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SCE'E LONG~TERY. ASPECTS OF CRDMNANCE, RZSEARCH AND DEVELCFHENT
June 10, 1945.
GENERAL ARMSTRONG: -

, - Gentlemen, the speaker this morning and I have been asscclated together
..S0 many years in the Crdnance Department’ that the introduction I couid give
Jhim would be drawn and detailed if I related to ycu all:of his distinguished
. service to the Ordnance Department and to the Army. Cclonel Ritchie is a
rare combination of a tactician :as well -as a specialist in anhatr¢aL mobili-
zation. He graduated from the ¥ilitary Academy in 1917. I first .inew him
shortly after he graduated from the Ordnance 3chool at Watertown Arsenal in
L1922,

Cclonel Ritchie has specialized in many of the irportant teﬂhnica-
develgprents in the Army, such as centrifugal castings and the substitution
of melybdenun for tungsten in alloys. He also spent years in the Cifice of
the Assistant Secretary of War working on industrial mobilization plans, from
1934 to 1939, as I recall it. t rresent he has succesded General Barnes,
whc was the head of the technical division of research and develorzment work
in the Ordnance Jepartment., I knom of no cng cn active duty in the COrdnance
Department better qualified to spezk con either subject--technology in cord-
nance or industrial mobilization in ordnance and in the broader field of
industrial mebilization of the country.

ell  the fact that the developments that Cclonsl
.Ritchie is working on todsy are going to mcdify radically cur concegts cf
industrial mobilizaticn. It is for that purpose that we'have invited Jclonel
Ritchie to address the class this morning. Gentlemen, it 1s a priviiege .to
present an cld friend, whom we used to call "3am" Ritchie, of the Crdrnance
Department. Colonel Ritchie.

e
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JCILCNEL RITCHIE:

Genzral Armstrong and gentiemen. General armstrong is very: gracicus in

remarks. His sentiments and nine are nutudal with respect te his accon-—
ents and cur very Sylbn\lﬂ JaSOPluLLCn tegether 10” rary vesrs in the

Ordnance Departmerit.

I feel it 2 very great privilege tc come back here 10 my Alma kater
gnd talk tce this distinguished student bedy con natters btoaring on naticnal
security, matters in which we are all mutually intzrested.

I have been ssked to cover some aspects of Ordnar "¢ research znd develop-
rent . C ur program in that field is s¢ broad that it would take hcurs just

to r=zad the books 1is ting the projects, Thereforfein this .psricd I can touch
only cn a few of the high lights and trust that you will be good enough, if
you have questions uransye :red, to come later to fy cffice, at which time I
will ke very harpy to discuss in detailany-of these problems we have underway.

T might mention tn=t scre of the things I weuld like mest to say te ycu
are of a classified nuture and hardly appropriate in an open meeting. Some
f the things I will ¢y are of a cenflidential niture, and I trust you will
so regard them. x
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The present Ordnence research and development pregram is the
result of an exhaustive survey which began many months agc. We are
continuing to analyze this program tc insure that it has no dead wood
and thet it will provide our armed forces with the be:t possible Ordnance
weapons and ecuipment now and in the future. It is & comprehensive pro-
gram prepared in collaboration with the army Alr Forces, the Asrmy Ground
Forces, the Navy, and the Marine Corps. It has been approved by the iar
Department and is in line with the recommendaticns of the Stilwell Eoard,
It has been critically examined bv our Secientific Resecarch Advisory Council
which includes such outstanding men as Dr., Xettering of General Yotors and
Dr. Coolidge of General Zlectric. It has been thoroughly coordinated with
other agencles to avoid duplication of effort and expenditures.

Our plans provxﬂe ‘for the most eff@ctlve use of technieal re-
sources both within and outside of the Ordnance Decartment. The greater
poertion of our funds will be spent in the magnificent facilities of our
universities and industrial research organizations. ‘e now have scme
thirty odd universities and colleges, mecre than twenty other outstanding
scientific organizations, and a very large number of selected industrizl
concerns engaged in cur program. In cther wcrds, our coverage is nation-
wide thereby tvying in vwitn Crdnance the best gcilentific talent snd facil-

ities in the country,

The smziler portion of our funds will be alloted to specizl
Ordnance functions which cannot well be performed by civilian =zgencies.
For example, baliistics and research in special Urdnance materiels are
of interest onlv to thie armed forces znd, therefore, must be carried
ferwsrd at our own reseazrch and deve l“Pcht establishments., These estab-
lishments inciude our ten Crdnance laooratories, thne two ~xperimental
proving grcunds—-one at Aberdecn, the other at White Sands, New Mexico--
and special facilities at the seven mznufacturing srsenais. Scme of our
most vitai ‘and colorful activitizs are performed at these laboratorics
and experimental proving grounds which are essential t- the entire Crd-
nance progran. Sone of these facilities zre engaged in development and
testing of Crdnance asterials, others perform basic rusearch in the
fundamental scicnee which underlies Crénance, -such as ballistics zand
metallurgy. '

