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. CAPTAIN YORTHINGTON: = Admiral Ruddock needs no introduction to any

£ uas, but I would 1like to mention the fact that he has had an interest-
ng experience in ths ordnance field. Ie has been proof officer at the

sroving (&

[ O

Ground, Dahlgren, Vipgina, He has bosn the Dirsctor of the
dJCL;on Division of the Bureau of Ordnance and Assistant Chief

u off O °dnance. On the onoratl 7 or Llwhtlnr end of ordrance he com~
d the T,.53,8. TASSACHTUSETTS in cuntral Pacific ooerst*oqs dur'in
1”tef comma ndﬂu‘Basﬁloshlp Division. 4, which stopped the Japanese
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trait. I take great vleasure in welcoming Admiral Zucdocx
‘his nlatfornm, '
RUDDOCK: Tt is indeed a pleasure to bo back hera. Last

: .
vear I gave a talk about the Gun s uor I was told thii: ar that you
wanted me to talk about some of tnn wroolems that we have i1 ordnance
production. They are so manifold that I am going to limit myseld

some few comments in regard to our general plamning and so £

lems that we had to solve .during the late unpleasantness.

When we first started to put orunance on shins, it was vary simwle.
The first one, of course, was the old Creek fire. That was vory sim
Then we built wooden guns and put them on ships. e had to twm Th
hip, train it, so the g would shoot where we wanbted it to. Then we
ned how to make cast~iron guns and put some of them on, with the
S result, Then we mounted them, put. thon on a conplao of wooden,
vert al pleces, mounted on four rollers. We burned them arcund with
and tackle and took up the recoil w1th another block and tackle
Nlt“ a man hanging on thé ond of it. There was also a weight on it and
it would slide along the deck., Again we had to train the ship., e had
to turn ths ship so that the gun would approximately point where we
wanted the bullst to go.

'r——' w
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ame

. Now, along in thewearly,eightbvn hundruds puoo] ccame interested,
so far as ths Navy was concerned, in being able to shoot 1n any diree~
tion regardless of where the ship was UOlPtud 3o somg pivot gung were
uut 1n, what they called mountzd guns, in the Lorm“wu and after poarts of

shin, Lor*ard of . the Lo“oma t and aft of the main mast or mizacenmast.

[

n we went to Qtean, it boecame .apparent tb

. The 2 .oy T

to be done abhout Luls. Tha general development was “ir“ nlific

thr \orit walch had one gun tirret which could bn nointed in any direc-
ion rogar i kale '

e e
was ver

or,
2
rdlass of where the ship was going. Thers 7
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machinery as such, The desisms wore dravm as a pleture, colorud




in tho carly days, when they cast the guns,

. Of course, that -

very casy., L saw the specifications for our cast guns of ;w? tar of

1812, o made ‘tho autlng, took lu out of the mold, “ﬂpvd it muzzle

up, nourad 1t full of .atvr, and il it didntt leak, it wa ace ontable,
c1donng“1r, ost of those were bullt in Goorgetorm, Th:re‘vas a

1itsle LOHQJFT ovar at the wmouth of Rock Creck Park, I bolicve sone

ruls of 1t are still there, That is whore practically all of the naval

suns for the Jar of 1812 werc cast.

Tt might be- of intcorest to Just note in passing that the Guerricre,
JMVQ, aﬂd dqc“donla, arter they w-re capturced, wors brought to ashington
Jh&t is now the Gun Factory and re ;Pitted for service. - Just recently

WG Ware mo 1fJ3n our old building ¥o, 2, turning it into guarters,
T 17
L £

-pu lod out some of the old Llr:DthCS that went up through the middle
tha building, and we found an old account log.,. Tn that Loz was the
cost accounting of the refitting of those ships,., Howr 1t got wehind the

£

fireplace nobody knows. Incldentally, we also found a pay roll for the
year 1833, The bricklaysrs at that time got 32 cents an hour, T have

baen wondering since we found that pay roll who was firsd for losing

R
- 1 10,

The most complicated thing we have to deal with is ths mechanisn
for closing the breach of the guns, which in our nuw aubomatic or semi~
automatic wweapons is vory important, Also the mounts, including the
poer, the amplification, and tho driving of tho rounts for renobe control.

e normally have the designs completod by naval to C‘WUCL(WQ, vhavhor
in wniform or not, WL have a large corps of engincors who criticize
these things and put the lines on the vaper, sao that the shops can go
to work, ~ '

