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REPORT
oM
SCIENTIFIC INTELLIGENCE AURVEY IN JATAN

geptember 27l Cetoher 1945

2RTETF SUMMARY RETOLT

{The fvll report He-
gins on paze 9 .)

&

I - CRJECTIV

he Survey was to make a quick, prelim-
inary 1nvestisation To determine hovw the Japanese had organ=—
jzed for scientific war research, and to try to dlscover and
jdentify for further study any jmportant developments oT im-
provements in technicuss which might have been made. Aero-
‘mautics, Military Medicine, and Atomic Energy are covered by
other investigating groups and were not ineluded in this survey .

The objectlve of ¢

11 - ORGANIZATION

e v
The technical staff of the 3urvey consisted of a small
group (averaging ahout eight) of civiliare and military per-
gonnel who had been actively connacied ywith ievelohment.of
new military weapons and techniguss and were 1mmediately
. i .

available 1in the theater.

11T - PROCEDURE

of interviews with scientists,
dustrial organizations, and Army and
and visits to some of the laborato-
ork had been in progress.

The Survey consisted
leaders of research 1n in

Navy technical officers,
ries where research ani develonment W
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Detalled studies of eguipment and facilitles were left for
the Service Intellisence Teams, Approximately 135 inter-
views were held with about 300 scientists and technical
people, representing some DO geparate organizations or pro-
Je cts.

TV - RESULTS OF SURVEY

A. Cooperation from Jaransse.

The Japansse intervieird were invarliably courteous and,
on the whole, reasonably cooperatlve. 3ome were obvliously
gager to give all of the information wanted; some inclined
to 1limit their answers to, very literal and narrow interpre-
tations of the questions asked. Tn at least one case, it
was discovered that a young Navy officer had clearly lled.

On the whols, the 3urvey group 1s satisfied that it

2ot the initial information on the important develorments
in the fielde. included within the Survey.

3, Japanese Organization for Research and Develovment.

Pricr to the war with the United States, Japan had
ghown an active interest in supporting research, and two or-
ganizations, the Japanese Society for the Promotion of Seci-
entifilc Reopurcn end the National Research Council, had been
set up with consideranle funds (mostly supplied by the Gov-
ernrent) for grant~~11-91d of resecarch. During the war a
tnird agency, ths Zoard of Technology, patterned after the
Office of Scientific Research and Development, in the United
States, was set up, directly under the Prime Linlster, for
coordinating and supporting research, with an annual budget
far research purnoces of ¥20,000,000 (in addition to other
funds for educational wvurposcs).

The total funds availahle for suvpport of research through
these thres civiliar orzanizationc awounted to ¥44,000,000
in the last year of thc war--rouzhly =auivalent in purchasing
vower in Japan before the surrender to %44,000,000 in the
United 3tat>s. These funds wers used to support research
orp jects conducted by individual research workers or small
groups of workers,.as jJudged by American standards. No con-
trects wers given to universitles, as such, or other azencles
foy large-scale operations. There was 1150 a geparata ar=
?anizatlon with an annual budget of ¥6,000,000 for supnott-
ing resecarch in aeronautics.

2 CONFIDENTIAL
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CONTIDENTTAL 3.

The Army and Navy had extensive organizations for re-
search and develormant, and the larzer ranufacturers also
had research laboratories, but nothing 1like so cxtensive,
relatively, or sc woll orgenized and staffed as the corres-
ponding lahoratorics in America.

Universitvy lahoratories, as such, di1d not take contracts
for undertaking ressarch on a large scale, which proved =0
successful in the United States. A comparatively few of the
professors wot into effective war work and consequently, a
strong potential assat was wested. ;

There was no effcetive agency for coordinating research
of the Army, Navy, and civilian scientists, and for bringing
the full capacities of tho civilian gcientists to bear on
pilitary problamss Onec of the orincirval objectives of the
20ard of Technology had been to effect this coordination,
but 1t failed completely to accomplish this purvose, due to
the opposition of the Army and Wavy. which were too powerful
to be controlled.

Anothor. respect in which it failed was that it did not
robllize the civilian sclentists for mass attack on major
problems under contracts with universities cr other large
organizations, hut allowed such efforts as the scientist made
to be digaipated on small-scale pro jects under individual
contracts.

In the fall of 1044, an‘effort was made by the Army and
Navy to set up a joint comnittes, with clvilian representa-
tion, to coordinatsc rescarch, hut it came too late and ac-
cornlished 1little.

¢. Surmary of Infcrmation on Japesnese Technical Developments.

1. RADAR. Japaness research on radar at the close of
the war had resched a staze roughly equivalent to that of the
United States in early 1242, The cnerational radar showed
strongly the influence of the antiguated British and American
radar captured early in ths war in Iinmapore and the Philip-
pines. Research and development on new equiprent was largely
original and showed little influence from Gorman or Allied
develooments except in the general trend toward shorter wave
lenzths and sirborne navigation and bombing radar.

3 CONFIDENTIAL
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Resecarch on microwave systems had progressed slowly due

to the diversity of effort and inadequate personnel and fa-

cilities. In general, the Javanese had only about ten percent
as many scientists and englneers working on its research
prohlemrs as worked on corresponding problems in the United
States.

Only in rescarch on magnetrons did the Japesnese compare
at all favorahbly with Allied efforts. They had probably a-
greater variety of magnetron types and frequencies than the
United States. The peri 122 of thelr best pulsed magne-
trons wasg, howover, cCus iy inferior to American mag-
netrons huilt for the sano LA PosSes

Although the German influecnce on research and develop=
ment was negliziblz, late in the war Japan was duplicating
the German Wurtzburg as their standard antialreraft radar.
They were aiven assistance on this unit by the Germans. Due
to delays in coryingz German manufacturing methods, only three
Wurtzbures were nearing completlon before the war ended.

Japanese research on radar failed to meet the needs of
the war bhecause of lack of proper direction, organization,
and coordination. This arocse in part from the fundamental
failure of the Japanesz High Command to realize the opera-
tional importance of radar. The orlginal work of many indi-
viduals was first-class, and with a better organization, Japan
could conceivably riss to the front rank of radsr devslopment.

2. COMMUNICATTONS. No really significant work in the
fi21d of cormunication was found during the courss of the in-
vestigation with the possible exception of the work in lono-
spheric measurerents. The most advanced thinking outside of
this one fleld appzared to have bzen donc on radio=-relay
systems, but the equipment actually developed was inferior to
the standard Armerican equinment of the same tyne; l.e., the
AN/TRC-3. 1In genaral, the modernization of the military com-
munications system was ninlevred by the difficulty of the Jap-
anese written lanzuage, the shortors of critlieal materials,
the apparent lack of hizh-irvol Wnchinz for more progressive
communications means, and the reguileewene for the greatest
possible simplicity of operation resvitving fron the low level
of technical trzining of the troops.

3, RaADIO COUNTFRNMT.SURE3. This field was only very
briefly investigatcd. It was detsrmined, however, that the
Japanese had develooed and inltiated procurement for 30 units
of a 500 te 1,000-watt communications-type Jammer coverk.
the frequency range from 2 to 10 mc and were developing 1CC
and 1,C000-watt j)ammers to be used agalnst dArerlcan 3~cm radaye
They also used "window" effectively.

4 : CONFIDENTIAL
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4, OTHER SIGNAL EQUIFNENT. Under this zrouplng are
considered the work on Meteorology, ¥lash and Sound Ranglng,
Radio Direction-Finding and Navigational aids, and Radio
Measurements and Standards. Little reslly important work
was found to have been done in any of these fields with the
possible exception of Metsorolozy. This gubject 1s beling
carefully investigated and evaluated by a competent group
under ths direction of FZAF and is therefore not extensively
coversd in this report. , :

5. ROCKETS aND JF
started tluesoretical wor
end of the war h~d 1n opooniicen or development a line of spin
stabllized rockets fror & o %o 6O cm in dlameter. The lat-
ter was scheduled for final iesting in Septembsr, 1945. The
Survey was vnnble to cover Navy rockat developments in detall
hut 20 cm and 45 em spln stabilized rockets of good design
had been sezn in the Fhilivpnines by members of the Survey. grour

The Japanese Army
ahout 1931, and by the

Reszarch wog unier way on the develooment of long-range,
liquid-fuesl rockets using H902 and alcohol.

. The Wayy was also working on the development of a Jet-
nropelled fighter plane similar to the Georman Me-262 and had
apparently had some helo from the Germans. Only a few tost
rodels had heen built. :

6. GUIDEZD MISSILES. The Japancse were experimenting
with a heat-homing bomb for attack on ships. They had not
actually made a successful model but thouzht they had arrived
2t 2 successful desizn (Mark 9) which was oxpscted to be
re~dy for test by September, 1945. The control element, 1f
greatly refined, might be interesting. They had 21so done
gome unsguccessful work on heat-controlled =and television-
controlled honts for ~ttack azainet ships.

7. INTRAREZD. Some use w2s apparcntly made of near
tnafrared Tor signalin~g purveses hut no radical improvements
had hoen m~de over well-kanwn tockrnomquaes. The Navy was also
experimenting with far infro-zod for dotection of ships and
airplanes at niznt by ths - “rew Lhe boiler or englne ex-
haust.

8, UVDERWAT®ER 30TND, In this fleld, mors than any
other, tha Japnnesz seenm to have been helved by the Gerwans,
who had sent them vlans, specifications, models, and techni-
clana. pprrsatly =ood, but not outstanding, listening ~ra

echo~ranging units had been made and standardized. The 1°%-
ter 1s a direct copy of the German prototype. Anti-viorstich

5 CONFIDENTI.LL
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" mountings to lessen the nolse from the engines had also been
copled from the German desizns. It 1s claimed that an under-
water communication set, with a range of 15,000 meters had

been developed, but it was not used by the fleot.

9, DEATH RaY¥. a real effort was under way to develop
a "Death Ray" wnich 1t was hoped could be used to kill the
crews of airplanes. Rabbits had been killed by high-frequency
electro-ragnetic waves at a distunce of 30 meters wilth an ex=
posure of 10 minutes. &4 new tube, many times more powerful
than any tube previouzly it in Janan, was under construc~
tion, which, 1f successfu’, @ =3 catimated to ¥1ll a rabblt at
1,000 meters in 10 meters 173 earnestness of the Japanese
offort 1s indicated by an ~rrronyiation of ¥1,000,000 for thls
work in 1945. There is, haowever, nothing in thils development
to indicate any serious threat to crews of airplanes, oT in
other military use. Efforts had also been made to stop gaso-
1ine enginss by simllar techniques dbut this pro ject had been
abandoned as impractical.

10, ATOLTC BOM3. A special Atomic Bomb Survey group has
inquired into Jaraness sctivities in this fleld, and 1t was
therefore not included in the scope of this Survey. Inclden-
tal questioning of sclentiste in the course of this Survey
did not bring to light any snformation sbout atomle powsr or
nuclear research in Japan not already known to the abomic
Somb Survey grouv. It also seemed olear from this incidental
ingulry that the Japanese nad not made any real pProgress in
the release of atomic energy.

11, MISCELL.LNEQU3 DEVICES. The Japanese report they
originally planned %o mals 20,000 of the paper hombing bal~-
1oons for "attack" against the United gtates and that they
had actually produced and relessed 9,000, They also report
that the »nroject was alrost exclusively for home propaganda.
purposes, originally 1nitiated to offset the serlous affect
of th= Doollttls rajd on Jananese rorale. '

A simole airvorne magastlc dntector (4n) for use 1n
detecting, subrerged subrwarinos L~ ezn.devaloped which, it
is claimed, had some usefiiraasy o rroxirity-fuse for use on
bombs to glve an alr-burst AbOVe grcund level was developed
(used experimentally in Leyte, and pernaps elsewhere), which
employed reflected 1light from a light oeam carricd by the
vowb for controlling the burst; a nurber of developments 1in
the general field of metallurgy were completed, mostly di-
rected toward relicving shortages created by the vlockade;
and 'work was don:z in the dsvelopment of synthetic fuels. iy
none of these areas, however, do any developments of lastin.
importance appear to have nzen made.

6 CONFIDENTIaL
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12. OHEMICAL WARFaRE. Japanese laborztories had syn=-
thesized and examincsd wore than 1,000 comrounds as possible
new polson Zasdce, hut they clair to have found none superior
to the sascs used in the last war.

cy runitions were, on the whole, poorly designed and
inefficlent. :

Th~ Japancse are avidently unaware of the poor protsc~
tion of their mas mask cunister szsinst CK, and of the
United 3tatest intontion of 4aling advantage of this fact in
easc of chemical warfara. i

Th: Jananose freely admit their lack of a protective
clothing wearable 1n hot weather or tro~ical climates, and
the catastrophic effect this fact could have had on thelr
{sland-d-~fense system 1if gas had heen usaed.

D. 4id from Germany and cthor Sources.

Wwith very few excsptlons, the Germans do not sceml to
have given the Japanese o great deal of technical help. The
ma jor sxceptlon was in the field of underwater gound. In this
field they sent plane, soecifications, rodels of underwater -
supcrsonic detectlion equipment, and techniclans to Jeapan. |
They also zave spect fications and sept o tecaniclan to ald 1n
construction of early-warning redar cots of the Wurtzburg
type, but only ons get =ot as far as experimsntal use. In
sdditlou, thay seat 2 aumher of technicians to 2i1d in other
fields but Japanese and Germwans azree thoat 1ittle wag accom-
vlished.

