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3rd Memo. Ind. 

ii .P. & 'i'.Div., OCSlsO, Nove_mber 25, 1930 - To :Research & Development Dh1s1on. 

1. As suggested in the 2nd Me1:10. Ind., there 1e attached hereto a 
statement ot reqUirements in the torm of a general perfo~co specification 
applicable to the cipher machine under consideration. 

2. l.lr • .Friedmwl of this Division will bo avt.ilablo at ~ time to 
diseuse flli'ther details that may ar_ise 1n connection with this project. 

t.ttsched-
Spec if ice.t ion. 

I~. :B. il.Iora.n, 
C~ptnin. Signal Corps. 

JA;pproved for Release by NSA on 11-21-2013 pursuant to E.O. 1352§ 
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WAR DEPARTMENT 

SIGNAL CORPS LABORATORIES 
OP'I'ICE OP THE OFFICER IN CHARGE 

FORT MONMOUTH 

IN REPLY R,EFER TO 

Mr. William Friedman, 
Office of the Chief Si~ Officer, 
war Depa.rtmen t, 
Washi:ogton, D.C. 

My dsar Friedma.nz 

OCEANPORT, NEW JERSEY 
November 26 t 1930 

There is attached a general specification and operating 
requirements of the cipher machine. It may very •11 be that you may 
want to add to tbis or el1mil'l8te certain parts; do as you wish in this 
respect. · 

It is rec011m1ended, ho118ver, the matter be turned over to 
the R. & D. Division at the first opportw:d ty ina.SII'l11cb. as the f'ands seem 
to be available. It is believed tbat there -is Sllfficient information at­
tached herewith to enable Ersfeld . to makB an intelligent bid. Upon his 
starting work, there are ma.D1' 11 ttle points which I 1'10Uld like to talk to 
him aba11t without cansumi:ng the time necessary to mald.ng drawi:og layouts, 
etc. You. will note that the o-verall dimensions given are somewhat in ex• 
cess of that of the standard portable typewriter. This is due to the ne­
cessity of embodyi:ng a tape tra.nami tter which in itself has an overall 
dimension of Sf" :z: ~" x 411, am weighs approximately 6 pounds. 

1 incl. 

GAG:F 
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SPEC D'ICA!IOX FOR PIELD CIPHER JIACllDE 

1. l!hS,a spec1t1cat1on usc:rS.bee a ponable -cipher aach1DS to be used b7 

the Aftq f~r ene"lph~riag and decipher1DB meaa&B8s in the field or at pe~maDen't 

loca"tione. It is desired. 1hat the over_,l .cli•nslona be w1\h1D 6" x 10" x 12" 

and _tha 1ihe approxila1ie ••ish' DOt exceed 22 lbs. It is intended that -.he 

~lpher II&Cb.iDe be aaecl w!fih 't nlt batter7·~ !he ltatte17 w1U be of the BB-29 

norage tne and 1a not to 'be twaished as • pan of tbe machine. 

2. It is to be &8B"&VIS4. that ••ease• euciphered with this aach1De will 

be deciphered subseqv.ent-~ with a similar ~hine using the sue aett!Dg of 

.een.alll operational feature a. Tb.e machine aball consist of' a proper frame; a 

three-row kqboard CODS'Ututed of 01117 :&he. 2& letters of the alphabet and 111 th­

out aD,J other k87s and ·associated bar.s such as 'the apace bar; etc. a a 'bank of 

26 1118&1). lamps, poe1t1oud prope:r17 on aa i·nellned plaae wit-h the 2& let~ers of 

the alphabet cleaipati1Dg each lampl a rotatable. cipher wheel the orientation ot 

which is c!etermilled by the com1&uity of certain electrical c.ire.uJ.ts set gp by 

the 1Jiteract1on ot a tape tranamitter 1n setting :u;p certain ·sequeaces in con-

