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WAR DEPARTMENT. 
W ASHJNGfON 25, D C, 17 March 19-t.-J 

TM 11-380, Comerter M-209, M-209-A, M-209-B, 1s pubhshed for 
~ • I 

the mf ormatlon and guidance of all concerned 

[A G 300 7 (31 Jan 44) ] 

BY ORDER OF THE SECRETARY OF w AR 

OFFICIAL 

J A ULIO, 
Ma1or General, 

The A.d1utant General 

G C MARSHALL, 
Chief of Staff 

DISTRIBUTION IR 5, 7, 17, (21, IBn & H l (2), IBn 5, 6, 7, 9, IO, II, 
~ 17 (5), IC 2, 5-11, 17, 18, 44 (3) 

(For explanation of symbols see FM 21-6) 
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DESTRUCTION NOTICE 

WHY -To prevent the enemy from usmg or s.ihagmg tlus equip· 

ment for lus hcnefit 

W HE~ -When ordered h}' }'OUl' commdn<ler 

HOW -1 ~mash-Use sledges, axes, handaxes, p1cka'\.es, hammers, 

crowhars, ht.a\ v tools, heel of Q boot, etc. 

2 Cut-Use a"es, han<la..,.es, mat.hele11 et<' 

3 Burn-Use g.isolme, kerosene, 011, flame thro~ers, m 

ccnchar) grurndes, etc 

1 E .... plos1ves-Use fireanns grendtleli', TNT, ell 

5 Disposal-Bury m slit trendies, ro..,. holes, other holes 

Throw m stre.ims St..itter 

USE ANYTHING JM:\IEDTATELY AVAILABLE FOR DE­
STRLCTI01' OF TIIIS EQUll'i\IENT 

PRl!.Lll\ll°'ilARY-1 Afow all drum bar lugs to zero pontion• 

2 lloH! all l.,cy u,/ieel pins to left positions 

WHAT-I Smash-Drum bars, kc) wheels, gmde arms, h pewhcel 

gears, kvcrs 

2 Cut-C.m\'as t.clst., straps 

3 Burn-C1pher-key bets, tcchrncal manuals, pclper tape, 

can\.as <.else 

4 Bury or scatter-Anv or all of the abm.e pieces after 

breakmg 

DESTROY EVERYTHING 
v 



- - - --------------------
REF ID:A67854 

Tins manual supenedc• TU 11-~80, 27 April 1942, and 
T.U 11-3/JOB, 20 SPptember 194& 

SECTION I 

DESCRIPTION 

I. GENERAL. a Converter ~i-209-(*) 1t1 a crvptograplnc deuce 
issued hy the ~1gnal Corps tor use m d1us10ns and lower umts, do,u1 
to and mc1udmg hoittahons It may also he used by umts I.irµ:er tltdn 
W\181011, or hy duy other organuatwn Juthorizecl bv the Cl11ef S1p;ndl 
Officer The comerter provides d secure and rdp1d method of c,nplo 
graplung lact1cdl messages, and may he operated bv persmu1el not 
e:\.lens1velv tramed m Cr)ptography 

b Instruct10ns rn this rn.mua] are ap[Jhcahle to all cryptograplnc 
systems usmg Converter M-209-1"), JS modified b) puhlications useil 
~1th a part.Ji uldr system fhe symboJ ( * t JI! used throughout tins 
mJnnal to refer to Comerters M-209, ~f-209-A, .ind M-209-B 

2 PUHPOSE a Comcrter M-209-(* t is a smJU, c,omp.u·t, hJnd­
operated tape prmhuJ?, medianu.a] deuce des1guc,d for rapid enc1pher­
mg Jnd dec1phermg of tact1c,al messJges When properly set and 
operJted, it will encipher a plam te'tt me1111age of an) length, auto­
rndl.JcJll} prmtmg the enciphered te"t on .t paper tape m 5-letter 
groupo;, or 1t \\ill decipher J message that lias been prev10usly crypto­
~rdphed hv another Converter M-209-(* t, pnntmg the dear teJi.t on 
a paper tape ~1th proper spaung het~cen words 

h The con\oertcr 1s t ontJmed m d met.al ho-.;:, and is uormally l'Jr· 
r1< d m a <.Jm as t.dse, sus1Jemled hy a strJp O\oer the sl1oulder The 
rase has compdrtments for c,,1rrymg the mdnual, penc1ls, e"trd tape, 
mess.ige hooks, Jnd mess.ige ehps Inside the t.O\oer of the <-omerter 
arf' clJmps for holdm~ a screw drner, .1 pJir of tweezers, Jn 01] can, 
Jn mk pad can, dnd the roll of paper tape m use When desired, a 
hoind rarrung strap may be attad1ed to the left side of the maehme 

!J 1\1.\IN CO:lUP01't ENTS AND ACCESSORIES a Com erter 
l\I-209-(*) consists of the follmung mam wmponent pJrts \\1th 
weights and d1mens10ns .is shown (fig I) 

I 

''/( 



REF ID:A67854 

TM 11-380 
Par 3 

Comerter M-209, M-209-A, 
M-209-B (<..1pher) 

~ \ 1®1,~ @ 

®\ \ 'J'J® 0 
® Q 

:L:~ 
@ I ..J I 

~ ' " 1 " TL7416 

(1) ( an" llS lOSC (;) '-crt"W dr1"1 r (9) Tnk p1111' 
( 2) ( on\t..rl!'r l\l-209-( *) 
( n ( urr)lnlf strop 

(6) l\lc~•aj!1 d1J1~ flOl Tnk pJrl 1Jn 
( - ) I '" e7• rs ( 11 ) Pnptr tap1 

( I) Hand •trup 111) 011 ldll 

==-----=----=----=---=-----=-----=---- -=- -::,_--:::.....---=---

Q11alllll\ I 
____ I __ _ T111rt 

1 l.on"t rl1 r M-209-( * l 
l l nst.., lUnvu~ ( 1 0111J1lt..lt with 

I •trJps) 

I .;;trnp hund 1 urrymi.. ( 1 01111111 11. 

wuh snJ11~) 
I 

;-=-----------=-- --=--
D11m.1n11ms JI!' 1 &ght 

(111c/u.s) I (p111111dsl 
'---- - ___ 1 __ _ 

I ;111xW6xJ~~ 6 

111,{ :\. 6L x <i 

11 )'8 loni, 

b The folJcw. mg ac,c,essor1es are 1ssnc1l ~1th the cornertcr 

2 

Qu1111u ~ I 
-----

1 I 
} I 

i I 
') I 
2 

4 
2 I 

Can 011, "uh I O\el 

fun, mk pod, wllh 1 o\I r 
'kro:w drl\er 
1 wel'Zt..rs 
Pod, mk (m~ule mk pu1l 1 un) 
rupt.. puper rollb, (l m u .... 
1 •pare) 
flips message 
T'I ll-;180 

