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Sub3ect: Initiation of D/A Pro3ect l1o. 29-66-030, HC-4 Marlr n am 
Alpbabetic Substitut1oo Eavioe 

1. RM'DDCIB: 

a o IB6 frcm Chief, Ma.cbiae Branch to Chief', Reaearcb a.n4 Dave lo"PJDSnt 
D1?1&1CD, elated 6 3amary 1949, Subject: IC-4 Mark II. 

b. DS trom Chief, Macbiae :Branch to Chief, &search and .DeYelopmsnt 
_ D1Y1sioo, dated 17 Jaauar7 1949, Sub3ect: Military Cbaracteristica of the !'0...4 

Mark II aDd Alphabetical Subati tution Device. 

2 D lJISCUBSIOlf: 

a. !PDC1ea Concerned: 

(1) Cosmzaut Agency: Wavy 
(2) Directins .Ag&Dcy: Ba"7 
(3) Bequeati.Ds .Asency: Arrq Security Agenc1 an4 EaY7 
(4) Participetins lageDoy: Army Security Agenc7 
(') Coord:iDatius Asenc;r: lla'r7 
(6) other Probable Interested AseDCiea: USB 

b. hrpoae: 

The purpose ot ProJect So. 29 .. 66 .. 030 is to de't'elop an improved 
'basic •cbi:ae and an au:dll.ary device for perf'o:rmiDS numeric and alpbabetic 
eubst1tut101D8 and otber operatiG!lll in cryptclOSJ. Tbia equipaent ll'ill be 
operated by CSGAS-92. · 

., 

c. ~cr1pt1on: 