The Japancse Tire control eguipment clearly follows the
old Britisgh "A-2" unlts cartured a2t Singapore, but on the
whole, they s=em to hav~ bonafited 1little from captured equip-
rent. A4t the cloas of ths war geveral davelonments wers un-=
der way, modsled on wmarican equinment santured or salvaged
frow wrecked airvlanes, wat nothlng imoortant had zotten 1into
opzration. y

V - EVALUATION OF JaPANEIT RESELHCH

N sl g o e e———

“ND DEVELORMELT

Tno Japancse made 1ittle prozress in the develorment of
new eauivnent requlrinz seisntific skill even when measured
in terms of thelr rslatively small facilities.

T CONFIDENTIAL
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Frobably the most imwnortant factor in this lack of pro-
gress was the fallure of the Army and Navy to make effectlve
use of university scientists in helping to golve their tech-
nical problems. The scisntists were generally not taken into
confidencs but were viewed with distrust and suspicion. When
used at all, it was nsarly always on narrow, detall problems.

- ®ailure to orgsnize for mass attack on important problems;
weakness and incompetence of thsz army and Navy research or=
ganlzations; alwost complete 1ack of coopesration between the
army and Navy; and dependence 1a normal times very larzely
on america and Turoove for u'v ideas and new davelopments were
probably also important cootributing factors.

In general, ths new technical d-velonments were far Be-
hind correspondirg Aimerican or German developments, and little
shead of amcrican and Georman pre-war standards.

Txceptions toc the gencral rule of lack of progress were
noted in the ficlds of Chomical Warfare, Mcteorology, Iono-
spheric Measurements and Rocket Developments, in all of which
gome systematic work had been done, but nothing startling or
in advancs of illied techniques had been developad.

VI -~ CONCIUSIONS

Japanese orogress was badly handlcapved by lack of proper
organization for research and development, and by almost com-
plete lack of cooperation between the .rmy and Navy .

They have a fairly large number of able sclentists who
could, ungquestionably, have made signifilcant contributions to
the war effort, if they had been properly used.

The Japanese ars obviouslv ncw well aware of this situ-
ation, and will certainly be more effective if another emer-
gency ariscs.

NOTT. 4 more detziled statement of  the methods znd results
of the Survey is ziven in the following pages, arranged
under tae same headings as used above. ]

X 8 CONFIDENTIAL
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" REPORT
oN
SCITWTIFIC INTELI IGENCE SUT™VY IN JAPAU
Sephember and Cctober 1945 -

I - OBJTITIVE

The Sclentific Intelligence Survey was undertaken at the
request of the Commander 1in Cnief, United States &rny Forces,
Pacific, to make a quick preliminary investigation of scienti-
fic research and development in Japan during the war, with two
ma jor ctjectives: :

1. To discover the Japanese organization for carrying
on war research and to appraise its effectiveness; and

2. To ferret out, a3z far as possible in a brief survey,
any new discoveries or technigues of significance to war ac-
tivities, ani identify them for more detalled study by other
appropriate azencies,

(Yote: Aeronsutice, the meneral fielld of

Filitary “edicine, aad Atomic Tnergy were -
et included within the scope of this sur-
vey as they ars covered by other acencies,)

ITI - OPGANIZATICON

T"he initizl techinical staff of the ourvey group con-
sisted of Tour eiviiiens and three awuy officers, all of
whom had been closely asszociaicd witl. the development and ap-
plication of new devices and tGuPnLﬂUES for American militarv
use, and were ilamediately available 1n the theauer. In addi-
tion, Dr Ezrl T. Compton, Sresident of the lassachusetts In-
stitute of Iechnology, and a member Of the \“uiornl Defense
Resenrch Jorzmittee from its inception, served as Consultant
tc the Survey in developing the organization and plen of op-
erations, and participated in the activities of ihe Survey
during 1to Tirst two weeks in Japan. )

9 ' CCNFIDEFTL:L
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The technical staff of the .Survey group, and thelr pre-
vious connectlions with war activitles were:

9y KARL T. COMPTOW - consultant (Until oli 3eptember 1945)
Member of National Defense Research Commlttee, OSRD.

Dr DAVID T. GRIGGS - :
madlation Laboratory: consultant Offilce of Secretary
of War, A2 isory 3pecialist Grouo USSTAF and FEAF

Major.WILLlAh n, HTWLTIT, 3sC =
New Develoomeits Sy ision, War Department General
staff ’

Dr ANDREW LONGACRE -
Radiatlon Laboratorys: office of Field gorvice, OSRD.

Dr. EDWARD L. VORTLAND - Chief of Survey .
Tyscutive Cfilcer, ational Defense Research Comlt-
se, C3PD
Lt Colonel MURRAY gANDTRS, CWS -
affice of Chlef ows, Specilal Projects Division
Major HOWARD . SEIPPER, CWS -
¥edical Division, chemical Warfare Service

Dr d. KIPK STEPHEISON -
National Defense Regearch Committee, ogrDp; Cffice
of Field Service, 0SRD (Head of Qegearch Section of
Pacific Warfare Board)

Lt HATRY H. YOUNG3, MAC (3ince October 1645) -
office of Chief, oS, Special Projects Division

In gddition to the fore~oinm, wio VEIS officially as-
signed to +he 3urvey, Lt Golonel Wa 3. MOORE, MC, was deslig-
nated by the Chief Surgeoin, \FPATY, to meintaln 1iaison with
the Survey, and Lt comrpek T. ta  onemical Warfare gfficer
with FTAF, ADVCHN, gave & pre Yeen of help in the 1nvestiga-

“tion of Chemical Warfare t3

Refore the Survey Frou) came to Japan, & 1ist had been
preparcd, i1 nart Troi information recceived through ¢-2 in
Washinzton and 1n part from informatlon available 1in the L
Librarv in fenila, of the Japanese scientists thouznt YTined s
to have plaved an imoortant part in war developuents or at
least to know Wao had participated in suecn scbivities. The

10 GO FIDENT IAL
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Washington list contained the names of twolve Urirst prior-
1ty"targets. Six additional names were ~dded to thie first
priority list on the bzsls of the additional information
found in Manilo.

After srrivel in Jopnn, 211 of these key 2en, cxcept
two who had dicd, were interviewed, ond on the beasis of ln-
formztion scecurcd from thom 2nd from other sources, additional
ipdividuzls were 2ddcd to the list of those to be questioned,
The Survcy consisted larssly of ipterviews, by aporopriate
mewbere of the durvey group. with Japanesc scicntifilc and
technical personncl of tu criversities, the Army, Novy, other
governmental azencles corcs yuod with ressarch and dcvelopment,
industrizl orz-nizatiors o onting in the development of
specialized war cquygmcnt % sther resecrch institutlons.
Visits werc, nowecver, 21s0 wzds o o number of the labora-
torics whcre dovelopmentnl work hed heen in Progress.

The standard Drocedurc, which w—g Tollowed in all but a
few specinl cases, was to regucat the Japancse Governucnt,
through cstoblished U.S. milit~ry channels, to arranic for a
designated individual, or grouw, to bc present for an inter-
view at = @pcecified placc and time. This mcthod of arranging
for intervicws workcd very smoothly snd effectively. The
first intcrview with cech individual or group wa.g ususlly
held ot the offices of tho Survey exccpt when there appeared
to be a definitc advantzse in holdinT the interview 2t the
leboratory or office of the pecoole intervicwed, Follow-up
intervicws, when necded, wore held either ot the officcs of
the Survey or clescwarre as conditions indicated.

Tn the coursc of the Survey, 2 totzl of 135 interviews
was held with =pproximately 20C selentific and technical peo-
pls, reorcsenting sows 50 acparntc institutions or projcects.
A very definitce imprecslion was mained from theze intcrviews
that the Lop men, darticularly in unive reity scicntific eir-
cles ond in industry, orc really fipat-class, although the
numbcr of these first-class men 18 probably rclatlively small
ne comparcd with the Unitcc 2tates,

A. Coopcration

The Jopancac intcrrogoted vore uniformly courteous and,
on the wholc cooncrated rcasonably well, Some groupg sccmcd
cager to be helpful 2nd went to grcat pains to get tomethry
information which hod boen requested, or which they thous,
would be wontcd. Other groups showcd some tendency to gt o .
specific questions zasked but not to alve closely reldtcd in-
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formation which was now specifically asked for. SOme y while
apparently guite willing to talk ebout thelr own work, were
obviously reluctant o tell about work done by others., 11
one casc 1t wWas discovered that & youhg Wavy offlcer who had
been 1nterviewed, hod clearly 1ied, =bout = relatively unii=-
portant matteETr.

In responsc 4o rcguests for s‘uatistlcal Aatza, or other
detailed information, it was freguently stated that all re-
cords had besen Jestroyed, in o,ccordance wibin official orders
1gsued 15 August 1945, If this athatement Was ignored e.nd
the request Was mede that the 1nformation e suoplied later,
1t was usually oroduccd. ‘

In 2 numoer of cages HER o had keen interviewad came
bhack later, of thelr owi sccord, - to amplify, or ipn some CaBES,
correct 1nformation Sreviously givens g

on the whole members Of the Survey group are of the
opinion, Hased on the consistency of ©the information c;aut‘aered 3
that 2 reugonably complete and roasonably 5,6CUTALE over-all
plecture of Japancse acientific and tceohnlcal developmsnts,

in the fields covered By thig Survey, .hes bcen obtzincd and
that nothlng of military gignificance hes cacsped stoention.

i ————

B, Ja2pancsc Organization for Rescarch and Deve Lopment.

1. g;ovcrmeng__s_pnncrp__of Givilj_._g._gjg_a-‘:?.r_c_‘g.

sycn prior to the waxr writh the United States, Japen
appears to have rccogmizcd cleo Ly ~t least in theory, the
importance or goientific rcscarch tO the DYogress snd develop-
ment of the countrye In ~ddition to ATHY and Neva research
sotivities, WO 1mportant civilizp orcanizatlions had been de-
veloped for the specific DUrpOSE of cncouraging and glving
financizl support to reeeorch. 0One of these, The Ja.panese
gocizty for bthe Spomotion -of Satentific: Resess n (Mippon
Gaku jutsu %’;Lj_rﬂ{o-?&i) wos ormoalzc d about Tt had an
annual pudzet for suggovt,o” e SCoTRea of capr'c‘xi'm,tcly
EB,OO0,000. About threrwfo\.‘.jﬂ,-. LB gupnlied by the
government, through e yinisbry el =dueablon, with most of
the balance copinz froi donabions from industry supplemen‘bed
by & amall smount S5E £ixed 1NCCde.

mhe sccond Dre=wan ageney Was ormanized ‘shout 1939 and
put under ©ht iational Research Gounecil (Gc.ku.jutsu Kenkyu-—
Xoipl) of ©he wintstry of maueation. - It Was supported et=
tirely by r;overnment funds. Prior to the war 1t jg gl

heve hzd soue ¥5,000,00C per year available for suplort oi
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research, but DY the lator years of the wWar, this h2d in-
creased Lo apprcxim;tcly +19,00G,C00 per FEIL

During the wa.r Lhe - roscareh aetivities gupported by
thesc agcneles aoturally tended to bccome morc objective
than during normel timecs, and Were directed particulanly to-
ward war prejects, wut even auring +thot period 2 consider-
eble amount of supoort was given to projects naving no pes-~
=ible bearing on the wal.

In sddition to these two prc-war agoneles for supporb

of general rescarcil, & third @Was established during the war.
Thig wag The Board of Teannc Ty (Gijutsuin}, creatcd early

in 1942 directly under thes Primne Minlster and sugported en-
tirely by government funds. 12 sddition to considerable exX-
penditures oimed at siving visual education in modern pro-
duction metiods spd at arousing the public to an aparecla-
tion of the imoortance of science and modern technical de-
velopments, the Eoard of *fechnology nad svalleble approximate=
ly ¥20,000,00C der year for grants in aid of research projects .

During the later years of he war the total funds a-
vailable from these three civilian organizations for supnort
of research therefore amrrezated epproximately ¥44,000,000
per yealr. Inquiry as to salaries paid to various categories
of workers indicates that the surchasing power of a ven in
Japan was, at what tloe, cubstantially the aquivalent of
+hat of a dollnr in the nited Stetes, co that this ¥44,000,00C
mey be talen 28 +he ecuivalent of ' 44,000,000 in the United
states. 1t 8 uld be noted that & congiderable number of
granbs Were sade Trom thsse funds in suporort of aeronautical
and medical rescarch which are not included within the SCcOopE
of this 3Survey. '

R

~

=

in addition, there was & geparate organization, the
Jajanese geronautical fngineering Society {Dal Nippon roku
Gijutsu 7 okai) devoted exclusively to tne support of aero-
nautical-research and therefore not included 1n this survey.
This organization ned an annual pugget of v6,000,C00.

sasically all taree of ths CrE’ ationg for supoorting
general regscarch described akove (o3s] il £leng cimilar lines.
Proposzls for researcil projects oriTLinetlinyg within the orsan=
izations, OT within the Army oY wgvy or ctker ;overnment
agencies, or from individuals OF oroups of individuals, were '
referred toO qualifiaa committees for consideration. 1T re-

commended and soproved 5rants~in-aid were Ziven, ranging 1n
amount from & few hundred yen to geveral nundred thousand Jyel.
Tn most CaBESR, the grants Were the =ole gupport of the pro-

jects, in others the¥ supplemented other funds. During the
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war years, projects proposecd by the Army or Navy were sub-
stantially in o "must® catcgory.

