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IEPARTMENT OF THE ARMY
mmmmramsncmmnmcr
HASHINGTON%, D. C.

CSGAS-T0 14 Pebruary 1949
SUBCOMATIEE REPORT KO, 22

MEMORARTOM FOR THE ARMY SECURITY AGENCY TECHNICAL COMMITTEE

Subject: Initiation of D/A Project No. 29-66-030, HC-4 Mark II aund
Alphabetic Substitution Devios

1. REFERENCES:

e. IRS from Chief, Machine Branch to Chief, Resoax‘ch and Davelopmsnt
Divizion, dated 6 January 19h9, Subjects NC-I Mark II.

b. IRS from Chief, Machine Branch to Chief, Ressarch and Davelopmsnt

. Division, dated 17 January 1949, Subject: Military Characteristics of ths NC-2

Mark II and Alphabetical Substitution Device.
2. DISCUSSION:

a. Agoncies Concermed: -

(1) Cognizant Agency: Favy

(2) Directing Agemcy: EFavy

) Requesting Agemcy: Army Security Agency and Wavy
)} Participating Agency: Army Security Agenoy

) Coordinating Agency: HNavy .

) Other Probsble Interested Agenciea: USAP

~  b. Purpose:

The purpose of Project Ho. 20-66-030 is to devolop an improved
basic machine and an auxlllary device for performing numeric end alphabetic
substitutiona and other oporatim in eryptology. This equipment will be
operated by CSGAS-02,

C. Degcription:

The KC-k Mark II will be analogous to the commerical IBM reproducer
ezcept that there will be an additional eet of 80 brushes in each feed and s
coordinating feature vhich will control feeding dopsnding upon the reading in
the two feefiz. In addition it will bo designed to permit attechment of wvarious
special dovices guch as the alphabetic substitution device for controlling
ite operations. Tho alphabetic substitution device will permit the encipher-
msnt o1 decipherment of 1 to 5 element units at the rate of 100 units per
minute. The substitution device will have a 32 x 32 matrix vhich will be
completely flexible to accommodate any set of 32 32-element sequences.
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d. Related &mul:

The NC-4 Mark I Machines nov in use by C50A8-92 werebuilt for
ths Bavy during the Wor and are badly in noed of roplacement. Their design
d0ss not permit many essential functim vhich will be incorporated in the BC-4
Mark II.

. 'Duvolgmnt Bism aiid Status:

A project has bacn set up by the Burean dr Ships for design and
onstruction of the BC-i Mark II and for certain auxiliary equipment as indicated
in the specifications aitachéd &8 an Exhibit. Design work has been completed
by the Intomatirml Business mmnas Corparation and constmetion is underway.

f. Progosod Davolgm

This project will be conducted under sontract negotiated by the
Navy, to vhich the Army S8ecurity Agency will tra.nsfer funde.

(1) Phases of theproject include aevelapmant and enginsering and
pervice tetts.

(2) Four service test modele of the HC-4 Mark II will be required
and onsservice test model of the alphabetio substitution
. device will be required. The eervice tests will bo made by
CSGAS.-92 and Ravy.

(3) Priority 1C is recommsnded, within theterms of Par 3a(2)(e)
¢ of War Department Circular T1, 18 March 1947, because of the
intended operational uwge.

() The estimated cost of this project to theArmy Security Agercy
' 15 $7 u 8000 '

(53 Davelopment will be complated in approximately 18 months.

8. Security Chsaiﬂcatiw:

{ 1) The eguipment while under devolopment will be classified
GOMIIMTIAL

(2) . This equipment will be considered in the "limited” category.

(3) Cryptographic clearance will not bs reqiired €or personne)
concernsd. in the development,

3. RECOMMENDATIONS:
The Subcommittee recommends that Project 20-66-030, HC-li Mark IX end

Alphabetic Substitution Device, be established, chssified as Development Type,
Sexrvice Test Type, and assigned & pri ority of 1C.
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b, EXHIBITS:
A. Proposed Milliary Characteriatiszs .
B, QRUCHKDINADPTON:
Coordination was acromplished %with the following sgenciss:

wey . USORAD

| PO/

EG ROSER
T Tnel. Cbalrman, Crypholegle
Ezhidit “A" Subcommiites, ASATC




Proposed Military Characteristics for NC-4
Mark II and Alphabetic Substitution Device

Y. Geneoral Information

A. Objective

1. Tho object of this Gevelopment is to produce (a) a basic machine
similar £n nature to the present KC-& {a type of presensing pumch) but baving
increased capacity of control and ecomputdtion, more flexidility and improved
socuracy and (b) an alphabetic substitution device associated with the basic
machine.