Junction With ~ive switches operated pe~atiTe~ as a set b7 piDa.oD the 

peripher7 of the ci~e.r wheel, a motor or ~ther means bei!JS· prQv1cle4 tor pre­

serviDg teuton on the api'1Dg which rotatee the cipher 11.b.eel. Pnper magaeta 

shall be provided for releaaiDg the cipher wheel and tor steppiag forward ·the 

tape in the tape transmit.t·er. A relaJ shall 'be proTidecl which tuactlona to 

impulse the circuit· at proper tilDe and release same. "This aasambl7. shall 

faact10D 80 that ill ·811Ciph~ring· ·& messap the pla1n-tezt mhar.Uer Will be 

struck 11JB11aall7 on the kqboard. !'Ilia particular te7 v11·1 clo.se a contacl 

and a c1rcuS:t will be closed 4epen41l'.t6 upon. t;~ poaitlon at that 1nata.ut of 

"the cipher wheel and the set of contacts established at tbe tape tren•itter. 

A particular laap shall be illumiDated., tbereb7 desipatiDg ·the CJ7P'ograph1c 

letter rea~&ltiDg n-om that combination.. Upon dsc1pher1ng, the reciprocal 

action &ball ensue, 1.e., upon depressing the CJ'7p1;ographic character keJ' on 

the ll:e7board, and giftll that the cipher wheal aa.4 tape transmitter ~e in the 

same sett1Dg~ as the7 ·were at the. time of e.n.clpherment. ot tbat cha"racter, the 

proper plain-text character will re.sul t • 

. ............. ___ : __ ; 
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s.. !'~ kezbo&l'd &ha~_l be prov1d.e4 •·1'"' a etanaard ·three-row arr.aace­

•nt o£ ke7fJ uiag ODl.7' the 26 letters of the alpbab.et. Each ke7 ·bar shall 
. . 

be prodded wlth an 1Dd.1vldua1 llleulated cont.ac' whi'ch is properl7 positioned 

over a fixed cont.e.cR 1101Ul'te.4 1nt•gral to and "lnaula\ed from tbe •chine frame. 
. . 

!he ke3-bar contacts ·shall be wired in coDDOB \o ·one s1 de of the· bat\eq. !.he 

tlxecl or statioDSJ'7 CODtac'a :shall b·e wire4 to sall- Ql"ing pl'QD&'8rs which . 

·make contact with flush studs on the cipher wheei to be described ·later.· It 

.!Jll therefore be seen ttbat all 26 -contact-a are coJiaODef to ba\teey on one · 

s14e •. the other 26 contacts goliJg to the 26 plugera which· act on the cipher 

wheel.. 

4. t?he cipher wheel shall b• •cS.e· of bakelite or suitable insu.lat1DS 

material of 0711n4r1cal to~ and carr1e4 apoa pref•rablJ a vertical abaft. . . 

fh1a sbaR shall at all tlae.s be F.0'1'14ed with. spriag teDaion tendil:tg to 

rotate 'the cipher wbeel. about the shaft. A Bll&ll motor· r11q be used ~ pre­

serve this t-.sion on the ap:r1ag. Aax1Uary· 11118\hod• of preserv!Dg this ten-

s1on will be considered. ·!he cipher wbael shall be pr·o-.1ded -on its per1phei'J' 

witb. 26 teeth -eqaal.l7 apaoe.cl. lfheae teeth shall wo.rk illto a lock pawl which 

ahall d~ermlne the position at which tb8 c1phe·r 11he•l shall atop. Properl7 

in Une w1 th these tee'bh·, .B~J4 preterabl.¥ above, there. ahal.l be five pins set 

into the per:lphef7 .of 'the wheel in lllle aboye each 'tooth. !his i.s to b-e 

coast.rued ~ lSO pins in all coasiatiug of ~ rows app:oox1ilatel7 us.85° apart 

with 5 p1ns per row. !he action of these piD:s W.lll be descr1 bed later. The 

cipher wheel will baTe two heads or faces. .Each of 'these faces, top and 

bott.om, llball be proYided Y.f.th ~ •tall1c oont·act stud.a tor .each of 1ibe atop 

posit1alia determined 'b7 'the teeth abou\ the perl:phe17. ~heee studs ahall 

make contact with the EJame llUI&er ot pllU'Igers mounted 11ltegral with the machine 