The threc organizations togmether gave grants-~in-aid to
more than 1,CC0C projects during the last year of the war,
the majority of which had a more or less direct bearing on
war activities., More detzilled descriptions of these three
organizations and lists of projects to which grants-in.aid
were made durin~ the past year are included, respectively,
in Apscendices 25, 20 and 8-B, attached,

In addition to these three publically-supported organ-
izations zivint financlal supoort to research, a number of
other =dvisory committees =id councils were created during
the war but only one of these mppears to have given promise
of having any Llnfluence on the research program. The num-
ber of thess ormanizatlions and the freguency with which they
were chanmed bears some c¢vidence of hysterie as well as of
comprchension thet the efforts of the scientists were not
being well direcected. The one exception was the Army and Navy
Teehnlcal Jontrol Comwlttee (Rikukaigen Gijutsu Ungo Iinkai)
formed in Cctober 1944 by the Ministries of War aznd Navy.

The Commitiee was made up of four each, of the Army and Navy
and University men of hi~sh czlibecr. It handled problems of
greater sccercey ~nd more operational in character than the
Services nad entrusted to outsiders. In one instance, at
least, it srransed for thae¢ Aray to eirry through the develop=-
ment of 2 project sugrcsted by the Navy because the Army had
better facilities. Lovever, it was burdsned by & lot of
"trivial" problsus from the Serviees and came into being too
late to producc ory important rcsuvlts, '

2. AMiy "rgcaren Facilitiles.

Tlie Army, which hos 2 separcte branch of Technical
Officers of =1l =r3decs ug to Lirutenant General, had an ex-
tensive orgonization for dcvelopment, vhich included & con-
sidcrable amount of research. It overated o totel of 21
loborstorics made up of 1C Cround Forces Latoratories, 8 Air
Forces Lavorstories, 2 senarats lazor-tory for radar develop-
ment (TAMA Air Technlczl Laboraitc:wv), » Fucls Laboratory aond
the Military Crdnsncc Adwministraisve Soard (engaged in resecren,
in zddition to numerous zrscnals, "ach 1l borntory was headed
by a Lt. General or Major General, A list of the Army labor- i
atories indicating thc tyde of work pcrformcd at each 1s at- i)
tached as Apoendix 1-D, '

3, Navy Research Facilitles. v
Similarly the Navy had 2 total of 8 principal lab- _;

-
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oratories for regsareh purposcs a8 get forth in Appendix 2-A
sttached, not countilng the dispersal 1-porstorics which were
being set UPe cne of the mportant Cstablisnmants 1s locatbed
at Meguro, Tokvo. LU houses bhc Nowveal Technical Research
Institute and the microwove rodor systems regoarceh of the
gecond Naval Technical Institute, cstablished in February
1045 with neadquarters nt KonazliWs. The First Newval Tecani-
cal Institute with neadguarters -t Yolkosuke W gevoted O
acronautics and wes therefore ovtside of the sCODE of this
survey. At thg € of the wor the navy W2 dispersing its
1sboratories 25 ropidly 28 possibla in an cffort +o minimize
demage by 21T reids but several of 1ts 1nboratories had 2l-
ready suffered gsevercly.

The Wovy 2180 had Teehnical officers, up o the grade of
vice-odmiral. This techniezl ateff was recruited.largcly
~pondustes of the universitics and engin&ering col~-

4, 7Desecarch BY Industrisl Organizations.

rhe large menufacturcrs, including such organiza=
tions ns TOKYO sribaura Denkl (sziliats of the ceneral
mlcctric CO.)3 Sumitomo Tsushin (affilizte of the Western
Tlectric C0.)3 ~nd Nippon fusch (affiliote of the Telcfunken
Co., of Gcrmany} 2150 nave researeh and dcvologm:mt lzbora-
tories but ig no way comdxrablc in scalc or co city with the
researeh orgenizatlions of thelr forclgn 2ffiliaves. Appar-
ently thesc coaponlcs normslly rellcd larsely on Americs

ond Turopec for thelr new dcve lopments -nd were not set up o
carry oun me jor reenoren ond acvelopment DPOKTAMS .

Bs Tnstitute ap Phraical and Chemical Qesearch.
___,_ﬁ,_,_ﬂ_w_,_bm_,_,d_d_ﬂ_,_,d___,_mﬁp__,_

The Institute ror Physical and Chemicel Resezreh
(Rikagaku—icnmyo—jo) 1pn Tokyo 1= # regearell inatitution of .
e diffcrent L¥y27. without eract counterprrt in the United
states, waitch nne = crontly oluycd o 1aportnat part in the
industrizl developmonb OF J-.oni.  Tae Tnatitute w8 organizcd
shout 28 ye=mrs ~ s 1 demEnLy rurncd out BY the fire
roids, had 2n ©7 _ : Hoth fund:mental ond ap-
plicd rosnoren cculd Be ErrLen on 2 large seale. It

was originally ormanined 1ar-cly bY professors of Tokyo 1m-
perial Universilty -na muech of 1te important work 1s still
headed BY profeseors fyrom thc Jpiversity. The objsctives have
been prim~rily ipaustrizl, but some beasic rescarch hoe DeCh
ipcluded. 1T does not 29PEAT to have played an important

rols in wWar gevclopaents. The Institute W= origlnally
financed Y donxtions put is now supported mainly ©F oroelrds
from successful inventions, which it nos sold o¥ 1icenscd

m
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to industry, cr which hove bech used 28 the basen for estab=-
lishing nsw ipdustries in which the Institute retained sub-
stantial intercste. Jdore thun sixty industries are usalng in-
ventions of the Inatlitute, covercd Dy SOme 100 major patents
-nd several hundrsd of lesscr importance. Zighteen of these
industries were founded on 1nventions of the Institute,

which hae enjoyed an income from 1its inventions of aporoxi-
motely ¥3,000,00C per year. (Appendix 6)

5. Resezrych by Univarsitles.

niversitice, Per =€, did not engage in war re-
gearchn, The reason for this is not clear but in any cas=e€ it
scems to be 2 fact which nzither the military authorities
nor the universities aece an effort to corrcct. Some of the
university profeseors got efiectively into imporitant war
work by joiningz the staff 'of = Seyvice laboratory, as full-
+ime employ=es {more cCOMLON with ovy) or Oy becoming con-
sultants to ipdusirial 1zboratorics OT the 3ervices., Un-
doubtedly important contributions were mede by thesc mer.
mor cxample mornctrons, which were relatively well advanced
in Japan werc developed larsely By Srofecssors Taxao and
:'-Ol"i.'tc‘u. X

only = sazll fro t:or, nowever, of the “ey scientists
snd cngineers were S0 € University sbaffs undoubt-
edly constituted 20! sed sclentiflc ability

) 11able within the pilitary

wnleh for srceeded
~nd industricl 1323

fectively this
prrgezrch.

r-11ure of Japan Lo employ
of ner fallure in war

i
». O
m = ct

1

An ¢X.b c of zcisntific parsonnel is the war
wistory of 2ro -no, hezad of the Paysies de partment

at Tokvo Iader gity ond one of Japan's leading young
ohyeicluts. H czsed o desire O 1e useful in the war
effory, but wes 0OL L. uraged to engace 1n important Army or
Navy prejecis hd spent nis btime parfecting vacuum technique

for the tubs menufoectureres jon Tor = tecanician rather
then 2 nighly experienced experin.ntal ~nd theoretical physl-
cist.

The majority cf the university gpicntiste and cnzlnecrs
interviewsd by the survey hod continued thelr normel teach-
int and rescarch throucnout the war without oarvicular €i=
sh~sls on tecanlguee directly applicable ©0 military needs.
In comporison with smericz and Britaln, University rescarci-
ers in J2pan WeEre only =2bout one -tenth mobilized Tor Wil
Reports from rermany ilndicate that o sonewhat similer situ-
aticn prevaziled there.

TIAL
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7. Organization for Coordinating Resenrci.

In soite of elaborate oraanization for encourasing
and supporting research, therc was no effeetive zgency for
coordineting rcsearch activities or for brinrins ths talents
of the civilizn scientists to bear on militery problems in a
larze way. The Board of Technology, referred to ~bove, Was
intended to bs the over-all coordinating arency for Army,
Kavy and ecivilian regsearch for the war, . It was patterned
after the Office of Scilentific Research and Development
(0SRD) in the United States whilch the Japanese knew about
through Jrcss reporte, 7o erabie it to function effectively,
in directing and coordinatiin: wcoesren for the Army and Navy,
1t wae szt up ot o hish lowel, 143 choiroan ranking all the
Army and Nuvy rescarch dircotore ond regorting directly to
the Prime #inister, who took 2 nerzonsl intercst in the es=
tablishment znd cctivitics of th 3oard.

Althoush the Board of Techinology had o~n organizetion
strikingly simil to OSRD ~nd waos invested with much the
same powers, it failled utterly in its mission, and far from
coordinating 21l research, rexlly nad 2 negligible effect
on the Japzncass wor rascarch Qrogram. The primary reason for
its foilure is iuhercnt in the higa level organization of
Japan, Althoush the Frime ¥inister wos hend of the civil
government, and had nominnl suthority over the lilnlstcr of
Wer ~nd “inistzr of the ¥ovy, they, in fact, reported dircct-
ly to ths Tmderor, ~nd werc too powerful to be influenced by
the Prime ¥ipister or the Cheiruan of the Board of Technology.

Poth the Avay «nd Navy rescnted the ceteblishment of o board
to Acsl with orobleme which they remaricd as their private

affaivra, The rosult was that the 2oard of Tecnnolowy was not
taken fully into the confidecnce of the Army z2nd Navy in re-
senrch on new wespons and was completely ineffecctive in co-
oriinatinz their reucurch activitles.

7

An almoet cgually important foilure of the Board was

the foet thet 1t did not :aokilize under 1Ta control the chief
¢ivilion sclentiste of Jrpnn. iew in the lisht of OSRD
experience 1t would scem 11 A ‘mnortbant recsons
for this was the policy of coatrrciiar wila individuals for
small-gcnle effort rother thoo with uriversitics end other
lorae resenrch institutions for croad programs of research
ond development.

As a result of its innbility to coordinate rese=reh, 1t
served, 1a effcet, only to supplemcnt the other two civiliecn
nzencies glving srants in 5id of small-scale researci.

Ope mnoticesible factor, in contrast with Amcrican prac-
tice, 1s that co far ag could Dbe discovered, in no case did
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a university, per s¢, take a contract for s r?:earch project.
Any work done by Uqlverolty professors was on a personal
basis through direct arransement with the Army or Navy or
under a grant from oune of the clvilian agencies previously
described, University professors are aDoaPenuly allowed
great freedom in unnertaxln" nersonal researchn and the uni-
versities do nct concern theﬂue1ves with research projects
of ite staff members, even when the research is conducted

in the unlver~ity laboratories, This is probably an outgrowth
of the fact that the professors in Japanese Universities are
go poorly paid that it is an economic necessity for them to
earn outside income.

C. Bummary of Information on Japanese Technlcal Developiments.

The information on the status of Japanese technical de-
velopments gathered from the various interviews and inspec-—

tions 1s sumiarized below by categories of equipment or teche
niques;

1. RADAR.
a. General,

Radar in Japen, a8 of August 1945, hnad reached
approximately the same stare of development that it had in
Tngland at the time of the Rattle of Eritain, The early
warning equipment reiotely resembled the old Sritish CH of
1S40 vintage., IFF wac in a rudimenta ry stage and there was
no standardized systrm or even frPQUPn01es coiwnon to the Army
and the Nevy, Mavzl fire control by radar had been discon-
tinued when tn@ ir 20C me rodor was jmmmei, and only recently
had they bepun +the dcvelopment of 10 em fire control equip-
menit waich EJJQL‘ now only in experimental cuantities and is
primitive in nature, Thelr most urgent need in radar was in
good antisircraft fire control eguipment, and good night-
fighter and G‘* cguinnent. In the face of the threat to
thelr very exi ﬂ*enco czuscd hy lack of this equiovment, ap-
parently very little was belius dons to remedy the situation.
No new equipment in these catezories vas found in the Survey
beyond sinple extensions of their oidl and totally inadequate
gear., They had poor lieison with Germony, and not until late
in the war did they orofit from German advances in radar,
and then only on a single type of equlamcnt which did not
reach oserationwl uge,

o

0

b. Japanese Organization for Rssearch in Redar.
The Army and Navy separately had sole respon-
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8ibility for planning and carrying out theilr individuzl radar

programs, There was no program of any importance«forvradar
research in universities or government institutions outsilde
the armed services., In general, the Army and Navy research
lzboratories gave militery characteristics and Lo SOWE €X=
tent design charactzristics to the manufzcturer; wWoo ma.de

he get., The pmanufacturers wers nowever not etalffed or equip
ped for ranid progress in researcii and developaenis. :

Joth the Army and the Mavy uad recently organized spe-
cial over-all radar laboratories, in an effort to expedite
redar developmzat, The Navy, in Fekpruary 1945, set up the
Sceond Naval Technical Instliuue under which, was consolidated
511 thelr rodar researci. Army, 1o June 1943, established
the Tame Technleazl Re 1-mortory which was cherged with

21l rodar reseasrch withh a! snrual budzct of o Jproximately
¥15,000,00C. It is the o »zl opinion of all impartial ob-
gervers that the Mevy tecanlwd sersonnel was betier quali-

fied than the Aray, Both the Ariey -4 the Mavy 4id some de=-
sign work but tholr It 1itice were, by American standards,
very limitsd and thelr cutput small. Thelr engineers op=
peared to have worked very clozely with the*industrizl re-~
gearcn leboratorice 1n the Jevclopment of new equipment.