In brief, our program is a three-part onc comprising first,
- continued 1mprOVnm :nt of the best of cur present stundard weapons -nd
“ecuipment; second, ressarch and deve lopment cf the most promising ex-
" perimental itcems which are sc new as toc be still oubuect;to radical
imprevement, Such 1tous include guided missiles, new rocksts, bombs,
fuzes, guns with rates cof fire and projectile velocitv far bevond trnose
: now standard, new firs control.systems embodving revolutionary improve-
ments in target detection, loeaticn, and traeking. The third part of
cur progran covers fundamental resesrch which will ultimately evolves other
weapens of the future. Far-reasching leng term prejects appear through-
out our program and, naturally, we shall be alert to change direction and
scope ¢f these pro;octb zs new-leads are opened up bv our own scientists
;or those of any cther nation,

-2
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4t this point I should like to mention two fqéilitie; of vreat
importance in our program which are the products of research sponsored.by
the Ordnance Department. The first locks somewhat like a telephone switch—
bOan but in reality it is the most amazing copputing machine ever built--
tne_Eloctronlc Numerical Integrator and Computer or, for short, INIAC,
It is “Hmong the foramost scientific achlevements of the war, It contains
18,000 vacuum tubes as compared with 400 in the most complicated radion
statlon. It computes the trajectory of an artillery shell in a few seccnds,
a task which a human computer using old trial and error mesthods might nct
finish in 2z lifetime. . It sclves intricate problems a thousand times fuster
than any mzchine ever buillt--problems that are hopelessly beyond the sccpe
of other methcds. It opens up new fields of research, not cnly tc the
Crdnance Departiment, but to 211 branches of science zand performs computations
_beyond the capacity of the human mind, The ENIAC performed .caiculations for
the Les Alamos rroject which, as you know, dealt with the atom bomb, The
director of that prcject wrote that the complexity cf those prcoblems were
so great that it would have been impossible to srrive at anyv sclutions wiithout
the BNTAC., But the ENIAC, in spite of its suprems p051t¢nn at the moment
is not the end. ‘e have a prcject under wavy with the Mocrs School, University
cf Fennsylvania, and the School of sdvanced 801unce at Frinceton which
we ‘expect will give us a machine one-tenth the weight hf th “NIAC and
which will compute ben times as fast, :

Then there is the superscnic wind tunnel built during the
war at the Ballistics Research laboraterv at iberdeen Proving Cround.
£ picture of this wind tunnel shows a medel bomb suspended .in the air-
stream which blows past it fazster than the speed of scund. Other experiments
test artillery projectiles at many times that speed, 3pecial cameras
phctograph the shoek waves formed by the projectile, and delicate balances
-measure the fcerces acting upon its The superscnic wind tunnel paid bac
its dollar cost by its first wartime test. It detected and corrscted a
design defect in a certain veéry large bomb which otherwise would hdve
been discovered only after mortjs of experiment and the expenditurce of
scoras of bombs, and, whet is mcre important, pessible delay in delivery
of ‘these bombs to the- thcgturSo ‘The tunnecl's importznt contributicns to
the design of high-veloeily rockets, guided missiles, anz jet propelled
alrplanes have only begun. If it were nct dV°1¢ablv, there would be a
serious gap in our national security program, These facilities extend
to about five times the velecity of sound or, as the scientists term it,
to a Mach number of 5, ¥¢ now have under censtruction st the Californic
. Lnstltute of Technology, a new hyper-velocity ballistic tunnel which will
havé a speed of about ten times the velocity of sound,

Our program provides for operating these research facilities
to full capacity and alsc for building new scicntific e&uipment as fast
~as it can be developed., additicns this year will include 2 trans-scnic
range to study ballistics at critical velocity and z pressure chamber te
study bekaVlor of bulléets fired at enormous speeds and aliitudes,

ARTILIFRY .VVLO””"VT

The advent of hiqh—speed aircraft and large r.cket propelled
missiles at the close cf ¥%orld ar II offer a new threcat for which a
satisfactory ground defense must be devsloped., Our antisircraft eqguip~
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ment was effective against planes flying at 400 m.p.h. aAntiaircraft
equipment now being developed will be far superior against planes flying

at over twice this speed. ¥We are develcping means of accurately locating
unseen targets at ranges beyond 100 miles., The time of flight of projectiles
frem gun to. targat will be reduced by at least one-half,

: , Regardless of the performance cf' individual components in the
complex ¢nt1a1rcraft system, satisfactory results in combat depend on
improyed ‘methods of linking them together. -4 description cf "Existing
mqulpment" shOws 'six major components set up as they'are used today,
namely guns, tracker, height finder, director, radar, and ‘power plant.
iThese components are now being intsgrated intc’ e bvstCW zimiler to that
set forth in the foregoing description under a hpaﬁln "Reccmmended
Bquipment." | In this system three mejor ccwponents-the guns, combined radar,
director, and power plant--replace the six .used in our present equipment.