-=--=-----
D1mP11simn ( mrhc,) 

I 2~6" ~II - -- ---

' 2~6" 1
11 

1 
1 loni, (2~6 hlude ~6 tip) I 41ong 

1 d1Jm 111111111>1 1
11 w 1dt. 
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TM 11-380 
Par 3-4 

c The totdl weight of Comuter M-209-( 0
), mduclmg its acces 

sones, 1s Jpproxunately i%, pouncL. It weighs about 10 pounds ~hen 
pJt.kcd for slnpment m tins c,ountrv, Jml has J \oolume of ahout 0 37 
1 uhu loot 

4 IDE~TIFrCATION OF P.\RTS a Prehmmarv Proetdure 
Open the outt..r c O\-<..r of the m.u hmt> hy pu .. hmg the lmtto11 lot..ttl'..11 
111 the cu1ter of the, front of the t.0\ i..r Raise the muer 1111 lrom tht­
froul h}' hftmg 1t oft its sprmg eJtch 

h Numhererl Ueferem l' List Operators of Comerler :'.\f-209-( 0 ) 

cJn
1 

ulu1t1f) .ill tlu p.irl!I of the dt>" 11 e b" referr111g lo the fo11m~ 111~ 
hsl and hgures 2 aml J "Vumhers 111 JMrcnth<..se., smh a'I tHJ> t.orr1 -
&pond to those m figures 2 Jud 3, Jnd should he sluwl'..d with Jn 

Figure 2 Com erter 111-209-(*) open /or operation 

3 
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TM 11-380 
Par 4-5 

Converter M-209 M-209-o\, 
'W-209-B (l.1phcr) 

opened comerter nedrhy so tl1at f'ach pJrt ma} he 1o<'ated 1hese 
numhers ~ill be m.ed throughout tlui. manual to ass1 .. t m 1de11t1fymg 
parts 

(1) Letter counter wmdow (~3) Paper guard eJtLh 
(2) LettLr < ounler (2..JI Paper gu.1rd 
(3) lncbcdtmg mdex (25) P.1per roll 

H·I lnk pJd (26) Tweezers 
(5) TypL\\heel (27) Rf'set hulton 
(6) Reproduc.m~ th,,,k (28J Inner lid 
(7) T nd1<'atmg d1'lk (291 Number plate 
(8) Settmg knoh (301 Drum disks 
(91 Encipher du iplu .. r knoh (311 Drum b.ir 

(10) Readmg wrndow (321 Drum lldr lug 
(11) Paper fcLd knob ('33) Interlock le\ er 
(12) Paper feed ratt het (3..J) Gmde arm 
(13) 5-letter cam (J51 Drnc. knob 
04J Paper tape (.361 l11tt..nne1hJtf' µ:eJr 
(l'i) Paper pressure arm (37) Ke} whf'el hemh m.:irk 
(16) Cover support (38) Ke} \\heel gear 
(17) Ink pad conlJmcr (39) Reset knoh 
(18) Screw dnver (40) Tneffeetnf' pm 
(19) Oil <'an ( -11) F ff e< Ln e pm 
(20) Outer co\er (121 Kl"v '"heds 
(21) Catch for mner hJ (431 T} pewhec1 ~ear 
(22) Co\er l'.ttc.h hutton 

5 PIUNCIPAL OPEH. \TING P.\RTS a J{.-y ~ h.-... Is (42) (l 1 

Letters of tlie Jlphahet m norm.ii sequt.nc.e .ire t.ngra\ed on the rims 
of the SJ"\. kev whf'els On eac.h '"hwl, from left to right, there 1-s a 
decrea'img uumber of letters I hL letters Jre drranµ:t d on the key 
wheels as foll°'"" 

Wheel i\o l'Vo of letters I etters 

1 26 1\-7 
2 25 A-Z, onuttrng \\' 
3 23 A-X, on11ttmg W 
4 21 A-U 
5 19 A-S 
6 17 A-Q 

(2) Nedr tl1e rim of the le\. wheefa aml 1ust hclow each lf'tter, J 
small pm proJe<.ts from one .. ule or the other of the ke) \\heels The 

4 
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Desu1p•1on 

F1gun J l11s1de 1•ieu, u/ Cum crier U-209-(*) 

T'1 11-380 
Pur 5 

23 

24 

25 
2.6 

27 

28 

29 

30 

31 

32 

33 

34 
35 

36 
3B 
39 

40 

41 

4Z 

43 
TL7476 

!..<') uhcel pins ma' he pushed lrorn side to side m the 'llots m \\hach 
the) are set Tbe Jeucrs Jnd pm" Jrc Jrrauged as p.1rt of t.he pre­
hnundr} settmg of the deuu~ and dre e,.,pJamcd m dct.nl 10 pdragraph 
-; The key '~heels arc mounted' on a !!hafL on the right end of ~h1ch 
is the r<>sct 1..nob (J9 J The ke}' wheds ma' he turned as a umt in 

either d1rect1on \\hen the rest!t buuon l27) 1s depressed and the reset 
knoh t\\ 1sted lnchudual \\hecJs may he turned In l1Jnd m one 
chrectlon on]}' 

h lnd1catmg Disk (7) The md1catmp: disk 1s the larger of two 
disks loLdted on the left hand side of tlte c-omerter Letters of the 
alphahet are arranged on its rmt m normal order The chsk. can he 
rotated freely m mther direction, dlJo~mg any Jetter to be ahgned on 
a wlute benLh mark, called the indu .. ating index ( 3) The large knoh 

5 
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Comcrter 1'1-209, M-209- \, 
M-209-B (Cipher) 

