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of Bsport to Capteln J. N. Wenger, USH

4% the begioning of World War I, the persconsl assigned to Naval Qommunle
cations Intelligence ‘were faced with the tremendeus problam of scquiring from
gorateh the highly complicated analytlcal equipmente required to cope with the
then sxisting sopalsticated systems of enemy snciphermente. Exoept for certaln
IEM equipments, culy one major device wee in procass of deelgn at the time of
Fenrl Harbor. This was a project originated through the Buresu of Shipe wnder
an BDAC Contract with N.I.T. Early in Jecuary 1943, & survey of the then Emawn
urgent requirements of CHO was made, The Bursan of Ships lmmedistaly started
metion to mequlire squipments by placing eontrecte with Bastman-Kodalk OQompany,
IR, Gray Mesufacturing Compeny, and the National Cash Reglster Compsmy in the
ontablished methode of the Bursau.

It soon became mpparsnt thet the peculiar needs of NCI were such that dus
to centinually echenglog requirements and to the necessity of inatituting sxtra=
ordinary security memsuras, epecial treatment had to be devissd if sgulipmente

‘ware to be obiained in time to Vo useful in the motive prosssution of the War,
and if security were to be maintained.

The follewing examples are glven to 1lluntrate the 2ifficultien of acplying
standerd procadures of procurement for the speclallred equipsent required by
Communicntlons Intelligence:

l. depspees Speegh Friveoy

It was known before Pearl Earbor that the Japansse used & phrtlcular
type of speech privacy system for oversems circults. Thie spesach privacy
nysten was comparatively slmple and offered mo d1fflealty dn theorstical
broaking. The matter of equipment development to axplolt the theoratleal

method of breaking was handled through the Nationsl Defenss Hesearch
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takiag ever. Oonditicns under which thim work 1s nesamplished meat be ms

stiractive 2 tha sontracter me eng other warilss sodeavcr in opdsr te

g0t the complate ulilization end cooperation of the msntractar srd his

Farilition.

2. The mlyture oF Kaval persconsl with eivilian personial eontirmed io

b n mane of sontertlon with ths managenasnh of the gonbrecior. The sons

brector onlected Lo heving persennel i his Slant over vhas ne 444 mot heve

eompiete zontrol, It shousld bo borme iu siod thet thm civiliang saplaoyed

wuder bols eonbract by the comtrastor, who ware sibject tn Arsft under

talmolive mervics, were dsfarred tslely mb Lhe request of the Havy aag

wolely Tor tbe purposes of working umder this averall prajest. This

spplisd aven to the hand of She depsriuen) processing this contrant. TR1s

Bitastion bacame eriiical when certaln elvilimne refumsé to work svertise

*ven when sich overtims was cesmwd mbsolusely semsztial %o the suscessfol

prosacution of the war. Howswey, nodhlng acinally was done sxeept to

bapdle ench cmee Indlvidually aml %n contimaeliy pasify the olvilians

ag mueh ag postible. Gams mathed sasnld ba daviged, hswavar, ks overcome

" wepetlblon of Whly gomdition, Gertain alternate sugzzestione will

ATpesT later im kkls rapart,

¥een the need for trelming naval rersosnsl at the vlans af the comtrector
weE recignlzed, OHD requested Emereiary of Navy fo setablieh the acilvitF known
re the Uribed Btetes Navel Sompullng Meghine Laboratory at Daytoan, Oade. Oun
becember 9, 1942, an officer attachsd tn the Sureas of Ships war ordersd to
Deyten, Chle, for additional duty ns OTfioer LD chargs of tolr new asbivity,
Inie vae Lhe smze offigar wio had bean admiristering for the Buress of Skips bke
Havy coatract with the ¥atlopsl casp Feglater CoRpany.

it thie yolnt all the facte leading up to the ceteblishment of HEL should

be roviewed mnd re-emphasived, Tnim, of gsurse, covers ths basle funstions 4t
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was intendsd to have thle astivity perform. Up untll this time, the sdministra-
tisn of the research and development sontrect between the Nevy Departmsnt and the
Estlooal Case Regleter Company bhed procesfed along established linss under the
dirsction of a representative of the Chief of the Burean of Snips who also

actsd o the representative of the I, N.M, This gontract sdmipiptration continmed
as bafore. Howsver, ths Natlooal Cash Esglater Gompany requestad the reprossnta-
tive of the Chief of the BuShips to provide an armed guard 24 hours par day as

& seourity ceamure. The  compeny alsc requested the Darsan representa=
tive to take over in large meawurs the srowing procarement probles. Because

of thess requaste of the HWational Cash Regleter Company, ia addition to the
probleae of handling the parvomnel sent to Dayton for tralnlng porposss, the
Ehip's Crev at the USEGML grev to & polnt »hers st the peak of oparatlions there
watre ahteched!

Offlcers = COffleer Lu Charge
Expcutive Officer
1 Medlosl Offigar
2 Eavy Eursas
4 Offloers aselgned o procurament
1 Officer - Cost Accountant
Enliated Personnel - 17 Marloss
4 Fha. Hates
4 Homp. Corps.
8 Teomen
Except for ths members of the Medlcal Departzent amd ths sxecutive offiser,
the above "3nip's Orew" would have besm absolutely ssssntial in the sdminletration
of the National Caush Esgleter Coxpany contract even though co paval personmel
had besn sent fram ONO for training or other duty. Howawar, im Jume 1943
thars were some 85 officers and 500 snlisted pareonasl statlonsd at the TINGML
for tralalog parpones. To reiterats, the fusdamental purpese In asking the
Secratary of Bavy to sstabliah the activity at Daytsn was to provide the proper
suthorlty for the complats aillitary adsinistration of maval nersonnsl sent on
tezporary edditlonsl duty osrderes foar tralnines duty. Tt had pothing to do vhabtever

with the adainistration of the Fatisnal Cash Esgleter Company contract. lmrﬂm:. )
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tocanse of the exisbtance of this aetivity in Dayton, thoee officera manigned to
Frocure=gnt and to expsdite parchases of aateriale, the officer azsipgned for
accounting duties and the Marino Guard were sttached to the NGHL,

Laring the summer of 1545 the Chief of Hawl Cepzunicatione, Admiral
J+ B. Redosn, oade ome of his pariodic im'pwt-in-nl of the activity at Dayion,
At that tile he requasted the 0fficer in Charge to stars planning & peacotisme
squivalent of the combination of tha Natiensl Cagh negieter Jonpany and the
USHCAL. Ao a recult of this regquast, tha present ERA, Inc., was organized
and located at St. Paul, Kinoesota. Engiaeering Kossarch Azgoclates, Ine.,
todk tihe pluse of the Setlonal Caen Zegilater Compeny and the USNCHL wem trang-

farred Jrox Dayton %o 35, Peal.

e - r £
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PART II (F REFORT TO J. N. WENGER, CAPT. USM

RESUUE OF THE DAYTON, OHIO
ACTIVITY DURINO WORLD WAR IX
Early in 1741, Op-20-0 begen work on Jer=an Naval Gipher, and a
cooparative effort was attempted with GO0 & C5. Complate cooperatlon was
not aphieved, and in April 1942, Col, Johm Tiltman of OC & G5 sent a dis-

patch to Commander Travis stating in part

"nless a rapld and satisfactory solution is found,

the high comsand will insist on their Naval Crypt-

analysts attempting to duplicats our work om 'E'W,
The reply {rom Commander Travis contained a statesent that the L-wheel
submarine traffic was, for the time being at least, unreadable. This
failure to receive anything sssuring from the Britlsh and the urgency of
the situation led to the establishment om 1 July 1942 of a development
eontrast (fils 7892) with the Eational Cash Register Company, Dayten,
Ohio for the investigation of a high speed cipher machine of the Enigm,
type.

