of casualties to one particular systes. In
addition to that, we looked at the over-all type of casualty to try to prevent
a built-in row of domimoes on the beginning of casuslties. Certain changes have
been made to the ships simce the beginning of the detail design to improve their
safety and ability to recover from casvalties, Certain studies have been going
on at the Bureau level to make rather radical improvements in these capebilities.
Host of these will be discussed by the technical people directly involved.

Now, 1f there are any questions that have bsen developed during the period of
time that you may have been lookiag at the design, from the standpoint of concepts
of systems, I vas admintstratively the technical man directly responsible.

EXAMIHATION BY THE COURT
Questions by a court member, RADM DASPIT:

Q. Does this include apy questions relative to the air bankes, or are you going
to take that up later?

A. 1 will atteopt to answer these questions.

Q. Can you tell us why the air bank capacity was reduced dowm to B(1)7 Why
didn't we continue at least at bj1)?

A. This developed by looking at aecveral thinga, The decrease in reserve
buoyancy from the preliminary design to the final contract design would not allow
putting too many bottles im there to eat up tooc much of the space. A sécond item
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is that in 1957 and 1958 we were very much aware of the problem that we had in
the tanks imn the older ships from the standpoint of structural surveys. We had
not enough space within the system where we could cram a tankful of atr bottles
in there and expect to maintain integrity, There was a desire to saintain in-

spection and presentation access in the tanks. Then we had this basic requira-
ment to meet & capacity which basically B{1) but if this were related
to the difference batween bil) we met this capacity

requirement, so that while wa had the opportunity to increase this capacity we

met the criterion. In hindsight, we would not do this again, as was proved inm

fisca)l year 1962, during the time when the contract plans ware ready to go out.
The then current 525, Captain Roseboxough had requested the' changs, and {t was

changed to increase the capacity to everything that we can cram in thare, which
is in the vicinity of bii),

Questions by a court member, CAPT OSBORN:

Q. Will you state the reasons for changing the air bank capacity inm the
first place? .

A. The erfterion that has bean usad is that you can surface twice from
periscope depth, fire all your torpedoss, and still saintain “i'! pet 1n your
banks, I won't, and I can't, defend this as & criterion for a modern submarine,

Q. %You msan to tell me that since the NAUTILUS, the first nuclesr submarine
we built, wa have not had a real good air bank capacity correlated with blow
rate and capacity with respect to flooding?

A, I can't answer for the ships -
Ing up to it, but basichlly the air t
the ships are related to the surfacine charactaristica. Wow, the capacity dossn't
turn out to be as critical from the standooint of studies that we have been
tuoning #s does the blow rate., The blow rate had not significantly increased un
til we started rumnning the studies last year on recovery capabilities and blow
rate at verv deep deotha with the FBEM'a.

Q. These were the result of FEM studies rather than the 5932
A, They wara run on FRM's first, but it was a submarine study.

Q. Has any atudy evar been run with respect to rsaction time involved with
vaspact to casualty? I mean equipment reaction times, valve closure, autcmatic
closure, manual closure - studies of this nature?

A, Yes. Individusl studies are made on valves in fodividuzl systems. Teast
memos requirs that valves operate within a certain perfod of time. Some of them
stretch ocut, particularly in the air systems and in the sea water aystem to
prevent hydraulic hammer. The current specificatiocns for the 637 class and tha
re-engineered 616 or 640 group include a coordinated requirement for sensing,
closure and blew to obtain recovery. The studies that we are running on a
highest priority basis are those {nvolving the ships thst are out now on this
oame relationship.  This etudy has been presented informally to representatives
from the fleets and the submarine type commanders, and the Chief of Haval Opera~
tions. Our time scale of vhat we think we can do to arrive at an uanderstanding
of whare we are {n each ship as to how big & hole it can take and recover, in-
volves times that are runni{ng through the next few months,
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Q. They have never been run before?

A. We are ruming involved recovery capabilities and to the best of my
knowledge, these have not been run prior to the last summer. Most of the work
that has been dome on recovery involves failures of stern planes inte hard dive
at deep depths or recovery at steep anglea. It was considered - and this is
a matter of phileosophy - that this was the critical type of casualty. Most
studies involved those of getting an up angle in a hurry, and there are recent
studies on ALBACORE which were divected to this same end. Flooding was con-
sidered, but it was considered that the proper valves, or all valves would be
shut in a hurry so that the net incresse in weight would dbe taken over & combi-
sation of spsed and blowing.

Q. Had you ever observed a simple test that the board observed yesterday in-
volving & 2-inch line gimulating & 2-fnch break atb{l] feet?
« No. sir. :

Q. What margin of error do you think there is with a ship between (°)1) feat
and B{1) feet, just based on your enginesring judgment at the present time?
A, What do you mean by "margin of error"?

Q. 1I mean ths visk. Is it about ten times as dangerous, or is it about
the sane?

4, At depths and the type of casualty that you are looking at?

Q. 1I'm talking about a flooding casualty. . :

A. All right. It's hard to establish a figure as to how much more dangeybus
it is. The real dagire is to have a system wharein you won't get this kind of a
thing to happen. ¥You can look at the various recovery capsbilities at differest
depths. I have seoen the resulte of some of these teats under certain cfrcum-
stances at zero spead, where [:rou can recover from a hole of about b{i}] the area
at (b}{1} feet as you can £romPl1} feat with the same blowing system. This is
based on the flow as applied to tha square root of the depth, but you have the
added factor that the bubble works in the same way, the amount of air you get
into a tank and water which you cam diacharge. Also, one particular factor I
picked up on that from the standpoint of flooding 1e & ship at  P){1) gt b{1)
feet can, cope with roughly the same flooding hole as a ‘ship at {b}1)  at
b{1) feat.. Now. these are round mumbera.
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Questiona by a4 court member, RADM Daspit:

Q. Commander, you spoke of studies which had been brought to the attentiom
of the type commander and the Chief of Naval Operations. Were these flocding
studiesa?

A. Yes, sir,

Q. When wera they first presented to the forces afloat?

A, They were presented last Thursday. An original preliminary report of these
studies had been signed out on multilith on the 9th of April, and was withdrawm,
in the light of the hearing on THRESHER. Information was passed to the operators
as an indication of the effects of rapid blowing, rapid shutting the lines, and
speed. The main impetus at the Bureau was letting the people know as mich as we
can as early as we can,

Questions by a court member, CAPT Osborn: °

Q. I am interested in how operational charactecistics got generated into
operational procedures and thoughts. Now, in the process of designing ships
the way we do at the present time, how do we ever get operational characteristics
fod into the way CNO is committing himself until the ship is already built?

A, I'meorry. You're = 1ittle beyond me.

Q. We have nothing in this particular ship's characteristics involving air
capacity, recovery caprcity, either in pitch or in blow or anything else until
the ship is in final hardware.

A. We bave nothing in the characteristics on thase subjecta, paricd, except
maximum shock resistance and teat depth. I can't answer why ehip's characteristics
don't include safety Features.

The court racnlud at 1632 hours, 3 May 1563,
The court opened at 1645 houra, 3 May 1963,

All persons connected with the {nquiry who were present when the court recessed
wvers again present in court.

Ho witnesses not otherwise comnected with the inquiry were present.

Comsander John Woolsteon, U. 8. Havy, the witness under examination when the
court racessad, resumed the witness stand and continued hie testimony as follows
after being warned that his cath was still binding.

REDIRECT RXAMINATION

Questions by counsel for the court:

Q. Will you deacribe for us the damage control features of the auxiliasry sea
vater system, and address yourself particularly to the two-station igolation
procedures required in THRESEER as Against a design which would provide a one-
atation lsclation capability?

A, Would you 1ike wme to operate from a diagram or sketch one on the board?
Unclassified
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PRESIDENT: Why doz't you sketch one oo the board?

(The witness drew a disgramatic sketch of an suxiliary sea water system om
the blackboard.)

WITNESS: Baesically the THRESHER's system in the auxiliary ses weter system
gons; from the engire roam through the suxilisry machinery space in bi3) 11loops.
b3} 10 USC 130 (5M1) , which L supplied by one or more of b(3} 1 pumps.
b(3} 10 USC 130 (BE1) . Most of the equipment that 18 cooled f£rom
this system is located directly batwaen theseb()) 11oops in either tha angina
room or #uxilisry machizerv space. One saction is differant. It onaratas
from this saction back here (irndicdting oz disgram.) This Ls fsclated with
two valves, as Lt stands now. The sea valves in the engize room snd the ses
valves and back-up valves in the auxtliary machinery apsce sre remotas
hydraulically operatad. The station for controlling thase valves currently
is o the vpper level of tha suxilisry mschine=y spsce. The engine room
valves are coztrolled, slong with the other saa water valves » in the engine
room, scd are statiorad {1 the macauvering =nom suthoard.

The philosophy of the lnop system, the basic corncept ia that you cen main-
tain 8 larger mumber of equipmests, at least or one side of the ship, It
does raquire, in ovder to isulate b{3)10USC130 the loop, though =ot tha
stern items, that valvas be closed iz both rooms. As far as sn advantage
is corcerned, I feel as s dirags coztzol messtze, you mist have sn ability
to close a valve that can flcod inte a epace, but thers fs no ressen vhy this
cennot also be done i3 the meneuvering room, Oze of the items which has been
uader consideration--not study-sbut vonsidezaticn by the Bureau, has been
changicg the operator hydrazlic vslves in the AMS from manual tydraulic
valvas to solenold oparated valvas, azd have the tuttons in the nansuvering
room. This then would allow Lisclatio: of tha system from either space,

A fuzther change which is under comsfderation is to further aplit tha
system in from here (indicating bulk:csd on sketck). They wonld be
considered not so meck as bulkhoead valves but splitting it into quadrants,
acd these valves (indicating retuwa loop bulkhead valves) could be left
shut, The vaives on the supply lize would be remotaly operated and in
accordance with the needs of tte coolers. These srs things we axe think-
ing sbout, because we are smarter today--we bkope--than we were several
years sgo. There is a definite disadvantage in operating these valvas
from the next space without beinug able to do it in this space, except
manually., If & fellow here (imdicating maceuvering room) doesn't get the
word, the guy here (indicating auxilisry machirvery space) coulda't do
anything about ie, !

EXAMINATION EY THE COURT
Questicn by the president, VADM Avsttz;
Q. But #s I understand your comsiderations in the Bursau now, you
would so alter the system ea to pevmit closicg of everything on the ASW
system from the manetverizg zoom?

A. This is vhat we aze briagldg up for considaraticn by the Change
Review Boszd.
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Queations by a court member, RADM Daspit:

Q. As the system stands now, if you develop a leak in the engine room and
close the valves in the engina room, you still have not stopped that leak; you
have to close a valve in the auxiliary machinery space also to stop a leak in
the engine room?

A. Not necessarily, It depends on where tha leak is., A leak in the main,
yes, this is correct. A leak in all the branch lines ara fsolated by isolatien
valves. From the standpoint remote operation, you have to get into the AMS alaso.

Questions by a court member, CAPT Ogsborn:

Q. Don't you think cne of our problems in the handling of thia system has
been too much emphasis on individual isolation? s :

A. No, sir. I consider that individual isolacion is necessary, because you
vant to get tha plant back on the line. Individual isolation is not -- &8 you
know better than I, because you saw the thing yesterday, individual igolation ig
ot 2n answer to damage control. It ia an answer to getting the plant back, but
it does not stop the damage. This is enother questicn that comes up and involves
another up-dating beyond what we were considering and that is that, should a line
give way any place in the forward part of the engine room, how selective can a
man ba in shutting hydraulic valves? Now, agein, I did not see the test. I can
imagine it, and I have felt that a man is probably more likely to shut everything
than he is to salectively shut and try cut. He iz not going to find his cagualty
imnediately, which lesda to the next step, which is to maximize the benefits of
an automatic system, which either tells you what valves to shut, or 4t shuts them.
Here again, we are talking about the costs in rime and money and development te¢ do
it and whether or not it is considersd worthwhile to do.

Q. In the prasent tims frame, since we've got the shipe built, do you think
it would be & good idea to completely isolate the AMS and operate split systen
from the engina room, which you could develop as asingle gtation isolation?

A. For personal opinion, ¥ou can almost flip a coin on cost, and you gain
4 tromendous amount moxe by pucting in & manual valve in the overboard lins and
& remotely operated hydraulic here (indicating)., Now the feed loads are not
balanced and {f you--

Q. What I am doing or suggesting, Cowmmander, is that you shut all the
valves in the AMS, run®(3) Tpumps in the engine roem, using the loop just the
way it is, so that you have single isolation from the engine room ¢mly, particularly
when you are going into conditions of test depth, .
A, You are talking about whether wa should leave these valves opan or shut,
I consider the valvaa are necessary in the supply line.

Unclassified

LY
-



Unclassified

Unclassified

0. T am talking about overating the avstem as it exists right now.
A. You cen't operate the system with the valves shut, because they aren't
in todav.

PRESIDENT: Porget the valves that you arve going to put in, and let's talk about
the system a8 it 4is today, HNow, Captain Osborn, go ahead and pose your question.

Q. (By CAPT OSBORN) 1 think you could get isolation at the present time by
shutting all the valves in the AM3, operating your b3} Tpupps split from the engine
room, and have a single isolation at the present tima, which would give you, I
think, certainly a better damage contrdl procedure as the pglipment sxiste right
now. Do you concur with this?

A. You would operate with these four isolation valves shut, (indicating
engine room and asuxiliary machinery space supply and raeturn isolation valves)
these b(3) 1pumps operating, (indicating engine room pumps) so long as you can
cool everything necessary with b(3) 10 U spesds, yes. There's nc doubt about it,

Q. One thing I would like to interject is that I am violeutly opposed to
elactric solenoid control of those valves, bacause I think if you do have a
flooding tasualty, you probably would have to have direct hydraulics involvad,

and T think vou should eiva thia rarinua ronsiderarion.
A, The exact method of remotely opsrating them would have to be considered,
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(b) {6) relieved (B){6) as veporter at this point,
Quastions by counsel for the court:

}. You have shoun us & chart depicting & comparison of reserve buoyancy
featuras of various submarines. Do you have & study showing a comparison of
de-ballast capabilities of submarine &t test depths?

A. I have some figures here ~-- At & cursory glance, this looks correct; I
can't certify it.

Q. Go ahead, please.
A. I have soma figures which indicate parcentag of ballast tanks that can
be blown, which are, to the bast of my knowledga, cprrect,

Q. Would you give them to us, please. Can y
a8 simple?
A, 1 can read them, Which ones are you

reud them; would that be just

ticularly interested in?

Q. Start wvith the fleet boate.
A, If you have a plece of paper like t
paper in evidence, making the change on the

s, vhy don't you take the plece of
test depth of the 597 snd 598,

Q. I show you & tabls of figures indicating the ship's nsme and various dats
concerning the number of air banks and their capacity and charscteristics; is this
true to the best of your knowledge and belief, as corrected on the third pagel

A. To the bast of my knowledge and belief, this is correct.

A table of information citing the number of air banks, their capacity and
characteristics sad other information relating to specific submarines was sub-
mitted to the party and to the court, and was offersd in evidence by counsel for
the court. There being no objection, it was received in avidence as Exhibit 153,

Counsel for the party waived reading of the Exhibit,

Q. Bxhibit 153 indicates the decrease in percentagas OL de-DALLENCiINY cap-
ability from 425% down through 329 for SKIPIACK, to 13% for THRESHER. Has the de-
creasing de-ballast capability of the submarines over the years been a matter of
concern in the design of submarines by the Buresu of Shipal

A. This has been & matter of concern ovar the last few yoars. When it
becsne obvious that a reconsideration of the main ballast tank blow capacity
would have to ba made, the first actual step that was taken was in the increasing
of the air bank capacity in Fiscal '62 follow-on 593 Class ships.

Q. Which weuld be the first boat of her clasas with increased de-ballsst cap-
ability, snd how much increased de-ballast capability will ic have over THRESHER?
A, The class of ship that I was talking sbout will never be builit, The

actual 637 Class does have an incrsased capacicy,

Q. Do you have the figures for that incressed capacity?
A. HNo, I do not.

Can vou state its order of magnitude over THERESHER?
. It's approximately thirty parceant, I can sstabligh thes rigure 1r L can
wewa snnsss tn tha aoacifications for building submarines S8N-637 Class.

>0

Q. Staying with the high-pressure air system then, will you comment on the
casualty resction features of THRESHER's high-prassure air syatem with specific
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reference to the fail-gafe feature of her air banks for a periled of about thirty
seconds upon Interruption of power?

A. As 1s probably obvious from the ground rules for sizing of the air banks,
consideration relative to the air bank size is involved with| near surface
operations., It was considered originally as to whether the banks should fail all
open, all shut, or something inbetween, A casualty which was considered as
particularly serious would be a near surface collision or a serious fire which
would cause loss of electricity or burning out of the wires to the particular
stops and break a line. The desire was to stop the flow of air, don't pressurize
the boat, don't increase the fire, don't dump all your air, but keep always one
bank available, s0, at worst, you'd drop one bank off the line in this consider=
ation. This was considered to be more important than the availability of the
banks instantanecusly in the event of electrical failure at deep depths. Since
last week we have put out a Change Order to change this from three shut ahd onc
open to three open and one shut, Again, the desire, as expressed in our informal
meeting with the forces afloat, indicate the desire, the real desire, to be able
to get your banks off the line when you're near the surface and on the line when
you're down deep. This kind of a change in failure mode with depths 1s somewhat
complex to arrive at, We have not done this as yet.

Q. From the point of itr susceptibility to failure and flooding, would you
comment on the design of THRESHER's constant vent system, with its large amount of
sea water piping and hoses?

A, Are you talking about the susceptibility to damage or its safety, as in
the event of damage?

Q. Primarily, damage; and secondarily, safety?

A, Well, quite obviously, if there is more pipe there is more pipe that can
break. Therefore, there is more likely to be damage. THRESHER's syastem, as
diffarant from all rhe nrhara. had ona advanracs rhat none nthars havse. Tr haa
some check valves vhich were put into the line to prevent backflow through conp
tinvous vent lines from other systems after you isolate one, The safest thing
to do with a continuous vent system when vou're submerged and you've cleaned
out the air in your system, is to shut the valves. Except on certain reacter
components which the Burcau has suggested that the vent be left open, most of
thna vents shauld he ao rhur.

Q. From the point of view of safety while submerged, would it not be de-
sirable to have a manual vent system?
A, There is a manual vent system inatallad,

Q. In addition to ic?
A. At the moment it is in addition.

Q. Would you comment on why THRESHER and one other ship of her class have
so-called thin main condensor heads?

A. I think you might prefer to hear the answer from Captain Jackson, who
will rapresant the Bureau of Ships on this particular item.

Q. Was there any concern for water hammer high peak pressures accompanying
THRESHER's initial sea trials with reference to the effect om her trim system?

A, Yef, sir. Because of the casvalty which occurred in the THRESHER on her
first dive b{i) the problem of water hammer was looked at
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more closely than had been heretofora, The test that was done, and it was poor
judgment on the part of those who signed the Test Mamo, required that the suction
back=up valve for the trim evetam by cycled at desp depth. Although the trim
suction system is designed to withetand collapsa pressures, the system has in it
priming valves and mey have in it air bubbles, It definitely is at low pressure.
Consaquantly, it is = more dangerous aystem to open to the sesa rapidly than fa
the trim discharge system. Now, since THRESHER's deep dive, we interlocked the
trim suction valve to prevent this thing from happening agn:l.n The suction valve
to the tim suction could act be opened if the ship were daep, wvhere any valve
opaned to the sea at deep depths when the pressure in thas system is low will have
a water hammer of bome sort. We knew that we would have it; we'did not know at
that time as to how high it would get, As & result of the shocks that we felt in
tha syatem and some tests that were run on THRESHER after her sea trials, ve
sloved down the opening of sea water valves which could opaa to the ocean at
daep depths into low pressure system == and by low prassure system, I mean a
system vhich was not at that time aqualized, Let me say ona other item about
the air banke at this point =~ that the circumstance as far as opening the air’
bank valves under failure condition was changed by the finding of both Piesal=~
ization and shock wave heating in the high pressure air lines when thelb(i)

pound air valve was opened rapidly; and although the original valves
opened in & matter of a very few seconds, in order to slow down the rise of
prassure and to make the system safe from possible explosion, we slowad the valve
down to soma thirty seconds. At that point we did not re-apalyze the deep depth
casualty situation. but we do have the local over-rides on the valvas.

Q. Can you estimate the maximum peak pressures which were applied to
THRESHER's trim system during her initial builder's teiala?

As Peak preassures during the initial buiider's trials ware not particularly
high. During the second builder's trials the peak pressures wers in the orvder of,
I would .eetimate bll) pel or greater, There is a test raport on the
so-called “bump" test that we ran on this system vhich mcludod tha trace of
prassure gauges at sensitive points in the system, and these are available, I
don't remember the numbar of tha Test Mamo, but Portamouth can produce them.

Q. The report refers to a time after the valves ware slowad to the pelk
pressures in the neighborhood of M1 pounds per aguare inch, We're
interested in the pressures before the valves wars alowed?

A. These valves had restrictions in the hydraulic supply lines from the very
beginning. The valves ware not instantaneously operating valves at any time,
There was an order of magnitude change in the rapidity with which they ware
opened, 1f D{1) pai is the peak prassure measured after slowing the:
valves down, it might have been as high ae twice this, or even pore than that
before. We do know that the piping was expanded at ome portion of the forward
trim main, The joint that was broken was not an extremely bad joint,

Q. Wa have had testimony that thes priming valve floats were crushad by ths
peak pressure. Do you know at what pressure thoss floats collapeed?

A. Those floats should withstand batter than collapse pressure of the ship,
I can’t tell at what pressure they did collapse, but the pressure vwhich they baw
was considerably greatsr than collapse pressure of the ship.

Q. Do you think this could have had any effect on the intagrity of the
trim system main?
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A. It had some effect on the integrity of the trim system at the time.
Plecas of pipe were expanded and had to be replaced. Soma joints had to be
repladed, The effact upon Joints which were not broken or Tight close to the
expanded pipa, T couldn't tell for sure. Any leaks that wera found would have
required replycement of a joint, As to a joint which did not leak after this
test or on hydrostatic test afterwards, I think and this is an opinien and not
too well schooled, that it probably was not damaged. It was just as good after-

-amards. I will note that the damage occurred to the trim suction line and that
the trim suction line was interlocked to prevent pressurization aftar that time.

Unctassified

1036



Unclassified

Q. With reference to the hydrostatic test te which you veferred, was the
whole trim system then unlagged and inspected, or were plans for this made?

A, Consideration was given to ic, It was mot done throughout the entire
ship.

. After an investigation of a casualty to BARBEL, how did the Bureau of Shipas
address itself to & review of the safety of silver braze joints in THRESHER?

A. After the BARBEL casualty, the silver braze joint to welding joint size
limitation was changed. Offband I can't give you &ll the figures and the dates,
Thess are available in Bureau Change Orders which occurred after BARBEL,

Q. Did thia give any lmpetus to the use of walded joints in new construction
deaign? )

A. Yes, sir. One other comment, Since the cause of BARBEL failure was
wrong material, materials wers checked throughout the system -- on THRESHER
I'n speaking.

Q. Was the check done only during conatructions of submarine hulls; for
exauple, would materials be checked in a lagged system?

A. Any area on a lagged system was required to be checked for material.
You would have to get At soms part of each length of lins,

Q. That was done in the case of THRESHER, is that right?
A, Opinion. I cen't testify with surety thac this is so.

EXAMINATIOR BY THE COURT
Questions by & member, CAPT Hushing:

Q. After the damage to the trim system from water hemmer effects, were
there not & series of testa made in the Bhipyard involving the trim line?
A, Ye», sir,

Q. These wers & series of hydrostatic tests and hydraulic shock tests?
A. Yea, sir.

Q. In your opiniom, would these tests have revealed daficiencies in the
trim system which might have been caused by the water hammax and not found?

A. Yes. This was & more ssvere test of the syatem than hydrostatic tests,
and they proved the system was stronger than the hydrostatic tests proved the
aystem could withstand at that pressure.

Q. Can you describe these tests in a little more detsil to give us a feal
for vhy you feel this way?

A. The test was set up with the conning tower test tank as a high-pressurs
large volume source to simulate the ocean. Large pipe was run to the particular
sea connection which wes under consideration. This was done, incidentally, on
the ASW systems in part, as wall as on the frim system. Ths comnections were
made into the hull and various tests were run. One set of tests involved leaving
all the valves on the ship open and cycling valves on the tank. Other tests were
run with the pressure available up to the hull connsction and different ship
valves cycled. We started at comparatively low pressures, kept a check on the
sensitive points of the syastem for peak pressure, If the pesk pressures got too
high, we would alew down the operation of the ship's sea valve, This was done
covering all the combinations in the trim syatem, both from the standpoint of
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opaning the outboard valve with both low-prassure, and in socme cases, low-pressure
plus & bubble indoard; and also letting the conning tower ocean go through the
iine into & tank and then shutting individual valves in the system to pick the
stopping, water hasmer, like you get when you shut off & faucet.

Q. So that you would say then that the trim system was subjected to considerably
more tasting than would normally be the case for the trim system?
A, Mors, and much more savars.

Q. And during these tests it did not faill
A. That is correct.

Q. Do you feel that the trim system at the end of these tasts was still in

Q. You have mmtioned peak prassurss saveral times, I believe, Ara thess
peak pressures axtended over a long period of time in the system, or are they
very fleating? : Y

A, Very short periods of tims, an impulse.

Q. That's an impulse type thing rather than a comparison to the working
pressuze which the system normally eces?

A, Yes, sir. It is a kind of pressure time history, which can be sustained
by a fitting to s much higher pesk than hydrostatic, It is the same type of thing
4s va find in testing of sea valves and back-up valvea for hydraulic shock to
simnlate deoth charsa attack.

Q. And then, vhen you were talking about pressuras of “i'/ PSI and
tuice that, and I bslieve you used the words "peak prassures", you were not
talking about pressuras vhich were maintained on the system for sny apprecisble
length of tima?

A. That's trua.

Q. In your discussion of JROIENT PRRSAIME, I belisve you mentiened hydrasulic
shock, hydroststic tests, and various other kinds of tests?
A, Yes, sir, '

Q. Can you deseribs in a little more detail your genaral approsch in
FROJECT PRESSURR?

4., The genaral approach in PROJECT PRESSURE was, first, to list all the
components that were nesded for the ship; then to determina for aach component
vhat its worst enviromment would be; to determine what kind of a test would be usad
to simulate this snvironment; and to run tests on items which ware develepad to
mest the service. At tha tims va want into THRERRER thara wars varv faus wvalwas
that wera built far thia kind of orassura. 0il fields had them, but a gats valva
that was almost as large as this table wasn't of much use in a submarine, We
contacted companies to give them the problem #nd have them coms up with a davelopad
unit and described the tests that it would hava to hava. Whan unite weras prasanted.
we tested chem to mest thess requiremsnts. Basically, sea valves wers reguived to
Jparace ac collspse depth and be tested hydrostatically to one and a half times
iollapss depth, Other valves in the system had to operats at test depth and be
tested to collapss depth. Ses and back-up valves of all components going through
he pressure bull and cutboard of the pressurs hull subject to sez pressure were
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tested to hydraulic shock, Hydraulic shock tests -- may 1 ask, do you Know what
the hydraulic shock test is or do you want it described?

PRESIDENT: Describe it for the record, please?

WITNESS: The hydrualic shock test is to put & device on a machine. The machine
ig & small reservoir which ie f£illed with glycerine. It has & piston ac the top;
a large weight is lifted up and is dropped on the piston; and the platon comprasses
the glycerine; and a shock wave goes down into the component., This shock wave is
maasured and the pressure time-histery is used to compare it with a depth charge.
It has certain limitations in that its capacities aren't very great. It's a good
test for small compomants, It's a very poor test for a large component., To back
this up, wa had tests on what are knoun as caissons at the Underwater Explosion
Research Divieion at Norfolk, and these were tested to near fatal shock levels,
Most small items on the subwarine went through this explosion test as well as
the hydzaulic shock test. Large sea valves have not been checked in this manner.
Hatches have. For internal service we have a parallel type of test which is the
hydraulic impulse test which is givan to piping configurations, flexible joints,
hoses. This is an impulse-type loading superimposed upon working pressure. The
thermal shock ia mainly of interest to electrical connections and things like
that which might be damaged by a suddon change in temperature. Vibration tests
are used both on piping configurations and on black boxes in general to insure
that you don't heve something that goes into orbit when you vibrate it. The high
impact shock tests were run on every item that would fit on the medium welght
machine, which i{a the largest one avallable at the time the THRESHER eguipment
was being purchased. Hoise teste were run omn all equipment vhich had to runm,

tist thim wAr nat a deatructive test: this was a matter of improving the breed,

Q. Were any combinations of eilver braze joints and piping run through this
PROTRAT PRRRSURE Program?

A, Yes, I can't emmerate all the individual tescs. They are available
in the PROJECT PRESSURE documentation. But valves and heavy flanges and weights
which ware sil-brazed in the yard vere used on PROTRNT PRESSURE tests, As a
metter of fact, the original test to develop the first flange for the first item
ever developed for the hydraulic shock criteria for THRESHER was 8il-brazed en
a pleca of pipe and the piece of pipe ballooned out to a third again its diameter
and the sil-braze joint was fine,

Q. Were the sil braze joints for FRQJECT FRESSURE made by speclally skkilled
mechanics under controlled conditions, or were they made by average machanics
under average shipboard conditions?

A, The intent of any test on a joint is that the workman was an average
workman under average working conditions. I don't think anyone can guarantes
that the averaga workman does an average job if he knows that there’s going to
be o test, BSome joints have, historically, been pulled off ships and tested,

In genaral there's nothing startling found in these tests. A good sil-brazed
joint holds up extremaly well and a very poor ome falls apart.

Q. But there were tests of asllver braze joints, Did these tests lead you
or the shipyard to believe that sil-braze joints should not ba put into THRESHER;
did they lead you or the shipyard to any conclusions as to the Quality Assurance
that might be needed for sil-braze jointe?
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A. The tests that were run on sil-braze joints have, in general, been
reassuring as to the quality of tha joint -- now, I'm talking about destructive
tests at this point., After BARBEL, and scme other ships in the last less than
two years have been checked both ultrasonically and destructively, our experience
then 18 that we have some joints of poorer quality than we thought we had,

Q. I was referring specifically to VROTEET PRESSURE valves.

A. PROJECT PRESSURE gave us nothing to reduce our confidence in sil-braze
joints.
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Q. Where you had failures in PRDJECT PRESSURE, was the componsnt or the
pipe as apt to fail as the sil-braze joint?
A. Yas, sir.

Questions by a member, CAPT OSBORN:

Q. When you were testing the ASW system with respect ro valve cycling
and peak hydraulic pressures, were you testing this for teat of valves, or
were you proving to yourself the condition of the sil-braze joints?

A. I believe that we were, more than anything else, trying to prove the
integrity of the system in a very severe way to increase the confidence of
the crews. This was the main thing that we would ger out of this kind of a
test.

Q. Was there any theory ever advanced by you or anyone else that the way
to test the system, the sil-braze joints, was by hydraulic cycling?

A. 1t was considered but it was not continued. I don't advocate it, if
that's what you want to know.

Q. That's exactly what I wanted to know. The bulkhead stop valves indi-
cated on the ASW system were on the criginal contract drawing prints prepared
by Portsmouth for THRESHER. Do you remewnter why they were discarded?

A. Not entirely. There were two changes that were made to the ASW system
after the Mod-A to the contract plan. One completed the loop in the over-
board line, and the other deleted seme valves, including the two in the supply
line that you're referring to. Ome point is that we were denied the oppor-
tunity of using hydraulic operation on non-ses valves, the philosophy being
you had too much complexity, you put tee much expense intc this, you allow
more mal-cperation by having & lot cf remote control. At that point, remote
contrel of fluid systems was not considarad to be the ideal, Another point is
that most bulkhead stop valves are put in to protect the piping system from
fatlure on the other side of the bulkhkead and since the piping system is
stronger in the bulkhead, you didn't need the valve in the system, I would
not do it, as you know, if we were to do 1t again,

Q. In your experjence wirth the THRESFER crew, did they ever operate this
system cross-connected?

A. To the best of my knowledge, tkey have operated it beth ways.

Q. Do you think that 1f they were going down for & deep dive, they would
certainly operate it as a splir system. don': you?

A. A sure hypothesis on my part, but 1 would think that they would split
the system, Pure hypothesis. I do not know what their doctrine was on what
pumps were cut inm, whether they would follow what you suggest or not.

Q. Well, you had a lot to do with their original instruction, and your
concapt with respect to the operation of the system was also split system, is
that correct?

A, Except during those times whén you required more cooling than you could
get on one side of the system in this way. You see, there is a tail om this
aystem that goes out and you can put on either side, but it takes b(3) 10 pumps
in hot water to meet the requirements., But the split plant operdtion is an
option and is & known option, and i3 not presertad as's requlred or--1'1l leave
it at that--required method of operation for deep depth.
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Q. 1 am awvare that you have to be conditioned for b(3) 10USC 13 gegree
injection with respect to operating these plants. Do you think this is
realistic?

A, There are some areas that, vhere even at comparatively shallow
subnarine depths, the temperatures get that high, I have not seen the
results, 1 have been told that these are reasonable, based upon
oceanographic data that has been collected for the Bureau of Ships. 1f it
is your deesire, I can get this data and have a presentation mads. Ia it?

Q. HNo. T think to some extent in our whole operation of the system, in
our vhole operational concept for that matter, we are somewhat hamstrung by
trying to meet avery single condition that can be met. Even our cperating
procedures to some extent are hamstrung with these same thinge. For
instance, if you were designing the system again, would you put the constant
vent system in?

A, No, except under certain conditions whare we're requirad to have
constant vent. I think with a ship of this depth it is quite possible to
have a constant vent system of this general type, eliminating those from the
non-critical areas, vhich is perfectly satisfactory. However, with a little
more thought at the beginning of the work, and it was done in the AMS in
THRESEER, ability to put & constant vent line in to get its advantages and
put it {nte the overboard line is the ideal situation. Now, in the AMS we
have no continuocus vents spilling overboard and, aside from a comparatively
minor amount of small line exposed, there is no additional danger due to
this eystem.

Questions by the president, VADM AUSTIN;

Q. I'm going to ask you a simple question. Taking into consideration the
frailties of reality and the dangers inherent in unknown conditions in the
high pressure lines, what would you consider the rate of failures on ultra-
sonfc testing of & whole series of joints that were tested during an avaii-
ability of a ship? If we had one hundred of those joints tested, what number
of faflures would cause you to be highly concernad?

A, There are a lot of very smart people who are worried about trying to
worry that to & conclusion right now,

MEMBER: Thank you.
WITNESS: Even places other than this, sir,
PRESIDENT: Thank you.

WITHESS: The snswer is partially dependent on when the ship was built, under
what particular ground rules of sil-brazing it was built, Personally, I feel
that, in general, the sil-braze work that was done by qualified sil-braze
people with insert type joints some years ago,without a great deal of inspec-
tion and without ocur ability to inspect these joints except destructively,
was better than the average today. The piping systems, in general, ware
smaller and thinner, which made the problem less. I think that joints made
within the last few years, when we began to try more inspection and perhaps
soms workmen falt that eome of the load wae tsken off cheir shoulders, is
probably the nadir of our advance. Now that we have a toel that can
non-dsstructively test, I think we can insure that we get a good joint. We
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can have faith in our system. Looking at the older ships and the results of
the teats which might be run, considering that no records were kept at the
time for these ships, that if you found a significent number of very poor
joints in large systems that had to be opened during submerged operations,
that you would be forced to continue the inspection of the system until you
had done all the work.

Q. Would fourteen per cent be a aignificant figure?
A. 1 think--well, vhat system, what age ship; Admirall

Q. The USS THRESHER.
A. large systems?

Q. All two inches and above, some four; cause of failure, mainly, vary
soall, if any, binding {n the inner land?

A. Agsin, 1 don't think there's any choice but to say yes, this is cauge
for definite concern. Thare are two things about concern. Should somathing
more be doma? No question sbout it. From the standpoint of confidancs that
the ship could taks dsep divee for a aignificant period of time vighout
expacting a catastrophic failure, I think your goiog through the ahpck test of
the ship definitely increased everybody's feeling that the ship was solid all
the way. Whether this is all subjective or objective, it's hard to say; but
1f you take the shock test, plus hydrostatic testing-- !

Q. --Plus bydvostatic tests, lots of people are willing to say, "'l.'hlt"
proof enough for ma." ;

A, Not proof enough for me that it is a satisfactory ship and that the
piping system shouldn't ba inspected further, But satisfactory to go on a
daep dive. BSatisfactory not to restrict her posthaste,

Q. In othar words, with fourtsen per cent failures on your joints tested
ultrasonicslly--that is, failures by the standards presently established--that
doesn't mean the joint would fail under strass by any means, of course-<but
with fourteen per ceat failure by current standards, do I understand that you
would not have been too concerned with letting her go on her desp diva?

A. As I recall, most of the--may 1?7 (The witness raferred to his noteg)
Coneidering a sentence in a report which I have, wherein it is stated, “And
these bonds in rejected joints as low as 15,5, 10, 8, 7, 5 and 4|5 per cent
were noted in original and repaired joints," yes, I would be disturbed. On
the philosophy of the criteria of forty per cent and pixty per cent, aa well
as other ail-braze problems, representatives of the Bureau are ceming to gi
this straight information and the basic pitch of the Bureau today, The fncr
that a criteria is set up at sixty per cent and forty per cent is not, to my
mind, unjustified, aven if a ten per cent joint is satisfactory.

FRESIDENT: I think the court fully appreciates this point. The court also
appreciates the fact that a joint that could fail by the current Bureau
standards of ultrasonic tasting is not necessarily a dangerous joint--not
necessarily. It depends on how it fails.

WITNESS: Yes, sir.
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CROSS-EXAMINATION
Questions by counsel for RADM Palmer, party:

Q. Commandar, alluding to the question initially put to you by the
president of the court, would the percentage of rejecta acceptable in the
trim and drain eystem be greater than the ASW lines of the same size?

A. Vould you repeat the first couple of words of that sentence?

Q. Would the percentage of rejects available in the trim and drain
syastem be greater than in the ASW lines for the same size?

A, Prom the standpoint of danger, or from the standvoint of whether 1
would or not ride the ship, ves. From the standpoint of indication of a
situation, no.

*

RE-EXAMINATION BY THE COURT
Quastions by a member, CAPT 0SBORN:

Q. Do you mean to tell ma that you think the trim and drain system is
more important than the ASW system?
A. Much less.

Neither counsel for the court, the court, nor the party dasired to
examing this witness further.

The president of the court informed the witness that he was privileged te
make any further statemsnt covering anything related to the subject matter of
the inquiry that he thought should be & matter of record in coonaction there-
with, Hhirch had not been fully brought cut by the previous questioning.

Heither counsel for the court, the court, nor counsel for RADM Palmer, a
party, desired to further examine this witness.

The president informed the witness that he was privileged to make any
further statement covering anything relating to the subject matter of the
inquiry, or in connection therewith, which had oot been fully brought out by
the previous questioning.

Tha witness made the following statement:

WITNESS: 1 think I should make one more stacement, My comments relative to
sil-brazed joints are based on my own personal opinion, and a position which 1
would take in oy current job. Not having the final responsibility to take
action on this, it is a lot easier to come to this conclusion.

The wvitness waa duly cautioned concerning his testimony and withdrew from
the courtroom,

The court then adjourned at 1802 hours, Friday, 3 May 1963.
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NENBTEENTH DAY

Portemouth Naval Shipyard
Portsmouth, Hew Hampshire
Saturday, & May 1963

The court mat at 0930 houre with closed doors.

All persons connected with the court who uere present when the court adjournad
were again present in court.

RADM Paloer and LCDR Hecker, parties, and LCDR Becker's counsel waived their right
to be present, Counsel for BADM Palmer was presenc.

No witnesses not otherwise connected with the inquiry were present.

Clarence Russell Bryan, Commander, U. S. Havy, was called as a vitness for the
court, vas informed of the subject matter of the inquiry, was advised of his
rights under Article 31, Uniform Code of Military Justice, was duly sworn, and
examined as follows:

COUNSEL FOR THE COURT: This is & cloaed session of the court, Cowmmander Bryan,
and you may give classified informatiom. At the end of your testimony I shall ask
you vhat classification you would accord to it taken zs a vhole.

DIRBCT EXAMINATION
Questions by counsel fer the court:

Q. State your name, grade, organization and present duty station?
A. Clarence Ruasel Bryan, Commander, United States Havy, presently assigoed
as Afde to the Chief of the Bureau of Ships.

Q. Will you briefly revisw your paval and professional background snd
sxpari{encal

A. Yes, sir. Craduated from the Haval Academy in 1944; imnediately assigned
to Submarine School. Then from January of '44 until the end of the war, on war
patrols on the USS HAMMERHEAD, staying in submarines until 1949, when I took a
three year post-graduats course in Naval Architecture and Marine Engineering at
HIT. On cowpletion of that, in 1952, designated Enginearing Duty Officer. Three
years duty following that at Portsmouth Raval Shipyard in the Production and
Planning Departments. Then four years at Mare Island as Assistant Design Superin-
tendent; then in the Bureau of Ships for three years in the Ship Design Divisiom;
this lat year in my present job.