The fourth dev1ce is & redar search ecuipment to loez: = :the next target to

‘be engaged.

With mobile artlllbrv, the essential zim is to reduce the
weight by at least one-fourth to facilitate transport by siroraft. Gun
and carriage accessories such as tracks and skis must be further developed
tc permit pelar operaticn. at extremely low. tempuratures. Prcjectile velo-
citics of 4,000 feet per seccnd, a 25 te- 50 percent increase over
present designs, must be attained tc insure the destruction’ of the
heaviest armor at lon;er ranges, e are developing electronic range
finders to replace ce rtaln optical types now considered inadequate.
Other electronic instruments are under development such as data computers
and devices for messuring muzzle velecities which will suostcnt¢ally
1ncnease ‘the efficiency of urtlllerv.

o ;Qhortly after the Italian invasion there was a critical wpoec.l
for-h@avy artillery which was barely met in time to avoid pessible dis-
aster., ‘e must continue tc develop large caliber weapons for operdtlcns
agalnst hea avily fortified. defenses, These guns, howitzers, and mortars-

i1l be mobile, yat of sufficient caliber to project with pin-point
accurqcy at long ranges, )hells whlch'v1l* penetrate relnfcrced concrete

and armor hlate.

(A . .
' In the field of fuqaanental thlliery resoarch, the mest imﬁor—
tant problem is increasing proapctlle vv1001t;ps. 4 promising appreach
tc high velocity guns is the smooth bore -cannon firing fin~stabilized
projectiles, Zxploitation of this-type-cannon. is 1mport~nt for "rocket
assisted" shel;s. This quclopmonu should double the ranges of our
largcst NCQPOHS angd n0331o¢y lncr ©aS€irsnges. many’ ‘times present limits.

e are devclODlﬂg n»N mcrt’rs for tne lnfantry which w1ll deliver
pav loads eight .to twenty times thit of the 60@% ana a2t -three %o four

times the range.

AIRCRAFT ARUAN

. With respect to ﬁlrcrﬁft weapons, 1t is essential.tc have
aircraft cannon in the neﬁr future that can successiullv combat airecraft
with éxpected speeds c¢f cre thousand miles per hour. Increased speeds

lym
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in aircraft nece531tat= reductlon in weig ht of weapons and their
accesscries, together with designs that will greatly lessen their air
resistance. Additional requirements are greater muzzle velocities and
rates of fire, Careful consideration is therefore being given to the
weapens that will meet those requirements.,

The Ordnance Department, in cooperation with the Army and Navy
Air Forces, is conducting exhzustive tests at Aberdeen Proving Ground to
determine the effects of various missiles on modern aircraft structures.
One thousand war-weary airplanes, that would otherwise be scrapped, are
being shot up with various U.S. aznd foreign weapons. Data obteined Irom
these tests will be utilized in the development of aircraft cannen to be
installed in aircraft of the future,

High enemy speeds and heavier armor of th: future have made
it imperstive to develcp new weapons. The cannon now in process cf
development will fezture small silhouettes and light weight formerly
believed impossible to achieve. Thev will be capable of firing precicctiles
at the unheard-of rate for cannon cf 1500 rcunds z minute, firing armer
piercing and explosive prejectiles with velocities deuble those ncw avail-
able, These cannon are designed to destroy any airplane, sink lightly
armored ships, and to be employed zgainst ground teorgets.

The supply of airberne trocps by air is vital to their success
in battle. Feor this purposc we are develcping new type containers which
can be dropped from high altitude and aimed at a deliv.ry peint in the
manner used for dropping bembs. They will fzll free to 2z predeternined
altitude, at which height a suitable mechanism will cpen @ parachute to
slow down the contalner to 3 safe landing speed. '

TnNK AMD AUTCMOTIVE EQUIPMENT

Cur tank and autcmotive program is designed to mainbain our
superiority in tanks and cther kinds of uHDD“Oth» gquipment,

Conseguentliy, we are designing tanks w1th maximuin zrmor pro-
tection and super-veloeity guns--tanks that can give and take the harad
est blows without sacrificing reliability cr mebility. These featurbs are
all combined in 60, 70 and 9U-ton tanks being developed, The 70-ton
tank will carry a powerfu; 155-mm gun in its turret.