The procedure for design and production cof new radar

equipment rouvghly paranlleled that in the U.3. before the war. 38
The Nzvy had sufficisnt rescarch personncl and leboratory . !
facilitics +to =ecomdlish about one half to two-thirdas of the
research on their new gear. The vemzinder woe done largely
in the irdustrial rescarch 1-borstories. The Aray had in-
adéquate personnsl and feeilities to do the resezrch on thelr
ncw goar. Iney contracted for the mejor fractlon of thelr
radar resezrch, DOMT fundamental rescarcii Wog done by in-
dividurl university profcssors on contract, but the bulk of
regearch for the aArmy wos done by the insdccuate industrial
loberatories, moatly on developnent for new equlp-
ments which were testcd by the Army nirticipatlion
by the deslgn englnesrs. 3oth the e vy conduc—
ted tcsts on "brecdbosrd’ modcls in d stztions.

Vi N

Yl

There wag no Drofgral
parsble to that of Ca7R: i
the equitable distribution g ]
ngencies; for the ayoidance of duplicrilon o efTort between
the Scrvices and between thi: rescoreh loboratories; or for
the reeruiting and training of rescarch persoancl. There
w~s intense inter-gervice jenlousy and & detrimentol degree
of ssecirecy areviiled., : f-oturcrs Wore crdered Lo S€ D2 TLE
their resesreci for Arar and Navy and not to let the 1=ft hnnd
lznow §hat the rignht wzs doing. (AppendlX 1-A; 2-B-aj; 2-C-2 o
znd b '

‘gemyen in any way com-
ove r-211 »lanning for

4 TR 7T

ths several
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c., <thne R Regearch Laboratories.

The principal raday researci 1aboratories of
Japan are 1isted in Table 1 belov.

sumito Ts gushin Co. |
|

Table l.
Natie Eead- .| Direc- NO’ ”gtal 1945
L a.in o - 2 ) -
guarters tor n¢r sowﬂ =1 Budget
. e T )
- SRS RSN S B .
o4 Naval Tech Inst ! 1 i
Radar & GOQDUHLC@—ILCU-H o ﬁ VAl
tions Sectlon &-Tieauol ¥
. i . ,
Tame Radar Res Lab  Ncar L k Lt GG'\ 1
ichikawa I TADA TO 1070 ¥16,000,000
Tokyo Suibzur | ‘ Fr. o
Denki Co. | xawasalkl 1 HAMADA ¥ 6,000,000
- .. : l \
Fiooon iusen Co. i Mr.
(affiliatlc of | NAKA-
melefunken) | 1fitaka J I 55 155

Tkuta Dr i
NIWA |40 800

e et e e e et L ——————— ___...___..—__._...-...,4.___,___—~—._.~—_._..__—

The budgets of the Ariy and Kavy labor°boﬂwcs included

lar~e amounts for test PUrpOSES. The details of work of each
of these labora tories may be found in the .opended interviews .
(Appendix 1-a, 2.8, 2-C, 4, T, 1%)
d. ZRecent ETQEHEEEﬂgiwiéiéﬂéiﬁ 2=dar Rescarch.
All of the lTuC”C°L1 new radar sels that were
learncd aboul are piven 1o tne T0110V1r~ lists '
()

the Japaneed —xperinental , &2 e

the ccdc name Nootterdan nich thc Japanesc rOU from the ‘
Germang withoud knowl 1tg origin. They deny having recelived
any iuﬁoru““u tcehnical 1nformation from the Germans OY Fron

cvaturc' y11licd cau13u€nt which led to this design. Théewr

know, owevar, of tne FPPI scope and of the use of 10~ci VLQ—

iation for Fatihflnder end blind bomblng purpos The egulp-
4
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ment appears to have been conceived locally for the most part
although it bears a similsrity to carly American airborne
gearch sets. It has a TR of Japanese desien and a PPI scope.
Cnly three sets were built by ¥ipson Musen, of which ons had
been flown, It is Just a stanlard mlcrowave gezrch set with
no bombing computer. (Appendix 2-0=5,T) ¢
(b) 1C-cm Tirec Control for Ships. This
equipment vas in the very early stagas of test. 1t used 2
rapidly-oseillating dipole in » 1.7-mcter psrabolic reflector
The radsr components wero guitc similzr TO the standard Japen-
ese navy 1C-cm seareh cguipwent with the cxeetion of the TR
apd the indiestor. The a%h 18 stabilized by hend cronks 2nd

menually ccntzred on the *“~rsc% with the 2id of an error
signal indicator. ~rd rongs dota were fed to the
computer Tor the mad 3 by selsyns. Accuracy claimed

wes tT20 in zzimuth 2nd T10C yards in ronge. This was built
by Fippon usc . ’ ;

(¢) GCentimetcr Rodar Listcning Dcvices.
The Jzpancse nad guite = linc of crystal-video recelving -
guipments which they uscd to dctect the prosence of American
redor undsr 2 varicty of conditions, No noteble advances in
the =rt werc sccn, NOVEVET. { Anpendix 2-3=-d)

(a) Microwave Shcll Txploder. This sct
woe in the deslizn stasc, It was olanncd ©O USE & 5C-kv CW,

10=-cm transmitter in 2 10-meter porabolic rcflcetor to gen-
crate o narrow beom of high-intensity rediction whica would
cxnlode a Jopanesc antizireraft shell passing throusn it bY
means of high induced currcent thuc producing an 2ir burst at
the desircd location. Regscorch hod becn concentrated on the
mzznetron and thelr systens thinking had not promresgcd very
fap. (Lpocndix 2-C-a).

(¢) Thec Jolut Army-Fovy yurtzburz. This
was s cxact 2 duplicate =8 the Jnonncec could make of the
German Surtzburg "D, They mads on cffort Lo build all the
components to the Cerarn saccifisntions. Thiec wos done bY
the Viopon lMusen COm)TILY which wee the loglicol choice, slnce
14 is o Telefunken 20f111200. m wne couldwents had becn made

but only zot =s far 7.8 ry2opimenttl usc. {Apoendix 1-A, T, 26

(2) Army Tgulpmcnis.

(2) B-cm _alrbornc Eodar Boamping Set.

Thig wos in the very coarly cxperimentol staze, and tnc first

breondbonrd model wis just heing tested when the war ended.
T+ wag desizned and conetructed by the Ikutz Loborotory of
the Suaitomo Co. (festern Tlectric Co. Sffiliste) ond wWas rgo

21 CONFEFDINTIAL




CONFIDENTIAL

soo0r imit~tion of tho Western Tlcctric AN/APQ~
=n rscovew -d frou crashed 8«20‘ The primary
PUrpose for ng this ot wos'given 28 an ”ttcmpt +o bulld
o set 1likse the 20 padry Tor hc JUPQO”C of developlng jam-
ming apRaYe RALE 40 be uscd omainet ne American B-2% equipment.
Resultu of this ottemdt WETre ipconclusive due to the faulty
parforp“nac of th*s brendbOHPd eoulanrnt. . Thé method of joam-
ming whicno wss Delng 1nvc5u1”’u€d was & prlml*lvc prute~force
method in which they used const? ~nt-freguency negnetrons with
e hign e currence rote, and wcrﬁ plonning Lo ﬁttbmpt to sat=
urate the rrce1verb with 1pude of Jammers -4 the same
location. They hed no Yot bL0u of ‘the POWETL oubput of
American sctE, nd conad Ly tast have arossly overesti-
nﬂt 4 the recelver sensl v, 51lnRce they knew the ro oce of
American gzts.

the most Dnrt
1% whiech 02 ab
a

2
~
£
{

"U.IP

]

4
-

(b)
(in ¢ COOOfr“uTOn with the lﬂlo wes similar to the
Navy St:rdord sen .rch €qu mrnt exceot for 2 few noaificatbions
Lo ~ive 1t 2 nicher range on gupmarine periscopes. This was

built by Nlppon LUSE D ({ODGBﬁﬂX 1-4)

_,___L——‘

6, 10-ci gubisrine seorch Set
L

(¢) Tachi 35, 82-
F51~nt Finder. Thres CXOETlmcnt' gets wcwf made . Lhey
nave rcoorued ronEe of 30C km on = 2-2%, mczmure ~1ltitude
£o +SOO meters, and 20 angular 2CCUrte’ of *1°.

PLL_J rnling

__.._.._—-4—‘-'—_-..-—_.-

(a) Toepi 15 ond ljh;;_;r_;_f inder
pirector and IF °F Set. Tacal 1% is 2 eround - ecuLamrnu wnich
~nealits on 1684 me =2nd receives on 175 nC} apd is said to
7ive position of ?rlanlm fighters 1o 5 km, DL from the
machl 12 feeda into the conautew Tocal 36 wWhcTe i+ 1s com=-
bingd with dotn fromn the Ta th 5 to enzblc the controller
to ‘maKe GCI \ntF”CCDblOﬂu. hat Trechl 15 is the airbornG IFF
get, This IFE ¥w.8 in the F/O’fl noal stz ~nd only Tive

s patallotions : i fore the WaTr cndsde.
Thers wos 10 upitormliy bruwﬁr“ be Aray &ni'l“V] on IFF €~
quilpms =nt or jrrgucncJ. qae Woavy u3€i sn 1PE Tpoguency of
150-150 mCe

gavel P=-
o 200 meters on

This sct had & -k outout, o ;
5 medium boibeXrs Tive or ali Lo lloulons hod been frilstota
for tralnln? QUTDOBES. Tals Woe erufactured by 3uritono
aguzhin COe

. (f) Loron, A oogtotion LOTLLI ayeten for
s linc of position WS bﬁin~ “designed to ogcr“ue on Lao 58a
The szﬁncuc were Ienlil r with the American ~irborne ~.0I-°
equ!

1paenl frod B-29's and with the system 01 navigotion
Lnrousn the navige tion che rts from he -29's. (&ODCﬂdlk 1A}
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(3) Couponcnts.

. In the line of new cowponents following,
-only those which thow an 2dvance over standard pre-war proce=
dure orc dizcusscd,

(2) Mzpnetrons. The Japanese davelop-
ment of masnetrons is by far the most noteworthy development’
in their rader rescarch, This development is. almost entire-
1y original with Japanese sclentists, although there is a
minor influernce due to the recent capture of -American maegnet-
rons in the 5-29 HoX radar, The Japanese began intensive
work on multipls cavity mwazrctrons in 1936 and have continued
it at an accelerating pac: <ver cince, They have developed a
‘great varig€ty of types of both puleed and CW maznetrons at
all frequencies from 8C cim to 0,7 cm., They seem to have
skioped the American % band (1.2 ecm) region, but it was not
learned whether this was accidentsl or done with the know-
ledge of the bad water absorption near that frequency. Their
tubes give evidsnee of a pretty complete undewstonoing of
all the important factors in maqactron design. For example,
they indevendently develonsd the °tra991n“" technique, they
have tunsble marnetrons, and they use oxide coated cathodes.
However, their tubes sre Tar inferior to American tubes in
nower outdiut, efliciency, ani 1life. Cursory inspectlon
would sumgest that this may be due priuwarily to low-emission
and short—lifs cathodez, and to lack of precigion construc-
tion.

There are two schools of mawnetroan desigrn in Japan
Cie = the Mavy (”“i‘“lﬂ-Laboratovg - Wippon Musen) and the
other - the srmy (Srof. Morits - Sumltomo, etc.) The former
makez use of an anodc with alternating larze and small cav-
lties to orovide decousling between adjaceﬂn resonant cavl-
ties for stability. Thils school usSes no cirapoing, or three-
nhase stranoing {coupling every third cav1ty). The second
school has develosed megnstrons remarkably Like the Amerlcan
cesigns, but aplarently develoded quite independently, with
a twelve cavity strapped mecnetron belns about the most com-
mon. Tach school has develened f~irly zuccessful magnetrons,
both vulsed and §7. Tach thinks iis tochrigue guperior to
the other, and each has tried botha typos. ¢ only tubes
to ;o' into laree-scale production hnve Dect marufactured by
the ¥ippon Husen Company to thsir own dcgirng, which have,
however, been rreatly influenced by the regezrch work at the
Shiwads laboratory of the Second ¥aval Technicsl Institute.

a7

Reoarzscntative samples of the Nippon Musen Magnetrons
12ve boen sent back to t .S. throuzh the Office of the
Secretary of .ar (or. Bowlcs), for study by the magnetron

23 ' " CONFIDEZNTIAL




CONFIDENTIAL 24

experts from the sevairal interested agencles 111 the United
States. A complete collection of magnctrons and related
high freguency tubes from the Shimads Laboratory 1is also be-
ing sent.back to tne Unitcd States through the Cffice of the
Caief Signal Cfficer, AFPAC, Thié includes every major type
of tube built by that 1lzbhoratory from 1935 to the preasent,
"together with statements of operating characteristics and
orincipel results of the cxperimcntal tests with each tube.
The most advanced maanetrons Scem, in terms of pcrformance,
aret (1) a 2.8 em pulsed magnctron with 130 kw peak pover
input and an catimated 204 efficlency, end (2) a 20 cm cw
negnctron with 50 kw input ~2d shout 204 efficlency. pemples
of both of thesz are inclnisd ian the Shimada ILaboratory col-
lectlon. (Aprendix 7, 19, 22, 24)

