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SUBCOMMITTEE REPCRT NO, 22

MEMORANDUN FOR THE ARMY SECURITY AGENCY TECHNICAL COMMITTEE

Subject: Initiatien of D/A Project No. 29-66-030, NCk Mark YI and
Alphabetic Submtitution Device

1k Fobruary 1940

1. REFERENCES:

a. JRS from Chief, Machime Branch to Chief, Research and Dsvelopment
Division, dated 6 Janvary 10U9, Subject: NC<h Merk II.

. b. IRS from Chief, Machine Branch to Chief, Resedrch andDsveiopment
Divisim, dated 17 Janunary 19&9, Subject: Military Characteristics of the NC-k
Hevk IT and Alphabetical Substitution Dsvice.

2. DISCUSSION:
a. Agencies Concerned:

(1) Cognizant Agency: Wavy
. {(2) Directing Agency: Navy
3) Requesting Agency: Army Security Ageucy and Navy
%) Participating Agency:. Ermy Security Agency
5) Coordingating Agency: " Favy
6) Other Probadle Interested Agencies: USAF

b.. Purpoge:

The purpose of Project No. 20-66-030 is to develop improved basic
machines and attachmente for perfoming mumeric and alphabetic substitutions
and othr operations used in cryptology. This equipment will bs used by CSGAS-02.

¢. Description:

The NC-I Mark II will be analogous to the commerical IBM reproducer

except that there will be an sdditional set of 80 brushes im each feed and a
coordinating feature which will control feeding depending @pon the reading in
te two feeds. In addition it will be designed to permit attachement of various
special devices euch as the alphabetic substitution device for centrolling its
operations. The alphabetic substitution device will permit the encipherment or
decipherment of pentagrephic material at the rate of 100 psntagrapbs a minute.

- The substituion device will have a 32 z 32 matrix which will bs completely
flexible to accommodate any set of 32 32-glemsnt sequences.

eclassified and approved for release by NSA on 08 [ZJ? 20’13 ursuantto B0 1352



d. Related Materials

The FC-i Mark I Machines now in ussby CSGAS-02 were bnilt for the
Favy during tho Wer and are badly in need of replacemint. Thelr design doss not
pormit many functicns uhich wilk 'be designed in the WC.U Maxk II.

A project bms been set up by the Burean of Ships for design and
congtruction of the NC-k Mark IX and for certain suxiliary eguipment as indicatel
in the spscifications attached as an Exhibit. Design work hag been completed by
the Interaationmal Business Machines Corparation amd congtruction is vnder way.

[

Tais mroject will be conducted under contract nagmhiatod by the
Favy, to which the Army Sscurity Agency will trafiefer funds. '

(1) Fhases of the project incinde development, engimesring, and
qervice tosts.

{2) 'FPour service test models of the RC I Mark II will be reguired
and one ssrvice temt model of the alphadetic substitution
device will be required. The service tests will be made by

- CSGAS-92 and Ravy.

(3) " Priority IC is recommnded, within the terms of Par 3a(2)(c)
" of War Departmsnt Circular 71, 18 March 1947, because of the
intended ues in eryptanalytic problems.

(4) The estimated cust of this project to the Army Sscurity Agency
‘ 1s $74,800.

(5) Development will be completed. in approximately 18 mnths after
* the spproval of Froject 29-66~030.

Seeuritz Glassification:

'tl) The eqnipmsnt vhile under development will de clageified
CONFIDERTIAL, RESTRICTED afiter development.

.(2') This squipment will be congidered in the "Limited” catagory.

(3) Cryptographic clsarance will not be required for persomnel
concerned in the development.

3. REGOMMIOIW
The Subcommittes recommends that Project 29-=66=030 NC-b Mark IY, and

Alphabetic Substitution Device be established, classified as Development Type,
Service Test Type, ani eassignsd a prierity of 1C.
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L, ETIBITS:
A. ZPropoged Mildtary mwwi@_«m@,
B. Specifications FC-U Mark II Ravy Model
CIFT BUShips See 948 FokB8-680, :
HOTE: Exbidit "B" not attached hereto. Will be available at
Technical Committes Msoting. .