Q. What were your duties i{n the Bureau of Bhips while attached to the Design
Division?

A. My basic assigoment was Project Coordinator for submayine design in the
Bull Daaifn Branch of the Ship Design Division, with a collateral .duty as Chairman
of the Polaris Submarine Design Committee for the Special Projects Steering Task
Group. During that period of time I spent some tims on special, technical in-
vestigations. Separated from my primary duties, were those specfal asaignments
to look into such th!.:.?a as the use of the HY-80, the control of weight and
stability on ships during construction, and the deep subnergence tests of certain
deep diving submarines.

Q. Were any of those duties specifically related to THRESHER?
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A. In wmy opinion the investigation into the use of HY-80 and the first deep
dive trials of THRRSHER were related to the subject here.

Q. We shall want to treat those separately, but first I would like to know
if you are under any Bureau ovders at this time?
A. Other than those relating to my primary duty assignment?

Q. Yes.
A. No, sir.

Q. Will you give us a brief history, then, of the HY-80 studies to which
you tefer?

A. Yes, sir. If I may refer to some notes so I don't fumble for times or
dates here,

Q. Refer to notes, but testify as to your own knowledge,please.

A, Yes, sir. The Chief of the Bureau of Ships, in a memorandum to the Assistant
Chief for Shipbuilding Design and Fleet Maintenance, on 6 November 1959, directed
that a complete review of the over-all problems into the use of HY-80 in submarine
construction be made and there be a complete reconsideration of the pros and cons
of its use in future programs. This was occasioned by the continuing reports of
difference in opinfons and techniques among the shipyards as to which were the
most economical and the most assured wey to get the final structure built without
any detectable cracks in it. It appeared to the Chief that there were too many
different opinions, that there should be a one better, more efficient, most
economical way. He directed that the complete background of the HY-80 be looked
at again in the light of any more recent knowledge that had been developed since
the previous decision to use HY-80 was mada. This was done to see if anything had
happened that might require the changing of that previous decision. To carry out
this investigation & special, full-time group was formad under the Director of
the Ship Design Division. This was m deliberate assigmment of responsibilities
since these were people who did not have tha day-to-day job of carrying out the
development and improvement of the fabrication techniques in the shipyards, These
were, in a certain sense, "enginesrs from cut of town," to give a detached,
objective and complete inspection and review. The team was formed with a Steering
Group of senior officers and engineers and aclentists {n the Bureau and a Working
Group. 1 was the Project Leader of the Working Group, with complete freedom to
select any engineers in the Ship Design Division that I needed. We started with
a deliberate attitude of assuming or believing that nothing was taken Eor granted.
We enlisted the support of the scientific commmity. We got 2ll the literature on
the subject, that even went back to where the parent steel or HY-80 (a KRUPP steel
in the 1890's). We sent teams to the shipyards to take notes and see what were
the variables (that maybe the people that lived there didn't recognize) that
might account for the fact that they couldn't seem to agree on the most economical
way to get the same kind of a structure when they £inished up. We reviewed all the
work; we initiated some re-investigation to confirm what other people had accepted
previously, In the course of this restudy and consultation, wve came to a con-
elusion that there was one area that we felt we didn't know enough about == the
subject of fatigue of a massive, highly-stressed structure, like a submarine hull.
There was really nothing i{n the literature specifically directed to this, There
had been no knowledge of fatigue failures of submarines to date, but it was the
very "not konowing" that we would have such a problem in the future that led us to
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recommend that we £ind out more about it, We added this to our asaigned task of
considering HY-80 eand its fabrication. The fatigue question was one thing that
concerncd us a8 we looked over the experiences of other industries. The change
of materials in the atreraft industry is a classical example of an industry that
did not predict ahead of time or recognize when they went to different materials
that they were going to get fn fatigue trouble. Fatigue found them before they
recognized it. And we did not propose that we should get into such an "after
the fact" situation. As a result of this overall technical review we came to
some conclusions and recommendations which were presented to the Chief, Bureau
of Ships. Subsequently, I made personal presentations to the Chief of Naval
Operations, to the Assistant Secretary of the Navy for Research and Development.
These findings, conclusions and recommendations were accepted and endorsed in
their entirety, If I may briefly summarize those --

Q. Please do,

A. On the findings and conclusions, we concluded that proper and uniform
fabrication of HY-80 is possible, but we felt that the Bureau should immediately
determine and issue, from the Bureau, the uniform procedures for everyecne to
follow. Even though there might be a family of "acceptable" ways, we thought
it should be up to the Bureau to select the most economical and uniform, We felt
that fatigue 1ife may have an effect on the life expectancy of submarines. We
felt there should be work undertaken immediately to determine this before any
submarines could come close to experiencing or reaching a fatigue lifetime of
any vital part of the hull. And we felt, further, that we should not just wait
until we found this out. If there were any possibility that thare would be a
fatigue problem (for the first time in the history of submarines) we should
immedintely start inspecting sreas of the submarine even while we were finding
out whether or not we would have a problem. Our confidence in depending on this
survelllance, was based on the conclusions (both in the literature and from our
expert consultants) that, generally, & specimen thet is going to suffer a fatigue
faiiure will exhibit detectable indications of that incipient failure, well
before tha actual failure point ig reached. A fatigue crack can be detactad bv
existing-state-of-tha-art non-destructiva tastine maaguremsnta, at lagat the
half-way point of its ultimats failura point.

In complex structure asuch as a submarine hull, some of these might be detectable at
only ten percent of the thousands of cveles that might ultimatelv ba reguirad ta
propagate through the hull, We also concluded that HY-80 steel should be continued
for high performance militarv submarines of the prasent charactaristics. We

also found, as matters of fact, that welding cracks in the course of the con-
struction process wera occurring and had occurred. We also found that welding
cracks had occurred in every steel used before HY-80. But the frequency of weld
cracking during construction, even at the time we reviewed this in late 1959, was
alraady materially less than it had been a year before, when the normally cognizant
group in the Bureau had themselves started going out in the field to accelerate

the development of improved and uniform procedures, We felt that the present state
of the art does permit the production of HY-80 submarines that, when complezed,

are substantially or essentially free of detectable or deleterious hull cracks in
pressure hull structure. We also concluded that as-built cracks are of primary
concern regarding the effscts of explosive loading and fatigue life -- not in the
hydrostacic collapse considerations of the pressure hull, if there was :iﬁhtimentnl
evidence that these kind of “construction” cracks in this type of structure would
have no significant effect upon che hydrostatic collapse pressure, We concluded
that submarine fatigue 1ife should be determined, He would probably have to start
from scracch in building up & background of basic knowledge. No one had ever dons
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this before. We recommended that it should be done; that it should have all the
necessary funding support and priority; that it would undoubtedly require large
scale models of realistic details constructed of the same materials and in a

similar manner as were the actual ships. The second half of the problem was,

"how fast does one of our new submarines build up cycles in & known period of time?"
We didn't know, At the time of our findings, no one knew., It just seemed to us
that inevitably these high speed, maneuverable boats were going to accumulate

cycles at some faster rate than our old, slower fleet boats. We didn't know what
the difference was but we thought someone should find out,

Based on these findings and conclusions we recormended that necessary experimental
progrems be initlaced; that the Bureau impediactely take charge to astablish cognizant,
responeible groups to develop uniform, adequate construction and inspection techniques
that all the shipyards would follow; that we embark immediately upen a fatigue
program to find out what we had or whether or not we had a problem. We recommended
that we inform the Forces Afloat and Type Cormanders, of our findings on HY-B0;
that we felt there were problems; that there wera problems we had had before in
other kinds of steel; we were going to make it better; we had a program to make

it better. We recommended we should tell them about our questioning the fatigue
life; that we didn’t know whether or not they had a problem, but we were going to
find out whether or not they did before they had one in fact., We should tell them
that we might find that the fatigue life, for the firat time in our submaripe
history was shorter than the otherwise useful life of the submarinme, that is, it
might fatigue (before it ruated away or got obsolescent). ife would recommend,

in this interim period of finding out the problem, that it would be only prudent

to inform the operating forces that the fatigue life of a submarine may be
analegous to the number of ampere hours in a battery, or the number of full

pover hours in a reactor core -~ there are only so many and we don't yet know

how many cycles there are in these hulls, The rate you use them up will determine
how soon they will be depleted and now soon that plece or part that was used

up will have to be replenished. I know that Commander Submarine Force Atlantic
Flaat did fasne a general prudential and informative instruction to his officers
to go through extensive, hydrostatf maneuvering only when it was necessary or
useful for tactical or other operational purposes.

™~
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Q. Will you identify that report to which you have referred, for our record,
please?

A. Yeas, sir. It is titled, "HY-80 in Submarine Construction." It is
signed by J. M. Farrin, Rear Admiral, United Statea Navy, who, at the time was
Asaistant Chief of the Bureau of Ships for Deaign Shipbuilding and Fleet Main-
tenance, It was submitted and signed by the Steering Group members on 5 January
1960,

At this time the epecial investigation group, having completed its findings
and recommendations, disbanded and went back to their rogular jobs. The Bureau
then immediantely developed and implemented the preparation of hull surveillance
instructions and promulgated them. Other implementing action included the aug-
mentation of fundamental work on testing of fatigue specimens; the construction
and tests of both large and small scale fatigue models; the formation of a con-
tinuing advisory council { of professors from universities, of senior metallurgists,
and Vice Presidents in charge of Engineering from industry, of experts from
laboratories) to meet periodically and monitor and review technically the
progress, and the technical adequacy of this program for learning everything that
could be known about the fatigue life of submarine hulls, There was also estab-
lished an officer's billet in the Submarine Type Desk with a special responsibility
for seeing that all of these directed actions were, in fact, kept on the line,
were initiated, carried out, and reported on in timely fashion; to coordinate
everything from the surveillance instruction and its reports and records; the
testing of what is the best way to bake and heat electrodes, to the proceedings of
the panel who advised on theoretical and technical aspects of fatigue model design.

I come to a pause, not knowing whether I'm going too far or how far you want
me to go.

Q. No, that's fine. Did you aleo learn more about tha characteristics of
HY=80 when used in the hull structure of a submarine from any studies performed
on the ETHAN ALLEN?

A. ETHAN ALLEN. information was more in context as a follow=-on to the ex-
perimental deep dive work done on THRESHER. ETHAN ALLEN, ae such, was not a
part of the basic HY-80 Program. I think that ETHAN ALLEN remarks would perhaps
comé in proper context with the THRESHER testa.

Q. Regarding the deep dive?
A. Yas, sic,.

Q. From all you learned about HY-B80 steel, would you say that we know as much
about HY-80 steel today as we know about HTS, high censile stesl?

A, In my opinion, yes. In the course of technical investigatfion we have
found out things about HY-80 that no one knew about any stael,

Q. Do you think HY-BO, then, would be more or leas susceptible to fatigue
failure than the submarine steels which we have used before it:?

A. A direct enswer, no. Per se, it is not more susceptible as a basic
material. If I may elaborate, when you say "fatigue faillure," I assume you mean
that the structure or the specimen fails all the way through, and leaks, or falls
apart, or breaks up, as a basic material, not only is it not more susceptible, but
in view of its much greater toughness, it's a better steel for withatanding the
propagation of a crack, whether the driving force is explesion or repaated stress
loads, Even without this toushness: far the aame arrear l1awal ir unanld ke lace
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susceptible to fatigue. This would be generally true since a stronger steel, 1s
working at a much smaller percentage of its yield strength, would last longer than
a weaker steel which was working at a much higher percentage of its yield strength.

If I may elaborate one step more, tc insure I don't mislead. There seems to
be general agreement in the experimental work that at extremely high loading or
high cycle valwpes, (up in the order of the one million or the two million, such as
the flutter pn the vibracion regimes) the fatigue life of all basic steels seems
to be about the same, (no matter what their initial strength is) with the same
given load applied to them, I would like to point cut that we are not in this
regime of loading. ( mean the ten to the six cycles,)

Q. This court has received information that if THRESHER had been made of HTS
steel instead of HY-BO steel, it would have been four or five knots slower, nine
hundred tons heavier, and seventy-five feet longer. From your knowledge of this
steel and hull design, would you say that is a correct statement?

A. For two of those three I would say, "at least". It would be at least
nine hundred tons larger. It would be, my profsssional estimats, about that
order of spead slower. If I may also qualify this, I do not wish te infer that
I think a submarine like that could be built of HIS. I do not. The thickness of
HIS for this same depth would be b{1)

As all of us recall from those previous HTS boats and from re-
calling that the kind of a steel HTS is: the thicker it gets, the less quality
assurance there is that it's as atrong all the way through; so your allowable
strength drops with increase in thickness. It drops from, (at a thickness of
about one-half inch) Bl1] psi yield strength, to ( a thickness in
the order of one and a half to two inches) down to bi1) Even 1if
three and & half or so inch HTS plate could be made, I don’t know how far down
that dependable strength you could use for design would go. And KIS, even in
the thickness that we used in our fleet boats and in our seven hundred foot boats,
was a very difficult steel to weld without cracking it.

Q. How would you modify your response to the last question if the HTS boat
were designed for a bif} submergence level?

A. For the degree of accuracy consistent with these estimates, I think you'd
be within that degree of accuracy with a linear scaling of the depth here. 1In
other words, bil) of those differences. Within this area of adjustment
(1f you assumed other variations and hull geometry would remain approximately the
Eame) you could scale down by the ratio of the design test pressure. That is
just an approximation, sir.

Q. Are you familiar with fncidents that occurred in 1959 at the Mare Island
Raval Shipyard inm which it was reported that a condition of unsatisfactory hull
welding had occurred in the THEODORE ROOSEVELT, and that raised a question as to
inadequate radiography?

A. 1 was at Mare Island Naval Shipyard at that time as an Asaistant Design
Superintendent. My recollection is a little inconsistent with both things you
stated there, To the best of my recollection, the initial reports were on surface
welding cracks, both transverse and longitudinal, near the toe of the weld, in
way of the wald attaching the canning plate to the hull structure, as I recall,
This kind of a weld is not inspected best or adequately by radiographic tech-
niques, 1It's & surface phenomena and so magnetic particle or dye check or the
other inspection techniaues are the ones that are used and are the ones ta find
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this kind of a thing. As I recall, this was initially discovered not as a result,
of on as a side effect of, testing the tightness of the canning plate boundary.
There is a very low pressure air test to insure that. As I recall, all of these
frames, not only the canning plate attachment, but all the attachment welds of

the main frame itself to the shell, were then inspected, completely, 1002, with
magnetic particle; and it was the recommendation of the Shipyard and approved by
the Bureau of Ships to not even assume that these "as-huilc" cracks were or

were not deleterious, but to check them all out and re-weld till you don't find
any deleterious surface cracks. This is to the best of my recollection, sir. The
first reported instances of construction welding cracks in highly restrained areas
like this, I recall, were as much as a year or so before, on some of the hard tank
boundaries on the 598, which first heightened or accelerated the attention which
was given to it and was being given to it at the time this incident you mentioned
about came up at Mare Island.

Q. Did this incident involving THECDORE ROOSEVELT raise serious questions
as to the adequacy and extent of the rediography of the HY-80 structure?
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(b} (8) relieved (b} (&) at this point as reporter,

A. To snawer your question directly, no, not to my knowledge, however, your
question seems inconsistent to me in & way. As I said before, these kind of
cracks, the areas they are in, the method of detection is not radiography. It
is @nother non-destructive method, but perhaps it is just & matter of a difference
in nomenclature here. I got the impression your queation aays, was this the thing
thet generated alarm or concern?

Q. Yes, exactly.

A. No, not to my knowledge. That business of wanting to get the way to
build and weld these structures so you didn't have to spend the additional
time to inspect and to re-weld--the desire to find this best way had existed
ever since we started using steal, and existed when ve started using HY-80.
The shipbuilders in those days were spending & lot of time inspecting, chipping
out, and re-weldipg until they got it correct and arrived at a sound weld.
Because of having to do a lot of this on the THEODORE ROOSEVELT. it obviously
cost more time and money and effected delays on the ship. This was certainly
not the initial recognition or knowledge, and it did not, all by icsalf, gen-
erate a program, It merely became another piece of the purzle. I am sure it
served to create additicnal interest or to accelerate interest.

Q. Do you know whether, as a result of the THEODORE ROOSEVELT inrfidant.
the Bureau of Ships sent a representative to Portsmouth to look inta the
radiographic coverage of THRESHER's hull structure?

A. YNo, sir. I didn't know that,

Q. From yowduries in the Bureau after that date, with specific reference
to your duties applicable to BY-80 hull scructures, can you state whether there
wag any question at all at cthe time of her post shakedown availability period
as to whether or not the radiographic coverage of her hull was adequate to
determine the integrity of the hull?

A. There was no question to my direct knowledge. There was none before we
conducted the successful deep dive, HNo question at 2ll existed, to my knowledge.
1f there had been any question in my mind I would never have permitted a deep
dive to get underway and would have used whatever power I had to stop it at
that time.

Q. Are you familiar with the fact that recent inspactions of two nuclear
submarines bullt at Pascagoula, Mississippi, revaealed that each ship had a
significant amount of weld metal which had been omitted in the circumferance
of the pressure hull at a highly stressed transitien joint?

A. Yes, sir.

Q. Does this in any way reflect any concern as to the condition of
THRESHER's pressure hull in connection with the welding performed in it?

A. No, sir. I could not logically draw & conclusion or referance be-
tween those. These submarines were built at different Shipyards. Thia was
an omiesion of the reinforcing weld. It was obviously not done and was not
detacted by the buiider, but it was detected by the Naval Shipyard when it was
in there for a hull surveillance inapection.
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Q. Did they detect it by radiography?

A. No, by visual inspection. It was a reinforcing weld that was missing.
I think they discovered this when they were making a standard surveillance in-
spection. In the course of doing this, they noticed that the reinforcing
layers were not on that weld. Thay were going to make a magnetic particle
inspection as a part of the surveillance program. Again, logically, I camnot
see what conmnection this has with THRESHER.

Q. Turning now to the phase of model testing in connectien with the
development of our knowledge of THRESHER's relisbility; will you describe
briefly the nature and extent of model testing which is partinent to our
inquiry?

A. Yes, sir, There were three basic structural hull confirmation models
that were authorized to be tested for THRESHER. One of these was a model. in
approximately one-fifth scale fwhich haa baen aur standard scaline model work
for some time) of the reoresentative cvlindrical portion of the hull. There
was a model which represented, or reproduced, the forward portion of the ship,
a section which included the Eorward cone cylinder transition and the large
penetrations of the torpedo tubes. Then, there was a third one which repre-
sented, in model form, the engine room, with its cone transition. These
models were built, instyumented and tested., Each exceeded the design require-
ment collapse depth. As has been the case for as manv vears as 1 know of in
our Navv. there is a design criterion that the assured collapse depth of the
pressure hull will be b(1) i the maximum operating test
depth. All of these models exceeded that prescribed collapse depth. Even
when corrections or subtractions were made (for example, if the model material
was a little stronger than the minimum HY-80 B0,000 yield, the model did not
get credit for being a little over that minimum).

The engine room model, as well as the other two, failed in what the
structural theorists and experts say is the right way. This is a failure by a
symmetrical ylelding of the shell, so that the plating does its work all the
way while the shell squeezes in. Even though it actually failed in this
model, it gave the visual appearance of a general instability mode of failure.
As & consequence of having a relatively greater model volume in this engine
room model, the release of the pressure forces after the collapse point
eventually tore the hull apart and punched a hole in it. This gave the
appearance of a general instability kind of failure, and at first glance this
is what was assumed. Upon looking at the performance of the hull and the
records of strain indication, the stress analysts:- knowledgeable in cthat
field concluded it was, in fact, at its required collapse depth and failed in
the right way. The Model Basin made & couple of recommendations regarding the
ship's design as a consequence of that last model. It is the Bureau's general
target to have these confirming structural modeles completed prior to the end
of the contract design stage and, without exception, to be completed before
the ship is committed in detail design for any detail that has not been so
confirmed, These recommendations from the Model Basin--the first recommendation,
if I could refer to that report--

Q. By all means, refresh your reccllection, and please identify the report
Eor our record.

A. (The witness produced some papers in his possession.) The report I am
referring to is titled, "Structural Tests of the 1160 scale model ¥YD-3, Frame
63 to 95, of the U.S.5. THRESHER S§(N)-593, Report No. C-1026." The first
recommendation: that the frame spacing in the two bays on each side of that
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cone-cone juncture could be adjusted to eliminate the weaker end bay section of
the juncture deformation. They mention one alternative design procedure to
produce the sams result by incressing hull placing im the firet two bays. To
speak to this recommendacion, neither of thase alternative suggestions ware
applied to the ship design. The reason for this was that the model failed at
a pressure of bl pel. Even with it corrected for yleld atrength and other
properties the model had, this would give a collapse pressure of bil]  feer,
Since this pressure is measurably sbove the minimum required collapse pressure
of b1}  feet, it was considered that the model scantlings in this area were
adequate for ship application.

The second pertinent recommendation in that repert indicated that an allowance
should be made for the additional end bay stresses in the way of the juncture.
What they were saying in effect was, to reduce the stresses at the transition
in the cone-cone srrangement, although, @s you will note there was no quantita-
tive mention of this "end of the model stress effects" in their recommendations.
Their recommendation, as they stated it here, is one method of making the ahip
different from the model. The ship, in that area, was made different from that
model in another manner, however, to more effectively reduce the stresses in that
transition, Whenever a joint between two pleces of material carrias stress,
and the lines of stress have to turn a corner, they crowd up, and the stress
concentrates. The sharper the cormer. the higher the concantration. Linas of
stress don't like to turn cormazrs. On the model that traneition angle was on
the order of 30 degrees. In the ship that angle was reduced to scmething on
the order of 22 degrees. The sctual transition ring itself with which we attach
these two cones on the ship was also given a taper and smoothed out instead of
being the rather square block insert that was used on the model, since sharp
:orners also lead to stress concentrations, These, it was considered, ade-
juately accomplished the purpose intended by the recommendation in the report

In a more effective way. Also, the submarine hull, in the course of deaign de-
selopment, had to get about 13 inches bigger to get the hardware in than at

the time the model was designad and butilr,

fven with this considered, the model collapse depth as tested, was equivalent
:obil] pounds per squsre inch: This compares with the b{i) pounds per square iuch
:hat applies to a bi1] foot depth., So, it was considered chac this model
rerified the assured design model prediction of the collapses depth of the
srototype, that is, to be at least bil] feet. These ware the hydrostatic model

‘ests of significance pertinent to the verificetion of the THRESHER's funda-
sental design,
S
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Q. How reliable ara the model tests, such as the ones which you have
described, in giving us assurance that THRESHER's hull did perform in
accordance with the expressed requirements?

{b) (6) relieved (b} (8) as reporter at this peint.,

A. As they are carried out, we must racognize they are one part of the
whole fabric of things that determine our confidence level in predicting what
the prototype structure is going to do. My opinicn is that there are few
other things that we do that have aslready established such a knoun level of
confidence, The model scale used is more accurate and requires less
extrapolation than that which was used a decade ago. At that time, as we
well knew in the years before, this was a fundamental building block in the
business of combining tests, experiments and theory to know that you've done it
before and it worked, and te have confidence in where you are now and what
this ship will do. This accuracy is within the range that we depend on it
here. 1Its validity here applied to HY-80 larger size models tested to
collapse (not a whole full-sized THRESHER, as we don't have a tank that could
do it), but other various sizes of HY-80 and other steels, that correlate,
1f done properly, inaccordance with the rules of the game here, they
correlate, just as cur model programs do asmong full-sized, intermediate-size
and model-size hydrostatic test sections of submarines. As long as you don't
try to kid yourself and scale down without any degree of acceptable experience
or confidence, I have no question as to confidence in this area,

Q. Do you have personal, direct knewledge of THRESHER's initial deep dive
and the events that followed 1t?
A. Yes, sir,

Q. Please give us an account of it.

A, First, a very slight qualification; I was not physically present upon
the first attempt at a deep dive, although I have made myself knquledgeable
of those events as a consequence of being appointed by the Chief of the Bureau
of Ships to take charge of the organizarion, the administration, the execution
of all actions necessary to find out what went wrong on the Eirst dive, to
have those things corrected; and to do all the things necessary and carry out
a successful first deep dive of the ship, The day after the first deep dive
was aborted (by a dalibarate decision at D{1] feet) people returned to
Washington, a special conference was called, and I was given this assignment
at that time by the Chief of Bureau of Ships, with full authority to organice,
use, and to do anything with anybody that I wanted to do.

At that time, that same day, my first task was to prepare for the Chief
of Bureau of Ships' signature & raport to the Secretary of the Navy and the
Chief of Naval Operations, of: 1. this occurrence; 2., of the Bureau of Ships'
reaction to it; and 3. the Bureau of Bhips' intended action as a result of it.
The Chief of Bureau of Ships stated that he had reviewed the events that had
transpired on this anomalous situstion that occurred and that still could not
be explained the day after; he considered that the decision to cali things
off and come home was a prudent one; in view of the importance of THRESHER,
and the fnherent gravity of deep submergence operations, he came to a conclusion
that he would not propose cor recommend @ rescheduled M1} foot deep dive until
ha had unequivocal assurance that the present, unexplained situation on THRESHER
was completely reseasrched, investigated and understood. When he had come to
that conclusion he would then so inform the Chief of Naval Operations. He alsc
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intended, after he got the THRESHER understood, to take a complete review of
the other kinds of {1} foot submarines that were coming down the pike. So,
with that charter in hand, we immediately started to look at what went on
during the previous dive. One day later, on a Saturday, Mr. Palermo, whom
I had picked as one of my first lieutenants {n charge of straas analysis,
and who is here today to testify directly, if you so desire, had laboriously
hand-plotted all of these tapes of plotted data that had come out of the
automatic recorder. The recorder had said that everything was going in
compression &1l at once. There was no rational explanation why, all of a
sudden, not only the elliptical head, but every other part of the ship on
which there were strain gauges hooked up to this one recorder (different
kinds of structure, other aveas) all happened to go into compression at
exactly the same instant. Even though some of them had been working under
tension five feet before, it appeared that all of them, everything on that
one recorder, went into compression at the same time. I thought we had to
believe that it might have been instrumentation. We decided to find out. We
came to Portsmouth immediately. Portsmouth was already stripping everything
off the forward heads to inspect it. We got the original mold loft templates
that had been retained. We got those out to fit them back on to see if, in
fact, the elliptical head had moved, or changed or dished. W%e alwo, along-
side the pler, took the same recorder, cranked it up to the same depths, and
poured water over those gauges topside. It was known that water had seeped
in under & few of them, since it happens to some small percentage of the
external gavges. We found out, while we were sitting there, that this instru-
ment would say the pressure hull was going into compression by exactly bii)
micro-inches/inch, the same thing that wes experienced at an actual
depth of b(1) reet. We were eble to reproduce the phenomena on the recorder
saicring atongsiae tne dock, Obviously, this can't physically happen. This
gave us the confidence we needed to recommend to the Chief of Bureau of Ships,
for me to recommend, that we thought that we were ready then to proceed with
a re-instrumentation in greater scope, with an expanded organication of the
strain gauge party, and that I be permitted to go ahead and initiate the
planning and preparations for a rescheduled dive, He accepeted this with one
proviasion, that before he would say this, he wanted me to arrange one more
additional review;--to call in a number of authoritative people in this
general fleld of instrumentation and pressure hull and materials, and have
them just sit back and hear a complete presentation by the Bureau and the
Model Basin of pressure hull design criteria, materials, instrumentation and
everything we had done. We did so arrange with people from the sclentific,
advisory staff of the White House, from universities, retired officers of the
Navy who were knowledgeable in this field., They confirmed our initial con-
clusions and concurred that our plans for re-instrumentation on another deep
dive made under proper control was a wise and acceptable thing to do. We sc
proceeded,

We added over ona hundred additional strain gauges and organized a
special party of people for manning the instrumsnts. We took out the new
instruments and got the old instruments back., I had structural analysts and
structural engineers cperating the inatruments. We went down in carefully
controlled increments. At eeach depth increment, the Commanding Officer and 1
exchanged, "I'm ready, if you are" and "If you're not ready yet, Okay, I'll
wvait until you are." We analyzed it every steT of the way down, We started
in fifty foot increments when we approached bl Even though we were con-
vinced that it was instrumentation, we just wanted to make sure that if any-
thing happens again let's have rhe whole story before we get there. We then
continued on down. As we got to b{1] feet, we went to twenty-five foot
increments. We got to B{1} feet, the pressure hull behaved benutifuﬁ%;.
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The structure was linearly elastic in its response. There was not a
significant degree of permanent set., 1 had been used to seeing some initial
deformations in our previous older boats on a Eirst deep dive, and was
expecting to see a certain degree of this. Upon concluding that dive and
analyzing the data, I reported to the Chief of Bureau of Ships, who in turn
reported to the Chief of Naval Operations, that we had successfully
conducted (from a structural pressure hull standpoint) a deep dive test of
the THRESHER, and we considered., from a hydrostatic collapse standooint.
that we had confirmed that her static collapse pressure was at least bil]
feet. L

Q. From your knowledge of studies conducted on ETHAN ALIEN, have you
modffied your confidence in the structure of THRESHER's pressure hull?

A, No, sir, to the contrary, ve {mmedistely oicksd uo an ETHAN ALIEN,
and as one of the preludes to the actual work on ETHAN ALIEN, we called to-
gather again, a group of consultants and experts (not only our own, but
from those other towns and other fislds of area). As part of our getting
their reaction to what we planned to do on ETHAN ALIEN, we alaso tqld them
what we had done and what we had learnad, and our conclusions on THRESHER,
because some elements of the structure were similar. Thase gentlemen on
that part of structure percinent to THRESHER, confirmed that we were correct
and accurate in our judgments and conclusions from the structural deaign
standpoint.

Q. One last question. 1 believe that one of the conclusions of the
HY-80 special investigation group that you told us about was that HY-80 use
should be continued for submarines of “present characteristics.” Are there
any changed tharacteristics in THRESHER, which in any way makes invalid
this conclusion of the investigating group, as applied to THRESHER?

A, No, sir, not at all, That particular conclusion was in context with
“when we go to larger, deeper diving submarines." The rest of that was
"you will have to get an even stronger material to ge to b{l)
if you still want these large submarines to go down.”

BY THE PRESIDENTI: 1In view of the fact that Commander Bryan has been on the
stand for some time, the court does have urgent matters to attend to, We
will clear the court and take time for delibarations,

The witneas was cautioned concerning his testimony and withdrew,

The court cloged at 1120 hours, 4 May 1963.
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The court them openad at 1225 hours, Saturday, &4 May 1963.

All persons connected with the inquiry who were present when the court
closed were again Ennenl:, with the exception of {b} (6) who was
relieved by {b) (6] as reporter, ;

No persons not otherwise connected with the inquiry were present. The witness
was reminded that his oath was still binding.

EXAMINATION BY THE COURT
Questions by a court member, Captain Hushing:

Q. Commander Bryan, I believe you have testified thar there wis a
coomittee formed in the Bureau of Ships to look into HY-80 problems?
A. Yes, sir.

Q. Of which you were the project leadex?
A. Yes, sir.

Q. Was there also a comnittee formed of shipbuilders' representatives,
about the same time, to look into this problem?

A. Approximately a year earlier, there was a coomittee formed under the
leadership of those in the Bureasu whose normal cognizance was the welding and
fabrication. I do not personally recall the exact composition but it included
representativea of shipbuilders on it.

Q. And did these committees comtinue to operate for some little perlod
of time?

A. This coomittee~-the one to which I just referred--as a result of our
specisl investigation, was superseded by & much larger committee which was a
continuing body with representatives of all the welding engineers from all
the shipyards building submsrines and it may still be in existence now. IC
continued as a group for a considerable period of time with che assigned task
of developing, in the shipbuilder's lauguage and terminology, authoritative
procedures to follow to get uniform results smong sll the shipyards.

Q. Do you consider that any reasonable avenue of approach to this prob-
lem was left uncovered?

A. I imow of none. They fmpressed me, fram what I saw of their work,
ag a very thorough-going bunch of men.

Q. Do you know of any pressure vessels of the size of nuclear submarines
which have been designed and built hy commercial interests in the United
States or elsevhere?

A. Yes,

Q. What are they?

A. Weil, the external pressurized pressure vessels of snything approach-
ing this sirze, such as the Bathyscaph TRIESTE, although it is much smaller
than this ship--it's the only thing {even though it is a sort of rare bird)
that could be considered ss coming close--although, as you may know, it is
much smaller itself, Other then this kind of special vehicle, I know of
none.
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Q. In view of this lack of commercial irterest, do you consider that the
Bureau of Ships performed enough research inte the problem to consider it
prudeat to continue with the building of THRESHER class aubmarines?

A. In my opinion, yes, sir.

Q. VWhy do you say that?

A. 1 say that because, from my capability to understand, to think, to
compare what we are doing now with the degree of thought and preparation and
research that preceded our previous successful submarines, in my opinion and
in my judgment, what we have done to prepare us for the comtinustion of this
clags is at least equal to, if not in fact exceedinrg our technical preparation
that got us intec previous demonstratedly successful submarines. This is my
opinion, sir.

Q. I belleve you testified that were HY-B80 not to be used and HTS were
to be used, that a substantial increase in thickness of hult plating would
result in pubmarines under construction?

A. Yes, sir.

Q. This is approximately b(1) as 1 remember.
A. Approximately. A little less than b(1) -a little less b{i]

Q. Now, disregarding the difference in chemical camposition when you
speak of such steel, is it true to say that fabrication difficulty increases
with thickness of plating?

A. In my opirion, yes, sir.

Q. Do the forming technique difficulties increase with thickness in
plating?
A. In my opinion, yes, sir.

Q. 1Is there a reascnsble limit at this time to the Tolling capabilities
of navel and private shipbuilders within the United States?
A. Yes, sir, there definitely 1a.

Q. About what size plate is the maximum limitation reached?

A. In this case, sir, my memory does not recall the exact nunber, although
1 have personally seen authoritative, reslistic studies made of gteel materials
and actual industrial machines--studies which stated the physical limits that
exist for the capabilities to handle ranges of strength of steel and thickness,
and that there are physical limits that existing machines will handle.

Q. Do you know whether we have any capabilities to handle plate for
submarfne hulls, say above six inches ic thickoess?
A. I know of none.

Q. How sbout five inchea?

A. No, sir, you are bringing me to my previous point-~I don't recall the
exact number that our present facilities will handle.

Q. As regards Qhality of steel, are adequate measures taken Lo insure
the quality and umiformity of HY-807
A. In my opinion, yes, sir,
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Q. Do you know what cthese messures arel )

A. 1In the sense that the steel itself is purchased to s specification,
as a part of the specificetion, and alsc the procurement and naval inspection
requiremenps, chemiecal composition, the heatrtreatment, the handling, the
inapection, even the preservation of the plate at the mill site, are subject to
chemical analysis, inspections, records and so on. I also know that those
plates, when raceived by shipbuilders are subject to a rather thorough re-
inspection as to thickness, as to even surface condition characteristicse=
roughness or smoothness of surface. I do not==having been awsy from the ship-
yards for some years-~know the precise material identificad om procedures
used in our submarine yards at this time, although they are, I know generally,
more rigorous than when I was in the shipyard.

Q. Do you know how many manufacturers make HY-B0 steel for submarine
constyruction?

A. To my knowledge now, Lukens and U.5, Steel are the last I heard,
although in the last few months I haven't been in a positicn to be desliog
with ateel companien.

Q. Would the fact that there sre only two suppliers permit concentration
of inspection efforts to insure high quality?

A. 1 don't mean to be Eacetiocus, but it would almost appear axiomatice
that 1f you had a lot of people making samething and thea if you had a
given number to inspect-<then-~yes, air, if you put them all in fewer spaces,
one could concentrate those people. I sm sorry to give this kind of en
snswer, but I would think if I just sald yes, or no--

Q. This question is partially conjecture and I think this is sstisfaectory.
Were the initial dives of other submarines than THRESHER of the bl1)
variety, instrumented?

A. Yes, sir.

Q. Can you mention a few of these?

A. The ETHAN ALLEN, 608, which was the first deep B(1} diver of
SSBN. The 610; the 618; the 617. Some degree of instrumentation was done on
the next follwing SSN ofthe 593 class out Bt Mare Island, I think it was the
594. There may have been others but I have been away from that business for
many months,

Q. As regards calculated stress levels in the hull structure, did these
instrumented tests generally confirm the magnitude of stresses in the hull?
A. Yes, sir, I would asy so.

Q. Would thie give added confidence as regarde the calculations and the
extrapolation of model tests to the full size structure?

A. Yes, gir, and this is a very necessary and importait product of
instrumented deep dives. In instrumented deep dives, of course, the primary
purpose is to establish the scundness of that ship and class and type, but
8 very importent part of 1t 15 to see if it does continue to give you confi-
dence #n the techniques by which you continue to predict and calculate.

Q. Would this addictional confidence, genersted by additional tests,

give you an additional feeling of confidence in the basic design of THRESHER's
hull?

A. Yes, if in slightly different words, "Additional confidence'" infers
that I was not confident at the time we finished the THRESHER. If I could
suggest a word, it "reaffirmed" my confidence in cthe THRESHER.
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Questions by a court member, Captain Osborn:

Q. Commander Bryan, Admiral Rickover has testified before this court
with Tespect to two processes, namely the sil-braze process and HY-80
process as used in deep-diving submarines. I think both of his questions
as to use of these were in inspection snd process in-belng at the time.

Will you briefly outline for me the lessons you have learned in HY-80 and how
they are tetro-fitted inte hulls that were previcusly fabricated?

A. 1 am collecting my thoughts because this goes back. A major portion
of the lessons that continued to be learned, of how to do the welding with
the minimum amount of having to repair after the first welded detail, to get
a sound weld, this is the kind of thing that the word "retrofit" isn't really
applicable, because to my knowledge, none of the submarines we are talking
about ever left the shipysrd with "known" cracks present. 5o to "retrofit,”
in this sense, of those lessdns, doesn't apply. We have learned, and this is
not about the processes so much, but we have learned, that we will increase
the fatigue life of highly restrained Elat plate, stiffened flat plate struc-
tures like auxiliary tanks and negative tanks, by cutting down the stress
level at which they work. This is the kind of thing that "back fit" Ls
pertinent and applicabie. This was the first action taken when we had gotten
far enough in our experimental Eatigue program to indicate In these kind of
gtructures that we should cut down the stress level. The firat step was to
prepare and issue ShipAlts and working orders and the like to cut dowm
design stress levels in the stiffened flat plate structures of ships that had
alreadv been bullt.

Depending on the particular ship and kind of tank, in scme cases it was
more economical and easier to do this by cutting out that piece of plate
and putting in s heavier piece of plate with the same number of stiffeners,
or adding more stiffeners to the existing structure. Even before this, we
re~designed the cone eylinder transition rings--rdducing the stress levels
in it--as @ result of those initial model tests of the THRESHER. The
second one ot those THRESHER models after it had been hydroatatically tested
to almost collspse--about 95 per cent of collapse--was taken cut of the
hydrostatic tank and cycled for almost 8000 cycles. Before this cycling,
it had been pretty rough trestment by being taken almost to collapse. It
was then cycled ffom periscope depth pressure to test depth almost nine
thousand times. This indicated that we would be wise to change the geometry
of that ring, taper it, to cut down the stress concentration problem, That
ia where these fatigue cracks started to appear. This was back-fitted into all
of the SSN's then under construction. DPifferent detsils of doing this were
developed depending on the stote of construction pacticular of the ships.

The hull surveillance i{s another area that perhsps one could say is a kind
of a "back fit," At the earliest opportunity we started re-inspecting areas on
ships like SKIPJACK--which was welded before we cama to our final selection
of best procedures, best electrodes and the like==the SKIPJACK has been almost
continuously re-inspected and resurveyed for particularly close monitoring
of areas on SKIPJACK, wliere we have noticed a high incidence of weld cracks.

I do not have with me nor cen I recall the specifics of every one of thiése
things on SKIPJACK.
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Q. With respect to prsheat, walding rod, csrtain procedures involving
detalls of execution as they affect quality control, ls thers any method of
retro-Fitting this or s it required that they be retro-fitted with raspect
to current hulls that were bullt prior to when you learned these lessons?

A. As I say, it appears to me that this, what you say then is not
pertinent to retrofit, because evan though at the time the ahip was built,
before they have the best moat efficient procedures, the ship was built and
even though it took them more time, more re-inspection, more repair of thope
initially cracked areas to finally send the ship out crackefree as far as
could be determined, in the same state it first left the yard, it did go out
that way.

PRESIDENT: We will adjourn until Monday morning.
The witnaa; was duly warned concerning his testimony and withdrew.

The court then adjourned at 1245, Saturday, 4 May 1963, to mest again at
10 o'clock Monday morning.
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TWENTIETH DAY

Portsmouth Haval Shipyard
Portsmouth, New Hampshire
Monday, 6 May 1963

The court met with closed doors at 1000 hours.

All persons connected with the court who were present when the court
adjourned were again present in court, with the exception of (b} {6)
who was relieved by (b) (B) as reporter, RADM Palmer, & party, and
LCDR Hecker, a party, and his counsel waived their right ta be present at this
session of the inquiry. Counmsel for RADM Palmer was present.

No witnesses not otherwise comnected with the inquiry were present.