011 the left of the md1<,Jtmg disk is used for tu.rmng the disk to the 
desue<l J<-tter 

c Reproducing Disk ( 6) The Jettcrs of the alphabl't are engraved 
m reverse order upon the repro<lucmg disk, the smdller disk lo<,.ited 
lUBt to th<, right of .iml on th<, same shaft as tl1L md1Ldlmg d1sl.. When 
the rnncr h<l is closed, four of the letters rnn be seen through the 
reading wuidou, (10 I on the edge of the mnn lul 1 he first letter, 
nearest the front of the mJcluue, is rcacl \\hen this disk is used 'pdrB 
lOh I 5 ) aml 22b J 

d T,pewheel (5) The t}pe\\heel 111 mounted on the same shaft 
\\1th the two d1l'ks mentioned Jhovc On its rim arc ra1se1l letters for 
prmtmg 'lhese lettf"rs are dl1m in rncrsc order The last letter prmted 
aml the letter \\l11cb JS rt>ad on the reproducmg rl1sk are the same 

f' Paper Feed l\.nob ( 11 ) The p.1pn tape is advanced Juto 
m.1t1c'llly '"hen the converter J'! opnateil .nul .ilso c.i.n be fell through 
the rollers by turmng the p..tpcr £Led knoh The knoh turns tow.i.rd 
the rear of the machwc on)) 

f Paper Prf'ssure Arm (l 5) On the front t>nd of the p.i.pcr pres· 
sure .i.rm is a small, knurlerl roller ~}uch lS held firmly J.ga1nst J. larger 
roller h" sprmg tension 'Jo raise the rolkr, push dm"n on the rear 
end of the pressure ..trm Tht> rolkr and arm are useil to gmclc the 
JMper tJpe A rulling <>dge u1 proH<leil on the end of the pressure arm 
to f.i.cil1t.i.te tc.i.rmg off the l.i.pe 

g Letter counter (2) The letter counter 1'! l-1t,1blc through a 
wmclow Jll tl1e left front <.orncr of the c.onvertcr It count'! Jctters en· 
uphcred or 1lec1phercd up to 9999 The counter 1s returned to zero 
Jn turnmg tlic rr•s<t knob (39) Ill e1thLr dircctmn '"hde depres"mg 
the reset button f27) on top of the umer lid 

h Enc1phu·-Dem1•her Knob (9) lust heJo\\ the pJper feed 
knob JS the euuphc.r-dcuphcr I...uoL "\'\ lieu turnt-d to the"(." pos1tum 
the cmnertcr is set for <'nuphermg cle.ir te'\.t '"hen set 111 "D" pos1 
tlon, it 1s rca<lv to dt>l 1pher cr} ptoµr.i.phc<l tc'\.t 'I he pos1t10n ol tins 
J....nob sboulcl be cl1cc.J....ed 11cforc opercttlon 

l Drnf' Knob (35) lhc JJ.rµe hla1 k opcratmg handle on the 
r1ght-h.i.nd Sid<, of th<, machme is the drne kuoh Ectlh tune the 1111h· 

Cdlmg disk 1s moved the drne l...nob mct) he turned once ctnd then 
10tks At edch turn of the drne knob, the mac.lune cnc1phers or de­
c1phers a letter dnd prmts the equn .tltnt letter on the t.i.pe 

6 
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De11cr1pt1on 
TM II-380 

Par 5 

J Drum \\'hen the rnner hd is open, the drum can be seen at the 
rear of the machrnt- On the drum are 27 drum bars ( 31), which 
Ol.CU{l) about two thirds of the c1rl.umference of the drum and are 
numbered at the right of the drum On each drum bar arc two rnov· 
able lugs winch rn.iy he set m J.n~ one of etght pos1t1ons, numbered 
I 0 2 3 4 5 0 6 hdd1 lug fits mto a sm.tll hole at e.ich pos11J.on 

"' .J, It must he puP.hed shght1v to~ard the front of the mac lune before 1t 
t.an be d1sengdgcd from one hole .md ehtl d1ong the har rnto another 
\\hen pJ.icctl .it anv pos1t1011, the lug must alwa)s bP fitted mto the 
hnle pru1;uled for it 

7 
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SECTION II 

INSTALLATION AND OPEUATION 

6 CRYPTOGRAPHIC SYSTEMS a Definition A m1l1tan lnp· 
tograplnc. S}etem comprisei. .a pre.irr.auged set of rules and equipment 
chosen for crpytogr..aplnng mes .. ..agt... sent from one umt to another 
All S}'Stems f..all mto ont.. of t\\o cl ts~d11-at1onl!, code or c.ipher lu wde 
systems, groupc; of lettcrc; or uumhers represent ll.ords, phr..ases, or 
entire sc.ntenccs A Clph~ system normall} u::.es s.mp:le letters to rcpre· 
sc.nt other smgle letters Converter }1-209-( *I is a cipher device s1111,c, 
when operated, 1t substitutes .i letter for .i letter 

h Cipher Ke}'S F"cn 1,1pher S}'Stem must be provided \\.Jth a 
guule, or cipher ke), for 1ti. operdtion 'lhe upher key sl1ou)d he 
changed as often as is 11e<,cssdry to prt.sc.rve tl1e seuirity of tlie S}'stem 
The key for S}'stems u11mg Comert<.r M-209-(*) must mclude two 
t.ihles \\h1ch nrdke a uplwr-1.ey ]1st and .ire puhhshcd period1cally 
in .a S} stem puhhcatlon or tht> signal operation mstru<,t1011s of .i usmg 
umt The to1bles, d1dnged only h} order of the s11:,"nal or cornmwm.a· 
non oflker, govern prehmmar} settmgs \\lnch must he DJdcle before 
euuphermg or dcuphcrmp: a mcss.1p:e 'l he proper use ol c1pher l..cy 
l1ets is explamed rn pardgraph 8 

" Con,erter l\1-209-(-:C-) Systems Anv cipher S}'stem cmploy:mg 
the Comerter M-209-( *) nm .. t con::.1st of th<, foJlowmg 
{ 11 The Com erlc.r :ll-209-( * ) 
(2) This mamJdl u-l11d1 <,ontams operatm~ mstruc t1011s for the Cou­
"erter M-209-(*) 
( 3 I The .::ipher-key ]1st w}n<,h is m dfeC't .it the Lime 

(4) A system puhl1<,<1l11m 1lescrdnng the p.art1Lular s\stem m u11e .at 
the time, or personal instrm.L1on m such a system 

7 KEYING ELEMENTS Umts usm~ Converter ll-209-(*) must 
make <,el'll:am that the followm~ ke)mg elements are set ident1cJllv 1f 
they are to exchange messages 

a E .... ternal Kevmg Flement The e..:tcm..al keymg clement 1s 
composed of the SIX ke} wheels (421 Leuer,, on the key \\heels arc 
selc<,ted at random by the enc1phermg opero1tor, and lmed up from 
left to nght along the wlute hen<'h rndrk Different letters must be 
•elected for ei.ery message These six letters make up the message md1· 
cator cand are transmitted \\Ith the message (par 9) 

8 
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lnstullaraon and 
Opcrullon 