During July 1952 and early August 1942, the NCR Co. Enginesrs indicated
that proposed elsctronle equipment (necessary to the solution of the L=
wheel traffic) would use vast quantities of critical materilal and that the
suscessful maintenance of such electronic equipment was highly doubtful.
ﬂ:ll'i-'!:ﬂ‘;, an slectro=mechanical approach was substituted and on 15 Sept.
" 1942 an outline of a design plan was submitted to Op-20-0 by the NCR Co,
This plan was approved on 23 September 19L2. The scope of Contract Mis
7892 was enlarged and aotual dovelopment work started, The dealgn of the -
Bosbe eventually required matorial and components from some 12,000 differ-
ont supplisrs. Certain compoments had to be designed and developed, and
production equipment obtained and put in operstion. Among these were the




L section diode, the 2Ck miniature gas tube, ard a comwutetor capable of
taking 104 inserte and designed to rotate at 1850 R.P.Y. while in contact
with L0l carbon brushes. Fersonnel I.n the Electrical Research Dopartzent
af tha NHCR Co. had to te lncreased fro= 1T in August 1942 to 000 in Umy
1743, a porlod of § monthe. Furthersore, segregated arcas had to be
arranged for In order Lo zaintain tha high degroe of gecurity required,
Facilities for messing and housing, ete. WAVE officer and enlisted par-
sennel was arranged for at the "Suger Canp® of the NCR Co. A folder is
attached phowing in part those facilities and a roport submitiod by the
. 0. Py to the Cormandant of the Sth NAVAL DISTRICT.

This BDombe propra=m was carried on under Contract Mia 7872, This
_contract was dated 1 July 1942 end terminated 1 Docesbor 19L3. The
sntire Bozke technique was developed there including coaponants which
bEoretofore did pot eaxist. Two experizental Bozbes waro put ints opera-
tion at Deyton just seven months after the ¥ilitary Charscteristics had
been gpproved, These wore followed by a production of 97 Dosbes wnder
this some contrast, all of whlch ware delivered and in operation dering
19k3. In addition to the regular Bozbes, twe double Bocbes wers deoigned,
built, and put into operation and 19 W% machines with their assoclated
whoals wora produced, A total of 3U,59,5085,32 wag expended under thia
contract. In as mach as 133 Bordbe units were comnatructed, this reprosented
a totel unlt cost (including development) of approximately 355,000, cach.
lowever, ineluded In this cost was $281,0760.00 worth of Havy ownod capital
equipment, all costs of =aintenance parts, dasign changes, ete, up until
Decezbar 1943.

---1_'_!'1.‘ ::‘JFF'ﬁI":“""'
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Contrect EIs 7892 was followed in Dececber 1543 by Contract NIs
L9702 whish ran from 1 Decesber 1943 to 1 July 19LS. The total expend-

itures under this contract were $2,L56,6T1.67.

For this azount, NCR Co.

designad, developed, fabricated, and pot into oporaticm the Iﬂliul".ln:
oquipmante.

Gopperhaads I
Vipors

Uiln

Prthons

Rattlar
Oypey-Topas
Taanna
Statistical Bosbe
Double Hoabe

Asp

gliding Oremade

Parallsl Orenads

Wave Fllters

Boa

Spaoial Boa's for
Dusrns

Satyr

Pluggable Reflectors

5 Seannars
& Punches
10
1
&
3
£
-]
1
1
1
2
60 (505 extra wheels)
8
1
1
30
60
1o
1
Les
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Standard Orenades
Drag Orerade

Coast Guard Orenads
Cilli Grenade
Inverted Bozbes
Bozbes modified for

O S T

double inpuat 25
Special ie
mdﬂwph 2

Squelchor Cireuit

In addition to the above, development work on Copperhesad IV & ¥, lona,
Recording Devices, Speclal Chassis #7 for Jozhes, Electronic Roto, Electric
Hazelin in process, General Purposs Comparator in process, Slide Orenads

for Jap Enigha in process; Gehelzscraiber in process, and Subtractor Ciphers—

studies in process, was accomplished,

The magnituda of the sbove squipments iz a matter of record and need

not be amplified here, other than to give one example. One Duenna contained

2,000 relays and 3,000 tubes. In the overall performance at Dayton, over

200,000 itess were shipped to Washinzton from Dayton. Some 55 carloads
walghing 17 tonz each woara sant.

The apeed ;nd efficioncy with which these projects were processed is
indicated in a letter of 30 Jamuary 1945 from DSC to OinC, USHCML stating

in part

"The skillful and expoditious handling of a special profect
for the Asst DNC, Op=20-G; during tha month of Decexber 1%Lk
ia an cutstanding exemple of magnificent accomplishment and
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a post lmportant contribution to the war affort®,
And the endorsement forwarded by the Chiel of the Bureau of Ships stating
in part
The Chief of the Bures of Ships notes with cosplate satlis-
faction the comtimued accomplishmenta of the parsommel and
the sanagement of the U, S, Naval Computing Mashine Labora-
tory in providing highly specialized equipment to the DNC
in record time",

A contimastion of the Ressarch and Development work at Dayton was
covered by z third Contract, fiie 9581 dated 1 July 15L5 and terainated
15 August 1946, Under this contract, s total of $359,02L.5k was expended,
For thls amount, the HOR Go. developed and produced

& Speclal Counter Printer Punches
1 Mall Salector
2 hkmber Projectors
12 Morse Printers, and continmed develepment on the Electric
Hagelin md Jeneral Purpose Comparator.

Simaltanecusly with the processing of the above, two contracts were
carried on for "Replacement Parts, Services in Repairing, Altering, Over-
mmmwmmdcmtmwmm
Resparch md Development contracts,

o R PR e
Total $505,902.89
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Another contract was entered into providing for "Services of Fro-
curing and Purchasing Material for Neval Personnel Projecta™. Contract
NXs 9582 from 1 June 195 to J1 Decezber 1946 = $90,597:10. Work done
w:mwrwmmmummtmumuumﬁ
Recorders, 10 Amplifiers, 10 ¥orse Frinters, md certain phaszes of a
Full Selector.