Clarence Russell Bryan, Coomander, U. 5. Navy, the witness under examination
when the court adjournmed, was recalled as a vitneas for the court, was reminded
that his oath previously taken was still binding, and was exsmined further as
follows:

REEXAMINATION BY THE COURT
Questions by a court member, CAFI Osborn:

Q. If you remember, Commander Bryan, we were discussing two proceases
that had been the subject of testimony in this court involving HY-80 mteel
welding and silver-brazed joints. What new processes with respect to silver-
brazed joints were developed subsequent to the THRESHER's completion?

A. On this subject I do not know, I am mot knowledgeable or familiar with
the silver braza developments in that area.

Q. Were there any mev processes developed with respect to testing of hulls
other than stata of art improvements since completion of THRESHER?
A. THot to my knowledge.

Q. Then you would say that our ability to determine HY-80 problems as
contrasted with STS problems, or the old hull problem, was just about the sape
with respect to when the THRESHER wvas completed as it was in the previous perlod?

A. Could I ask one clarifying questieml pDid you mean STS or HTS?

Q. HIS. BExcuse me.
A. As regards the ability to inspect the pressuce hull, I am confident that,
if properly used, our techniques will give us 8 sound pressure hull.

Q. I want to ask about the structural tanks and why these were strengthened.
Was this the result of measurement actually made on the ship that this alteration
was put out?

A. Yes, sir. A combination of actual measurements made on the ship and
actusl experimental tests with tanks built 1ike those stressed under controlled
experiment tests,
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Q. Would this be a pretty difficult calculation, to calculate it ahead of
time, or was it something that wasn't calculated before?

A. It was calculated as far as what the stress levels would be. What was not
calculated and not known was the fatigue life of the structures subjected to this
stress level, It was known they would not suffer collapse under static testing.

‘the ultimate fatigue life of those was not known. This was determined experimentally
by testa,

Q. And the real strengthening of the fiat plate structure and the tanks was
the result of additional information derived after the completion of THRESHER?
A. Yes, sir.

Q. And this particular area was in the area of fatigue failure under a givem
stress?

A. Yes, sir. This was the particular consideration as to why we wanted to
reduce those stress levels.

. What observation of the HY-80 hull, such as SKIPJACK and ALBACORE, what's
been the experience with respect to cracking during operations - hull cracking?

A. 1 don't feel 1 am personally knowledpeable enough end current on the
situation regarding the hull surveillance records and reports. 1 believe there
is an officer here today who is thoroughly knowledgeable of that whole program
today. I am not, I feel, to the degrce neceasary to speak to this court,

Q. I am not interested in decimnl points; I am interested in your general
obscrvation as an officer keenly interested in HY-80 and submarine hull conatructionm.
Have there been any incidents with respect to actual ships in operation involving
cracking so that you might question the advisability of using HY-BO?

A. To that I can speak. With respect to those instances I may have heard
about or know about, either directly or by hearsay, there have been nonc that
vould honestly cuse me to doubt the wisdom of HY-B0 as a material,

Q. Now, I want to get into another area of your previous experience before
you became primarily interested in HY-80, As you know, you have been undergoing
reé-investigation of the 616 class and the THRESHER class with respect to new
engineering studies. How big an interest do the operators axhibit in these
particular studies? By 'operators" I vean the operational submarine staffs
on both coasts.

A, 1 can't speak to that from any direct knowledge.

Questions by & court member, RADM Daspit:

Q. Commander Bryan, referring to the fatigue strength of HY-80 and HTS,
can you bricfly compare the yield strength, ultimate strength, and fatigue life
of these steels under conditions of comparable loading as used in submarives?

As 1 understand, they &re designed so that they can be loaded compareble to a
certain percentage of the yleld strength. Can you compare the yleld strength,
the ultimate strength, and fatigue life under those conditions?

A. To use some nominal values as a comparative case, taking HIS of the
thickness which has a2 minimm noninal yield of 42,000 PSI, its ultimate strength
is in the order of 80,000 PSY. These figurea then for comparison with HY-80,
which has o nominal wminimum yield strength of 80,000 PSI and an ultimate strength
on the order of 105,000 PSE. As theoe numbers indicate, in the case of RIS, the
yleld strength is not as close to the ultimate strength as related to the yleld
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strength of HY-B0 is to its ultimate strength. If, then, exactly the sama structure,
differing enly in the waterial uvsed in it, were stressed to the same percentage

of yield, then in the case of HIS, this would be a lower percentage of the ultimate
strength of the HTS than the HY-80, which would be stressed than a higher percentage
of its ultipate strength. If one accepts the postulate that the fatigue strength
of a steel is more closely allied to its ultimate strength than to its normal yiell
strength, then under these conditions of loading the two steels to the same percent
of yield point--under those conditions it would follow that the fatigue life of

the HTS specimen would be longer than the fatigue life of the HY-80 mpecimen. 1
might add, I den't know if this is a universally accepted theory, because thisa
high-stress fatigue question is still in its infancy as far as the theorists are
concerned in developing commonly accepted laws of nature governing this very complex
phenomenon.

Q. while I can understand that we can't test a whole section that way, it
gseems to me that the high loading fatigue testing can be done on samples. Have
any samples been run to compare HTS and HY-B807

A. Yes, sy, I would like to point out that this belief that the ultinpate
strength and the percentage of load in the ultimate strength is a more significant
yardstick in predicting fatigue life and has some basis in experimental confirmation.
In point of fact, there were some experimental indications that this might be true.
It was the fact that, perhaps coineidentally, when the aircraft fndustry went to
higher strength materials and loaded them very high in high vibration portions
of the ship, they got into trouble. This was noted and was ona of the reasons,
in our review of HY-80, which led us to recoomend that we initially and befcre
the fact, look into the fatigue potentiaml of submarine hulls. There is ex-
perimental verification, and there have been a8 number of experimental tests of
comparative materials - HY-80, HIS, and even medium steel - and there seems to
be at least some degree of a valid basis for the conclusion that the ultimate
strength i3 an indicator of fatigue life.

Q. If this postulate is true and not considering anything other than
fatigue strength, HIS would be a better material than HY-B0 if the number of
cycles is so0 small that {t might affect submarine life.

A, I could only subscribe to that with another "{£." If you were willing
to load HTIS to only that absolute number which the same percentage of its lower
yield strength would permit. If you did that, then, yes, sir, it would follow
that 1F icts facigue life were longer, it would be better.

Q. I don't follow your last "if." Can you explain that a little further?

A, Yes, sir. This is in context with some of the testimony and discussions
of last Saturday--that if one wanted to oake abfl) submarine out of HTS,
there were some comments and beliefs as to whetner tnis could be done., If it could
be done - and 1 believe I did state I doubted the practicality of being able
to do it - but 1f you could do it, then indeed you would have made it out of
HIS and that would have & longer fatigue life. I do not think it could be done,
however.

Q. Yes, I meant to include that in oy question. Now, in your testimony,
vhen you referred to the report of the board of which Admiral Farrin was the
senior member, on HY-BO in Submarine Conscruction, you indicated that the Bureau
devaloped and implemented the preparation of the hull surveillance instructioms.
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For the record, could you give us the file number or other identification of the
current instructions?

A. No, sir. 1 do not have those with me, and I am not prepared to apeak on
those. I do believe you have a witness available who does have that informatiom.
I do not have that information with me.

Q. Did I understand that the primary purpose of the hull surveillance is the
ear'y detection of farigue cracks?

A, This was the primary purpose that led us to recommend and establish that
program, yes, sir.

Q. We have heard little discussion about surveillance of hulls of earlier
HIS nuclear submarines. Are they included &s part of the surveillance program?

A. Yes, sir. This was one of the recommendations of the HY-80 investigation,
that some already-built HTS submarines should be inspected. This was done, I
do not recall, nor have with me, the details specifically of which ones nor the
results, I believe & subsequent witness does have, To the best of my recollection,
however, the NAUTILUS, I believe, was inspected in representative areas of har
HTS pressure hull and tanks. X believe cne of the TANG class boats was also
inspected. I believe portions of either the GRAYBACK or the GROWLER were inspected,
There may have been others, Admiral, I am not prepared to talk in detail to that.
I simply don’t have the information with me.

Q. In order to make sure we get the right witness, would you name the
witness?
A. 1lieutenant Commander Keays, I believe, is prepared to speak to that.

Q. You mentioned that two nuclear submarines built by Ingalls at Pascagoula
were found to have a significant amount of weld metal omitted at a transition
Joint., Por the record, would you give us the names of those two submarines?

A, Yes, sir. 1 believe the SCULFIN, §5(K)-590, and the SNOOK, S§8(N)-592.

Q. When you were asked what recommendations were made as & result of the
HY-80 in Submarine Comstruction report, you did not apecifically mention that,
as a result of thiz report the Bureau issued definitive instructions for fabrica-
tion and welding of HY-80 steel. You had discussed this earlier. Did the Bureau
issue such instructiona? And if so, can you tell us what the applicable instructions
are currently?

A, PFirst, if I did not mention it, it was an error of omigsion on my part
in not identifying it when I racounted those recommendations, because it was
definitely a recommendation as a result of that investigation and is in the report,
1 am aware in the general kncwledge that there were developed and were issued
comprehensive instructions on HY-B0. Agsein, I am sorry, sir, but I am not
prepared to tell you the specifics in this regard. Thaere is, to my personal
knowledge, a witness available in the anteroom in the person of a Mr. Griffin
from Welding Code 634 in the Bureau who is knowledgeable in this area, and I would
suspect he would have this information,

Q. Can you tell ma from your own knowledge whether it has been necessary,
in the interest of building our submarines, 1t had been necessary to delegate
other persons outside the Bureau the authority to grant waivers to these instructiona
and procedures?

A. I do not know, sir.
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Q. Weculd Mr. Griffin know about this?
A. In my opinion, he would, sir.

Q. I have one last question: Referring to the one-fifth scale model of
THRESHER made and tested by the David Tayler Model Basin, I believe you stated
that the frame spacing could be adjusted to eliminate the wsaker end bay section
of the juncture deformation, but that the Bureau did not make any changes in the
design because the model did not fail until after the designed collapse pressure
had been exceeded, Isn't it true that if we find that fatigue life is found to
be a factor in the operation of submarines, that a maximum effort to equalize
stresses, a sort of one-horse shay design, could minimize the possibility of
having a submarine laid up because of early fatigue failure of one part of the
hull?

A. The latter part of your question is true, yes, sir. Could I speak to
the firat part in amplification in order to clarify the situation? PFrom a static
collapse standpoint, the recommendations as recommended by the Model Basin for
modifying the prototype structure were not followed, The prototype structure,
however, was modified from its form in the model testing stage Ln two raspects,
vhich not only would effectively accomplish the same thing in reducing plating
stresses, but also did something that the Model Basin recommendations would not
have accomplished. The changes to the structure in the ship or in the design
stage before the structure was finally built in the ship differed from that as
tested in the model in one very aignificant way: the angle of taper of the cone
at that intersection was reduced from 30 degrees in the model to about 22 degrees
in the ship. This would have & measurable effect in reducing the stress con-
centration at that tranaition ring of the cone, which 18 experimentally the area
wost susceptible to fatioue falilure in the madel.

Questions by the president, VADM Augtin:

Q. Commander Bryan, I believe you said that two steel companies now
produce HY-80, is that correct?

A, To the best of my knowledge, yes, sir,

Q. Has there been, to your knowledge, any vested interest influence on the
decision to use HY-80 steel?

A. Not to my knowledge, sir,

Q. Will you tell the court what your opinion is regarding the weakening
of a bull built of HY-BO when access holes are cut in this hull during overhauls?

A, 1In wy opinion, if access holes are cut in the pressure hull, in the proper
gecmatry and shape as is prescribed in existing structural instructions and plans,
if it is then replaced in asccordance with existing instructions for the preparation
of joints, maintaining circularity of the required procedures, and is adequately
inspected and tested in accordance with existing procedures and capabilitias which
we have now, then, in wy opinion, that portion of the pressure hull should be
effectively as strong as it was before.

REDIRECT EXAMINATION

Questions by counsel for the court:

Q. Commander Bryan, you have testified as to the first planned deep dive
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which was aborted in the case of THRESHER, and as to the second dive, Was there a
third scheduled diva to test depths in this series which THRESHER was to accomplish?
A. You arc speaking of the sea trial period after the abortive firsc trial

pariod?

Q. VYes.

A. Yes. I had, in fact, made contingency plans in advance for every conceivable
turn of events I could think of that might occur or anything that might be required
during the development of the dives and even had planned to be prepared, whatever
the result of this set of dives, if it wasn't going to turn out well, I even had
plans made to have the next set of instrumented deep dives i£f thay were required,
In accordance with being prepared for everything I could think of, T had requested,
and permission was granted, in the operational scheduling of the trial period, to
glve us three separate dives. These were as follows, and for the following
purposes: An initial dive in increments to 700 feet and return to the surface
to check the instrumentation, to check out my strain gauges and to evaluate oy
cocemnication circuits, to also make a numerical check with those readings in the
first abortive deep dive; and then if everything looked all right, we would pro-
ceed with Dive No, 2, which would be going to b{1) and return, HNow, in many
coses -~ I can't say in most cases, because I haven't made every deep dive on a
submarine, but I have made several &nd have measured the results of several, and
one would normally expect in a new structure that had never gone to this depth
before that you would expericnce the residual stress effects, and initial changes
in rate of deformation until the structure takes it final form - and we are
talking about numbers in micro-inches. But if this had occurred on the b{1)
deep dive and i{f, when we came back up to the surface, it had come back elasci-
cally and linearly, that would have been all that we needed. However, if this
result did not come about, then I would have wanted a third dive to insure that
every strain gauge indicated that the pressure hull had taken its final geometry
and was taking the stresses, At the end of the b1} five, Dive No. 2, we
came Lock up to the surface and we analyzed the data in the sense that I wvas
requiring every strain gauge be plotted on the paper and that all necassary
readings were taken so that we could understand fully vhat had taken place. The
response of all of those gauges was essentially linear at that time, And there
is a rational explanation for this. It had already been taken to B(1) and
so it had already had a pretty good stress reliever dive. It apparently was a
vell-designed bunch of structure, because it was elastic and it stayed elastic,
There was ne useful purpose to be gained by a third one, so we did not have a
third one,

Q. You are generally avare, are you mot, that some amount of structural work
was accomplished on THRESHER during her post shakedown availability?
A. Generally, yes,

Q. Based on your past experlence, what would you expect, insofar as
structural stress and strain is coucerned, during the first cycle to deep depths
after her post shakedown availability?

A. 1f it is that type of structural work that I would expect to be accomplished
in 8 PSA, 1 would not expect that degree of work would have any significant effect,
if it was properly done, upon the stress-strain established patterm of the hull aa
o whole. I would not expect this.
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Q. Are you satisfied that there ares adequate precautions as to instrumentation
on initial deep dives?

A, I can only speak to the deep dives of which I know something about and
those for which, at the tims, I had responsibility and knowledge, Of those, yes,
1 was satigfled,

Q. &re there any recommendations that you would make as to the changes in
our present practices of instrumentation?

A, 1If the practices of instrumentation now are the same as they were when I
was lact active and knowledgeable, then I know of none. If I had knowm of any,
I would have had them done at that time on those ships.

REEXAMINATION BY THE COURT
Questions by a court member, CAPT Osborn:

Q. 1In the case of the 608, I believe it was, you ran into certain problems
with respect to the deep dive and being able to fulfill it. what action did the
Buresau take to insure that the ship did not go amy deeper than it should go until
the problem was under control?

A. The firat deep dive of the 608, we found that the structural testing was
completely adequate in confirming the pressura hull design with the exception of
that area of the pressure hull in the way of micaila tube pressure hull inter-
saction.’ Bven though it was the consensus of responsible paople on the ship
conducting that test and those in the Bureau that there was no danger of pressure
hull coliapse, it did appear to us that the stresses were too high from a stand-
point of repetitive fatigue loading. They were extremely high, even though by
demonstration the pressure hull was not in a collapee area. We felt there should
ba stress-reducing modifications in these areas. It was pertinent in the light
of our recognized knowledge of the relative fatigue lifetime for high strasses.
Therefore. upon return from that deep dive, the Bureau of Shipa issued & 700
foot depth limitation on the S5BN-608 and all of tha SSEN's of the class until
an assured strass-reducing modification could be accomplished and verified by
test. We further said that if it became necessary in the event of emergencies
the ship could go below 700 feet: or. if it became necessary to taks further
tests to get data, that excursions balow 700 fest could be made if they were
previously approved and monitored by the Bureau of Ships. This instruction
stayed in effect until we had developed the back-fit £ix, and had experimentally
verified it on a ship installation and had further confirmed it with a model
test of that back-fit fix., After this was done, and the ships were modfified, the
700 foot depth limitation was lifted,

Q. I was more interested other than the HY-80 problem, and you knew you
had perhaps a safety problem with respect to restructing depth of the ships.

A. T can only speak with knowledge and authority to the pressure hull
structure. My attention was focused all the time on that,

Reither counsel for the court, the court, nor counsel for BADM Palmer, a
party, desired further to exsmine this witness.

The president of the conrt informed the witness that he was privileged to
mike any further statement covaring anything related to the subject mstter of
the inquiry that he thought should be a matter of record in connection therewith,
which bad not been fully brought out by the previous questioning.
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The witness made the following statement:

THE WITNESS: Pirst, of course, 1 appreciate the opportunity to appear and
testify before this court.

There is one point 1 would like to make for the record, even though perhaps
it has been made, but I would like to emphasize it; and 1t concerns the previous
tests on THRESHER's structural hull design, It was conclusively stated by the
Chief of the Bureau of Ships end by his agente on this, of whom I was ene, that
the requirerent to establish beyond doubt the adequacy of the 593 hull was of
paramount importance and should not be subordinated to any other requirement.
This was reaffirmed by the Chief of the Bureau of Ships and through the Chief of
Naval Operations and the Secretary of the Navy. This was, in fact, a guilding
policy, to the best of my knowledge, in all of these structural tests, con-
clusions and recommendetions,

The witness was duly warned concerning his testimony, and withdrew from the
courtroom,

The court recessed at 1155 hours, 6 May 1963,
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The court openad at 1209 hours, 6 May 1963,

All persons connected with the court who were present when the court recessed
were again present in court with the exception of (b (&) » Who was
relieved as reporter at this point by (b} (B} .

No witnesses not otherwise connected with the inquiry were present.

Harrison S, Sayre, {b) (&) , was called as a witness
for the court, was informed of the subject matter of the inquiry, advised as to
his rights against self-incriminatien, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: Mr. Sayre, this is a closed session of the court and
classified information may be divulged here.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. Would you state your name, address and present occupation?
A. Harrison 8. Sayre, Welding Engineer, Bureau of Ships, Code 634B, Head of
the Machinery Un%g]ﬁﬁ the Metals Section, Bureau of Ships. My home sddress is

Q. Deacribe briefly your duties at the Bureau of Ships?

As At the Bureau of Ships I am responsible for the Machinery Unit, which
covers the materials; fabrication, including welding; and inspection of items of
machinery going into naval vessels. I am responsible for the preparation of the
specifications and the interpretation.

Q. What were your specific duties in that field with reference to THRESHER?
A. With regard to THRESHER, there were no specific duties other than that
the specificarions were available on this.

Qs Describe briefly your professional background and experience in your
field, please?

A, I was in the service during the war from 1941 to 1946 as an officer
stationed at the Engineering Experiment Station, Amnapolis, working in the field
of high impact shock and in walding and metallurgy, Foldowing the war I went on
inactive duty, in August of 1946, and remained at the Experiment Station in the
Welding Laboratory as the Hoad of the Physical Metallurgy Section there, working
on welding and welding tests. In 1952 I tranaferred to the Bureau of Ships as
a Welding Engineer under Mr. Thomas J. Griffin in the Fabrication Section, Sub-

sequently, when Mr, Griffin bescame head of the Section, I became Head of the
Machinerv Imir wvhich ha l_-u--uimnn'l:r handad

Q. Directing your attention to April of this year, were you given an
assignment in connection with cecrtain records in the case of THRESHER's post

shakedown availability period?
A Yes, sir.

Q. Would you tell us what chat assignment was?
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A. On April 15th through 17th, I visited the Shipyard at the request of
Lieutenant Commander Keays and Captain Kern from Code 525 of the Bureau of Ships,
to review racords and work which waes done on the piping and the hull closures on
THRESHER during the post shakedoun availability.

Q. What wvas the purpose of dolng that?

A. The purpose of the revicw wvas to advise Code 525 regarding our analysis
of the work which had been done, and to keep them informed of what work had been
carried out,

Q. How extensive was your review?

A. My review, in the case of the hull welds, of which I am not in the Hull
Section at the Buresu -- I am in the Machinery Unit -- but my review of the huil
welds was to determine for Code 525 whether the hull closures had been made in
accordance with the requirements, whether circularity checks had been made, and
to review the radiographs taken of the hull closures to decermine their quality,
With regard to the piping, I went over the complete records taken at the time of
the availability on the ultrasonic inspection of brazed joints made in accordance
with Code 525 confidential letter to Portsmouth for brazed piping surveillance,
1 also reviewed the radiographs made of the fifty-seven pipe joints which had
been welded during this period.

bid you make a report of your findings?
Yes, I did,

Do you have & true copy with you?
Yes, sir.

Q.

A.

Q.

A,

Q. Would you produce it, please, and identify it for the record?
A. This report is Serial 634B-01 of 24 April 1963; subject: Review of welding

and inspection on SS(N) 593 during PSA.

Q. And vho signed 1t?

A, I signed it, sir.

A Confidentlal Travel Report, serial 634B-01 of 24 April 1963, was submitted to

the party and to the court, and was offered in evidence by counsel for the court.

There being no objection, it was received in evidence as Exhibit 154,

Coungel for the party, RADM Palmer, waived reading of the Exhibit.

Q. Referring to Exhibit 154, Mr, Sayre, and with reference to your paragraph
"5", to your knowledge, did the Bureau have any records on those welds on which
vaivers were given for the seven day waiting periocd?

A. In discussion with Code 525, there is no record to our knowledge of any
request for walver at Bureau level. These were waivered locally by the Shipyard.

Q. Do you know of any Bureau directive which authorizes local waiver?

A. With regard to the HY-80 requirements and waivers, I do not claim to be
an expert on this; these were obtained for the record of Code 525 and I prefer
Hr. Griffin to comment on these requirements for KY=-80.

Q. Referring mow to subparagraph "b" under paragraph "S", and to the tab-
ulated column of figures appearing therein, are these your figures or were they
furnighed te you by the Shipyard?
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A, These were furnished to me by the Shipyard in Shipyard Internal Memorandum
from Code 303B to Code 303 of 17 April '63, which gave the summary.

Q. Now you've drawn certain conclusions from those figures in thiuy report of
your review. I refer to your words: "On the basis of the survey made it is in-
dicated that in the balance of the joints not ultrasonically inspected there could
have been approximately 440 joints having an indicated bond of less then 407, and
on the besis of the inherent errors in the inspection process this bond could have
been as low as 30% or less."

A. Yes, sir,

Q. wWhat is your evaluation of that condition that existed?

A. Well, this was based on the Shipyard information that there were 3,326
brazed Joints, two inches and over in size, in hazardous systems in the ship. On
the bagis of the joints which were inspected, which were 145 Joints actually uvl-
trasonically tested, this represents only a 4,3% survey of the total joints. And
of the 145 inspected, with twenty joints rejected, this reprasents a 13.5% re-
jection rate in those 145 joints, If we assume -~ again, we probably should not
assume -- but if we say we have a comparable rejection rate for the joints not
inspected, this is the basis for developing this 44D possible joints which might
be of a bond less than 40%. Now with ultrasonic inspection and workmen's error
in reading the scope and the traces on the scope, there is an inherent personal
error in developing chis UT inspection. If we take the ten percent, as the Ship-
yard feels that chey are capable of reading, this would bring it down. A forty
percent reading could possibly be 30%; or if it is larger than tem percent, it
could be less.

Q. Does the fact that there could have been approximetely 440 joilnts of such lew
quality amount to a matter of concern in your mind?

A. 1In the joints which were read, specifically on the original joints, there
is one joint which was rejected with a bond of five percent according to the records,
and another which was rejected with a bond of eight percent, Now this is an exw-
tremely low bond for & brazed joint., If there were bonds of as low as eight per-~
cent in other joints in the system, I would be concerned, yes, sir.

Q. What size were those joints to which you have referred?

A. The five percent bond was on & two and & half inch joint in the 8,000 GPD
system; the eight percent joint was in an ASW system, two and three-eights in size.
These were taken from the UT records.

Q. In making this review of silver braze joints, did you form an opinion as
to the adequacy of records of the tests conducted?

A. I feel that they had adequate records of the tests which were made; yes,
sir, They cooperated fully in furnishing all information requested.

Q. Did you form any opinion as to the quality of the technique employed fn
making the tests?

A. T went out to the Yard and talked with the workmen and the UT teams., They
appeared to be well-trained and capable. The Shipyard reported that they had two
teams inaspeccing the majority of the surveyed joints., These teams appeared to be
doing a conscientious effort on the Job.

Q. Do you have any knowledge as to the degree of quality of silver brazed
Joints made in other submarines in Portsmouth during the period of construction
similar to that of THRESHER's construction period?
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A. On this basis, no, sir, Ultrasonic inspection has only recently been
invoked as an inspection developed, and invoked as an inspection requirement,
Previously it was a matter of visual inspection, which is a very nebulous sort
of inspection for a brazed joint.

Q. Do you know whether the quality of brazed joints has improved in the past
three years?
A. Yes, sir, it has.

Q. 4w aus jone the qualicy of the inspection?

A. Yes, sir, the quality of brazed joints has increased greatly, largely due
to the mandatory invoking of requirements which were there in requiring sizing
and proper alloys and proper techniques since the BARBEL failure.

Q. Based on the records you were able to find, are you of the opinion that
the quality of the originsl silver brazed Joints in THRESHER made during her
construction period were representative of joints made during that period in
other submarines, or were better or were worse than such joints in other submarines?
A. I have no information to form an opinion that they are either worse or
better,

Q. Now referring to subparagraph (2) under “5b" of your reporkt, at the end
of the first subparagraph you have observed: "It was noted that in 8 number of
inscances the pipe walls had been appreciably thinned by grinding of the weld
surface or removal of the backing ring." Did your notation of that condition in-
dicate to you that there was doubt as to the reliability of the joint?

A. No, sir. This is a secondary observation when inspecting a radicgraph
of a joint. The side view of the joint will show whether it has been thinned.

It cannot be used as a means of measuring the actual thickness. The Shipyard
reported, however, that the joints had not been thinned beyond the miniwum re-
quired for the piping design.

Q. I think fn paragraph Je of your report, that you refer, in a summary
form, to the same condition, 'to mevere thinning noticed in a number of Jointa?
A. Yes, sir.

Q. Had you seen such severe thinning on a radiograph, would you have re-
quired that additional photographs be taken of the joine?

A. 1 would have requested that a survey be made as to the thickness of the
material in that area to determine whather it had been thinned excessively, &
radiograph can give you a distorted picture,

Q. Based on your review did you form an opinion as to whether adequate
records were kept in the tadiography of piping joints?
A. Yes, gir, the radiographs were well recorded and documented.,

Q. Did you form an opinion as to the qualicty of the technique utilized in
X-raying welded joints?
A. The gquality of the technique at this time is satisfactory,

Q. Turning now to the radiography of the pressure hull structure, would
your pummary of the records and technique involved bz characterized in the same
way?
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&. Yes, sir.

Q. 1In your review of the circularity measurements, you noted cercain devi-
ations from the specifications; did you not?
A. HNot in the circularity measurements, no.

Q. In what?
A. That was in the radiographs and defects in the radiographs, as showvm in
paragraph 5a at the bottom of page 3.

Q. "The following defect indications wers noted which were considered in
excess of acceptance standards.” 1Is that the phrase to which you refer?

A. Yes, 4s far as the circularity checks were concerned, these wers submitted
to Code 525 for theiyr review with regard to their satisfactoriness and stability
for service.

Q. Then you're not prepared to testify concerning them?
A. No, sir.

Q. Mr. Sayre, have new procegses in silver brazing been discovered since the
cowpletion of THRESHER's construction?
A. Yes, sir.

Q. Referring to the processes which were in effect at the time of her con-
struction, are you knowledgeable in the reliability of sflver braze joints of
that periocd?

A. A properly made gilver braze joint will be as sound as the piping invalved
if ic is properly sized, the proper alloys are used, and proper brazing techniques
are employed.

Q. If there is a joint on which there i{s no silver brazing on the ianer land
of the joint, what would be the effect of a aevere shock applied to that joint --
a hydraulic shock, for instance?

A. At the moment I do not have any test data with which I can back up & firm
statement that {t would either fail or not fail. 1If it was fully bonded on the
outer land, which means fifty percent bond, I would not anticipate that we would
get failure,

Q. Is it possible that such a joint wouldn't fail but would be weakened, so
that with a cumulative effect of fatigue it might ultimately fafl?

A. This would be a factor which would be based on the joint clearance, the
bonding which is in there. If you had excessive clearance so that the joint was
free to flex, then cthere's a possibility you might get a weakening of the bond
progressively.

Q. I'm looking for more than a possibility, Mr. Sayre. I would like your
opinion as to whether substandard silver braze joiuts made at the time of
THRESHER's construction, if subjected to heavy shock thereafter, would be appreciably
wakened thereby?

A. You are referring to a joint which is not properly bonded?

Q. Yes.
A. Yes, it would be.
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Q. It would be?
A. That is my technical opinion.

Q. Even if 1t.didn't fail immediately, it might
thereafter? s wight fsil unexpectedly

A, This 18 possible.

Q. What are the effects of fatigue in a ailver braze joint?

A. We have had fatigue tests performed by the Electric Boat Division when we
were developing ultrasonic inspection procedures. They ran fatigue tests, pressure
cycling tests and static tests to determine the minimum bond requirdd to withstand
varicus types of testing. From thess values we obtained a series of curves with
regard to hydrostatic testing, hydraulic shock and bending fatigue to 150,000
cycles and 300,000 cycles to determine what the true bonding required would be .
for each test. It is on this basis that they found to withstand a 300,000 cycle
bending fatigue, a true bond of 38% was required. Then putting in an inherent
variation factor of approximately eeventeen percent, they determined that in
order to obtain & 95% confidence limit, an inspection limit of 59% bond would be
required. In our ultrasonic brazing manual we have adopted 60% as the bonding
limit, Since the issue of thils document, there has been evidence that with
experience, improvement of ultrasonic inspection equipment, and that this limit of
17% error can be reducex to, in some cases, 10% or less, but this required a
trained operator and careful workmanship.

Q. Which of the two figures would you judge to be applicable to the personnel
of Pértsmouth Naval Shipyard, the ten percent or the seventeen percent?

A. I have no figures on which to base a firm statement as to this., The Ship-
yard reported that they feel it is within ten percent; however, they have made
no tests to determine what this actusl figure is, The ten percent is based on
tests which they have made when training the ultrasonic testing personnel in the
procedure and in the qualifying of brazers. This is covered in my report, 1
believe, at the top of page 5.

EXAMINATION BY THE COURT
Qucations by & member, CAPT Hushing:

Q. Mr. Sayre, do you make frequent trips to naval and private shipyards in
connection with your duties?
A, Yes, sir,

Q. In connection with sil-braze, do you find that all of the shipyards are
about equal in their abilities, or do you find a variation between them at the
present time?

A. AL the present time they are 211, I find, making a conscientious effort
to upgrade their silver brazing to the requirements. This is in a direct contrast
to what we found a few years ago.

Q. Wwhat did you find, say, three years sgo?

A. Three years ago, although the specification requirements were cut, we
found that there was a great tendency to vegard silver brazing as just another
method of assembling a joint. Sizing of piping to ohtain the required clearances
wae very loosely followad, And, in many cases, the men were == well, we had
found joints where the ring inside had not been melted at all and the man had used
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a supplemental stick to feed a fillip on the outside with no interpal bonding.

Q. Well, let's be specific. Could you compare the Mare Island Shipyard to
the Portsmouth Naval Shipyard three years ago?
A. Three years ago?

« Yes,

2. About thrce years ago--- I can't quote the exact date -- I visited both
Portsmouth and Mare Island to review the silver brazing at that time. At that
time I would consider that Mare Island was taking more pains with their brazing
than they were at Portsmouth.

Q. How about comparing Portsmouth to a private shipyard; could you make any
such comparison approximately three years ago?

A. This, again, varies with the private shipyards. Some wers making a con~
scientious effort; others were -- well, they had the attitude: "We have been
brazing for years, we have known of no failures and, therefore, we feel that we
are doing it satisfactorily,"

Q. T would like to compare Portsmouth with Ingalls at Pascagoula?
A. 1 was not at Ingalls at that tdme.

Q. How about Electric Boat Division?
A. Electric Boat at that time was doing a very good Job with brazing.

Q. Based on what you know from your inspections of shipyards approximately
three years ago, would you have concern for ships with brazed systems which were
built at Portsmouth during the pericd 1956 to 19607

A. I do not have information on which I could form & £irm opinion to say that
they would be hazardous in any way.

Q. In other words, you feel they would be suspact?
A. They could possibly be suspect, yes, sir.

Q. Would you consider it prudent then to extensively sample the products of
the Portsmouth Naval Shipyard of that period in this way?

A. I think it would be prudent to sample the products of any of the submarine
building yards during that period.

Q. Can you explain in a little more detail your feeling that the silver braze
process and techniques have been improved over the past three years to the present
time?

A. Well, as far as shipyard workmanship is concerned, yes. Brazing depends
upon its bond to capillary action of the molten brazing alloy, in the jojnt. A
number of years ago we specified ring insert type joints as a means of inspection
of a joint; that is, i1f the ring had been melted, and alloy has flowed from the
ripg to the outer surface, we have a visual indication that there has been flow
of the alloy. A face fed joint would not necessarily furnish this information.

A filler could be applied around the outside of the Joint with very litcle
penetration. Within the last few years thera has been a conscientious effort

to size the Joints to the requirements of the specifications te obtain the re-
quired capillary action. There has been an effort to insure that they have the
proper alloys in the joint, that the joint s properly cleaned, and that the man
is sure he has brought hig alloy from the ring cut to the surface prior to any
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additional metal being applied to the joint, Recently we have been doing a great
deal of work in the development of automatic brazing processes, but these are
Just beginning to come into use in production work.

Q. Do I understand then, from your observation of the Shipyard, that you feel
that the brazing process has been improved and that the products therecE have been
improved?

A. Yew, sir,

Q. What kind of competence level do you have in brazed aystems at this time?
A, A brazed system, with ultrasonic inspection and careful workmanship, I
feel 1s a fully reliable joint.

Q. Has the Bureau of Ships sponsored or cncouraged interchange of information
on ultrasonic testing between shipyarda?
A. Yes, sir,

Q. Has the Bureau organized audit teams and dispatched them to the varipus
shipyards to determing the level of adequacy of vesting?
A. Not to my knowledge, sir.

Questions by a member, CAPT Osborn:

Q. Mr, Sayre, you mentioned the BARBEL report. To your knowladge has a
detailed summary of lessons learned from the BARBEL been published by the Bureau
with respect to variouvs shipyards and various operational personnel?

A. I do not know of any decailed summary. On the basis of what was found on
the BARBEL, there was a review of the brazing at the various yards to determine
were Lhey sizing, were they using proper alloys, were they training their people
properly. At chat time it was found that in many instances this was not the case.

Q. How do you think an officer on a ship would have available to him specifie
informatfon with respect to this particular process in order to adequately assure
himself that the proper procedures were being taken care of in the construction of
the ship?

A. He would have to rely on uvltrasonic inspection at the present time. Prior
to this it was visual inepection, and visual inspecction glves you no indication
as to the percent of bond you actually have,

Q. During the comstruction of THRESHER was ultrasonic inspection available?
« No, sir,

Q. On your review of a sampling process af 4.3 percent, 3,326 possible hazar-
dous joints of two inches and above, did this cause you any alarm?
A. Yes, sir.

Q. If you had any alam on something, what would you do?
A. I would recommend a further inspection of the system, sir.

Q. To whom would you make this recommendation, had this been possible?
A. To Code 525 of the Bureau.

Q. With respect to the clearances involved on the old standards prior to your
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new sil-braze instruction, what were the instructions with respect to fictifg-the
pipe clearances?
A. They were the same as they are today, sir,

Q. They are still eight thousand?
A. Yes, sir,

Q. Even in the first three years were they eight thousand?
A. Yes, sir,

Q. No chenge in that?
A, NO. sir.
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(b) {6) relieved (B} (B} at this point as reporter.
Questions by a court member, RADM Daspit:

Q. Did I urderstand you to say that visual inspection is no indication
of the percentage of bond?
A, No, sir.

Q. What about the visual inspection if there has been no face feeding?

A. If there has been no face feeding, it will give you an indication--
and you have used sn insert ring--this will glve you an indication that you
have melted the allay in the ring ard drawn it to the surface through the
outer 1land;:. there is enough alloy in the ring, if a joint is properly
fitted, it will £111 the ring, will have filled the gap approximately three
times--There is enough excess in the ring itself,

Q. What are the current Buresu instructions for ultrasonic testing?
Do they require it if a joint can be inspected visually and it has a
complete circle and no face feeding?

A. They require it for certain systemsa, sir?

Q. What systems?
A. I will refer to my rotes.

COUNSEL FOR THE COURT: Identify the instruction pleage.

A. Let me moke sure this Ls it. This L5 NAVSHIPS 250 637-2, July '6l.
Instructions for Torch Brazing of Ferrous and Non-Ferrous Metals. "Brazing
of Joints over two inches IPS in subject ses water systems which are brazed
in position on the ship, shall be radiographed or subjected to approved
nondestructive test." S8ince this hes come out, ultrasonic test has been
accepted 2s an approved nordestruccive test,

Q. But this is applicable to joints which are newly made up?

A. Yes, sir.

Q. Now referring back to old joints which are being re-inspected, 1
believe the last letter--

A. There is a letter, I believe which Code 525 or 648 has issued, yes,
sir.

Q. What would be the date of that letter?

A. That I do not know sir. The only letter I have available is the
letter regarding the survey of the THRESHER Joints, which was in August of
1962.

COUNSEL FOR THE COURT: Is this the letter to which you refer? (Handing
letter to witness)

A. Yes, sir. I heve seen this. It iz a Code 648 letter,
Q. Would that letter, the imstruction itself in this particular letter,

require only a visual inspection if the visual inspection is satisfactory?
A. This T could not say. I am not familiar with this particular letter,
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Questions by court president:

Q. Mr. Sayre, how laberious is this ultrasonic testing procedure? Does
it require a long time to inspect the joints?
A, No, sir.

Q. How many joirts would you estimate that a normally profieient ultra-
Bonic testing team should be able to do in one day?

A. A great deal of this depends upon the accessibility of the joint for
inspection, the condition of the surfece of the casting of the fitting. If it
is a rough casting, it must be smocthed off to obtain a good ultrasonic contact
for inspection. And then it has to be marked and recorded, and I could not
give you a firm figure as to how long it would take for any individual Joint.
It depends on the size of the joirt, location, and condition of the ficting
itself prior to irspection.

Q. Well, assumirg rormel corditiors on & ship of tha THRESHER clasa,
would you say that such a tesm should do one Joint per day, five joints per
day, or ten jolrts per day--average throughout a large number of joints, some
of which would be fourd to be smooth and so forth?

A, Any answer I give 13 an estimate. With a qualified tesm, plus
helpers who could go around ahead of time removing the lagging, smoothing
the joints if recessary--

Q. Assuming no laggirg has to be removed,

A, --ard marking the joints for inspection, the actual ultrasonic inspec-
tion team should be able to inspect a joint, I would say, within an hour.
This 1s a rough estimate.

Q. Now I believe I noted in your report, Exhibit 154, that there was one
of some 57 welded joints that did not appear to be completely satisfactory
vher you examined the radiographa?

A. The joirt itself I cannot say was unsacisfactory. The radiograph was
not suitable for interpretation.

Q. 1 see.
A. Just by the nature of the type of Joint which was involved.

Q. I believe you mentioned severe thinning?
A, Yes, sir.

Q. Is severe thinning likely to result aa a congequence of repeated
attempts to get the same weld to pass?

A. No, sir. The thinning, in general, results from a smoothing of the
weld surface prior to radiography, so that the weld ripples and weld digs-
continuities do not create an image in the radiographic picture which may
possibly obscure internal defects.

Q. I rephrase my question then, how does thinning normally occur?
A. Only by mechanical grinding.

Q. Mechanical grinding?
A. Yes.
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Q. When is mechanical grinding dore?

A. Tt is done to remove the roughness of the surface of the weld prior to
taking your radiograph end at that time, when you are trying to remove the
weld surface, naturally your grinding wheel tends to move over into yaur
adjacent base material,

Q. But is3't this then a result of repeated attempts to make a given
weld pass a given test?

A. No, sir, it may be purely the result of grinding that one weld prior
to the inspection. The weld is all completed and, in general, there is no
grinding done on this weld surface until the welding is completed,

Q. In other words, a single inspection could require sufficient grinding
process to result in excessive thinning?
A. It could result in thinning, ves, sir.

Q. If the machinist were a little careless?
A, Yes, sir.

Q. If the same machivist, however, were required to prepare for radio=
graphic inspection a given weld, not aace, but three times, would not the
change of thinning be increased thereby?

A. If a weld has been inspected and there sre defects found, these
defects, in general, are localized defects. That local area would be ground
or gouged for the repair and a regair made which would again bring the weld
back to its origimal contour over the surface. Then this would be removed
again, yes, sir, but it would be a localized--in general-=would be a localized
action not contiruous around the whole pipe surface.