'nl ll-380 
Par 7-8 

h Internal Keymg Elf'menls There arc two mtemal ke},ng ele 
mtnts, edch 1s m1ttally set, and thanged, m accordance with a uphcr­
kev list The firi.t internal ke},ng clement IB mdde up of the kc} 
~heel pm~ ( 40 1, ( 41) When pl.u,erl to the right, or efl.'ectivc, pos1t1on, 
the pms affect the operdlion of the mathme, to the left, they are m ,1 

noneffective position The se<-oncl mternal ke} mg element 1s made up 
of the mo~dhle lugs ( 32 l on the drum hars t31) Lugs .ire cft'ettn<­
m dD} pos1Uon cxtept the two mdrl...erl "q " Inetrm.tJ.ons for sett111g 
the ke) mg elements drL m paragraph 8 

c Changes of KL}S A high cle:zree of cryptograplnc sccunty 111 
pr0\1ded when Comertcr :M-209-(*) is used SHtems usmg Converter 
M-209-(*), ho~enr, can bL sohed, <.spec1dllv if a large \olume of 
tr.illk is enciphered ~ 1thout d1dng:mg tlu, .irr.ingement of the ke)mg 
clements A daily ch.iul!e m the mternal ke~mg elements 1s a1h1sahle, 
although the frE"11utncv of cl1.mp;e '~ 111 clPpend upon the tactical s1tua 
t1on Tins IS the respo11sih1l1h of the s11,rn.tl or c ommunu at1on offi<-cr 
l.hanges in the cxt.-rnal lw)irig element arc• the responsibiltt) of the., 
operator alone, and must be made for «'t-t>r) message he t>nuphers 
1here is no reatton for allo\\<m:z tht.. enemy to "break" a mci!s.ig:E" en 
ciphered \Hlh Comertcr l\T-209-(* 1 b<.tJUS<' the kepng elements 
\\<ere not <-h.mgecl often enough The ke~ wht el al11.tnments sl1ould be 
noted to pre\ent llt'lmg thL s.ime arr.mgt>ment of letters for future 
mess.iges 

8 PREPARING FOR OPERATIOl\ a Gt.neral The prot'edure 
gn en m tins p 1ragr.iph is mtended lo sho~ the operator how to msta11 
the con\erter and m.ikt.. .ill prehmmdry settmgs 

h lnstallatmn Nonnalh Converter l\'1-209-(*) will he operdted 
under COler to protctt the maf'hme from dust and d.m1pness Usuall) 
the con\erter ~ill he sel up on 'I t.ihll' or some 1ml1d support If neces­
sary, the ma<-hmc m.iy he secured to the operdlor's knet, m the follow 
mg manner Attaw1 lhc c.trr}m~ strap to the bottom of the <-omerter 
.ind pass it under the operator's foot Shorten or lengthen the strdp i;io 
thdt tl1e converter \\-111 he heM firmly m p1a<-e on the knee The base 
of the madnne IB sh.iped to fit the c.,urHture of the knee (fig 4) 

c Key Wheel Pms Open the outer Coler of the converter, and 
raise the mner hd If the m.1chme hds been properly zero1zed (par 
1.21, all of the key wheel pmo; \\<JU project from the left hand side of 
the ke} wheels If any proJt.l'tl from the right hdnd side, use t11e sere~ 
clrner provided and pui;ih them to the left This ~111 make the settJng 
easier Set the pms as mdi~<l.tcd m table I~ Pusition of 1..ey u.heel pins 

9 
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Figure 4 Coni,erter M-209-( ) strapped to k11ee 
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The columns of letters and dashes represent the mx key wheels, from 
left to right. The pms associated with the letters which are pnnted 
1n the columns are to be pushed to the right. or eft'ecbve, position 
Where a dash appears, the pm assoCJated with the omitted letter will 
remam at the left. or 1neffect1ve, pomtion. Thus, following the ex· 
ample table, the pm under letter A on wheel number 1 should he 
moved to the right or efl'ecbve posibon The pm under letter C on 
wheel number 1 will remam at the left. or mefl'ective, position A 
kmfe blade or the special screw dnver proVIded may be used to set 
the pms (fig 5) Each pm must be moved all the way to tl1e 1eft or 
nght A garble will result if pms are left m an mtermed1-ate pomtion 

No 1 
(26J 
A 
B 

D 

H 
I 

K 

M 
N 

s 
T 

v 
w 

TABLE I-Posr.tr.or& of key u.lieel pins 

Period (date) to (date) 

No 2 
(25) 
A 

D 
E 

G 

J 
K 
L 

0 

R 
s 

u 

x 

No 3 
(23) 
A 
B 

G 
H 

J 

L 
M 
N 

R 
s 
T 
u 

x 

No 4 
(21) 

c 

E 
F 

II 
I 

M 
N 

No 5 
(19) 

B 

D 
E 
F 

H 
I 

M" 
N 

p p 

s 
T 
u 

s 

818849°--44--8 

No 6 
(17) 
A 
B 

D 

H 

K 

N 
0 

Q 

0 
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Care m making the setting will prevent loss of time later. The eft'ective 
period for that particular settmg must be known in order that a new 

, / setting will he made at the proper time. (Information regarding the 
'I preparation of a table of pm settings will be found in appendix I.) 

- I 

Fi1ure 5 SeHu11 key u.heel pans 

TABLE II.-Posiiion of drum bar lugs. 

Penod (date) to (date) . 

1. 3-6 IO. 2-0 19 2-0 
2. 0-6 II. 2-0 20. 2-5 
3 1-6 J.2. 2-0 21. 2-5 
4 1-5 13. 2-0 22 0-5 

') 5. 4--.'i 14. 2-0 23 0-5 
6. 0-.t. 15. 2-0 24. 0-5 
7. 0-4 16 2-0 25 0-5 
.i 0-4 17. 2-0 26 0-5 
9. 0-4 18 2-0 27. 0-5 

26-letter check 

TNJUWAUQTKCZKNUTOTBCWARMIO 
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d. Drum Bar Lugs. With the mner lid open, the drum will be 
seen 111 the rear of the machine. Each of the 27 drum bars has 2 
movable lugs which may be placed in eft'ectlve positions 1 through 6, 
or in 2 noneft'ective positions labeled "O." Consult table II, Puinnun 
of drum bar lugs. The 2 columns of numbers. 1 through 14. and 15 
through 27, represent the 27 drum bars. The numbers opposite each 
drum bar number denote the positions which the two lugs on each 
drum bar will occupy. These positions are mdicated on the machme 
by the number plate behind the drum. For example, on bar 1, the 
left-band Jug will be moved to pos1t1on 3 and the right-hand Jug to 
position 6. On bar 2, the left-hand Jug will be moved to the left zero 
position, and the nght-hand lug to pos1t1on 6. Tum the settmg knob (8) 
to release the drum lock and to allow the drive knob to rotate the drum. 
Use the special screw driver provided to move the lugs from one posi­
tion to another (fig. 6). When correctly placed, each lug will lock m 
position in a small hole. When moving a lug, push !it slightly toward 
the f root of the machme to release 1t, before attemptmg to slide it to 
another location. Be sure that the lug catclies in the hole at the new 
positum. If a lug is allowed to remain in an intermediate position, it 
will Jam the machine. A click can he heard "'hen the lug is properly 
placed. It u recomn1ended tl1a.t the left-hand lugs on each drun1 bar 

j -~- ----
~--

TL7475 

Figure 6. SeUu11 drum bar lugs 
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be placed m positions 1, 2, 3, and the left zero, and that the right-hand 
lugs be placed in positions 4, 5, 6, and the right zero. When all lugs 
l1ave been properly set, tum the drive knob unlll the drum locks into 

14 

(1) Counter set on 0000. 
(2) Ene1pher-dee1pher knob set ill the C po11tion. 
(3) Key wbeela aligned to AAAAAA 
(-I) First letter A loLated on 1nd1Lallng d111k 

Figure 7. Converlel' sei io make 26-leuer rhL'Ck. 