The HCR Co. also processed a fixed price contrsct calling for 50
Bozbea, The contract was cut back after 29 Bombes had been delivered,

Contract Nis 531322 = 29 Bozmbea delivered @ $35,000.  31,0Lkh,000.00
Cancellatien charges 5,779

Total $1,359,T.79

Contract Wis 25120, a fixed price contract calling for 3 Counter Printer
Units end 3 Relay Control Units, was also processed.
Contract Nis 25120 - 3 Counter Printer Units

at $38,750 each $116,250.00

3 Control Units
at 31,500 oach —11:,1100,00
$130,5650.00

A recapliulation of these varlous contracts is made on the last page
of this pepart,

The phenomensl recerd mads st Dayton, Ohls may be shallenged on the
grounds that during war-time it was possible to work 2l hours a day and
T days per week. While this 1s true, it mast also be borne in mind that
mmm.wnmmmmmmmam»hhwm
on shift to shift, Engineers must personally see their work thru to a
conclusion and obvicusly no engineer could work 2 hours & day mor seven
days & woek, The advantage of the full time operation was really effective
only in the production of parts and the assesbly of componenta, It is felt

: - ] "
] | ar
s ]
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that the important factoro which cosbined tc malte peoolble thio war tinme

racord were:
l.
2

T

lie

e

e

All poseible Tureau red tape was elimdnated.

Direst liaison and matual understanding between INC (Op=20-0)
and Daybons

Overall administration of all work vested In ons head,
Complate [laxcibility of the extire eagineering Porce.

The afficiency of the maintensnce and operating plan which

wad orlgineted at Deytone
Roadlly aveilsble facilities for production and sssembly.
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Qeunell and pcentrent with the Bell Iaboratories. Exeellent theoretisal

results ware obtalned from Bell Labsratorles. Howevsr, the sgquipment for
exploiting this spaech privecy syeten wvar delivered In 1945, long after
the uskge of the system had gemsed. Therefore, although from a long-renge
polot d.lf.'ﬂ'l“ excellent basle work wes carried out, fros & practical iﬂlﬁ
of 'l;lw. the results obtalned were eers.

2.

In the fall of 1941 1% wos dacided that as s result of lengihy dise-
cuseions betwean the Army and Nevy, optical scanning techniques provided
an affective menne for performing certaln basle analytlcel prococees.
Qontractusl relsations ware arranjed with the Foastman Eodnle Company ta
develop two machines of thils type - (a) the Tetrograph Detector, and
{b) the Index of Ooincidence maohine. The protracied correspondence in
order to sstablish the specifications of these propossd devices La:a
eattar of record.

Tha first sodsl of the Tetrogreph Detector did not perform. It
wke necesnery to return v %o the contracter for revielon and even on the
sagopd delivery 1t stlll 414 not perform, In order to pet any redults
from the sguipment, 1t weo necessary for technicml personnel aseigned te
the Favel Comsmuinlomtlonn Anmex to complately rebtalldithe devioa.

The Index of Colnoldence machines schleved some nmucoens. Howevar,
thelr history was one of constant 4iffioulties and continmal changes by
Apnex personnel 1o order to achieve any eignificant results.

3. Radlo Fingerprintiag

Early in thes wvar it was realiced that sethods short of analyels

mant Yo applied to get sny informetion unnﬁmln; sabaprine sotivitioe

in the Atlantic. The art of redioc fingerprinting hed been pureuned Yy
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Contract

o
45T0E
FabL

7580

9582

25120

51322

Data Date

Degar  ESrded

7-1-L2 12-1-43
Li=l=}i3 T=l=l
T=l=b5  3=15-Ub
10-1-,3 6-30-0%
T=1-L% 12=31=li5

Fulalfi 12=31-dif

3=1=lly

RECAPITULATICN CF FUNDS EIPENCED
AT LATTON, OHLO

Purpoge

Bosesrch & Development
Ewsearch & Development
Easearch & Developmant

Tetal
Raplasemont Farta
Eeplasemart Farts

Total
Procurdng & Pordhesing Hakard ol
Ter Haval Pereesrmel Projeste

Total

3 Gounter Printer Units @838,750.
3 Relay Control Units 8 $L,B800.

Total

Gancelled 29 Bombe Trites @ 335,000

L] =dily

sanoelletlen ahargas
Tatal

FPage B0 of 20 -

Havy Owoed
Squipment

hﬂ,ﬂﬁ -Eﬂ
Sy LlTT+50

Total
dmovett

14,599,685, 32
2,l6656TL. 6T
359502 51

§290, 25040
§ L,638.73

§1:035,38L.55
§ 155,1L0.43
50,762.28

9 Lyd30.T3

. WYt

§ 505,902.09

i E.EEI- 10
§  90,507.10

§ 115,250.00
11,,100.00

4 130,550.00
S, 00y 000, 00
5, TN T

§1,359,73L.79
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H"n:i. Commanications Amnex varssencel both at the Amcex exd at the Havel .
Rnmsnrch Loboratory. 1In arder to eupplement this metivity and Lelng te
bear the bont talent, a contrmet was arrenged with the Bell Leborstories
and extensive rescarches were carriod om at the Ball Laboratories snd at
Boladel, New Jersey. These investigations extendsd over a perlod of about
twe years and the results obtalned wers sxtremaly wesk. The principal
reason for the lack of resilts was undoudtedly the unfamiliarity of the

Bell Laborstoriss personnel with the practicel sepects of the problss.

Thera wees aleo a definite inter-relatiomship between the warloue types of
agulpaont oecded. This fact hed a great beariog on the declsion to concentrate
fur efforte in one astivity. In order to sucecasefully develop machinss i{n the
quiskest poessible time, 1t would have beon mecessary to 4ivalge to the englosers
af the varlous contrasters consldarable blghly classified information, Wide=
spread knowledge of the parposes of these mechines wam an extremely dangerous
progedure and in feet, 1t woe not desmed Temslble to permit thilw. 3By concen=
trating io one comtractor, m very few persone needesd the whole stery. Complate
control could be malotaimed. The project engineeres could be glven such informs-
tlon am wae nesessnry to develop thelr projects ao long as the top technuieal
Lovel adminfetering and guiding all the profects had eomplete knowladge of the
basio muirmntl. Ead wa contimied to spread the work through ssveral eon-
tractor orgenlzaticons, many more people wonld hawve to be let in on the “nsidn®
and our l_nhﬂlnr_ut gonpromiees would heve bosn very real. .

In ..thiint_l.u to procure saquipments of practical valas guieckly, there wan
a wnti-ﬁnlnﬁ.ﬁn-blu of seourity. Helationahipe with the Rosiman Eodak ﬂulr,pﬂ,r.
the Electromstie Division of IENM, Gray Manufecturing, and ethers 1llustrate N_

theas Aifficultiew.