Q. Yes, but localized thinning then could be generated by repeated tests?
A. It could be, yes,

Questions by a court member, RADM Daspit:

Q. 1Is grinding, to smooth off the weld prior to radiography, required
on salt water piping in the resctor compartment?
A. Yes, sir.

Q. Is it required on the salt water plping in the ballast tank?
A. Not by specification, sir.

Q. Please say that again?
A. Not by specification.

Questions by a court member, Captain Hushing:

Q. Mr. Sayre, comparing the Navy Standard flor radicgraphy on submarines,
for example piping systems, to commercial standards, do you ssy they are much
below commercial standard, average, or above, or at the top of the spectrum?

4. At the present time, sir?

Q. At the present timae.

A. At the present time, the Yards have the authority to--with regard to
porosity--the adoption of what is commercial standard, the ASTM standard for
porosity, as far as aslag is concerned, there is a slag curve which 1is slightly
more stringent than the ASTM commercial standard. The commercial standards
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are fairly wide open in certain areas with regard to sleg, Neither code,
however, permits ary cracks,

Q. Well comparirg the total requirement for Navy work, on submarines,
to normal commercial practice, would you say that Navy requirements are below,
at the samec level, or above?

A. T would say they are sbave,

Q. They are above?
A. Yes, pir.

Q. 1Is this generally the highest grade of commercial welding?
A. Presaure vessel and power pipicg, yes, sir. They both have a
standard.

Q. So that we are talking sbout the highest commercisl standards?
A. Yes, sir.

Q. How about the stacdards of radiography itself, rather than the standards
of defects allowable in the piping?

A. With regard to radiography itself, the Navy has out about the only
actual standard, specifylng radiographic quality end techniques. The
commercial standards are fairly open in this regard.

Q. Would you say ther that the Navy has better radiography then most
commercial activities?
A. Today, I would Bay &0, yes.

Q. Does the higher reqiirement for radiography tend to show more flaws
ic piping eystems than a lower standard of radiography?

A. Yes, sir. The more definitive your radlograph is, the more defects
You will reveal, A few years ago our radiography, or the radiography
supplied by the Kevy and the Ravy vendors was extremely low, I have geen
radiographs which I would say they were expsding film rather than taking
8 meanirgfal radiograph which could be adequately interpreted.

Q. But you feel now, that we in the Navy do have adequate vadiography?
A. Yes, sir.

Q. 1Is there, and has there been, considerable debate about the advisa-
bility of grinding welds Prior to radiography?
A. Yes, sir.

Q. If good radiography requires Brinding, what is the basis for not
grinding?

A. The possibility of thinning the pipe, the added costs in required
grinding of weids, This is a fairly time-consuming and expensive operation,
grinding ell the welds to remove the surface, and the question of the
ability to interpret a radiograph, and decide whether it is, in effect,
surface indications or subsurface indicacions.

Q. BHas this particular issue gone back and forth in the specifications
over the past several years?

A. In the specifications we have not required grinding of welds, It is
done by some of the yards as an internal requirement in order to obtain more
definitive interpretations, It is required by the nuclear specifications.
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Q. Has the Bureau of Ships iratituted sudit team procedures in connection
with radiography in the Shipyards?

A. TYes, sir. The shipyards have been oudited with regard to their radiocg-
raphy and thefr interprecation. We have had representetives of supervisors and
the shipyards in the Buresu on two or three different occcasions for meetings,
to review the work which was dome,

CROSS ENAMINATION
Questions by counsel for RADM Palmer, a party:

Q. Mr. Sayre, would You explain, briefly, the purpose of, or reasons
behind, the required seven-day waiting period with regard to welds?

A, T would like to say that on this particular subject, it 48 in the
area of the HY-80 hull structural weldirg, of which I am not intimately
acquainted. I would prefer to defer this to either Mr. Griffin who is my
supervisor in the section, and who is fully familiar with HY-80 welding,

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. Mr. Sayre, you have testified to at least onc difference in the
standard specffications for condestructive testing emd pipe welding between
systems in the reactor compartment and elsevhere on the ship. As a welding
engineer, sre you satisfied that the nordestructive standards and specifica~
tions for pipe welding applicable to THRESHER, other than in her resctor
tompartment, were perfectly adequate to insure relfable welded pipe joints.

A. Yes, sir.

Q. On what do you base that?

A. Knowledge of the specifications, knowledge of what is commercial
practice, ard what has been dare in our piping systems both on surface ships
and more recently in submarines within the past few years.

Q. Beearing in mind those specifications, has it been Yyour experience that
in practice, they ere regarded by the workmen who weld the joints in sub-
marines as being unnecessarily stringent?

A. Referring to the workmen themselves?

Q. Yes,.

A. Again this is based on what discussion I have had with workmen in
the yards. There is always a tendency of a worlman, when he ig required to
meet stringent standards, to look st a small defect and question whether

Q. But our Practices, including our nondestructive test préctices, are
adequate or not adequate to insure that we get reliable welds of pipe joints
in submarines?

A. It ie my technical consideracion that they are adequate.
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RE-EXAMINATION BY THE COURT

Questions by the court president:

Q. Mr. Sayre, if we had one thousand Joints in two and a half inch piping,
five hundred of them were brazed and ultrasonically tested to present Bureau
Standards; the other five hundred sre welded in accordence with present
Bureau of Ships standards, would there be--in your opinion--any difference in
the reliability between the 500 brazed and the 500 welded? .

A, We are talking about jofnts in sizes below say four inches?

Q. VYes.
A. I feel that the brazed would be equally adequate or comparable to
the welded joints, yes, sir.

Neither the court, counsel for the court, nor counsel for RADM Palmer, a
party, desired to further examine this witness.

The president of the court informed the witness that he was now privileged
to make sny further statement covering anything related to the subject matter
of the inquiry that he thought should be a matter of record in connection
therewith, which had not been fully brought out by the previous questioning,

The witness made the following statement:

WITNESS: There is only one thing that I would 1ike to bring up and this 1s &
matter of, T reviewed the hull closure radlographs. At that time, reading of
radiographs, of course we reslize that there are differences of interpretation.
Our piping project committee has indicated that there is a difference between
readers. I read these radiographs to the best of my ability and the indica-
tions, which I viewed and which are listed in the report, are thexe for infor-
mation purposes. :

The witness was duly warned concerning his testimony and withdrew Erom
the courtroom.

The court then recessed at 1320 hours, Monday, 6 May 1963.
The court opened at 1447 hours, Monday, 6 May 1963.

All peraons connected with the inquiry who were present when the court
Ttecessed were agsin present.

No person not otherwlise connected with the inquiry was present.
Lieutenant Commander Keatinge Keays, U. S. Navy, was called as & witness for
the court, was informed of the subject matter of the inquiry, was advised of
kis rights under Article 31 of the Uniform Code of Military Justice, was
sworn and examined as follows:

COUNSEL POR THE COURT: This is a closed session of the court and claseified
information may be given here. At the concluaion of your testimony, I shall
ask you what classification you would accord to your teatimony taken as a
whole,
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DIRECT EXAMINATION
Questions by counsel for the court:

Q. State your name, grade, organization and present duty station.
A. My name is Keatinge Keays, Lieutenant Commander, U, 5, Navy. I am
attached to the Bureau of Ships, Code 525.

Q. How do you spell your name please?
A. K-E-A-T-I-N-G-E K-E-A-Y-S,

Q. Briefly describe the nature of your duties at the Bureau of Ships?

A. My title is Technical Assistant for Hull,Machinery and Electrical. I
have as one of my major responsibilities, HY-80 Project Engineer. I also work
vith, in a coordinating fashion, the major technical problems in either hull,
machinery, or electrical field.

0. Whar 18 vour naval and nrafeasinnal harkernnnd and sxnavianca?

A. 1 graduated from the Naval Academy, received a naval engineer's
degree from Massachusetts Institute of Technology; I am a registered profes~
slonal engincer in the state of Californie. I have had asbout seven years
experience in submarines and submarine hull structures.

Q. How long have you had your present billet in the Bureau of Ships?
A. Almost two years.

Q. Will you very briefly outiine your knowledge of the research effort
egnd tests which went into the Bureau inquiry in the use of HY-80 steel in
submarine hull structures?

A. Prior to 19560, quite a little effort was expended by the Bureau
checking the physical properties of HY-B0 and trying to define the limits of
the knowledge at that time. Most of the information I have is subsequent to
the 1960 date. The efforts of the 1960 date are summed up in a publication
"HY=-B0 in Submarine Construction.” At that time an HY=80 project officer was
established in the Bureau of Ships. It is the billet I now hold, I relieved
8 Lieutecant Commander Hoffmaen.

Since the February, 1960 date, I cited, the Buresu has had an extensive
fatigue model prezram. In this particuler program they tested one modcl at
elght-tenths scele here at Portsmouth. Another is now testing. A third and
tourtn mogel are pianned. The model which has been tested has the critical
hull detsils for the 585 and 598 class incorporated in it, The model which
is under test now hes modifications to these details in an attempe to
improve the fatigue characteristics of those detsils we don't consider to be
satisfactory completely from a fatigue standpoint.

We plan to test abfi} vhich will include 593 clsss details, 608 class;
616 class details. We have also tested one-third scale models of the 595,

598 class details. They are almost exact duplicates of the eilght-tenths

scale model. This program was not only to--the ome-third scale model program--
was not only to get more informstion on fatigue life of these details but slso
to get some correlation between the large scale results add smaller scale
results so that eventually we hope we cen from small specimens, be able to
accurately predict fatigue life.
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In addition to this, the Bureau has headed a FF model series. It is an
hourglass series that has two cone c¥linder details. It looks like a dumbbell
in shape. These are approximately one-tenth to two-tenths scale. The cbject

of this particulsr series was to try to correlate thickness of plate 85 to

what scale effect this has on fatigue 1ife, since we know on low cycle Fatigue-«
which 15 all T am addressing myself here today--scale hag a decided effect

upon the number of cycles, a certein detail will see. Now this, in general,

heg been the model test program. We have done a number of laboratory speci-
men tests. In addition, the HY-80 program has had another area of concern,

and another area of interest in surveylng existing ships.

Q. Would you deseribe the hull surveillance program of the Bureau of
Ships for submarine hulls constructed of HY-80 steel?

A. Yes, sir. This is one portion of the HY-80 program, The survelllance
progrem is outlined in Bureau of Ships Instruction 9116.48. This consists
of=~or the Lnatruction calls out for each clags--these details which the
Bureau considers to be very important or critical from a fatigue standpoint.
These are evaluated as to which are the more eritical apnd which will probably
have the longer fatigue lives, and not only is the area of inspection called
out, but the period between inspections is indicated in the instruction. And
this is to be almost all the inspections require drydocking. The only inspec-
tion method which we have today is magnetic particie inspection and this is
the surveillance program as it exists today.

Q. Did that program, as you have described it, apply to THRESHER?
A. Yes, air. .

Q. Do you have Lnformation as to the results of the hull survelllance
of THRESHER?
A. Yes, sir.

Q. On how many separate occasions was THRESHER surveyed?

A. She had three hull surveillances, The Eirst surveillance wes in June
of 1960, The second surveillance was completed prior to 13 September 1962.
In fact, as I remember, it was conducted during the pre-shock test availability
et Electric Boat Division in May of 1962. And the final one was done during
THRESHER's post shakedown availability at Portsmouth before March of 1963.

Q. Will you identify the reports of each of those surveillance inspections?

A. The firet is as an enclosure to Portsmouth Naval Shipyard Letter 252A
58N593 Class/9110. T am sorry thie copy does not have a date. The form,
however--no the form doesn't give a date either.

Q. What was the date of the actual inspection?
A. 6-1-61.

. Q: Refer to that inspection, as long as you have it there.
Please report the highiight results of that inspection?

A. There was minor cracking found, The maximum cracking, on any one detail
wvas spproximately one per cent incident in cracking, and we define "{ncident
of cracking" as 2 parameter to tell how much cracking you have, and the way
we arrive at this number is to divide the linear length of cracking by the
number of feet which you inspect, so one per cent would ba about one foot of
crack, and in one hundred feet of welding inspected, there was nothing to
distinguish it particularly. The incidenceof cracking was low.
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Q. The incidencawas low, taken as an average of linear feet. Were
there any serlous cracks found at that time, however?
A. No, sir, there were not.

Q. Will you now identify the second surveillance of May 1963, and réport
the chief results?

A. This was forwarded as an enclosure to a Supervisor of Shipbuilding,
Groton, Connecticut, letter, Serial 253-948H, dated 13 September 1962.

Q. The tests were conducted in May of 1962, is that correct?
A. The dates on the form show it was April 17, approximately; they
vary.

Q. I see. What were the results of those tests?

A. Again, there was practically no cracking. Let me £lip through
briefly, here. Sea chest area, they report approximately six inches of
cracking in forty-six snd a half feet inspected. The rest of these are
ghowing no cracking. Cracks--this is the torpedo impulse tank--approximately
six inches in 276 feet inspected. These ere typical of that inspectiom.

Q. Again, the results of the surveillance were reassuring?
A. Yes, sir.

Q. Identify the last surveillarce, and briefly give the high points?

A. This was forwarded to the Bureau on a Portsmouth Naval Shipyard
letter 252A SSN593/1910, dated 7 January 1963. In this report, mest of
the cracking, where it was indicated, ran about six-tentnhs ot one per cent
or four tenths of oune per cent with the exception of two areas. Ome of
them were the penctrations in the after elliptical bulkhesd, and this ran
appromimately 14 per cernt. Anb{i) tank indicated crack-
ing spproximately 13 per cext incident of cracking.

Q. Can you give us in some grester particularity the details about
the cracking?

A. The B{1} tenk, according to the best informa-
tion which I have, which is not included iz these reports--this only
indicates the location of the cracke-but the b{i] tank

did have reported some slag inclusion and lack of fusion which would be

a defect within the weld which would probably not be picked up during build-
ing, but as the structure flexed, would develop cracks. On the after
elliptical bulkhead I have no particular information. It's in the area
around the shaft tube penetrations, steering rems, and we know that this

is a reasonably restrained ares, and it is a detell that we intend to
correct by SHIPALT when we have proven a means of improving the restraint,
lowering our strain area.

Q. Did surveillance indicate any cracking problem in the PUFFS
hydrophone well?

A. Surveillance did not. After the ship completed the shock tests,
and I returned to the Bureau of Ships, we received a message that they had
detected a leak in the area of the PUFFS hydrophone well. The ship was
restricted as to her operating depth untfl she returned to Portsmouth.
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I don't recall the actual figure of the restricticn, but it wes imposed. When
she got to Portsmouth, they tried to find a crack but could not., The PUFFS
hydrophone well was cut out of the ship. I came te Portsmouth fram the
Bureau to view this. It was on the dock when we got here gnd we were unsble
to find, with prods or with magnetic yoke and magnetic particle inspection,
any crack in the weld. The PUFFS hydrophone well was removed to the shop.
We got magnetic prods and were able to pick up a very small crack,
appraximately one-quarter inch in length, in the area in which the ship had
reported the leak. It was subsequently sectioned. I have pictures of the
weld, We could not see sny cracking as such in the weld but there was a
large amount of slag entrappment and apparently a full patch was formed

from sea, and we hypothesized that the shock worked some of the slag loose
and allowed water to weep in.

Q. Then that was not a fatigue problem at all?
A. No, sir.

Q. Was a new plate welded back?
A. Yes, sir, the PUPFS hydrophone well was not replaced in the ship.
Instead a patch of the same configuration was repliced in the hull.

Q. O©n the basis of your experience, is fatigue a problem in operating
THRESHER Mlass submarines?

A. We have too little experience to really state that fatigue is or
is not & problem because, according te our model testa, we have not enough
cycles, enough operating experlence to get into the area of what we consider
to be low cycle fatigue life. We anticipate, however, from model tests, that
the flat placte structure until it is altered. will have & relatively low &
fatigue 11fe. Our model rests rel) us Armethine of the order of 7.000
cycles. We expect that until we get imto the Toroid conical sections, that
in the cone cylinder intersections we will probably have soue fatigue crack-
ing. This will be probably three or four times the number of cycles that
will appear on the flat plate.
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Q. Is there any relationship between dives and fatigue cycles?

A. Yes, sir. We have done quite a bit of work in this area, I cannot give
the court a firm answer to what an equivalent cycle is. We estimate, based on
the records of operating SSN's and Lrying to correlace cracking data with model
date. that on operating SSN for imstance, on current operating schedules and so
on. is encounterinz something in the order of five hundred egquivalent cycles a
year.

For the present, we have two different definitions of an "equivalent cycle"
and these correlate pretty well, but we can't tell you which is right. One of
them is any excursion below Four hundred feet for a ‘2N1)  poar, and Bi1}

boat, we count one equivalent cycle and any depth change below
in this range. The other one has been a computer study in which they try to
assess, for each stregs level, a fatigue life. For Instance, if you go to one
stress level that would give you a seven thousand eycle lLite; you have used up
one seven-thousandth of a life., Tf the next time, you go to one which will give
you a five thousand cycles you have used up one five-thousandth of a life. These
two correlate not badly. They are in the same ballpark,

Q. Focusing your attention, specifically, on THRESHER now, at the end of her
period of post shakedown availability, can you estimate THRESHER's fatigue life
and the number of cycles she had already expended?

A. We have made an estimate on this, yes, sir. We had a magnetic tape aboard
her to record depth. And we [ound that she had, between the period of May, 1962,
and August 1362, gone to test depth six times, We went to the smooth deck log
and counted the number of depth excursions entered in the log below four hundred
feer from the time she was commissfoned, until May 1962, and we got a number on
the order of a hundred and five or a hundred and six times below four hundred
feet. We checked the number or caimes they had entered 1n tne 10g “rig tor deep
depth" and found that this was on the order of half the number of times we found
the below four hundred foot entry in the log, or around 50 times. Based on using
this data then,.and extrapolating it from the number of times we tound them
changing the depth below these depths, we estimate it should have been somewhere
between 250 to 300 cycles, and we feel that this is very conservative number.

She probably had less than this, but at the outside we do not believe she could
have expericenced more than that,

Q. And again, THRESHER's estimated cyclee for her entire fatigue life ==
A, Would be lecas than the two numbers 250 to 3UU.

Q. that did your figure of seven thousand cycles represent?

A, This 7000 cycles is approximately the fatigue life of stiffened flat
plating designed by Bureau criterion used prior to 1961, and I used it once -- I
had a hypothetical example on the one scven-thousandths for instance.

0. T havan'r eot it clear in mv mind then. Commander. THRESHFR used up
between 250 and 300 cycles of her fatigue life based on conservative eacimate.
How much was spent ocut of what sfzed bank account? How much was left?

A. Fatigue life is an engineering technologicel term for the failure of a
specimen in a laboratory on a model. The Bureau, I'm sure, does not intend that
we allow any submarine to run around with known cracks in it, and therefore, you
can't use fatigue life on a submarine the same way you would use it for a model.
Therefore, fatigue life, as we use it, is a measure of ‘how long you can go between
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wajor hull repeirs. We find that fatigue cracks apparently appear anywhere from
one-third to say two-thirds of the fatigue life of the specimen, and therefore,
perhaps for flat plate structure, ve would begin to pick up fatigue cracking,
really due to a fatigue-low cycle fatigue-in approximately ten times the number
of cycles I quoted to you.

Q. Ten times the number?
A. Buct this would be fatigue cracking in what we estimate to be the weakest
fatigue detail in THRESHER, to the best of our knowledge.

Q. How extensive was the hull surveillance glven THRESHER during her post
shakedown availability here?

A. I can tell you how many, in fact it is probably easier -~ I have a sketch
of the number of areas inspected and it shows where they were, Would you like
to pass that around the court. I think ic will be a clearer answer. {Hands paper
to counsel)

The cited paper was then offered in evidence by counsel for the court. There
being no objection by the court er counsel for RADM Palmer, a party, the document
was received in evidence and marked as Exhibit 155. Counsel for RADM Palmer
waived the reading of the exhibit at this point,

Q. Referring to Exhibit 155, would you characterize a surveillance in-
spection of that extent as minor, moderate or an extensive hull surveillance?
A. That's an extensive hull surveillance.

Q. Wwhen cracks are found are & result of a surveillance like that and are
rewelded, -- welded or rewelded -- what effoct does that have on the fatigue life
of the affected parc?

A. All of our fatigue tests, to date, indicate that a crack, once ground out
and repaired, the repair restores the detail to its original fatigue character-
igcics. 1In other words, 1t it raiiec ac 7000 cycles, once repaired, it will not
fail for seven thousand more cycles.

Q. As a result of the repairs made on THRESHER after the hull surveillance
inspection at her post shakedown availability, covld she then look forward to
another 250 or 300 cycles before another surveillance would be required?

A, In my opinion, yes.
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{b) (6) was relieved as reporter by (b} (&} at this
point,

Q. You told us about the Information that you had compiled on the subject
of fatigue life in HY-80 hull structuves; to your knowledge, has such infor-
mation been promulgated beyond the Bureau of Ships?

A. Would you restate the question?

Q. Has information cencerning the life of HY-80 submarine hulls been
promulgated outside of the Bureeu of Ships?

A. Yes, sir; not widely, but it has been promulgated outside of the
Bureau.

Q. Can you explain the status of your present efforts to collect the
data and disseminate it?

A. Yes. Prior to the THRESHER loss, by approximately two or three months,
we started a presentation to CND as a status report. Unfortunately, this was
finished just before THRESHER loss, but was not presented until about twe
weeks thereafter. We have, in addition, promulgated advisory panel meetings
in which the data, as it comes to light, is disseminated to most interested
activities, and let me refer here, to refresh my memory as to who we promul-
gated this to. (The witness referred to some papers.} We need a great deal
of improvement in the manner of getting this information out i{nto the field.
The last conference report was sent to all the persons who attended the
advisory panel meeting, plus the other Bureau codes. It would have included
Portsmouth, but it did not include, for instance, other shipyards.

Q. Based on your experience and knowledge in this ares, would you describe
the relationship of various types of hull penetrations to fatigue failure?

A. 1In general, the small hull penetrations have not seemed to dastroy or
adversely affect the fatigue life of the hull structure. However, the larger
penetrations, such as sea chests, the shaft tube penetrations, for instance,
on the SKIPJACK, and the steering and diving aft penetrations on the massive
bulkheads; these are massive pieces, and the welding of these into the bulk-
head at the time these ships were built, we did not have the ability and did
not have anyone who could qualify to cast HY-8(, so these were welded. They
are extremely highly restrained. It was very difficult to weld it in without
experiencing cracking during cthe welding., Once you have attained a crack-free
weld, we find that every time we survey them, they have cracks again. They do
adversely affect fatigue life, I'm sure. They are quite a difficult structure.

The only alternative we have here, and we do now have the technology to do
it, is to put in castings, for instance, things that will allow us to soften
the weld without cracking.

Q. Taking into account the good things end bad things which accompany
the use of HY-B0 steel in the construction of pressure hulls, in your judgment,
would it be more desirable to build a THRESHER class submarine out of HIS
steel?

A. Just based on the technology of welding the submarine, also the metal
characteristics of the submarine, 1 would say no, sir. It would be very
disadvantagecus to try tomake it ‘vut of ATH, for several reasons. First, in
going back Into the history with the puople I work with in the Bureau, I find
that HTS in its early days was not without many, many welding problems. My
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experience on the waterfroat in San Francisco replacing HIS plating in
submarines has proven to me that, even here in relatively thin slabs, we still
had cracking problems in trying to weld them into place. On just the cen-
struction alone, if we tried to build a THRESHER out of HTS, we would be
forced to go into plate thicknesses exceeding the plate thicknesses we now use
in HY-80, and I am told by the Materials Code in the Bureau of Ships that they
could not provide us with any process to weld this without more cracking than
we are now encountering in HY-80. From a fatigue standpoint, fatigue is
primarily a design problem. We can design crankshafts, we can design pressure
hulls; if we design, keeping fatigue in mind, we can design a low enough stress
level and with details which will have low enough concentrations, to permit us
to have any desired fatigue life we may set. On toughness, wa know that on a
gtructure as large and as complex as a submarine, we are golng to have soma
cracks. if we make it out of steel and we weld it. HIS has a tendency to
fracture very brittly when we get into temperatures that we might have in the
Arertic Nesan  far inerancea. HY-80 is an extremely ctough material and it will
not propagate cracks. Under explosive loading, HTS will shatter; KY-80 will
merely bulge and deform. So, in these three areas, 1 think HY-80 is still our
best bet if we are talking submarines of the THRESHER's characteristics.

Q. Can you cite the specific instruction on the construction and welding
procedures for HY-80 steel?
A. PFor the construction and welding of HY-80, it is NAVSHIPS 250-637-3.

Q. 1 show you Exhibit 154 before this court, entitled, "Review of Welding
and Inspection on SS(N)593 during post shakedown availability,” signed by
Mr. Harrison Sayre of the Bureau of Ships. Arc you familiar with this?

A, Yes, 1've seen it,

Q. 1 refer to page 3 of the report and to the subparagraph under para-
graph 5, relating to walver records, indicating that the use of a forty-eight
hour minimum waiting period was approved at the Portsmouth Naval Shipyard for
specified jobs., Were you aware of the fact that such waivers bad been issued
prior to the submission of this report?

A, No, sir.

Q. What instructions were existent with regard to the granting of waivers
in such a case?

A. Contractuslly, today these waivers can be granted locally. At a
meeting held in the Bureau of Ships on the 19th and 20th of February, and
later sent to the field, all shipyards and shipbuilders, by letter, it was
stated that all waivers should be granted by the Bureau, and they should be
referred to the Bureau on a seven-day wait period. Contractually, if this
was a private yard, for instance, if it 15 still not in the contract, I do not
know what legal complications would be in a Naval Shipyard.

Q. The requirement, however, came out on the l7th of February 19637
A. 19th and 20th of February, 1963.

Q. Prior to that, was there any clear-cut tequirement that waivers would
be granted only by the Bureau and not by a Shipyard?
A. No. 1t was very clear that chese could be granted locally.

Q. Until February of '63?
A. Yes, sir.
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Q. Have you been able tc determine if these waivers were granted by the
Shipyard prior to receipt of the imstructioun?

A. No, sir, I have not investigated as to whether they were, or were not
granted before.

Q. 1I refer now to the last subparagraph appearing on the same page of
Exhibit 154; "The radiographs of all closure welds were reviewed. However,
the following defect indications were noted, which are considerad in excess
of acceptance standards," Have you reviewed those defect indications?

A. No, sir; I've read them but I've not reviewed them in detail.

Q. Are you prepared to give us any information on them, in addition to
vhat Mr. Sayre could give?

A. No, sir. Mr, Sayre actually viewed the radiographs and is also a
qualified radicgrapher; I am not s qualified radiographer.

Q. Are you able to give us any addirional informatfon with regard to the
circularity checks which you made?

A. According to Mr. Sayre's report, partial circularities were made,
The sketches I saw which acenmpanied that report indicated that the deviations
in some cases were up to a quarter to five-sixteenths of an inch, THRESHER
was, at this time, still under the building specifications, and patch removal,
1 gather, and I'm somewhat inexperienced in this, so 1 can't say with
absolute certainty, but I gather that patch removals during building periods,
after they are put in they are usually given a full circularity; so the
problem has not really arisen befores, of making the repair requirements
applicable to the building portion of che ship. What 1'm trying to say here
is we have a document, BUSHIPS Instruction 09110.3C, which requires all
repair yards, when they remove a patch, to do one of two things. First, they
may take & partial circularity before they remove the patch, and this is a
template in which you take measurements on the hull., Remove the patch. When
they weld it back in place, they put the same template in the same place and
take another set of readings. Now, if these measurements do not deviate by
more than one-eighth of an inch, they assume that this duplicates the original
geometry of the ship, and no further circularity check is made. If it
deviates by more than one-eighth ot an inch, then the document requires that
they hold that area suspect and they must take a full circularity check to
meke sure that they stay within the assumptions that went into the design of
that section.

Q. That is for a repair job?
A, Yes.

Q. Now, was THRESHER's status during the post shakedown availability that
of a ship undergoing repairs?
A. She was still under the builder's specifications, as 1 understand ic.

Q. Under builder's specifications, can you f£ind any requiremant
that if you cut a hole and replace a patch or place a patch in it, you have to
take & full circularity test?

A, No, I cannot find that requirement written anywhere for & ship in
THRESHER's status.

Q. Based on your knowledge of circularity requirements, would you say
that the information contained in Exhibit 154, with regard to the deviations
from ecircularity, would have serious implications, or not?
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A, It could have serious implicacions, 1 do not know whether or not any
furcher checks were made after those partial circularities., The deviations
in che parcial clrcularities I saw in Mr. Harrison Sayre's report indicates
up to & quarter of an inch deviatfon which would require, under a repair
situation, cthat they go back and check circularity. 71 do not believe that
this would be sarious at test depths, for instance. In fact, of all the
cirvcularities which I have seen, which are possibly one hundred, or that
order, where they deviated from the original geometry by more than one-eiehth
of an inch. I have only seen one case in which the Eull circularity showed
they moved beyond the permissible limits of eccentricity, and this was on a
very thin skinned ship; it was one of our shallow boats in World War II.

G. The probabilities with regards toc THRESHER were what?
A. 1 would say that the probabilities had no effect; and if checks were
made, 1 feel confident that the geometry was still all right.

G. Now, turning your attention to the shock tests performed on THRESHER
in June of 1962; what was your connection with them?

A. I was the Bureau of Bhips representative at the shock tests until 1
was relieved at approximately the halfway point by Commander Woolston, and 1
stayed on and assisted him during the latter shocks.

Q. I would like to trace, through your testimony, the formation of the
ultimate decision with respect to the ultrasonic testing of silver-brazed
jolots in THRESHER. First, with reference to the authorization to do work on
the silver-brazed inspections before the shock test at the Electric Boat
Division. Can you tell us the background of that authorization?

A. Yes, sir, During the SKIPJACK shock test, we had several reaseonably
serious silver-brazed fallures. One of them was in the hydraulic main. The
one that was the most serious, to my way of thinking, was the one which
otcurred on the final rhnek. 7Tt war tha failure of twun ane-half {neh linen
in the immediate vicinity of each other, and connected to the hydraulic
accumulators. One of the half-inch lines was from the discharge side of the
accumulator, and another half-inch line was on the air side adjacent to the
accumulator. and the two formed an atomizer. which Filled the entire engine
room with an atomized hydraulic oil spray. As the result ot this, we decided
that it was very prudent that we do as much as we could to check out s{l-
brazed on THRESHER prior to her shock tests, particularly in the area of the
hydraulic accumulators, the hydraulic lines.

Q. When you say, "we," to whom are you referring?
A. This would be Code 525, Bureau of Ships. I can't designate any
particular party.

Q. Was this decision to inspect silver-brazed joints in THRESHER based
sclely on the results of the report of failures in SKIPJACK, or was it based
in part on the lessons learned from the BARBEL investigation?

A. This was triggered, primarily, Erom the SKIPJACK experience. BARBEL
--here I can only give hearsay evidence, in that I get this from the boy I
relieved. He was the gentleman who gave me the information, who left me with
this impression, that after the BARBEL incident, THRESHER waz still in the
building stage, although in the late part of it. Not only was a great deal
done on BARBEL to try to prove the integrity of her systems but, likewise, a
number of actions were taken on THRESHER, including the welding of all sait
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water piping between the hull and backup valves, Mr, Sayre's report indi-
cates that this information apparently was in error for all systems; but this
was the information I had and was confirmed by my contacts at Portsmouth, so
that it was the opinion in the Bureau that the THRESHER was probably the best
submarine that we had so far as sil-braze piping was concerned.

Q. As a result of the sil-braze inspections performed at the Electric
Boat Division prior to the pre-shock test, did you receive any repart of what
they had: found?

A. 1 beg your pardon, is this at the Electric Boat Bivision?

Q. Yes.

A. During the pre-shock test availability, or just before it concluded,
we were forwarded the report very expeditiously. We had it in our hands
actually befoce the availability was complete. It indicated that they had
testad approximately I15 joints, all of them in the 2-1/2 to approximately
one-inch sizes. They had only found three which were below the bond require-
ments of that day, vhich was 40 per cent bond. In fact, only one of them was
below the total bond requirement. The other two had almost one hundred per
cent bond on one land--if you're familiar with an insert type fitting--and no
sond on the other land which would indicate probably that there was no insert
ring; so we had them cut out all three joints and replace them.

Q. There was nothing in the report, then, that you received as a result
of the pre-shock test inspection of silver-brazed joints to cause you any
undue alarm?

A, No, sir.

Q. Did you receive a report after the shock test?

A, I was on THRESHER during shock test, and during shock test observed a
number of joints fail. 1t was at this point that I, at least, formed the
opinien that silver-braze was probably THRESHER's weakest link. All of the
failures were in small diameter piping. 1 remember offhand, without checking
my notes from the trials, only one salt water involvement. This was the drain
to the PUFFS hydrophone weld, the same weld that later exhibited the defective
weld in the hull. All the others were to sometimes minor things, like con-
stant vent system vents; sometimes to major things like hydraulic piping. But,
still, we had no reason to suspect the large diameter sea water piping in
THRESHER. OQur concern was mainly still in the area of hydraulic piping and
your emaller piping.

Q. At about this time, the end of May, the beginning of June 1962, was
there correspondence between the Chief of the Bureau of Ships and the Commander
of the Portsmouth Naval Shipyard, concerning the inspection of silver-braze
Joints in THRESHER?

A. Yes, sir, we received a letter from Portsmouth Naval Shipyard, and this
letter indicated that since they had already taken a number of actions to the
THRESHER as a result of the BARBEL incident, they thought that there would be
no more inspections required on the instructions in the BEEERS letter.

Q. I show you this letter. Can you identify it? 1Is that the one to
which you refer?

A. Yes, sir, This is Commander Portsmouth Naval Shipyard serial 0114-62
of May 9, 1962.

Unclassified

1096



Unclassified

Q. The subject is,"Pipe joint inspection of U.S.S5. THRESHER," signed by
§. R. Harris, Jr., by direction.
A, Yes, sir,

The cited leccer from the Commander, Portemouth Naval Shipyard to the
Chief of the Bureau of Ships was offered in evidence and, there being no
objection, it was received as Exhibit 156, Counsel for RADM Palmer, a
party, waived the reading of the exhibit at this time.

Q. 1In your position in the Bureau of Ships at that time, did you draft a
reply to Exhibit 1567
A. Yes, sir, I did.

Q. I show you a letter from the Chief, Bureau of Ships, dated 29 May
1962, addressed to the Commander, Portsmouth Naval.Shipyard, serial 525-1325,
subject, "Piping joint inspection, U.5.8. THRESHER," signed by J. Woolston,
by direction. 1Is this the letter which you composed?

A, Yes, sir.

The cited letter from the Chief, Bureau of Ships to the Commander,
Portsmouth Naval Shipyard, was offered in evidence and, there being no ob-
Jection, it was received as Exhibit 157. Counsel for RADM Palmer, a party,
waived the reading of the exhibit at this time.

Q. Exhibit 157 has three references; the first, a Portsmouth Naval Ship-
yard letter already introduced as Exhibit 156; and the second, a BUSHIPS
letter of 13 February 1962; the last being a BUSHIPS directive. With refer-
ence to the BUSHIPS letter of 13 February 1962, I ask whether you are
familiar with 1it?

A. Yes, sir, I am.

Q. I show you BUSMIPS letter of 13 February 1962 to Distribution List,
dated 13 February 1962, 648X-160 and signed R. L, Mohan, Assistant Chief of
Bureau for Design, Shipbuilding, and Fleet Maintenance, Acting. Do you
recognize that as the reference?

A, Yes, sir,

The cited letter from the Chief, Bureau of Ships to Distribucion List,
dated 13 February 1962, was offered in evidence, and there being ne ebjection,
it was received as Exhibic 158. Counsel for RADM Palmer, a party, vaived the
reading of the exhibit at cthis time.

Q. Referring to (157), the letter which you have already testified that
you drafted, and to paragraph J thereof, 1 read the following excerpt, a
sentence in paragraph 3: "The ultrasonic testing and X-rey listed im
enclosure (1) of reference (b),” and I interpolate that reference (b) is
Exhibit 158, "does not apply to THRESHER, since applicable piping joints be-
tween hull and back-up valves are of welded construction." At the time that
was written, did you know that some of the back-up valves, some of the joints
between the hull and back-up valves in THRESHER were not of welded construc-
tion?

A. No, sir, I did not.
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Q. Would you refer to Exhibit 157; read it in relation to the paragraph
in (158) to which you referred and explain the meaning of the sentence:
"The ultrasonic testing and X-raying listed in enclosure (1) of reference (b)
does not apply to THRESHER since applicable piping Joints between hull and
back-up valves are of welded construction."

A. Paragraph 3 of enclosure (1) says, ""Checked by non-destructive tests
all silver-brazed joints between and including hull valves and back-up
valves which can be done without mejor removals of machinery, piping,
foundations or hull structure to same criteria as above" and it gives the
criteria above. When I wrote this, since my understanding of THRESHER's
construction indicated that all piping between the hull and the back-up
valves was welded, I meant chat obviously paragraph l{c)} of enclosure (1) did
not apply.

Q. However, you said that Exhibit 157 said that paragraph 1 did not apply.
In paragraph 1, 1 read subparagraph (b), "Examine by non-destructive test
methods, elther radiography or ultrasonic any joint which fails on visual” and
it then lists the criteria. Was it your intention to include that procedure
in the proscription mentioned in (157)7

A, No; it was not my intent.

Q. 1Is it fair to say that it could be sc interpreted in a quick reading?
A, It is.

Thereafter, on 28 August, the Chief of the Bureau of Ships, by
Exhibit 115, directed that certain inspections of silver-brazed joints in
THRESHER be conducted on & “Not to delay vessel" basis. Are you familiarx
with Exhibit 115, the background in the Bureau which led to its preparation?
A, Yes, sirt.

Q. Did you prepare it?
A. Yes, sir,

Q. Would you explain, first, the nature of the limltations on testing
imposed by Exhibic 115, and what the reasoning was which went into imposzing
those limitations?

A. The shock test experience on THRESHER indicated pretty clearly to those
of us in 525 involved that we did have problems with silver-brazed piping. We
knew from the nature of the problem, as we had experienced it over the past
two or three years, that many ships were involved. We were now fFaced with the
problem of what action can we take to correct this situation, We had had some
failures that were reasonably serious; certainly, BARBEL was one, We had
taken action to take the large piping, but now we were Faced with all the
lictle piping, or so it seemed, so that was an attempt at a pllor run to try
to set up 8 hull surveillance instruction, so that we could go at the critical
piping, Joint by joint, over a period of years, realizing that to go at it, or
at least it was our technical opinion, that if we stopped everything right now
and went at it joint by joint on an every-shift basis today, it would be many
years before we completed the shift, not operating even, thar we had better
knock this stem; identify each joint and, as the ships became available, go
through certifying them, the most critical first, from the highest to the
lowest priority. This was what was intended by this letter, to show up the
pilot run test.
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Q. The letter, then, was based on no concern that the vical systems in
THRESHER, which contained silver-brazed joints, were in dangerous condition?

A. No, sir; we didn't; we didn't have any reason to believe that she was
dangerous, but the shock tests made us beiieve that perhaps--probably we had
uncovered these joints that were most prone to failure, and that the others
were probably better than the ones that failed,

Q. That accounted for the designation of priority for ultrasonic tests,
and the fact that they were ordered to be performed on a "Not to delay
vegsel" basis?

A. let me refresh my memory as to the prioricty (the witness consulted
his papers). I think that's a falr statement, yes, &ir.

Q. The letter directs, with reference to the inspection team, that there
shall be one inspection team, at least one--"Employ a minimm of at least
one ultrasonic test team throughout the entire assigned PSA to examine, inso-
far as possible, the maximum number of sil-braze joints." Now, referring to
yout, Intentiods as drafter of the letter at the time of the drafting;
would you estimate the number of jolnts which {t was contemplated would be
inspected by at least one ultrasonic testing team working through the period
of the post shakedown availability?

A. This was one of the things that we were trying to ascertain. Ultra-
sonics 18 a new tool in this application. We had indications that some of the
activiries were gecting on the order, for one ultrasonic test team, from four
to eight joints per day, We had no idea for sure what an ultrasonic test
team could develop insofar as the number of joints they cculd cover. This is
one of the things we were trying to ascertain by this instruction.

Q. Could you state whether the indications of from four to eight joints
per day per team included the unlagging and testing of unlagged pipe joints?

A. This is only testing of joints; the same people would not be involved
in removing the lagging that would be involved in doing the testing.

Q. The response to the letter designated Exhibir 115 was the Portsmouth
Naval Shipyard letter of 5 Octcber 1962, which is before this court as
Exhibit 114, Will you examine it and refresh your recollection of it?

A. Yes, sir.

Q. That letter stated what the Portsmouth Naval Shipyard proposed to do
in implementation of Exhibit 115; did it not?
A. Yes, sir.

Q. Was that considered satisfactory by the cognizant personnel of the
Bureau of Ships?

A. It was not considered unsatisfactory by me; I can't speak for the
other persounnel.

Q. Were furcther directives issuved to the Commander, Portsmouth Naval
Shipyard after receipt of that?

A. None, to my knowledge.

PRESIDENT: Llet ua see that.
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Exhibit 114 was handed to the court for examination. After perusing it,
the court returned it to counsel for the court.

