
efsr-

. ~ . ' ' 
.,._ .... ' - . - . . . 



THE WHITE HOUSE 

WASHINGTON 

January 1), 1942. 

h!l!MOR...NDU!i FOR THE 

DIP.ECTOR OF 'l'HE DUDGET 

FOR RECOMMEHDATIG!~ . 

Letter to the Pres . from Vannevar Bush, 
Director of Office of Scientific Research 
and Devel opment l/9/42 re Civilian 
~cientific Corps and the mooilizati on of 
same . 

DECLASSIFIED 
By Deputy Arc!1ivist of t ho U.S. 

By W. J. Stewn r t Dato FEB 
----



. .. .... . ... ~ 

From the Of!ia of 

· } ~ v. BUSH \{Y March 16 , 1 942 . 

1~ . dud1oph Forster , 
The White House , 

Jashington , T). c . 

I h~nd you a r eport for the 
Pr esi dent . I t contains secret an d 
confidential material which shoul d 
be securely guarded , for much is 
here summar i zed . 

I have t hus far transmitted 
no copies of this r eport, and I 
will appreciate it if you will ad­
vise me if the Pr esi dent indicates 
his wishes in this r egard. He may 
wish to see me t o have certain 
point s expanded , and , if so , I am 
always a t his call . This week I 
plan t o be in New Yor k on ~ednesdtiy 
and Thursday , but I can always 
cancel when needed . 

~"'· V. Bush . 
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llarch 20, 1942. 

MIIIOIUXDO¥ .FOR 

DR. VAHIEUR BUSH 

I b&Ye na4 70111' atr •17 
1Dtenat1nc report aD4 I apoee 
tbat tbe ttza baa co.e tor a 
NY1n ot the work ot tM Ott1ce - ...... pe.. I t;h1M J'OU bad 
batter 10 •taad u4 won thia 
CNt W1 t:b tba Cbiet ot Statt aDd 
Cb'et ot ••al Opent1au - coa-
1'tn'nc t...~ wbole thtnl to a ftJ'7 
1 111 ma'>ar ot people. 

I aa ntunainc tbe npo:rt 
tor 7ou to loolr ap1 u I th1nlr 

1t 11 JII'Obabl7 batMr that I 
ahoal4 DOt baYe it 1D WIT GD 
1'11••· 

F. D. ll. 
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OFFICE FOil EM£/IG£1/CY MANACEMENT 

OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT 
ISJO P S11U:£T NW. 

WASHINGTON. D. C. 

March 16 , 1942 . 
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,, ~!'Ollil \ n D. 1\Hteftlt 1.1__, 
.. D;:GI f! c~'f'ED 

The Pr esident, 
The Vlhite House , 

Washington, D. C. 

Dear ttr . President: 

L1EC .- p ;,.cf"o* 'FD~'­r ~ _,,.-7P 

I transmit herewit h a r eport on the operations 
of t he Office o f Scientific Research a nd Development . 

This consist s of a brief statement of the status 
ot' r esearch on new weapons in various fields . The 
opinions expr essed in r egard to relative impo~tance and 
promi se ar e my own , not t he r esults of study by a gr oup . 
Medical research is summarized very briefly : t he prin­
cipal poi nt here is that the work is p roceeding entirel y 
harmoniously . Append! cas give the usual summaries of · 
organizati on and oper ations . 

Nearly all of the relations of my Office wi t h 
the Armed Services are on t he t act ical level, and are 
cordial and effective on this basis . Much is being done. 
In my opinion , however, the time has come f or a compl ete 
review of the work of this Office on new weapons, fo r 
the scientists of the country skilled in t he necessary 
ways are limit ed in number. This r eview should be on 
the strategic level, to determine emphasis and be sure 
that striki ng opportunities ar e not being overlooked or 
inadequat ely pushed. I f there are steps which you wish 
me to take i n order t o br i ng t his about , or if you 
would care to have me expr ess mor e compl etely my thought s 
on the matter, I await your instructions. 

Respectf ully yours, 

v. Bush, 
Director . 
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OFFICE FOR EMERCENCY MANAGEMENT 

OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT 
ISlO P STR£ET NW. 

WASHINGTON. D.C. 

The Pr es! dent , 
The \'/hi te House , 

Washington, 

Dear Mr . President : 

D. C. 

July 16 ' 1941 . 

I have the honor to submit herewith a report 
of operations of the Nat ional Defense Research Com­
mittee f or the first year of its existence during 
which I was Chairman of the Committee . 

This I have purposely made brief . The de­
tailed reports of' results obtained from the Com­
mittee ' s activities are placed in t he hands of the 
Army and Navy as rapidly as they are obtained, and 
the ful l detailed r ecord is thus available . I have 
hence confined this summary r eport to the more im­
portant pr ogr ams , and have treated these generally . 
I shall of course be glad to extend this r eport t o 
any extent you may wish . 

The scientists of the country r ealize keenly 
their r esponsibilities in the present emer gency , 
1·1her e the adequacy of new and sometimes intricate 
techniques have already profoundly influenced the 
course of events . They continue to be anxious t o 
put forth their best effor ts under your l eader ship . 

Respectfully , 

/~~ 
1ht:r (""- ~~ -... ..1 ('I ~~ ' 

h nnklin D. Roou ... a Li'DrarJ. JV ,.. , ... n 
tfE c ~ '3Jt , ~6~--, 'F!) If I. 

Vannevar Bush , 
Director . 



a 1!: P 0 R T 

of the 

NATIONAL D3P'3NSB iUS3ARCH COM!ITTC:~ 

for the 

First Year of Oper a tion 

June 27 , 1940 to June 28 , 1941 

Contents 

1 . Scope of the Committee ' s activities . 

2 . Summary of the more important progr ams 
of research and development , end 
progress the reon . 

) . nata concerninG t he Commdttee •s acti vities : 

a . Fore of organization . p . 37 

b. Scientific per sonnel involved . p . J8 

o . Liaison arrangements with the 
War and Navy Departmen t s . p . 48 

d . Pr ovision l'or interchange with 
Br itish soientiet s . p . 53 

e . Nuober and distribution of contracts . p . 56 

f . Summary of financial oper ations . p. 60 

g . Order establishing N. D. R. C. p . 61 

r~"~" l • " · r~~s~vel t Library 

I " ' ... . .J 

l • . • :;;<00.9 (9/27/58) 

Dn'-o- MAY ~~ 1974 

11gnatw·o- !M"66 
• . . . ..-) 



1 . Scope of the Committee ' s Activities . 

The Or der of the Council of National Defense 

of June 27 , 1940 , charged the Committee with the duty 

of supplementing the actiVities of the Army and Navy 

in the development of instruments of war*. 

In carrying out this duty the Committee has set 

up an organization , divided into Divisions and Sec-

tions in accordance with subject matter , in which are 

included a large proportion of the outstanding scien­

tists or t he country , especially in physics , chemistry, 
+ and allied sciences . These scientists , like the mem-

bers of the Committee , serve on a voluntary part- time 

basis without pay . They are aided by a small number 

of paid Technical Aides . They take the r esponsibility 

for formulatins and guiding the programs, and for ren­

dering the results available to the Army and Navy and 

to the Br itish . They a r e in constant close t ouch with 

skilled officers of the armed services# . 

The method of oper ation is by means of contracts 

with colleges , universities ,. scientific institutions , 

and industr ial laboratories . These contracts are on 

* complete text on p . 61 . 
+Lists on p . J8 . 
# System of liaison on p . 48 . 

2 . 



n cost basis . It has been the aim to provide arrange­

ments by which university and other laboratories may 

proceed energetically , 1'.1 thout gaining or losing finan­

cially in the process . The laboratories are in eeneral 

contributing the use o1 their facilities , and are often 

making other contributions , as by the services of 

J. 

senior scientific staff fer consultation and advlc·e . 

There about 200 contracts in effect* covering a l~rge 

range of effort . In the interests of speed, and to 

gather scientific groups of diverse talents , it has been 

necessary in some cases to concentr ate work in univer­

sities and institutions havl!~f; large facilities , but 

the work is spread all over the country . The Coz::::littee 

also utilizes the services of gove~ent laboratories , 

notably the Bureau ot' Standards , and t r ansfers funds 

to provide for such wor k . 

r.reat car e has been token to ensure pr oper 

secrecy in regard to operations . ~·any of the matters 

with which the Cocmittee deals are of such nature that 

information should be securely guarded . Scientists and 

* List on p . 56 . 



others are carefully investigated before being tuken 

into the organization . ~ighly secret matters are 

handled by carefully restricted special Groups . Ther e 

is a rule that no man in the organization learns of 

confidential matter s except as is necessary to his 

proper functioning . Proper rules in r egar d to the 

handling of documents , etc . , are enforced . There has 

been no evi dance of an:.- leak of important information 

through the Committee ' s operations . 