5, GOURDIMATION:

Agoncy Representative
Havy © L%. Cowmander Jobx Skimmer, BuShips

1 Inol. ‘ ' LEO RUSER '
Exhibit “A" Chairman, Cryptologic
p Subcommittes, ASATC




EXHIBIT "A”

Propesed Military Cheractaristibs for NC-4 MARK 11
and Alphabetic Substitittion Davice

I, Goteral Information

A. Objective h

1. The cbject of this develd ntiétoproﬁm (aiam@macMm
sinilar in nature to the present MC-4 (a type o presensing punch) bud heviag
increased cepecity of control amd computaticr, more £lexibility amd impus ved
accuracy and (b) an al.phabatic slivstitation dswice atmhnbla to the base .
machine.

2. Egnipment of the type desoribed herein is required toexpedite
decipherment and to permit substitution opsretions of varions types. In
addition, other cryptolugic functioms, e.g., thoge Involved in tranasposition
solution and decoding, can be Pperformed.

B. Funotiomal Charactaristics .
1. : Tﬁe FC.kt Mark II should bave as ite genoral functione:

a. Tranacripts.m of information fromume fna of mhed carda
to anothrar.

@

B. comparism of data betwéen two files of cards in suchk fashion
- a8 Yo conml both the fooding and punching of mris.

c. Sensing of information for further spalysis and punching the
result of thet analysis into the sams card frem which the
. gource data was read.
d. Control by base machine of various auxiliary devices.
2. The alphabetic substitwtion device should be attachsbls to the

' bese machine epd should permit simultansous decipherment of 1 %o 5 positions
throngh a pluggable matriz having & capacity fur 32 32-element alphabdsts.

C. ‘l'anta.tiva Techn;oal Cms:dara.tims

1. Tha bage wachine shtmm heve a form analugwe to the present IBM
type 519 reprdéducer with the following principal differences:

a. Three reading stations in the reproduce feed.

®.

Two reading stations in the punch feed, om Hreveding and
one- following the punch statiom.




4. Provision for attachnent and ooatrol of suxiliary devices.
2. Tho alphabetic substitution dovice should bhave the following

charecteristion:

8. A plugsedls matriz permitting the plugming of 32 32-slemwent
alphabets.

b. A choice of any 32 ont of the 38 standerd YBM codings for
rosult punching.

.¢. & choice of any 32 out of the 38 staddard IBM colings to
contrel the coordimetes of the matrix,

d. Ability to dbypass the matrix whanever a special charaocter
roprogenting a garble occurs in sither or both key and
ciphsr {or plaip).

s. Adequate provigion to imsure accuracy of results.

f. Capscity to decipher from 1 tp 5 positions for each card
at the rate of 100 cards a minute.

D. This equipment will be used at fixed stations.

E. The equipment will be installed in fixed IBM instsllations of the Army
Security Agency and other cryptologic agenciss.

F. Tho weight of the equipmsnt should not exceed 125 ibs per square foot
of bearing area. The mx:lmm diwonsions Swuld not exceed height 6 £i., width

b ?2¢., length 5 £t.

The ﬁasira’ble 1ife ezpsctance of the equipment with reasonable
minteﬁame ghould be 5 irsars unfer either peace or war conditioms.

I1. Performence Requirements
A. Eguipment should conform to the same standards requived for commercially

produced machines.

II. Operations and Maintsnance Consideration

A. Egquipment should be capable of continuocus operation for 20 houre a day.

Coordinating feature which would permit a contrql of feeding
in both feede fromrending cnths cerds. In afddition, the
cooxdinating featurs should psrmit contwol of punching and
éther funotions < the machine.
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B. Tho bawe wachine and euxiliary dovices will raquire mo mexre than ene
operater and will be maintaincd and serviced by tho semo perscnnel who mxintain
and service other IBM egquipment.

C. PReovision Por Flold Koimtorance.

1. Roguirements for Fficld waintenavce should o siudlar %o these
for other IBM ogquipment. '

IV, Fhyeilcal Cheracterisdtles.

A. Eguipaent design should take into comsideraticn clmplicliy of wainme
tonsnco, maximwe possidle wee of stenfard parto end ciler similar considerationa
nosaally involved im Che design of IBM equipment.

B. The oguipment should oporats from 110 volts 60 cycle mingle
piege pover swpply. -

C. This _eqmﬂpmmmu be ueed in ma@ I¥ of air oparatisns.

D. The comstruction in go far ap ruggednsss, teuperaturs limits, etc.
should pormit shipmsnt to and installation at any fixed IBM installation of

the Army Security Agenscy.
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