WITNESS: To answer exactly as to whether or not there were other directives,
I was on TAD from the Bureau for the last two months of last year; Commander
Woclston would be the one to tell you whether or not there were eny direc-
tives subsequent to that.

Q. Do you know whather any further reports from Portsmouth Naval Shipyard
on any results obtained from such ultrasonic testing in THRESHER were received
prior te April, 19637

A. 1 paw none, To the best of my knowledge, none were received in the
Bureau.

Q. Would this be in an area of your cognizance, soc that in the normal
course of business you would have seen them, had they arrived?
A. Yes, sir.

Q. On or about the lst of April 1963, did you take any action to regquest
such reports?
A. Yes, sir., I wrote a letter to Portsmouth, requesting such a report.

Q. I show you Chief, BUSHLPS letter Serial 525781 of 1 April 1963, subject
“U/T of silver brazed piping"; 1s this the letter to which you are referring?
A. Yes, sir,

Q. 1Is that your signature on it?
A. Yes, sir.

The cited letter from the Chief, Bureau of Ships to the Commander,
Poertsmouth Naval Shipyard, dated 1 April 1963, was offered in evidence, and
there being no objection, it was so received as Exhibit 15%. Counsel for
RADM Palmer, a party, waived the reading of this exhibit at this time.

Q. Was a reply received to your letter of 1 April, which has been markad
Exhibit 1597
A, Yes, sir.

Q. I show you a letter from Portsmouth Naval Shipyard, dated 22 April 1963,
signed €. J. Palmer; is this the reply that was received in the Bureau?
A. Yes, sir,

The Portsmouth Naval Shipyard letter dated 22 April 1963, cited above, was
offered in evidence and, there being no objection, it was so received as
Exhibit 160. Counsel for RADM Palmer, & party, walved the reading of Exhibit
160,

Q. Referring to Exhibit 159, which evoked the response of Exhibit 160, was
your request, Exhibit 159, based on any concern for the actuwal safe state of
the silver-brazed fittings in THRESHER, or was it motivated by some other
consideration?

A. It was not motivated by concern for che cafe state of the THRESHER, but
by the fact that we had coming into overhaul, boats earlier than THRESHER. We
were anxious to get a survelllance, a pipe surveillance inspection started,
and one of chese results was to get on with the show and when we would have it,
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Q. Your request was based on the need for information, so that you could
get out an instruction governing other ships; is that correct?
A. Yes, sir.

EXAMINATION BY THE COURT
Questions by a member, CAPT HUSHING:

Q. Returning to the hull surveillance program; is it a planned program,
during which certain areas of a ship are {nspected each surveillance, or is
it a rotating plan, vhere there are other areas surveyed each time there is a
surveillance inspection?

A. It has elements of both in it. The very critical areas, for instance,
will be inspected once every six months. If they find one of these critical
details, which has a per cent of crackage greater than one per cent, this
automatically triggers an expansion in the plan to go to similar detalls to
make chacks to see that we are also getting a large incident of ¢racking here,
In addition, we have items that are called out for inspection at twelve-month
intervals, and one~year fintervals, and two-year intervals, so that it is
rotating in that maybe every other time we will catch certain details. It is
expansive, in that, when we encounter cracking in one detail, we go chacking
all the similar details in the ship.

Q. So, it is a sampling plan, then, rhar triggered action when defects
above a certain percentage are found in the sample?
A. Yes, gir.

Q. And it is also a complete program when taken in the aggregate because,
eventually, it will cover the eatire ship?

A. As the plan existe now, there are areas that may not be covered,
primerily due to complete inaccessibility. We are trying now to develop
techniques which will permit us to inspect the areas where we have extreme
inaccessibility.

Q. Are these high stress areas so inaccessible, that you are talking abouc?
A. 1 know of no high stress areas that are not now covered; no, sir.

Q. I believe that you mentioned earlier that in February of this year, or
thereabouts, you asked the various shipyards to come to the Bureau for waivers
on the seven-day delay in inspection?

A. Yes, sir.

Q. Can you define your reasons for doing that?

A. During the 19/20 meeting, it became quite apparent to me that different
activities were granting different numbers of wajvers; some of them indicated
that they were granting a lot of waivers. It did not seem logical to me that
wich proper planning, this was necessary. 1 had a two-fold purpose in mind;
Ne. 1, to elert myself to what the problems were here, and how come we were
having at some activities so many seven-day waivers; and the second was to make
some of the activities do batter planning, just by virtue of the Eact that now
they will have to justify to a third party why they are granting waivers.

This was the reasoning for it,
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Q. Have you made any analysis of the waivers that have been requested
by the various activities?
A, Since that day, I have received only seven requests for waivers.

Q. Do they fall in any pattern?

A. No pattern. All of them are on ships that are in operation, They
have to meet a docking date and they are usually small patches for electrical
fittings, for instance, or they are late repairs on tanks--no particular
pattern--just things that fall late in an availability, and due co perhaps
cracking that was discovered in the final inspection, they have to repair a
short area and then go back and reinspect seven days later.
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Q. I believe you mentioned earlier some experience with the HTY plating
replacement program during the early 1950's; did you not?
A, No. I know of this only by hearsay, through some of my seniors.

Questions by & court member, CAPY Osborn:

Q. How did the Bureau look at the BARBEL Investigation from a standpeoint
of the process involved, was it an indictment againsc the silver brazed process,
or was it an indictment against the Portsmouth Naval Shipyard?

A. I'm sorry; I'm not qualified to amswer that, sir; I was not in the Bureau,
either at the time of BARBEL, or at the time the investigacion went through. I
don't know that I have ever heard of anyone making an official statement on it,

Q. Well, what information necessarily did the person whom you relieved turn
over to you?

A. He told me that the incident had occurred and that there was quite an
investigation afterwards. He described the joint that failed; he turned over
to me NAVSHIPS 256-48-8, vhich was direct outgrowth of tha investigatien, as far
as trying ro find out what other pipes might be defective, Also, a Portsmouth
Naval Shipyard report of their investigation into silver brazed, so far as
strength of joints was concerned.

Q. Did this bring any questions in your mind with respect to the silver braze
process?
A. Yes, sir,

Q. Now, can you describe for me the actions that went on during the post
shakedown availability of the SCULPIN at Mare Island invelving silver brazed
Joints?

A. Yes, sir. On about Armistice Day, 1961, we got a call in the Bureau and
Adniral Moore, Commander Jones and I went to Mare Island to attend a conference
on silver brazed joints in SCULPIN. 1In that particular conference there were a
number ot joints on exhibit which were taken trom the reactor compartment as a
part of a SHIPALT to weld the joints in the veactor compartment., These joints
showed various degrees of poor workmanship, poor bond, fit-up, etc,, and the
conference was set up to determine what should be done from here to make the
system in SCULPIN adequate so far as water tight integrity was concerned, As an
outgrowth of the conference, I'm a littie hazy on exactly the actions that we
planned, but as I recall, the Portsmouth impulse test was to be used, They were
to ultrasonically test every joint between hull and back-up valves on the sea
water system. I believe some welding of joints of three inches and above, for
instance. Commander Jones can give you the direct action, as he is preparing
himself on that line. He was alsv there, There were visual inspections re-
quired, and these were carried out. To the best of my knowledge, on SCULPIN, they
have proved to be reasonably successful., I believe her rellability since that
date has improved. In fact, I have not heard officially or unofficially of any
sil-brazed joint failure that they have had since that day.

Q. WNow what do you think led Admiral Rickover to the conclusion to take the
silver brazed joints out of the reactor compartment, and where do you think he
got his information from a standpoint of questioning the process? Does he have
any addirional information that you don't have?

A, I don't know, sir.
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Q. Now the SCULPIN requested a complete test out thare of the engine room
and the vital systems, involving some 320 joints, which was later cut down te
about 60; do you know anything about this?

A. No, sir, I'm afraid I don't. Do you know who cut this down? Was it cut
down by the Bureau or by tne shipyard or by SUBPAC? I was not aware that it was
cut down.

Q. 'This was cut down on the basis of Admiral Moore's visit, and the decision
was made at that time at the conference.
A. T don't remember this; you may be correct.

Q. Now, was this information on the status of the joints examined at Mare
Island in SCULPIN, promulgated either to the operational forces or to the other
shipyarde, on the basis of a formalized report?

A. Yes, sir, it was; certainly to the other shipyards. I believe that SUBLANT
and SUBPAC were also on the distribution. I beiieve that Commander Jones will
have the report with him.

Q. Now on the basis of that investigation, and the reaults of that investi-
gation, when you wrote your Inszructzion with respect to piping inspections on the
THRESHER, did it remotely enter your mind that conditions of silver brazed and
the technology involved at the time the THRESHER was built, and the conditions
prevalling at Portsmouth at that Sime -

A. As T pointed out, it was my understanding from the boy I relieved, that a
number of actions had been triggered by the BARBEL incident in Portsmouth, in
order Lo correct the situation that must have existed, because conditions were the
same for both BARBEL and THRESHER.

Q. 1It's fairly obvious to me trat an investigation beginning the lat of April
'6l, with a ship completing Augnst of '6l, could hardly be expected to generate
any great change in the construction of rhe ship; don't you think?

A. As 1 say, the information thac I received indicated one action, that
they had welded all of the piping becween the hull and the back-up valves in the
sea water system.

Q. This information has later proved ro be erroncous?
A. Yes, sir, but I had no reason to suspect that it was,

Q. Do you lnow on the SCULPIN test at Mare Island on hydraulics eycling of
the sea water piping, that any bad joints were detected?

A. No bad jointa were detected.. In fact, in the test of the cycling rig on
which they put no known bad joints in it, they managed finally to fail a piece
with, as I recall it, literally no bond, and they also managed to crack a welded
Joint. As an outgrowth of that, it was decided that the impulse test was not a
good test to try to pinpoint defective silver braze.
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(b} (6) relieved (b} (6} at this point as reporter.
Questions by a court member, CAPT Osborn:

Q. Then in the impulse test which did not prove satisfactory on the SCULPIN
with respect to proved sil-brazed joints, it more or less is implied that the
impulse test involved a shock test, which is the same type employed for testing
joincs in THRESHER during her shock test. :

A. No, the two are different, sir. The major action on the piping and
joints in the shock test were mechanical shock and not hydraulic; the vibration
of the aystem and the high accelerations that result from the shock wave wera
to me--

Q. You mean the mechanical was far more overriding than the pure preasures
involved?
A, Yes, air.

Q. Do you think, involving small disameter pipes that you obaerved fail
in the shock test on THRESHER, that if it were shocked at deep depth that the
larger pipes would be more likely to fail?

A. Yes, sir. To illuetrzte my point on the mechanical shock, I remembar
one case in the engine room Lin the laat shock. we had one pipe which did not
fail at the sil-braze joint but accually sheered. 1t is & very severe test.

Q. Did ysu make any observatlons with respect to the TERESHER's shock
test that we should better shield cur switchboards and electrical equipment?
A, T don't believe I czn anzwer that. I am not aware of such a decision.

Q. Are you familiar with the sil-braze joiat that failed on the U,5.5.
ETHAN ALIEN on her initial sea erfale?
A, No, sir, T am not,

Q. You have no report of this?
A. I don't remember such a report.

Q. This involved ahorting out of some b{3}10 USC 130 panels,
A. Do you remember the approximate date?

Q. 1It's about the spring of 1961. Perhaps about the first of January.
I will get the incident report on it and check {t out for sure,

A. At this time the primary responsibility for silver-braze in the
Bureau of Ships reated with Commander Jones. He may have seen this. I don't
know, I did net see it.

Q. Are you primarily responsible for cthis right now, silver brazing?
A. No, sir.

Q. It still reste with Commander Jones?
A, Yes, sir - Pilping and Valves, Code 648.

Questions by a court member, RADM Daspit:

Q. Referring to the welding of HY-80, I understand the Bureau's in-
structions have been issued in NHAVSHIPS 250-637-3.
A. Yes, sir.
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Q. And in connection with that instruction, you have discussed the walvers
and vhare they could be granted for the seven-day aging process after welds had
been made. In the interast of getting ships completed, was it necessary to
dalegate to persons outside the Pureau the auvthority to grant waivers in other
areas of these welding instructions?

A, 1 can't think of any other areas 1 have run into that we sre granting
walvers on, right off-hand.

Q. Waivere, for example, about doing magnetic chacke whare you weld next
to a frame for a distance of two or three feet and you can't get the whole
length that is required by the inatruction,

A. None of these have come to my attention, sir. They may be granted
locally without my knowledge, but I don’t know what is being done.

Q. Does the instruction provide that the supervisor have authority to grant
waivers or to further delegate the authority down the line?

A. The supervisor is the Bureau's representative in the £ield and acte
for the Bureau in most cases, unleas specified otherwise, and we do not specify
that they cannot do this. So the answer to your questfon is yes, that other
walvers can be granted.

Q. On chis chart, Exhibit 155, there ere a mumber of defects which were
found on THRESHER during her surve=illance trials., What was the most serious
defect which was found? b{1}

A, Thea two areas which exhibited the most cracking were the

tank and the shaft tubte diving snd steering ram penetrations,

Q. I believe you have tea*ified that some of these areas exhibited cracks
on continuing surveillance checks. ¥Fow many cyclea can you get in before these
ere repaired if they are cracked again?

A. If they are true fatigue cracks, you can go approximately the same
number of cycles, but if they are conatruction cracks, which are cracks that
occur in areas of high concentration, on these, very often you go in and you
find a little cracking, you repair it and hydrostatically test it, and you
repair it agein, and it becomes a never-ending process, unless you make a da-
aign change. In the case of the penctratious ia the after bulkhead, you will
have small cracks, I am asure, in one or two or three dives aftar you have re-
paired them.

Q. Were any of these fallures true fatigue failures?
A, It is cur opinion they wete not.

Q. We have BN} poats built both of ETS and HY-80 steel,
A, Yes, sir.

Q. What would be the two boats moast comparable in size and loading built
of different materiala?

A. Let me check here just a moment. (The witness examined some papers in
his possession.) Let me refresh my memory on the early ships. I really can't
answer that directly. I am hazy on the hull diameters here, but I suspect it
micht be the SKTPIACK and the NANTTLIS. NANTTLUS waz uvsed in the sarlv nre-1960
checks as & control to check HIS as against HY-80.
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Q. Thia is what I was leading to. Could you compare the results of the
surveillance checks then on these two ships? SKIPJACK would be much larger in
diameter than NAUTILUS, but there would be some comparison.

A. There was vary little cracking on NAUTILUS, ags I remember it, and there
was quite a bit, on later imspaction, on SKIPJACK. SKIPJACK was the firet ship
we aver built of HY-BO. During much of her early 1ife we didn't know much about
pre~heating. Some yards used it and some did not. After you weld it, it will
crack in the construction process; 8o you have a 1ot of repair to accomplish,
The techniques have chonged since then. As we repair the areas, we are getting
better material, more weldable electrodes. We are aleo trying to change the
dapign. I don't think it is really fair to make & comparison batween HAUTILUS
and SKIPJACK, because in NAUTILUS you are comparing KIS, which we have bean using
for twenty Years.

Q. How about the latest ship of the SKIPJACK class?

A. I can show you a comparison of what our hull gurveillances have revealed
by class, and you will find that the later ships are showing & very, very small
amount of cracking compared to SKIPJACK - slightly more than you have in NAUTTLUS .
Here is a chart we made up (The witness produced a chart in his possesaion and
submitted it to the court for examination.) This shows the incidence of cracking,
and these are the various classes. On the last THRESHER report, the last SKIPJACK
surveillance, and on the last inspection that we've had going back to find out
which of the class exhibited the mozt cracking, wae have indicated that there om
this chart.

Q. The 588 is the SKIPJACK class?

A, It is a modified claas of SEIPJACK. 3It's the SCAMP, basically a
SKIPJACK class. With the 598 class it's not fair to make a real comparison
here, because they &re not capable at the moment in Boly Loch of doing as nearly
a complere surveillance as we are doing on our stateside ships.

Q. There are no figures on the NAUTILUS in here {referring to the chart
furnished the court by the witness). Where would that compare?
A. Nearly down at the base line,

Q. Would you repeat that?
A. It would be nearly at the base line - less than any of those there. I

will have to check the exact figures on that, which I will have to do by telephone
eall.

Counsel for the court indicated that he would recall this witnass at a sub-
sequent tims for the purpose of introducing the aforementioned chart after the
witness had included the information relating to the NAUTILUS.

Questions by the preaident, VADM Auscin:

Q. Commander Keays, you indicated that when the Bureau letter specified
that at least one ultrasonic testing team would be used sc ag to explore the
maximum number of joints in THRESHER, that it was so specified in order to in-
sure that you got a good indication from the THRESHER's integrity of piping
tests that would give you some guidance with respect to similar ultrasonic
testing on other ships.

A. Yes, sir.
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Q. 4And you indicated that your thinking was that an ultrasounic team would
normally do from four to eight joints per day. Taking the midway point of aix
joints, that would have enabled them to do, in the time available in THRESHER's
originally scheduled overhaul, somevhere short of 1,000 joints. They actually
did roughly 125. Was it somewhat of a disappointment to the Bureau of Ships
when you received the report and found that they had done only this smaller number
of joints?

A. Yes, sir. We had hoped they would be able to field more than one team
but did oot feel it fair to compel them to do so.

CROSS -EXAMINATION
Questions by counsal for RADM Palmer, s party:

0. Commander, I understood you toc teetify that you estimated at 7.000
cycles the fatigue life of the flat plate structure, Did I hear you corractly?
A, Yes, gir.

Q. 1s there any flat plate structure that is normally subjected to daap
submargence?
A. In the THRESHER?

Q. Yes.
A. Yen, sir.

Q. Do you have an estimate, aside from guch flat plate structure subject
to deep submergence pressure, &s to the estimated fatigue life of the 593
structure normally subjected to deep submergence?

A. Other than flat plate?

Q. Yes.
A. HNo, I don't think we do. We belfeved that would be the shortest fatigue
life tank. We have not tested any of the other 593 tanks as yet.

Q. I believe you said that on the 19th and 20th of February of this yesar
thers was a meeting in the Bureau in which it was determined that thers would
be & Bureau permission required for waivers on the seven-day waiting period for
inspection of walds?

A, Yes, sir.

Q. My question is, can you help us as to the date in the period following
that meeting when this word was fimally promulgated by the Bureau to the field?

A. Yes,slr. Here is a latter, it is serisl 525-222 dated 26 February 1963
that gives the minutes of the meeting and gives this requirement.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. You have testiffed that in the Bureau it was hoped that the Portsmouth
Naval Shipyard could utilize the services of more than one tegam for the ultrasonic
testing required by the Bureau's letter of 28 August 1962, Exhibit 115 before
this court. After you received the raply to that letter, Exhibit 114, a letter
from the Shipyard dated 5 Qctober 1362, were there any telaphone conversations
betwecn the Bureau end the Portsmouth Naval Shipyard which indicated to the
Bureau the progress being made in the couree of ultrasonic testing?
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A. Nonoe until tha day of or the day before my follow-up letter, in which
I called a Mr. Bragdon hare at Portsmouth to £ind out whether or not they had
sent tha inspaction raport yet, and he inquired for me and reported that it
had not been sent, and he indicated thac they had inspected something on tha
ordar of 250 joints, but did not indicate any information, because ha did not
hold it. I asked him, but he indicated to me that he didn't know what the regsults
wera. This wvas somewhat out of his area. I transmitted this information to wy
bosas, and he directed the follow=up letter.

Q. The follow-up lattar to which you refer is dated 1 April 1963, Exhibit 159
before this court?
A, Yes, air.

Q. At the time you drafted the letter of 28 August 1962 requiring the
ultrasonic testing of silver-brazed joints in THRESHER, our Exhibic 115, were
you aware that during the buildar'e trial THRESHER had experienced shocks
aufficient to cause her trim line piping, which was cesignaed for b{1) !

yield strength, to expand an amount of approximataly sevency
ona~thousandths inchest

A. I had understond - again this being prior to my time in the Bureau -
that some problems had existed with hydraulic bammer during the trials and
that the Portsmouth-devised test was used in order to sat tha timing on the
closing and opaning of tha valves. The figures you quoted, 1 was not aware of.

REEXAMINATION BY THE COURT
Question by a court member, RADM Daspit:

Q. In earliar testimony Commander Bryan expressed the view that the primary
purpose of the hull surveillance was tha aarly detection of fatigue cracks. Im
view of the experienca which you had and found there has been practically no
fndication of fatigue cracks, wouldn't you say that the most important reason for
it today is the detection of welding cracks in these highly stressed areas?

A. It is to detect cracks, Admiral. I don't think that you can differenciate.
In the dogumant which originally set this up, I believe that the words they use
are on the order of, "to insure the safety of our operating ships.” And this is
the aim of the surveillance program, as I understand it.

Neither the counsel for the court, the court, nor counsel for BADM Palmer,
a party, desirad to examine this witness further.

The president of the court informed the witness that he was privileged
to make any further statement covering anything related to the subject matter
of the inquiry that he thought should be a matter of record in commection there-
with, vhich had not been fully brought out by the previous questioning.

The witness stated that he had nothing further to say.

The witness was duly warned concerning his testimony and withdrev frem the
courtroom.
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The court recessed at 1640 hours, 6 May 1963.
The court opened at 1655 houra, 6 May 1963.

All persons connacted with the inquiry who were present when the inquiry
recessed ware again prasent in court.

No witnesses not ctharwlse connected with the inquiry were present.

(B} (B) , eivilian, a formar witnesas for the court, was recalled
as a vitness for the court, reminded that the oath he had previously taken
wag still binding, and was examined am follows:

COUNSEL FOR THE COURT: Mr. (B)(E) , this 1s a closed session of the court. You
can divulge claasified information.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. You are employsd at the Portsmouth Naval Shipyard, in Code 272A, the
Design Division, in the Electrical Section; Lis that correct?
A. Yes, sir.

Q. You have praviously testified concerning posaible effects of elesctricsl
power interruption on the loss of air bank contrel valves. Based on further
atudy of the electrical and mechanical time responses, could you provide addi-
tienal information which would shed light on the possible effects on the air
bank control valves of a dead short circuit on the engine room AC switchboard,
for example, the b{l] 1pwitchboard installed in THRESHER?

A, Yes, I can.

Q. Would you plesse do sq, then?

A, A result of a fault or a dead short circuit on the b{3) fswitchboard,
we find thia 1s connected through a back-up circuit breaker on the b{3)switch-
board, A dead short on this b{3} 1switchboard would drop the voltage to b{3)1of
the rated voltage. This would bring the voltage down Erom P(3) 10USC 1yg1es,
The back-up circuit breaker will clear this fault in approximately b{3)10USC 13
This fault then will occur along the b(3) 10 USC 130 bus. 1 am talking
about the b(3] Treted voltage which would begin to initiate an action in the
transfer switch, The action in the transfar switch would start its operation
but only occur for the duration of the fault and than the b{3) 10 bus wvould re-
turn to its normal voltage. Therefore, the transfer action would not complate
itself. It would go back to the b{3) 10 USC 130 bus. But at the same
time you also have a reduction of voltage through the system bayond the transfer
device which would ~= you have a bank of tranaformers beyond this transfer de-
vice and you haveb(3} 1volc sower. This power at this time would be reduced to
approximately b(3) 10 Uyolts, And this voltage would occur at the IC switchboard,
the ballast control panel, affecting the air valves. These air valves are fail-
safe at approximately 30 volts.

Q. At approximately 30 volca?

A. Yes, sir. The duration of this fault -- as I say, the circuit breaker
takes approximately six cycles to clear this fault. The response of the air
valves is from one-tenth to one half a gecond. Therefore, at one-tenth of a
ascond, equal to eix cycles, it is possible that these air valves could fail
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Q. When you say "fail safe,” they would fail at no matter what position they
wvare in?
A. Yes, sir. Three of them would fail ashut.

Q. That would be Banks 2, 3 and 47
A. Yes, sir.

Q. A voltage drop would occasion such a fail safe. Would a drop in cycles
do the same?

A. To the best of my knowledge, no. A lowering of the frequency would not
do this.

EXAMINATION BY THE COURT
Questions by a member, CAPT Osborn:

Q. I have one question, Mr. (“/\°/ , yith respect to the time response
on the b{3}circuit breaker. In the event I have the wrong terminology, I am
talking about the b(3) 1lamp circuit breaker. I would like to know the time
response betveen that circuit breaker and theb(3) 10 USC breaker?

A. Yes, sir., (The witness looked at papera in his possession.) The time
response in seconds on the circuit bresker ther you mentioned, the back-up
circuit bresker on the b{3}switchboard, is b{(3) 10 USC 130 the
time response of the b(3) 10 US(breaker 1s h(3}10 USC 130

Q. And chat has an under-voltage trip and a Eraquency trip as well; {s thac
correck?
A, VYes,.

Q. Would you give me those, please?
A. The b(3) 10USChraaker?

Q. Yes.
A. The under-frequency on the b{3) 10 US{ preaker, this {s b(3)10USC" p1ys
or minus one.

Q. And the under-voltage trip?
A. Thins breaker does not have an under-voltage trip on it.

Questions by a member, CAPT Nash:

Q. Mr. (B}{8 | your statement concerning the fail-safe action on the air
valves, is your conclusion basaed on a design study or is it substantiated by any
test you have conducted?

A, No, sir, it has not besn tested. This is by & design study. We have
taken the maximum tripping time of the circuit breakers and the minimum time on
the air valves.

Questions by counsel for the court:

Q. You have testified as to the possible effects of a dead short elrcuit
on the engine room switchboard, Could such a short circuit be causad by flooding
or splashing of salt water?

A. Yes.
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Questions by a member, CAPT Osbor=:

Q. 1 have one question with respect to that, On shorting of that switch-
board, with respect to those peopls around the switchboard, would they be
around a pretty hazardous condition with respect to shock?

A. This iz posaible because of the amount of water that would be in the
ares,

Q. If you had people to take action around the board and had a lot of water
on that board, the psople would be in a hazardous condition from the standpoint
o electrical shock?

A. In my opinion, yes.

Questions by the preaident, VAIM Austin:

Q. Mr. (b}(6) , would a half-inch lins be enough to provide the salt water
to cause this switchboard to malfuction?
A, A half=inch line?

Q. At test depth -- at or near test depth?

A. Based on seeing the test that wap performed in the dry dock hera tha
othar day and the amount of gplashiag rhat would go on from a failure of that
pature, i{n my judgement I would thizk that thie could be possible because if it
wag close enough to be aplashed in the alr it would be.

Q. Thes splash was atomized frem m slightly larger hole in the dry doek?
A. Right.

Neither counsel for the court, the court, mor the party desired ro exemine
this witness further.

The president of the court informed the witness that he was privileged to
make sny further statement covering anythirng related to the subject matter of
the inquiry that he thought should be a matter of record in connection there-
with, which had not been fully brought out Ly tha yri.lous queacioning.

The witness stated that he had nothing further to say.

The witness was duly cauticnad concerning his testimony and withdrew from
the courtroom.

The court adjourned at 1710 hours, 6 Hay 1963.
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TWENTY-FIRST DAY

Portsmouth Naval Shipyard
Portsmouth, New Hampshire
Tuesday, 7 May 1963

The court met at 0930 hours with closed doors.

All parsons comnected with the court who were present when the court adjourned
were again present in court, with the exception of (b} (8} , Who was
relieved as reporter by (B} {8} . BADM Palmer, & party, and LCDR Hecker,
a party, and his counsall waived their right to be presént at this seasion of the
court, Counsel for RAnr{Pmlmer was present.

No witnesses not otherwise connected with the inquiry were present.
The court was cleared at 0931 hours, 7 May 1963.
The court was gpened at 1025 hours, 7 May 1963,

All persons connected with the court who were present when the court waa cleared
were again present in court, and the following proceedings were conducted behind
closed doors.

Lieutenant Commander Keatinge Keays, U. S. Navy, & former witness for the courk,
was recalled as a witnesa for the court, reminded that the oath he had previously
taken was still binding, and examined as follows:

COUNSEL FOR THE COURT: Commander Keays, this is a closed session of the court
and you can divulge classified information here.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. Commander Keays, when you were testifying yasterday you undertook to
obtain a preaentation showing the results of the surveillance inspection of the
KIS submarine vwhich served as a control for comparison with results of surveil-
lance inspection on HY-80 hull submarines. Do you have that with you?

A. Yes, sir.

Q. Yesterday, I belleve, your testimony was to the effect that the control
submarine was NAUTILUS. Have you investigated that aspect?

A. Yes, sir, I have. I found that it was originally planned to be NAUTILUS ,
but that actually the HARDER was chosen in the intereste of time since it was
going to be available for & year to eighteen months earlier than RAUTILUS, so
that the hard tanks flat plate structures on HARDER were used as a control, and
this inspection was conducted in late 1960,

Q. Does your chart show HARDER then?
A. Yks, it does.

The above-cited chart was submitted to the party and to the court, and was
offered in evidence by counsel for the court. There being no objection, it was
received in evidence as Exhibit 161.

Unclassified
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Questions by the president, VADM Austin:

Q. 1Is that interpreted as meaning zero cracks?
A. Yes, sir.

Questions by a member, RADM Daspit:
Q. 1Is the HARDER of nuclear propulsion?

A. No, sir, she is not a nuclear propulsion ship. She is, however,
HTS submarine,

a (B)1)

Q. One of the points we are concerned about in fatigue atrength is that
nuclears make many more excursions up and down than a batteyry-prppélled submarine
does, so that probably there are very few cyéles on the HARDER as compared to the
nuclear boats, Have we any figures on comparable cycles on these two ships?

A. Not to wy knowledge, sir. It's a point well taken.

Questions by counsel for the court:

Q. Where was the surveillance inspection of the HARDER HTS submarine performed?
A. At Charleston Naval Shipyard.

Q. To your knowledge, had Charleston Naval Shipyard had experience in this
type of survaillance inspection previous to its inspection of HARDER?
A, ‘To the best of my knowledge they had no experience prior te this inspection.

Q. How would you mssess the degree of reliability of itz inspection as a
basis for comparison with the other submarines?
A. 1 question the reliabilicty very highly.

Q. Do you know whether it is intended to run such a surveillance inspection
again on an HIS submarine for comparison purposea?

A. Officially, the Bureau at this moment does not have such an intention.
But I intend to start taking action on this when I return to the Bureau -- to run
atother controlled experiment oan the HTS submarine,

Q. Would you read the brief notation on Exhibit 161 for the record, please?

A. Yes, sir. It is entitled, "Summary of Hull Surveillance Inspection.”
"'58G577 hangers, S5N585 and 5SN593 results are for the latest inspections.” 'The
information for the submarine classes reflects the maximum incidence of cracking
at any previous surveillance inspectlon for remaining ships of the c¢lass." "355568
(HARDER) was HTS "“contrel"” for surveillance results. Flat plate, hard tank
structure was inspected, Incidence of cracking was essentially zero."

EXAMINATION BY THE COURT
Questions by & member, CAPT Osborn:
Q. You had the SWORDFISH in the Mare Island Naval Shipyard for a racher
extensive shipyard availability that was recently completed., Did you make any
hull survey on her at all?

A, 1I'm sure a hull survey was conducted, but I do not know the results of
it at the moment.

Q. You might not perhaps ba able to conduct your control survey, but you
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might get an inkling with respect from the SWORDFISH on the degree of cracking on
the HIS?
A. What'®s the hull number of the SWORDFISH, sir?

Q. 579,

A. Well, I'm sorry. T thought this was ¢me of the HY-80 ahips. 579 should
not have bean an HY-80 ship. When 1 answered I thought SWORDFISH was, but 579
was not, 80 no surveillance was conducted. We will have to set up =-=- make special
arrangements to inspect an HIS submarine by a building activity which is familiar
with the HY=80 cracking and has proved its ability to find cracks.

Q. Do you think your learsding curve is such -- now we're comparing & rather
advanced line curve in the case of HARDER with respect to a sort of a primer, or
first grade learning curve, with respect to HY-BO, which is pretty well substan-
tiated in fact by the rate of decline of cracks as you get more experienced under
more controlled conditions. Do you think, based on just an eatimate, that you will
be able to cut down the cracking in HY-80 by process control?

A, On construction cracking, yes, sir. I think, however, that on certain
details on submarines -~ this isn't aircraft now -- as long as we have high per-
formance submarines built with any steel materisl, we are going to have a fatigue
problem and we are going to be probably conducting & surveillance inspection for
all our operating linea., What the intervals will be as we learn more, I can't sey;
but this is my opinion.

Q. Obviously in an investigation involving a loss like this, it's very easy
to take assets from, say, a close surveillance, and say putting them into sfl-
braze or piping joints in this case, that you'd csrtainly cecosmend against that,
would you not?

A. 1 dom'ct understand your question,

Q. We have & certain number of assets with raspect to accomplishing piping
tests, hull surveillance == we have to keep every bit of hull surveillance at the
present time?

A. Yes.

Queations by a member, RADM Daspit:

Q. Commander, we have had an opinion expressed that HY-80 is not a suitable
stee]l for submarine comstruction, that if it is necessary to constantly inspect
this steel for cracks, and there's some doubt about it, we should go back to HIS,
We have had other testimony that indicates, in the opinion of the Bureau, HTS is
Just as subject to cracking as HY-B0 and that the incidence of cracking while we
were building submarines of HTS was just about as high. However, this is not
borne out by the Bureau's concern in conducting surveillance test only in HY-B80
ships, end this I find difficult to understand.

A. If we're talking high performance submarines of b{1) approx-
imately THRESHER dimensions, if we go to HIS we're geing to have to go to
thicker material., If we go to thicker material it is my opinion, based on the
technical information available to me at the Bureau, that our cracking problem
with HTS will be as much if not more as in HY-80,

We will also then have lost the great advantege of HY-80 in two areas.
Firsc, in the toughneas of HY-B0. This was the main reason HY-80 was developed,
high strength and great toughness. This was an outgrowth of conceen for brittle
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fracture «= cast~off fracture of structures which you would have with HIS material
quite possibly if you were operating in areas where the whtear is cold and 1if you're
below your non-ductility tpwperature, and this can happen -- so that if you do

have any cracking incident to construction, or fatjigue, cr for amy purposes, and
you get into en area in which you're operating at test depth with HIS below the
non-ductility point, and a crack befins to propogate, with HIS there's nc ability
in the material to stop this cracking. HY-80 has this ability and it's one of the
greatest advantages in the material.

Under explosive loading it will deform, I1f it teara, it takes great energy
to propogate the tear through the material. The second advantage we'd lose by
going to HES for submarines of the THRESHER ciass is in the wéight we're putting
in the hull,

Fatigue icself is & design problem; you can design out of fatigue. It's
learning how and putting your lesasons to work to lower your stress levels., In
short, in my opinion, we know of mo better material today to build high perform-
ance submarines out of than HY-80. It takes care; it's not an easy material to
use because it is a heat treated material, But we do not know of a better one to
usa,

I talked with the experts in 634B, oux metallurgists, and they tell ms that
in the reactor portion, for instance, their recommendations upon request were not
to use HY-B0 for several reasons. One of them i{s that the operation temperatures
are such that you've no longer in a non-ductility range of HTS., This material
is reasonably ductile. The second reason is that when you operate HY-80 at
temperatures cowparable to, say, the operating temperatures of the ateam plant,
you will begin to lose some of the properties, since it {s a heat treated material,
if you do thia for a long period of time; so that in this ares HIS 1s a better
material. But for the hull I firmly believe that HY-80 im our best choice.

Q. Well now, you have limited your comments to high performance submarines,
submarines thet go down to the depth of b{f) But as I understand, in the
design of bfi} submarines, you atress the hull material to the
same load if it's the same thing. In other worde, a bil} boat is stressed
to the same extent at b{1) as a b(l) boat is stressed at b(1}

A. On the basis of the percentage of the yield of the material, This is how
we designed it. If we built it of HY-80, for imstence, and made it bi1}
then our criteria for a structure, say, this is for hypothesds, and we said at
test depth we were going to stress it b(1) of the vield, if we designed
the material of HY-80 we'd stress it b{1) pounds per square
inch} if we built it of HTS, we'd stress ic b(1} psi roughly,

Q. But then from a fatigue failure point, a b{1} foot submarine could be
just as vulnerable as a b(1) foot submarine?
A. An HIS or --

Q. No, no, An HY-80, a b{1) foot HY-8C would be Just as vulnerable to
fatigue as a B{1} foot HY-B807

A, Built of the same materials -- but with one qualification thrown en that,
8ir. As we go to thicker materials, the residual atresses left by welding appear
to be higher because you have higher restraint, And by "residual stress" now, I
mean the stress as you lay a molten wald bead in and it begins to solidify
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and the co-afficient of thermal expansion takes over end hegins to pull as the
haterial cools, If there's no latitude for movement in the structure, then you're
building up a residual stress stretching weld metal, Now all of our indications

to date are that this is a very strong factor in the fatigue 1life of any detail,

So that if we get into thicker HIS structures, for instance, it may be rhat we will
£ind we have @s short a fatigue life in HIS ms we do in HY-BO,

Thie is one of the reasons I believe it very prudent that we go back and look
at an HTS submarine once again by someone who knows what a fatigue crack or &
construction crack looks like and has proven the ability to find it.

The engineering curves of stress versus cycles indicate that on an initially
unstressed specimen, if you take stress as a percent of fatigue life, or stress
as a percent of yield stress, then for the seme percentage of yleld strese the
fatigue life of HIS will be slightly longer than for HY-80, But residual stresees
can change this whole pattern and there is no one that T know today who can tell
you exactly what this change will be, whether it will change it in favor of HY-80
or in favor of HIS.

But all of our cycles on eubmarines to date have been lower than the cycles
at which we began to pick up fatigue stresses on our models, So, therefors,
there's a sincere doubt in our minde that we're really running into the fatigue
cracking on the shipna vet.

Q. As 1 gather from what you just said, you stated that because of the greater
thickness needed by HT3 there is doubt in your mind as to whether it's as good as
HY-BO from a fatigue angle, that the stresses that you lock up in velding of
thicker material may overbalance perhaps the greater fatigue life of HIS. 1s that
correct?

A. I think that this is a possibility, yes, eir.

Q. Now let!s limit our remarks to (1) submarines and forget any b{1)
boata?
A. All right, sir.

Q. The Bureau is concerned in conducting surveillance tests of (BN1}  HY-80
boats. They are finding a large number of welding cracks But they are not ex-
hibiting the same concern in HTS ships, And I know that the HTS ships are not as
thick because their hull seccfons are not as big, But I cannot understand why the
Bureau is not concerned about surveillance on the HIS if HY-80 is rveally a better
material. @ opinion has been exprassed that HTS 1s a better material, at least
for the (A1) poats,

A. I can't answer for the Bureau, sir. I think you're correct. I think
perhaps pecpla may have been fooled by the HARDER report. Maybe the HARDER report
18 correct, but there is enough doubt in my mind that, as a technical assistent,
1'm going back and advise and press for a further look into the HIS.

Questions by a member, CAPT Osborn:

Q. You mentioned “brittle fracture"; wikl you give us an idea of what the
brittle fracture temperatures and pressures are for HIS and HY-807

A. They measure this in terms of non-ductility temperature. In other words,
what temperature is it when the energy which is relessed 4o a metal begins to
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fracture is enough to make the crack run all the way through, in other words,
drive it through the material. HTS non-ductility temperatures will run, not
infrequently, from say, as high as sixty degrees Fahrenheit to somotimes down in
the area of thirty to twenty degree Fahrenheit, maybe a little lower,

Q. On the work stress?

A. This is not stress, this is independent. It's a crystalline change in
the matter., This is non-ductility temperature, that temperature at which if you
generate a notch on a piece under styesa, it will propogate.

Q. Well, usually our brittle fracture limits with respect to reactors are

specified for a high MOLY steel, which is & reactor vessel, at gay, b{3} 10 USC 130
We usually 1limit our preasure so we do not get our metal into a

ductile state. All I would like to know is in terms of sixty and thirty-tvo
degrees, are stresses involved in, say, a (P{']  boat, or a B[1) boat,
sufficient to cause your hull to enter the ductile atate and have a crack propogate?

A. Well, the insidious thing on & structure as large and as complex as a
submarine hull is that if you have a crack you immediately have a atress raiser
which is above the design stress to which you've designed the hull, Residual
stresses will give you strasses wall in excess of what you have numerically dee
signed the hull to. Any penetrations will give this. So that we know we are
going to have areas that at one time in our life, and certainly on the £irst dive,
are going to be in the plastic range. On HIS and on most steels, they'll adjust,
hopefully without cracking. This is why we go back and check €or cracking. But
they will adjust, And from that point on it will stay within the elastic limits
proviged it's not a stress reglon. A real high strees point, such as the con-
centration at the toe of a crack, may plastically deform each dive and then we
have plastic fatigue. So that it's very important that we stey above this non-
ductility temperature because we know this has to exist or we have to find some
way of designing a submarine with absolutely no stress concentrations, which is
beyond the state of the art.

Q. Yes, Mr, Keays, that's exactly the question I'm trying to ask you. But
it's pretty difficult to try to control the temperature of the ocean. I'm trying
to ask you whether we are in this range or not?