In the .:.actions of the Co=ittee tl.ere meet to­

gether scientists and engineers especially skilled in 

the subject matter.with which the Section deals , to ­

gether with oflicers ol' the Army and l>avy having know ­

ledge and responsibility in the 1'1eld under study . 

This has r esulted in desirable interchange between 

4. 

tne two services in numerous ins t ances . It also ensures 

that problems are approached l'lith a due regard to the 

practical military needs . The Army and :~avy have wel ­

comed the organization of the Committee , and have co­

oper a ted wholeheartedly with it . 



The Co=ittee tes close relations with the 

British Centr al Scientific 01'f1cd . It also maintains 

!l London ofl' ice , and sends scientists ther e to inter ­

change information with British scientists en~ to study 

probleC$ under f~e~d conditions . Ttis int~rct~nge has 

proved to be highly 1mportLnt . 

l~ile the Con~itteo has curried on research on 

a wide var iety of problems , it has kept keenly in mind 

tho necessity :·or cor.centretir. · effort en tt.ose motters 

ol' .;rea t and press inc 1.ttportanc11 . Cn these it has 

strained every facility to obtain oractioally useful 

results in time . Research , by its very nature , takes 

time; and there are ll:llOY steps !'rom the conception of 

an idea to its pr actical utilization . The task of com­

pressing into months a development whi ch , in nor mal 

times , would toke year s i s str enuous . Never theless , 

out or the work or tte Co~ttee , ther e are ulreedy 

coming some r esults which can now be applied in prac ­

tice to gr eat advantage . ~·ore are on the way , and the 

effect will become oumulati ve as the work o1' the Com­

mittee pr oceeds . 

5. 



2. Summary of the l~ore Important Programs of Research 
and Development and Progress thereon . 

The subject s chosen for summary are the 

following : 

a . Air craft detection , and its resul t -
ing developments . .p . 7 . 

b . Gun cont r ol . . . .p, 19 . 

c . Proximity fuses . . p . 24 . 

d . Anti - submarine devices . p. 28 . 

e . Expl osives and gases . p . Jl . 

f . Uranium . . . p . J4 . 

6. 



Aircraft Detection ane i t s Result ing Developments 

When the wor started both the Army and Navy had 

already developed radio devices fer aircraft detection 

7. 

in their O\'m laboratories , and so had the British . These 

were all very similar . 

It is exceedinj:;ly l'ortunate that this was the 

case . When the air assault upon England occurred last 

sw::mer and fall, as a prelude to invasion , it wao re­

pelled with heavy losses because o1 the effect! veneaa o!" 

air defense . No small part of this was duo to the fact 

that the British wero forewarned by their detectors of 

each assault , and could ord or their fighters into t he 

most advantageous position to intercept it . This ex­

perience impressed all thinking men with the importance 

of radio devices ot' t his general nature, and there has 

been rapid development since that ti~~ . It also con­

vinced the Committee that it could contribute to do­

l'anse in an almost immediate manner by concentrating 

on this problEI!l . lienee this field has been the one in 

which the Committee • s efforts have been greatest . The 

outstanding scientists ot' the country, of such back­

g r ound as to work ef1'ect1vely in this field, have been 
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gathered together , larcely at the !'aasachusetts In­

stitute or Technology since the best facilities for 

their work were al r eady there , and SUPPlied \titb or ­

ganization , materials , and technical assistance . The 

3reat electrical research laboratories of induatry have 

worked closely with this t;r oup . This has occurr ed , not 

in the usual manner where each c ollltlercial company pur­

sues its independent development , but on a def1 , 1te 

basis of pooled information , and a subdivision of de ­

velopment for its most advantaceous distribution . Close 

liaison has also been mointained with Army and Navy , 

and with the continuinF work of thei r laboratories . 

Jn nine months a new art has been advanced to 

a degree which would ordinarily have taken years . 

Tbe matt.er has now progressed t.o the point wl•ere both 

the Army and Navy are placing large production orders 

for equipn:ent of this type , much of which is of a form 

which was unknown a year a go . 

It is a remarkable thing that a radio pulse de­

tector oan work at all . A radio station , somewhat 

like a broadcasting station, sends out a pulse of radi­

ation lastin~ for only about a millionth of a second . 



A t'ew millionths of a second later it "hears" en echo 

come back , reflected back to it from an airplane in 

the distance . That this can still be done, and the 

echo distinguished from all those comin~ from the im­

med iate neighborhood , when there is to be detected n 

single small airplane 150 miles awey , is ut.canny . Yet 

physicists can compute and design such equipment , and 

be sure that it 1nll work. The equi~~ent can be suffi­

ciently rucged an~ reliable to operate under practical 

conditions in the field . From the elapsed time before 

the echo returns , the distance of the plane can be pre­

cisely indicated , and its direction can be found from 

the direction from which the echo returns . It is even 

possible to obtain a measure of tne altitude at wt.ich 

t he plane is flying . 

All this was accomplished before· the Committee 

came into existence . There was , however , one gr eat 

difficulty . The apparat us worked on relatively long 

wave lengths , and was bene e cumbersome . There were 

many evident applications , if the equi~ent could be 

render ed compact and very precise , such as to usc it 

for direct control of' the firing of guns . There is a 

9. 
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general relation that , the shorter t he wavelength , 

the smaller the correspondins equipment . rrence it 

was highly necessary that devices be de'leloped which 

would enable the wavelength to be reduced to about a 

tenth of that then used . Her ein r esided a serious 

difficulty . Equipment t'or these u1 tra- short wavelengths 

was indeed lcno\•m in a f'ew l aboratories and by a few 

men . But it was very feeble , and great power wes 

necessary for success . Woreover the entire behavior 

of electric circuits at ultra - high frequencies was 

not understood , and the parts of it that were known 

were t r eated by only a few scientists wher eas the com­

bined work of' many was necessary for success . 

Fort unately the early interchange wi t b Br itish 

scientists gave the subject a gr eat impetus . It ap­

pear ed that the Br it i sh had gone far on t r ansmitting 

tubes , whereas the Americans had produced advanced 

receivers . 

The rest of the story is one of har d scientific 

analysis , experiment , and test . Inventions have been 

made , numbers of them , and been freely made available 



to all investigators . But this has been no sudden 

brilliant flash of an individual. It. has been the 

result of teamworkaf the highest or der . 

As soon as equipment can be made compact a nd 

rugged for i'ield use, many applications appear . 

one of these is the ground control indicator . 

A piece of this radi o- r eflection equipment constantly 

scans the entire sky about it . Wherever it det ects a 

plane it automatically places a dot on a map to indi­

cate its position . The map is the top of a cathode ray 

tube , and the dot is a small glow of light . Other 

equipment, used in conjunction, can r eveal whether 

any particular dot indicates a f riend or f'oe . A series 

o1' such stations , which have a lesser range than the 

simpler long- range detectors , can cover an entire area 

with their maps overlapping , with telephone communica­

tion so that knowledge is passed on from one to the 

next , and to a central control station . Auxilliary 

devices also provide f'or obtaining the altitude of 

any particular plane under observation . The devioe 

works just as well at night or through clouds , as in 

11. 



full daylight . No plano can fly higher than it can 

reach . Such devict~s are now in uoe , mootly at high, 

but not ultra- high f r equencies . The present effort 

is to render theo more powerful , smaller , u:ore precise , 

and this is best done by increased !'requency. Their 

great use is of course to control the defense fiehters 

so that they may intercept the enemy even at night. 

They can , by radi o co~unication With fighters , bring 

them into the general neinhborhood of the enemy under 

the most advantageous conditions for contact . Some ­

thing more is needed at night for the final contact , 

and more on this appea~s below . Advanced equipcent 

of this sort is r eady for t'inal engineering attention 

and production . 

The same gener al sort of equipment is also of 

great value at sea . Jn fact it is r apidly revolu­

tionizing the stra tegy and tactics of naval wart'are . 