The thllﬂl:l that squipment produeed by the Zastman Kodek Oompany wab. mot

Puge 3 of 28 N T
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maating the reguiressntn of performance was, of pourds, tranemitted to the
Eantmen Indnak Company. ‘The nelzary factar canaing tha lask of perfordnhan ae
indianted hy the Rastman Zodsk Company wasd the onfamiliarity of the Rantman
personnal with the eperational requirezents. It wae nxtrssely difflenlt to
furnlel these porsonnel with suffieclont operantionsl requirements to make thelp
squipnent affaactive and yot not overstep the bounds of sscarity.

The esaze sltuatlion ocoeurred with the Electromatiec Division of the IEN
Corporation. In this oasa thers ware othar complications. The high classifi-
cation of the equipment made it very difficult for that compeny to carcy out
the work sinee they had mo ares segregation in thslr plast. In order to get
the squipments completed, 1t was negessary to reduce the classificstion and
make rpoclal arrangoments so that the work carrled out would in no war reveal
the end des, Thess arrangsmente, aof coupss, reduced the affiolency of parfoymancs
of tha sontrastor.

The relaticnships with the Oray Masufacturisy Company showed strongly the
peceeeliy for having this type of equipment developed with sole responeibility
on & ologle eontragtor, The Oray Manufacturing Company doveloped the comparator
portion of the 70 mm. comparater sguipsent, The Fatlonal Cesh Baglster Qorpora-
tian Mhlﬂmﬂ_ the printer countar unit. Ths taps punchlng squipment wan
dﬂﬂlt.rpuﬂ. at M.I.T. *Thers wers tremamdous difficultias in lotegreting thewe
turss portloms inte & single system. WUpon delivaryr of t:ht firet gcomparator
ualt, 1t was necessary for sngivsars from (he OGray Hanufesturing Ceapany to worl
at the Haval Comsunications Annsx in revieing the squipment o that 1t would
work with the prioter counter ualt. Tha punch developesd st H.I.T'hed to be
completely sbandcped Becmuse the results 4id mot perform in the seanning unit
of the gusparstor. This oxperlencs can be purallelsd by others which prove
definitely that all cosponesnts of = single eyetnm sust be elther developsd by
& plogls contreotor or the oomplets recponolbility placed on m ﬂ.uli_ gantractor
for mibasesmblles of the complete eysten.
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Io méddition %9 thim, prosarement af soopomeate snd Faw saterial presented
a great Droblem. ALl brenches of the arted gervices were oospating with eroh
cbher for the acquleitiom ef enssntlel weterial. In s great mecsure the sesd
ermponents and spboripls were cormon to all projectws. Tulee, rouistore, wice;
‘ swltehas, relayr, shesals, erblnets, ete., vera Just & fav. By organining one
| sentral groap ts ksndls thes prosarement, prisritlse, szpediting, sba,, thie
service wes perforned for ell projests) erders ware combined anéd materials
svitohed as tha nedasaity sross frean sna projest ia sncthar, Tn fact, this
group would have had to De duaplicmted in certein meafure Tor all projects bad

they been meparatel in varionms contracterz’ plants, It 49 aselesw te think

tant sueh an faportant foncblen conld have been taken over B Fegnlarly ooun-

pbituted agenoles sush ms the varisse INM - Electrenlce Oeotrel Beard, ste,
Thess srencien had to merve many moklvities af tha Navy - 0T prosnrement wen
Jizt ona more addel to their 1183, Hven with eme group orgarimed for thie
:I_'-I.dml:l; it vas found necessarr to appeal %c the ONC for sid, This resulted
i admirel Horne, of O8Q, ddresiing Renr Adwirnl Feleher to step 1ln, wikhouk

! dlegloming the end nee of the maserinl, whersver sor deliveries wvers mmmtig-
faotory and to dresk bottlenesre by orvdering other Foenl procorement agencles
ts give way to this ell-impartans basiness of 01,

k 8811] furthar sdwmnats=s wie Isrived fror the Fact that the sntlre staff
enfaged in this work was vory flaxisly organised smd large groupe of perconnel
crald te pulled off one preject and concembrated en any other thet hal. eaddsnly
becone fmperctlve. The Inforenblon mevesmaiy Lo acuomplish the aciunl fRbrice=
tion and swaembly of pgelpmente vas, 11 meny osses, of a Top Secret natore.
Thie werl sonld snly be deme by qanlifled Hawal perasmnsl for awsuriby rensons.
By concentratlng oar offorts in ene leomtion, 1t vas possible te mmelzn Hpwpl
pereonnel to this vork onder ldesl conditions, Swgurity comtrol. ailitery

vrutroly aorale and bhealth conditione pocld be maintained et very high levels.

T
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Toere l.l_ anple svidence to support these contentions, 'The feot thet m'lp.ﬂ:ng
the w.r mat one leek in mecurity wae traceable ta this setivity wan ﬂ'l.dal.t.i
of our abllity to malntaln security, The forale and living cnnditions -:ip{_lm
ot Dayton, Ohle are shown by the report of Gaptain Allen wileh is attochud. Zhe
spmad with which twsks were agoooplished is evidenced fn the record of the
notivity ;t- Dayton whioh 1w mede a port of thic report. '
Experience gained during the first siz menths of the war indicated that the
 Fallowlpng antﬂ ssssntiale are abeolutely reguired as a foundmtion upen
which tu. build this type of o wvar time orgenizstion: .
P ﬂm contractdr ghould be selected having competent mand conpletely : ]
; clearsd devslopment sngilnssring personnal, large manufscturisg and
| ansenbly capagities avalloble for this work, snd lossted within asmoy
distance te the Cantral Haval Intelligence Group {Weshimeton D. 0.)
for liaipon.
4, The key porsonnel of the contraoter sust be willing to amccept rapid
, and repested changes in end wpecificationn (foreed on the 0T group by
eneny adtion).
3. Local conditlons at the contrmctor's plant must lecd themealves to

cooplate security regquiremsnte,

! After m oareful study, it was decided that the National Cash Regletar

:'+ Oompany fulfillsd sll of tha sbove initisl requiroments. A *bast afforie®
development gontrect was sntered Anto batwsen the Buremu of Ships and the
ligtional Cush Regleter Company in the late epring of 1942. Stepe were teken
to immedistely enlargs the eagineering steff of the sontractor. Tie develapeent
snfineary went to work on the probleas submitted to thes by the OI group inm
Vushington. While uqnipnntl_ wers in the early design eteges, 1t became more
end more apparect that the end resslt would be equipments of p highly compli-

cated naturs unlike any sther epparetus that bed ae yet been constructed. Xven
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in those early steges the problea of opsration and maintenance of sach goar

loomed up ks & Bajor proble=m. A dssision was asds to institute a plan of
iending ¥aval parzonnel into the plant of the sontractor during the sarly
aiseebly stages of the egulpoente and heviss these linval pereonnel metually
wiT® under the directlion of elvilinn enzlceers in ssse=bling, testing, debugging
bnd operating the equipments. When the equipsants ware resdy to be deliversd

o CEJ in Washington, these Haval personnal were traasferced back vwith the gear
to Washliogton to maintaln apd operats the equipsests. In mddition to the

above, Joba such me the wiring of orows wired whesls oould only be doms by Naval
personnel dlrectly uoder the Jurisdiction and control of suthorised Naval
afficers.

