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SubJe~: Initiatiaa ot D/A ProJect No. 29-6G-030, 1\JC.Jo. Mark II anc1 
Alphabetic SubstitutiOD Device 

tao liS :from Chief', Machime Bmnch to Chief, :Research and Development 
Division, dated 6 JenW11'7 191&-9, Sub~ect~ :NC--4 Nark II. 

· b. IBB f:rcD Chief D Machine Branch to Chief', Research andDave lopnent 
Di-riairm, dated 17 JaDUa1'1 1949, SubJect: Mil1ta17 Characteristioe ot t'h& BC-4 
!~k II and Alphabetical Substitution Device. 

a. ~iea Concernect: 

(1.) Ccpizant Ag,ency: 'ftav;r 
(2) Dix:ectins .Asenc:r: Na.,-
(3) Regueetilllg .Agenc:r: ArmJ SecuritJ Agenc'f· and l'JaV7 
(II) Particill8t1De .Apuc;r: . ._.. SeCUll"it;r .Agency 
(') CoordiDeatiDB Asenc;r: · lfa"Q 
{6) other Probable Interested .Agencies: USAJ" 

b. lJFRcse: 

'!:be purpose ot Project No. ~-66-030 is to develop improved basic 
•obims ami attaeblrJente ff!lr -per.fcmni~ numeric arrd alphabetic smbetitutiODS 
amd otb&r cperationa used in ceyptolas7.. This equi:pmnt will be used by CSQAS .. 92-

c. Description: 

. The NC -4 Mark n wi 11. b& aDalogous ta the CIQIJZDDEil"ical IBM reproducer 
except tbat . tbere vi 11 be an additional set of 80 brushes in each teed end a 
ooarc11Dat1Ds tea~ Which will control feeding clependillS •• the .readi!lg 1n 
tie two feeds. In additi'on it vill be desigraed to penait attachememt of various 
special devices such as the' alphabetic substitution device for centrolUng its 
operations. 'l'he alphabetic substitution device will permit the encipherment Oil' 

decipherment ot pen~phic •terial at the rate of 100 pentaez"aphe a minute. 
' !he subst1tu1cm d.e'rice will haw a 32 : 32 latrix which will be completely 
flexible to accomodate uq set at 32 32--element sequences. 
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a. Belataa' Ma:teriala 

!fhe JO-b. Mark. I· ltsohiMs JWV iD 1.18S'b7 CSOAS-92 wex-e bt,~lt tar the 
lfaq dur1ns tiDe tf~ and !fN bad!J" in DNC1 ot :replaceant. nes.r claaiSD 4caa net 
'P8ftlit 1111m7 tunct10118 ubich nll. be aea~ tn the DC.J&. ~ n. 

e .. I>nalOJe!! BiatFLUid ~t•: 

A P"O:Jeot baa been ret up b;r the Bureau of Sllipa fo&" iesip U4 
cOD8truct1CD or tba NC-4 Mu-k IJ ea tor certain auxi'.l.iu7 eqUipaent aa indicated 
in the spec:lt1cat:loaa attacbsd u u lb:hibi t. IJ'es~ 'VOZ'k bas been comple'tsd bf 
thl Interaat1oa1 Buiueaa Mlch1Des C~tiOB 8Dl CO!U!'t:t'V.Ct1tm is maw wq • .. 

t •.. l'£opoaec! D8v&l01!1!pt: 

'rld.a lll"O~ect vill be coaducted 11Dder coat.Z'a.Ct 1388ctiatsd b7 the 
Da"'J, to which t~ Arrq SeC111'1t;r Af!lmo71tiU. tralater flmb. · 

(1) Pbaaee ot the pro~e~ct :l.llcltlde ~elopi'Dimt 9 ~er111s, and 
~enice testa. 

(2) ·Jlour eenice test moclele of the :WC.J&. lfuok n Vill· be l"e'}Uired 
831.\d. one service telllt model at the alphabetic au.bstituticm 
cln1.ce vill be requil'ed. Tho service teats vill be made bf 

. CSGAS-92 and ·~. 

(3) · Pr1C2tl"it7 10 is recOIIBDded, 'Within tl1e terms ot Par 3a(2)(c) 
· ~War Dapartmnt C:lz>cular 71, 18 March 1947,, because ot the 

intended ue ill C!'J'Pta:Da~1c problems. 

{4) Tile estimated cost ot this pro~ect to the Arm7 Secur1t,' .Agem~c;y 
' is $7Je.,800.. . 