When a warship can know the precise location at all 

times of every ship out to the horizon , and apparently 

even somewhat beyond , in night or haze , with directions 

somewhat approximate, and r ange very precisely , there 

12 . 



are ~vidently new conditions and it is lmportant to 

be in the forefront of advance . Wore on precise di­

rection will be stated below . Again , the s i tua.tion is 

one ot' development for compactness and power , for the 

Navy has long been working on this matter . A recent 

test on the Semmes , using ultra-short wavelength equip­

ment which is readily installed at the top of the mast , 

and which scans and plots positions automatically , has 

given excellent results , and the improved equipment is 

movi ng into production . 

l) . 

Evidently , if a plane ' s position can be precisely 

deter mined from the ground , a navigating system is avail ­

able , especially over water . The need here is 1'or very 

long r anges , and so the device is modified somewhat from 

the usual echo scheme. This has not been as pressing 

a problem as some others ; however equipment for this 

purpose will be tested this sWll!ller and promises well . 

It has long been realized that it would be ex­

ceedingly valuable if devices of this sort could be 

built to be mounted directly on air craft . This has in 

!'act been done in England using high but not ultra- high 

frequences . \'lith this equipment a pursuit plane , placed 

in the general neighbor hood ox· a bomber by ground control , 
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can then " see" tho eneey . The devi co !.as indeed al­

ready produoed striking results . '.'lith the usual frequen ­

cies, hovfevor , t.her<~ are strict limitations. In par­

ticular the I'ield o1' view is restricted and the bomber 

can evade pursuit by manouveril~ , i. it realizes it is 

being 1ollowed . The need l'or more compact apparatus , of 

adequate range , automat.io ocar.ning, and large ficlo of 

view is hence intenue; and these results are best at­

tained by soing to ultru- Jhort wavelellGths . The Com­

mittee ' s \rork has concentrated on this problem mora 

than on any other . Two leads are be ins followed , one 

at 10 om. wtioh produces equipment which will readily 

go in the nose of u two- engined fighter , and the much 

more difficult task at J em. which holds promise of pro­

ducing equipl:lent which can even be placed in the wings 

o1' a single- erl{;ined fighter . 'l'he research and develop­

ment work on the f'o.rme r in practically complete, and 

what remains is engineering refin~ent and production 

which can proceed simultaneously under or der s being 

placed . Sets have been tested in this country and 

3n.;land . 1'/i th one of the3e , when the pilot is put 



w1 t pin a few m.iles of his tar get by ground control, 

he sees a dot on a screen which tells him the target 

loca t ion in elevation and azimuth , and its dintunce 

away . He can " see " throu~h a horizon tal angle of 180° 

and a ver tical angle or 60° , and can hence readily 

maneuver into position . ·11hen ho f"ets close enoUP:h he 

can often actually make out the target against the sky 

and fire . r:ere there is a hitch . It would be prefer­

able if he could , at the final instant, get the exact 

direction and ranse with sufficient promptness and con­

venience to be able to fire without takinp his eyes 

oft' of his instru:nents. The laboratory is intenaely 

engaged in an added auxilliary which promises to accom­

plish this very thing . ::;:von without it , the the 10 em . 

AI set , as it is called , is capable of r endering it 

exceedingly uncomfor table for night bomber s . It is 

being pushed to the utmost . 

An auxilliary device which pr omises well in this 

connection has ve ry r ecent ly appeared f rom another sec­

tion or the Committee' s work . This is a ni~t glass , 

which appears t o be a radical advance over anything 

pr evi ously ava i l able . With i t planes can be seen on 

15, 



dark night;s much l'urther t;han before . It; is t;he result 

of combined efl'ort;s or opt;ical scienUst;s and exper i ­

ment;al psycholocist;s . Right now it is underP,oing its 

!irst t;ests . It' completely success!'ul it will supple­

ment rather than supersede , radio devices . 

16 . 

The mounting or r adio echo devices in aircraft is 

01 as great importance t;o the ~.avy as to the .'\ir Corps . 

In particular it is of great importance for combatting 

submarines . In fact, the location of submarines on the 

surface by po.trolling a!rcral't is one of the c:ost pro­

mising methods in sight i'or overcomill[; the submarine 

menace . The l!avy has long been alive to this matter, 

and has developed energetically . The successt'ul use of 

ax tremely short waves, in the Commit tee's labor atories, 

supplements this work well , t'or the equipment becomes 

mora compact and versatile . nevices embodying the most 

recent scienti nc results are now moving into produc ­

tion for this purpose. 

The devices described give the direction or a 

plane or ship only somewhat r oughly . It is entirely 

possible to construct devices along these lines which 

give direct! on w1 th considers ble precision, in fact with 

su1'1'1c ient precision to directly control gunfire . Such 
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devices have been built , and are in preliminary use . 

The same considerations as ~o compactness, ruggedness , 

and power apply . Recently there was constructed an 

ultra- high frequency device for this purpose which , 

when directed at a plane target, will autometically 

continue to point at that target vti th uufficient pre­

c ision to control anti-air craf t l'ire . The plane cannot 

evade the beam , once it i s directed on it , by the most 

violen-c maneuverin~. and or course it would not ordi ­

narily know 1t was being t'ollowed at all. Such devices , 

now approach1J18 1•t1de use , are capable of greatly im­

pr oving the effect1•renoss of anti -aircraft fire . '!'he 

ul -era-short wavel engt'l types are being energetically 

developed. 

The use of such devices at sea is of evident 

importance , and is beinc similarly furt hered . 

It would evidently also be useful to mount this 

sort of equipment on planes , t o aid in cont rolling 

their fire . One aspect of "this has already been men­

tioned . Other aspects are still in embryo . 



In spite of the faot that much has boen accom­

plished in this field or radio pulse ret'leotion , the 

vmole science and its applications are in the early 

stages o1' a great development . 

18 . 

In particular , it must be remembered that counter 

measures are often possible . Thus , if a ship uses a radio 

r ange - finder , it is possible for the opposinr ship to 

jam this and prevent it from being used . It is also pos­

sible to so design the range-t'inder that Ja::;ming io very 

difficult , and perhaps practically impossible . A target 

can hardly ,jam the equipmant by which its direction is 

indicated without setting up a radio disturbence which 

i t selt' renders location in direction relatively easy . 

Thus as the art advances , if adversaries are both sci­

entifically and technically able , there will occur a race 

between techniques . It io important to be somewhat 

ahead . The Committee bas recognized tais aspect of 

matters . Early in its development of radiation de-

vices 1t set up a separate group of' scientists with 

instructions to develop equipment aimed at counteract-

ing the efforts of the main group . Increasing atten-

tion to counter measures will become necessary as the 

work proceeds . 



It is , bowo3ver , entirely evident tho t there is 

no counter to r adio devices as ll \'/hole . They will con­

tinue to increase in importance . They will probably 

constitute the outstanding naw mili ta.ry device or the 

pres,nt war . They are already completely codifying 

methods or fighting . 

b . Gun Contr ol. 

Sons ol' the codern radio aspecl;s oi' gun control 

he ve already been mentioned . There is , ho11ever , an as­

puct beyond \.hat OJ' mertlly knowinc the target ' s posi ­

tion at all ti~ec . This is the job of applyinG the 

corrections tc the gun control so that the shell and 

the tar get will arr i ve at the :;rune position lit the 

swne time . 

This metter hac a long history , end therG are 

industr ial laboratories vmi ch have been in close con­

tact with Army and Navy along theca lines . Hence the 

Col'ani ttee ' s acti 'lities in supplementing have been to 

perform auxillia ry tasks of analysis and scientific ex­

peri.t:lent ation , ra t her than to launch neH br ead develop­

ment s . revertheless, there is important work going on 

under Committee auspices . 

19 . 
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The automatic predictor for long-range naval 

!ire has been highly r efined over many years . Tho 

advent of the airplane brought in a parallel develop­

n:ent of predictors for fire against high-altitude air­

craft . The use of "the airplane at low altitudes , and 

l'or dive bombing , requi res very rapid predictors and 

flexible gun controls . Fortunately the corrections do 

not need "to be highly refined for this short - range work , 

and hence the devices may be relatively simple . They 

are , however , needed in ~reat q11ant1 ty , and they must 

be sufficiently fast and accurate for their intended 

purpose . 

The I'ield may bo divided into "three ran~res . First 

there is the point- blank range , under which a simple 

sight , aided by tracer bullets , suffices . This has been 

the usual condition thus far in plane- to-plane fire . 