.and positioned abow 8Dd below the cipher wheel. the -stwls of tile cipher 

wheel shall be coDDB~ted from one taoe to the opposite face 'b7 •BDS of flex..o 

be each that a reciprocal :rela1i1oDsb1p is preeened. ktweeD coJmectio~s to 

various let1iers. 

. -- - ~- ---- ......... ·-- .· .... - .. 
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5~ '!he lamp bent aball cotssJ.n ot 26 lallp socketa .Af1d lamps mounted o.a 

BA. 1n8\llated _panel at- a conYeD1ent qle tor ob.aaryation to the hor.lson.tal 

plane ot the mach"1Jle. '!heae lamps shall b·e an"&~tged 1Jl ~ rows Mel be 4ea1g­

nate4 b7 \he 26 letters of lhe · alpllabe-c. A preferred method ot. de&$.Bnat1on 

ia to have ·each l~ap aet. behiDd. a _groUD.4 glass 41ac 'liPOn which the le,tei' is 

paiDted with a suitab.le black paint, so that wheD the lallp is 1llum1Dated the 

letter shows clearq upon the gro.and glass surfac;e. 

6. I. tape t.ransmitter ot a t7P8 COJIIDO.Dl.7 used 111 prillt!Jig telegraph 
. . 

praciiice shall be furnished to the contrac-tor. !rhis tape. 1i.ranam1tter is 

desi~d. tor use with a tape of the five-unit Bawlot code.. The holes· in the 

tape determine which ot a .set ot 5 oon'taci;a shall be made at &ff3 instant. 

!'hese contaote shall be wired to Interact wUh the contacts ·Which are operated 

lJ7 t• pins on tbe periphe17 of the cJ.pher •heel. !he wiring 1D this respect 

:1a shown ln FigUre ·1. A tape-stepp1Dg magnet is providell f'or· stepping forward. 

the ta,p• one• tor every operation of the k8Jboar.4. It wi.ll be necesaar7 to 

rewind this aasnet· f'or+wl't operat.ion and to wire tbe IIIS£Jlet so· 1;hat it ope­

rates by tmlversal bar act·!oli gpon releasing an.r -ke7 of the kq-board. ~his 

•7 be 4one as a rel~ fU.act.lon. 

·7. !he cir.euit wir1Dg shall be as aholr&:a ~ attached figure 1.. AlterJJate 

method.$ performtag the .same function •111. be. co.aa14ere.4. .It Will be note4 

tha'\ operation ot a given ke7 Sllch a "W" wS.ll set, ·ap a cirea.it fmm batterJ" 11 

throush the kq ·contacts., through the cipher wheel, lower arid upper contacts, 

'\llrough lamp deslpated "Q", ancl J'Gtarn to llatteey. !rhe lAmp will 'be 1llum1.­

uated and the lett.et "Q" desigaat·ed thereb7 for·~~~~ operation of the -.,n ke7 

with the cipher wheel in that put!.cular position.. The action or depressing 

the "Q" teJ shall ·llave a reciprocal relat1onsbip ead the lamp des16DA'ted llfl" 

shall be 1111Dinate4. It is cle.s1red that this r~lat-iollahi"P be pre·aerved tor 

the .26 let$era ot the alphabet as operated by the· ke7board for ever;- one ot 

the 26 positiou in which the cipher wbeei 187 be set. !his is simply a eatt.er. 