The advantoges whlch were sained by -the foregoing procedurs follow!

i. Complete control over a group of technmloally tralned personnel to
eooonplish the neads of the OI organisatios.

2. Uninterrupted applisd ressarch and development aloag lines appliocabls
fo BAM egquipment for COI use.

3, Cosplete ecomtrol over secarity.

%. Heaponaibility for prosirensnt oFf Paw Saterlal &8d soRpouenis nEs-
sasary to EAM rested in ona head.

5. Efficient trelnizcg of calctenance and operating porsomnel, treiced
by eetually swssabling, teeting, debtugring and oparatins the squip-
ment befora the squipasnt was daliversd to CEO.

G: The closest kind of lisison betweer ths contractor and CEO's CI group,
making possible the rapid and repeated changes mecescary as information
was obtained.

T+ A sinisus of delaye dus to red taps, atc., in & misslon vosre tias
wes of the vary sssence.

€. Ihe use of ¥avael personnel in masufactaring proceduras, kmovledge of

siich in the hands of unsathborized persons could b%e disastrous to the

"l.'- [
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whole ProgTER.

In ordar %5 mocompllek fha abeve abjectiven, Lt wee necosenry to zémbraci

vith aoglvilism ergsnication having?

1. ...ﬁt-:utut engliramsing sbaff flavihla snongh ta paralt graat sxponsian.
¥ote that the Hational Dagh Fegister Compeny’'s Elecirlesl Forfinesring
.'.hupa.r:nt.nt. in  July L1743 was gonpoded 37 L7 ifndividoale, TEhlm
deperiment vas Incresazel o aome L300 rerions Bt the penk of vperellonps,

2, Relatively large mamafostaring fasllitles-<the Batlonal Qach Beglater
Jempang in In pesse time one af the eonmbryls largest amnafacitraa
61 =Rl parte, [r addition, this QoETEAY lf lecoted in Deykon, Chle,
wbiwpre Lhers wre bordreds of small shope sapecisccged ln praclelon work
pnd, avellebls for subsontrastizg.

. & laestlion wvithis the ssntractarla plast far the prosateing of thix
wirk under sdequate pecacity condifioon. & TWalldiss i1zclated from
ibe maia tmildings of tie National CRin Regieter Goapany wes devoted
o Bhls work mad plased weler a Sd=bour Merins goard.

%, Froper hLousing oad roorpetionsl feeilitise rer Hewal perssemsl. Thic
wed extramely loportant ipesmaash as enlipted pereoanel were dolng the
arga lHed of warke thet oiwlllans wers dalng ot the 2lvilline wveras
regaiving Swo end three timee as much tsde=homa Tar. To dompenaate
fer thle per dlffereantinl Lo sdme pempldrs, Living 2ondltlorne and
recreational fecilitles bed to Yo the Ymsi |_:rlr|ll‘.-1:|. Tu kkls aod

“bke Fewel peresomsl gerws bBounsad in "Sogar Canp", an BOD facdlity ot
Aeytan.  Adeguatas Beasting (efx Yewvew bte om oot tare sentadnlng two
prant, ahowar and tallat fasilltiet) wes avallable, am well ms a
leTEe outdodr sulanlpg podl, Daeebill dipmond, 4inimg Rell, danca
asll, awdilorinz wired for scund projacsleon ard & gvoernl lugags,

E. Fli‘pl-l' madloal cmre of Lhe Tawal _'I;l-l'rlﬂ-l’.:l:ﬂ-].- A h'.'!.ld.i.!ﬁ; licabted witain

A el
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the confines of the Hational Casn Reglster Company's "Bugar Camp® wvas
atllized as & slck bay, contalnlne sxaminipgy rooms, l0-bed hosplial
and laboratory spaces iz sddition to Medical Department .tdlinlltﬂt:lu
affleae.

G. Propsr bouslng facilitles Tor the Marine Guard. Thls was acooopliohed
io spaces within the btuilding cecupied for this work at the Natlonasl
Cesh Reglater Company, It was fousd highly sdvantageous to have the
peards houowed on Lthe presiees whers the work was dooe.

7. Lecaticosz at Dayton, Oblo, was withia 12 hoars by rail and 3 bours by
plazs from Washisgisn, D. €,, saking the cecessarily zloss liaison
aziremaly sady.

Thers wers certain factors, howevar, that gava rise to consldarable 4iffi-

culty and 1f poseible should be aveldsd iz any foture sobilization of this

wartime affort. The cuteisndling cemaes af troubls were:

1. Tha osntract wvritten with the NCK was of the "as prefit" type. While
thls was dons at the reguast of the asntracter in the epring of 1942, it
was definitely the wrops thing %9 da. The zontracters, as their locrative
Tixed price war contracts inoreased, were wery relustant to ues thelr
personuel and faclilities for no profit At the sxpents of inoreasing their
profitable werk. We reached & stage where 038 of all our speclally
dosigned parts weres Let ocut to wubgontractors, Many of thess contractors
wire locapable of executing precleion work and thelr equipssnt was such
that delayw shich wars intolsrable resulted. This became so mericus that
& seatlog was beld at the Eavy Deparisent in Washington, at which the
sanagensnt of the HCE Company was directed %o be present. It was necessary
to diresot the ssatrastsr ts prosscuts vhemever possibls the work in hie

own plapt ucder thraat of the Favy sxarclaing ite wartlos perogative of

Page 9 of 26
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From: QP=20=0=L,

To aP=20.

Via: QP =Z0=0 ,

Sah Aeaviaw of jabtivities and Puture Plars at the
U.2. Reval Computlong Machiae Leboratory, Daytean,
unio.

el (a) Comdr, wenger's memec be ONC, dated 30 Moy

L?Hi: under cover memp dated 3L May l9gb4.
(b} VCHQO's mesmo for Chlef Navel Farsonnel jated
11 Novembar 19L2.
(=) E;ﬂr. Wenger's memc to OP-20, debed L0 Nay
Gulen

1, The U. 8, Naval Computing Moeaine Leberatory,
Duyton, Ghlo, was set up IIL:. request of ths Viee Chler of
Havel Operations datsd .11 ambaer 1942, reference (h).