As I didn't get a chance to finish the question in regards to non-ductility
temperature of HY-80, 1It's specified that it shall be at lsast =-- the highast
maximum non-ductility temperature is minus one hundred degrees Fahrenheit. We
are well below this,

Questions by a member, RADM Daspit:

Q. What is the maximum for KTS? Did 7 understand it might be as high as
sixty degrees Fahrenheit?
A. Yes, sir.

Q. Can it be controlled se that you could make the specification and keep
it above, say, ten degrees Fahrenheit?

A, Because of the nature of the material we can't control the process well
enough to Ret it below the range we're talking. On & case basis we may, but we
may reject tem lots to get that one lot that's cold.
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Nelther counsel for the court, the court, nor the party desired to examine this
witneas further,

The president of the court informad the witness that he was privileged to make
any further statement covering anything related to the subject matter of the
inquiry that he thought should be a macter of record in connection therewith,
which had not been fully brought out by the previcus quegtioning,

The witness atated that he had nothing further to wmay.

The witness was duly cautioned concerning his testimony and withdrew from the
courtroom,

Commander John Woolaston, U.S. Navy, a former witnass for the court, was recalled
as a witness for the court, reminded that the oath he had previously taken was
still binding, and examined as follows:

COUNSEL FOR THE COURT: This is a closed seasion of the court, Commander Woolston,
and you may divulge classified information here,

DIRECT EXAMYINATION
Queations by counsel for the court:

Qs In your position in the Bureau of Ships, have you made a review of the
defects in the PUFFS inserts in THRESHER?

A. Are you speaking about the original PUFPS insert or are you talking about
the replacement during PSA?

Q. The replacement during post shakedown availability,

A. Yes, I have, The question that was under inveetigation was that of
circularity. The daviations shown on the condition sheet indicated deviations
as much as five-gixteenths af an inrh In researching this in the shop, it was
reported that these were taken based on a design circularity rather than on a
before repair circularity, This is only reasonable since the before condition
involved & very large heavy insert and a hole which was in the top of the PUPFs

that the hull circularity as built was very close to Amsien circularity of the
design of the hull; consequently, deviations of five-sixteanthe af sm dmol ce -
point very close to the center line seam and a quarter incn ror some distapce
away are well within the half inch allowed. Therefore, I would eay that the
circularity at that area was satisfactory,

Q. 1In testifying on this point, were you making refarence in part to the
report submitted by Mr. Harrison Sayre as a result of his visit to the Shipyard?

A. The condition report to which I referred was attached to that report,
yes, sir,

Q. Por the record will yYou identify that as Exhibit 1547
A. Yes, pir,

Q. Have you also conducted a review of changes in structure to THRESHER
during her post shakedown availability period?
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A, Excuse me, before I go on with that -~ but to make it perfectly clear,
the condition report to which 1 refer is an inclosure, Serial Number 11-593-20,

Q. Thank you. My last question was, "Have you also made a review of
changes in the structure of THEESHER during her post shakedown availability?"
A. Yes, sir.

Q. Would you report the highlights of your review, please?

A. The highlights of the structural changes in THRESHER ware those involved
with accomplishing the change order teo stiffen flat plate structure to decrease
the effects of fatigue loading.

Q. So far as your review would indicate, were they performed satisfactorily?
A. Yeas, sir.

Q. Have you made a study of the likely order of implosiom of compartments and
appurtenantes in THRESHER At crush depth.
A. Yes, sir.

Q. Would you give us the results of it, please?

A. Well, inasmuch as order of implosion is very complex, particularly where
it gets into flat plate structures, I have divided rhe types of structure into
arcas which might go at roughly the same time. 1 have reviewed information
telative to Captain Leshmys findings at Norfolk and, bacause these were not very
precise {n pinpointing a series of closely spaced implosions, I haven't tried to
get too refined, But, basically, the first series would be the major compart-
ments. The second item would be a bulkhead.

In my opinion, at crush depth, if any one compartment went, then immediately
the remainder of the ship would go from intermal bulkheads. The question &s to
which space would go firast 1s almost imposaible to answer since it involves not
only the design strength, all of which run in the vicinicy of between b(1}] and
b1} feet, but also individual details of workmanship and specific hard spots.

Shortly after the compartments went, I would next expect the sphere to go.
The sphere was designed to have a collapse depth equal to the hull without any
benefit of stiffening from the MONEL inserts for the transducers. The escape
trunks would go at about the same time. We have a series of hard tanks: the
forward trim, the two auxiliaries, after trim, two WRT's and two large sani-
taries and a small sanitary tank, which would go, I think, in a fairly slow mode
of implosion as compared with the hull, which essentially collapses, These I
would expect the plate to bulge in and drip so that the noises emanating would
be considerably less than they would be from a collapsed major compartment.

Q. Would you state what you meant by "WRT's"?

A. Water Round Torpedoes, There are two small areas in the ares just for-
vard of the reactor space which are voids, know a&s the pipe trunks. These go
through the area between FPrames 51 and 52 outbosrd. Garbage ejector should go
well below collapse depth. We have three items: torpedo tubes, periscope and
ECM mast, which may very well not have gone at all., If there was any distortion
around the middle of the tubes, they would have gone, It is quite conceivable
that they deformed momewhat and did not completely collapse, The reason for
this is that the torpedo tubes and the mast are designed against hydravlic shock
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and damage from depth charge rather than just the hydrostatiec pressure.

There are some small items, such as magazines, that might have popped as
soon ae the ship was flooded, The steam generators may either have imploded or
have flooded., I would anticipate thet they probably flooded. There are mis-
cellaneous flasks and bottles on board which would go at very many different
depths., The main alr banks wouldn't have sone at all. but thev probablv flooded
finally from the other end. Freon bottles, which are normally arcund 225,
probably went as soon as compartments flooded., We have some internal oxygen
flasks, a very small emergency flask, which probably went very near the end,
These, basically, are the items. I can't pin them down much more closely than
this simply because there isn't enough information in, I think, to raslly draw
any conclusions on. We haven't imploded square items or items with flat bulk-
heads to the best of my knowledge.

Q. Can you tall us whether thgre are any plans afoot in the Bureau of Ships
to provide better protection of vital switchboards from leaks from a high pressure
water line thit could directly take out ab{3} 10 Ubug in the switchboard?

A. Yes, 8ir, This is new, so I can't give you any status on it,

Q. The court has heard testimony which questioned the use of high presaure
Hydraulics systems, particularly in the light of the smell clearances in the
valves which are susceptible to malfunction by even minute particles of matter.
Would you state your view as to the desirability of changing over to a low
pressure hydraulic system in a deep diving submarine, such as THRESHER?

A. Yes, There {s a very definite difference of technical ongnicn as to
whether hvdraulics svetems should be built in tha vicinitv nf (BT P
whethar they should be built at (b}{1) or even back down to 600, There is no
questlion That ror high performance, light weight items which are necessary for
deep diving submarines become even more nacessary as the depths go down, that
high pressures must be maintained. Studies have been made looking particuiarly
closely at the area between {BX1) since for any particular system
that's been studied to date, the mipimum weisht seems to be anmevhera hnﬁgﬁ?r
those two figures. The decisions for (1) in the internal systems and for
the exterual systems were made some time ago based on the information available
at that time. I would not change these decisions today.

As far as the valves are cpncerned, jamming of valves by very small particles
is an item which should not occur if the valve {s properly designed. The problem
of fine clearance valves in general has boen that the oparators ware not de-
signed to cope with the valve in what is known s8 & “silted-up conditien.” Re-
gardless of clearances, whether they are extremely fine for low leakage Navy type
valves, or considerably isrear for miasile handling service, for instence, which
have clearances as much as ten times as great as the Navv lou laakasa rune uvalwec
the silting time in & normally dirty oil is comparable. The flushes necessary
to break loose a spool which has been silted for a given time are also comparable.
Consequently, we gain by having the fine clearance valve by not having te have as
much leakage, For instance, we did make a study informally at one time of using
2 clearance about ten times as great in our valves to see if we could cut the cost
and increase the reliability. The answer we got was we wouldn't increase the re~
liability, we would hardly touch the cost, and we'd have to add at least one more
hydraulic pump. The original valves that we used on THRESHER did have a problem
in thatr, In the spring offset valves where you have to balance the spring force
to move the pilot one way, against the sclenoid force to move the pilot the other
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vay; in & fully silted condition they were marginal, These were changed during
the PSA so that the valves would operate even in the fully silted condition.
That is, you could leave them in a dirty system for six months and they would
operate., This is to the beat of my understanding of tests that were run and
lmowledge of the background of getting at that particular valve.

Q. Were you aware of the fact that THRESHER suffered difficulties in the
reducing valve from theb(1) high pressure air system due to clogging
ag a result of dirt right up almost to the end of her post shakedown period of
availability?

A. From personal knowledge I was not familiar with the problem of these
valves during the latter part of the PSA,

Q. Based upon your testimony that this would not oceur in a well designed
valve, would you make any comment as to the design of the Marotta valve used as
a reducer?

A. You Just shifted from hydraulics to air, sir.

Q. I believe I said'high pressure air."”

A, If someone were to show me what had happened, I might make an opinion. I
don?t know what the problems were during the latter part of the PSA or if there
were problems, to my personal knowledge.

EXAMINATION BY THE COURT
Questions by a member, CAPT Osborn:

Q. On the subject of high speed contrel, you are faced with a problem of
large plane areas at low speeds. Yet, exceptionally fast reaction time is re-
quired for high speed operations. Do you think it would be better to use a
flipper type control with respect to high speeds and reserve the large planes and
large speads for more emergency action rather than primary control?

A, This is a possibility and would have to be evaluated in terms of an over-
all design. It would be quicter in almost every case to operate the main plane
rather than small tab or flipper on it. This also would affect By 1) ,

To compate the use of the plane with a flipper at high spesad you have to
consider, since {t is a safety measure, how you are assuring that the main plane
is to be kept in position while you use the flipper, how you can bresk it out in
the event that for some reason you wanted to use it in emergency; then, in com-
perison, look at possibilities for controlling the movement of the main plane fn
someching even more reliable than what we think is a reliable hydraulic svetem.

Q. Well, just look at an airplane, for instance. We don't use the coticept
of moving the compléte wing under any conditions. Yet, this is halfway the
concept that ve have in our sail planes on a submarine,

A. Technically I can't agree with you, sir. The wing is not like a control
surface on an airplane; it has another function. But the tab versus the aileron,
this has been looked at; it is much more complex and involves the double linkages
of operating through the plane stack and then operating on a control tab, There
are advantages to it; it has been looked ht; so far it hasn't appeared to be
advantageous encugh to go to it.
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Q. My primary interrogation of the opgrators really pins down -- I think the
number one advantage of abil) boat is the gravy factor that you have with
respect to plane casualty. All f'm trying to look at from the practical point
of view, 18 there some method involving plane high speed control that you can
keep the inertia off the ship, and what have you done to loock into this area?

A. You touched on one point which I think I will state I don't agree with.
This is not the only area that is important, that is, gravy for a plane casualty.
There are advantages to going to D{1] Efeet besides getting there in an accident.
But have we looked into plane casualties? Yes, we have looked into plane casualties,
Several kinds of approach have been taken. One is a matter of trying to in-
crease the reliabilicy of the system that we have, The second is failure mode of
the system so that you can pull in a second system immediately in order to recover
your planes.

We have made studies on ALBACORE, looking at her high speed operation, par-~
ticularly with this last phase she's goinz into now. to see what the effect of
various recovery measures might be: recovering the use of the planes, particularly
with the external; parachutes; blowing main ballast; installing rockats; slowing
the ship down; reversing the screws; dive breaks; many other things like cthis.

The thing that we have in THRESHER class as an active syatem today is the hy-
draulie system back-up, plus your power to stop.

Q. Certainly the testimony of Commander Axene with respect to tha ship -- he
sald he had not seen any evidence of increased sonar performance at deep depth ~--
certainly in light of our knowledge that we have gained from investigation of the
THRESHER, it appears very marginal whether we'll ever be able to get to slow
encugh speads to realiy capitalize on advance sonar parformance without minimizing
~ontrol, or possible control of flooding, Have elther of these two thingas changed
your nmind with respect to deep depths and operating procedures and technical
capability?

A, Very obviously, from the standpoint of recovering from damage, you shouldn't
be going slow, But the question about deep depths as it relates to sonar per-
formance involves the percentage of the volume of the area. around you that you
can see -- her, I should say =- rather than the actual range that vou could get.
This 1s, as you go deeper down to & maximum of approximately b(1) feet, the area
gbout that you can cover listening increases.

Q. 1 am primarily concerned, Commander Woolston, of whether we're going to
get to b1} feet or not. EI em certainly familiar with the converging studies in
the area. I am intareste&’in, do adequate controls and necessary operatfonal
measures that we have to employ really make us take a serious look at this whole
problem in terms of speed required and how far we can get?

A. Quite obviously we were not very far in the studies about recovery from
serious flooding casualcies at the time of THRESHER. We do know that we can gain
in the use of the depth. Quite obviously, also, to increase the range at any
depth, we have got to quiet the ship; and the slower she goes in general, the
quieter she will be. The advisability of going slowly or hovering at deep depths
ia not very high from a safety standpoint, and it certainly looks a lot worse
today than it did a month ago. Our studies involving safety involve,also, a
look at what we can do with speed so that it can become an operator's decision as
to what speed he uges, knowing the balance he has at any time between safety and
performance.
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Q. Well, this leads me right back into another question, which I'm primarily
interested in. Do you think to some extent that we'll probably end up having
something like an operational band at which we have aimost unrestricted operations
with respect to speed, quietness, securing of machinery, and anything you want
ro look at; but a band that’s desper than this that you can capitalize on that
you only proceed to under very, very special conditions; one, to protect your-
self against plane casualty going in a down direction; and, twe, with enough
speed to insure that you have a reasonable capebility to cope with a flooding
cagualty?

A. 1 think this is quite possible. I would think that normally a commanding
officer would have this in’ his mind during normal operations. He would set it
for himself. But I would expect thet it would be very definitely documented
within a matter of not too many weeks as operational doctrine in both Forces.

Now I might say a little bit more on this subject -- that, on the completion
of the Bureau's study of all submarines we will be able to come out with a meaesure
of how far we think we can go in making each ship safe, and I am sure we are going
to come into a situation of taking these time-dollers and equating them to in-
creased safety for some of our ships.

Q. I am not trying to put you on the defensive or criticize your design,
Commander, which I think is a good one. The only thing I'm crying to get clearly
across is that the ship camnot be operated independent of design, and in most
cases, when you decide in Design, you have already fixed the way the ship will be
operated, Do you agree with this?

A. To a certain extent this is so. I think that both designers and operators
have heen very slow to understand that.

Questions by a member, RADM Daspit:

Q. Commander Woolston, counsel asked whether the Bureau of Ships is taking
any steps to better shield electrical switchboards from things like the effect of
water leaks., As I understocd your amswer, you said yes, but it was 50 nev that
you weren't aware of exactly what was being done. Was that correct?

A, Yes, sir.

Q. What do you mean by "so new"; do you mean since the THRESHER incident or
before?

A. We have had roquirements before, Admiral, which involved strictly those
like if you spilled some water on the top of switchboards you're not going to
short it out -- drip-proof equipment. As a result of THRESHER the idea of
extreme protection is being looked at. HNow, in between, we have general locations,
and that's about all. We have had open bottom switchboards over lines, which,
if they burst, might very well knock ocut the swicchboard.

Q.. I believe the Bureau had a recommendation as far back as the Fall of 1961
which recommended that the Bureau lock into this. Am I to understand from your
answer that they paid no attention to this recommendation at all?

A. I'm not familiar with the particular request, Admiral.

Questions by a member, CAPT Osborn:
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Q. Commander Woolston, I know that the THRESHER design has been a subject of
study and re-engineering in certain areas of which at the cime prior to the
THRESHER casualty were comsidered to be marginal or could be improved, Could you
elaborate in a brief way on what areas were covered in this particular thing and
what additional areass you expect to cover more in detail as a result of this
casualty?

A. Almost all systems were studied as to engineering, all internal eystems.
The thing that has happened with the THRESHER casualty is not so much an area of
new items with the main exception of a real hard look at what we can do seriocusly
te further protect our electrical system against flooding, which can become ex-
tremely serious even if it's & small hole., There ia a change in balance of de-
sirability, quite obviously. That is, we will spend more now today in going back
into the systems that were re-engineered & few months age to increase the capabil-
ity of the ship to recover, mainly from a flooding casuelty. There would be
incidental gains on control directly from these measures, Further looks are
being made into the possibility of limiting down engles -~ I shouldn't say "down
angles" -- I should say dive angles om the stern planes, mechanical means of
limiting.
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(b) (B) relieved (b) {B) at this point as reporter.

Q. All I am particularly interested in--we are looking into 2 lot of
areas--with respect to this particular casualty, involving safety, mainly
a1lr capscity, blow rates, hydraullc systems, air systems, electrical
systems integrity with respect to flooding--this type of thing. Were these
areas looked into very much in detsil and solidified with respect to the
improvements to be made in THRESHER?

A. During the re-engineering, you mean?

Q. Yes.

A. All these systems were looked at for re-engineering, yes. Safety
is one of the items. In particular, the increesed blow rate problem has
been recognized and is incorporated into the re-engineered ships.

Q. Do we have any formelized perticular procedures on the way for
designing ships with respect to sccommodation of ailr capecity, blow rste,
depth of operation, time to flood, half-life of air banks, all of those set
up in a certain complicated form to tell us what marein we're eattine into
as time poes bv. rather than sav. desiening the air banks with the abilitv
to surface twice and shoot all torpedoes without having the banks below b{1}
pounds? Are we a little bit more advanced in terms of criteria we need for
designing ships today?

A. Yes., The criteria that we are working for at this polnt is s
criteris that says at test depth, st certain speed, with a certsin bubblae,
and neutral buoyancy, we cen recover from a complete failure of the largest
woter line on board. That 15 what we're working for.

Q. You'll probably build s submarine around a set of air banks undex
those conditions.

A. This is not necessarily so. Now, this is a very ambitious criterion.
It involves a combination of blow-rate, alr capacity, automstic sensing
devices, automatic clesing devices, other combinations; and it invelves help
from the operators, on asccount of I don't think we have yet sn operator who
wants to blow main ballast tanks sutomatically. These sre the things that
are golng into it. This, incidentally, is the criterion we are looking at
the older ships with. What would it take in order tn veach thia strara?
It's going to come out very expensive as back fit. For new ships. knowing
that we already need an increased blow rate--significently increased blow
rate=-and knowing that we've got to be able to shut soma of the valves
faater, the smount involved is not so terribly great.

Q. Are some of the idess, like for instence, in the mein circ line,
substituting say 50 per cent capacity when you don't need the whole line,
are you locking into some of these valves?

A. Yes, indeed. Such ideas ass sutomstically controlling a ses valve
80 1t is no further open than necessary to give the cooling that you need.
This is one of the remifications of the system. As Admiral Daspit men-
tioned earlier, the possibility of even dumping solid lead, dumping ballast
85 2 matter of getting immedietely increased buoyancy, is another possibility.
There are also=-we have got to look a little bit further intc it because
having the capability of blowing the tanks in a hurry, you also see the
problem that somebody may blow them at precisely the wreong moment, and the
wrong mement for a ballast tank fs such that it will get you almost on the
surface at a very high vertical speed with a tank almost dry and st{ll
blowing. You have got to withstand this pressure.
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Questions by the court president:

Q. Commander Woolston, you did mention among the things being considered,
installing rockets?
A. Instslling rockets, yes. This was relative to the ALBACORE atudies.

Q. Can you tell the court how far thie study hes gone?

A. The main things that were looked at, Admiral, were thoae involved in
what 15 the gain in installing these things, snd some=-I am not familiar with
all the details of tha tests that were fun-~but using two REGULUS boosters in
the forward part of the ship to take off #n up engle and stow the ship down,
vere very much less effactive than using full planes or using the dorsal
ruddar; or the most effective single item was 8 parachute that would pop out
behind the sail to slow down and bring in en up sngle. One other one-=-and
incidentslly it goes back to this busineas of very rapid ballast tenk blow=-
even instantsneous de-ballasting of a1l ballest tanks, was a small item for
recovery compared to the inherent stability of the ship.

Q. Commander Wooclston, on 13 September 1961, subsequent to the BARBEL
flooding incident, there was a dispatch sent from Deputy COMSUBLANT to
BUSHIPS, and in that dispatch, COMSUBLANT said that .although recognizing
that nature of problem was such that immediate and complete solution wes
not possible, the type commander must emphasize that in spite of corrective
measures, LANTFLT salt water piping incidents continue to occur with alarm-
ing regularity. And then he cited a number of examples. Then this dispatch
later on said, "Continued dependence upon such tenuocus and fortunate circum-
stances particularly when considering additional hagards imposed under
wartime conditions, is obviously unacceptable. COMSUBLANT appreciates
afforts expended and results already achieved by BUSHIPS in improving the
sltuation. However, it is considered thst urgency of problem and inherent
danger of disaster must be brought more forcibly to attention of all con-
cerned and that corrective/preventive action must be pursued even more
aggressively than has been done. To this end 1t is requested that BUSHIPS
take the following sction on a top priority basis:~=" And then smong those
things that thay wented to take action on ag a top priority mager was--1
don't want to read all of these, there are quite s few here; I'll Just
read the one that I want to get your answer to.

"In new design, reduce wherever possible potential hazard of sslt water
apray demasge"--it uasn't aany drip-proof thing--"'salt water spray damage to
electrical equipment by physical separation, shielding of salt water lines,
provision of watertight closures for electrical equipment, or other
appropriate means."

Now in view of the f£sct that that dispatch was sent in September '61l, I am
a little surprised that you say that this {8 a new item of interest in the
Buresu of Ships, this matter of better switchboards and better protection.
Can you clarify that?

A. I am not sure directly what was done as a result of that particular
item in thet line. And in the re-engineering, which started somewhat after
that and getting ready for the new boata, particularly since the time acale
was hooked to the S3BN6D4, and I did not eit in on the particular sessions
involved with switchboaxrds, I ceannot say from personsl knowledge, either
whether this was considered, or what the impact of the salt water aystem was.
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Q. Would you tell the court who would be the proper one in BUSHIPS to
testify on this point?

A, Lieutenant Commander Rasumasen was the officer vho was running
re-engineering for these ships and Ceptain Cross. I could produce an individual
name with a phone call.

Q. Would you undertake to lat us know--
A. Yea, slr.

Q. =-~when you have determinad who would be beat able to testify on this
point for us?
A. Yes, sir.

A copy of a dispstch from DEPCOMSUBLANT to BUSHIPS3 date/time group 1314102
of Sep 1961, was then offered in evideace by counsel for the court. There
being no objection by the court or counsel for RADM Palmer, a party, the
message was received in evidence end marked as Exhibit 162. Counsel for
RADM Palmer, a party, waived the resding of the exhibit at this point.

Q. Comuander Woolston, are you, in general, cognizant of the tests which
have been conducted pursuant to a request by this court on the air blowing
rate in THRESHER type and other deep submgrgence submayines?

A. I'm not sure what ones have been asked for by the court, no, sir.

1 am femiliar with the information that we have gotten in aso fsr on the--

Q. On the TINOSA:
A. Yes, sir, 1 have seen that,

Q. Wall that's the one that we initiated the request for and then,
pursuant to that, other requests have been made, but that fundamentally is the
one thst has heightened our interest in this subject. Have you had an
opportunity to analyze that problem at 8ll?

A. Only on the surface. We have to make other tests to determine all
the ramifications of this., We-the Bureau-has ssked Mare Island to run some
tests. We have scme preliminsry resulta in from twe ships at Mare Islsnd.

You are familiar them, I assume, with the first thing that ves found wrong
with the TINOSA system?

Q. Yes. The strainers, you refer to?

A. Yes, sir. The next test that is to be run we will take cthe reducing
valve out of the system snd we can see what is the effect of this. From the
standpoint of increasing the capability of the systems of tha ship now for
the operators thet are out, I want them to give a series of shots to see
whether, if there is a small bulld-up, we can get more air out in B short
time in a series of shots than the other. As we find cut more, as soon as
we can pump the banks up, we will check further. The loag run solution to
this problem is quite obvious; it's what we have already planned, but have
not implemented, which is the short circult blow.

Q. Which would not be very expensive nor teke very long to do?
A. Not terribly, no.
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Questions by a court member, Captsin Osborn:

Q. You represent 525 Bureau of Shipa, which is the Submsrine Type
Dask. How many officera do you have at 5251
4. HNine.

Q. How meny ships have you got under construction at the present time?
A. Oh, we must have about 50.

Q. How many different building yards?
A. Mare Island, Portsmouth, Bethlehem==Quincy, Electric Boat Division,
New York Ship Corporstion, Newport News, Ingalls=~gaven.

Q. Do you think your perscanel--adequacy of response of senior pecple
in the Buresu, adequate response from forces afloat, vith respect to
sssisting you in the problema, is adequate at the present time, inadequate,
or totally unsat?

A. I very definitely feel that we could do s better job if we had more
people. I personally feel thst we could do a better job Lif we had more naval
officers. We need, in my opinion, both the submarine-oriented enginesring
duty officer which we have in somewhat short supply, snd we need operators
who are right in from the flest and will o back to the £leet. We can gat
a cross-germination which 1s extremely important. I realize in tha latter
need we are in real tight competition with the needs of the fleat itself.
We could, of course, do a better job with more people, with better back-
ground, and chase down more of these problems to put a personal finger on
the final sclutions where they take much too leng and have not sufficient
attention with the detall and development. I am not apologizing for the
Bureau of Ships. I think the Buresu of Ships is doing a good job in
getting out the things that they are getting out. This kind of a building
program involves a lot of copperaticn from a lot of pecple, but if you
had more and better peocple, I think we could do a better job., Whether or
not this had a direct besring on the situstion with THRESHER, cobviously,
no one knows. !

Q. E reslize that the help you get is more 8 matter of quality than
certainly one of volume. |

A, Yes, i

Q. Both from the operational view and the assets of subtmarine EDO's
that you have present toc put on the problem.

A. Yes, sir.

Q. wWith respect to the total shipbuilding problem, in general, the
total number of ships being built in terms of assets being allocated to
that shipbuilding pzrogram, is the submarine representation and support
at the Bureau proportional to that effort?
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A. 1 think the high level support of the sutmarine people, as far
as underetsnding and trying to carry out their requirements tn changes and
money, has bepn good. The sympsthy for the things that we press, we--
the type deske-being as an arss in the Bureau that forwards these, from
the standpoint of incresse in personnel, we don't do any bptter than anybody
elsa, Fram the standpoint of men per dollars, although we are a large code,
s large type desk, we also have a tremendous program.

Q. I have often hesrd it seid, and have said it myself many times,
1t was the help Erom outsidé that slmost killed me and kept me £rom doing
my job adequately. Do you f£ind this the case--is it the case right now?

A. Are you speaking about the last faw weeks?

Q. T am talking about aince April the 10th.

A. Since April the 10th, the normally tough situation and trying
to support the requirements of several boards, plus the obvious nacessity of
taking most expeditioua sction on the things that we hed previcusly thought
we should do, end the new things that are turned up, of course, it is
difficult, There isn't that much time in any one day.

Questions by a court member, RADM Daspit:

Q. Do you have any officer in your office who has ever had any opersting
experience in nuclear submarines?
A. Only in trisls or visiting, Not ss a member of the crew.

Q. To your knowledge, has the submarine desk ever had anyoume?
A. I don't know of any, Admiral.

Q. Do you know of any plana which would provide you with this
experience in the future?

A. No, sir, I don’t know that such plans don't exist; 1 don't know
of them. It is an obvious need.

Questions by a court member, Captain Hushing:

Q. I believe you mentioned that there were approximstely nine officers
in the type desk?
A, Yas, sir,

Q. Do these officers not only handle the new construction problems
but the maintenance of all the operating submarines in the United States
Fleet, both Atlantic end Pacifie?

A. Yes, sir. Every bit of business that touches the Bureau of 8hips
except those handled exclusively by 1500.

Q. So that this is the total available headqusrters type desk effort
for the total submarine operation and building program in BUSHIPS, is

it not?
A, That is correct.

Unclassified

1130



Unclassified

Questions by the court president;

Q. Commander Woolsten, in addition to the nine officera, de you
have civilian engineers?
A. Yes, sir.

Q. How many?
A. It's approximately 28, T am not sure of the exact number, plus
clerical help.

Q. Commander, do you and the other officers normslly find it necesssry
to work six days a week?

A, It varies whether we work six days a week, work long hours or what.
Almost averyone in the code spends at least eight hours a week extra,
and the average runs ten to twenty, not counting trips.

Q. Does the personnel limitation mitigate sgainst timely addressing
of problems such as thst which was posed by COMSUBLANT in Exhibit 1627

A. There's no question sbout it. I might say alsc that in my position,
I should be able to answer all the questions relstive to the re-engineering.
I should, I feel, have had time to sit in on all of these and did not,
becsuse of the requirements of the bssic fob of continuing the building
program on the 593 clasa.

Q. What would be your estimate of the cost, overall cost, in very
broad figures of the 50 ships for which Code 525 is responsible on the
BUSHIPS side for comstructicn?

A. Four billion dollars. I want to make sure I have my decimal point
in the right spot. This is new construction and this ie based on roughly
& lictla better than 60 million dollars aplece for a 593 class and the
FBM submarines aze running closer to a hundred. This 1e total cost.

Q. Now what would be cthe rough approximation of the coat, the replacement
cost of all of the other submarines for which you have BUSHIPS respomsi-
bility regarding repaira?

A. To replace them with a ship that is spproximately the same capability,
I would say it would be somewhere over ten, probably over fifteen billioa
dollars for equivalent ships.

Q. So that in round figures, Code 525 in BUBHIPS, which has nine
officaras, not one of whom is nuclear-submarine experienced, is respeonsible
for the conatruction and repair, from a Buresu angle, of roughly fifteen
billion dollars worth of submarines?

. A. That's righe, Admiral, The particular requirements of the nuclesr
plant sre taken care of by snother code in the Buresu.

Q. By 13007
A. Yes, sir,

Q. Are there not, however, consideraticuns of design, construction and
repair, which cannot be isoleted from Code 1500's work? In other words,
do you not have to take into consideration many factors that sre introduced
by the fact that we have nuclesr propulsion in these ships?

A. Oh yes, indéed,
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Q. If you and your fellow officers in Code 525 knew nothing about the
raquirements imposed by muclear propulsion, would it be practicable for you
to do your job properly?

A. No, I think definitely we would be quite incapabla of deing our job
properly.

Q. Would experience in the actual operation of nuclear submarines add to
the overall competance of your group to do ita job, in your cpinion?

A, Yes, and this could be dope in geveral ways. I think it would be vary
valuable for these of us who have been in nuclear submarines for a fair length
of time, to have an operator to help us. It would have been valuable, I know
to me, to have spent half my time on a diesel boat and half my tima on a
nuclear boat. Either kind of approach -- it halps.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. Notwithstanding the limited number of officers serving in Code 525 snd
the heavy load of their duties, is it a fact that at leaat one of those officers
within your own recollection, has been called away from his duties in the
Buresu of Ships to ait on a selection board for a considersble number of wesks?

A, Yes, sir.

Neither counsel for the court, the court mor counsal for RADM Palwmer,
s party, desired to exemine this witness further.

The president of the court informed the witness that ha was privileged
to make any further statement covering anything related to the subject mattar
of the inquiry that he thought should be & matter of record im connection there-
with, which had not been fully brought out by the previcus questioning.

The witness made the following statement:

THE WITNESS: There are several items that crossed my mind thinkingover the

previcus testimony, FPoint one, my testimony before and this time is-sonm—
unclassified "TiewmEtEY with the exception of the itema relating to things heard by Captain

Leahy. 1 am not sure vhether this is considered secret ot higher at thia point.

PRESIDENT: Yes, Captain Leehoy's data was sacret.

WITNESS: On the trim suction test for THRESHER, wheve we had the failure om the
first deep dive at test depth, I think I stated that it vas poor judgemant on
the part of the people who signed the test memo to have done this, and I think

1 wvas probably one of thoss peopls, and this is one that 1 verbally asked them
to correct, and vas a little shocked to find it hadn't been done, but it was wmy
tesponsibility; I failed to get it done. Om the question that vas posed by the
Shipyard Cormander's counsel on ASW versus trim and drain system failures, I
hope I was clear. In looking at my testiwony, it did not look clesar; that ia,

s sil-brazed joint failure on the trim and drain lime would result in much less
damage--and I would be much lesa worried about it--than one eon the ASW system.
However, from the standpoint of looking at the joint snd saying this was evidence
of good or bad workmanship i{n the Yard, I would not differentiste betwvesn the two
because the workman should have the ssme standards on trim and drain as on ASW,
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One other item, in general, on the first presentation that I mede relative to
design, if thers is any question that aaybody in tha court has relative to how
such vas oy personal knowledge and how euch had I absorbed by osmosis, I would be
happy to explain, if there is & question. If not, the other item is relative to
the air valves. I am famfliar with the problems that we had with this particular
valve early in the operation of the system when we first put it in commiesion
back before the ship first went to sea. If you are interasted in that ares, I have
info what happened. At the end of PSA, no, becauss they ware redesigned since
then.

The witness was duly cautioned concerning his testimony and withdrew from
the courtroom.

The court then recessed at 1207 hours, Tuesday, 7 May 1963.
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The court opened at 1348 hours, 7 May 1963.

All persons connected with the inquiry who were present when the court

recessed are now present, except for (b} (&) , Wwho was relieved as
reporter by (k) (6) 5
(b} (€) was called as a witness for the court, was informed of

the subject matter of the inquiry, was advised as to his rights against self-
incrimipation, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: Mr. (PI(8) | this is a closed session of the court
and classified information can be divulged.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. State your name, address and present occupation.
A. My name is (b} (&) ; present address, (k) (6) A
. My occupation is Marine Engineer, presently assigned to
the Machinery Design Division of Bureau of Ships as a Project Coordinator
for submarines.

Q. Would you briefly describe the nature and extent of your duties in
your present job?

A. My present job duties encompags all machinery systems for new design
submarines, exclusive of the nuclear primary system,

Q. What is your background and experience in your profession?

A. I have been in thie present job for approximately four years. I've
worked as a Marine Engineer, mainly in the piping field, since 1942 for the
Bureau of Ships; part of this time was spent in & type desk, namely, the
piping field.

Q. What is your educational background?
A. Mechanical Engineer.

Q. 1In connection with your present duties, have you mide a flooding
recovery capability study with specific referance to THRESHER?

A. Yes, sir, these studies were made really by Electrie Boat Divistom,
under our contract,

Q. Have you familiarized yourself with the study and its conclusions?

A. Yes, sir.

Q. Do you have it with you?
A, Yes, sir, I have some viewgraphs which summarize the study in not too
much detail.

Q. Will you proceed, then, to make a presentation of that study.

A. Before we go into this, perhaps some background. We have been looking
into this problem for all ships for over a year in the Bureau. The impetus
for going into this study came up due to some evidence of some weaknesses in
the salt water system, also by request from forces afloat for facilities for
pressurizing compartments on board the ship, and alsc in connection with the
decision that had to be made to leave air on, or take air off, BM's when the
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missiles were changed to not require so much air. In any event, the criteria
that we used for designing these ships, that is, the 593 and, basically, the
586, the 580, and the 585, is represented by this:

(At this point the witness started showing viewgraphs on a screen, )

To provide sufficient air to empty the ballast tanks when Lhey are on tne
surface twice, and also fire all torpedoes. This requirement here is for
BM's only, so it's not pertinsnt to our present discussion. After the true
ballast flows are made and firing torpedoes are done, our criteria is that we
will still have P17 pounds left in our air banks. This B{1) pounds was
roneiderad rufficient ro create & reasonable size bubble, or buoyancy in the
tanks after these evolutions. As I say, we looked at this criteria., We found
it wanting and we embarked on a study program, which soon became evident that
we would have to use the computers that were available to us. The computer
studies had to take into account all these variables here. I think most of
them are obvious and, inasmuch as they all are interrelated, it represented a
problem that was completely unsolvable by manual means.

Q. 1I1f I may interrupt. Will you mention the variables, so that the
record will show them?

A. Yes, air. Direct variables are hole size, the location of the flood-
ing, the depth of the ship at which the accident occurs, the time to secure
sea valves, the ship's speed at the time of flooding, the ship accelerationm,
due to either its buoyancy or if it is available, the initial air bank
pressure, the time of delay before initiating blow, the effect of pressurizing
compartments simultaneously with blowing tanks, the amount of air we have
stored on board, the blow rate and the ship motion during the maneuver follow-
ing flooding. All these variables are interrelated.

looking et &ll these variables, and looking at the 593 in particular as
one of the ships that we studied, we have coms up with some curves here,
which shows the results of the studies and would predict what the 53] would
do with the systems as installed, This is only if this system was arranged
to give us optimum flow rate. This chart here is based upon a continucus
flooding assumption; that is, the sea valve 15 not clesed, The hole size is
teally an orifice at the hull of the ship. Therefore, any real pipe failure
within the ship would give a Elooding less serious than indicated here. The
initial depth of the ship is indicated here. At design depth, lor instance,
in the 593, we would expect to get a blow rate approximateiy this amount.

qQ. g?ﬁld you mention that blow rate?

A. , initial blow rate, B{i} fiask on
board. charmed to B{1] pounds.

Q. And the design depth is what?

A, b1} This indicates that we could rolerate approximately a
1-1/4 inch pipe bhole and still recover, 1t also indicates that a 1-1/2 inch
pipe hole, we could not recover &t that depth.

CAPT HUSHING: Let me interrupt. We are not talking about pipe holes; we are
talking about orifice holes.

WiTNESS: That is true,

CAPT HUSHING: Well, ther, will you use the term orifice whan you mean it
instead of pipe holes?
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WITNESS: Yes, sir. The hole size referred to as orifice at the shell of
the ship. This doer indicate another effect, which I will cover more fully
on another chart. It shows how much better off a ship is with an initial
speed of ten knots. In this case, at test depth, we could tolerate a hole
in the side of the ship about 2-1/2 inches. You can also glance at the
other various depths and note the degree of improvement for the shallow
depths., A more realistic condition, perhaps, is where the operators are
available to close sea valves in a reasonable amount of time; maybe I
shouldn't say, “realistic," but a more reasonable assumption for ship's
FeCOVELY.

Here we have plotted the time allotted to secure valvea, whereas bafore
with a continuous flooding we indicated that & 1-1/4 inch hole could be
tolerated, here, 1f the valve was closed in thirty seconds, we would indi-
cate that approximately a 3-1/2 inch hole could be tolerated; and this is
where the thirty second time for the operator to make his decision and take
action to close that valve, At the 400 depth, for instance, it would indi-
cate that if a six inch valve were closed in thirty seconds, the ship could
recover. Again, with these other assumptions of the b{1]
blow rate. We had this curve plotted to show the effect of a ship's initial
speed. This curve is out of step; it's the 608 curve, but perhaps it will
i11lustrate the effect.

There is a 593 curve in there. (The slides were changed to one for the
503.) This curve here shows a "Go" and "Na-go" condition for the 593 with
again the maximum blow rate, the blow initiated in fifteen saconds, and
indicates that the recovery condition, the ship's motion with regard to
depth, vhich is indicated on this scale, that for sixty seconds after the
flooding occurred, there was no appreciable movement of the ship. It also
points out the fact that the operators could hardly be expected to realire
the difference between a 1-1/4 inch hole and a 1.7 inch hole. In other
words, to say that this is not serious, and chis is serious.

Q. Do you mean L.4 inches, rather than 1-1/4 inchea?

A. No, sir. This 1.4 opening corresponds to a 1-1/4 ips size. This is
iron pipe size hole. The reason why we drew this curve was to illustrate, to
make the point that if a flooding is discovered, the immediate reaction
should be taken either to close valves and to blow, and to analyze the trouble
later. 1 have some 608 curves showing similar, with which you could make
some degree of comparison.

However, as a result of these studies on this ship and others, we came up
with what we might call a target for improvement to existing ships and new
deasign. If you wish, this is the criteria which we are looking at for the
593. In order to recomeend modifications to the existing design. 1If you
wish, I can show this, As 1 say, the results of this investigation, of course,
becomes obvicus, The lessons are that we must maintain air bank pressure high
when your ship is at deep depths. Special precautions have to be taken. It
is highlv desirsble to maintain some speed at these deep depths, and if a
casualty does occur, quick action 18 required to secure the flooding, to blow
main ballast tanks, and, where possible, to apply additional propulsion power.
Also, our studies indicated that where the operators would attempt to
pressurize & compartment, such as the engine room, that thev would soon deplete
their air banks and make a possible recovery impossible. This is what we are
designing to, today. We intend tec provide a ship flooding recovery capability
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gsufficient to cause the ship to surface after anv sinele sea water pirine
casualty, assuming the following conditions: The ship 18 at test depth;

the ship has zero speed, zero trim, neutral buoyancy. For the back f£it of
existing ships, the operators have advised us that this is perhaps too
severe a condition to meet; so, again, for evaluation purposes, we are
looking at the five knot initial speed. This flooding recovery capability
will be based upon definite procedures for recovery maneuver. Ballast tank
blow will be initiated fifteen seconds after the casualty. The air bank
pressure will not be below bl1) The sea valves are undamaged.
Operating personnel are availeble at normal watch stations, The sea valves
are secured after thirty seconds delay for personnel decision, plus the

time to close, based on the valve size, type, location and the access to
controls., Where this manual closing time of thirty seconds is not adequate,
this is based uvpon an achievable blow rate to counter the flooding, the
valve opening will be restricted before going to deep depths. This is
similar to "rig for deep dive" philosophy. For automacic positfoning, device
will be installed to partially or fully close valves in case of a casualty.
We say partially because, in the case of the main propulsion valve, we would
be reluctant to close them fully and thus lose propulsion power, which might
help us. The ship doas not go below collapse depth during this recovery
maneuver. For instance, some of our studies have indicated that the ship
takes on an initial down-velocity and then would recover; but, of course, if
this down-maneuver tock it below collapse depth, we would consider it a no-go.