‘ Yo naturally make the prototypes in ouwr owm plants, Some years
ago the Congruss passed a statute that said that all of thoese things
wore to bha ﬂauu in government plants, I don't knorr howr seriously that
affected the Wor Department, but it was very scrious for the Mavy Do-
partrent bescause many of the plants could not make the things which
they wers requirsd to make, So we had to tool them up., In meny in-
stances we asked the Army to do some of that work in ars”nals, end
those arscnals ware tooled up, notably Rock Island. Thuy have been
doing that kind of work for us ever since. '

But when we wont to industry in 1939 and 1940, we irmmcediately
zot up aginst the difficulty of finding plants with thu squivpmont
nocessary to maks the parts. They had the technical abilivy, they

had the machinists, they had the supervisors, bub thoy did not have
the machinery. And that is still going to be one of our major problems.,

P




Now, from what I hear I am a lititle fearful that the prasant
organizations are working along that same line. They intend to allo-
cate nlants to the Services and we ave prﬂsumad to use only those
facilities when it comes time to go to work., I think it must be more
flexible than that. I think we must have the aolllby for each of ‘the
Services to survey industry and find those that can do the jows with
the least eyn%nswon, with tne least provision of additional facilities;
then come up with the allocatlon through the Munitions Boa”d nd the

a
National Resources Board, We will be in difficulty if we do it in any
other -way.

The Bureau of Ordnance did attempt to utilize the old Munitions

Board allocations, Of cowrse, they ware never placaed in effect by the
President as 1t was subvosed to be., But we did know what plants were
alloczted to us., T doubt if we used Uwenly percent of then, because
under normal conditilons the plant surveys conducted on those plants

ware old. The machinery which was installed somstimes did not represont
wha’ had been indicated in the survey. In many instances slso the
manacament had changed and the new management was incopable of doing

the Job.

T oba up to date will v
afford i1l have to do %)

me or another nroba
hat is partly what vour objective ils
thought with you, because I think iv

Another rather irmortant phase of
to do “Wun tho praesent, facili leS which at ' 83
heve instelled in various places to obtain tqo reguis
Whether we like 1t or nct, we must maintain those 2 2
probably will not have two years in which to get ready next time. Vo must
be ready to go. Lt took us those two yzars Lo got r: T have in mind
the heavy forgings industry, which made ths forgings for our light
as well as for our heavy guns, armor, and other types of heavy cqul
crank shafts, and long shafts for ships, the spools for our turbincs, and
things of that sort, C

o}
izs, because we

Aftor World War I the forgings industry had a very
especially the two heavy ordnance companies——there wor
Onc of them didnt't get into it at that time to 2ny = tgn .

T have in mind arg Bothlcehem, Midvele, and Cim 01olu. Cf the throe,
Cruciblse did the smallost amount. But the other two had very fine
instellations for forging and pressing the henvy plaotos and heavy
forgings of 211 sorts and for turning these forgings, They hod big

&
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Now, as T mentioned earliery’the require sments on the wresent typ
Ve i werea e& in xactitude in all t}e 3ery 3

of gun mount ha
carteon that appe 28
by this—indicatsed a perlectly fruotrated lleutenawt 3310
the ground, hat on the back -of his head, sayinr "I thought I ¢
‘renember whmn all wou hed %o do. bo 11ﬂe or‘ of ‘those. things S
“a string." He had a wortar that was under COﬂt¢Ol from hils ¢
control spot. He was supposed-to lay :L+ in ‘a certain way and
“supposed to fire‘it vhen he was tOIM to do so, He thousht that wa
too much, o '

.0 vmah they are

Tne r@qW1“°ﬁen+s in that respect are véry si
in the Waval Ssbhablishment, . The accuracy vwith which mnounts must

i1t is Stounu¢ng.. have base rings of [if hteen . feet
in diameter which must be machined to less than a t;oq of an inch
tolerance., That is in ordsr to avold the back lag Whibﬂ would pound oub
vour hearings when you gelt rapid reversals, and also to givé you the neces-
's°wv cecuracy in control which you must -have if vou are rcoing to hit the
target. The Mavy mill is 3.42 minutes of arc. That is awful small, That
may repr sent, a matter of half a thousandth clearance in your turning gear,
your worm wheel, for instance, The Army mill, I believs, is a thousandth
of a radian, which is somewhat less than the Navy mill.