of pro:jler w"iri~~g· throDBllou:t. ·!he circuit arrangemeut.s for stopping the cipher 
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wJaeel at 8lq P'~• poslti• are alae ....._ Depeu4aa' upm the coat11mitJ 

t.t&ZD&gb the ·Rrlou ooataot• lur&wea wlre ·so a4. w.tre Sl detendaes the pe­

sltlone of .a'toppap of tile e1plleJ'·1fhee11»7 •- ot the ar.tare or pawl of 

~u ••1 eta61»c aap• 25. the cme •r1•• ot· OOiltaota 4eeigna\ed .26 ao\ 

ill aocor4aa:ce with tbt ;particulw pendatlon ot the halea· ill 'the tape Sa the 

\ape t.ran...Stter at a st,...n lna~.. ft.e other ll8t: ot CCIDtac\a d.ea:laaa-te-4 22 

·""':r 1.a. accordallee wtth '&be pan1cala:r peraa.tatloa ot pJ.aa em the pertpheZ'J' ot 

·the elpher ·•heal that p'l"eaeAta itaalf at. a partical.ar maam' to t~ COILtact 

lenra o.perate4 b7 them. !he plaa oa·t~w o1pbar •~llllllet 1D41'ri4ual17 be 

capable or Mi.QS· either bl'e\lS'h:t 1A'o operatJw position or lett iD a DeUtral 

poaitioa. thu allowing of 26 41tteren\ gJ:Ovp1aga or pel"Ste:t.ions or operat1w 

a114 nn.tral pia·e arola4 the p•lphel')" ot the '1pbar wheel. \'he purpose of 

hav1Dg the pins c~pable of b81.JJS set· 1n'\o aa operat1Ye or IWl'tral posttioa is 

so that yarS.ows pe·raatatioDB oea be eet up 8ll4 cbaDced. at· will. It 1e 4eaire4 

t'bat the wheel lte nleasa4 ao4 atoppe.d ~t upon the Jo!m action of the 

set of tap..,.van8111tter. .eo.ntacte 8114 'b aet ot cantacta controlled 117 the p1aa 

on the cipher wheel. acc0l"di.17f: to the rl'de Ulat so lDD&' aa 'Ghe. pe"l"'lmta"10A ot 

OltMae\a est ap at \..be tape 1ir&ll8JI1tter la 41rte:nm't fJ:OIIl tlla'\ set up a\ 22 ·'b7 "' 
~: ... 

p1DI OA the oiphel" wheel.,. "tihe la't'ter colltiJUMta atepp!ug.,. and IROIJB ouq wherl tJsoM 

two seta· ot cODt-aot.a co1DCJ.48. A ape.oatepp1Ds, ·21. ap.et ie shown~~ apera:\ecl bJ 

re.lq 28. A relaJ lball -..provided such as tbat shown ·at 28., which pertOZ'IIs 

· whateYel" .requJre•ms are aecesaaJ7 s·uoJl as tape-nepp!Dg an4 control for cipher 

wtwel. !he ut1on ot \!do. relaJ ~ be ·•cle to 14\eraet meehanicall.J' wit.h a 

UiYVAl bar on tbe !I:Q"'boar4. 

.e. J'u.r'ther ie"taila ot the •ehlae aa deacri.'bel ·alton ur· be •rkecl ·aut 

ln asre~• batweeD the contractor aD4 a npnaezrtsU:we of" tbe Sipal Corps. 