Second there is the intermediate range , up to two or 

three thousand yar ds , wher e r apid fi r e cannon are still 

effective , but wher e corrections are highly necessary . 

Thir d , there is long- range fire , wi tb complete correc­

tions , which is an advanced art . In the inte~ediate 

range there is now rapid development . 
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The simplest and most interesting development 

in this field is the device ~ which ~he line of sight 

is itself shifted, by mear.s of a s:-.all gyroscope :::~ounted 

directly on the sightin~ bar , in such ~ner as to give 

the approximately correct lead. mhere is an interest-

in~ Dritish development alonr, t hese lines , and several 

in this country . The precision is c,ood enour,h for re­

latively close- in machire gun 1'1re, or the control of 

aircraft turrets . Range con be inserted rou·hl y, and , 

for aircraft Hork the correction for trail , or the ef-

fect o1' the plane ' s own speed through the air . These 

devices ore ready for production , and will be tU)o1'ul. They 

are an improvement for use in the borderland of the 

point-blank field . 

l~ore complete correction is , hov;ever , necessary 

in intermediate ranges . For UDe on land , against low­

flying aircraft , the Br itish have an excellent device , 

containing a much simplified predictor . With a special 

use of tracers it is effective . Known as the Kerison 

director if provides a device for this purpose which 

can be produced readily in quantity . 



··,'hen used on shipboard a more elaborate device 

is needed . Angular changes need to be r eferred to a 

gyr oscope instead of to the ship , and the servo mochun­

ism.s which move the r.un need to be r apid and precise 

enou~h to overcome tho ship ' s roll . For intermediate 

ranges the device con bo simpler than the elaborate 

mechanisms used a~a·nst hi~h-altitude tarsets. ~here 
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are excellent developments ot' such devices , and 1•t.at is 

needed is their production in quantity . They are highly 

necessary for ship protection against low- flyiJ11=: aircraft . 

The placing of adequate controls ol' this sort on 

ai r craft 1 s of' great importance . A. plene which can 

fire accurately at 2000 yards may never be forced to 

conduct close- in firing . The problem is difficult but 

can be solved , and a complete solution might be highly 

significant in connection with control of the air . 

Both the 1'\rr:Jy and t<ovy are engaged in developrnento 

along these lines. There are involved gyroscopically 

stabilized sights , adequate but s~mpl e correction com­

puter s , and servo~ontrollod turrets . The Conmittee is 

aiding in this work by bringing scientific talent to 

beer on anelysi s of the problem and in other l'.ays . Thio 

type of device is of such importance that it should bo 

expedited in every way . 



Ultimately it is to be expected that , in con­

nection with all devices of this sort , vislllll sight­

ing will be replaced to some extent by automatic r adio 

sit91ting. There i s close c mtaot bet11een the scien­

tific groups working in the two I'ields , 
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Mechonical predictors , especially of the com­

plex type needed for long-range work , are expensive and 

hard to produce in adequate quantity. The Committee has 

hence instituted a development of electrical predictors . 

It appears possible to secure adequate precision in this 

way , at decreased cost and decreased burden on manu­

facturing facilitiell . The development is in a relatively 

early stage . 

Rocket fire against aircr aft has been greatly de­

veloped in England . The Committee is cooperating with 

the Navy in rocket development for this purpose . Tho 

advantage is , of course , that a rocket device is much 

easier to build than a gun and its ammunition, fo r the 

same cali br e . The disadvantage is lack of precision 

and range. This development will be again mentioned 

below , 



c . Proximity Fuses . 

" proximi t.y fuse is a device in corpora ted 1n a 

shell or the like which will detonate it when it is 

in the proximity ol' the target . 
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This would be a very s4:ni1'1cant device , if it 

could be successfully developed , to improve the e!'fec ­

t1veness ol' anti - ai rcraft fi r e . A high explosive shell , 

in o r de r to wreck an aircraft , must go off vii thin a 

:;har t distance of the plane . 'flowever , with ordinar y 

rusing , the indeterminateness ot' the r·use is such that 

the explosion may occur ttnywher e along a thousand f'3et 

ol' the shell path , so that , even il' all other factors are 

f'avolli>le , the chances of a hit are low. I f it could be 

arranged so tht.t the explosion would occur at just the 

r ight point , high-altitude anti - aircraft t'ire mieht be 

ten times as effective , perhaps mor e . Where , under 

the best conditions today , about 2500 shells are used 

per bit , this miabt be ve ry much r educed , and anti-air­

c r aft fire might furni sb such protection that it would 

not pay to fl y bomber s ov er pr otected a r eas adequately 

protected by anti-aircraf't batteries capable of effec­

tive fire to t he ll'.ax imum altitude at vrhioh planes ny . 
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V/1 th other improvements in e.nti -e.ircrat•t artill ery and 

controls that are coming into usa or in sight, this sub­

ject of proximity fuses takes on great impor tance . Renee , 

even although it appeared exceedingly difficult , if not 

impossible , to attain the desired result, the Comndttee 

early instituted a considerable program aimed at this 

objective . Success is now in sight . 

The difficulty resides , ot' course , in construct­

ing sensitive instruments which can stand the enormous 

stresses imposed by gunfire . ''/hen it is realized that a 

piece of equipment , weighing an ounce , will be subjected 

to a force of over 1000 pounds during the acceleration 

of th e shell in the gun , the magnitude of' the diffi-

culty becomes apparent. 

In spite of' the difficulties in the way the pr o ­

gram was launched With the thought that , even although 

success with shell WI!S not attained , the devices might 

be used in bombs and r ockets where conditions ar e less 

severe . In fact a device has been produced which oper­

ates successfully when tested in bombs , and it is beine; 

applied to rockets . The use of the bomb against forma ­

tions of air craft has diminished in importance as tactics .. 
have alter ed . The rocket still seems to have real irn-

portance . 



There are several ways in which a d ev1 co may 

be caused to become actuated when in proper proximity 

to a plane . Methods depending upon the noise or tile 

plane , or its electrostatic charge , have been examined 

and abandoned. There remain the photoelectric and 

radio types , both of vlhich have been very considerably 

developed . 

The photoelectric type "Watches" the sky , by 

means of a plastic lens and photocell , and gives its 

impulse when the plane outs off part of the s.lty light . 

Tt is hence limited to dayli~t use , and only at proper 

angles to the sun . 1'o~·1ever it is rele ti vely simple nnd 

has been developed first . It is this type which has 

been success!~ in bombs . 
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The r adio type is of two sorts . In one the shell 

carries an actual radio transmitter , and the reactions 

ol' this when near a plane provide the impulse . rn the 

other the shell carries a radio receiver , and it is 

set off at the correct instant by s radio pulse from 

the ground . Both types are of inter est , and eooh has 

its own advantages , so they ore being developed together . 



The first t.ask was to develop radio t.ubes and 

batteries which would stand the shock of shelll'iro . 

After much effort this has been successfully accom­

plished . 

Next it was necessary to incorporate these into 

a rugged radio set s~all enouch to go inside a shell . 

The present units are about half the volume ol' an ordi­

nary 12 oz . bottle , containinb tubes , batteries , end 

the rest of the eqUipment of a radLo s~ t . 
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To determine whether the unit was sufficiently 

rugged one of them , u1•ranged as a transmitter , was firl3d 

in a 5 in . shell . Durinz its flight the signals it sent 

out were successfully received on the ground . 

This proved that the most difficult part o1' the 

pro ole::~ tad been solved . The a rrenge!llent of the equip­

ment t.o detonate the shell at the right distance from 

the plane has also been tested under statio conditions . 

Hence , while severe problecs undoubtedly will still boil 

encountered, a successful outcome is now pr obable . 

For this reason the work is beinF expedited by increas­

ing the scientific group at work on it , and in other 

ways . It is hoped to have units for act ual test !n 

two months . 
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d . Anti- Submarine Devices . 

One aspect of hunting submarines , by means of 

radio deVices on ships or planes , to detect them when 

on the suri'ace , has been mentioned above . 

The principal method of detection has , however , 

been the use of supersonic echo devices . These were 

developed in the year s before the war, both in this 

country and in England . Vfuen inter change occurred the 

two developments were found to be very close together . 

The supersonic device is excellent when it works . Un­

fortunately , under certain conditions of the water , it 

works with extreme di1'ficulty or not at all. This 

occurs when the 'IIBter is much disturbed by propellers , 

or especially by depth charges ; but it also occurs when 

the temperature gradients in the water a r e severe . 