Two of the nheavy self-propelled weapons plaged in operaticn near
the end of the war were thc 8" Gun and the 240-mm Howitzer.

Wle are now planning huge new sbli-propellcu guns, such as the
280-mm howitzer moter carriage, to defeat the strongest fortificaticns,
Thev will ccombine the utmeost in flrboower with mobilitv impossible for

older type: dPtlllLrV.

We can visualize a battlefleld on which crewless tanks maneuver,
select their targets and fire with-deadly z2ccuracy, Such canks are being
studied. Men in well fortified pesitions will drive and fire them remotely
by televisiocn,
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Flying tanks giiding from the air to the battlefield can decide
future combats. Preliinary studies for thess tanks nave been made.

“e are developing tracked transport and prime mover equipment
which is better than wheeled vehicles on battlefield terrzin., Formerly,
different types were needed for cargo and towing purposes. Now & new
Meacgs trachtor" will sédvé both funciions.

To'enabje our tanks to strike the énemy before he can strilke
back rejquires the developrent of spascial sights, ontical an: redar range
finders, and stazoilizatish mechanisms to keep the gun trained on the
tnraet when the tank is u.averu¢“u rovgh ground at hign speeds,

, if we must have tnem, tunfs supcorted by
ses will swarm out of the water and crash 1n7ani. They will
ne far at. sea,. furnish their owm

.artillery protection, mechanically drop their floats uporn reaching shore,
and then execute their normal missions on land. Tre will develop new devices
for cur future tanks and meny other items of special =zguipment that will

: der all conditions and in aill

fo
assure. sgtisfactory autorotlve operation un
lirates from the arctic to the tropics.

: Practicaliy all ths components — the engines, transmissions,
jofe 'Dr—dr‘VCQ'and,ot%er parts that:po into an Army autorotive ven 101 must
se developed by the Ordnance Department or under ite supervision. This
is so beceuse comrercial products arc either inadeguaie or nonsxistent for
combet vehicles. ‘ o

New cngzines
so investi-
z, and

engines are proceeding

Tor;d Nar TI. ﬁe arc a
o heavy tanks, - Faturs engine
P <

. Development of more p
ra pover of th
vtion cf the gas tu
missions such as the cross—drive that will permi
turn in 1ts ovr: length, will revolutionize tank performance,

dc are continuing to develop wheeled transport vehicles having
no commsrcizl counterparts to weet military requirermente.  To prevent
dupiicztion of cou activitice this progran is.thoroughly coordinated

with the Society of Autenotive Ingineers who have long maintained an Ord-

nance Advisory<Conmittee

ing rrojects,

» the ficld of ammunition we have many far
h i -off{ at the

Ammunition vters ars very ‘important because t

Y

¢
kellG g
|18

~ While a round of amuuniticn may look very simple from the ou
t 3%, in fzact, a highly complex ccrmbination.of metal parts, nigh sxplosives
cropellants, and fuze pormc S '

Ammunition Reswsrch and Development emsraces highly specialized
applications of many scicnces, espscially metzllurgy, chemistry, physics,
and zlectronics. ‘ie are now broadening our fields oi search in order that
we may produce, nst better, but the best, :

A
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Bombs , dnd their fuzes, are developed for use b* the aArmy, Navy,
and Marine Air 1=‘oz'ces. Despite the devastatlng effectiveness of existing
bombs, the development of super-high, sreed high altitude azirplanes has
make necessarv the ccmplete aerodynamic redesmgn of manv~tyoes of bombs.

: Tne destructiveness of present bombs initiated the retreat under-
: ground of major tacticsl and strategic targets. The threat of a2tomic pewer
will accelerate that retreat. e are developing bombs that will penetrate
to and destroy such targets, by improvements in design and by the use of
Rocket Dropulsmn to give added punch. We have programs under way on the
effect of shecck waves Whlch may render unsufe installaticns hundreds of
feet underground.

The principle of the shaped charge is alsc being inccrporated
into bembs, thereby markedly increasing their armor penetraticn without
materially rcduclnb ‘their demolitlon effectiveness,

. There is a sgctloned prcjectile which illustrates the shaped
charge prlnclple. Instead of filling all the space with high explosive,
a part is taken ocut and a‘metzl ccne is inserted in the hole, The =ntirely
unexpected result, when the rcund is detconated, is that the force ¢of the
explosive is ccncentrated in a jet of high veleeity particles directed
forward against the target. This projectile will penetrate 4 inches of
armer plute which would b@ undamaged if we removed the sip:cially

031gn ccne.,

‘ The exploitation of this rcvclutlonury Drlnclrle is in its
infancy, The program will take in the entire encrgy sectrum for the pur-
ptse.cf discovering principles other than radic that nay be used effectively
dn VT fuzes. Particular attention will be made tc acocustic, phctoelectric,
infra-red, magnetic, ahd eleétrcstatic principles. It will certainly
receive furthcr development .in érenades, antitank mines, rccke tq, artillery
and recoilless gun a,ﬂunltlhn.