'!he 1aspectSon w111. cona.iet la tenlDS the .ab'M t~ ncoeaafv.l opera1o1on ill 

encipher1as aot -4eol})harizrs aeeaapa with a o1pller tape, a 1111niala apee~ ot 

oparatloa ot 60 characters per· almlte be!q J'etuire-4 tor e1 tber (BICJ.phermell\ 

or dealplLel'IMtat.. Proper clp!aer tapea 11111 k S'qna1Bbe4 ~e ccmtractor. It wlll 
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be .aece•IIU'J' 1a \bll 4neloPEJ1t· that cart$ ez;periaeatal wozok 'be done. !he 

b1~48r ahoU14 ·take 'Uleae tenvea. 1n\o ·00118ld8rat1oa a.a a t1D1ahecl prodD,et. ia· 
. . 

daslre4. It 1• b.ellew4 '\hat autficieat det&ile ha.Ye bee glYeD • proY1d8 the 

basi-a of aa ~e111pat bid. !lll'ther atails will be provlcled. aa 'he work o.t 

• 
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SPIC IPICJ.!IOI JOR P.JEL,D CIPSEB VACBDE 

1. _ '!hi• IP8C1f1cat1on leacl'lbe.a. ·-~'able Glpber mach1De to be_ u•4 b7 

••- ,f.J!IQ' for encipherS.q and deciphering ••••• 1n the tieltl or at perament 

locations. It 1~ 4eeired·'til.&t ~e o:t"erall diat~sloaa be withia 6~ z 10" ·x 12" 
~- .. : 

8114 that the apprmmate ·welsh' not exceed 22 lba. . ·It ·1s Sldeuu4 that the 

cipher mac~.iiB N GAd with4 Yolt ._batter,-"' ~h- ltatte17 will be o'£ the .BB-29 

norap tne aad 1• DOt to be tarnished as a pan:· o~ the machine. 

2. . 1't ·i.e to- 'be aaBUE4 that ••ease• eiacipherecl with this mach1De will 

be Miphered s\lb"sequ.elllq with a aiitilar Jiaehlae u1ng the same aetti»s or 

a•naln op$1'at1onal. teatv.ea. fb.e .chiDe· ·shall colls181i of a proper t'rame_, a 

three-row kqboar4 coast1tuted. or on:q the- ·26·1ett.er-e Qf the alphabet and with­

out arq other k~s aa.rl aasoc1a1ie4 bars such aa -the apace 'bar';· etc.; a baDt or 

26 -.11 l&~~tte-, poe-1Uoaa4 properlr on aa irlol1.ne4 -plaDe with the 26 let1iera of 

1ihe alphabet ua1pat 1JJg each l&BW; a rotatable cipher wheel the or1enta\1on. of 

whlch is u~e1"111111ed b)' the continui1i7 of certe.J.o electrical ·a.1rcuJ:toa aet up b7 

the 1Dteraot1on ot a tape traaami,ter 1n aett~ up certain aaqueuoee in co~ 

Juno:t1on With :t1ve awitches o_pera.~ed penal'ht1ve~ ae a set b7 plns oa the 

periphe17 of the cipher wheel, ·a mo~or· or other means 'be1~~g prov1de4 .for pre-

serv1Dg teulon o.n the apr!Dg which rotates the . c-lpb.er wheel. Proper lil&gRets 

shall 'lite proY1c1e4 for rel,~aa1Dg 'the ctpber wheel m4 tor a'epp11Jg ·ro:nard the 

\ape. in the- t~~pe truamit te,. A rela7 aball 'be proY14ec1 Which flUIC'Uona to 

111Pulae th• ch'cait at proper tiM ud release aame. flai-a aaaembl7 shall 

faDCtion so t·hat · in eDCipherl~~g .a Me sage-· the platn-te:D ehar.aeter will lie 

at~ct MBD.8l17 on 1ihe ·kezboar4. "!his ·part·iclllar te7 will close a ooli"tiact 

· and a circuit will. be closed 4epen41D« ·UJ?OA· the- poa1-tion at tllat !.llniA"i of 

I· 1ihe cipher wheel and the eat of contacts es,abl1ahed· at ·the tape tru•1tter·. 
! 