, 

Tbe :BC-4 Mark n will be analosoue to the COillllerical IBM reproducer 
except tbat there 'ldll be an additional set ot 80 brushes in each feed and a 
coorttinatiDg feature which v1ll control feedillg depeDC11Dg upOD the reedina in 
tbe two fe6lcis. In ad41 tion 1 t v1ll be designed to permit attachment est various 
special dn1cee such as the alphabetic aubstitutioo clevice tor controlling 
ita Q1)8l"at1cme. The alpba.betic substitution device will permit the encipher~ 
~~~&nt or deo1pheraeDt ot l to 5 element mite at the rate ot 100 units per 
minute. The substitution device Will bave a 32 x 32 matrix vbich vill be 
campl,te17 ~l..Xible to accommodate any set of 32 32-elemsnt sequences. 
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d. Related Material: 

The lfC-4 Nark I Machines nov in use b7 CSOAiJ-92 werebuilt for 
tbe lav, durii!S the War aDd are 'be.dll in Deed ot Z'O'PlacemeDt. 'tbeir 4ea1SD 
does not permit 1181)7 easeDtial t.unbt1cma which vill be 1DC~OI'&te4 1D the IC-4 
Mart II. . . 

• -~DavelO}!!!nt His~ Stat!!: . . 
. . . . i . . 

A FO~eot ilaa been .set U\) b7 the ~ dr Ships, t~ design anct 
enatruction at the BC-4 Mark li ·alii for certain awd.U8!7 equii'JIIeDt ae indicated 
:lD the speo1ficat1ona att.aobGi; u u Bxh1b1t. Deatp vorll: baa been completed 
b7 the lntemat1tcaallua1neaa ~iDea CorparatS.oa and conatrtlct10D is Ull4$l"'Cf&J. 

! . ! . 

t. ~Poeell Deveioimieat: 

Th1a pro3ect Will be: cOD4uctec1 \1D4er Ocmtract nesotiated by the 
llaVJ, to vbioh tile Arm:j SequZ-itr ApncJ rill tranater f'lm4s. 

(1) Pbaees ot theproJeot 1nclu4e 4eveloplllefD't and fm81DMriJ)g and 
aerrtee teats. 

(2) Four sernce test models at tbe ~-4 Mart II will be required 
and oneaervice teat model ot the alphabetic aubat1tut1on 
ctence will be nqu1red. The service teats v111 be ma4e b7 
~-92 aD4 BaVJ. · 

(3) Pr1orit7 lC ie rec01111f1Dclec11 v1thin tbeterma ot Par 3a(2)(c)· 
' Ot War Depa.rtiaent C:trcuJ.uo 71, 18 March 1947, 'Mcause of the 

intended. operatiaaal use. · 

(4) The estimated coet fit this proJect to theA.rat7 Securi tr Ag,enc7 
is $74,800.; . - . 

(5) DmtlopmeDt vill be completed in approx1mateb' 18 months. 

8• Secu.ritz: Claaaificat~on..t 

(1) The equ1praeDt vhile ~ c1e1'eloPII8D'i; V1ll be claes1fiecl 
CODIIDTIAL. · 

(2) . This ·equf:pment vil~ be consicleretl 1D the "11m1te4" catesarJ.· 

(3) Cr7Pt03l"&Pb1c clearance will not be reQa~ 'ccr peraomae). 
· cODcerDed. in the developa&nt. 

3· RICCIIMilmlfi<E: 

Tbe SubcOIIIIId.ttee rec01D8114a that Pro.1ect 29-66-0301 liC-4 Mark II BDd 
Al})!labet1c SubstitutiaD Dence, be established, claas:ltiecl ae ».Yelopment ~. 
aez.q, e Teat 1'Jpe, aDl aeslpect a PI:! ori tr ot 10. 
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A. Ob,iecti't'a 

EXBIBIT "A a . 

Proposed M11ita.ry Characteristics tor BC..4 
Mart II 8.D4 Alplabetic Substitution DeVice 

.1. '!be ob.1ect ot this clevelopEDt is to produce (a) a \)asic machine 
similar tD nature to the present RC-4 (a type ot p.reaeii81DS punch) but having 
increased capacitJ ot control aDl COJIIPuttt.tion, more flexibility anc1 improved 
aocurac1 aDcl (b) an alphabetic rmbati tution device associated with the basic 
mach me. 

2. Equip~~~~~nt ot the Q-pe clescribed herein is required to ezpedite 
clecipherment and to permit substitution operations ot various tn>es. In 
a4dttion, other crJPtologic functions, e .a ... , those imolvecl in tra.Daposi tion 
solution and decodins, oan be performed. 

ll. FuDctiaaal Characteristics 

1. The 110-4 Mark II shall ha:ve as its pnanl f'mc~i~: 

a. Transcriptico of 1Dfet"'D&tiOD f~$. ()9:16 fll.e or punched cards to 
ant.tber • . 

b. Comparison at data betWeen two fi las ot cards 1n such fashion 