Pyrctechnics are little knrwn but highly important devices used
fer reccgniticn, signalling and illumineting purposes., Cne cf their most
_valusble uses is Pathfinder purposes feor guiding large fermations cf
bembers te their destinaticn. and te specifie targets. & large variety
cf types 1s retuired to provide the necessary tactical flexibiiity,

Mistakes in reccgnltlon =nd slgdadll.g czn be very costly.

In the field of Artllderv dm.unltlon, developments of high
velocity tungsten carbide core and rocket assisted projectiles are under
way. The usc of tungsten carbide precjectiles in the past war increased
the striking pcwer of our tarks.. Repcrts cf tanks destroyed by one cr
-two rcunds were frecuent. e have-a 76-mm shot cf this type. The slug,
the pay-off vart, will penetrate é inches cf armor or 4 times its diameter.
. The fragments will kill cr disable the tank crew and often set fire to
~the tank ammunition. . . -

There has also been developed a new and improved small scale model
which will penetrate 12 times its diameter of plate, This development fere-
shadows the end of the old fight between armer and projectile. By ccmbining
super velcoeity with tungsten carbide corss, it is certain that any pessible
mobile armor encountered in the future can be penetrated by new projectiles
based on already kncwn prineciples.
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‘able target“ from 5 to 20 times. F18¢Q artillerymen hzave said

KES ! I !
The field of Rocket assisted and hlgn velJ01ty fin-stz bl;led
missiles is new and unexplored. It is possible by these means to increase
tremendously the range and strlklng velocity of such projectiles. We
propose to Investlaate these posslbllltles thoroughly.

P

Brltlsh uf’lclal reports state that Proximity Fuzes saved London
This fuze— a joint development of the

Army, Navy and NDRC--is one of the most revolutlonarv developments of
World War I, , .

-In principle, these fuzes combine a tlny Radio Transmitter and
Hecelver with the necessary safety and explosive ccmponents. They respond
to waves reflected from the target and explode the missile zt the proper

placcs to ‘cause maximum damage.

4 thourh limited pub-

It was developed in absclute secrecy, -
Axperience has

licity has been permltted it is still: a .secret weapon.

proved that Preoximity Fuzes incresse effectiveness of air bursts on suit-
"It is ths

.

answer to an artilleryman's prayer."

' To maintain cur leadership in Prox1m*ty Fuzes, the Crdnance
Department (in cocperaticn with the Navy): hds activated an agressive re-
search. and development prcgram. As a.result, new types of electrenic

s of muni-

fuzes~-walch make these obsclete~-in Comblﬂ°tltn with new types ©
ticns mey be expected to re svelutidnize previcus taCthj* ccncerts,

SMALL ARMS

Vie zre the scle devélc*m*nt agency for all small arms and smail

. arms ammunition used by the .land, 'sea and air fcrces cf the United States.,

Small srms include, in addition to items commonly referred to as such,
the reccilless riflies, small rocket launchers and bedy armor.

There is nc single individual in our combat forces who is not
ccncérnad with this phase of Ordnance develcpment. In the late war over
98% of gun armament of army.zirplanes was caliber ,50 machine guns. JMa-
chine guns are mounted cn every combat vehicle and practically every foot
scldéisr carries a rifle or carbins or operates a machine:gun. To¢ keep
our place in advance of cur potential enemles, development must continue

snace with progress 1n sc1encv and ind hatrj.

o

. The pay—-if in the caliber .60 developmuqf is reduced time of
flight. There is nc weapon in existence in tnls or any other ccuntry
which'will deliver a :rOJect¢le to 600 yards in & comparzhle time., The

‘caliber .60 machine gun is expected to double the probabiiity of hitting.

It is anticipated that the latést models of jet propelled sirplanes will
be armed with this weapon. Cocmpleticn of the development is éssential to

fulfiilment of the aircraft program.

* The M2 aircraft callber «5C machine gun,” firing at a rate cof
800 rounds per minute, was ff¢c1allv characterized by the Commanding
Goneral of the army Alr Forces as "The mest outstanding zairerzfit zun of
World War II. By the summer of 1945 the Ordnance Depsrtment hod started
preducticn of the M3 caliber ,50 firing at a rate- of 1200 shéts per minute,
During the course of the present calender year we expsct to obtain a
cygllc rauv of lSOO rpm. Within a few years we expcct tc attain rates

o -
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of at least 5000 with 30,000 as an obiective.