·A particular uap Bhall ~ :illum1Dated,_.thareb7 4ee1ptirlg tbe cr.rptograpaic 

le-t-ter_ rearllting trom ·that comb1Dat1oll. Upon. cJeo:lpher1ng,. the reo1procal 

act lOA shall ensue. i.e •• '\POD depresair:Jg the cr,rptosraph1c character ke7 on 

the ka~board.. and gS. ven tbat ·tho cipher wheel ·and tape tr·anllt11i ter are Ut the 

aaae setting, as tbq we:re _at the t,ime of e.nclphermeat of tbat character, the 

proper pla1a-tezt oharao"t;er will resalt. 
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•at o£ te7a u112c 01117 the 26 letters of the alphabet. Eaoh k&7 bar shall 

lte prov1484 with an 1D41v14aal_ la8111a\ed ooatac\ which 1a prope·r17 pos11iioae4 

oyer a fixed oo.D.ta~ moWlted iD1i~l. to and Juaula\ed hom -.he machine fr88. 

!fhe k87-bar oomacts allal.l lte wired 1n com&OIL \o oM e14e or the batteq. !he 

f'iz:e4 or atatio11er7 contacts -shall "be wired to emall, apr1ag .plUDprs which 

.make con"t;ac"t; with tl!Hh atuu on -the oiph&r •heel t·o be deacr1be4 later. It 
. . 

Will therefore be seen tltat all 26 con'tiacta are c0"111l'11;0De{ to ba.tter"J" on ou 

s14e. the other 26 contacts soilrs to the 26 pl'IUifJ8ra which act on the cipher 

whael. 

4. !'he ciper wbsel shall be •de ot bakelite o:r suitable 1nsulAt!Dc 

material of C711D4r1cal form 8lld carr1e4 upon p:rete:rabl7 a venlcal shaft.. 

'!his abaft a!lall at all t1mea be prov14e4 wStll spr1Ds teaaioa 1;e~ to 

rotate the c!pber wheel. aboUt the shaft. A. small 110tor fiJB8 lle uaec! to pre-

serve thJ.e terusion -on the apriDg. Awdliar;- method& of preaervJ.Ds thia ten­

sion will "be oou1dered. !he cipher wheel aball be provided on ite per1phei'J' 

~ · •1 th 26 -teeth equall7 spaced. '!base 'lieeth ehall wOit !Ato a look p•l which 

ahall determille "he poa1"\S.on at which the cipher wheel .aball step. Prope:rlJ' 

lD line w1 th iihese tee•h,. ancl twefet-abl¥ above. there 8ball be .fl. ft p1ns -' 

1n'o the per1l)hel7 of the Wheel 1n llne alHrr·e each tooth. fhia 1e to be 

coutfte4 as 180 pins in aU coaaiat1.as of 26 rows approzS..teq 13.85° apat't. 

w1 th 5 p1Ds per row. lh• action_ of' these plaa will be de.ec:rlbed later. Yhe 

c1·pbe:r .,healwUl have two heads or tacea. Each of these races, top and. 

bottom, shall ~e proYi.ded w1 th 26 anal lie oolltact studs tor each or the atop 

positioas d.eterai.llecl b7 the teeth about tbe periphel'J'. fheae sta.de shall 

ake contact with the aame caber of plucera 1110unted iategral with the machlne · 
. I 

auci :pos1 tio.a.ed abo.,e ud below the cipher wheel. !he· ·"au of the cipher 

wheel aball be cooneotecl h'om oDS tace to the eppo·sl:te face 'b7 •us ot fiex-

1b.le conciuctora pasa1Dg through 'the Szlt;erlor of the wheel. lfbia wS.riDg shall 

'be such t bat a recip:rooal relat1oDah:lp 1a preserft'd between cOJlDI9c1i1ona to 

~arious letters. 
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6.. ~he laeJ 'baat ~1 conaist of 26 l8llp ao~na and lampe •nmted on 

aa inaulated peel at a conveAS.eat aacle for obaeryatioa to the horlscmtal 

plue ot the •chl,.e. fheae lamps nall be aJ.raagett 1u s rowe and be deatg­

nated b7 \he 26 lettera of the alplabet. A preferred E:$ho4 ot des1pldi1oa 

is to h&t.Ye each lamp aet· behiDd a fP'OIUl4 slaes 41ac upon Whicb the letter· is 

pa1Dte4 w1-.h a auita'ble blact paillt 111 so 'hat U8A the lalf1 1a 111111l1Dated. the 

letter ·-· clear·~ upon the sround glaaa aurf"aee. 