(b) Vsloclty Modulation Tubcs. The
sumitomo Coimdany has Jrocguccd the wost promising veloclty
modulatcd tubes. They neve o 3-cm reflex Xlystron which
appears to e VEry C=8Y 40 manufacture and 1is reported to
have good stobility. i sample of this will be sent back to
the United 3totes, tharougn the Office of the Chief Signal
Officer, AF-aC, for study by & group of experts. Qther rc=
scorehcs in veloelty modulated tubes have been pade but with
unsatisfoctory resulis on the whole. The strnd2rd local oS-~
cillztor for microw:ve sets in Jopan 1s a low power CW magnet-
ron which is tuned by vorying 1ts output impedance, which re-
sults in oulling ohe me~ncbron freguency. (Appendix 15)

(¢) Eizh Fregucncy Triodss. The Sumi-
tomo Compony uos a~pufactured = 10-20 cm Lriode which is quite
gimilor to the Amcri 1 0B Lirhthouse tube of which, however,
they were LvONWLIT. (4o0endix 132) g

(4) TR Tubes., The Navy has led in the -
dovelopment of TR tukcs ~7d their expericncc has inde pendent -
ly followrd more or less the lines of Amcrican experience in
TR tubes, z2lthouch they ore 0OW ~t o less advanced stage than
the United Statos. (Appcndlx 2-C-b)

(e) Other Cowloncnts. The othcr compons
ents, in general, show no intercst Joveloopment, The re-

ceivers are of antiguatcd dcsign, the indicators arc rudi-
‘mentory, wnd the RF systecms arc origitive in the cXbremc.

c. dJcoancse Inforuwation ~bout German and Ame rican
Radar Design. ’

fhcre has been sm=ll interchange of tcechnical
information -nd personnel with Germany. g0 far as could be
dcterinined, only two redor technical men (Mir. Heinrich Foders
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snd Mr. Toil Erinker) eame to Joepan during the wor, Some
J pancse militery men, nob,biv Col. B2t “kc, visted Germany
where they were shown the OOLT“blOnﬂl Germon rodar. They
were, howsver, not permitted to sec German reses .rch and new
developments in radnr. Late in the war congiderable techni-
c~1 inforartion was interchanzed by radio, but this wzs not
enough to cnable the Japanesc to make cfficicnt use of German
cxpgriencc. (annendix 26}

There scems to hove been o pretty comolete 1cclr of in-
tclll¢encr on coptured Amcrican coulpucnt after bhc initial
‘haul from the 'hlllggﬁne and H*nraaowe. Althoucsh thcy had
recovered many rsdar sets Trca D- -29's, the individu~ls con-
cerned with the design of wucw rafar n2d no real apprcelation
of the operating charsctcristics of this ‘qulamrnta The ig-
norance of the Jepancse 28 to potentizlit and scope of
Amcricen rodar is striking. (Appendix 1-4, 2-0)

.f, Conclusions.

(1) Jzp-nesc research in radar i1s at o very
low level, compsrablc to that of the United Statcs in carly
1942, + Achievements by individuale-3o, however, indicate that
Japan has the inhcreont cnonbility of develodivg & modern
radar prozram.

(2) Tarre wag laek of cxrly reslization by the
Japzncse Hish Command of the importa ncc of radar in nodcrn .
wariare. £ the wookprsges in Japancsce rodar may bc

traccd to prele causc.

(%) Until rceccntly, there was complete lack

of coordin: tLOﬂ brtween Army and Favy and no over-all radar
prozram. i its roots in the Jt%lOUbV of the Services
ahd W rurturced in the atmosphore of secrcey which preva v1led,
it prsult~d in cxccssive duplication hoth in regcecarch and pro-
duction and, by splitting the cfforts of the country, wis &

me jor contributine foctor to the failure of Japnhese roedar.

ol

[2]
&)

(4) Taere werc insufiiclcnt fuands, personnel,

erg
and egquijment prioritics te carry oil o rod~r roscarch prograi.
~ i 4 £ w

(5) 3By Americzn uu’“q“”' ‘a lied only five
to ten ger cent of thc research Derzo clenulists and )
enginccrs) ncecssary to carry out = fu fledoed rodar progrom,

‘ (5) here was no systematic intezrotion of
civiliean scientists 3“d clcctrical enginecrs into the radar
orogram,. Meny aen of excellent tccnﬂlcﬁl quwllflcaulons for
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radar reosearch were left doing plcayune jobs, often not re-
lated to the war. '

(7) Finally, the radar research insitutions
were seriously damsged by the boumbing of the B-29's, and vere
then completely dislocated by the drograi of @ispersal which
was put intc seffect 1in the Spring of 1945, = ’

- B
'

2, COMMUNICATIONS.

a. Geperal,

Standard ccrazrcial type communication equip-
ment, or minor wodiflcat.ois II 1t, have ngt been included
within the scope of the survey, por nave +the more standard
militery communication sets =xzceot where they nave some Unus-
ual characteristic. Frincipal interest has been ‘centered in
the newer tvpes of communicatlon means which are of a nature
to be rezlily adoated to military use., In considering work
of eivilian orsanizations, 1T ie important to nots that, by
and larse, these groﬁps were only gilven a small part of the
problem to work on, and rarely the responsibility for the en-
tire systeil.

bt. Dadio Communicatlion.

(1) Army.

*rost of the radio communication work for
the Army was carried on at the 5th filitary Tecchnlcal Labora=-
tory, at Foxuobunji. (Appendix 1-I)

_ ‘ (&) Radio-Relay Systems. It is nelisved
that the most important work in the field of radio commuinlca-
tions was that on radio-relay systeas. Althougn the equip-
ment developed wasd in wany ways inferior to our own gets; 1.6.,
AK/TRC-3, 4, the work indicated 2 trend of thought that is
important. The most fully develop=d set operated in the fre-
quency renge 57C-570 ume and | 1 4 woice channels. It
could not, however, dirccily 1 ~ate witia fleld tele-
phone carrier systemz.

(b) "Flash" Telzmraphy., Sowme work had
been donge on a Fform “flash® telcgroohy {%,00C. characters per
pinute), bui the equipment wos large and cuimbersome and re=
cuired thc use of a Dhetonrapnic

process for receiving, and
2 punch taje for scnding.

¥

(¢). Tactical Radio Communication. TaCu~
ieal redio communication was of a straizntforward nature oid
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fairly well confined to the hish-frequsncy band with the ex-
ception of a lightweight infantry pack set, somewnat reminis-
cent of the S3= 194, 195, operatins in the frequency range
%0-40 mé. No work on Freguency Modulation (FM) was reported.
Due to the shortage of quartz and a relatively low priority
of rrround comiunication eguipmznt, offorts were under way to

climlna the use of quartz crvatwls in ground sets.
; (a) “ﬁﬁcial Radlo ZTquipmcat for agents.
The Sth .Ailitary Laboratory at lLocorito wis primarily con-

cerned with sos ci;l eguin

~crnt, for subversive agents, special
police, stc. Tals X

Qeveloped some saall transmit-
ters for use by azc e cia PuCOEleFQ by simplicity
in construction ¥ Lightness of weight, and gmall
gize, Thncy were nand-gencritor operated,

ost of the radio communication work for

the Favy wae carricd onm at the Hanazava Field Laboratory of
the 2nd i-val Technical Institutc. (Appendices 2-B-a & 2-(0=d)

(2) Alrcreft Radio Sets. The main de-
velopment work at this laborstory was ob radio sets for alr-
craft, with the principal €F £fort on consiructional and en-
gincering design, Vost of the sets were cryvstal- controlled
and saplitud noaulautd. '

(b) Pulscd Redio-Relay System, For
inter radar-sitc communication gurpoacs, congiderction had
been given to the iuvxlogncnt of o multi-chonncl phase-modu-
loted pulsc comaunication system opcroting on the time divi-
sion princislc. It 1s not bFlLFVCu thot any of these sets
were constructcd.

{53} ¢Civilian York.

work of cclcntific intercst from
heine oorpied on by civilian

ur +o the militiry policy of
‘n the miTitzry organ-
veysr, ~oo wortay of mention.

the @ilitary e T
ageneics, Tulu, in p.ﬁb,
meintaining systems rogpod
ization., A fev projr

(2) 2nsic Research on Microwsves, The
Jopon 3ro:dczstin@'domaﬂuv meintoined s ogroup undcr Dr.
G. °© ., walch o2ricr to the war, wis €ng azed in televigion
tropnamission voscarch. Durling tar war Hopﬁwcrtlv I o ol e
fort wos mxde to ~d2ot television to war purposes and Laia
L8 e

group whs o zned to o"ﬂic microwave rescairch. It is 030
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planned, LOWEVCD, th-t it will rcturn to thc t“1cv151on
tranemission work. A frequency in the range of 40 cm is un-
der considcration for telcvision rclay oawaos\5.~ Any relay
telcovieion transmission systems ucvulop d in this roage would
nwave direct apolication to militery communicatlon ncrds should
the occosion arise. \AQUCH@lX 28)

(b) Pulsed Badio-Relay ggqtfm, It was
reported that frof., A01«f =t thc Tohoku Imperizl University
et Sendal hod develooned = successful phasc-modulated single-
chznncl pulse communication systcm, opcrating in the frequency
ronge of 20C mc., This rcoorht was nob an'Sul”1u€d further.

cerccy Deviece, 1t was re-
sorted that Frof. He 01 Tohoku Iaperic 1 University,
had dcvecloped o spcrch S”C“FCV Aevice Tor uge over rodio cir-
cuite. No oth-r details werc 2vn vilable and no investigation -
wea wnde of the ro)ort.

c. Wire Couwmunicotion.

(1) Armny.

Al Lray wire communication research Wi
carricd ouh ot thc :4)itary Technical Labore vtory at hoko—
bunji. Tue wost iﬁ)@?t_uu projrets under way were comsidcred
to bel

() Corrier Telcohonc and Tclemrooh. A
lcphone systew for field use had bcen ‘de-

veloasd “Hd hza = sorted ronsgc of 3CC kum ovcr opcn wire
circuits, or 50 km oxc Japencse Ticld en hle, An improved
podcl was unécr o 1ooafnt that would orﬂvldr threc volcce
snd threce telegrs ah ch-nnels with no reduction in ronge. A
voicc—frcquinCJ telegraph st for ficld uasc had clso been
workcd on.

F—chonncl corricr- -tc
re

tvocwritcrs, Some work hod been
oht w*=+*r T“““n;sc'commercial
been discon-
., L simpler
aumbers 0-9
for usc sole-

dons to =~doot the stondar
tele t}ﬁcerLFr to field
tinucd due to thc shortazc
set h d bcen Aswveloacd with
~nd 5 punctu~tion marks,
1y with numbcr codcs.

(2) Eovy.

~ The N¥2yy had thrce models of ecarricr ond
teleohone and tclemradhn oaporatus. g
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(a) Carrier Telephone. _A srall five-
channel carrier t=lzphone set for use on open wire lines,
onaretinz on freguenciss in the ranze 60 ko to 140 k¢ had
been produced and an improved gix-channel carrier teslephonse
set for use on open wire circuits onerated on freguenciss in
the ranaes 35 %c so 142 kc was under develorment.

(b) Carrier Telegrach. a4 volce-freguency
telegraph set operating on a frequency of 1615 cps had been
produced. :

(3) Civilian ﬂork.

(a) Ce

rhone and Telezraph.
The Sumitoro Electric Co. €

. Wesiern mlec-

1O »|d
3 ch
=0
(0]

3
ct

ol work on carrier
televhone systems. As the Sumitoro Tl=ctric Co produced the
rilitary carrier televhone set rentionad in paragraph 1.9 (1)
(2) akovs, it 1s difficult to detsrrine who was the actual
davelorer of thce s=t. Tt ray be assumed, howsver, that the
Comnany engi7zsers olayed an imnortant part in its development.
(b) Tzletrpewriters. Tho Electro-
Technical Lahoratory of the Zoard of Cormunications had been
actively epnvazzd in rezzarch on jrmrroved teletyvpewriter sets.
The most intorrstine voriz anm this field was on a radio tole~
tyvewriter gratsm i which each character was transritted
twice, with an adjiustzhle tims hatween cach transrission.
( Appendix 17) -

(¢) Security Svstem for Teletypewriters.
The B=are zanization had 2lso done some developrent work on
2 sceurity systcrm for uss with telztypewriters. For opsration
1t depended upon stondard 25 contact sten-relays which were
cnanged for each character. 4 chanze in = step-relay resulted
in tvolarity of =zach mark or space. The lenzth of
etormined by the nurber of sten-relays that were
egies, sach relay multinlyinn the key length by 25.
T :

ury

Lo
Q,
(]
W
5
)

2 key was
placed in

I~
(ADQ&SJTX

= fL O

d. Visual a2nd icoustic Jovrumicotions.

(1) Mavy Yor:.

\
Ths Navy had three vrojiccts 1in this class
which arc of interest. : (4Avpendix 2-C-d)

_ (a) Sub-agueosus Signalinze A set had
hean dovolonad for underwater volce communications that was
sa3d 1o havz 2 rance of 15 km under favorable conditions. Tv
overated on 2 fresusncy of 9 ke. : - -
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(b) Voice Modulated Light. A volce
modulated lizht system with rangss of about 15 ki had been
developed on an experimental basis. It used ¢ 100 vatt
high-pressure mercury-vapor lamd with direct modulation and
a standard photocell receiver. It was intended for use be-
tween land bases to sulplement normal communicetion means.