The Committee early instituted oceanographic 

work on the subject of temperature gradients in this 

connection . It is desirable to know the conditions in 

various ocean regions at various times of' the year, in 

order to be able to pr edict in advance the likelihood 

28 . 
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of successful operation of supersonic devices in the 

region. An instrument has been developed which vrill 

take the necessary readings without stopping the ohip , 

and these are being installed on many ships to collect 

the desired data in the course of their re~ular activi ­

ties . This instrwnent. will also enable the connander or 

a ship , equipped with a supersonic device, to deter':lino 

whether ths absence or a signal ceans that there is no 

submarine in the vicinity , or whether it may moan simply 

that conditions are unfavorable for detection . 

About two months ago the Navy r equested the Com­

mittee to greatly enlarge ito anti - submarine investiga­

tions . Accordingly, scientific groups ar e startin~ work 

in connection with two new Navy stations for anti­

submarine investit;ations, at New London and San Diego . 

It is of course too soon to expect results froc this 

new effort , where many now lines of research are being 

started . 

However one r esult has recently appeared from 

work star ted by the Committee at ''loods Hol e in connec­

tion with t he oceanographic study . It has been found 

that , in deep water, it is sometimes possible to doteot 
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the pres~nce of a submarine by simpl y exploding a 

small charge under water and listening with a suit­

able microphone . There is much indication that this 

will wor k even when conditions a r e unfavorable 1'or 

supersonic searching . The position ot· the submarine 

can be determined by using two charges . Tests so far 

has been made with the listening ship stationary , but 

this may not be necessary a1'ter 1'urther development . 

It is too soon to know whether this device is capable 

of filling in the blanks left by supersonic searching . 

If it wi l l , it is of such nature that it could be built 

relatively rapidly . The s tudy is being pursued vigor ­

ously . 

The submarine depends entirely upon concealment 

under water . However , sound will penetrate water , and 

there are many kinds of sound and devices for dealing 

with them . Ther e are also possible optical methods . 

Moreover , the submar ine comes up t o breathe , and it 
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can then be detect ed on the surface by radio means which 

can sweep lar ge areas in a night . When once found , if 

it can be followed with assurance , and its position 



accurately determined , it is realtively easy to de­

str oy . By a sufficient development of devices of 

various sorts the submarine can undoubtedly be over­

come , pr ovided there ie ou1'ficient time in which to 

develop and get into operation devices to supplement 

in one way and another the excellent devices already 

in use . 

e . Exolosives and r~ses . 

A valuable military explosive must meet many re­

quirements . It must be capable ot' production in large 

quanti t y , it must be reasonably safe to handle , and it 

must not deter iorate t oo rapidly . There are explo3ivcs 

known \lllich are moro powerful than those in present ex­

tensive use , but they are deficient in other respects . 

It is not possible in e brief non- technical sum­

mary , to treat adequately the research being carried on 

in this field . The Conmittee has many chemists at work 

on var ious phases . Apparently ther e wer e very few 

chemists i ndeed i n this country having a knowledge of · 

mi l itary explosives , which is quite a differ ent subject 

31. 



• 
than com:nercinl explosives. Hence it has been neces­

sary for organic chemists to learn a somewhat new ert . 

The wor k concerns the stabilization of mater ials other­

wise apparently satisfactory , and the investigation of 

new methods fo r producing the materials out of which 

explosives are built . 
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There has been developed a theory of explosives 

which appears to o:ff'er a means for determining in ad­

vance the properties of suggested substances . Also 

there has lleen or ganized, in ooopere tion with the Bureau 

of l~nes , a station wher e explosives can be adequu tely 

tested . The means of production of explosives of pr o­

mise has been examined int o . 

Pr opel lants have also been studied . This is 

of importance , t'or one reason , in connection with 

r ockets . At present there is no good American source 

of some of t he best propellant s for this purpose , and 

these may be of value in connection with assistod 

take-off of aircr aft , as well as f'or r ockets used 

against low-flying aircraft . 



Fortunately in this war , thus far, p.ases have 

not been used on a large scale . 'lowever it would be 

very unwise t o assume that they will not be. 

JJ , 

?he work of' the Committee along these lines is 

concerned with possible new gases , and new methods of 

using old gases , as well as with methods of' protection . 

New absorbents, methods of' rendering absorbents in­

effective , and methods of pr eventing this from occurring 

are being intensi vel y studied , in close collaboration 

with the Chemical "'larf'are Service . It ~tould be a very 

serious matter if t here were gas attack methods against 

which the gas masks in use would be ineffective . "uch 

a ttention is being devoted to this angle of the ~Jbject . 

The chemists associat ed with t he Committee have 

carried on many researches out side of the fields of 

explosives and gases . One of these has to do with 

oxygen supply for aircraft personnel a nd submarino 

crews . In particular , in collaboration with medical 

men and physiologists , there has been developed an oxygen 

mask for use at high altitudes which appears to bo a 

distinct advance over masks previously available . It 

is so arranged as to avoid difficulty from the freezing 

of' exhaled moisture . 
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f . Uranium 

Early in the war t he question arose whether it 

might be possible to obtain large sources of power from 

atotrlc fission , or even to c r eate an explosive of tre­

mendous power in this manner . The subject is highly 

abstruse , but one t ning is certain : if such an explosi ve 

were made it would be thousands of times mor e powerful 

than existing explosives , and its use might be deter­

mining . 

·When the Committee was formed there was already 

in existence , in coll aboration with the Navy Department , 

a special committee under the chairmanship of or . Briggs 

of the Bureau of Standards dealing wi t h this sub j ect . 

The Committee has continued t his wor k under Dr . Briggs • 

direction . 

For some time i t appear ed that the possibility 

of a successful outcome was very r emote . The Committe e 

was faced , on the one hand, with the r esponsibility of 

expending public money on what might eventually appear 

to have been a wild search . On the other hand , i t was 

known that much work on this subject had been done on 

the continent of Eur ope , and it was felt to be h ighly 



unsafe not to acquire lmowledge concerning the under­

lying physics of the process . The Committee did not 

feel justified , in view of the apparently r emote chance 

of success , in diverting to the ·work the effor ts of 

scientists in considerable numbers , in view of the 

scarcity of highly qualified physicists for its other 

important work . It has therefore carried on a careful , 

but not an elaborate or expensive program. 

The subject is too complex for brief sumnar y. 
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There has appear ed recently , however , new knowledge which 

makes it probable that the pr oduction of a super- explo­

sive may not be as remote a matter as previously appeared. 

A pr ogram to determine this adequately would be exten­

sive , and expensive in the time of scientists and in 

direct costs . The subject is being intensively studied 

in England. The Committee is now making a reexamination 

of the matter . It is of sufficient importance so that 

the whole matter should be placed before the President , 

if this present study indicates any probability that 

super explosives a r e possible . 



The list of contracts appended* shows a wido 

r ange of effort . ~·any more proe-rams , while not as 

extensive as those t reated above, eight be similarly 

summarized . The full details are in the hands ot the 

armed services . The Committee will be glad to report 

to the Commander-in- Chief' upon any of these matters , 

and to the extent that 1'urther intonnetion is desir ed . 

Vannevar Bush . 

• List ot' contracts, p . 5o . 
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Yl . D. Hukins 
A. R. Olson 
T. D. S~ewart 
W. P. Yant 

Section C- 1 
AutoiiiOtlveF'iiols 
Sneolal Problems 

T. Midgley, Chairman 
A. L. Henne, Vice Chm. 

Section C-2 
pyrotecliiiiC s 

E. F. DuBois, Chm. 

llembers : 
C. K. Dri nker 
E. R. Gilliland 

Consul t<<nt : 
T. !.' . Carpenter 

St:c~i.on i· ·l.J 
~i!:,.:<:uHci.l:l!Tds. 