2q The pr.ilﬂrd funotion of this Laborstory wes the
design snd sonstruation of the Bembe aguipment necasssry for
the solution of German eipher systems. The outstanding
points in the history of the Bombe project mre contaloned 1m
reference® (a). Ths purpose of ihe present wesmorandun is to
formulste the preseat statns of plans for the sotivity.

e The mpjor projeets oarried out by the Laboretory

at Dayton waere the original Bombhs development whieh Llnoluded
the produwetion of ninety-elxz (96) unite end the ecntreot for
rifty (50) maditional uniis whioch wes initisted at the rscuest
of +he British ipm Mareh 19Li. The lattar contraet was oan-
called, aftar twenty-five (25) unites had been prodused, at
the direetlon of the Director of Naval Jommonications with the
soneurrenss of the Britlsh,

L 3ecause of the introdustion by the Garmans of a
plugseble reflwsotor in the Eplgms muchines used or certaln
Gersan Air Foree olrcuits, a project for the constructlon

of & apsaial maehine, onlled the DUEZNNA, for the soluticn

of this aystex woea plaped at the Laboratory. The preseat
slatus of Lhe DUEKE. Projeet 18 &8 Tollows: one unly hes
bean coeplately asssmblad and i1s unfergolng eperstisnsl tests,
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Subft Noview of fotivitias amd Potwra Plons st the
UeSe Hawal Comguting Emeblne laboratery, bayton,
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mechizmg, I% L8 proposed to bulld an alsotric Zsgelin whiech

ror 1 is
P =t T i e ol

d QUENZAAL PUMPGATL GOMEARATOM

_ The experience with goperal puarpose eryptanslytioanl
moaghines develo unflar contracts sfth Eeotmon Eodak
Gray Manmfao ol the I.0H.7, Corpors bam

Dopn SENETsd maﬁ tha =raapnt acninmant hea
rroved irgelueble in the anslysis and solution of certaln
sipbar problens, sons jroblems have shown the cecessity for «
maaine of more geaercl nature, It has beosn attented o

1nan ta in & mingle unft many of the {mportant prassasing
metliods whieh presment eculpmest hFes felled o asopmpliok.

The oaptured model of the Jupaness Inlsma
mahline indlostes thot multi-potah wvhesls will De woed,
Pracant OFanads b mt muol be medlfled to hendle the
rroblem on & prodaost basis. It Lo planssd to
to four {4) Pombes with the n;unuu.rr ntmmtl:i“i? w

3. Thara are many eryptannlytieal klams =ecnlring
Tarther machine and developasat nlw-h.p:: follown:

Qs SLATISTIGAL BONTIE.

Presant Bombe squipment requires g orib.
Theoretloel studles hove been made which Lodioate that it is
tarimivaly posaibls t& éonatemet aymipmert whish wi11 45 all
thot a Bombe does dut which will nsed mo arilb, the statistlies
of the lenguage iogtensd, praotlow of varied
start positions in EoeaaT0s rLagcamont of criba
diffiealt and the need Tor s stetlstical aprroach stronger.
In wny diplometio usoge of the machine the crib aitustlon
will grobably Ue pPOCT.

b, GERNTNOCRRIINER.
This 1o o Germon clptisr machloe based on the
- 10 =
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Sabj: Revisw of lotivities and Future Plans st the
U,3, Heval Computlng Mechine Laboralory, Dayton,
Ghia. '
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Tive (9] unite of Daudot oode, The Britishk heave construstad
aperainl mechinery faor the aalvtlon of this preablem but thelr
offorte hive npot boon susgessful cn the later meodels of the

device. From verious sowrees it bes bteen lafurred that the

Cdermans wers anntemplating he Newal usa of this device. A8
nodern zommunlostion methods tead toward raile teletype, it

ls felt ihei waclphermedots slmller to Lhe SEREIMSCHREINLE

are of lpereasing Ismportancs snd efforts should e Eade 10
standariiszs the polutisn. :

¢. SUBTRASTOR GEFELRS.

Eapid ohanges ln Japsness oipher ayste=s melke
a preseat appreclatior of the sitveticn difficult. Whatever
direstion these ehanges tekes, apecinl equlpment will probably
tea noecessury. Theoretical studies are sertinuing in order
te be 1n @ pozitiom t¢ take lmmedlste motlon s scon os the
Jepaness polley beocomes olear,

1hs Reference (v) Tequoated aathority to pursas develep-
ments olecyg elevirunlo llipes end wos sowed Ly the Dlrecter
of Haval Communleatiems. The fundameztel polnts in ke abova

diseugsler, upon whiek azproval fo asrumed In sceordance with
ref eoonoe Inh are as followses:

a. Maintensmoe of tka nrasant .Hn'l'u_]. staff at the
U,5,. Kaval Conmputing Eachine Laboratory, Dayton, Ohis, aa
gublined lo peragraph 1l sbETe.

b, Bpeciric projeet: enumerated in peragreph 12
F e 2

dpanifis prohlama for fotura projects aa outlined In paragraph
13 will be oublmitted when precent theoretlcel studies are
completed 1f the sisuation appears Lo denamd actlon.

ds Hs Wengsr
Commpander, U.3. Havy
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Tne sscond unlt is in assembly, Materials for five (5| units
are at hand and osrtaln oritisal items Jor ¢ total of ten
{lo) units are cn ordar, The dlstribution of this plugsable
roflester by th: GJormans has not been as wide ss was expectad.
Unless the European situstlon shunges repldly, twe UENTA"s
ahould be sufficleant.

Se The primery function of she Sombe equipment ls the
determination of the plugglng and wheel settlng ot whleh en
aasumed erld will sroduce a given slpher text, 7Tha _ULENL
fusction L5 similer with the additional fastar of detarmining
the reguired roflector plugging. The fundamentel aryptane-
lytiocal gl.nuplu. of which the Bombe ls an electro-mecshanloal

asantation, ware naed the Dritish ITOT

snoainss, and werd ndan by Amarissn

aryptanslysts., Thoe oryptenslytical pr e thd CUENEA
was the lﬂ.hillﬁ-ﬂf regearch by smarioan ta beglonlng
gbout June 19.3, snd had basn sucoassfully established before
the Cormans iotrodaced the ble reflestor., Although the
fundemantal princlples 1n Wth Poxbes end DULKRAS
have boen [lrmly eateblished, varisd ussie by Che GermAns Dag
nesessltsted intrisste mediffestions on certsin units in arder
to handle HWH quite different from struight
eridvbing of « These modiricstions have been
anrried ont partially at tha Dayinn Laharabtoary and partlally
by tho meintenance foree at the Naval Comemcie-tions Annex.
4 fucdasenbel distinetlon between amerloen =md Brltish
equl. is in the number of gontained ina Bombe unit.
fritish maohines eontain thirty-six (36) Enigmas while the
Jmorican maskines cortaln sixtesn (1é), The decislon to

wriot American Pombes to sixtesn 'I.I.El] unite wes bassd on
caleulations which established that ¢ sixtesn (16) letter
arls was saffislent to dsternine tha unknown fastors In the
problem and hemse the use of wmore than sixteen [16) mlml
waz wostelul of equlpesat under mormsl clro .
sixteen (16) umit SoGbe proved sztremely effeotive for a
larze parosatags of Carman alrhar problama,