. (¢) Infrared Signaling. (See section
of this report on Infrared, Page 39) '

e, Radio Wa¥ve Propagation.

The Janonese

~ve been active in ionospherics
and radio pronsgation work :

c¢ 1932, The activity reached
a peak in 1944, when 14 seudrute atations were in operation
for the messurement of icnoapheric heights. These stations
spread from “oreaushiro, in the Kuriles, to0 Bandoeng, in
Java. Some of tuese stations were under Army, SOm€ under
Navy, and soxe under civilian jurisdiction.. The nrincipal
civilian eszency was the Ministry of Education, although the
Board of Commnication haed also been active., Excellent co-
operation appecared to have existed between tne military and
civilian asencies., The workx was mostly confined to iono-
spheric measurements and the reduction of dats to’usable
form, and to certain theorstical research. o siznificant
work appeared to have becn done on tronospheric oropagation.

f, Components and Spscial Probleds.

(1) Vacuum Tubes. & considerable effort had
been made to reduce to a mininum the nuinber of tube types
cmployed for military sets. The most importart of the stand-
ardized tubes were o universsal pentede of Gernan design, and
5 universal pentode of the Ameriean GT octal type, known as
NaORAM. An intercstines feature of this tube wes its lron
anode structure whilch, cn heoted by induction means after
the goal-off, picked ud the eilcess 0xyzon in the wube by
forming Pealz. Considernble work hod 2lso been donc 1o find
suitoble substitutes for the worc critical mctzls used in
vocuum tubes. This worhk in cd substitutcs for such mat-
erlzls as tantelus, niekel, siveptium. The bulk of the
rcscarch on recelving and sma tronenitting tubes was Ccar-
ricd on by civilizn agrneles, Somc of the centimeter tube -
rescerch vas corried on by the military l-boratorics, Centi-
meter tubs rceearch is discussed in nore detz1il in the scc-
tion of this report on Radar, Pomes 23 and 24,

(2) guartz Crystols and Stablc Circults.
Very littlc research appcarcd to have been carricd out ~n
’ \
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quartz crystals. The supply of this materlal wos critieal
end cfforts werc under way ‘to redesign sowmc of the ground
scts to eliminnte thc requircments for this ltewm. There
‘wag no reported dﬁ”'iculty with ecrystal nging. -The Army
h-d donc some work on frequcnecy-staoble 01rcu1tf not rcgquir-
ing the use of guartz CPV°t‘1 »nd claimcd to have obtzincd
over-211 stabi lltl’s includinz effects of changes in tubes,
temperature, »nd lozd of less than .052. No work appcared
to hove been donc on the use of magnetostriction osclllators

for frcquency control.
™unzus Proofing. Very lit-

(3) Folsture nnd Tunz
tle practicsl work 2ppesresd Anve beoen donc on this Hroblem.
The Navy roported no ¢ ¥al \ﬁli¢“dlul g on tals problem and
w8 only taking alnor Jprousoul w‘"ry Leasures, The Army was
morec netive ~nd n~d -~etusll s oot out o report recoumending
the painting of f the .ore critical ports of fleld
scits with 2 aon-o boakelite v-ornish ond with paraffin,

No rcport of this cdurc sctually being used by the troops
n~d becn reeeived, The Aroy h2d olso ziven sowe considera- -
tion to couplete inclozure of the sct in rubber, with trons-
porent windows to peroit meter ~pnd dial rexdings to be token
and glove-likc inscrts for manu~l nanidulation of controls,
It was intercsting to note that no pressure apjcared to have
becn olaccd on the monuf-cturcrs, to zct them to producc
cosoonents with better roisturs ceistant ch-roctorisites.
The Tleetro-Technical Laborateory of the Boord of -Coiuunlca-
tion h~d donc sorc indsocndcnt woriz on this subject which 2p-
seorcd to have bern planncd on 2 scicntific basis, but this
work nod not beon completed.,

A

’

3. RADIC CCUNTTRIEASURE.

A C"n\ral.

The. subjcet of rndio countcrucasures is only
bricfly doolt with in this roport. Tor = conolcte rcport on
the spceinlized ficld, it will be necesenry for o group .
thoroughlv frmilisr with the subjeet to sn¥c 2 circful survey

of thc Japmncsc cffort 2nd cvrlustc tic rrsults in the light
of Awmcricon cxpmri;ncc. The infor.-t:ion obtained in this
Ticld is lizted Tclow. ’

be Jaesins Boulpoent.

() Rodor Jopzing. Two alrborne jwahcrs
hed been develoncd covering tae Irequcncy rynjc 7 4o b 5o~
tcrs and 15 to .75 icters. A ncr operating on a PTCQU'"
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of 3 cm and with a power output of about 100 watts had been
developed but not placed 1in production, and development of

a 3-cm, 100C-w Jjammer was fiearing completion.

(b) Communication Jauming.
1000-w jammer covering the Trequency range 2 to

been developed and 3C of these gsets were in orod

set was intended Tor use agalnst tactical Tileld
circuits.

(2) VNavy Work.

170 informztion was obtalned
jammers.

¢. Search Tecciver.

(1) Army “ork.

A 5C0O to
10 nec had
uction. This
communication

on navy-type

(a) Fedar Search Recelvers. A line of
radar searcn recelvers had becn deve Loped covering the fre-

quency ramge 7 tc 1.5 meters and 40 to 3 cm.

(s) Shiohorne —guipment.

Tor.this ap-

plication a scarch rcceliver wns uscd tnat covered the fre-
guency rance 4 to .TH meters and 75 to 3 cm., It was reported
to have been installed on both surface and underwater craft.

7 (b) Alirborne Tguipmecnt. For this ap-
plication a scarch. recciver was used that covered the fre-
quency ranse 5,7 to .5 meters. Lobe-switching was used to

obtain an irdicatlon of bearing.
d. lindow.

To information was obtained with

rezard to

the development of various tyses of window (chaff) by the

Japancsc.

4, OTHZ® SIGNAL EQUISMTRT.

Various items of miscellanccus aignal
are proupcd under this headin~ for convenlence.,

a, Metsorolowical ZTguipment.

equipment

This subject is under carcful review by a
group of soecialists operating under the Weather Scetion of
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Tnrec itcms, however, are considered to be of suffi-

_Son mhis dcvice, 1s intended 1o
ipincas of clouds. tor ooeration
it depends uoon the éifferensicl hMeatinzg of tuo bi-metal
strips expossl upwords - OnNE sainted black and the other
white. “fhen a cloud 1s nicrad by Helloon-boric sonde, the
intensity of thc lisht is increzscd and a @iffcrcntiel de-
flcetion is dircetly convertcd to a changc in capacity and
this to 2 change in railo froguensy of the sondc, FPressure
is indicotcd by menns of ¢ baro-switeh., For usc at night,

a light sourcc and =@ rceciver sre utilized.

(2) 521
undcr militsrr 2usdices

oL Gultc an intcnsive program
uadcr way for thc location of
the cenbrrs of elcetrical moedhcric disturbances (noisc)
by radio dircction-finding moan and the corrclation of this
ipformatior with wceathor dats. Ta~ dirretion-finder scts
oorrated in the #1i4dls of the uish frcocguconcy bend and gave
continuous indieation of thc dircotion to the center of thce
_noisc arca. Arranscmcnts have becn madc to nave this work
investizated by tne radio propamation and noise cxperts of
the Signal Scetion, CHR. Thz Japancse 3roadcastinT Co. wWas
also cngagcd in a2 rescarcn orojcet to dctermine the center
of ztmospheric noise by podio direction-findine means, US-
inrg frequecnecics in the vieinity of 2C Xc.

(3) Badio Tracking of Wcteorolomical Enlloons.
The Japanesc ray - Sec & roalo aircetion-finder for
tracking metcorclos

~iczl bzlloons thus prraitting the mcasure-
ments of winds clolt under condlitions of poor visibility.
Altitude wae irdiesticd i of o baro-switch., It was
gtatcd by Aar investld wed sccn this cquipaent that
the =z2ccurscy of thls g7 in no wawv cowparable 1o thot
ohteincd vita thco 30T 3

b, Sound £hi

ork or thesz two orobleas was carricd on at
the ond Filitery Technionl L-oberatory ia Tokvo.

- cguinacnt and toch-
nigues usci Juroos~ 7o of o strai~nt-forvard na-
turc ond vtilized = phetafrﬁ?hf yroecss for the scasuremc nb
of the tinr difference of srrival of sound a2t the six alero-
phones uscd in the array. Thig cquipment hrd becn tricd a=
z~inst our mortars ~t Guadalearal dDut with no sctisfactory
regulta. A projoet had been irnitiatcd to dcvclop o sct
gprcifiesnlly for mortar location purposes bub it had Bren ur=
successful.. :

Jound Fau
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(2) 7Flash Raneing. Work on this problem had
been of an excsedingly crude nature and relied on unsynchro- :
nized cameras for coperatlon.

¢. Hadic Direcchion-Findinz and ¥ovi ational Alds.

Arry work on these problems vas carried
ot at tha Tirasgzta Shikinjo branch of the Hth %ilitary Tech-
nical Labhoratory, and at the 4th Nilitary Jir Pechnical La-
bvoratory 2t Tachikaw:

: () Fixed Direction-Tinders. The best
type of fiwecd Jdirecuion-rl considered to be a crossed
buried-U with a manu~lly- zoniometer, and operating

ned.
on the nul? vriaciple. 11 nal 2 renorted accuracy of £1C.

(b) Tactieal Direction-Finders. The
tactical field dirsction-finder was roovortea to be of peor
sceuracy and gquite unsatisfactory. Some effort had been made
to develon = oroeision front-line dircction-finder for use by
the a2rtillery, but the research had no} besn successful.

., (¢) Portable Directlon-Finders. At the
Oth 1Military Tachnical Laboratory, a srall, nortable direc-
tion-finder had besn develored for usc in determining the
final loeation of 1lliclt transwmitters.

(d) Ranze Tatimntion Davice. The same
lzboratory hsd dcveloped a set utilizing a cathode-ray tube
with which cstimates could be made a3 to the distance to an
8
o}

unknown station sending CY siznals. This was sccornlishad by
observing the lo=dinz cdge of cach slgnal and ohserving the
relative tire o ~rriv.l of ground and sky wave components.

(2) Havys

% The only naval equivment reported was at
the 24 Naval Technical Tnstitute at Tokyo ~nd at the Konazawa
Teld Laboratory. Thls work wazs: (appendix 2-C-2)

> Nirection-Findors. dn
air transvortabl: dirceticn-iinier for front-line use for in-
tercent ~nd navigetion purvoses wos 1n production. It used
an Adeock tvme antenna and cover~d uas frequency ranze 2.5
to 10 me.

(b) Radio 3
cons r-nging from 30 w to 50 kw
2ll onueratine on an =N princiv

aacons. & line of radio bea-
, and from 300 ke to 6 mc,
ls, werc in usc.

\

(¢) Instantaneous Direction-finder. .n
instant~neous tync dirzction—finder was renorted to bz undsr,
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development but was not investisetcd. . :

_ (¢) Alrborne Direction-Finders. The air-
borné dircdétion-findinT cqul nt apbesered to e adaptations
of standard Amcrican end Corman cqguinment.

(3) Civilien York.

The main civilian agency found to be
. working on thin crohlem wag the Tlactro-Technical Laboratory
unier the Board of nommunlcations. The princinal projects
of thils eroun were:! (Appendix 27)

directional Dgdio Beacon. An

(a) Cu
omni-dircetional radio bewuGn vhign Seve direct indication
in the olane as to the bearias to the beacon Wag under de-
velopment.

: (b) Iuproved Alrborne Direction-Finders.
workx had been done on an cirbornc dircction-finder for use in thc
frequency rente 0 to 2 meters (the work wWas unsuccessful at
wave lengths lese than 7 weters). .

(¢) Site Trrors. A study of rzdlo di~-
rection-Tindinz slte crrors and the cstablishment of siting
criteria hod becn undertalken.

d. Tleectriczl Hc:eur#mcnts‘snﬂ Standards.

Wy exhenslve survey wos a2de of this ficld but
certain of the Ffipdin-~e arc considered worthy of mzntion as
ipdicative of the ~ifort on thcse problems,

Ay & rhe 2a ¥aval Technizal Institute
had mointained o 2r ] ~ov gtandard, scecurate to 5
4

3 o

x 10™2, and ealibriic pet -5innals from the -.stronomiccl
obscrvatory. uch of this egulpment w28 destroycd in the alir
raids, ‘fork on vorious sub-standards was 2lso0 carrird on by

this groud.

(2) Givililcoo i Tt is belicved that the
most scctive civilian «roud con 4 with sterdords and meo-
surements wag tae Tleetro~iccnnicni 1 -boratory under the
board of sommunicotions.  UR until rcecntly thc lzboratory
hed meoint-incd the priuery frequency atapdard for the Eoard,
but recently thie work hod becn sct uw unier & scparate
Troud. The lzborttory h-oAd done extensive work on the desizn
of mensurine and test equipment for usc ot reodio froguercles.
In ~daition to =~ complete 1ine of standard signal gencralors,
it h=d slso devcloped & number of special signal generotons

J .
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for specific PUrpoOSEs. Various means for the measurement of
current, voltage, and impedance had also becn developed.