G. H. B. Davis, Chm. 

l.!er-ber::J : 
1.: . R. Fens'<e 
J . E. On:wndroyd 
D. B • IHllin:::s 
J • C • Zir.!!er 

Consultants to Division 

A. C. Fieldner 
A. B. Lruub 
D. P. !Jorp:an 
E. 'II, Reid 
E. R. Weidlein 

G. B. Kistiakow!ky, Vice Cho. 

Section C-~ 
Specl&l Prob Cl:IS 

C. A. Richter , Chairman 



DIVISlON C 
COMMUNICATION AKD TRANSPORTATION 

Section C-1 
Communications 

C. B. Jolliffe, Chm. 

F. B. Jev:"'; t Chaim.an 
R. W. Kin:;: , Tc~ll. Aide 

C. D. Jcllif~•·, Vice Chm. 
Hartley RO\•e, 'll<:e Chm. 
R. D. Booth, \'tee Chm. 
J . T. Tat e, Vice Chm. 

A. F. Murray, Tech . Aide 

Members: 
J. H. Dellinger 
IV. L. Everitt 
J. A. Hutcheson 
L, F . Jones 
R1 K. Potter 
Haraden Pratt 
C. A. Priest 

Consultants: 
L. V. Derkner 
D. G. Little 

Section C-2 
Transportation 

Hartley Rowe, Div. Vice Chm. 
P. c. Putnam, Tech. Aide 

l!embers: 
H. L. Bowman 
Redfield Proctor 
E. J. Reardon 

Consultant: 
H. L. Smith 

Section C-3 
~echanicai and Electrical 

Eq;uipment 

R. D. Booth, Div . Vice Chm. 
P. C. Putnam, Tech, Aide 

Members: 
Har t e Cooke 
P. J . Den Hartog 
H. E. Edgerton 

as of June 1, 1941 

Scct'lon C-3 
( conti.liUecf) 

Member s : (cont. ) 
ll . D. Fay 
W. M. Hall 
J . AI . Lessens 
C. R. Soderberg 

Consultants : 
n. J . Evans 
H. E. Ives 
E. L. Rose 

Section C-4 
Submarine Studies 

J . T. Tate, Div .Vice Chm. 

Section C-4a 
Oceanographic Studies 

c. Iselin, Chairman 

Section C-4b 
Magnetic Studies 

Section C-4c 
Suoersonic Studies 

Section C-5 
Sound Sources 

Section C-5a 
Sound Sources 

Harvey Fletcher, Chm. 

llembers: 
Harte Cooke 
Hallowell Davis 
V. 0. Knudsen 

l.J 



Division C (continued) 

Consul t:~nt~ to Dtvision 

E. H. C?1pitts 
V. o . Knudson 
G. B. ?-lgr3111 
L. B. Sllchtor 

as of June 1 , 1941 



• 
Section D-1 
Detection 

A. L . Loo::ds, Chc. 

lolembers : 
R. R. Beal 
E. L. Bowles 
R. Bown 
J . A. Hutcheson 
E. 0 . Lawrence 
0. Metcalf 
H. H. Willis 

Consultants: 
A. J . Allen 
fl. P. Allis 
VI . A • Andrews 
L. W. Alvaroz 
W. R. 0 . Baker 
W. L. Barrow 
Charles Butt 
H. H. Buttner 
0 . B. Collins 
J. H. Cook 
L. A. DuBridge 
Jl. Easthac 
I. A. Oettin8 
A. L!. Orass 
E. A. Ouillemin 
W. 1.1. Hall 
0 . A. Hobart, III 
M. H. Kanner 
R. B. Lawrence 
J. L . Lawson 
c. V. Litton 
F . W. Loomis 
E. lol. Lyman 
E. !.! • l.!cllilllll\ 
L. K. Marshall 
P. H. !.Iiller 
H. v. Neher 
W. B. Nottingham 
A. P. 0. Peterson 
I. I. Rabi 
fl. F. Ramsey, Jr . 
Shepard Roberts 
S. J . Si=ns 

as of June 1, 1941 \I; 

DIVISION D 
DETr.cTION I CONT:lOLS I IIISTRUI.!EN'I'S 

K. T. C.,mpton1 Chairman 
J . 0 . Trump, Tech . Aide 

A. L. L~omis, Vico Chairman 

Section D-1 
(contin@ 

Consul~ts : (cont.) 

J . c. Slater 
J . T. Soller 
J. A. Stratton 
J . c. Stroot 
A. E. Thiessen 
VI. o. Tuller 
L. A. Turn or 
J . H. Van VlACk 
s. N. Van Voorhis 
lol. 0. White 
L. F . l'ioodroff 
c. A • Woodward, 

Section D-2 
Controla 

Warren Weaver, Chm. 

Jr. 

E. J. Poitras, Tech. Aide 
T. C. Fry, Vice Chm. 

Uembcr: 
S. H. Caldwell 

Consultant: 
Arthur Hardy 

Sec·tion D-J 
lnstrumcnts 

0. R. Harrison, Chm. 
J . S. Cole~, Tech. Aide 
J. P. Molnar, Tech. Aide 

Paul Klops teg, Vice Chm. 

l.!ettbers : 
T. Dunham, Jr. 
E. A. Eckhardt 
L. 0. Orondahl 
T. H. Johnson 

Consultants: 
J. A. Becker 
Brian 0 1 Br1on 



Division D (continued) 

Section D-4 
Infra red 

A. C. Bemis, C~m . 

Members : 
H. G. Houghton, Jr. 
W. H. Radford 

Consultants to Divl.sion 

W. S. Adaros 
K. T. Bainbri dge 
H. H. Beverage 
E. U. Condon 
Donald Cooksey 
c. S. Drapar 
E . '.'/. Enc;strom 
W. c. Evans 
\'1 . W. Hansen 
Harold Hazen 
M. J . Kelly 
P. M. IJorse 
Norber t Wiener 

DIVISION E 
PATENTS AND INVENTIONS 

c. P. Coe, Chain:lan 

as of June 1, 1941 I 7 



May 19 , 1941 

W/>.R J?EPAR'fl.:ENT-!IDRC LIAISON 

War Depar tment Liaison Officer s 

Brig. Gen . R. H. Somers 
Lt . Col. H. W. Dix 

t-;]11. conFS 

]l])iW _fAai~ 

Major B . \'l . Chid law 
Cupt . w. G. Brown 

Rr..£.1 ect Liaison 

Lt . Col . E. R. Pogo 
M::tjor ·.v. G. Snith 
Major c. M. Cummings 
Major H. H. Couch 
Major G. W. Goddard 
Major P . H. Kommer 
Capt . F . c. Wolfe 
Capt . c . K. Moore 

CJQ.IICAL 1VJ.RFARE SERVICE 

NDRC Liaison 

Lt . Col. M. E. Baricer 
Lt. B. R. Bierer 

Proj ect Liaiscm 

Lt . Col. \'/ . D. Fleming 

COAST ART~LERY CORPS 

NDRC Liaison 

Lt . Col . E. W. Chamber lain 
Major Cor tlandt Van R. Schuyler 

]?roj oct ~i_~!_i_s.<m.... 

Col . D. S . Lenzner 
Capt . Arthur L. Fuller 

CORPS OF E~GIN""....ERS 

ND.RC Liaison 

Col . s . c . Godfrey 
Major C. H. Chorpening 
Major K. F. Hurtford 

Proj oct Liaison 

Lt . Col. George Mayo 
Capt . VIm. Baker 
Capt . J . L. Groen 
Lt. R. R. Arnold 

ORDNANCE DEPARTMENT 

NDRC Li:l.ison 

Lt . Col. H. VI. Dix 
Lt . R . J. Powers 

Project Liaison 

Lt . Col . K. F. Adamson 

QUARTERMASTER CORPS 

riDRC Liaison 

Lt . Col . C. A. Hardigg 
Lt. Col . E . VI . Van Deus en 

Project Liaison 

Capt . J ean Engles 
Lt . H. W. Holtzkemper 
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SIGNAL CORPS 

NDRC Liaison 

Lt . Col. Hugh Mitchell 
Lt . Col . T. c. Rives 
Major David E. \'iashburn 

Project Lia.iso.!! 