Oe Soveral Corrman cipher systems whlch were latervepted
by our own statlons had never been solved by tha Eritish,
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Subj: Bariew of cetivitias and Fatwrs Flans at the
U.3. Baval Computiag Machine Labdorateary, Dayten,
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notably the SEAMORSE treffie whioh 1s & Naval Attachs eireuit
betwoeen Derlin and Tokyo apd the SUNFISH trefilc whioh i
used by German unita including blockadeé runnere operating
in tranafit or in the Par Bast. Crypbtanalytissl work lanﬂ
toe the Ilaltial break of both these systems was done by O
perscmnel, The solutlon of Chese systems is nct one of
oripblng but depends uron the knowledge Lhet = satting
hes baan anaiphared twica In the ressaga. This pro af
double ensipherment can be handlod Bombe techalicuess buat
twe Enlgmas are oevessery whore one (1) sufflcea for a normal
orib. Thus, these lndigator or "throw-on" problems oould
ks handled on enr sixteen (15] unit + The initial
Bvworet s Telbit cemals o A e L
- & cn Zuro
Little ’E.Lll' far thia traffias, .u.ﬂp;:nﬂt wea decided to
sozbine two (2) of our Bombee imto s dcuble unit, This was
dene im iplh of Britlash ocoolaess to ke propesal, The Lab-
Oratory was slso lustructed to combine twe (2| of the addl-
tional fifty {ﬂl Bombse ints & second donbls unit, This
sourse of aobtlen a to have been Justified because cur
one (1) machine, sinoe going into cperatlon seven (7) mooths
BgC, has hroker ont mll tha AXHORSE traffic read sovanty-
twe (72) daye) sinee then, and thirty-three (33) of the forty
(4C) deys of mammm At the jresent we ure
resding SUKRFLEE Creffic solidly, but at Che expemse OI SEALORSE
whioh was heing resd several weeks ego.

7o In addition to tke double anit modiricsation, many
apealal attachments for =making Bombes more generally applicable
hava been carried cuk., Yozt importent of these sre the follow-

ing:
e. STANDARD CRENIDE.

Orepades «re sttachmenta to Sombea which detars
mine the setting when the has bean recovered, A
four-lattar arib s safficlent for this purpose. Tour ()
anita are in operation,
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Subd: Lewleaw of sotlvitles and Future Plens ol the

gﬁ; lievel Computlog vachlre LeDOTeLOry, Davton,
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be HLIDE GFZIANE

Thips derico cuta the Grenade running time fox
Enlgmas with rotatable reflectors by a factor of 26,
ere of groet interest at ths pressnt Line because the r
gaptured Japunese Fnigms hma & rotateble reflestor. Two [2
ef the Slide Gresades have boen comploteds '

Cu DRAD GRENAIE.

This drensds Lo m short arid to thirtesn
{13} pooitiona -Lmlt-mmg. It prevea particulorly uselui
when no orib is avalleble, begnuse Buoh trigrems ss "ELN"

nnd "5GH" ususlly ooour acmewiers fn s reaasga, Ona (1) Ow
GCronade !z awsilahble, & e

de FPARALLEL GREIAGE 4

The Parellel Cremaie provides four (L) standard
Crensdee whish oar be rus slmalteneously oo e Dombe gnd thus
uses the Bombe to full effisiensy. This L2 of pertlealey
laterest becauge the resently captured Japamase Ent eachine
has five (5) notohes on ssah whesl und thorefors will be Seoh

el by the Iwrallel fSreasds, Ouw (1} Marnlisl Orsmada
13 avallable,

o COAST OWRD GRENADY -
4 Opeglol Grensdie conatraoted Tor the polutise

of doubls apoipharmant sreblems ocourring cn certsln alsndestivs
airenits, Thie unlt lo sser coupletion.

To Gliol ORENADE.

' !ﬂlhﬁhMMMMMHpﬂﬂiﬂb
sisultaneous runsdng of seversl wheel orders.
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&» SELP-DPTEOTION SPRCUTT.

This pirau!t was denignal to eliminste cartain
dxtrarecus stops cmlled "boxrimg® stops cosurring on imdisutor
problenmg, Four Bombes arnd the double wilt have been equlpped
with thiz modificationm, '

h, BCUELTHER CIRZULD.

T™is 18 o speslal oircull to eliminete stops
whleh encblez weaksr erlts 1o pe handled. This hes provad
purtloularly effeckive cn 2ertsin peired day rvooveries of

pubmerine trafflc,

i, INVERTZL MAQHLNES.

It s found nscessury Lo wsopvert the wirlng oo
cervalin bombes Ln order to take aiventege of turnover positiors.
“heoe Dave Deen particulsrly asefnl for paired duys on sub-
merine trafiie Lr whieh there la an unknowe stecker but the
uh::al' order and rings are inown., Eight (€] mashines sre
W abla,.

Is ABLE g

The raflaster %wirlbz om the Bobmes la eonbeined
in u double-endsd Jones plug. This arrengemsat permite sheage
*f roflecter wiring but mot rapld envugh %o cope with the
provable Gerwen wes of the plugeanle Telleotor. TO meke
repld reflector changes posal » 21l Hozhan sre balng proe
vidaé witk plmppebls wsflscters, :

k., DOUELE INFUT,

Thils prdificetion was Lintroiuced on twenty-Tive
{25] bostes in order to Lw nble Lo rus certaln weaker erive,’

Ee In eddition te the 3embs eguipment, hand sashises

[ar secondary testing and breaking out Eplpgmue traffic hove
pean built. The following are some of tie more Lmpartant
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b ji hHevwiew of  sotivities and Future Flons et Lhe
EE:. Mronl Computing Mechine Laboratory, DeYyUoN.
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a, N0,

& hapd mechipe for testlog reeults obicined
Irom the Ioabd. Approximately H_lﬂ'.!r (¢0) =re gn hend,

e l=E,

: Kedifisd ECMa te earry cul the Epigna decipher—
ment fros punched tmpe, Eipht (B) mechines are or hand,

°. D94

A~ phuppeble reflecktor for use in the B9 moechinam.
ALl ¥e% machives Lave been oo wgulpped nod dem (10) special
uolve Dave been supplled Jor oume WAL DUEHRA

G Altbough the primery astivitiss et the Laboratory
at Doyton huve been direcied to the development of sjuipment
for the solutlon of the Enige: machine, several nrojascts lLave
been plesed at Dayton for mmobhines alding the solution of
subtrecter olphers and ovther sysiems used by thw fapepness.
These proejoots are outlined as Follows:

8. SOPPRRSRLD

GOFFEMEAL [ 1@ an electroole tape pasolog
derise whioh Iines up sabtrastor text in depth on the baszie -7
double-repent cosurrences, This double=repeat searen whan
eerried vut by IBY equipment im extremely laborluue. The
COFVAMELD squlpmemt will 40 & GOETLEtS JOATIM oL the Twe
weaks' volums of JH-25 traffie in showt twantyp-four [24)
aours, Thess mmskines are now precticelly cempleteg delivery
La wipeoied within Two weelm,.

v NAMDL,

EAlD. 43 a devise Yor linimg up sipder measagea
with raspest to recovered portions of tha sdditive boek, &
procoss whieh 1o row runaing by heand. HAMEA will do the smme
g;b with &« great saving of tlom mmd porgonnel., Dellvery of

18 squlpeant 15 pronissd within afx weuke,.
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0.3. Kavel Computing M¥echine Laborstory, lmyton,
Qhig,
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%, HARLLER

The RATIIER 18 a devige which determlioes .the
settings of Jepanssse 157 eipher meanine on the basis of =
four (4) Esna erib. Modifieabioma of the RATILE: whish are
mow Lo cpearation &ré belng made &0 bhat 1L =&y b GEplloable
tc the Japunese Naval Attsahe machins. The ase of
the L37 elipbher masshipe ap irminent 1ln July whem three
(1) ndditinns]l RAPTLER ta were ordered. Thera has beec
ot evidenoe to date of the expected wlder usege so thet the
AATVLER progrex 1s currantly bairg raviewad.

4. YIFER.

VIFER 1= e representetioan of the & sa 157
msanlne and 1s used in the desipherzant of 1 la aftar the
keys have been repovered, OCeven (7) of these unita have
been eomploted; btwo (2) have hean snipped teo Honolulu and
two (2) to HMelbourne, .

*. EETEON.

These meehlines are represesnotations of the
Japansse Havel Abteche noohlus. 31z {6} heve boen completed;
fiva {5] arae in epearation st Maval Cormunisations innax and
ane (1) 1= on loan to the Army.

£. QOPRRRMELD J.

COFPERNEAD ¥ 13 an sleetronio unit designed for
sxtronely rapid ilfferenelng of cipher tesst, Ib wee oon=
¢dlved o8 2 Tundamentel wmachine In ths krsaking of subtrsctor
eiphers, Thils mashine has cot progresced beyond the desaign
and sxperimmntal ategs.

10s In pdditlon to anmlytlcsl machines for use oo the
Garczan snd Japansse aryptographle systems, verious projects

for squipment of o genmersl nature have also been carried con
4t Uaytob. Jsnong thess are the follewing:

-.'?-.
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a, ZIFE.

W L8 o raplld digraph eounter whlon tomkoo
its data from twe (2] taletyps tapes whish rom .
I$ bLas proved exztremely uwseful in the selutlcn whe Haogelin
giphors .

A Spoolold oryptographio SOt asolgned The
Direacar of has m zﬂ:-rind on usﬂmm.
Bllot molsls are mow oocplote on thils projeat.

ﬁi L ] ﬂﬁh

) @l has beah grapted T'or regscrel cn the
peohlan of srming the fonetiong of u semmutatsy by puvely
elevtronio noone wusing :I:uiﬂ tubes. Conaiderable thought
hes Losg apent (o thla ection put the researon still remcins
iIn & fupdanental sbate.

Ll, Curtellmest of ths goptraot for the sddlitlicmal
Bombes has best assomplished. Cansellatior of this contrast
reculied ln ths release of a tely twa hundred (200
clvillens and twenty=Tive (2%) Weves from the Laborutory.
These Waves have bBasl retursmsd bto « JIn satimet
requl reamants after Gulay, the coly feasi plen semms to be
to melnteln thes Leborutory at ite present level beosuse of
ourrelt projedtle assigned to It ar is eonnesotion with
streaniining Ehe Homde @ or dévelepments In Japanese
ahd gemeral cryptanslyticel rlelds, Fresent Mevel otefd

at the Lonorabory 1o os Iollows: two {2) VWave offioers and
SRaiERaE to the Teberavory g Comls mre e tonioes 1 SECTF
S L] &re es [ollowai L1 iE
msiEn (Marsel, 1 L. (méd. borpo), 2 Lt8. and 1 Lrﬂu.;.}h"“~

- ! [

Fdoa S



Auﬂmrr:rJL[.'-_lf_] L8400 q'
Bt bl D 350 "Ev‘l‘ﬂ:* :

TRFGLE B arh<"a 0l el l

q'Fnﬁ'F'El'

O 20=li=md

{20)ab-2(8) "

EHTRH Pmri,au af astlivities snd Future Pluos =b Lhe
Uniio Berel Jowpuating Haphine leboratery, Layton,
Ghdo.

- W O m N W i O e o E R o i W e @ W & = W o o o

Male ofrfsern, 2 Lt. (s8] Waves, I, snlistad Wowes (3 Fhi,

i Teomanp)l, =% eolloteld mon. Sh the lead st Dayten
lagrenss IH7T diCIGRSA, LETHANDGL mMAY LB EEOV LD OF ITOR

wombi ngtoan on & tampArery duty bemise. JE f# trua tkat the
Luberatery faslilities at Daytsn muy mot be evallable in the
posl=war porlod. The cmly solutiosn of the probles ol keeplng
up=to-iate with asclentific developments and thelr epplicat lond
te arpptanclytical probless i in meinteining & stedf 4t tha
Baval Comsuniontiond Ancox who will develop prejectes Lo o
POLET where TIeY EAY be plheded with private lebaoratcries.

hdw The fellowin; projeate are planoed for lmﬂ.l.nt!
asplgnsunt to the Leboretory mt Durtoo:

a. I¥Q ADBIIIONAL DOUFIE UNLTS.

. Materisls sre svallable rrom Lhe cancelled cooipact
far the sagsemhly of tws (2] smoek unite within twn [ 2) months.
w polated cut abpve, theee double upits have beon paritlculerly
affuckive lu connmoticn witt Jermap U-Bonts opsrollng Ln the
o' Gaste LoCert know.edge of ¢ Germmh U=Zoat operatlig 12
snmtrn’ ien weters ewne to _lght only throagh this ecoipmant,
Cartaln seeret forms of the Berlin-Tokyo Heval Attache olroult
cnn onLy ne solved oo this equipment,

;!_:P-"'_EEIE_'._!!!L‘I. :

The previslon of thess molnteaanos abecks 1o
Tolt Justirded by ke threatenst Japanesse upe o The Hnlgma
i wall an the vem ef the Eolges esohine by ather metinnm.
Heow umagm of the Enigme mmehiime will probeably cscesslit:te
gartein modificetliors of the present -quﬁu:ﬂ.; materials and
atefl for thote atiuchasnts should be avellable st the
Havel Communiceticas icnex.

0 ELICIRIC NAGELIN.

Fresant dscipherment of Hagelln traffie in
volues 18 sixtresely loboriocvs using the gonersl-isasue fogelin
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