(5) Itevelopmant will be completect.1D approxilllate1J1.8 m011tha after 
.tbe app.rtwal ot hoject S29-66..030.. , 

g.. SeCUl'it;r Claaaif'1oaticm~ . 
. ;tl) · Tile eqtd.pmsnt while UDder cie'nlGPIIIBDt vU.l be classitied 

·COltlfllJD.I!I.Al., RISTBIC!'Jm dter deftlopmant. 

c2> This equipment will be ocmaidered in tbe "l1mi~d10 oatasorJ. 

·(3) Crnrtosr:at>b1c clearance v111 not be required f~ )?el"SC!mel 
concerned 1n the developmeat. 

3. BIC~lO!IJ: 

~ SubcODBD1 ttee rec0JD1118nds that 'Pl.-eject 29-66·030, NC-4 Mark II, end 
Alphabetic Substitution Davice be eetabl1sbed1 claasUied as Develop~~ent 'rna, 
Sen1ce Teat ~ne, 8Dd aasieDed a priorit7 ot lC. 
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4. ~g 

~-~ • • 
Ao ~CSJ&i 0011-i~ ~C'Willltie®. 

W. Slpec:Ui~·rd~ liOO.Je. ~ XI Wa-q ~l 
CJmt JWSM~ See ~ ~...680. 
1001l.l; JiEM~:I!.t ~ 110 net attac~ heNtc. Will be availl.abll.e at 

Ti~cknicw.l COBi tiliee ~4P1'Giq. 

5o ~:X:Qm: 

, Re}O!'!~te.t!ve 

Lt. C~er J_ohO Sld.ll21l1Sr ~ !llllSMps 

LEO-ROam 
Cba1l'I!!1Jl» Cr;vptolOSic 
SubcomilittH» .M!ATC 
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PJ:oopoaeci M1Utu7 f'baracWriBtibe tor ie.-4 MAli: II 

&Dl.Al~'-t1o ~~titut1CD Dav!oe 

I • CeGeal 1Dt0l"'!Lat1D 

Ao pbatot1ve : 

1. !be ~3Mt ot tllia· ~~~t i •. to llf'"~uce (a) a.._ .machiu 
a11111ar in ~tun to tb8 .P"~HD't ~.Ja. (a t~ fil preeeiastitg ;pmcb) but hav1EI!g 
i11CN888d ce.pacitJ of ·CCUtztt»l ~ CorapD.t!&ti~,. 11101"8 f'ln:ibil1't1 an4 ii!IP3D"fed 
ac~7 aDcl {b) an alpbabetic titt'bst1tut1cm ~ce attaohabl.e to tbe lra8e . 
macbS.. 

2.. Equi~t till the t7Pe a.escribed harem. is reguirea w~ite 
c1ec1pbe2M'I8tmt aDd to permit 8U'batit12tiao operaticms ct vancms t1JP88• In 
add1t101l!J., other crnrtolC61c funct1oea, e .. g., thoee ilrfolYed. :lD VSDSpOIIition 
solut1GD and aacodi»a, can be prfCl'llled .. . •' 

B.. l'unotiODal Cbaraot&ristibs 

1. ·.The BC.J&. Mark n should bave e.e its pneral tuncticma: 
' . 

a. TraDecr1pt1cm ct iDf'ormaticm f'roDII'Jle f'ila or ~ caraa 
to anfltber .. 

b.. Comparisaim of data betWea ~o tiles of. cuda 1D such taahion 
.u to cODtlrol beth th8 teedibs aD! plmQbi.Da at erda. 

c.. Sliii181DS ct i'DtaiE'IIlatton 'tor tm-tber .8111alp1a atllld pachmg the 
result ~ t'bSt am.qa1a into the fJ8JII.et card trca wb1ch the 

. source data vu rea.cl. 

cl.. CO!Dtrol bJ 'baee. DBchi'D& of varicma aux111ar;v ~ices .. 

· 2. The alpbabetio au'bst1 tutiari de-vice shoulcl be attacblable to the 
baae mach1DG &:M ll!lhoUld penit silllul:taneous deci~t. ot 1 t.o 5 l)OIEI1tiona 
throagli a plUSSQ.ble matrilt bs:dllg a capacit;r ft11" 32 32-eta11lelll't alphabets. 