Now, in bettina the various par which we have to buy commercially
we 1mm\d1at :1y cross up with much of 1ndustry. The trunnion bearing for
the 5-~inch mount,was very similar to and made by the same npeople that

‘make the roller bearings for railway cars and the nsew locomotives, They
“are the coneg type. So naturally when WG'uant to Huv fl.tv of thase things,
"Ho can do'j; they don't want the Job., 5o we pay - nose for them.
Then when you gzt into mass Droduction .upny'aon't Tocllitins
for making those things.  But thsy a ~n’u,)tr”xmo can
maks thot b““rinﬂ Thers is nobody ﬂ”’u““un. it
must be that 1nﬂ of bhearing sun sliding
back and j . in the. ur‘un_nlons as ths ship rolls. You con't have it
batber ibtself to piscss every time you reverss ihe direction of motion.
Tt must be tight., The clearancas is zero., That 1s the kind of accuracy
we must have, : ‘ o :

Nowr, to get anybody. cls
thi dl.f‘p ulty of patents,
ldcensc it to anybody, Wh
iry sz T 1

of controlling S8¢
g@norgtor syStem, We progre
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one of six or seven types of machines. Naturally our service toolings
are desimed to utilize ths battery of machines which we have. That is
nob necessarily the most economical way, but it is a way of doing it in
the small number which we require in peacetime. So we tool up to do it
that way. Maybe that particular machine is not available in industry.
Ve are using machines at the Gun Factory which were desisned and built
in 1892. We are still using them. Certainly the tools that will go on
that machine will not go on a modern boring mill,

So that reproduction data, although theoretically sound, we have
found in practice to be very deceptive, There was a requirement in 1935
that everything made by the Services should have reproduction data put
in a little chest together with all inspection data, designs of gages,
and drawings of all the instruments and the presses, e did that. We
tried to get a 3-inch mount built by Mealy Printing Press. then he got
the drawings, he took a look at them and found that he couldn't build
it from them., So we had to start-all over again. So don't he decelved

3.

by sometiing that looks very lovely on the surface,
~ Tow, I mentioned that our major problem in an emergency is normally
not to zet -oroduction of those things which we now know how to make,
Ls a rvle our ovm plants—the arsenals, the Gun Factory, and other places
in indusbry where we had a few parts made—can give us sone producition of
those things. laybe we will need more, but we can zain a little time on
that by ubtilizing our own, facilities, Your major oroblsm is going to be
to get those new requirements in manufacture, the results of the cxperi-
‘mental and research work which have been carried on for ‘those proceding
vears and are just about coming to fruition, '

In designing those things and getting them into production it is
vary esaential that what T mentioned as the military technician or the
naval techniclan be very intimately connected with it in all of its

es, I will give you an example of the lack of such coordination,
cfors the late war ended; the Bureau decided to develop a 3-inch
atic antiaircralft gun, which we hoped would be betier than the

limeter, We wished to reach out further with the pay load. e
hoped to get a good rate of fire from it. That Job was narceled out
to industry for development, There was no technical supsrvision glven
to the design. I believe you saw the prototype mount on the floor there
at the Gun Factory last week. ' ‘

<

“We got the first one that was built by this company and wa started
to proof fire it., That was the first time g technician had gotten into
the game. Well, you would not recognize it today from what we rocelved
from the company. None of the safety features was included in the design,
because they didn't realize they were necessary. Hany of the varts were
too weak to carry the load when the gun was fired. The power drive was

a

entirely inadcquate.




it wos, Until woe beran making the 40-nillimeter gun over hors and gave
it to thor, didntt gzet 1u.‘ foa canlt hﬂVO.u;ﬁ in any of the Services,

Thy sorvics raquiranents: cannot be Aﬂown to some convral agency.

of that sort. Wo must hove froedon of action to pot vhat we mow ve
neod to do our Job. o hoave bion assioned cach of us o >

have got to get it done, W must have frocdon of nebio

T think we all r calize that if we over come around t ado

control of military oroduct

ion, as has buzcome tho
. N
5 ]

ou: niliuary'serviceS'W'.l te as ol ficisn

I vms suppo
.

ysed to cover the production probloms.
wother T have com

vxed anyv of thom or not,  3ub I inten

N e T

hen I will opon rysclf to questions.