This organizatjon we.s not in a position +o mapufacture eqqip-
ment but made its findings available to all who were inter=
ested in 'the subject. (Appendix 197

The Japanese Broadcasting Company‘s aroup on microvwave
research had developed means for the mossurement of current,’
power, jmpedance and fpequency down to wave lenzthe of 10 cm.

(Appendix 28)

5. ROCKTTS AND_JTT PROCULSICK.

a, polid Fuel Bnctnng.
The Ja2uacs Ly tegan theoretical studies of
solid frel rochetn about .. This rejort doea "not cover
the history of toslr rochet vresral, put is limited to the
more recent developmenis., 3pinner rockets wWere developed
from 1042 onwerd, ofter besic researci in the late '20's,
This drogra.ud succecsively developed cround firing spinner
rocket classes of € cm, 20 ci, 30 cm, 4C cm, and 60 ¢m, all
followine tac sziné genersl degign. The 6C cm, which is the
largest J&28nese rocket, was undsr gevelocment at the end of 3
the wa.r, finel tests were to have been oerformed By tne
end of Seotewber 1945. A §-cm rapid firing airc-aft rocket
1~ the only one of thls tyse known to Ve under daevelopment.
4 1C-carantizireraft rocket with meximum altitude ranze of
' 3000 meters was one- of the most recent developments. A 90
mm rociiet of the "phazooka!" type was undertaken by the Japan-
scse safter they had examined Lmerican and CGermen hozooka-Lype
weaopons,., Range variation techniques were worked out. one
such wag 2 modificztion of the 2C cm spinner vhica provided
ports openin~ ot right angles to the rocket nxis. Opening of
these ports, by turnins e tareaded collar, allowed = portion
of the goses 1o €lesDde 1sterally, ond a rooze veriotion from
90C meters to 250C netors woe poasible with the some guantity
of oropellant oni the arme projcetor getting. 1t ig not
wnown “ethor this development n2d rzanhed nroduction snd Uuse
es. One was simply to svevide o larger rocket motor for
ovid
1

L

o standard arad The other w-s Lo 2T a flt plate a8
o "wing" to uekc the rochet
ful becsusc of rolling mid
tion resvlted in fallure.

NG
j 2
2
) M

(3 g

It gnoulé be noicd that the :nforw-tion in ths preceding

saragraph is bosed on investigation of Japricse Army rockets.
Vavy solid fuel rockets wicre Aeveloped and oroduced ot the
Mire Goval &

srsenal, which 1u wos not possible to visit dur-
ine this Burvey., Teghers 2T the survey had some acquzint=
with Jnpsncac Navy rockets of 20 cm (three types) and 45 ¢
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sizes which were captured in the Philippines. These Werc,
well designed spinner types.

Although succcssful splpner rockets were developed in
Japan ot the beginning of 1943, ths carlicst known use of
stondord type rockeis in the Ticld was the 20 cm and 45 cm
spinner rockets of Hovy desi~n encountered in the Philippines.
The log was 2robably the result of production and transporta-
tion difficultics, .

Fund~ment~l rescorch on Japranac 2army rocliets wos done
by the Tth ¥ilitery lL<boratory, The lst Military Loboratory

did the finzl testi ~nd proinction design. Zroductlon wa.8
by the Osale Arny .5 s, ®ERE ¢olid proncllnt wos devcloped
and produced by the = Arwr swaennl, Tokyo. It 1is maintained

by the Joponesc thot -vas
on their rocket orogroum,

v poenived no 2id from other countries

b. Liguid Fucl Rockets ~nd Jet Progulsion,

Rescarch on liquid fuels was storted in Japan
withh the multinlc purposc of supplomenting solid fuels, in-
croasins the rongc of rockets ond developing jet-propelled
olancs. The Navy did most of the werk, walch wos spurred by
the ailsclosure to the Japrnese by the Germens of their hydro-
Zon peroxide-alcohol fuscl 2nd the tcehnicue of manufoecture.
Eeeause of the difficulty of manuf~cturing lardc gusntitlies
of the highly conccntrated hydrogzen peroxidc required, the
Joponesa investlisatrd 2 number of substitute systcms. Moet
important of these is the nitric scid-2lcchol systcm, which
15 clsiimcd 23 entircly = Japancsc drvelopment.

Principnl oim of the Japancsc ¥ovy liquid fuel rescarch
was to develop tar "Shusuvi" plane, o jet-propelled fighter
cooicd ~fter the Germen Mc-2562. It has not been determined
to whot extent the, Cermnns ~idrd in this deveclopment, but
they arc rumorcd to have sent - dismantled Geruon Jet-pro-
pellcd pl-ne to Japan by submarinc. The Jopancsc (Naval Tech-
nicrl Institute) elziam that only = Tew models of the Shusul
plane werc built ~nd raoport thet ons af these crasned durlng
tests,.

The army =ad Movy hod soth olarned to usc liquid fuels
for long-ranze rocicta. The »ovy hod dcsigned & 20 cm rocket
uoing the mcn peroxide-cleconol fucl which wos expected
to hove . ranzc between 10,000 cnidl 20,000 meters. The army
(Tth Military L~bor-tory) bcmen liquid fucl studics in sugust,
1944, The N=vy providced information on ths technique of h~nd-~

Lty ol fu-ls but cpparcntly little clse, Army resulis v
confincd to the mcasurcment of chaomber pressures and torus b
oressurcs. (aAppendiecs 1-C, 1-D, 1-F, 2B-a, 2B-b, 2C-C)
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6., GUIDED MISSILES.

a, £Lelf-controlled.

(i) Eeat-Homing Bomb."
. ] =t

This is the most iwportant guided missile
on which the Javancse are known to have worked. It was de-
veloped by the "ilitarv Crdnance adainistration Board. Nine
tyoses of womb were worked on, but of these thae only one ex-
tensively tested was the Mark 7. Tifty or sixty of the Mark
7's were drooped Trom 300C meters at a ralt moored in a lake
and with burning wood and ccal 2s.a heat source. Four or
five bombsg resnhonied to the crontrols, and the rest were fall-
ures. It was declded that tic. control surfeces were too
small in the first eishut models, and in the Mark 9 they were
to have bheen increased two and ons-half times, This model
vas exdected to be ready for test by the end of Sestember
1945, It was a bomb 50 cu in diameter amd 5-1/2 meters long.
Total weirht was 800 kg of which 20C {" or 30C ke was high
exnlosive charre. Control was proviled by a nickel strip
bolometer in the noce, which through an amplifier and relays,
overated a hydraulic oil system. This in turn controlled
small flaps on two qeus of four "WIDCS" fore and aft, which
acted to keev the beowdb's nose headed toward the healt source.

Gyro-stabilization was provided. It was planred for use only
against ships and for nirht attscks because the heat con-
trast between ghip and hack=round would be greater.

(2) Feat-Foming Soat.

.

It 1rs alanned to use the detector de-
veloped for the nsat-homine bomb to gulde a heat-homing boat
for attacks on shinping. Howcver, in tests it was Iound that
there was not sufficisnt heat contrast of a ship against the
horizon, so the exseriments were dropped.

(3) Pilotle ess Plane,

——
]

It ic revortzd that a rocket-launched pilot-
less plane loaded with explosives ond ~=uided to its tarcet by
radar or otncr homing mcans was proposcd by the. Aray, It is
uﬂdcr“tood that no work had yet been started

1

3 &

b. Femote-Controlled.

The Tth Military Laboratory conducted some lin-
vestigation in collaborsation with Tokyo Shibaurs Co. on the
posgible use of a television eye to direct an explosive-laden
bozt or tank arainst 2 distant target by radlo control. i
Nothing successful was developed.
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¢, Suicldc Flanes.

Information on this sub ject was picked up in-
cidentally to other investimations, =8 it wes not 1ooked into
specifically. “Work on motors for bako-bombs. (called "pokkoki "
by Japonese) is reported to have been 2t the 2nd Military Alr
ILaborstory, =nd the 3rd iilitaer Alr Laborato™y ig al.io re-
ported to have worked on the baka. It 1s rsp.rted’thaE a new
suilcide plane povered by the hydrogen peroxide rocket yuel
wes in an experimental stogmé. (This was probanly a Navy plane)
(Appendiccs 1-F, 1-I, 3, B8-b.) ’

7. INFRaFED (I%).

s, Neor Infi

Boslc instrument~tion for neonr IR wos done by
Tokyo Shibaur= Tlectrie Co. Thev developed infrored viewlng
equlpment, photocells, cmplificre, filters and light sources.
Pegenrch cu militory uses Woe conducted for the Vavy by the
ond Nevel Techniesl Institute, and for the Army by the Tth
'ilitery Leboratory. A variety of equipment wa.s oroduced
but about 211 thet saw actual use was som= feignaling €quip-
ment on Yavy ships. -

The only »hotoccll usec by the Japanese for, near infra-
red wos the conventionzl esecsium ecll. Theore was sode €X—
perimentation on le~d sulfide end other aulfide cells, but
nothing successful was devcloped. There W28 IO work during
the war on thallofide cells. The image tube zalled nocto-
vision tubc by the Japenesc) wos of the RGA tyae, using an
opticcl lens system, & gemi-transonrent snoto-emissive re-
ceiving surfoez, oo clectrostatic foeusing coil and 2 phos-
phor imasing surface. Seversl tynes of optical system wcre
tricd. The Schaidt syestcm wod f-vorcd, tut it wos difficult
to produce toe corrceotor pilates. The imege tube vas the only
IR im~ging drincigle uscd by the Jopsncsa. 4% least tvo
typzs of fillters wors used, o ol stic qembrane ond a glass
type, - Tar pgloas £i1tey wne Gevcioncd by Tolryo 3hibourza,
who ore rocported te nnwve copird ~n amcrichn Filter (probably
pre-war) iritially. T2C 1ieht soures vos usuclly 2 tungsten
Loamg.

Infrorcd sisnslling wos a,cco.nlished by mcehanically or
clcetrically oouratine 2 shutter-over o light source, end
rcccotion wog cither by imnae tube (visual) or DY photocell
ond ~mplificr. AD cffective rance of 15 is claianed for
the oy ook 2 apprratus (coiled light source and photocell
rceeiver) of wnich about 10C sets had been menufacturcd 2nd
installcd on liwpc ships. A § km range was claimed for =
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monually keycd systenm with image tube recclver which h2d
been used on some smell ships. An infrared IFF system Was
undcr development by the Vavy but was not yet successful.

A photophone for volce tysnsimission by infrared oOr vig-
ible lisnt was developed by the Army. AD effective range of
4 or 5 &n is claimed. A similar device, but using visible
or ultraviolet light, was Geveloped by the Kavy and rangc
wos g2id to be cbout 15 kw under g00d conditlons.

b, Far Infrared.

Regenreh on hont doctectlon Wes done by Army,
Navy and i1ndustrial lavor torics, principally Tokyo Shilbaura
Co, The Heztr ~nd Light D rcub of the 2nd Naval Technical
Institutc hanllcd Fowy ronod .. Fund=msntal work for the
Lymy was done by e THh- Military Labor>tory, and applica-
tionsg by the ¥ilit-ry CrdAnrnce Administrative Board ond the
opd Milit-ry Loberatory.

The ¥rvy dlanncd to use neot drtectors in plenes to lo-
cats cncay dlancg 2nd snips by engine heat. The detector
conaiated of & henk of 35 constantin-tellurium thermocouoles
connccted in scries, ~nd 2 plone to dlanc detcetinn range of
7 to 1C ka is cloimed under mood conditions. This cquipmcnt
wos cxperimental only. The srmy used o nickel gtri» bolo-
metsr for the neat-houing bouwb (sce Guided ilissiles) ond the
some Gctcetor.  Range on ooman Wl 2bout 100 mcters, An un-
successful sttempt wes made to develop = nezt-homlng boat.
(Appecndicns: 1-TF, o20-d, 20-f, 4-2, 4-b.)

8, UNDTRWATER SOUND.

c. Qoncral.

“iost of tho devclopment work on undcrwatcr
socund in Japon wos by the scoustics Department of the 2nd
Fowval T-eanienl Institutco. coms vork wns dene for the ATy
iy the Tth Hilitery La:hor~tory, hut wasie information was
gupplicd by the Fovy. Th this 7icld more tuca in any other
ipvestigeted éueling the Suryev the Jormnns nifZed the Japen-
cgc, Plans and compl-ted e pt wore sont to Japan along

£ . g

with Gorman tochnlclans s tl-.8 mznufocturcrs
of Gecrmen undc rvwitor sound nt. .mount of tac
equipment and +=zchniqurs in this Tic 1A o tterned di-~

rcctly oftor the Cormnt

b. Underwater Listenin~ Devices.

e latcat development 1s thc M=l 2 13 vbmuln
devies consisting of arrays of Rochelle sz2lt microphous? 23§
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cinlists in mcchenical design, Jlent conatruction, or pro=
duetion, rather than in rcoearch ond developuent. Severol

of them are still in this country and three, in addition to
Foders, have bcel interviewcd by members of the Burvey Zroud.
They were unaniious in their seorn a~nd dislike of the Japan-
ege and frlt that their missions had -eccomplished very little.