The mobility of the foot soldier is limited by the weight of his
weanons end amrunition., e are now designing a seven nound renlace-
ment for the famous nine and cne-half nound Garant. 75 will have all the
sunch and fire power which have been found so necessa.y in combat,

Body armor sup:lied to our aircraft crews resulted in a 50¢ reduction
in deaths and &0% reduction in wounds. Progress in this Lleld mist not
ston. Body armor to nrovide protection against radiant enerzy, as well
zs frazments, mst be ueveIOpea in view of the applicatiocn of stomic oower
to warfare,

Reduction in weight of small arms ammunition by use of aluminum
cartridge cases can reduce the load c¢f a heavy bomber by as ruch as one-
half ton. The contir - ed development of aluminum cartridge cases is

essential,

The 57 and 75mm recoilless rifles, developed and put into combat
toward the close of tre rescent war, were PntﬁhSlaoulCJllY received by the
using trocps. For the first time in history the fire power of Artillery
Wa S placed in the hands of the foot soldier, Three German tanis were
destroyed by the first eight rounds fired in combat, e arc now developing
2 repeating and automatic mechanism for recoilless weapons and also a
reccilless weapcn to fire jet assisted nrojectiles.

In the field of guided missiles we have a potential weapon which will
revoluntionize warfare. During World Var II, as in World War I, the Crdnance
Department was active in the development of rockets, bubt cur war efforts

were concentrated on producing | relatively short-range rociiets for immediate
use in the field and the alb. The advent of the atomlc bomb changed the
pictures. At once long range, conirolled missiles became of extrems importanc

These are new type mcaﬂonc on which development work is just zetting
a good start in this couniry; large cxoenditures of fund. and time will be
recuired befcre effective controlled missiles can be perlected.

The primary aim of the Crdnance program is to nroduce missiles that
mcet new zdlitary recuirements of the atomic age, but the field is 50 new
1t is essential to place emphasis on fundementel and usic research, Cur
step by step program has bzen mest bdrCLulLy planneq, aot onLv tc provide
the necessary basic knowledge from all fields of scieace and to auD’" this
xnowledge to missiles, but also to conscrve personnel and fd”&w and prevent
unpro?i* ble duplication

¢ free rocket de "clopm ont program coveirs rockcets f“ Bazooka to
the lurgc rockst propelled bombs. The famous Bazools nocket gave the foot
soldicr for the first timec a we 3pon with which he could cor bat & tark single-
handnﬁly The new bazcoka will havs enough punch to blzst holes through
u

Q(‘"

ah
cker tank armor th=n nias yot been used. It will have greater accuracy to

hlu moving targets and roughly twice Ul rLer range,

a sing deslgned for the Army Alir For

L) }-"

Powerful ‘et prepulsion unite eing ocrces
to @nable huge aircraft of the futurc to take off with ruch greater pay loads

from shorter runways.

Extremely high velocity aircraft roclzets are being develonad for firing
from the fastest nlanes still on the drawing boards. They will be fired
from the worldts first autcmatic launcher—-at machine zun rates, a single hit
will destroy the largest of bombers.

9‘-
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Tn the newcr controlled missiles field we arc making cdefinite progress.
7o are vigorously pursuing a systematic step-by-step procedurs and ars
obtaining basic rescarch data in supersonic aerodynamics, new fuels, jet
prepulsion, and control systems which are being applied to a serie
development micsiles. Some of these have already been test firced. Others
are under construction.

In our contract with Californiz Institute of Technology, a liguid fuel
rocket was developed which, in its first tests, set a U. o, altitude record
of 230,000 feet, a height never before attained in the history of man at
which 1nstrumppt rccordjn:~ were made. This rocket is known as the "7AC
Corporal, To mect the urgent demand for a high-altitude meteorclogical
rocket to carry instruments into the unexplored icnosphere, we are redesigning
the "ILC to attain &n altitude of 500,000 feet.

The Ordnance contract with the General Electric Cempany is making the
Buck Rogers myth a reality,. Zmphasis is placed on the »Atrexclv long range,
zround to greund controlled missiles.

These giant rockets will travel more than five times {aster than sound,
capable  of otrgaxlng inte space and then, controlled by compiicated robot
"brains,” dive with uncanny accuracy on a target thousands of miles away.

Cne of the steos inthis projcet is a scientific research study of t
German V-2, V-2 firing tcsts are being made at the Ordnance Uepartmﬁnt's
White Sands Proving Ground in New fexico, Captured V-2 parts were shinped
to this country to assemble sufficient rockets for a his"ory-raking procram—-
one which not only will suve much develenment time and roney by contrituting
important information to rocket designers, but also what is possibly morc
important, help to solve the secrets of the unexplored upner atmesnhore,

By MlLottvng the warhecad space, formerly filled vwith - xplosives s, for the

instruments of scientific institutions, data on the pircnomena in the isnos-

pherc will be recorded on ground receivers. The unknown ”vglOuo begins at

19 miles, the celliag of balloon-ktorne instruments the V2! il rizc.over

100 miles in our flight tests--far beyond the wildest druams cf yaosterday.