TL7418 
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' 
place. (lnformabon on the preparation of a table of lug settings may .J 
be found in appendix I.) 

e. TweECy-six0 letter Check. Every cipher-key list will include a 
26-leater check. Using tins check, the operator of Converter M-209-( *) 
may venfy hia prclinunary settmgs. The operator must always make 
the check immediately after completing his pin and Jug setbngs. The 
following steps are necessary: Insert the paper tape according to m­
structions given in paragraph 24d. Make certain that the ink pad 
contm.ns enough ink for legible printing. (If it does not, replace the 
pad from the ink pad can clamped to the outer cover.) Tum the 
setting knob several times to ink the typewbeel thoroughly. With tl1e 
inner hd closed, depreBS the reset button and turn the reset knob to 
zerotze the letter counter. The right•hand zero of the letter counter 
must be completely m view. A click will he heard when it comes mto 
place. Set the encipher-decipher knob m the C position. Set tlie 
initial alignment of AAAAAA on tlte key wheels by turning them 
individually until the letter A of each wheel Imes up with the white 
bench mark {fig. 7). Tum the mdicatmg disk until the letter A is on 
lme with the indicating mdex, and encipher it by operating the drive 
knob. Be sure that the dnve knob is turned until it locks in place. 
Continue the encipherment o: "A's" in tl1e same manner until the 
letter counter shows that 26 ]eaten have been enciphered. If the letter 
A is already aligned on the indu:ating mdex at the end of an operating 
cycle, the indicating disk must be moved to another letter and returned 
to A in order to release the drum lock, which prevents turning the 
drive knob. Advance the paper tape by turning the paper feed knob 
until tile paper can be tom off at the cut.ting edge. Compare the tape 
with the 26-letter check in the cipher-key list. If the tape and the 
26-letter check are identical, the pin and lug settings are correct; if 
they d1ff er by one or more letters, there is an error in the initial aet­
tings of the converter which must be corrected before proceeding with 
any encipherment or deciphcrment. Refer to tbe cipher-key list com­
posed of tables 1 and 2, and make the preliminary setting&. Venfy 
these settings by means of the 26-letter check in table II. 

9. INDICATORS. a. General. Every message enciphered with 
Converter M-209-(*) will he accompanied by certain 111.du:ators 
which are transmitted with the meBSage. The purpose of these indi­
cators ia to show the deciphering operator what setting& to make on 
his machine before dec1phenng tha11. message. 1'he various methods 
0£ determinmg and USlllg the indicators a.re described 1ll system 
publications. 

15 
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b. Types. Three types or indicators are used. The number re­
qmred will depend upon the system. 

( 1) The system indicator discloses to the receiving operator the 
system which 1s in use It will appear in the system publication or the 
ugnal operation instructions. 

(2) The message indicator reveals to the decipl1enng operator the 
11ut1al key wheel alignment which was used to encipher the meBBage 
(par. 7a). In some systems dus indicator will be enciphered before 
tranmuBBion to provide additional security. 

0 

(3) The cipher-key indicator designates the particular cipher-key list 
wluch was ID effect at the time or enCJpherment. This indicator will 
appear 10 the SOI with the cipher-key lists. 

c. Use. The following method or using the indiicaton is mtended 
as an example £or training purposes only: 

(1) The system indicator is composed of two letters, such as FW. This 
system indicator designates the method of cryptograph1ng. and is 
placed as the first two letters or Llie first group or the mdica~!'S. 

(2) The meBBage indicator is taken from the six key wheels before 
enc1pherment is begun, hy reeC:1ng the letters which are aligned with 
the white bench mark. These six letlen 11.re cbV1ded in half, the first 
half forms the last three letters of the fint mc11eator group, and the 
second half forms the first three letters of the second indicator group. 
These appear as the first two groups of a message, and are sent m the 
clear. ABBume. for example, that the initial key wheel alignment is 
QAHNK.E. These letters make up the message indicator, and are 
wntten in the form shown below. 

(3) The cipher-key indicator will appear as two letters. such as LP, 
accompanymg each cipher-key list. These letters are inserted as the 
last two or the second indicator group. 

( 4) The two indicator groups would be made up and transmitted as 
rollows: 

FWQAH NKELP .__..,.._, ___ ~,........, 
(1) (2) (3) 

This is only a sample method of shou.'U&B the indicators. 

d. The indieators will always he placed in the order shown above. 
and will be inserted before the first in-oup of cipher text.. They also 
appear (in the same order) as the last two groups of the message, 

16 
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following the last group of cipher text. The indicators must l1e added 
m pencil in both cases. 

IO. ENCIPHERMENT. a. General. The student should follow the 
procedure on a converter which has been set and checked with the 
cipher-key hst composed of tables I and II. 

b. Preliminary Instructions. The following steps for enciphering 
a meseage with Converter M-209-( 0

) are presented in a numbered 
sequence designed to help an operator leam the process by performing 
the operations: 
(I) Make certain that the drive knob is JD the locked position. If it 
is not locked, tum 1t until 1t clicks and will turn no more. The knob 
cannot be tumed again until the ind1catmg disk has been moved. 
Leave the drive knob 10 the locked pos1t1on until all adjmtmentB have 
been made. 

(2) Tum 1he encipher-decipher knob so !hat the letter C is up and 
Cacmg the front. 

(3) Zero1ze the letter counter. This will insure that the enCiphered 
text will be pn.nted m groups or five letters, and will show the exact 
number of letters enciphered. 