6. J. 1ia,pe va.nllllitter of a 't1Jl8 ca.noa17 uee4 1ft pr1ntlag telegrepb 

pzoact1ce ahall be fur.Qlahed to tbe contractor. !hie tape tranam1t.ter 1& 

clesiped tor uee •1th a 11ape ot the t J:n-untt .BaUdot ·COda-. !he holes 1ll the 

tape 4etermille n1cb of a set of li aoataota shall be aade at &IQ" inetrmt. 

!lleee contacts ahaU 'be wired to interact w1111 the·coatacts 'Which are operaud 

lW the pJ.Aa on 'lbe perJ.»he17 ot the olpher wheel. ·!he wiring in this respec-t 

1a shown ln lipl"e 1. A tve-eteppJ.Ds ugnet ts p~ov1de4 tor ateppiDg forwu4 

the tape once tar &'181'7 operation of t!l8 t-vboar4. It will be nocesaar.r to 

rewincl this -saet for +•lt operat.ton ancl 'to •in '*he augnet eo that l'l ope­

rates b7 UD1Yeraal ltar action apon releasing 81f3 ke7 ot the k&J'board.. lfb1a 

~ _,- 1ut clone ae a J"elq fuactio.a.. 

7. '!he eireuit w!r:!Ds shall be as ·ahollll 1.a. attache4 llsure 1. Alt~nate 

me'Ulod.a pertOJ'IIiaB the HillEl t'UilCticm wlll be considered. I'\ will 'be note4 

tllat opera·uon -ot a pY.en .tq aah a "W" w1U aet ·up a o.il'Oult tzooa batter.r U 

thl·cuap the kQ' cont.aots, t-lllovgb the cipher Wlleel, lewer and upper oontac·t•• 

'\hroagll laap 4ealpate4 "Q", an4 retvn to bat'teJ7. the lamp will 'be 1,Uami­

uaie4 an4 the letter "Q" clea1pate4 t.bsre'b7 for· tb.le opere.-t1on of the .._ .. ke7 

w1'\h the cipber wheel 1a that parUcalfiZ' pos1t1cm. !'ha anion ·of d8preae1.ng 
. . 

the "Q,• Jte, Uall baw a rec.lprooal :relatioaabip cd the laiiP deslgnate4 Of!" 

shall be lllamll!ated. Iii is desired that this relat1onuip be preserved for 

the 26 let"te:ra of" the alphabet as operated b7 the k87board tor ewa17 one· ot 

the 26 positiou ill Which the ~pher wbeel _,.be set~ lfhie is slllplJ' a mattezo 

ot proter wtriDg ~.bro-ugboa.t.. fte oirca.it azor~a tor do-pp1ag the a1pher 
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wheel ., ..,. ss..-- -posit~ ... 0118 ...... De~ .. tbe ooat111111"7 

tlu'o-Jllb tJMt 1'AZ'.lou oCIIltao'te lHI*-• me 10 aild Wl:re s 4etendllaa the po­

s1t1oaa of ato»PP of the clpber ·:wheel1J7 •a.• of the aratue ur JI.Wl of 

t.be Vb.8el nepp1ns mB6De\ a. !!he ou 1SG'l'lea of aoataots d&aipated 26 Mt­

la accoruaoe wS.~h the part1eulat pera&at-Son of the hole• 1a the tape 1a the 

tape tranalttar at a gi.ft.a Jasttmt. !be other an ef cOiltaets clealptecl 22 

act~: 1a 800ordallce wl'th tbe put.tcular pe1'121Gat1oll ot plaa on the per1pbeJ7 ot 