Ynowledge gained will include temperaturecs, pressurcs, currents, bacteria

and gases above the stratosphere--but the most far-reaching of all miznt well

turn out to be developments resulting from cosmic ray roscarch. In my
estimation, this project cn V-2 F;"‘ngc is a splendid illustration of the
way research and deve lcprent should be hapdled, that is where 21l oge

concerncd participatc to the cnd that the soundsst possible program is sct

up and corricd forward to obtain the mcm&rmn.use*ul informetion, Tre

test program is a cooperative preject in that the Army Ground Forcess, Army

Air Forces, the Mavy, the Sig al "orps, ‘and certain cutstanding scientific

institutions and ruoprescentatives of izportant collateral ficlds of scicnce

arc participoting th the Ord ance Department to obizin the greatest roturn

to thc country w t the minirmum expenditurc of time and funds,

Ancther phasz of this leong range weapon program is 2 controllaed missile
for coast defense. A project for a detailed study oi thc oroblem vias
cstablished last June with Radio Corporction of imerican, and will be complet
ed in the near futurc. The next steo is to develop the missile--cne ﬁﬁlCh
not cnly will direct ltole for kundreds of miles to an anproaching targe
for a dircet hit, but alsc will travel so high and so fast that SﬁlﬁbOqu
defense against it becoiics practica lL" impossible~--2 weapon so perior t:
prcsent ceoast defense weunons there is no comparison,

H

0

"" l’"q
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e mast expect other nations will develoh missiles camable of crossing
oceans. Countermcasure missiles are therefore included in our cverall program
Bell Telenheone ifeboratorics is now engaged in Lhc development cfian aircraft
intercestor cissile,

Interceptor rockets for use egzinst supersonic guided missiles are under

study by several Orénance contractors including the Zeneral Electric Company,

The guided missile hes suddenly vecome cne of the mest impertant weavons
today. It takes littlc stretch cf tnb 1¢aplnutlcn to envisage a perimet
rocket defense of the United 'States, Te cannot discount the noss lbility of
lsunching frem underground sites, lobgq of atomic ritribution for doli
in an hour on an cnemy in any part of the globe,

e are in e transitlon age of srecd and change, moving swiftly townrd
the oliminoticon of time and spacce, Crdnance research and dsveloument is zear-
ed in full realization of these conditicns. The ob cctive of the Hosearch
and Develonment Scrvice is to ob3olete as rapidly as possible our cxisting
weanons by nrovicding still better oncs for the futurec,

es in the rear of onc of those

"hat is the ¢ffect of the escaping gassce
recocilless weapons? Are they of high velocity?

COLOMEL RITCHIE:

They are sauethiing that you k:
thirt vy yards in the roar, It i
will get burned.

INZEPAL, ARIGTROEG:
Hove any accidents occurred daring their usc at the front?
COLONTL, RITCHIZ:

Mone at the front that I know ¢f., We thcught that perhaps there rould
be considorablic obiection to that, but anvorerntly there vwins not,

Yo alsc thought there would be obiection to the flash, which would dis-
close their position., But in tho Pacific crea--I raponenad te hove tho gcod
fortunc to be there while they wers using thesc weanons--there wos no trouble
about that ot ali, They liked them very :sucn,.

f T)‘ ’C‘TQ T

PR NT e

"hat is the ¢ffect cn the need for cartridge cases in that type of
artillery? You have 2 now tyos of weapon. Do rou have o new type of
cartridge cose?  Is that broass or what material 1e it?

COLCUEL RITCHIN:

n,

Those are steel cases, nunched cut. They can be produced very rcadily.
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COLCHZL RITCHIZ:

@]

Those were for smil arms, It is
used in lerger calibers if and when ot
aluminmum is not as scarce as the others
The weight elerient. in airplancs, of course, is an cxcecdingly important
oneg, as we all know,® Ther¢ you can cut 01f say, nelf 2 torn from one of-
those henvy bormbers like the B29, that rmeans 2 lot to those people. They
cen carry so :mch more gosoline or sc ruch more armament, ‘leight is & very
important clement.

nceivabls that they misht =zlso be
materials becone scarce and in ¢

)
O 0
= 0

.

JENERAT ARFSTRCONG:

Are there any guestions, gentlemen?
A STUDERT:

Do you think it is renlly 2 wise pelicy to use German scientists and
give themn thesc labeoratories in which to continue their research and possibly
cventually take it back to Germany or clscwhere?