as to caotrol bOth the teediDS and p~hiDS ot cards. 

c. st~Dsing at iaf'm'IDation tar further aoa1Jais aDd punching the 
result or· that aaal.ysis into the same card from which the 
sQUree ·aata vas read. 

a. Contr•l by basic machine of various auxiliary devices. 

2. Tbe alphabetic substitution device should be ~.t.tac~ble to the 
basic machine ana sball permit simltaneous decipherment or encipherment of 
1 to 5 pos1t10DII tbrough a plugsable matrix having a caJl8City of' 32 32 ... ele:ment 
alpbabeta. 

C. Tentative Technical Considerations 

1. The basic machine sball have a f'orm SD&lo.goua to the present IBM 
type 519 reprod.ucer vi tb. the tollowil)S principal .diff'erences: 

a. Three- reading atat1oDS in the reproiluce teed. 

b. Two rea41ns stationa in the ;;t:~:dJ. f't:TM1 one preceding and one 
following the pancb station. 
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c.. Coord1Datiz28 feature vh1oh would permit a catrol ot 
feecl1DS in both feeds tram reacl1J)s ar the ca:rds. In 
adcli t1cm, the coa1'41Dating f~ture s'ball. }Htl'll1 t control 
of punching aDi ether funetioDa of tb8 machine .. 

d. Prorisi® f'cr at-tachm8nt and. CC!mtl'ol 0Jt aux'1liar7 dericea .. 

2. '£he alphabetic a11ToaUtut1m t1erice sball baYe tlw toU.owmg 
cbaraoteriatics: 

a. A PlUSPbll.e matr:iz perllittiDg tTlle plugsi.Ds of 32 32-&le~~&nt 
alphabets .. 

b. A choice ot e:srra 32 out ~ the 38 at&Daard IBM cccli!ISS tor 
r&Slllt pUDchiDB. 

c. A choice rat fm7 32 ou.t ot tbs 38 ataD!arcl IBM cocUnga to 
control the cocarcUnates at tbe, ma"trix. · 

d. .AbiUt;v to bypass tha matrix wbenever a EitJIICial. character 
representing a garble occurs in either Dlt' both key and 
cipher (cr plain). 

e. Autoare.tic checld.Dg f'eaturea "to irsaure acclll"&C;v at nsulta. 

t. Capac1t7 to cpenlte tram 1 to 5 positicms tor each card at 
the rate ot 100 earda a minute. 

D. Tb.1a equipJIIGZlt &ball be used' at timed eta.tiCDB· 

B. '!he equ1)1J1ent aball ble installed :ln f'1xecl IBM 1nstallat1cma of the 
AJ:rq Socur1 t7 .Aeenc7 ana ether cr;rptolasic agencies .. 

P. The ve!ght rill the equipment shall not exceed 125 l'bll l)er square toot 
ot bnriDS 81'ea. Tbe )1.1!Xi'IIIWD d1mslD81ons shall ~ot emceed heisht 6 tt., v1dth 
4 tt., leagth 5·tt. 

G. The desirable lite expectance at the eqv.ipiii8Dt w1tb reasonable me.inteDa.nca 
s!lall be 5 JHr8 lmder either peace cr var aonditiho 

II. Perf'Cil'llla.Dce Requirements 

A. Bqu1}8!lt shall cOliform to tbe I88JII$ staDaarda requ11"ed. for c0111D8E'Ciall7 
produced. IBM •ch:lnes. 

III. 0perat1ona azx1 Maintenance Consideration 

Ao Equ1'PIJ.I8Dt shall 'b6! capable at c~nt1nuoas opemt1oo for 20 hours a ds:s o • 
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• B. !l.'be basic machine aDd aux1l:l.ar7 do'rico aball require no more tbaD 
one operatOr &114 eball be ainta.1De4 an4 ftr'f"1cei bJ the same persDDDel who 
maintaiD 8DCl aenioe otJJer DM eQU1'PIDDt. 

c. ~ar181on ffll: P1el4 ~. 

1. RequireDmte t~ f:leld binte-:1a110e a!lall be simi.lar to those for 
otber DM equlpueDt. · 

lV. Pb711cal CJJaraoter1et1ca. 

A. Bcpa1pment &eatso aball take into cona1dezoetico a111pl1c1 't1 of ma1D
tem.DCe, III!IZ1111DD possible ue Of s+Amdanl pane aac1 otber aimU.ar ocmaiieratiOD& 
nozslq 1Dvol'h4 1Dthe dea28D til 11M equ:tpmat. 

B. '.rhe eq\lip!lfDt 8Jial1 O'pimte fl'am 110 volta 60 c,.ele a1Y4le pllaee 
power euppl.J. 

. . 
C. 'l'h1a eQU1~ aJaU 'be ct .. a:lped for use 1D PhaSe IV ot air oper&tiomi. 

D. The cODa~CtiOD , ... o f.- aa rugedDesa, temperature. ·limite, etc,. 
allall )l81'111t ab11Q8D.'t to 8126. :t»Jtallation at 8D'3 fixed IBM 1Datallat1on fit 
the ~·secU'itJitptlc7• 
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