( 4) Align the key wheels at random. In selectmg the key wheel align· 
ment. the operator should move the key wheels md1Vldually, chooB10g 
the letters which line up on the white bench mark. These letters 
should not spell a word, nor should the same letter be found twice JD 

one key wheel ahgnment. The flat end of the tweezers may be used 
!'or turning the key wheels in21v1dually. Do not rue an eraser tip. 
Each key wheel upon coming mto place will click audibly; do not 
leave a key wheel in an intermediate posit.1on. Make a note oC the 
indicator BO that it may he re( erred to later 

(5) Advance enough paper tape to allow msertion of the system and 
meBBage md1cators by hand. (IC the supply of paper tape is exhausted, 
the cipher text may be copied from the reproducing disk, as each 
letter is encl phered.) 

c. Procedure. Encipher the following message: REINFORCE­
MENTS URGENTLY NEEDED. Proceed as folJows: 

(I) Tum the indicating disk until the first letter to be enciphered 
(R) hnee up with the indicating mdex, and release the knob. 

(2) 'l'u:n the drive knob until it locks. Avoid a rapid or jerky move­
ment of the dnve knoh. A moderate steady motion is preferable. 

17 
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CompJete the operating cycJe before enciphering another letter, or 
jamming of the mechanism will result. 

(3) Locate the second Jetter of the me86age (E) on the indicating disk 
and rotate the drive knolb agam. This procedure is repeated for all 
Jetten of the clear text. 

(4) Encipher the letter Z between the worm of the clear text; i. e., 
between rein/ orcemcn111 and urgPntly, and be:.ween urgently and 
nPPded, in the above message. When the cipher text is deciphered, a 
space will appear at the proper place between the words. A thorough 
explanation of Z-spacing is included in paragraph 13h. 

(5) Since the drive knob is locked at the end of each operating cycle, 
the mdicatmg disk must always be mover! hefore another letter can 
lie enciphered or deciphered. Occasionally the desired letter is already 
in position before the indicating disk is moved. If this happens, move 
the disk to another letter and retum 1t to the desired letter. Thu will 
release the lock and allow the drive knob to be turned. 

( 6) When tl1e message has been completely enciphered, advance the 
paper tape two or three inches and tear it off at the cuttmg edge. 

(7) Note 1hat the cipher text has been automatically spaced into five 
letter groups. IC the last group contams only 1, 2, 3, or 4 letters, add 
enough X's in pencil to make it a complete 5-letter group. DO NOT 
J.:NCIPHER THESE X's TO COMPLETE THE LAST GROUP. Such 
a practice reduces the security of the system and aids the enemy m 
solvmg the message. 

(8) Now print at the hegmnbg of the message the system, message, 
and cipher-key indicators, and repeat them m that order at the end 
of the me811age. From this point, the code clerk will follow the pro­
cedure for cryptographed messap;es as outlmed in FM 24-5, Basil· 
Signal Commumcat1on, or the standing operating procedure of his unit. 

11. DECIPHERMENT. The deciphering operator must have initial 
settings on his machme which are 1dent1cal to those used by the en· 
ciphering operator. Retaming the se::tings of tables I and II, decipher 
the message winch was enciphered m paragraph IOc. PYoceed as 
follows: 

a. Make certain that the dnve knob is in a locked pomtion. 

b. Tum the encipher-decipher knob to the D position. 

c. Zer01ze tbe letter counter. 

18 
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d. Check the meHage indicators at the beginning of the message 
with those at the end to make sure that they are the same, and abgn 
the key wheels in accordance with the message indicator. 

e. Proceed as in encipherment; locate the cipher letten one by one 
on the mdicating disk, and operate the drive knob m one complete 
"ycle eacl1 time. Disregard the spaces between the groups of the cipher 
tPxt. Carry in nund one 5-letter group at a time so that it will not he 
necessary to look at t11e text for each Jetter; this will keep errors tlt a 
mmimum. 

f. Upon completion of decipherment, advance the tape unbl the 
pnnted clear text is beyond the cutta.ng edge, and tear it ofF. If the 
letter ''Z" was used as a space between words when the message was 
enciphered., the clear text will appear in its original word form. Local 
message center procedure will he followed in serv1cmg the message and 
delivering it to the addressee. 

12. ZEROIZING THE l\f.A<:HINE. When the converter is to be 
closed at the end of a day or a penod of operation, the internal keying 
elements of the device must he zero1zed. FJrst, push all of the key 
wheel pins to the left or meft'ective posibon. Second., move all lugs to 
the zero positions on the drum bars. Tear off any tape which contains 
printing, and close the outer cover of the machme. The converter 
should then he placed in the canvas case proVlded, and kept m a dry 
place until used again. 

13. SPACING. a. Aulomaniic Spacing. Five-Jetter cipher groups 
are obtained only when the enc:pher-decipher knob is set in the en· 
cipher posibon. This spacing is automatic and is ignored by both 
enciphering and deciphering operaton. 

b. 7Aipaeing. 1£ the ope!'ator enciphers a Z for each space between 
words of clear text, the deciphered message will appear in its original 
word form (par. 10c(4) ). This is made possible by the elimination of 
the letter Z m the deciphennir; proce&B. Such a word as ORGANIZED 
will appear in clear text as ORGAN! ED, but the mHmng letter can 
easily be supplied from the context of the message. The printing of 
the Z is prevented only when the encipher-decipher knob is set for 
deciphering. 

14. USE OF LEITER COUN'll'IEJa. An operator who wishes to check 
a word or correct an error, or who has lost his place m the message he 
is enc1phermg or deciphering. need not start at the beginning of the 

616849°-44---4 19 
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me1111age i£ he has a proper understanding or the letter counter. When­
ever it 111 neceuary to check back in the me&11age £or any reason, pro· 
ceed as £ollow11 · 

a. Determine the place in the message where the error occurs. Count 
the letters Crom the heginn'lng or the message to the error. Ir the count 
is made Crom clear text, remember to count 11pace11 also. In cipher text, 
the number or groups can be multiplied by :live (there are five letters 
in each group), and any extra letters which are correct can be 1tdded 
to the product. For example, m the me1111ap;e used in paragraph lOc, 
"REINFORCEMENTS URCENTL Y NEF.DF.D," a mistake m1g!1t have 
been caused by 11k1pping a letter m decipherment 110 that the (ollow· 
ing text resulted: "REINFORCEMF.NTS URGENQCTLV etc." A 
count or the letter in error will show that all letters through the 20th 
are correct. 

b. Tum the letter counter back until 1t reads 20. Count the cipher 
text letters up through the 20th (£our groups), and begin Crom there 
by deciphering the 21st letter. This procey may be used £or reen· 
ciphering or redeciphering any portion or a message as long as the 
indicators remain the same. 