CCLONEL RITCHIE:

*  Of coursc, their work here is being conducted under ury guardcd

conditions, very carsfully controlled conditions. What the ¢ out
come will be =25 to their future disposition I wn not in a posltion to say
at this time. EBut I think we can rest assurcd that it wili not be possible
for them to take things back to any ¢ther country which would be detrimental

to us. ,
I think, znswering your auee ion another way, it has been very fortunate
that we succeeded in getting these scienbists, for reasons whick: T an surc
you all cen imagine; not only to help us, but for other rensons. They hove
been a great help in analyzing and helping to fire these V-2's at “hite Sands.

S 5
ER
"

LOMEL, L.CH qu.

I have followed with deep intercst this very fine talk, I see that the
Crdnance Department has wasted no time in taking 2dvante 3 of the nossibility
of research and develo-ment 1nmed1”+clv fol the wor. I want to ask
this question, becausc in our research and develonment activit in the
Office of the Twartcrmaster Gencrzl, while we have some people nut on
ressarch and develonment, and while we npparently rav  suffici funds in
sirh to continue that fux'a foirly long wveriod of tise, we ~re now being, I
might say, threatensd by nerscnnsi cuts znd csilings being imp i upon Us
which make 1t zlmost impossible fer us to do the job we thims sheuld be done,

t

I wonder if you wculd be kind cnough to tcll us if
experience. If so, can you give us 2o few nointers
abcout it which we might use?

~ 12 -
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CCLONEL RITCHIE:

I hapsen to be o member of the 3ecretaryt!s Committee on Scientific
Personnel. As you probably kncw, we have becen struggling with thot prob‘cm
now for several months. All the tcchnical services are faced with somevhat
similar ccnditions, that is, the inposition of ceilings, which thoy keep
rucshing down and down. I assume that Qrdnance is living tiarouzgh the some
difficult times. But we are doing our best to hold on to the best neople
that we can, We are trying to take cn, and have taken on, others from the
- outside cn our rolls. %We arc attempting te improve thc conditions of these
‘scientists as fast os we can with the regulations ond .imitations otherwise
‘imposed. But I think we ore all in the same bont, all the technical scervices,
right new, because I hapnen to 1t in this board having rernressentatives from
2ll thc technical services. I havenlt answered your oucstlvn very clearly
I know; but I can say we are all having the sare troubles, I am surc,

COLONEL LONGINO:

¢
o]
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[t

"Te 2re about 55 mar cent balow vnat W&
facing an additional cut of 15 to 20 per
some ideas on the subject,

COICHEL RITCEIE:

Hething except to say that we are all Iiving throush the same Jifficulties
You know, the Sccretary recently issued a directive trying to iz e
importance of maintaining within the "zr Dopartment an adequate scic .C
and technical staff and directing that all cchelons cecncernsd take such steps
as could be taken to w"rrove the cenditions of the scientists and tc ouild
up their staff within that general directive.

CCLCNEL, TONGINC:

I hope thosc having the se
L

lectionh of seicntific persconnel will take full
cognizance of this and sece if th

hey can give us some help.
COLCHEL. RITCHIE:

General Deriot was the merber from the Quartersast r on the board. He
is fully aware, of course, of what has been goingz on i.. that board,
GENERAT, ARISTRONG

olenel Ritchie, I am sorry to say thoat we anve o vacate this auditorium
for the use of another group in just a fow sdmutes. I am surc that your talk,
which is so clear and frecineting in its detail, has convinced this clas
thot we hove to lock toward o very different futurc from the past that s
have knovn, Certainly *“he Ordnanoc OfflCcr or the artillerymin, thot I usod
to bz, and that I thougnt was fairly modern up until recently, is about as

TR

oleto as a Civil Yor artillerymen or Crdnance cofficer,
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1 +h;nk, gentlemen, you can rcadily see hovi we must direct our thinging
toward the future, basing it on a keen, careful analysis of the past. But
the future is so completcly different that you can see vwhy some of these
guided missiles and other integrating machines of varicus sorts have got to
be used for develcping 2 new and better thinking on the side in which we are
concerned in the Industrial Ccllege,

General Ritchie, I want to tell you that you have rceconciled me riore
than ever.to my retirement at the end of this month.

COLONZL RITCHIE:

Thank you very ruch, General., It has been a nlecasure to come back to
this College once a2gzin and discuss these matters with you.

(S hat

- Just confirming what General Armstrong said, we are certalnlj in an age
of transition. VWe are in an age of speed, where time and space are being
¢lininated. ‘lg are attempting to gear our ordnance procurerent intc a roﬁl
ization of those conaltlonq.

GENERAL AmT”TAumG:
Thank ycu very ruch.

(30 Oct.. 1946 —= 200)1,
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