Lt . Col . John H. Gardner 
Lt . Col . R. B. Colton 

l ~ I 



( 

50 

ns of May ). ,1941 

NAVY DEPARTMENT LIAISON OFFICERS 

Comm. R. P. Briscoe 

!loseurch and Development 
:Jonmunico.tions and 

Dir ection Finders-Radio 
Hicrowave 

Paint s ond Plastics 
Ship Models-Model Testing 

:lcgnotic Detection and 
Mine Sweeping 

Underwater Sound and 
ASV Devi ces 

BU:t:_<}~..!l-_0 f _O_~llS.E.£.~ 

Research and devel opment 
(Director) 

Rocket applicat ions and 
ballist ics 

Aviation Ordnance 
Explosives 

Fire Control 
Fire Control, Microwave 

Applicat ions 
Guns , Mount s e.nd Turrets 
Subsurface warfar 0 

Buren}l_C?.f_ l~F2_.n~U:"li.~ 

Research and Development 
(Gener al ) 

Mi crowave and Communica­
tions 

Mat ori els 

Capt . I.ybrand Smith 

Lt . Comdr. L.B.Blay-
lock 

(Lt .Comdr. S.M.Tuckcr 
(Lt . H. C. Owens 
(Lt .Com~ r . F .D.Kime 
Lt .Comdr .!I. A. Ingram 
Capt. Lowis B.McBride , 

Cardoroc!~ Model 
Basin 

Lt . Comdr .E.C.Craig 

Lt.Co~dr.M.K.Kirk­
Patrick 

Co.pt.G.L. Schuy1or 
!Comdr .G.C. Hoover ) 
Comdr. S .R. Shumakcr) 
Comdr.H .F . Schooffol 

(Lt .(jg)F .R.Dr ako 
(Lt . Comdr . J . ;,, Snackon-
( ber g (ordered) 
Lt .Oomdr.M.E.Murphy 

Room 

:3350 

4309 

4314 
4307 
4316 
3349 

??2 

520 

2491 
21f4 
21;.91 
753 or 772 

Oliver 8436 

4203 72 or 692 

4303 770 

314~ 286 
314 735 

2615 215 
3145 2127 

3146 2128 

Lt .Hor~:cio Rivero 3123 13 
Lt .Comdr.H.B. Brumbaugh 3145 2118 
Comdr.J. L.Xing Ord .Tomp.B1dg .l9 

Comdr . L.C.Stovens 
Lt .Comdr .G.B.H.Hn11 
Lt . J .A.ldor ene 
Lt.Comdr .M. P.Hanson 
Comdr .D.S. Fahrnoy 
Lt.Comdr.J .E.Su1livan 

2835-A 533 
4933 448 
4933 448 
1,933 448 
2829 2268 
2834 2574 
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Q!fico of Naval Operations 

Microwave and Communications Lt.Comdr .F.R.Furth 
Codes and Signals Lt .Comdr . G. B.Myers 
<;pooinl Liaison 

(Frequency Allocation) Comdr.J .R.Rodman 

26JO 838 
2628 117 

4813 555 

Ncyal Research Laboratory 

'l..l'TY Dept . Liaison Officer Comdr . R.P.Briscoo Lincoln 8076 
I.Lcrovmvo Lt , Comdr .D.R.Hull It " COIUITI.unioations Lt . Comdr .W. B.Goulott " " Chemistry ,Metallurgy, and 

Mooh::mics Lt . Corndr . R. VI . Dolo II " 

0 



NA'l'IONAL DE!o'ENSE RESEARCH COMi>UTTEE 

15)0 P Street NW . 

\'lasllington , D. C . 

.June 11., 1941 

TO : All Committee Members , Division Vice Choil•men , 
Section Chairhlen , and Technical Aines 

SUBJ.EC'l' : Supplementa l List of Navy Department Liai1.:on 
Of fice r s 

This memorandum is supplemental to the list 
01' Navy Depar tment Liaison Officers (as of Uay 1 , 1941) 
sent to you with Office Memorandum No . .34 . 

Div . of Fleet Tr aining and 
the Inter ior Control Board Nl:\!!12, ~ -----------·- ----

• 
Surface Gunnery Lt . co,ndr . c . ]!. Lyman 2S07 
Antiaircraft Gunnery Lt . Comdr. P.E. McDov;ell 2311 
Fire Control Lt . Comdr . M.E. Miles 2810 

Lt . Comdr . A. B. Ler.;;~c. t t 2810 
Lt . Co;.ndr . c. H. Lyr.Jan 280? 

Optical Runeefindine Lt . Comdr . P.E. McDowell 2811 
Aircra f t Ordnance Lt . Comdr . E.C. Ewen 2811 
Sound Lieut . .J . R. WatE.rmun 231? 
Interior Contl'ol Lt . Comdr . 1\: .E . l<illes 2810 

Lt . Comdr . A. B. Lee;t;ett 2810 
Mines and Mineswecping Lt . Comdr. R. S . li!OOl' C 2805 

The name of Lt , R. L. Densford will r eplace 
that of Lt . Comdr. G. B. Myer 3 in the Office of Naval 
Operations , Codes and Si enals . 

E:~t . 

)2S 
457 
.39.3 
J9J 
328 
457 
457 
)65 
J?J 
J9J 
490 

IRVIN STE~/;Ul'r , Secretary 



PROVISIO!l fOR H.-:'i:!!C!W.G! "1:'! :.! RRI riS!l SCIF~'TI::rs 

The tull exoh&nce of aclen~lflo Information with tho Britlah has 

contributed gree.Uy to the effectivoneaa nf t:DRC •a work . By thh 1'\0e.ns, 

~rlce.n sclentiata have b~en enabled to att~olc defense proble~a with a 

b'okcround of battle •~por1ence and tho k~owl~dco of present day tactical 

r8qulre:tents . L oreover, the!' ho.ve bee handed he aceumull\hd r81ul ta of 

the research and developMent done by the nu~eroua te~s of 3rlt1ah expert& 

working on bottle- tooted devices . In return, our scientists have b8on 

~hle to give all oosalble aid fro~ th8lr pr~eent knowledge , ~nd ~uoh needed 
• 

help on urgent proble,.,. . E?en More ln;>ort•nt Ia the opportunity to divide 

of perfecting thoee lnctr~-nts of teohnnlor.ical warfare on w~leh next 

year' s battles mAY depend . 

This oxohance of scientific inforMAtion with the Dr itiah, Canadian, 

and Awstralian Goverru:>ftnta has been handled by the Liaison Office or '!DRC, 

ar.d b~· its London ''Iuton. the latter oonahta of a s=ll per>r .•• :,~nt ata!'f 

at the ~erican L~baaay In London, which MAintalr.s close relat\o~a with the 

Br itish " inistrlea and thei r research eabblishl'lents, as well as wHh the 

Ame rican !fili tary 1\nd llto.val attaches in London. Relays of experts f r om 

various diviaiona or NDRC have been aent to England for direct consultation 

with Br itish solentlota . There Is alao oontlnuouo int erchance by report 

and cable . In T.e.ahincton, very close 1\al•on relations ext•~ ~lth the 

C~ntr~l Scientific Offlee of the Br1t1ah Supply Council . Also •~chance 

of information with tho Canadian and Australian Governments is handled 

largely throu~h this e~mo offic e . Thoro •re nany exchanre viaita by 
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• Page two 

Canadian and NDRC scientists . By th~se several ~eans , research workers in 

this Countr y are kopt ful l y inforffied concerning work in these British Countries 

and pertinent results obtained her e are quickly communicated to the Br itish . 

In charge of the LioiBon Office in '1/ashington is Mr . Carroll L. 

'.'lilsoq with Dr . C. P. Haskins and Dr. F. S . Cooper as Assistant Liaison 

Officers . At the request of the Pr esident , Dr . James B. Conant headed the 

first l:DRC l:i&sion to Ent;land in Febr uary. The most cordial cooperative 

relationships were established with ~embers of the British Government and 

with British scientists, and these have been ve ry competently maintained 

and furthered by r.:r . FredPrick L. Hovde, who is in charge of tho London IHssion. 

( Since Febr uar y 1of' this year, fifteen ._ experts f r om llDRC have 

visited England in s~ll gr oups for periods of about a month, establishing 

contacts with Br itish research worker s in their specialized fields . These 

exports have consulted f requently with the ~lilitllTy and Naval attaches , and 

each gr oup has been able to be helpful to the other . Exper ts sont thus far 

he.ve covered such subjects as explosive~. war gases , chemi cal defense , radio 

detection, fil-e control , proximity fuses , ond t>nti - submarine develop.,ents . 

The Br itish Cent r al Scientific Office in Vlashington, of which Dr . 

Charles Darwin is Director , succeeds Sir Henry Ti<ard ' s Britisb Technical 

Kiss ion. Both per sonally, and through his technical staff, Dr . Darwin is 

in touch with IIDRC worlc and can bring to this wor k the benefit ot the 

British experience . The Liaison Office also has close r elt>tionships with 

the National Research Council of Cant>da, and with the Scientific Attache 

.,) at the Austral ian Legation . 