The ballast tanks are not over-stressed. The ship angle does not exceed
thirty-five degrees during the recovery, and propulaion power not available
if the piping casualty in queatfion could affect main propulsion, That's all
I have here.

Kow I have some 608 curves. The 608 shows up a little better than the
593, At the zero speed conditions with continuous flooding, we could tolerate
a 2,3 inch hole, On the 593 it was 1.4. For the thirty second delay in valve
closing, we can go up above five inches, The effect of addition ship speed
is shown. The 608, however, has a higher blow rate, b{l
and its additional displacement and inertia; it doesn't respond to a flooding
as fast as 593. 5o these things help us. This is a continuous flooding
curve, similar to the one I showed you on the 593. It just illustrates much
more graphically the effect of depth. Let's say at 300 feet, the 608 could
tolerate a six or seven inch opening, with continuous leakage. The 608,
again, shows that this approximate two inch hole, two inch pipe hole this
time, how much improvement you would get with, say, ten knots; you would double,
in site and diameter, the tolerable hole in the shell of theship.

We looked into the effect of delaying the ballast blow. Some of the opar-
ators ve talked te indicated that according to their experience they didn't
think they could blow in fifteen seconds. They would like to wait longer.
However, this indicates, on the 608 again, where we could tolerate the two
inch opening if you initiate a blow instantaneously; and I believe this is the
fifteen second mark that our other curves are based on, If we waited until
one minute was over, we would be down to the 1-1/2 inch opening. The slope of
these curves are essentially the same, regardless of speed,

RADM DASPIT: This curve is gtill based on continuous flocding?
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WITRESS: Yes, sir, this curve is. This is a curve representing the maneuvering
of the 616 for & procedure which we blow tanks only, and then for procedure
which simultaneously we attempt to pressurize the engine room, The criteria on
this ship was the same. insofar as inirial oresaurs was concarnad  bB{1]

We initiated blow fifteen seconds afrer the casualty, but the 616 has some

915 cubic feet of air versus the bi1). of air that the 593 had, so this
curve represents what happens to the ship with a five-inch, continuous hole
flooding. The ship is at test depth; the flooding occurs Eifteen seconds after
that, The initial reaction of the ship is to go down, After about a minute,

we then come up, and for a while both these curves would indicate racovary, At
this point here, however, 770 feet, due to pressuriring the compartment, we
would run out of air and the air bank pressure becomes less than sea prassure,
and wve go down,

CAPT OSBORN: Where is this flooding--in the engine room?

WITHESS: This is in the engine room, yes, sir., This ie & schedule, really, an
internal schedule for flooding studies, which represents the computer timing
and the dates at which we expect to be able to come up with similar curves on
all these ships. This is the study on existing shipe and this is the study of
what can be done to meet the new criteria with a reasonable SHIPALT program;

so the key dates, these are completion dates. At this date here, the Buresu
would expact to be in a position to produce these curves to the oparators, CHNO
or SUBLANT, and let them decide their own limitations.

That is all the viewgraphs I have. I have other curves available in a
little package here, but this represents, I believe, the meat of them, One
point about all cthese curves is that it bringes out the need, possibly, for a
change in philosophy of some of the operators that we talked to. Their past
experience has been, in plotting the curve again, the limited amount we talked
to, was to send somebody back to look at the leak and determine if it's serious
or not, and then take corrective action. That's all I have.

Q. I show you a study entitled, "Preliminary report on submarine floodings
and recovary capabilities." Does this produce in legible form the glides in
the presentation that you just made?

A. There are & few curves which have been generated since this went to
press, I shall attach them,

The cited study entitled, "Preliminary report of submarine floodings and
recovery capabilities' was offered in evidence and, there being no objection,
it was so received as Exhibit 163.

Counsel for BADM Palmer, a party, welved the reading of the exhibit at
this time,

Q. Mr. (b}i6) , when were the studfes, which you have presented to us,
commenced in the Bureau of Ships?

A. The computer studies really began some four or five months ago., Prior
to that, we had made hand studies and reslized that we had to go in as fast as
we could into a more complete definition of the problem,

Q. What wae the purpose of the studies?

A. The purpose was, really--we realized that our present criteria was not
good enough. In fact, that when the Fiscal '62 593 design came along, we had
increased tha air capacity on that ship, but whet became of the plan? As time

went on, capacity was not really the crux of the problem; it was blow rate.
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Q. Then, the over-all purpose--was it contemplated to make these studies
available to the operators of submarines in the command line?
A. Yes, sir.

Q. Was that ever done?

A. Well, it was done. A version of that document there, that was dated
April 25, was actually signed out of the Bureau on the 9ch of April, but it
had to be returned for printing, and because it was not quite suitable, the
version that was going to be sent out at that time really had curves and
data assoclated with more of the 616 class, and it was falt that this data
would not be of immediate halp to the operators of the ships. So, this
version was re-edited and we contacted the force commanders and CRO and deter-
mined that tha fastest way to get thie material to them was to call them in.
We had a meeting; I believe it was the 25th of April, at the Pentagon, in
which we gave them the results similar to these curves here,

Q. Was the data on the old report based on the same blow rate?

A. Yes, it was, but the date in the old report was mainly what could be
done with & new design ship and, therefore, perhaps it was inappropriate--
especially so, due to the circumstances,

Q. %Would you confirm that every time you mentioned a hole size or
diameter in your presentation, you were referring to a perfect orifice open to
the sea?
A. 1t is an orifice with a discharge coefficient of 1. When we say
1-1/2 inch opening, we are not referring to 1-1/2 inches, but to the correspond-
ing hole size with a 1 pat pipe.
TP

Q. Referring to your experience in the Bureau of Ships at che time of
preliminary design of THRESHER, would you explain the background designing
which resulted in & choice of abii] stovage for the high pressure air,
but not abil} blow system for 1t?

A. Well, the Bureau preliminary design report at that time indicates that
the package was sent to Portsmouth for them to look into the details of such a
system, and noting that b{1) air could be used. This decision, then,
wag up to the Bureau to make, but 1 make this slight distinction. The reason
for retaining the B(1) part of the system was that the previous design,
say, the SKIPJACK, had just gone from B{1) blow syatem to D[l
blow system. The SKIPJACK had air stowage to Bl1) and used b{1}
to blow tanks, This part of the system was well developed hardware when the
design was laid out. The reason for going to thed{l) stovage wag
basically to get more 8ir in on the limited amount of space that was available
for the stowage of air flasks in the ballaet tanks.

EXAMINATION BY THE COURT
Questions by a member, CAPT MASH:

Q. Mr. (B)(E) , have you progressed far enough on the design work under
the new criteria to know what modifications need to be made to the 593 class?

A. No, sir, we don't, We are going to require, I think, until June the
5th, according to our schedule. We know what the existing 593 will do and we
know what blow rate we would like to put in on the ship, but we don't konow
vhat 1a feasible to put in on the ship. For instance, our first preliminary
look at her would indicate that we would require a blow rate that is quite
out of question insofar as we can conceive it. So, what we will have to do
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15 look for all the space that we can to put air bottles, design a blow
system to give the utmost in capability, and then go to the other side of
the question and look at what valves on that ship have to be provided with
some degree of closing, or how to close them faster to meet that blow rate.
This is 8 series of computer studies, and on the basis of priority, the
schedule you saw there represents the chinking at the time; that is, get
the information out to operators now.

Questions by a member, CAPT HUSHING:

Q. M. (B}(B) , I believe you testified that the Bureau started studies
relative to blow rate and &0 on about four months ago?

A. Mo, sir. The question was: "When did you start the 593 studies?
Actually, the studies--

Q. I show you a copy of BUSHIPS serial 5256124 of 15 August 1962, Would
that refresh your memory as to time?

A. As I say, Captain, the studies, the basic studies of all the ships
were looked at briefly; the wide problem was looked at over a year ago, but
the emphasis for the EB and air computer time was on a 616 class, and the
bulk of the work we have received in is on a 616 class.

Q. But I'm asking about when it was started.
A. It's difficult to say when it was started,

Q. Let me rephrase the question. When did the Bureau ask that the work
be done?

A. We had this lined up over a year ago, but when we told EB actually,
"Bon't do this; do the 593" is another point. For instance, now we can say,
“"Wa have started the studies on all the ships" but we really haven't.

Q. You have directed that studies be made, but they haven't actually been
started in all cases. Is that right?
A. Yes.

Q. Have you witnessed any tests of high pressure air systems?
A. No, sir, not for fifteen years,

Q. Then, why do you use for your casualty contrel studies the full
capacity of the air banks in 5913, say?
A. The full capacity, sir; you mean all four air banks?

Q. Yes.
A. We were trying to find cut what could be achiaved.

Q. This would be the best possible?
A. Yes, sir.

Q. Do you have any knowledge of freeze-ups in high pressure air systems
when they are on continuous blow?

A. This was certainly not anticipated on the basis of our past knowledge
of such systems.

Q. What does the past knowledge consist of?
A. Well, for instance, three thousand relief valves discharging to atmoa-
phere freeze up. Joule Thompson effect, depending upon which co-efficient you

Unclassified

L140



Unclassified

()
L,

Unclassified

use, would indicate, say, & temperature drop of maybe 20°, bi1)

reducing valves, I think, depending upon which co-effieclent you use,
because, admittedly, this is not a perfect known figure for our conditions,
especlally wvhen you get up to the acoustical flow; but there have been no
indications of reducing valves freeze up, of course, with our previous
flows.

Q. Were there no indications, or just no test?

A. Well, the reducing valves were tasted in the manufacturers' plants;
or that is what we were told by our valve people. They were tested,
supposedly for minutes of duration and not seconds; therefore, minutes, and
no freezing occurred,

Q. So that, as far as you are concerned, you are taking the word of the
valve people in the Bureau relative to the lack of freeze-ups?
A. Relative to the leck of testing, perhaps.

Q. But how about when relief valves are put into systems; doesn't the
germination of the adequacy of a system come within the province of Code 430,
BUSHIPS?

A, This is so, but we never had a release valve freeze up. 1 would say
from personal experience that I have seen them frost up on the outside. Now,
perhaps with a really wet air, it would have frozen up, but with dry air it
wouldn't and, to my knowledge, it hasn't.

Q. What kind of air does & ship leaving the shipyard after an extended
availability normally have in the banks?

A. Well, if they had just charged their banks, and assuming that the
banks were dry hefore they charged them, the air should be relatively dry.
1t's probably the case that after & long period of charging and recharging,
where the water will gradually build up in the flasks and is not drained out,
that is the more probable condition for getting wet air.

Q. What would your estimation be of the condition of the air banks of a
submarine that has been operating for five months and has just charged wp
prior to going to smea?

A, Well, Captain, I don't know. There are drains provided on the flasks
for purging & flask of any water or oil that may be there, If these are used
periodically, and I den't know what the instructions are; I believe it's at
least once every week, they should be reasonably dry, and the ships, of
course, with dehydrators, you are that much better off. But, even with ships
with dehydrators, the water will build up in the flasks and, unless the
drains are used, it will accumulate.

Q. Have you, as a Bureau of Ships Marine Engineer in this field, ever
asked for a test which involves blowing down the air banks of any of our
submarines completely through the air system installed?

A. Not until recently; within the past week.

Q. But, say, about a month agof
A. No, sir, I never asked for itc.

Q. Isn't this the kind of test that we need to have done to insure that
a8 system can be utilized to capacity for which it is built?

A. Well, vhat we would learn from such a test, and I'm certainly in faver
of it, would be what degree of wetnass can you tolerate in air before a valve
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freezes up, or a strainer freezes up because it caztches the snow as {it
forms, The goal so far has been to achieve the dry air to begin with. I
can't help but agree with you. We should have had the foresight to request
such a test,

Q. 1In open court, testimony was given, as indicated in the newspapers,
to the effect that one of the last messages received from THRESHER had the
words something similar to this: "Experiencing minor difficulties. Have
positive up angle, Am attempting to blow." The last phrase, "Am attempting
to blow," What did it mean to you, as a person connected with the design of
air systems?

A. Well, there are several things thet might have happened to abort
this effort, I am not really prepared to say that it was freezing, dirt, or
a malfunction of any part of the system, or what. I don't know,

Q. But, didn't it excite your curiosity or your interest?
A. Oh, definitely.

Q. What were the kinds of conjectures that you went through after you
received this information? Did you think about how this could have happened?
A. You mean, what picture did 1 establish?

Q. Yes.

A. Well, this was just conjecture in my own mind, but I had a picture of
electrical failure, valve closing, other bank coming on, something hitting
that and stopping it. Freezing, or that type of thing, didn't enter my mind,

Q. Did anything else but electrical failure enter your mind?
A. Other than a complete flooding that squelched everything.

Questions by a member, CAPT OSBORN:

Q. Have you made any calculnsionu with respect to saturated air, when it
cools in temperature to asbout -50 , and do you think it's possible to have dry
air under the conditions of blowing 2 complete bank dry?

A. Saturated air at b{l]

Q. Say, you blew the tank down to P!l pounds?

A. This is one method that we use for drying air. We expand it from the
high pressure to the lower pressure and the relative humidity drops im pro-
portion.

Q. What happens in the bank?
A. The bank pressure, if it's dropped fast enough, would show a temperature
drop. 1f it's adiabatic expansion, it can be calculated.

Q. That is true. But what will you have in the bank under those condi-
tions; if I take saturated air, say, at 50° and 1 cool it to minus 50 , what do
1 have happen in the bank?

A. Well, if you cool it that much, the moisture would freeze up.

Q. 1I'd have rain all over the place; is that correct?
A. Yes.

Q. It would be going right through the air lines to the valves; would it
not?
A, Yes, {f it cooled that much.

Unclassified
1142



O

Unclassified

Q. Just offhand, do you think if you had a straight blow for Pt
you would get to those temperatures?
A, 1 don't think so.

Q. Adiabatic would give you temperatures of that order of magnitude?
A, I haven't calculated this.

Q. Why, in most of your calculations, with respect to air blow capacity,
have you a2lso ugsed isothermal expansion?
A. You mean, prior to the work we are doing now?

Q. Yes.
A, Well, prior to the work we are doing now, the blow rate was so slow
it was felt that there would be heat exchange between the sea and the valves.

Q. Do you think chat now?
A. There still is heat exchange, but the question you are asking is:
How much? and I'm really not prepared to state.

Q. Well, an engineering problem of any kind 1s difficult teo get answers
of in a transient status, Don't you predict the most pessimistic on one side,
which would perhaps be an adiabatic expansion; and the moast optiwmistic on the
other, with respect to an isothermal expansion, and come to a compromise that
the real answer is some place between the two?

A. Yes, sir, this is being done.

Q. 1Is it being done in retrospect, or is it being done in, say, prospect
view?

A. Our studies have been going over the past year have attempted to define
a problem more exactly,

Q. Did you have any thoughts in your mind with respect to the departure
of THRESHER on 9 April, with respect to that report, to flooding rates, and to
vhat information the Commanding Officer had in hi{s mitts when he was taking
that ship to sea?

A, There was certainly personal fault finding. The quastion was at the
time--each point that we reached indicated that we had information to give out,
but questions were raised, for instence, on the degree of accuracy--what is
this temperature? Okay, so we sent it back for another computer run to find
out. Time marches on. We're fighting Folaris priority for this type of thing.
We were trying to get this information out, and it didn't get out in time.
Whether it would have had an effect on what happened, I don't know. The point
is, today we are not finished with what we would like to get on the 593,

Q. Having been in the Polaris program, myself, Mr. (b)(E)] I know that
the Polaris program doesn't have any monopoly on brains, because I know most
of the people in it; but it doesn't give everybody else the license not to
think,

A. FNo, sir, the thought was going on; I was talking about competition for
the computer times.

Q. One other question. Have you investigated the advisability of
dehydrators, and using some system very aimilar to our Polaris afr systems,
in the THRESHER class submarine?
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A. Well, the installation of dehydrators, of course, is in the design.
The idea of recirculation, of flushing the flasi out, was not logked at
actively before this incident, but it has been,

Q. Do you have any indication that the dehydrators in the Polaris ships
are doing what they are intended to do, and would they have been any help in
this case?

A. They would, cercainly--well, the indications are that the dehydrators
do work, and the indications are that some don't; but a dehydrator, if it
were working, and there were lots of reports that it should, on atreraft
carriers and on submarines, but it would certainly decrease the frequencies
with which the crew would have to g0 to these vents end purge these systems,

Q. 1I've had many complaints from my auxlliary men with respect to
dehydrators on the ship, snd I had enough resistance to resist the ability not
to use them. Do you think they ought to be installed in the ships?

A. I think so, definitely.

Q. With respect to air drains on the bottles from a standpoint of drain-
ing the air bottles down with water in them, where do you think you would
drain them?

4. You are referring to the low location of the ship, or the point of
take-off from the bottles?

Q. If I departed on a sixty day patrol, how would 1 drain chem down?
A, Well, I can speak more familiarly with new design.

Q. I'm not talking about new design; I'm talking about the ones that were
in the THRESHER.

A. These valves should have been accessible, I don't know where they
were,

Questions by RADM DASPIT:

Q. Was there any Bureau instructiong as to how often an air flask should
be drained down as a routine matter; drained of water, that {a?
A. I'm sorry, sir. I can't answer that.

Questions by the President:

Q. Mr. (b}{B}, how many people in the Bureau of Ships address themselves
to tho problem of high pressure air systems in submarines?

A. Well, Admiral, there are very few people who address themselves to that
problem, as their sole preblem,

Q. Are you one of the people that are Particularly assigned in this area?

A. No, sir. I am the submarine project coordinator. My familisrity with
this problem is matching the ses system and the other things to the blow rate
of the ship. We have, in the Design Divisfon, now, three people who you can
say are working more or less continuously on this problem. 1If you include our
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{b) (6) relieved (b} (6) at this point as reporter.

Q. 5o you have five pecple in the design and computer ares who are associated
with the problem that we have been discussing and similar problems on other ships?

A. Well, I would say these five people are working in this particular area at
this time; they are not working on eimilar problems, Admiral.

Q. 1In other words, working on the THRESHER problem?
A. No, sir - on a submarine problem.

Q. On a submarine high-pressure air blowing system and atorage capacity,
a8 it were?

A, 7Yes, sir. We have, of course, solicited help from the yards in supplying
us with the actual piping data, This is coming in. This requires a suzrvey of
all the working plants, and we will go through the systems plece by pisce, Also
there has been a Commsnder who is assigned to this task at BUSHIPS aa his aole
duty to ride herd on iz until a solution is found.

Questions by a court member, CAPT Qsborn:

Q. 1In retrospect, and I know you've been asking a lot of people about this
problen in terms of what the operators, say, in the Washington, D. C. area, what's
been your general opinion of the answers you've been receiving from these people?
Have they been close to the ball park, fairly informed, or have a complete mis-
understanding of the problem?

A, Well. our ssmnlino faptain, was so few that we probably arrived at
extremes. For example, the 400-foot boat operators indicated alarm that anybody
would fnitiate blow in that short amount of tims. The other people fndicated
that it they know the flooding is sericus, they would close every mea valva and
blow as soon as they knew this, without hesitation. But by the same token, they
implied they wouldn't feel they had to set speclal watches over valve control
stations in that type of thing when going deap in the pasc,

Q. The most basic thing in this investigation has been the word Wign:  wrgn
a joint is made satisfactorily, it's a good joint; "if" you know what to do, then
you can do it. How do you get rid of the "LE" with respect to flooding casualties
and what will you recommend in retrospect when you start on the basis of the
atudies you have saent

A. Well, in our sumnary - and this was agein not attempting to come out
with any limitations on the 8hip - we meraly point out that if you do oot feel
you can close a valva in 30 seconds, you had batter operate at a certain depth
or put & man by that valve, I think it is implicit,

Q. Were most of the people you talked to generally shocked at the lack of
time you applied to this problem?

A. They had to be sold on fts necessity, Let's put it that way, They were
shocked at the size of hole which the ship could tolerate. They were perhaps
shocked with the definition of serious flooding in connection with their experience.

Q. Have you found any cperator who hed the caomplete picture on this problem?
What I mean, an operator and mot a designer of the system, a guy who operstes
submarines.

PRESIDENT: May the court inquire who is an Yoperator"?
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COURT MEMBER, CAPT OSBORN: A guy who has been on submarines &and a guy whose
primary duty is to serve on them.

A. I can't think of his nama, but one officer was the ex-executive officer
on the THRESHER. He seemed to have-- h: was the one that listened to our 25th
of April presentation. He seemed to have a good appreclation on it. Again, I
think he was surprised at how sericus a small leak was. As first presented, he
seemed to be alarmed by the necessity of taking such rapld action.

Q. My general observation is that everyona would be an ocutstanding stud
poker player if they could see the £ifth card. T think that's the case here,
A, I see.

REDIRECT EXAMINATION
Questions by counsel for the court:

Q. Do you think that over & long period of time a dehydrator will prevent
the air in the banks of a submarine from reaching saturation?
A. Not over a long period of time., It will build up at a slow rate.

Q. Must you not, then, handle the air system at all times as if it were
saturated for air bank temperature?

A. This may be necessary. It depends upon the air usable ocut of the banks.
If you are using enough to purge them, then you don't need this,

Q. Turning to a new subject, but in your field as Submarine Project Coordinator
in Machinery Design: We have heard that vrovision was made for automatic shift
from fast to slow operation on main coolant pumps in RAUTILUS. Why was this
feature not incorporated into the design of THRESHER?

A. Well, my direct contact with that problem was not in my part of the job,
but when I worked in 648, in the NAUTILUS and SBA WOLP, the trend at that time
was toward a fully automatic plant. In fact, in the SEA WOLF we had a design
laid out which called for push button starting, where the air reject would
cut into the system. The design had reached the point where this was phased on
paper, and we had a conferance at E.B., at which time we received a telephone
call from the Admiral, and that knocked out the trend towards automatic.

Q. When you say "E. B.", you are referring to the Electric Boat Division?
A, Yes, sir.

Q. From vhat Admiral was this telephone call received?
A, Can I take the Fifth on thet? It was from Code 1500.

BERXAMINATION BY THE COURT
Question by court member, CAPT Oshorn:

Q. Why don't you be wore specific and say Admiral Rickover?
A. Well, as & matter of fact, I did not take the phone call personaily.

Questions by a court wember, RADM Daspit:
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Q. Mr. (B)(E) , you mentioned the former executive officer of THRESHER in your
testimony. There were two former executive officers of THRRSHER. Would it help
you to remember his name if I mentioned lieutenant Commander Cowhill?

A. Yes, sir,

Q. Is thzat the one that you remember?
A. Yes, oir.

Questions by & court member, CAPT Osborn:

Q. There is one other thing I think is extremely important that I think we
should get a fairly good handle on: the general idea when they were designing
the reactor was to go to complete sutomatic systems., This was later discarded
with respect to more hand operation, but automatic in some systems,

A. Right, sir,

Q. Now, I would like to ask this question: Do you think, in view of your
studies in terms of valve closures, things of this type vhich requirs such fast
reaction tims, that we may be forced to automatic closura systema?

A. Yes, sir - closure and/or positioning to a partially closed position,

Nelither counsel for the court, the court, nor counsel for RADM Palmer, a
perty, desired further to examine this witness,

The president of the court informed the witness that he was privileged to
make any further statement covering anything related to the subject matter of the
inquiry that he thought ashould be a matter of record in comnection therewith,
which had not been fully brought out by the previous questioning.

The witness stated that he had nothing further to say.

The witness was duly cautioned concerning his testimony and withdrew from
the courtroem,

Roger P. Dilts, & civilian, was called as a witness for the court, was
informed of the wubject matter of the inquiry, was advised of his rights
against self-incrimination, was duly sworn, and examined as follows:

COUNSEL FOR THE COURT: Mr. Dilts, this is & closed session of the court, and
classified information can be given here,

DIRECT EXAMINATION
Questions by counsel for the court:

Q. State your name, address, and present occutal::l.on.

A. My name is Roger P. Dilts, (&) (8) . Iam
presently a Marine Engineer, tentatively assigned in the Bureau of Ships to the
Emergency Machinery Design Division, and associated tor the last eight years in
the Powver Piping Unit of the Machinery Design Division in the Bureau of Ships,

Q. Briefly describe your present duties {n the Burcau of Ships?
A, Tentatively- and this ia only a tentative assignment - but for the last
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eight years I have been in charge of the fuel, lubricating oil, and water systems
for all naval ships in the design area,

Q. Would you spell your name for the record, please?
A, D-I-L-T-8.

Q. Deascribe briefly your professionsl and educational background in your
present line of work.

A. I had three years of junior collage and industrial art school educatiom,
wherein 1 worked three years ocutside in the Marina field, and I went back to the
Maritime Academy in Port Schuyler, and spent two years in the Bearing Section in
the Bureau of Ships, and transferred in 1956 to the Design Division.

Q. 1In 1957, in the Bureau of Ships, was & study conducted of the utilization
of fresh water cocling of auxiliary systems in submarines?
A. Yes, sir, there was.

Q. Are you familiar with that study?
A, Yes, sir.

Q. Cen you recount the significant features of that study for us nou?
A, Yes, gir.

Q. Plesge do so.

A. At this time, in 1957, the study chat was made of the intermediate fresh
water system for the auxiliaries in the 53] was made by Coda 431, not the code
with which I am associated now. Hpwever, the man that made the study has since
transferred, and I have been asked to give you & review of what was done st that
time, which I will go into & little lacter on. This etudy was made based on a
turbo-electric plant, not a turbine gear plant, This was at a time when wa
weren't sure of the power plant. The heating loads that we had to renew in the
turbo-electric plant approximate the heating load that wa have on the auxiliarcy
systems of the 593. We estimated - and I'm speaking of the Design Division -
that there would be P(3) 1 coolers of approximatelyb{3) faet in length,b(3) 10 US
feet in diamater, b3} 101 axcuge me. I think I said P(3) lcoolers. There are b(3} 10
coolers, P(3) 1 gea water pumps serving each heat exchanger, and P{3} 1'intermedtate
fresh water pumps. The sizes of tha fresh water pumps were estimsted ag b(3)10U
CPM. The size of the aslr vatar oumps vere B{3) ‘e,

Q. That's gallons per minute?

A, Gallons per minute, yes, sir. We made & switch of this in the machinery
compartmant, as it was knoun then, of the 593, wherein we laid out heat exchangers
vertically., We placed the sea water pump and the fresh water pump between heat
exchangers on the vertical foundation. This added eight feet in length to our
sachinery box. The urgeacy of an intermediate system wasn't known at that time.
1t vas recoomsndad by Code 430 to Code 425 that this not be installed, because of
the additional expense involved in adding eight feet on to the machinery box.
This, as far as I know, was the end of this study, What transpired from that
time on, I don’t know, This was signed out of Code 430 on April 15, 1957.

Q. Could you compare the advantages and the disadvantages of this system.
A. Hay I refresh my memory with some notes I have?
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Q. Yes, you may refresh your memory provided you testify from your evm {
knowledga, 3

A. The intermediate system would minimize thes high-pressure piping. We could
eliminate secondary hest exchangers, such as reactor frash water coolars, which i
I would like to say scwething about later on with raspect to a study we are
working on, Another advantage was ths elimination of double tubs shests on secondar:
heat exchangers. The greater reliability of secondary heat axchangars, the
greater the system, We could eliminate stand-bys to hydraulic coolars, and so
forth. We could possibly eliminate pumps associated with secondary heat exchangers.
We could ease the inspection requirements scmewhat, b{3) 10 USC 130

and, of courass, it would reduce deterioration because we
would be using fresh water instead of salt water,

Q. Would it emhance the integrity of the ship?
A. Yes, it would,

Q. And the disadvantages?

A. The disadvantsges, based on our study as to how we would operate at
these temperaturas, contacts we have made recently with vendors, and so forth,
would require machinery to operate at slightly higher temperatures, pechaps 5
to 10 degrees higher in temparature. The total system waight increass, and we
have comparisons at what depth the weight of a fresh water system would becoms
more practicable then a salt water system. It would require more spsca and
volume for the intermediate heat exchangers. There would be mors power rsquirsd
because of the intermediate pumpa. It would increase the mmber of stand-by
pumpe, and perhaps with minimizing the salt water side of tha system, it would
make it difficult for you to flexibly maintain the salt water pump unless we !
went fromb(3) 10 USC 13(pumps. And then, of course, it would requirs continually
topping off the system at the expansion tank. This is related both to the study
that was made in 1957 and to another study which I would like to tell you sbout
for your informatiom that we hava consummated in the last threes months.

Q. Did you meke another study in 1957 on the use of fresh water cooling
in the main condenseras?

A. Yes, sir, there was & brief study mada in January of 1957 of urilixing
fresh water systems. This was a proposed main turbine and condenser with
separate 851G sets in their respective condensers. At this time the combination
of the condensers wasn't known, and we had envisioned a partial bulkhead im-
wadiately aft or forward of the machinery space wherein this would bea a fulle
pressurs bulkhead. We would put around the periphary two pressura hulls in
which wa had installed fresh water tubes to and from the condenser by intermsdiate
fresh water pumps going through these tubas back to the condenser by b{1)

& circulating pump to circulate water arcund the periphary of thess two
hulls, This was very inefficient. The estimated water flow was from 47,000-plus
gallous of water per minute, which would roughly approximate tha sice of a
carrier condenser circulating pump, and we felt it was too larga, and with
1ittle experience Pi1) this, too, was discontinued. Now, the Design Division -
1 did not personally do this - but the Design Division looked iato & trunk
alarm through the internmal part of the ship back to the shell alarm and ovarboard.

I didn't find any calculations supporting flow pressure drop, or what-have-you,
in regaxd to this,
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Q. Will you tell us about the present study of the reactor fresh water cooclers
that you mentioned earlier?

A. Just briefly, gentlemesn, and this is only as a matter of interest and is
not relative to the 593, but we have recently made a study on the AGBS(N), the
2,000, 4000 and 6000 foot boats, wherein we have to be very cautious as far as
resiliency 4is concerned. We have to cut welght to a minimum. We made a study
of the ASW systems, using & basic 593 plan, with b{3) 10USC 130 g£lew, bi1)

b(1) » the cooling requirements of the reactor fresh water system,
b(1) and we have concluded that this
is very tessible, and the size of the heat exchangers which we had proposed would
be approximately b(3} 10 USin length and b(3) 10 USC 13(4in dismeter, with heat exchanger:
set for b[3) 10USC 13 1oad, We had b{3) 'sea water pumps of bi3) gallons per minute,
This would cool all the heat exchangers, with the exception of the air conditioning
condensers, axistent on the 593, not like the usual systems which we have, We
feel that-- I don't have any slides or anything like that with me, and I will have
to testify from memory. On this syatem the pressurs would go dowm-- There would
be & slight rise in temperature of about b(3) 10 US degrees, but this would reduce the
size or thickness of the tubes and allow for the elimination of tubeas, and we
actuslly save weight and volume, This curve here (indicating on & chart in his
poasession) is rather new. It hasn't been checked out yet. It shows that at
approximately-- This curve indicates the reaction on the ses water system if we
were to go down to b{3) 10USC 13! @e were interested primarily on the basis of

this study in minimizing welght, and this {8 the point of the intersection that

we found (indicating on chart), It is a rough eatimation, but it is a good ball
park figure to reflect that if we went above b{3) 10 USC ye definitely should have
an intermediate fresh water cooling system,

Q. Do you have any other information to give us with regard to those studies?
A, There have been some very minor studies made looking into other aspects,
A Doctor Zino from Newport News, approximately three years ago, looked into the
feasibility of putting a condenser outside the hull im the after plane and
having an internal system, s0 to speak, but this was a very minor study. There
have been atill other studies involving wrapping tubes around the hull for
cocling, but these have been very brief studies which have not been detailed,

EXAMINATION BY THE COURT
Questions by a court member, RADM Daspit:

Q. In regard to your study in April of 1957, 1 was a little confused as
to the number of pumps you had, You said you had b(3} 1icoolers and b(3) 1 gea
water pumps. Is that b(3) 1 pumps per cooler, or a total of b{3) 1ipumps,

A. That's a total of b(3)1! sir. The remson we went to b(3) 1l as I said,
the length was some b(3) 10 US' and wa were restricted to a 28-foot hull diameter
in that area,

Q. So you had a total of b{3)ilcoolers, b(3)ilsalt water pumps and b{3)1ifresh
water pumps?

A, Yes, sir. In that r?nrd. sir, I would like to say that the cooling load
then was approximately b(3) 10 USBTU's per minute compared to our figure of b(3) 10 US
B10's per minute on the 593.

Questions by a court member, CAPT Hushing:
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Q. Has any investigation or inquiry been made into & low-pressure salt water
system in vhich there is an energy let-down device connected directly to the inlet
side of the salt water system? By this I mean & turbine which could be driven by
the pressure of the water, drop down to soms given operating pressure within the
boat, and pump back up to go over the side with 2 convertor in the pump of somes sort?

A, No, sir. We have talked to this casuslly, but there have been no studies
made of this that I know of.,

Quesations by a court member, CAPT Osborn:

Q. My observation from a standpoint of cooling calculations from air-condi-
tioning requirements, they are continuously under-estimated, sometimss by a
factor of 300 per cent, and the condenser or cooling requirsments are over=-gstimated
by about the same requiremsnt. Have you ever rationalirzed your actual cowputations
with vhat is actually done on the ships at ses and vhather the resl design criteria
we use are redlistic in the areas of the world we dre going to oparate in?

A, Captain, Commander Jackson, who will follow me, 1'm sure--and I may be
speaking out of turm here, but I understand he was to be here and probably detail
the condenser design. In the 1957 study of the fresh water system, we designed
our heat exchangers for D(3) degrees, snd that study was made in 1957. Theres was
no compromise made for approximately 75 par ceant powsr, which could bs mads with
b{3] degrees on the main condensers sand with no mergin added for that, sesing that
£ull power could be met with b(3)degree water. So this could have been reduced
somewhat, but it wouldn't affect the over-all sixe.

Q. I realize these particular calculations are not somathing that are easy
to maka when you start to get into film coefficients that differ with each degree,
but to me it would appear to be, from & standpoint of condenser volums and cooling
voluma, pretty much on thes pessimistic side and a lot larger than we nsed on the
ships under most operating conditions.

A. Captain, Mr. Garneau, I think will be in & better position to sanswar this
quastion. However, I agree that there should ba a standard design condition for
211 equipments on a submarine,

NHeither counsel for the court, the court, nor counsel for RADM Palmar, a
party, desired furthar to examine this witness,

The president of the court informad the witness that he was privileged to
make any further statement covering anything related to the subject matter of
the inquiry that he thought should be & matter of record in connection therewith,
which had not been fully brought out by the previocus questioning.

The witness stated that he had nothing fuxther to say.

The witness was duly cautioned concerning his testimony and withdrew from the
courtroom,

leo A, Garneau, a civilian, was called as a witness for the court, was
informed of the subject matter of the inquiry, was advised of his rights against
self~incrimination, was duly sworn, and examined as follows:

COUNSEL FCR THR COURT: Mr. Garneau, this is a closed session of the court,
Classified information can be divulged here.
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DIRECT EXAMIRATION
Questions by counsel for the court:

Q. State your name, address, and present occupation,
A. My mame is Leo A. Garneau, (2}8) Presently
employed by the Buresu of Ships.

Q. Would you describe, please, your title in the Bureau of Shipa and the nature
of the duties which you perform there?

A. My title in the Buremn of Ships is Supervising Marine Enginear, Bureau of
ships, Hachinery Design Division, Power Piping Unit, My duties thers are the
preparation of contract designs for all types of ships, Lincluding submarines -
specifically, detail specifications and contract guidance plana,

Q. Briefly outline your educaticnal experience and your background for
your present dutles,

A, I wae graduated from Marquatte University 1n 1¥£5. iTUOLAD &3 Wy Guvein-
ment experience is concerned, I spent three and & half years at the Naval Torpedo
Station in Newport, and seventeen years at the Boston Naval Shipyard, I have been
with the Bureau of Ships for eight years.

. What were your responsibilities with respect to the design of THRESHER?

A. My responsibilities were to make the preliminary feasibilicy studies
which were entered into a fessibility design report, which in turn ultimately
was forwarded to the Portamouth Naval Shipyard for preparation of the contract
design on the 55(N)-593.

Q. How did the concept of THRESHER's auxiliary sea water system develop and
what significant developments were included in the contract design?

A. The 55(N)-593 primary studies concerned increased depth and also one of
the most important features was quiet operation, In this manner, it was necessary
to reduce, for example, the noise of the circulating sea water pumps., As an
example, this affected the main sei water circulating system &nd the auxiilary
gea water systems, Basically, the systems in themselves on the §8(N)=593 original
clags are assentially four systems. They conelst of what we call the after system,
which serves the main machinery room and the auxiliary machinery room; the air
conditioning eystem in the auxiliary room; the forward air conditioning system,
which serves the high-pressure system; and an additional system forward, which
serves the diesel engine. In going to do these plan studies, bl1)

b{3) 10 USC 130 pumps wasn't

possible because of the size of the flexible joints that would have to bhe con-
giderad. b(3)10USC 130

b{3) 10 USC 130

80 this wags one of the decisions that led to placing these components,
specifically the main air vejector S5IC air cooler and lube oil cooler, to the
more constant pressure auxiliary seat water system. This was nothing novel,
becauge the 55({N)-597, which was previous to this design, had this system. There
waa gQuite & lot of thought given tec this, and thers was a lot of support givan
te keeping the main sea water circulating system clean, In setting up the pra-
liminary feasible studies, which ultimately entered into the preliminary design
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report, which went to Portsmouth originally, we considered a so-called single
main, or "Christmas tree" system as we knew them in the older submarines. This
package was delivered to Portsmouth for preparation of the contract design. This
veport included certain information on system components, such as incressed
submargance, preliminary information on hardware. Fortsmouth prepared the plans
Eor contract design which were returned to BUSHIPS for circulation and review.
During the circulation of the contract design, because of the importance of soms
of the vital components placed in the auxiliary sea water system, comment was
brought up that the single main was considered to be tco vulnerable, and that
for that reason, this led to utilizing b(3) 10 USC 130 loop.
This loop was split up through the contract design, was so valved, so as to
permit-- tha system was primarily intended as a normally open system; this ia,
the entire loop was not intended to be segregated. The valve wae intended to
peruit isclation of certain parts of the section In order to continue operation,
One of the things that was quite important was to keep this plant going., This,
of course, was intended to permit isolation of small leaks.

Q. What was the concept in the event of a major casualty?
A. I do not know that answer, It was not approached from that position so
far as ceontract design was concerned.

Q. Was system operation, including the normal valve line-up, & part of
the concept of contract design?
A. No, sir, it was not.

Q. What thought weat into the employment of the system, the action to be
taken with regard to the system in the event of a major casuslty at any stage
of the design?

A, I do not recall how this was handled at that time, We did not go
beyond the system in the valving as it developed. We did not go into the
situation of & major valve alignment,

EXAMINATION BY THR COURT
Questions by & court member, CAPT Osborm:

Q. Don't you think, Mr. Garneau, that when you put your basic ocutlina
system down involving cross connections, involving out-lets to the sea and a
contractual design print, that the essential operating procedures are almost
frogen at that time?

A. I do not know at this point; that is, our contract guidance plans are
subject to development. For example, I might like to add, 4if I may, that up
to this point, ASW, or auxiliary sea water systems up to tha (b}{1} boats
wers normally locally operated. Subsequent to tha contract design at that time
did not include remote control for the ASW, sea chests, sea suction valves and
overboard discharges. These were developed after release of the contract plans

and specifications as developments. As the problems developed, these things
entered the picture, sir.

Q. When the system was finally developed, was the concept of isolating
the system loops from two stations - namely, ona located in the AMS and one
located in the engine room - reviewed by your shop and the disadvantages clted?

A. Not at that time, no, sir, it wasn't. It followed the practice of
previous submarines, morae or leas,
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Q. Has it been reviewed since that tima?

A. It has, subsequent to contract design, yes, sir; after the technical control
passed from the Design Division there was additional review by others, such as
"tech” codes and type desk and the approval of the plans, but once the technical
control passed from us, we do not get back into it very much more,

Q. I am interested in determining the responsibility from contract design
tbdesign agent to the actual operating Instructions as they are used by the ship?
How, when you put out contract design prints from BUSHIPS, you more or less tie the
Yard's hands on what they have with respect to the system,

A. These, sir, are guidance plans and represent a concept which does not limit
the yard; this is, if they have something on which they can improve, this is
permissible. Guidance plans, of course, are different from the contract plen. In
scme instances some plans in the contract stage do not permit any change except
without proper authority, In the case of the sea water system, they are gufdance
plans, which is a method, but is subject to sdditional detailed changes.

Q. I noticed in one instance with respect to the ASW system, your contract
design plan was not followed in that it indicates the elimination of bulkhead
valves, Was this brought to your attention, and if so, what did you do about 1t?

A, I don't know, sir. I cannot answer that question, I don't know the
answer. I never knew specifically at the time why the bulkhead valves were
eliminated. This was done during the tank development and the subsequent tank
working diagrams, sir.

FRESIDENT: The court will interrupt the testimony at this point. Mr. Garnesu,
you are warned, or requested, not to discuss your testimony in the interim
during this short recess, and we wili resume your testimony in just a 1ittle bit,
There {s an emergency call for a member of the court here.