The Ceraang 3180 gave SOTE help on mcthods of oroducing
HoCp which the Japriaese expected to use as fuel in rockets
and jet-propellcd ~ireraft. In z2ddition, o gample of a
cheirlesl werfarc decortaminating azent was brought to Japan
by 2 Jad: returning frou Gormany by submarinc, and a
Noval Attzchns returaing from sermeay also brousht the informa-
tion that the Gerians Were workine on N¥itroaen Fustards. It
js not clecar, lhiowever, th~t tosse 2ctions had been suthorized
by the Gerarens '

113 «

In 104%, Col. Szt=zke, in chzrge of ground redar rcsearci
2t the Techrical Lahoratory, naid a vielt to. Geruany. '
He reports that the Cermuns ware frec in showilng hin equlp-

_ment which they hed in field use put rcfused to glve him any
* . inforaation z2bout nov dcvelonments undcr way, 2nd denied

him sdmizsion to =av.of the laboratories where regearch and
devclooucnt were 1in JroZries.

% I
There is socer cvidence that the Jzpancse uay Nave gotten
somewhat morz nelp Trox the Geruans then they like ©to adalt

182,

but it is not = szt ludortance.

They got =oi nclo from Allicd cquipment 2nd documcnts
cehtured or gzlvaged frox wrecked 2irplancss Tor cxamplc,
they learncd 2bout the Loran ayetein of navigatlion and were
paking use of this inform~tion to develod & partial and VCry
1imitcd svetew of “thelr ovn. mheir fire control equiprcnt
clearly follows the old 3pitish GL units ceptured a2t Singa-
pore, 2nd similority sugrests that both their "frequency
modulated" and thelr "oulged" redio 2ltiucters were probably
based on U,.S. models, A 5-cm HoX radeor sct under develod=
rent was obviously following the U.3. Swcm Hoil, 2nd Bazookas
were in process of deve loprent bosed on U.S. and. Cerman de-
signg. : '

On the other hond, in spite.of the foet tust many B=-29
boobers were shot down over JaDan and 2 ~root deal of equip-
zent was undoubtedly salvieed from the wre ckare, the Japanese
regoonsible for the desian of radz2r nevern oporeciated the
operating ch~r~cterisitcs of tnis equipzent or the rcol sower
and value of the set., This is the gct whien was uscd so suc—
cessfully for navimatlinm over the islznds and for boubiag
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through ovcrcast, an American "AN/ARC-1" redio in vood con—
dltlon wag ecen by menbers of the Burvey ~r0U3 st the Second
Faval LFCﬂleW1 Tohoratory at o -ZWWW._ The officer in
chmrﬂe comuentad on its fine wor nshio and pcrzorm:ncc but
stated that 1t could not be rfavoducrd in Jopan because of
1ack of facilitics and inebility to sooe of the compon-
ents.

V - EVALUATION OF JAPANESE RESEARCH
AN NELOF

In spite of & a° Fionnl palliecy for fostcrlqw researeh,
end of exbcislve or¢“plzaJicm for encourasing and supporting
lt fipancially, wmost of yhich was well catablished beforo
the war, the J2207o8s wade rclatively 1ittle orogresa during
the war in any Tield rcquriu~ geientific ckills of a high
order.

A

A. PEzilure of .roy -nd Navy_to Use giyilisn Seicnbiste
offcctively.

Probzbly the wost i=portant fnctor contr’butir; toc tuils
rother striking 1z ¢k of pro~ress was the Failure of the Arny
Lnd ¥avy to ke any 1valﬂn Lt use of thr COﬂEldCP“OlC body
of secilentistse availaal: in the upiversities. It is the uni-

versal testi.ony of the Scifntlﬂu, corroborated by ~THY and
Nevy officcrs, that oaly in 2 yary -TeW Cﬁggh werc the scient-
1sts token into Tull conilocnee on importont Jrobleus with
or  opportunity o work cetively. 'H?Wr probleizs We¥re: 8-
signed to unive ¢t3 by the Aray or vovy, they
wors usually n“"r"wL —icx cd, dctzil parts of larger prob-
lems sbout whica toe sC rptists werc glven no informztion.
This condition does a0t poriit of effc ctive work by the
secicntists.

48 haa keen 001-urc sut n~bove, 2 VEIY cor31q€r‘bl€ 2mount
of money was 2Va ilonle Tor support oI TFSQTCQ vnd wany A2ro-
jects vere riven 5U1)QIT. Tlr et in-aid u_de to the

the ﬁr”@'fpd Navy ,

university 801_“01 vbg ot the 'request 0L

usually covcred the 03 rrowly-defincd tyoe o? oroject rcferred;
to ohove, The rege2rch Was pyauslly ”103€lr controlled By
the srrvieccy =8 LO SCODPE and ETLhOdE, .nd bhe rosenrcies

were cencrally a0l suitable by thelr very aoturs for universs
ity » ﬂnff S0rS.

The 2lost universal complnint of the scicntﬁﬂth 18 that
they were not only not t=ken into confideiics, but werc ro-
carded with distrust and susniclon and =lnost 2.8 ETIEMLGS
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The unwillinrnens of the Army and Navy to confide in the
university scilentists is 1ttributed to many pescible causes,
those most frequently suzsected being: (1) Professional
jealousy on the pari of “he carcer Tcchnical Cificers of the
Seprvices who were usuglly not fipet-cless men; (2) The
liberal political views of many of the university professors
whieh had sntasonized the Army and Wavy; and (3) Suspliclon
as to the loyalty of the sclentlets, many of the best whou
have studied In America or Thneland.

B. Fallure to Orpanizc for Uass Rescarch Attack.

Even if the Services hed becn willing to confide in the
university scientists, tncre wis, as hee already been pointed
out, no sffective organization 1iu the existing set-up for
brincing the full welght of scientific effort to bear on the
most eritical problems. Not only wes there no avellable co-
ordinating agency, out no plan had been worked out under
vhieh a university, =25 such, would talke the responsibility
for orsenizing and corrylns throush a research aroject as WwWas
done so effectively in the United States, both under direct
contracts with the Services and under 0s¥s conbtracts. This
means that, unless this siltuation nad been corrected, the
ebilitics of the seclentists would, in any cazse, have been
used plecemeal 28 individuals or siall groups on small prob-
lems, rather than in wholesale mass attack on major problems.

Somewhat the same sltuation seeis to have existed to a
lesser degree when the Army or Lavy arranged 7or research
or development (as dintinculshed from production engineering)
by an industrial oreonization, -The workere encaged in the
Service research werc isolsted from their fellow workers and
not allowed th~ Wenniiiy of cxenanrs of 1dese. <Iven in pro-
duction desien whern the 3ane manufacturer wsg working on Two
similar dcasizns for the two Services, the two developments
wers Zept sutirely secret Trom =ach other, ani the two sets
of workers in the same orgzanization were not allowed to &X-
change ideas.

The munufacturcrs also rejort that they were usually
glven 1little or no onportuiity to sec that equipuent designed
and built by thew was oroderly installed and adjusted, and
werc seldon siven any information a8 to its perforaance.

Thiz way al)l have grown out of reluctance of ths IRy
and Yavy to take outsiders into confidencs, tut 1o svidence
has been found that the universitles or industrial orraniza-
tions made any real effort to change the situation.
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¢. Weaknese of Lrmy cnd Navy Rescarch Orzanizations.

Internally, the Army and Navy do not seen to have been
well orranized Tor rosearch. oth Services, as has been pre-
viously mentioned, have scharate career brenciss of Technical
Officers of all rradcs, BSuch an orsg 1ization, if closely
coordinatrd with the oderatling brenches of the Services, could

‘be very effective. There i1a pome cvidence, nhovever, that the
cooneration had not ecm closs and, moreover, that the various
laboratorics under the same Service aid not keep each other
informed as to prozross 1n new decvelopments and techniguess.
There is even evidence that the Scrvice laboratories working
on the deveclopment of componchats to be uged Yin egulpucnt be-
ing develooed by other Scrvicas laboratoriss, Were not always
informed of the tacticel requirements of the systeus 1in
whiecn the comdonents were to be used.

The universities also report tnat the technical branches
of the Aray and Xavy had not been 2ble to attract tac best
graduates from the universities, esncelally zmons those -who
nzd token groduste work. This meznsz that the Bervice labora-
tories started out with sccond-rate men. ~“he situation was
cgoravatrd by the fact that after a few yrars' experience
the men were divertnd to ~Aministrative work, leaving the ac-
tual direction of the tecnnical work of tlhe laboratories-to
inexpericnccd uwen, nostly vitaout benefit of sraduate work.

D. Leck of Cooperction Betucen Army and Novy.

Apothcy vory important fictor in explaining the small
progrcss mode durln: the war Was the olmost completc laek of
coopcration beoivean the aray anG ¥avy until the closing months
of the wor, and thon only on & vVery amall scale on special -
pronlems,  Testimony in unanimous Trom scientists, manufac-
turzrs, and Araey zad Novy officers that mener2lly there wWas

no cooperction, Thnre 15 sodlarcntly also no question but |
thot bitter snuity betweon the two “erviecs wos widesprecod.
As onc emipent Japnicec seicnibist cxoressed 1it, "o, General
opd an Admiral would rathcr lose ths war than shake hands".

) This lack of cordizlity nndouhtedly wz3 lorgely rcsoonsible
for the alamost complete lack of cooucration., Tt is generally
agrced hy scicntists ~nd menufacturers whe nve had contoet
with both th: Army -nd Navy technicnl staffs that the Navy
personncl is clearly supcrior, and thet the fovy was gencrally
well ~head of the aArmy on teehnical devclopments; orofessiona

jenlousy mzy, therefore, well nnve 2layed a part.

4n cxamdlc of the lack of cooperation bectween the .1

and Tavy is found in the handling of tcchnical materizl =nd
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informetion salvezed from wrecked cnemy 2irplancs. It is
reported that the Scrviece vhieh arrived first on the sccne
took everythins useful it could find, but 4id not advise the
other Service g to vhot it nad found. The prohiblition a-
gainst two groups of workcrs in the some industrizl orgoni-
zotlon developing similar cquipment for the two Services eX-
changing idcas hos already been referred to, The extrecane eX-
amdle of l-ck of cooperation between the Services, howevery
is in the "IFTY eguipment for identifying friendly cirplanes,
where the two Services used different identificotion fro-
gueacies with the result that an Army plane could not be dls-
tinzuishcd Trom an enemy plane by the Favy, and vice verca,
Both Army 2nd Navy technic2l nfficsrs, when queried on this
point, agreed with ~ laucn tazt 1t was so. ]

T. GQuality of Technical Devclopmcnts,

In @enerzl, new techulcal developments were found to he
far behind corrcsponding Allicd or German developments, ~nd
in many instonces had mede little cdvance sinee the war a-
gainet the United Stotes started. A contributing factor to
this lack of progrcss may have been the dependence, in normal
times, already referred to and froely 2dwitted by the Japon-
ese, on the Taited Stotes ond Zuropc for new ildezs,

Thcre were 2 fow exceptions to this general rule of al-
most comdletec isek of drocress, notobly in the fields of
Chemical Werfore, fctzorolosy, Icnosphcric Meosurcments, and
Ro t Dcvelosment, in all of which zeoimec systematic work had
been donc. In no chse, hovevar, were any riileally new or
import nt developmernts found which were in advince of tech-
nigques known to thec Allics.

VI - CONCLUSIONS

he gensral conelusion to be dr~wn from the Survey is
that Japonese progress was bodly hondiezpped by lack of
proper organization for research ~ad dovelopment and by 21-
most cowplete lnck of cooperation betwr~a the Aray aend Navy.
There 1s good evidcnce that there is = foirly lorse number of
able scilentists in J=2pan who, with prop-r orzanizaticn, could
have mode substantizl contributions to the woar cffort.

The Jadaznese nre morc or less familizr witn the morc
effcetive crgonization for war research in the United States,
ond it is clear that they arc fully awarc of the handicn ime
poscd on them by failure to orgenize thelr research prosrals
proverly and by lnck of cooperation between the Scrvlerts.
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They may, therzfore, L€ counted on tO correct these €r=
rors 1if another cmereney ~prises =nd, consequently, to be
much more rormid-ble . in the developuent of new equipment and
technlgucss’

- we e ==

Yotcs of the inte pvicwe ~nd more det=aliled gtatements
about some of the organiz LLond - nd decvelopments will be
found in the Apvendiccs containcd in Volume 11 snd Volume
1II of this report. Lishts of theec ~ppendices are attached,
followed by 20 index listing the ormanizations and principal
individu~ls snterviewed, in ilphﬁbetical order.

volunmc IV conbzins o mMOre detailed report on Chemical
Wayrfore with its ngsoelzted appendices.

1 November 1945.
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aENTRAL HEADOWUARTEZRS
UNTTED STLTES &¥Y ?ORCIS, TFACIFIC
office of Depuly cnief of Staff

AP0 500
24 sugust 1945

[€)!
(o
[¥Y]
—~
d
Q
L8]
W

cisntific Mission to Javan

1T ORAYDUM FCR: Dr. ¥arl T. Corpton ) Pacific éranch, OSRD,
Dr. E. L. Yoreland guny, FE.LC, IO 500.

1. The proposal racde in your rerorandumr of 15 auzust to
send a srall geientific misaion into Janan at the earliest
oracticable date for the purpose of makinT a quick survey of
the Japancse oreantzation for gcientific reasarch and devel-
opment is anvroved.

5. Tt is desired that you rroceed with necessary mea-
surss to assemhle this groub and that you prasent the speci-
fic reguests for travel ordars and to cover reguirerents in
connection with execvtion of the migsion.

For the Soxrander 17 Chief:

/s/ R. J. harsaall,
T

R. J. k.RSHALL,
Malor seneral, U. S. a0,
Deputy Chief of staff.

(oczY
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