Ce !entati._ TecbD!caiCCDB14erati~ 

1. !be bas~ machine should bave a fCIIl'm analogous to the present IBM 
tJP& 519 :reprduoer with tJio fol.lovins principal d1f:terences: 

a. 'l'hne reacliug stations in the reproduce feed. 
f 

b. Two readilts atatio:aa in the punch teed, om ~recediDa and 
ane· followiDS tbe punch statiOD. 
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e. Oo6rit1m.t!Dg feature which wcul4 peR1 t a ctmtrQl ot feed111g 

1D bath feede f~ns cmt!Be ca.r&s. In adtitiCD, tbe 
cOQltdiDe.tixJs f&ature should 'JPtl'lllit ean.tTL'ol of puncbins Uld 
ether func~icaa .of tha machine. 

4. PrOVilliaa fer etta·~ aDd ocrltrcl ot au:itlla.'rJ in1.ee1. 

. 2. The alplllabetic eubstittmt1on c1l.evice 81!1GiliA ave the fcllov1-
cbanoter1rst1ce: 

a. A plusgabla atari: lPSl"'ld:twt!q ~e 1>~ cor 32 32-elemant 
alpllabete. 

b. A choice of &"47 · 32 cut at tb& 38 at&Dclla:Pa ~ co«U11!88 tor 
Hault pmDCh!Da;.. · 

. c. A chcd.ce r8 szi 32 Rt of tba 38 etaa!tiard IBM ca41Dga te> 
oOD't.l'el. the ccorilimtee of the matr!:. 

d. Abilit7 to bwass the mat.r:lx w~ a special character 
repreEJentimg a ~bls occurs in ei the or both ks7 aDd 
cipber (or plaiD). 

a. Auquate provieico to insure accurac7 al results o 

f. Ca}l&city to decipher :from l to. !) positions tor each card 
at the rate flt 100 cards a ~ .. 

D. ftia equipment will 'be uecl at fiXed ertat:toae. 

E. The equipment will be 1Dstalled 1D fixed IBM installations ot the Arrq 
SecuritJ .Apnc7 and other Cl!.';rptoloaio asenc1es. 

F. 'lhti ve:tsht at tbe eQ.u1paent should not aceed 125 lbs per l!!lquare toot 
ot beariDS ana. '!b 1if8Ziaum dime.asioae illluld not ezcee4 beipt 6 tt.» lfi~th 
4 ft.~ leJJSi;h ' ft. . 

G •. '1'be 4ea1rable ~· ezpectance of the eQuipment with reasonable 
mainteNGCe a~14 be !) )-'are un4er either peace or '!'fU" cOD41tiOID8. 

II. PerfarmaDC&. Requin118nts 

A. ~g'llipuant should ccmfcmn to the same ete.Dda1"4s nquil'$4 fOX' commercial'J¥ 
produced lBM mchines. . 

In. Operations and Maintenance CDDB1cl&rat1ou 

A. Egu1pment shoulcl be ca.pable ot continuous operat:!.Gn ft>r 20 hour~ a clay .. 
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1. ft~ ~Q ncllaiD® ~ GL1millia3r~ 6ii)n~ mu. ~De ~e ~ ~ 

C!pX'&t~ uo& vitll 'lb~ mainta~ ~ 11sJR1cra« ~ * .. psN~l \Vl'D.o miml~m 
~ seniee otrlaeJr> mliA l!qui~llllta 

C. ~C'd.~icm f@r :fi~H ~~mnc~ .. 

lo ·~~~ fGr fi~Ut mirol~Gl e;JbOllllltbl ~ eiiili~ tl!il ~@:il~ 
f~ ~ mM e>~mi~t.. . 

rw. ~1\CI&l ~t®ri~~~ .. 

£. ~ui~'t 6-emip ~Jhou'il.d ~ ~~@ ecm~~~t~tm lil-lici~ ~~11m .... 
~, zmiBllllDllPCiilE.lil»~ urn:a> of w~ ~ .ol ~ IBlimi'!B e~i~tiODSJ 
1m~l1J!J ilrfuolwd in • <6l<lteJip IDi' Dt;a Gll~qtUi~t .. 

11. 'flb ~~v.ip~SD~ ~c\U\Ul. ~ts flra& u .. c wcltriD 60 o~le sitm~JJ.s 
pnmss ]pc:amo .,,~ .. ·. 

C.. ftis .'~~ipJ18lllltnll Tl»e Wiled il£1 Plbaas IV of mix- cpwati&sl. 

». b o~tl"12l.Ction in so tm> u ruge4Iaee_aD w~tm-e Utdts., stc .. 
ahc'QAU pe>X'!Di t sMprP.SDt to anclL installation at ~ fixe~ DM 1metalll£tion of 
the kRt1 Secllm"i tJ ~. 
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