15. CAUSES AND CORRECDON OF GARBLES. a. Geime!l"eR. 
FauJty operation or a cryptographic device, errors made in trans­
miS111ou, or mistakes made hy either the enciphering or deciphering 
operator may produce garbled texL The garble may be 110 slight that 
the text may 11t1ll be read, or it may hkew111e he 110 serious that the 
text will be unreadable. It is important that operators of Converter 
M-209-( 0

) recognize the types 0£ garbles and know their causes, and 
whenever possible, make correctlOD. The operator should always make 
<>Very poasible attempt to decipher a message before asking for a servicP 
on it. There are five common causes or garbled text. 

b. Incorrectly Set Key Wheel !Pin. One incorrectly placed key 
wheel pin will result in garbled text. This type of garbJe is recognized 
by a single-letter error appearing periodl1caUy m the text, i. e., by en-ors 
which are an equal d111tance apart. Location 0£ the incorrectly set pm 
is accomplished in the following manner: 

(1) Count the number or letters including 11pace11 from one garbled 
letter to the nexL This number determme11 the key wheel on which 
the pin is located. If the count 1s 17, the incorrectly set pm wiU be 
round on wheel number 6 (numbenng from left to nght), because this 
wheel contains only 17 pins (table I). Ir the count is 19, the incorrectly 
set pin will be found on wheel number 5; if 21, on wheel number 4; 
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if 23, on wheel number 3; i£ 25, on wheel number 2; if 26, on wheel 
number 1. The following message is slightly garbled as the result of an 
inco?reOtly set key wheel pin: 

NOW IS LHE TIME FOR ALL XOOD MEN 

If the deciphering were contmued, the error would appear periodically 
at the same interval. A count shows that from the first error to the 
second, there are 17 letters and spaces, indicating that the incorrectly. 
set pm is on key wheel number 6. 

(2) Following the directions given m paragraph 14, tum the letter 
counter to the number of the last letter deciphered before the garbled 
letter appeared. In the example above, the counter would be turned 
back to 7. 

(3) By usmg the follow1ng table and counting over the top of the key 
wheel which contams the error, beginning with the letter which is on 
hne with the bench mark, the pm which was in the operation at the 
time of the error will he located. 

Wheel No. 

Count back 

I 2 3 4 5 6 

16 15 14 13 12 II 

If A were aligned on the key wheels, 'J:he pm in operation for the next 
letter would be the one allllOOiated w1ili the letter P for wheel number 
I, 0 for wheel number 2, N for wheel number 3, and so forth. After 
determining the pm m error, turn the wheel until that pm is V181ble, 
and move it to the other 11de. Reset the key wheel to its proper place 
and decipher the letter to determme whether the trouble has been 
corrected 

c. Incorrectly Set Drum Bar Lug. Garbles caused by an incorrectly 
set drum bar lug are recognized by a non.penodu: appearance of ermrs 
throughout the text, which may or may not be readable at first sight. 
Such garbles can be divided into three types according to the results 
produced: 

(I) The first type 1s caused hy a Jug which has been made effective, 
when it should he noneff ec'Ji:.ve. This condition adds one pomuve "kick" 
in the operation of the machine. In this case the letters which are in 
error will always be those letters which immediately follow the correct 
letters in the alphabet. The text might appear as follows. 

NOX IS THEAUIMF FORAAML HOOE MEN - -- ----
{NOW IS THE TIME FOR ALL GOOD 'ME~) 
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Note that each incorrect letter takes the place of that letter in the 
alphabet winch just precedes it: X for W, A for Z (space), U for T, 
F £or E, and so forth. 

(2) The second type is caused by a lug whic11 has been placed in a 
noneffective positJon. when it should be in an efFecllve position. Tins 
condition results in one less "kick" in the machine's operation; that is, 
the letter in error will be that letter which immediately precedes the 
correct letter in the alphabeL The text might •appear as follows: 

NOV IS THD TIME FOR KL GOODYMEN 

(NOW IS THE TIME FOR ALlL GOOD MEN) 

Here it can be seen that the mcorrect let1ter V precedes the correct 
letter W in the alphabet, that D precedes E, and so forth. 

( 3) A third type of error results when a lug 18 made effective :n the 
wrong position. For this case there wdl he both plus and minus "kicks" 
in the operation of the machine. The result will be that some of the 
letters in error will be those letters which come immediately before 
the correct letters in the alphabet, oilier& will be those which come 
immediately af'ter the correct letters. The gcrbled text usuaIJy has no 
resemblance to the original clear text, and may appear as follows: 

NNWAJTYSHDATHMF FNR LKYGPPD MDN - ---- ---- -
(NOW IS THE TIME FOR ALL GOOD MEN) 

Comparison of the clear text wi.th the garbled text will show that the 
garbled letters are e1ther immediately before or immediately after the 
correct letters in the alphabet. 

NOTE: There is no way of finding the particular 
lug which is m error in tbe ahove cases. However, it 
is p088ible to obtain clear text if the operator substi­
tutes letter& as directed in the preceding paragraphs. 

d. Incorrect Setting of Iimdifoalcll". This mistake will result if the 
enciphenng operator fails to copy dowl!?. the correct message indicator 
or cipher key indicator; 1f t...~e receiving operator records the message 
improperly; or if the deciphering operator makes an accurate setting. 
In any cue, unreadable text will be the result. Correction can be made 
only by referring to the correct indicators. ReceiVIng operators must 
always check the indicators at the end of the message, as well as those 
at the hegmning These two indicators should he identical, but if they 
difi'er, the :receiving operator will have to try them lbo~ in attempting 
to decipher the message. 
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e. Transmission Errors. The frequency of garbles due to trans· 
misuon errors will depend upon the efficiency of tranmutting and 
receiving operators and upon the quality of transmiuion. A knowledge 
of Morse code will help the dec1phermg operator to see the errors 
po811ble due to tranm1188lon, and to correct them. 

f. Omissions or Repelition11. The deciphering operator's machine 
may produce readable text up to a pomt after which a garble appears. 
The cause of the garble will e1ther be the omission of letters or groups, 
or the repet1t1on of letters or groups. To determine the cause of the 
garble, die operator must make several checks. 

(1) lF1rst. the cryptographed text is exammed for the repetition of a 
group or groups. !dent.cal grou.ps wdl probably not appear side hy 
side, but may appear as in the following example: 

QHKLV NCRQH KLVOP 

In this case the operator would turn the counter hack to the number 
just preceding the number of the first repeated letter, and proceed 
with the deCJpherment omitting the repeated group. 

(2) If no groups are repeated in the meBBage, each group should be 
exanuned to determine whether any group contains more or leBB than 
five letters. If a group contains leBB than five letters, a letter, or 
letters, has been left out in transmission and the letter counter must 
be tumed up the necessary number of times hefore proceeding. If a 
group contains more than live letters, a Jetter has been added and must 
be omitted when deciphermg. 