2. Equipment of tho type deseribed herein is reguired to expedite
deciphermont and to permit substitution operations of various ¢ypes. In
addttion, other cryptologic functions, e.g., those involved in transposition
solution and decoding, cen be performed.

B. PFuncticnal Characteristics
1. The NC-4 Mark I shall bave as its general functions:

8. Transcription of information fvws oo £ile of punched cards to
andbther.

be Comparison of data betvwaeen two files of cards in such fashion
as to control both the feeding and punching of cards.

c. Sénsing of infozmation for further eanalysis and punching the
result of that analysis into the same cerd from which the
source ‘data was read. -

d. Contr$l by basic machine of various auxiliary devices.
2. The alphabetic substitution device should be = tachable to the
basic machine and ghall permit simultanecus decipherment or encipherment of
1 to 5 positiome through a pluggable matrix having a capacity of 32 32.slement
alphabets. . .

C.' Tentative Technical Congiderations

1. The basic machine shall have 2 form analogous to the present IBM
type 519 reproducer with the following principal differences:

e. Three reading stations in the reproduce fe'ea.

b. Two reading stations in the :;i:ch fead,one preceding and ome
folloving the punch stmtion.
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c. Coordinating foature which wonld permit a comtrol of
feeding in both feods firom reading of the cards. In
addition, the coardinating feature shall permit comtrol
of punching and other functions of the machine.

. Provision for attachment and comirol of auxiliary devices.

2. The alphabetic substitution device shall have the following
charaotesrigtics:

8. A plugsable matrix permititing the plugging of 32 32-&iemsnt
alphabota.

b. A choige ofamyseoutartho383tandardIBMcodim for
reguit punching.

c. A choice of any 32 out of the 30 standard IBM codings to
contrel the cogrdinates of the matrix.

d. Ability o bypass the matrix whenever & special character

" representing a gerble occurs in either m both key and
cipher (or plain).

6. Automatic checking featurss to insure accuracy of results.

£. Capacity to operats from 1 to 5 positions for sach card at
the rate of 100 cards a2 minuts.

D. This equipment shall be used at fimed staticns.

E. The equipgent shall be installed in fixed IBM installaticns of the
Army Sscurity Agemcy and other cryptologic agencies.

F. The weight of the egquipment shall not ezceed 125 lbe per square foot
of bearing area. The maxzimum dimsnsions shall not exceed height 6 ft., width

I £t., longth 5 ft.

G. Tho 2esirable life expectance of the equipment with reasonable meintenance
shall bhe 5 years undexr either psace or war gonditiens.

II. Performance Regquirements

- A, Eguipment shall conform to the same standardis required for comuercially
producsed IBM machines.

IXI. Operations end Maintenance Consideration

A. Egquipment shall be capable of continuous operation for 20 hours a day.




B. The basic machine and auxiliary devico shall require no more than
one opsrator and shall be mmintained and serviced by the same persommel who
maintain and servioe othsr IBM oguipmsnt.

C. Provicion for Field mmnca.

' 1. Requiremsnts for fisld wsint«iance shall be simildar to those for
other IBM oquipment. ‘ - ,

IV, Fhyeicel Charaoteristics.

A, Eguipment design shall teke into ooneideration simplicity of main-
tonance, marimum possible une of ctandard parts end othor similar considerations
normally involved inthe design of IBM squipment. ‘ ,

B. The equipmsnt shall opsrate from 110 volts 60 oyels sizgle phase
power supply.

c. ‘I'Iﬁa equipment ghall bs designed for use in Phase IV of gir operations.

D. The comstruction ingo far as ruggedness, temperaturs limits, etc.
sball permit shipment to avf hatallation at eny fixed IBM insgtallation of

the Army Security Agency.