The court recessed at 1545 hours, 7 May 1963.
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The court opened at 1605 hours, 7 May 1963.

All persons connected with the court who were present when the court re-
ceased were mgain present in court with the exception of (B} (8)
who was relieved as reporter by {b} (B}

No witnesses not otherwise connected with the inquiry were present.

Leo A. Garneau, civilian, the witness under examination at tha time the
court recegsed, resumed the stand as & witness, wvas reminded that the oath pre-
viously taken by him was still binding, and was examined as follows:

EXAMINATION 3Y THE COURT
Questions by a member, CAFT Osborn:

Q. Mr, Garneau, I'm trying to translate just exactly what you did with
respect to Portswouth after the comtzact design plans and essential laying
dowr of the syastem was completed at BUSHIPS. Just what waas your responsi-
bility after that?

A, ¥o responsibility after the sigoature of contract plans ard specifica-
tions. The technical contrel then moved from the Machinery Design Diviaion
to the Type Desk.

Q. What do you think of the design of the ASW system?

A. Well it was certainly considered to bt a more flexible system than the
so-called Christmas Tree or single line aystem. It is possible that it naeda
certain additiomal valves, and by valves I do mean where it increases flexi-
bility, hydraulically operated valves which would parmit further segregation
of the aystem. This would mean --= to permit further isolacion. That is, you
could split it and quarter it. This would be a chance to batter control.

Q. Did you take a lock at the syetem components which you are cooling and
determine transit times, witk respect to how long they sould run without tha
ASW system in cperation?

A. Not in detail, sir. We have discussed it, but not in great detail,

Q. Did anybody do thise?
A. Not that I recall,

Q. Now deo you think it should be done?
A. I don't know.

Questions by a membar, CAPT Hushing:

Q. Did you discuss the damsge control features of the ASW system in the
Machinery Design Division of the Bureau?

A. At the time, yas, sir. These things, in & preliminary way, do come
up during the preparation of this. Howesver, these designs are widely cir-
culsted around the Bureau for review and cosmeat. These include Danmage
Control Sectfon, Type Desk, Tech Codes, and so on.
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Q. Dut when the Contract Guidance Flan leaves Code 430 in the Bureau of
Ships, it is 430'e responsibility to insure that the damage control aspects
of the design are included and well kzcwm?

A. We do include, as a result of the =- to the best of our ebility we do
include and do rely om sectioms and Codes who have gome of these reamponsibilites.
These come back to the Design Diviaion in the form of comments, and these comments
are further resolved with the Codeu. €38 might te an example; 648 1s anothar one.
They comment on these things, and eometimes it concerna the position of the valves
for damage control reaeons, but norzally esch of these comments are fully resolved
and then applied to the plans, end then specifications and plans are critically
reviewed and the specifications resd line by line by many of these Tech Codes who
are there to clear these poicts. 5o the opinions are not the opinions of any
single man. They are detailed specificaticns -- are very closely reviewed.

Q. My gquestion still applies relative to responsibility. Isn't it the re-
sponsibility of Code 430 to insure that there is & balanced design at the time
of the completion of the Costract Guidance Plan?

A. My personal opinion i{#, I would say, yes it is, sir. Rather than not
knov'1g, 1 would aay yes to thae,

Q. Is damage control a part of balanced design in an ASW aystem to your way
of thinking?

A. I don't kaow, air.

Q. How about the considersricn of the consequences of various kinds of
casualties; wae this coneidersd during the contract guidsnce design of THRESHER's
ASW aystem?

A. We do rua a preliminary desigm ~- discuss these things == in a way, to
some degree. in our own opinicn; however, as previcusly mentioned, some of this -«
valving, for example -- we rely te & certaipn exteat upon some of our Tech Codes
and some of our Damage Control Ccdes to appraise some of these areas. We are
not able to put our fingers on the exact valve. We start out and discusa and
this is as far as we can generally go, The Coarrsct Guidance Plans, as they are
signed, are sometimes furcher chasged. This appesrs to have beaen true in this
case. Certain valving was changed, the ressons for which I don't know. So it
doas appear that during the development of design these rhiugs can be further
changed. They can be ixproved, really, in the vay of inprovement.

Q. Llet's talk for a few momenta about Contract Flana?
A. Yes, sir.

Q. Do you knest the purpose of Contrsct Plans?

A. A Contract Plan is a plen which, if the Buresu prepares a detailed design
and there are some areas whick it does not want to have changed -~ in other vords,
they can only be changed by the design agent, by discussion with the Bureau, by
letter of authority, or change order, it is firzed up.

Q. Are the Contract Plarns the plans on vhich shipbuilders make bids for
bullding the ship?

A. This is right, sir. Contrsct Plans -- msy I include the term Contract
Guidance?

Q. Yes.
A. Yes, sir, this {s true.
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Q. 1Is there any obligaticn on a shipbuilder to provide anything more than
the Contract Plazs and the Contract Cuidsnce Plans required?
A. T don't know, air. T do not know,

Q. If the ship 1s built ign accordance with the Corctract Plana and the Con-
tract Guidance Plana, would you, 1a Code 430 of the Bureau of Ships, feel a re-
sponsibility for che ship as bdufls?

A. No, sfir, I wouléd not.

Q. Why not?

A. Not on the Contract Guidance Flans, becausa the Contract Guidance Plans
require additional development, detailing, and mauy times sdditional engineering
work. Tha Guidaace Plans in themsslves are merely guidelines; they do not size;
they do not give {nformation on compornents. This ig generally covered by the
specifications. They are purely guidelines for guidance and for interpretation
by reputable deaign ageats who, wher they bid on these things, for exsmple, come
back in the form of bidcers' q=fatlone. Quits frequently chey uncover some areas
that are oot t2o clesr. These are furthar cleared.

3. You feel no Te2poneibility for the product of Code 430 of the Bureau of
Ships as regards implemencatisn of Contzact Plane and Contract Guidance Flans?

A. We feel responsibilicy {nacfar as the -- yes == I may correct that,
I think we must say that therse is 2 responsibility. We are responsible for che
final -- vhat appears iu the spt2ifications as & result of circulation comment
and review; and, Insofar as Buldance plans are concerned, we realive, of course,
there are some aress that peed additional looking., There s a responsibilicy.
I wish to be corrected. There 11 & reeponsibilicw by 430.

Q. Have you reviewed the I8RE3ERF plans, ms built, against tha Contrace and
Contract Guidawmce Plane?
A. No, safr.

Q. Why huven't you?

A. We have had occaaton te, 8t virious times, look at —- call for the work-
ing diagrams. We do rot have those plans and sometimes soms change order will
come up Which 19 initiured by the Tech Code and the Type Deak and thage =- gq
change orders sometimes we have to get the working plan in che particular Byatem,
But normally che working pisns are as: épproved by Cede 430, becauae the technical
control of ths design has then Passed on tc the Technical Codes.

Q. I underscand this very well, Mr, Garneau; buc after the THRESHER was
lost on April 10th, didn'c you want to find cut whether the ship’'s ASW systenm
was built in accordance with che Contract Guidance Plans which you provided?

A. T, of course, naturally, was interested. But as I mentioned before,
1ike the ASW system, we ware aware that sometime back that developments had been
made in the plans; 4n other words, certain valves had been added as a resulr of
datailed design development which we d1d pot get iavolved in. We did notice
that «- for example, the ASW valves sre now hydraulically coatrolled, as an
example. But since our work dots =~ we gra in theiy particular unit in the piping
design, we do cover moar of the new contrace designg. And we do not specifically
stay with submarines all che time ~- I would I{ke to mention this == which pro~-
bably does not Elve us z chance tc follow -- to live with it too closely. Some of
the areas, of Course, dao. Hackinery Arrangements ¢ exielves, there are axeaa
within 430 that are incerested in sutvarines.
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Q. Specifically, after April 10th, did you send for or attempt to obtain the
wotking plans of the ASW system of the S3N-5937

A. WNo, sir, not beyond & training booklet which happened to be available
from the Submarine Arrangement boys, which gave us a pretty good idea of how this
system was set up.

Q. Did you prepare the trainiag booklet for the Contract Guidance Plans?
A. Yes, sir.

Q. Do you think the ahip, as evidenced by the booklet of plans, wag as good
as, or better than the Contract Guidance Plan; what was your opinion of the ship
as built?

A. The eliminacion of certain valves, 1 was uvnable to == for example, bulk-
head valves had been temoved. Another thing that I noticed, that the overboard
discharge connections on the mein loop was interconnected; whereas, when we went
out on tha Contract Guidance Flans they were not interlooped with the sea water
gsyatem. These were things that I noticed.

2. Were they i{mprovementas?
A. I would not say that they were improvements.

Q. Well were they diradvantageous from any standpoints?

A. Removal of the bulkkead valves might have been disadvantageocus; however,
these, st that time, were all msnuslly controlled valves, and, in an emergency,
hydraulically controlled valvea wouléd probably be more suitable. There have been
more hydraulically controlled velves come out smince the time of the 593. What
I mean by that is, there seems to be some requirements scometimes for additional
remote control valves, which we don't get into too much. I understand the
Technical Codes have gotten ints this more than we have.

Q. From ysur review of the booklet plens, would you say the ASW system
es built was adaquate for the purpose?
A. 1T am not familiar with all -- that is, the materiasl status of the ship.

Q. From the design standpoine?
A. From the design standpoint. I do have some opinioma on it; however --

Q. 1I'd like to bave your opinfons on it.

A. I would like at this time to come up with, certainly the materials uvsed
were adequate. The test pressures were adequate, the test pressurss of the
syastem. Barring a major catastrophe type of break in some componment, the system
appeared to be adequate. There was a problem of fabricatiom which others more
qualified, I believe will probably cover this. I refer to the silver brazing and
the welding. At the time -= I would like to mention that at the time of the 593
there was never =- that is, there was not the demarcation between welding and
silver brazing up through that point. However, thes yards, such as Portsmouth,

I understand, and Electric Boat, had a more or less demarcation point. I'm not
certain vhich one it was, but it wae four inches for one and five inches for the
other, something of this type. Certainly if the aystems were -- the integrity

of the systems from the standpoint of sulwergence pressures was certainly adequate,
But in the event of a catastrophe type of break, this would be most difficult to
appraise -- very difficult to appraise so far as ary of our work was comcarned,
this would be most difficult for sny one individual to appraise this fully. These
are personal opinicns. I mention them as they come to mind. This {s probably
all that I can add at thia point.
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Q. How long have you been with 430 in the Bureau of Ships?
A, Eight years, sir.

Q. During that time have there been adequate measures for information
feedback on the adequacy of your designa to you?

A. Yes, Probably not as much as there should be. It is a big place.
It's like the Navy Yarda. Communication is not always good. But, 1f I may,
since having baen in Code 430 - I mention that we have gone through, to mantion
some of the submarines, 585, ths 588, the 597, the 586, the 597, the 593, 608,
616, snd so on and so forth. Not entirely. This has been experiencing all these
submarines. So each submarine comes along thare are alvays developments. 8o
far as 1 can tell at the time of the 593, from looking back, we put in the best
known -- the very best things went in, the very best hydraulic control valves
vent in at the time. There were some weaknesses, but this was brought out. Sea
valves, new valvea had to be brought out. Flexible connections were a special
project by the components people. So that these projects have all been given a
lot at thought, not only by our own Code, experienced pecple, but normally when
we bring these in we try to have people who are experienced in this from some of
the vsrds. TI've worked with Portsmouth people; I've worked with Electric Boat
peop.c. We all have mutual respect for each other and vhenever we turn out the
detailed specs and plans they are the best thinking at that time. We have learnad
a fev things, of course, with the episode of silver brazing. There are bad
situations in the past couple of years. I would rather not talk on this because
I believe there are other pesople more qualified who specialize in this area.

Q. When you say you've been through this list of ships that you hava Just
enumerated, do you mean that you were involved in the design of them?

A. Very much on the order of the others, of course. Thess apecifications
and plans, sometimes the jobs are farmed out, but they alvays come in for review
and comment, snd normally, the areas of certain parta of the specifications,
ultimately we resolve the final comments and coordinate them, and what is done
in the specification is circulated through the Design Division, and this {s
true of all machinery and electrical.

Q. BRave you viaited any of these ships to see how these designs turned out
in practice?

A, No, sair.

Q. Have you been visited by any of the people wvho have had to build them
or operate them?

A. Kot perscnally, no, sir. 1 can't say that. We do a bit on surface
ships. But I can't say, other than some of the project officers that come into
43C, submarine offfcers, of course, normally surface exparisnced people.

Q. So then your total source of feedback information, I assums, is through
correspondance and the officers who pass through the Bursau of Ships?
A. Past experience, and smployees that we bring inm on loan from these yards.

Q. Do you think this is adequate feedback information to insure that we bave
preper in-balance designs?

A, 1 could reasonably state that thera would be some doubt, some good chance
that this could be improved. Thera is alvays chance for improvement. Informatiom
faadback, communication, could be improved in a lot of our arsas. It is very hard

to communicate in many cases. I think this is an area that would cerzainly help
tremendously.
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Questicns by the president, VADM Austin:

Q. MWr. Garneau, you, I believe, are Supervising Marine Engineer. What 1is
yvour classification?

A. Supervising Marine Engineer, yes, sir, of the Power Piping Unit within
the Machine Arrangement ==

Q. Mr. Garmeau, if you would just please try to answer the questioma., I
have noted in your answers to questions a great deal of indirectness. If you
would plemse, if you do not understand the question, ask for clariffcation, but
then try to sddress yourseif to the question. When you have finished answaring
the questions I will give you an opportunity to say whatever you wish. But fn
the interim, please confine yourself to ths questions. I asked the quastion,
"What {s your clagsiffcation?”,

A. Supervising Marine Engineer, GS5-15,

Q. GS-l47
A. Yan.

4. As & Bupervising Marine Engineer in the Power Piping Unit, who is your
immedjate supervisor or superior?

A. My {mmediste superior, sir, is the Head of the Coda, Code 430, Mr. George
F. Fonger.

Q. Do you essentially coordinate the plans of your division or does Mr. Fonger
have time to personally address himself to the plans of your particular power
piping unit?

A. I didn't understand it too well.

Q. All right., Do you,more or less, do the final coordimating, or do you
Just prepare staff work for Mr, Fonger?
A. 1 do the coordinating, yes, sir.

Q. You are the coordinator?
A. That's right, sir.

Q. At your level you sre the one who takes the various comments from the
various Technical Codes and other Codes and grind out the finsl plan?
A, Yes, sir, chis is right,

Q. Nov in your testimony you indicated that your main concern was "to
keep the plant going." As you designed this ASW system you were mainly com~=
cernad with "kesping the plant going." I believe I quate that correctly.

A. This is right, sir,

Q. Now at a later time you said that in retrospect you recognized that
perhaps the ASW system needed certain additiomal valves in the case of THRESHER?
A. Yes, oir.

Q. You also, in answer to guestions regarding your comcern for demaga
control festures, seemed a bit hasy about any responsibility resting with Code 430
for damags control feasibility of this system; and then later you indicated that
you think that you had a responaibility for a balanced plan, which would imclude
damage control feasibility. The word "responsibility” seems to be fairly lightly
used here. You seem to depend, if I understood your ansvers correctly, msinly on
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varicus Technical Codes in the Bureau to catch anything that might go wrong with
the plans from a damage control viewpoint. Do you think that that i{s consistent
witha proper appreciation for your respensibility?

A. Perhaps -- may I ask to have that question again, please? I didn't hear
the last part of that, air,

Q. Well it's simply this, Mr. Garnesu. You have enumerated a number of ships,
of submarines, for which you have been responsible for the ASW systems, and yet
in this particular one you aeem to have washed your hands of it as soon &s you put
out the Contract Guidance Plans. And if you do not concern yourself in & continuing
way with the problem of how feasible these plans are from a damage control view-
point, how are we to have much confidenca in the Contract Plans permitting of propar
damage control measures? That is my question.

A. Well 1 did not wish to wminimize the responsiblity; however, tha over-all
responsibility for the work that leaves Code 43D {s partially -- maybe I have
used too broad a term on this insofar as I am concerned. While I am responsible
at the head of chis unit, I am responsible for conducting this work and assembling
this work for the Head of our Bection, who I mentioned a few minutes ago; and he,
in furn, i8 responsible on up the line to the Head of Code 430, who is a military
ofiicer. 50 I way have misquoted the responsible area. It does not end where I
am,

Q. Who is the military officer? Who heads Code 430.
A. May I give his name?

Q. Yes.
A. 1t is presently Captain Weisert, sir.

Q. BHov long bas Captain Weisert baen Head of Code 4307
A. About two -- & little better than two years, sir. I think bhes started in
December.

Q. And you have been there eight years?
A. That's right, sir.

Q. Captain Weisert would normally lean fairly heavily, I would think, on a
G5-14 who has been in the Code for eight years, would he not?
A. Yes, sir, I consider that to be true.

Q. 8hould he not be able to depend consfderably on you to turm out for him
a plan that is sound and majestic in consideration, all of the major things that
should be considerad sbout that plen, because the Contract Plans, as one of the
wiber members of the board pointed cut, sets tha perimeters within whieh the ship
is to be built? It's true there are detailed plans after that, but the Contract
Plans really leave not too much latitude for changes, and every change is costly,
is it not?

A. Yes, sir, that is right.

Neither counsel for the court, the court, mor the party desired to exsmina
this witnesa further.

The president of the court informed tha witness that he was privileged to
wake any further statement covering anything related to the subject matter of
the inquiry that he thought should be & matter of record in connection thera-
with, which had not been fully brought out by the previous questioning.
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The witness stated that he had nothing further to say.

The witnegs was duly csutioned concerning his testimony and withdrew from
the courtroocm.

Captain Willism Bdward Weisert, U. S. Navy, was called as a vitness for the
court, was informed of the subject matter of the inquiry, was advised of his
rights against self-incrimination, was duly esworn, and examined as follows:

COUNSEL FOR THE COURT: Captain Weisert, this is a closed sesaion of the court.
Classified information can be divulged.

DIRECT EXAMINATION
Questions by counsel for the court:

Q. Would you state your name, rank, organization and present duty station?
A. William Edward Weisert, Captain, United States Navy, Bureau of Ships,
Heal of Machinery Design Branch, Code 430.

Q. What are your duties at the Bureau of Ships?
A. 1 am responsible for the preparation of preliminary design, contrsct
design plans for certain parts of the ships that we build.

Q. What iz your maval and professional background, please?

A. 1 am a graduate of the Webb Institute of Naval Architecture. I also
sttended the Massachusetts Institute of Technology, taking a course in Naval
Engineering. 1I've had ducy cwice before as Design Superintendent at the
Philadelphia Naval Shipyard and San Francisco Naval Shipyard. I've had duty
as Chief Engineer, Aircrafr Carrier USS BENNINGTON (CVA-20).

Q How long have you been in your present billet in the Bureau of Shipa?
Since the 15th of December, 1960.

Q. How do you spell your last name, Captain?
A. W-E-I-3-E-R-T.

Q. 7You alluded to "certain parte of the ships that we build." Would you
specify them?

A. 1In the case of non-nuclear ships, the Machinery Design Branch is re-
sponsible for the selection of the main propulsion machinery, all the piping
attendant thereto, the air-conditioning system, the fire main, high pressure
@i, systems, and in general the piping systems which were at one time knoun
as the hull piping systems. In the case of muclear submarines, gemsrally =-
rather, in the case of lead ships, prototypes, our fisld of operaticn is
usvally restricted to such areas as ventilation, air-conditfoning, perhaps
the evaporator plant; it seems to vary from ship to ship. There fs usually
a formal written agreement between our Code 400, Assistant Chief of the Bursau
for Shipbuilding, snd Admiral Rickover, Code 1500, as to which parts he will
be responsible for and which parts we will be responsible for. This is very
cleariy laid out. Each of us has the opportunity to usually review the other's
wvork.
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Q. With particular reference to the sea water systems of submarines, are
posaible casualties, such as major flooding, considered in the development of
Contract Guidance Plans?

A, Yes, they are.

Q. In this process do you consider valve line ups in different areas of
operation in drawing up the Contract Guidance Plans?
A, Yes, we do.

Q. In the preparation of Contract Guidance Plams, are operative ability
and relisbility considered important elements of the system of design?
A, They are uppermost in our minds always.

Q. Are damage control features, including limitation of spread of damage
and recovery of full operations, design considerations in your branch?
A, Yes, they are.

Q. How are such considerations incorporated in your Contract GCuidance
Plara?

A. After we have completed our preliminary design layout of the aystem,
we attempt to envision different casualties that may be imposed on this eystem
and how the system may be used to either isolata the casualty or in some manner
permit the ship to operate, perhaps at a reduced rate, but nevertheless to give
the ship some opportunity to overcome this casualty.

Q. How do you suparvise the personnel in your Code to insure that such
considerations are incorporated into Contract Guidance Plans?

A. For the most part this is dona through the proper indoctrination and
training of project ccordinators. Within our Machinery Design Branch we have
a number of officers and ecivilians who we ferl are very competent people, who
conduct a detailed review of all the plans and specifications chat we assemble.
These people try to envision different sitvations that the ship may be sub-
Jected to, and design a system so that it has enough flexibilicy that the ship
should be able, having proper knowledge of the system, proper training, the
ship should be able to handle the situation. There are some perhaps, that are
beyond the limitation of the ship.
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(b} (8) relisved b} (&) ag reporter at this point.

Q. Taking, for example==just as an example==Mr. Garnesu in Code 430,
how would supervision be employed to insure that damage control considers-
tions, such as we have mentioned, are incorporated into the design of the
sea water system for which he prepared the contract guidence plenp?

A, WUell, first, of course, he would review the work of his own pecple
and discuss with them perhaps the limitations.

Q. 1 was referring to the review of the work of Mr. Gernesu after he
had done that?

A. His work would agein be reviewed by his supervisor, who is the head
of the Machinery Arrangements Section. At the seme time, a very detailed
review would be going on with the project coordinators that 1 have spoken
of . The project coordinators are supposed to, and do, get very much imnto
the details of each system that we design and attempt to tie together all
the various systems that are eventuslly put together in Code 430. Our
crganization is slong functional lines so that we find in some sections we
will have perhaps sanitary system, and in another section fire main. People
gre Zn a sense working independently on these systems but tied together
through the project coordinator.

Q. What sort of a person, what sort of background and rank would the
person be who is project coordinmator, invelved in reviewing the contract
guidance plans of an suxiliary sea water system for nuclear submarines of
the THRESHER type?

A. We had such people asz Mr. (B)(6) who testified here a little earlier,
and we have had, I think, very competent submarine officers of the rank of
Lieutenant Commander and Commander assigned to the machinery branch.

Q. Would you also review such contract plans?

A. Yes, I do. All the plans and the specifications that we prepsre for
all of our ships, I review enough to satisfy myself that my project
coordinators have conducted s detailed review and understand the system.

EXAMINATION BY THE COURT
Questions by a court member, Captain Nash:

Q. Are you acquainted with the flooding and recovery study which Mr.
{(b) (6) conducted or which he presented to us?

A, Yes, slr, I am familiar with it, not quite in detail as much as
Mr. (B)(E) | but I do know in general what the study consists of.

Q. On the basils of his study and the information determined therein,
what would you estimate is the size of a leak at bii) which might
be disasterous to the submarine?

A. The study which he has presented to you envisioned a hole in the
side of the ship, the hole being an orifice with a co-efficient discharge
of about unity aod this was about a perfect hole, This indicated that hole
could not be any larger, as I recall, thsn one and & quarter inches. Now
we do know that for every length of pipe, ror every riccting tnac exists
between the rupture and the sea chest in the ship that there is a pressure
drop, and this msy be quite comsiderable. So to answer your question
precisely, we would have to know exactly where the hole {8, in order to
decide how big a hola at that spot the ship could safely survive.
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Q. Could this be so located that a two=inch opening might be sufficient?

A. May I answer the question this way. We have computed that with an
equivalent of piping on the order of a hundred feet--and in determining this
equivalent you must consider the length that say an elbow is equivslent to in
straight pipe--but an equivalent of a hundred feet would bring about a fifty
per cent reduction in water f£lowing into the ship. Now, if you would assume
the break to occur cne hundred equivalent pipe lengths from the skin of the
ship, then the size of the hole would be cme and a quarter times the square
root of 2, which as I recall would come out pretty close to two inches,
pechaps a 1ittle bit less, but & lot depends on vhere the break is, the posi-
tion of the valves, the restriction of the valves, and guch things as this.

Q. Now cen you snswer the question yes or no?
A. No, I can't amswer it yes or no because I don't know where the
break is.

. 1s this information known to the other members of the Code?
A. Yes, it is known to other members of the Code; it is not known by all
members of the code.

Q. Do you think it would be of value to them?
A. Of course it would.

Questions by a court member, Captain Hushing?

Q. What analyses relative to THRESHER have you made since the THRESHER
was lost on April 10th?
A. Analysie of what, sir?

Q. I am giving you a chance to say what you have done in reviewing the
THRESHER situation.

A. We have reviewed the emergency recovery cepabilities which Mr. (B)(B)
has presented to you.

Q. Is that all? Have you reviewed, for example, the operatiocnal
conslderztion inherent in the ASW system as it was designed?
A. Yes, we have. We've thought a lot about this.

Q. Well what are your opicions now as to its adequacy?
A. We felt the ASW system, the design concept was adequate. We did feel,
howsver, in later ship designs, that perhaps we had a better arrangement.

Q. Do you want to describe that for us 2 bit?
A. I'm afraid I can't describe that to you in detail.

Q. How is the damage control aspect of a system such as ASW actually
considered within Code 430-=by conference?

A. Yes, it would be by conference, if ycu cell a group of people talking
about this thing a conference. It wouldn't be subjected to a formal con-
ference but the project coordinator in conjunction with the people who are
working on the system, would have a conference of the kind you would f£ind
in a draving room with people leaning over a drewing board discussing variocus
aspects of the system.
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Q. Well cne aspect of an ASW system, I belleve, is the amount of heat
to be removed in BTU's per minute, is it not?
A. That is correct, sir.

Q. Another aspect might be the maximum size of a particular component
that would be utilizing water from an ASW system, wouldn't it?
A. Yes, it would, sir.

Q. Would consideration of damage control aspects be another consideration?
A. Yes, it would, sir.

Q. Is it a normal checkoff item within Code 430 before a design is
finally approved?

A. It's a normal checkoff item; it isn't written into an imstruction, or
it isn't on & checkoff list which seys this is one of the things that you
should do, but it is inherent in our design procedure. It is part of our
design precedure.

Q. Suppose the men in charge of the design forgets to check it to make
sure that it is?

A. I think that the design is subject to--not only of course--not only
is it subject to review within Code 430, ss well as people without 430, but
to answer your question, certainly in my reviev I would ask these qQuestiona
to insure that these considerations had entered into the design of che
system. Now, again I don’t have s formal checkoff list because this, and
many other things, are part of our review.

Q. That is why I em asking you--there are so many things--whether or
not you have either a formal or informal checkoff list?

A. I don't have en Linformsl checkoff list; I don't have a formsl
checkoff list. I believe these things sre psrt of our design process. They
are things which we normally take care of in the design of the ship.

0. Do you keep design histories on projects such as this?
A. Yes, sir, we do.

Q. What do the design histories consist of?

A. The design history is a cnmp#latlon of studies that we have made in
connection with the design, decislons which we have made regarding sizes of
components, conditions that are imposed on these components, and the
arguments or decisions leading up to these decisions. I would say normally
the design history deals with things that are not in our normal design
pTogess. They are, perhaps, different things that affect this design, not
the many routine things thac go irto any design.

Q. In comnmection with development, do you have conferences with Bureau
technical codes and other Bureau cijdes?

A. Yes, we do continuously. We heve conferences with them and with
the type desk.

Q. Do you keep conference reports or have conference reports made?

A. Yes, sir, we do. WYe don't have conference reports of all conferences
becsuse many of these we consider so informal that they are not necessary,
but when important decisions are made, there are normslly conference reports;
the names of all those attending are appended to these conference reports.
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Q. Do the results of the conferences and reports find their way into the
design history?

A. No, sir, not all of them, but there is a file for each design .
with these kind of pepers in it within Code 430, but they sre not & part of
what we call the formal design history.

Q. Has anyone in 430 reviewed thiz file and the design history on
THRESHER since she was lost.
A. Yes, they have, air.

Q. In this review were any opinions or ideas generated which might
aaslst this court in determining the cause of the loss of THRESHER?
A. None that I know of, no, sir.

Questions by a court member, Captain Osborn:

Q. What would you consider a damage control study in ypur section
anyway?

A. An assumpticn that perhaps a certain part of the line had padrted and
what could we do about it. Can it be by-pesssed?--1s it possible to secure
whatever it is that's coming through this system?--Do we have a bulkhead stop
valve to lsclate this?=-Do we have a hull valve that can {solate this?

Q. Is it more in a line of a degree of flexibility than it is control
of damage?

A. Well the two would certainly be part of each other. Certsinly, we'd
wvant to design a system with enough flexibility to sustain dsmage snd hope
and know that you could continue the service.

Q. Let us assume that you had 2 comedown from engineering officer of
the BENNINGTON, to engineering officer of the THRESHER; describe for me how
you would line up the ASW system?

A. Would you repeat the question again, sir7-~I don't think I can
answer it.

Q. Let us come down from being engineering officer of the BENNINGTON
and you are now engineering officer of the THRESHER, and departing on a
deep dive 220 mileas east of Boston; line up the ASW system the way you'd
operate it.

A. I would probably=-I don't think I can answer that, sir.

Q. Do you think that you can adequately consider damage control studies
unless the fundamentsl premise, which you have bised those studies on,
is how the system is lined up?
A, No, you must consider this. This is why we have some such concept
as split plants in our surface ships.

Q. I am not talking about surface ships now; I am talking about the
THRESHER,
A. 1 realize that, sir.

Q. Do you have split plant concepts in terms of THRESHER?

A. As I recsll, the ASH aystem is laid out so that it can be split.
There are two valves at each end of the loop that can be secured, and the
ASW system can be operated b{3) 10 USC 130
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Q. Do you think an engineering officer not particularly schooled in
salt water systems or having the benefit of a large design section to advise
procedures, would be in as good a position to recommend procedures, based
on the design essumptions, as you would?

A. We attempt to give our concept design, certeinly in our piping msnusls,
to shov that chese valves can be secured and the system can be operated as a
split plant.

Q. It has been practically a universal sssumption by everyone asked the
question in this courtroom, that the detailed objective of the system is to
isolate the leak. MHow would you isolate a leak in this system--shut all the
valves?

A. No, You can shut all the valves but--certainly this is one way. No,
you'd have to find ocut first where the leak is.

Q. Having looked at those curves that Mr. (b)(8) showed you, doas this
ring a bell with you with respect to what you would do?

A, You don't have much time to consider which valves you're going to
close; I realiee that, sir. You don't have much time.

Q. Now in the design of your particular system, heve you looked into
the pdrticulay piece of machinery that you supply cooling water to, and
locked at & system whereby you could secure all of the valves, and how much
time you have to secure them before you run into a dengerous condition?

A. This study has been going on and is going on now,

Q. Had this study been going on before the THRESHER was lost?
A. I don't know to the same degree thet it is going on now. I wasn't
a party to that design.

Q. To any degree that you are familisr with?
A. I can't answer that, sir.

Q. What would be the limiting thing in your system, the limiting thing--
not the limiting thing--the limiting piece of equipment in the loop thst the
ASW system, b{3) 10 USC 130 , supply?

A. The limicing size?

§. Mo, the limiting piece of equipment that would cause you to hgve to
restore cooling water the fastest?

A. In THRESHER, as I recall, we've tried in the main lube oil coolers
g well as the main air ejectors into the ASW system. Cpgrtainly, if you had
8 Leak, one CNing YOu WOulLd want 1S CRe capabrLllty of ROlng IasC, LI you
could, end coming to the surface., How long you could operate without the
main air ejector pulling air out of the condensers is something that we have
conjectured. 1 don't know how long, because you soon lose vacuum, so that
this part of the system, you'd probably have to activate very, vary promptly,
if you could.

Q. Very, very promptly--how promptly-«-seconds, minutes?

A. Well, I don't know, sir, how fast air leaks into the system and how
long you could continue to operate a main condenser without an air ejector
in operation.
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Q. How long could you do Lt on the BENNINGTON?
A. I would say a matter of minutes. Now I can't tell you whether it is
two minutes or ten minutes.

Q. "Minutes" is defined as something more than two for minutes.

A, Well we are on the same wire. I never tried to run the plant without
the mein air ejectora in operation. I don't have realiy a feel except an
inherent thought that this would be a matter of minutes before we lost
vacuum,

Q. Now, essentially, you people in the coentractual design section, unless
it's » matter of utmost urgency at the shipbuilders hands, from a standpoint
of cost and money bids with respect to building the ship, and certainly with
respect to the equipment you put in the chntpact design prints, the msjor
portion of the operating procedures assoc{ated with that system==because it's
equipment on which operating procedures are based upon--do you assume any
reaponsibility for thesa?

A, Certainly we do, We do that, sir, and we also attempt to give the
shipbuilder what we feel is as much flexibility #s we can and still have the
kird of a ship that we're looking for. We're trying to get the shipbuilder,
the ship designers, the man who prepares the detsiled design, to exercise his
ingenuity and the ingenuity of the people that he has in order to improve
this design.

Q. I'm interested if there has been any ingenuity displeyed in the use
of this system from cross-connection to split plant operation, and give me
some specific examples of that in terms of THRESHER?

A. 1'm not sure I understand your question, sir.

Q. We'll proceed in very slow speed. On the valve lineup of the system
normally, the system is the lcop, b{3)10USC 130 are cross-connected.
Do you consider this good practice?

A. T believe I would operate it with a split loop and it cam be
operated with a split loop.

Q. Do you think it also has an option of cross-connection with the air
conditioning system--would Wou cross-connect the air conditioning system?
A. I ean't anawer that, sir.

Q. Do you have the possibility of operating b(3)10USC130 from the AMS
or b(3)10USC130 from the engine room-=how would your valve lineup work
with refpect to those particular valves with respect to the discharge with
raspect to deep submerfence?

A. Db{3)10USC13 are the pumps in the Auxiliery Machinery Space.

Q. AMS pumps b(3) 10 USC 130
A. They ere the pumps in the Auxiliary Machinery Space?

Q. Yes.
A. Db(3)10USC130 are in the main propulsion.

Q. 1In the engine room.

A. As ] recall the system is designed te operate on b{3)10 pumps, can be
operated with b{1) pumps to teke the ship up to full power. The system can
be split with b{3)10 USC 130 the load
being so distributed that b{3}10USC 13 will function properly.
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Q. How would you operate it?
A. In this manner.

Q. Would you have the valves open in the AMS and valves open in the
engine room?
A. Are you talking about the cross-connection valvea?

Q. I am operating split plant, suction and discharge. I am operating
split plant.
A. I'm not sure, sir.

Q. HNow a particular minor detail of operating on three plents which you
1o at an D(3)degree temperature--something about as practical as something I
:an't imagina--you seem to bhe very familiar with, yet a detail of valve
lineup with respect to maximizing damage control, you seem to be very, very
aszy about. Can you explain this?

A. Yes. It's certainly lack of my detailed knowledge of this particular
shin  As vait know. sir--well. never mind that.

Q. Captain Weisert, I am not trying to give you trouble with respect to
yourself. 1 am trying to save submarines and how do we save them; and I am
not particularly heppy that we lost one.

A. I don't think any of us are, sir.

Q. And I know that you're not cither. I know that if we look hard enough,
and we look at ourselves hard enough, some of the pictures that we see won't
be as pleasant as we would like to see. We're trying to explore every
possibiiity we can, and naturally our particular thoughts em the matter are
a lot better in view of hindsight than they are in terms of foresight.

Questions by RADM Daspit:

Q. Captain Weisert, were you head of the Design Section 430 when the
contract plans for the THRESHER were prepared and signed out?
A. No, sir.

Q. In some respects the ASW system is a blg improvemeat in damage
control. It has hydraulically controlled sea valves.
A. Yes, sir.

Q. However, it is auch that Lf thebi3)1loops D(3} 10 USL 13U are connected
and the valve was operated and you spring a leak in the engine room, people
14 rthe suxiliary machinery room must shut valves to control a leak in the
engine room.

A. Yas, sir.

Q. This seems to be a weak polnt in the damage control. Has this been
corrected in later ships or f£8 it still being used?

A. Sir, in later designs we have sdopted a header system where the D{3) 10 USC 130
pumps discharge into one--ghall I call it a hesder--s pipe that runs longi-
tudinslly between the auxiliary machinery spece and main propulsion space,
and & bulkhead stop valve in this case so the two systems cen be segreffated.

Q. Is this a hand-operated bulkhead atop valve.
A. I don't know, sir.
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Questions by court president:

Q. Captain Welsert, did your branch, in designing this ASW system, 80
concentrate your efforts on certain criteria that you might have been less
familiar with other criterion than you might otherwlse have beeul

A. Sir, that's cercainly a question which is very possible, yes, sir.
At the time of the THRESHER, of course, the design of the THRESHER, we were
concentrating on noise reduction, sir. We do attempt to keep all facets
of design on an equal basis. I suppose it's«=1 can't speak for those who
did it--but I do know now in progressing a design, certalnly right at this
particular time, damage control capabilities wbuld be given a very strong
upcheck., Perhaps this is & human failing but 1t is nevertheless scomething
we are all guilty of.

Q. In your testimony you sald "Wa" visualize various casualties; "We"
have tried to provide a gystem that both has the flexibility and the safety
features that sre the happiest combination. The Hya" there, I take it
means 8ll cognizant personnel in your branch who have to do with a particu-
laxr plan?

A. Yes, sir.

Q. Well Garneeu seems to depend largely on people outside of your
branch to catch the damsge contrel features of the ASW system. Could yuu
explain this for us?

A. Was he referring to our damsge control section, gir~-Code 6387

Q. He mantioned 638 by number.

A. Yes, Yes, sir. Code 638 is--end T believe that is the correct
number--is the Bureau code who technically, shell I say, is primarily
responsible for damage control. But like many things we deal with, although
there is a code who is primarily responsible, certainly all people that
deal with these things have sn fmput to them, and must consider them.

Many times the technical cofies are used in this manner--should we consider
this kind of a casualty, or how many of this kind of casualties have we
had in the past several yearsl--to try Lo stress the importance of them.
And of course, as we continue producing designs end difficiities arise--
sometimes those which we hadn't envisioned--these become 8 part of our
catalog of things that we look for.

Q. How many officers do you have under you in your branch, Captain?
A. Admiral, this is a bad time to ask me. I only have two, sir.

Q. You and two others?
A. I have two officers, yes, sir.

Q. How many GS-14's do you have?
A. You want en exact figura, sir?

Q. Approximately.
A. Approxmately,--sbout 16, sir.

Q. Do you have any civilian personnel senior to a G5-147
A. Yes, sir.
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Q. Could you tell us what their classifications are?
A. I have three G3«15's, sir, &nd one--the technical director--is
designated by Public Law 313, air.

Q. Does this constitute the bulk of your engineering talent available
to assist you in your assigned tesks?

A. 8ir, we also have a number of GS=13's, if you want to consider them.
I do consider them as part of my engineering staff, We have a number of
them that are very competent engineers,

Q. How many would you say, roughly?
A, Roughly about 30, sir.

Q. About thirty?
A. Yes, sir.

Q. But personnel below the G5-13 level you would not consider in the
engineering category. They are more draftsmen and people of other--shall
we cay--capablilities than engineers?

A. Yes, sir. They sre clerks, trainees, such people as that,

Q. Stenogrephers and clerks?
A. Yes, sir.

Q. Do you find that you are adequately staffed, personnel-wise in the
engineering part of your branch?
A, HNormally, I eam, sir,

Q. Normally you are.

A. At this particular time, and this is perhaps a one or two month lull,
I'm at a low in staff engineering and I believe this 18 & consequence of the
menner in which people are being transferred. I expect additional officers
this summer.

Q. Do you consider yourself and two officers adequate in officer comple-
ment for your brench to appropriately insure the professional naval flavor to
the plans generated by your branch?

A. Wo, sir, and this is recognized. And a3 T said, sir, this will be
corrected as soon as the trensfer of officers 1s effected this coming suwmmer,

Questions by a court member, Captesin Osborn:

Q. How many officers are you getting this summer that are going to
solve your problems?
A, T don't think I could have enough officers to solve all of my problems.

Q. Thet 1is exactly what I think.
A. But at least we are going to try to keep on top of our problems.

Q. How many, in number, is this summer deal going to be?
A, 1t is not going to be cur full allowance but something short of this.
I expect perhaps two more officers.

Neither counsel for the court, the court, nor counsel for RADM Palmer,
a party, desired to further examine this witness,
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The president of the court informed the witness that he was privileged
to make any Further statement covering anything related to the subject
matter of the inquiry that he thought should be & matter of record in
connection therewith, which had not been fully brought out by the previous
questioning.

The witness stated that he had nothing further to add.

The witness was duly cautioned concerning his testimony and withdrew
from the courtroom.

The court was cleared at 1730 hours, 7 May 1963.
The court opened at 1800 hours, 7 May 1963.

All persons comnected with the inquiry who were preasent when the court
was cleared were ageain present.

Mo person not otherwise connected with the inquiry was present.
PRESIDENT: We will adjourn until tomorrow morning at 8:30.

The court then adjourped at 1801 hours, 7 May 1963.
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