t.he c1Jhezo Wheel tbsiJ pnraeata ltaelt at a part1o'Glar ~" w t11e oOiltacrt 

lema operate-cl b-1' tbea. fte pJae oil the oSpbar whe€tl IDWJt J.Qdid4u.ll7 be 

capable o~ be1.ag either !woosbt·iato operat!Ye poa1t1DD o:r ·~eft in a aeu.trAl . 
poaltloll. t.hu aUawJDg ot a cUttc-ent f:P"'uplnga or- pelWltatioas of operat1w 

an4 aeatfttl p1Da aroaad tbe pC'1phe!'7 or- the otpbsr wbeel. '!be pVJOse of 

bav!Jtg the pine o.spable · of ·beiJIB_ ast; 1n\O an o,.n.t1-.e or uatl'al poa1t-1on ia 

• that ftrlou permtn1oDB oea be"' up ud oUD8e4 at w111. lt te c1eaired 

1ibat the Wllael 'be nleaaet. ·•d atop,pe-4 4epaa.dellt- upon the Jolllt action -of the 

.. ot -tape-truaitter oadana er.t4 'the aet ot COA'acta COSLtrolled b7 the p!Da 

on the cipher wlleel, ..:oo:rcll.Jc to ftlle rule tlla'$ so ·1oag as ,. pt.1'111lta'\1oa of 

oml'lacts .- up e.t ~tape t:rat.Wd.1i'ler ia 4Ufar8nt frena 'Ulat aet qp a~ 22 )J '~-
. ~ 

\"-

pw oa the cSphe 1tbae1. ~ latter aont1.mws etepp:Sas., ad atop. Ol'll7 wheD '.boae· 

'• sete of oQDt-AO'l-s Oo1D0-1de. A -.pe-atepp1Dt:t~: 2'1, Jllllt8D&'S is llhown. o)'er.ate4 b7 

n.l.a7 as-. A nlq ~1 be proncte4 a&Ch as tJaat aboWA a't 28, wh1cJa :pert01'118 

shate•r recau.:UeiDIUlts -are MPBBU7 SlDh &a "\lipe-etepp1n& an4 contml tor cipher 

wbeel.. !he action ot tb1a relq ~ be •cte to ~eno\ aecbaD!.oall,- wl'h a 

·IUll'f'P'-1&1 beZ' OJI tbe k87'boar6. 

e. rvther details ot the .achille ae dsscrillect abon U7 be worked oat 

!n ape .... betweGD tbt co».ttractv -.4 a repreae~&,atJ.1'8 ot tbD -S!saal Corps. 

'!he Sllapect--lOD wUl aonaSat la ~-iDB the- -.chiDe- tor aa.ooe.aaftll ope-rai loa 1rt . -

eacS:pher!JaB ar&4- 4eci'PhV118 •a-saps- with a alphc ape~ a. miD.isla apee6 tJf 

-operat1oa ot 60 cb.al'adwe per rdmlte beJq require A tor ei the.:r ec 1-pheaellt 

-or deoipheneat. Propor Ciplael" tapes will lie tGI'Dbhe-4 ·'the coutnc\Or. lt w1ll 

- 1 
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be aeeii&J'.J 1a tbe Cl~~pae&:lt ,,_. oer'a\.D ezperimeutal wol'k 'be 4oue·. ne 

bl44er abol&ld ~-· tl\eea .tea'\•e• SAto ·coD81deJ"atloA aa a tln1alut4 pro61a is 

duirad.. I• 1a llel1eft4 thAt aut.f1c1en'\ details ·~ave 'beu g1'ftn to pro11.1.e the 

'bat1:a or aa llltel1J6e.nt 'bid. Jurthar de"a1la will be pzov.ided ·u the work ot 

ana"b~ progreeaea. 