IS 7N el ’\

Taking ther in tho converse o*uv?, so to soaau, C Lhink the nost
Aek " that we have tn do is to aswmre UJ]" 28

: ans thore to supsrvise and'to bs sure
Ir2ars Uvutan» is what ths customer wants., ho is our cus
the fellow im tho fizld, be he flying an airplane, 03]<t'mg
be he taking the trsnchss, He must be repressnted and he
fellowr that cont‘r’olu what 1s gotten.

Ths sccond is specifications, We must know ho wants, e st
le to put it down so that it ean be understood, including. the draw-
and including the inspsction procedures, - We muot know thage things.

must have them dovm. Thoey wmust be thinking on advanc

-

we are roady to pick up thesc things that ars Just abon+

useful, dosigns that have come up fron war investigatio

for exarplo, the V-2, o must be prepared to plek th: nanufacturer Vurlj
when a ng has any promise whatsoever., I will expand on thot owen

thourh thid is sunposad to ba o swawary.

Rescarch Dirocbtor cams te me and ho said that o
ready for production in another thixty days. .
U s d out 1t? o know it was cominz, © made cortain
; i in regard to facilitivs, in the many’flcids for thy manufac-

turc of the parits. @ MUﬂtﬂJT had gone oub and bousd
stock, which th. Var Producti
ready to go. Th: investmont,

ht come through in a month, V“g 25

must bo propared to do i Hat again.

T e .
sives choub 2

2

!
52

o
e
e
<

<

.

tie- must have adequate machinery for maklnv those things which we-
require, whether they ars little, tiny gear machines or 15600 or 156,000-ton
p?c*s s. %2 wust maintaln an adequate stock of remlacersnt macnines




The other alternative, as I pointed out before, is for that zroun
to make seme broad surveys, and in consulitaticn With the Gervices in—
volvad o maks a general allocation of the facilities at the time the
facilitiss ars required., There must be flexibility, That was one of
the failures of the German system., It was not flexibls, Once a plant
got - the job, it had the job, The fJermans tried to c_ange that 1auer

hout much success in quantivy or in certain respects in cuality.

-

-

-
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Now T will try to answer anv qubos1on which anyone may have.

~dm§ra], could you tell us what this manufacturer of
was Jivcn to work with and why no adequats supervision

OCX: - The manufachtursr was }
3 been plaving around with ths !
Orduance, in connectvlon with cortui'
laC’"vovnd of the AO0-millimeter quad
teelf was very‘“gamqqu abouUl

reo?esentative' mey all about
tnev said "Thank you" aﬂo .a]wa

the Rureau was very wrong in U nan-
had ths ConbLOvt. Thoy said, "le ¢ et tract,
YU Ay, ! Ehan is what you run into. [t is razily &
vanOWva of the company rzbnor than lack of interest
the Burcau of Ordnance to pub somebod The
it, but the company would not have it.
On .the ot wr-hand, to expand that a moment, the Bn ~Qrdnance
new has a contract outstanimpg—*lt is a claggified prol: v the moment—
2 ilding a 3-inch 70 gun which has & very hl”ﬁ valocity, vary ruch
EY ame 1ines -of automatic loading a2s the 3~inch nich e now
ra in producticn. 1hm”@ are two companies working on tth, along some—
ot different linss, We don's know which cne will bturn oub o e The
colbers DBub v of Llo i nstances the companies ars vory coonera-
use 18 j“ thelr pla nts,_in i e scehions,
“oups to vu:do Lhcm in uhu dwvulc4 t, so
v 1

that did theyib g to "o on? Did they have desimn

2UNDOCK:  Hog they did not. They had some skwiches which
“ions on bl work, the gencral spociiieall
requirencnt wiber of rouni per minute, and 50
nov havs a aasic desim exvent for tha barrel and the
which, of cowrsc, thay had to have. '




e had a ”oot—?lwing davice on the 5-inch 38 gun., It had a
central elsciric firing cireuit which fired all the guns at once
from a cent ra7 station. That foot-firing device was usad :
the ©iring circuit went out. The pointsr himself coull ”iwe
whear he was on the target by pressing his foot,

4

Yle sent the first one down to provet 1t., We got an awful howl
down there. Every time they loaded the gun, it went off., It wouldn't
walt for them at all. They couldn't fizure out what was the
T haspened to be in the desism section at the time. We sent the
back and I looked into it. e found that the accumulatad Lolerance