• 

Pace three 

One of the , rea toat handioapa to effective liaison with tho Br1t1ab 

haa boon tho delay both in tranarortation of personnel and dlrlo~Atic mail . 

Although few soa- boroo pouohea have been lost , t he time for transit between 

~ashinrton and London has been fro= four to eitht weeka . The recent ea­

t ab11ehment of adequate air- ferry ser~ice should greatly reduce delay. 

There is alae a growing ro~lization of the mutual benefits to be 

derived from Brltioh-~rican interohance on the part of Am6rican scientiata 

and of the Service people with whom they are aasooiated . This has resulted 

in an increasing number of personal contacts and of visits by NDRC personnel 

to Br itish labora tor i es. Couplnd with eaaed conditione of tranaport and 

communication, this attitude should lead to an even mo re effective exohan&• 

of technical and scient ific inforrn&tion in the futuro • 

l 
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Contractor 

Academic 

Brooklyn Polytechnic Institute 

Brown University 

Cali fornia Ins t1 tute of Technology 

University of california 

Car negie Institute of Technology 

Carnegie Institution of Y/ashington 

University of Chicago 

College of the City of new York 

Col umbia University 

Cornell University 

Cornell University Medical College 

University of Delaware 

Drexel Institute of Technology 

Franklin Institute of the State of 
Pennsylvania 

Harvard University 

University of Illinois 

Iowa State College 

Johns Hopkins University 

~assachusetts Institute of Technology 

university of wichigan 

University of !.11nnesota 

June 25, 1941 

!lumber of 
Contracts 

l 

1 

8 

10 

3 

8 

9 

l 

5 
l 

1 

1 

1 

2 

13 

6 

4 
3 

20 

4 
3 
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Contractors 

University ol.' 14i ssour1 

National Acndemy of Sciences 

University ol.' <ebraskn 

University of !lew Mexico 

llorthwes tern University 

- 2 -

Ohio State University Research Foundation 

Pennsylvania State College 

University of Pennsylvania 

Princeton University 

Purdue Research Foundntion 

Rensselaer Polytechnic Institution 

University of Rochester 

Rockefeller Institute !'or •-odioal Research 

University of Southern California 

Stanford University 

University of Virginia 

V/esleyan University 

University of 1iisconsin 

Woods Hole Oceanographic Institution 

Yale University 

41 Contractors - 155 Contracts 

llucber of 
Contracts 

1 

3 

1 

l 

; 

3 

5 

3 

10 

1 

1 

2 

l 

1 

3 
2 

1 

5 

1 

2 

a • 
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Contractor 

Industrial 

!lumber of 
Contracts 

Air Reduction Company, Incorporated 1 

Aoerican Loco~otive Company 1 

Bakel1 te Corporo. tion 1 

carson t.: Carson 1 

central Scientific Company l 

Ethyl Gasoline Corporation l 

General Electric Company l 

General Radio Company 1 

Gulf Research nnd Development Company ; 

Hazeltine Service Corporation 5 

Monsanto Chemical Company l 

llational Cash Resister Company 1 

Polaroid Corporation l 

Precision Castinss Company 1 

Raytheon Production Corporation 2 

RCA Uanutacturing Company 7 

Standard Oil Develop::~ent Co:npany 1 

Edward Stern & Company, Incorporated l 

Union Switch t.: Signal Conpany l 

United Shoe wacbinery Corporation l 

Westem Electric Company 17 

1'/estinehouse Electric and 14anutaoturing co . 2 

22 Contractors - 52 Contracts 



• 

Academic 

Industrial 
Total 

- 4 -

41 Contractors 

22 Contractors 
~ 

155 Contracts 

-:z&T Contracts 

In addition to the signed contracts l isted 
above , the Committee has authorized contracts 
covering approximately 100 additional items 
contracts covering which are now being 
negotiated. 

These contracts cover the development of a 
variety of new equipment and reports upon 
a wide range of subjects re l ated to mechan­
isms and devices of warfare . Among the more 
i mportant subjects covered by the contracts 
are the fol lowing : 

Microwave equipment 
Anti- submarine devices 
Fire control equipment 
Uranil.un 
Rockets 
Terminal ballistics 
Fuses 
Explosives 
War gases 
Defense against war gases 
Oxygen storage and measurement 
Fuel s 
Communication devices 
I mprovements in tanks 
Bridge designs 
High intensity sounds 
Recognition devices 
Infra-red equipment 
Night vision devices 
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• 
i'ursu.rnt to authority Vvst Jd i•l i t by sdction 2 of t hu .ct of nUI'USt 2'9 , 

l~lo D9 'Stet . b49), t!ld Council of 1lutionu J f~n·e , ith th> ap.,rovlal of t he 

Protaid~nt , hdreby est ablishes as a uubordlnate b<'dy of the CouncH & committee 

to bo kno•m aa the t~ational Defonso ilJSil:rch Comr.titt3e. The follo:tinr pc:raons 

shall be members of the Cor.u.J.ttco Dr. 1/nnnovnr 9•lsh , • ho sh ~ll be ChnimW1. 

J r. Ja.nca B. Conant, ::>r. lichurd C. To!J:Ian. J r. lil rl r. Cor.:->ton , Dr. i'rw.k e. 

Je•tett (as Pr~sident o !' the :lational Ac :.ae •Y of 1ci«nces ) , Cor.-•ay ? . Coe ( cu 

COIMdssioner of Patents), one officer ot' t.:•e nl"";3' Lc be .:es;p~oted by the :ecre­

tary of · :er &nd one officer of th • ··avy to b" desl. omsted by the Secretllry of 

the !levy. Vac~ncies occurring in tho membership or the ::ar.:nitteo shall be fil­

led by ap;x>intmcnt by the CouncU · ith the ap;lrovo.l c f the President. Th u m..m­

bcrs of the Com.nitt ee and or such subca.mit.tees '" .r.ay be formed b:,r the COI\'.mlt­

t~e ah~,ll ~erve ns such 1.1. thout c ompuns~Uon but shall be entitlt..d to actual 

and necessar y tranaport~ti~n subsistence, end othJr er.pensds incidtntel to the 

per!'on.t·nce o>f their duties. 

The Comnittce ~~ corr~lJte wnd SUp?Ort sc~entiric resecrch on the cech­

eni~a and d Jvices of warf~re, dXce;t those rel;ti~g to ?roble~a of tlisht i n­

cluded in the field of activities of l'atlonlll dv::sory ::()(ll;.ittee for A ~ronau­

tics. It oha:l aid and sup,>le.3ent U1e e xperir.cntcl and r esearch activitie s 

ot the 'la r and Navy Oe.Jertr.ents; and r .. r.v conduct Nsell.rch f or the c rention and 

improv~;oont. o!' instrwnenta.liti.e e, mttholls, nnd mat~l'iai.s of .1arfare. In ccrry­

ing out its rune t.iorts, the Cor.vui t lee may ( a) utilize. t.o the extont that such 

facilitids are avE.ilable tor such ~1ruose the l aboratori.s, eruiprnunt and sur­

vices ot the. Nationd a~reau of St.andLrds an<l .:lth• r Governr:~nt \ nstit.utions; 

ar.d ( b ) 1tithin t he limits or 11p •ropriotions &llocet.<.d to 1 t~ trcnsfer fUnds to 

such in~tit,utions, and ente r into contrccts end agreec.ent s l'i th indlvictutJ.s 

lj i 
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educational or sci~ntific instltu t lona (j ncluding ~he National Acadomy of : ci-

onces ~d the National Research Council) and industrial orpanizations f or stud-

ies, e;..:pJrim~nte.l inv-stigat.i.ons, and r eports . 

Tho Comndtto::e shall promulgntd rults ;,nd reguhtlons for th"' conduct of its 

work, which rub s and regt~l.ltions shall be subject to th '.J np,orvvlll of. t.w 

C9uncil and t he President. 

Approv~d: 

Franklin D. Jbos .- velt 

1'ho White House 

June 27, 1940 

Louis Johnson i:Ct.i~ Secro Lary ~o~f~Hl-e-r ______ _ 

;...,wis Com2ton 
Acting s~cr~tary of Navy 

Herold L. Ick.;s 
Socra tary of lnt~rior 

II . A. '.-lnllace 
Seer .. t a ry o f Agriculture--· 

--~~H~&~r~ry L. Hopkins 
~ecrdtery of Co~~rc~ 

Frances V. P~rkins 
S<>cr~ tsry of Labor 
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