11 of.which had be2en taken on one side by the manufacturer or shop
D

, . st put this over the line on the foot-firing devi
S0 every time the zun was loaded, the breach closed the oot
device 3n1 pushed the firing pin in,

*

How, I don't know how that would have been caught'?y'anybod? Just
looking -over the drawings. As a matter of fact, what we had to do was
to zo back and pubt negative tolerances on them w1+h no Vvo,;_.:l*’n tolor—
ances.  Thoss tolerances also came in the good dircction, so thalt any
GCC”“UlMUvd tolerancas could never push it over into the firing zone.
[ wrovla ik that a revisw of that sort rould be useful, but I doubt

cateh all of then, '

il oAt ow

NIRRT Lo- :

AN

Wouldntt it help the manufacturer, though, in being
roady to go when thers are a lot of other things that he mush do?

ADMTRAL REDDOCK: Tt JOWLu, very dafinitelv, I w
Tor cne of our gun mounts, to make such a revicw by 1
it would probably cost us. about one hundred thousanc
can get the money, I think it would be desirablé.

o, 5
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C : - This is not a question., I would like to ewvhasize ths
warning you have giwven about the trouble that we had in Ing 4 din our
pompons. 1hat arose really, I think, firstly from cconomy; 2Conor
is the thing wo are PaCJnD. We may have it again., You mey it.
‘hen cconomy is. coming, it 1s extremely difficult to resist tho urge
to coordinate various serviees and bring them all into uvnc, The onpor-

_..{...

tunity of saving money then is very large. It is a thing that, 1 Think,
must bs fought uu-~nst, because ontce you get coordination, wyou can never
spiit apgain, or it is oxtremely difficulit to split., Ab +P: Elﬂ“ the
opportuni tv of saving is so great that-it seems to be the ;
doing it. I don't know what the opposite one is. ‘Tithink
lot o thinking.

ADMIRAL RUDDOCE
" + tha u ’1“/'1 ces Ml
survice nmust deel

you., I tried to‘make the point
who decide what is nesded.  Hach
is needed Tor its omm Job, 14




That commission came back and made an extensive report to the
President and the Congress as to how the United States production of
ordnance should be carmied out, As a result the arsenal at “atervliet
was established for the War Department and the Maval Gun Factory in
Tashington was established for the Navy.: Their wunanimous recormmenda-
tion was that there be not a consolidated activity, after what they

aw in IBurope, ' '

Also they recommended very definitely that all raw materials be
manufactured in industrys; that these plants do only the finishing work.
I think their recommendation was very sound, -

: "Have you had a chance to talk %o Commander Xitchell in the

CO: ! b
months? He was over here just before Chrisimas.

last faw

ADHTRAL RUDDOCK: I saw him for just a few minubes.

COMHENT: T think if you had had a chance to discuss with him then,
what he wes talking about in 1940 and 1941, he would probably have been
happier. I would say the Army would have gone right along with
him in 1940 and 1941, because, just the same way as the Navy, we were
more or less told what we could have,

I think. that was due greatly to the introduction of this linistry
of Supply Just before the war, “hen the war started we had a lot of
high-powered people in industry. Just as with you and the Shoe “achinery
Company, we in ths case of tanks gob into big truclk—building companies.
They said, "We are publting this on trucks and it works; therefore it must

Hal

work in a tank." OfFf course, it just doesn't happen that way.

But what we are trying to do now—and I think we have achieved it
nratty well—is that the control of policy and design and what you said
~ds in ths hands of the Services. Bubt we do employ civilians to to, the
detailed designing work, in which they are usually bstitoer.

We also bry to gob our civilian designers out to »null the nlu

g on
] i 1 1's

the gun and see what happens. e take them from Commander iiitchel
department and our own desipgn department; we actually put thom on the
gun and make them work it., Then they bark their shins and sprain
wrists and all that sort of thing on the rotten things that they oroduce
for us. So we are trying awiully hard to get the two sides as closc

torather as we can.
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hour. He did seem a lot happler about the situation,
Yo thought they were gotting into the right chanrel,

are gebbing it wder control, that you arc get
naval technicisns into it at an earlier stage

Tor about an
must ademit,
Toel that you

3
oYoan

bafore.




o.,wwﬁwwm.w“..‘MWHM.MHH,QHQZ"os,cmdzme\o_mdr@ooS.mmoHA.,”,BSLOQSSSE\. %oﬁ
for your talk and for our visit to the Gun Factory. .
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