(3J Trouble may result due to the dec1phenng operator's carele1111D.ess 
or to an interruption in hlB work; in which case the letter counter 
must be turned back to the last letter of clear text (par. 14), before 
deciphering ia continued. 

(4) OmIBBion of a code group within a message, during transmission 
or reception, is one of the most difficult errors to locate. If an error 
occ111'8 which is not of a type described in the preceding paragraphs, 
the operator can aBBume the omiBBion of one or more groups. The 
letter counter should be moved up five points from the number of the 
last correct group before proceedmg. If clear text is not obtained by 
moving the letter counter up 5 po1nts, it should be moved up IO points, 
or 15, until clear text is produced. 

16. OPERATION CAUTION§. a. General. Most failures oC Con· 
verter M-209-(*) can be credited to careless or faulty operation 
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rather than to the machme. The converter 1s designed to withstand 
hard usage in the field, and is therefore rugged in its constructlon, 
hut it must he handled with a reasonable amount of care if 1t is 
to give satisfactory service. 

b. Check List. Certam ·cautions have been mentloned throughout 
this sectlon of the manual which, if properly ohserved., will he1p to 
keep the machine running smoothly. These cautions appear below 
as a check hst for the new operator: 

(I) In makmg prehmmary settlngs. each key-wheel pin must he 
pushed all the way to the right or left; do not leave a pin in an 
mtermediate position. 

(2) Drum bar lugs must be properly seated in the holes provided 
£or them. 

(3) The reset knob must click mto place af.ter being itumed, and 
a complete· figure must be visible on the ]etter counter. 

( 4) Key wheels will click when moved into posi1tlon. Do not allow 
a key wheel to remain in an intermediate position. 

TABLE 3.-Garble corrPCtion chart. 

Cawe Correc&wn 

l Per1od1c 1mgle-let- Incorrecdy 1et key wheel Count interval between errors; 
ter error. pm. turn counter back to number be-

lore error; count around wheel 
to pin m elfect, change th11 pm 
lo proper po11Uon 

2 Nonper1od1c errors lncorrecdy aet drum bar Substitute letter• which appear 
(may or may not lag. before and a~ter garbled letters 
appear unread· m alphabet, and attempt to read 
able) the message. 

- -
3. Unreadable text I Incorrect md1cator Betl~g Gbta1n correct md1cator aettmg. 

- -
4. Nonper1od1c error1. Poor transnuHion Determme meanmg from COD• 

trxt, or ask for semce on mes-
bage. 

5 Clear :text ap to \ (a) Repet1uon of letter. (a) Leave out repeated !etter. 
certain poant, fol- (b) Repetatao::a of group. (b) Omit repeated group. 
lowed by garb:e. (c) Om1BBion or let~r. (c) Turn letter counter ap one. 

(d) Omission o! group. (d) Turn letter counter ap five 
pomts. 
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(5) Tum the drive knob in a complete cycle until it locks. Avoid 
an excessively rapid or 1erky motion. 

( 6) The indicating disk must not be moved until the drive knob 
has made a complete cycle. 

(7) NEVER USE FORCE TO CLEAR A JAMMED MACHINE. 
Paragraph 25 g1ves 10structions for eliminating a jam. 

17. SECURITY CAUTIONS. a. Change the message indicator for 
each message sent. 

b. Destroy all printed tape not pasted to a message blank. 

e. Do not encipher X's to fill out the last cipher group or a message. 
Complete a group by add10g X's in pencil. 

d. Be very careCul to avoid errors while enciphering. Errors may 
help an enemy to break down the cryptographic system in use. 
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SECTION m 

FUNCTI:ON!NG OF PARTS 

18. THEORY OF OPERATION. Converter M-209-(*) operates on 
the crytograph1c pnncipal of reciprocal·aubst1tution alphabets. The 
effect is that of sliding a normal-alphabet sequence against reversed 
normal alphabet. The manner in which the varioUB elements of the 
converter sluft the alphabets, with respect to each other, produces 
a high degree of irregularity in the letter substitutions during 
enc1pherment. For example, in the enciphenng of a message, the 
alphabets might be arranged in the following manner for the 
first letter: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

KJIHGFEDCBAZYXWVUTSRQPONML 

Thus, if K were the first letter to be enciphered, its cipher equiv­
alent would be the letter A. For th.e second letter to be enciphered 
the alphabets might be arranged as follows: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

RQPONMLKJIHGFEDCBAZYXWVUTS 

If K were also the second letter to be enciphered, its cipher equiv­
alent would be the letter H. Tr'.De contmual shifting of the alphabets 
is the factor which provides security for messages enciphered with 
Converter M-209-( •). 

19. KEY WHEEL ASSEMBLY. m. The key wheel auembly com· 
prises tbe six key wheels (42) with their ratchets. pawls, and gears 
(38); the reset knob (39) and key wheel shaft; the key wheel 
intermediate gear shaft and gean (36); and the letter counter (2). 
The key wheel ratchet and pawl arrangement cazr.not be seen clearly 
unleBB the key wheels are removed from the shaft. Figure 8 below 
shows an inside view of each key wheel gear. 

b. The key wheels are operated by the drive knob ( 35) on the nght­
hand side of the machine. The key wheel gears are driven by a set 
of intermediate gears located behind the six key wheels. A key 
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wheel feed-cam assembly on the nght drum disk moves tl1e set 0£ 
intennediate gears one notch each time the drive knob is rotated. 
The mtermediate gears vary in cirnur.if erence and number of teeth. 
The smallest gear has the greatest number of teetli, and is lo,·ated 
on the left. The largest gear lias the sir..allest number of teeth, and 
is located on the nght. Tins variation is necessary due to a hke 
variation in the key wheels dnven hy the intermediate gea:rs. I..etten 
of the alphabet appear m normal orr!er on the outer rim of each 
key wheel. The key wheel on tbe leFt has the greatest number of 
letters, and the key wheel on the riglit Ii.is tlie smallest number 0£ 
letters (par. Sa). For each letter on the key wheels there is one 
pin. and for each pm there is a tooth m the associated key wheel 
gear. To allow the key wheels to move simultencously for one spcce 
dunng each operating cycle, the key wheel gears are so constru~ted 
that they compensate Cor the dJffercnces in the spadng 0£ the key 
wheel pins. 

c. A ratchet pawl pe~r?.s t?::!'tl:ng the key w!'1eels individua11y hy 
hand, hut in one d1rec~10:i. only. ~he:? t::c relative positloc.s of the 
key wheels are c~le.cr.ged, dlfi'erent corn:,:m1!.mns 0£ pins result w1th· 
out resettJ.ug all key w~eel p.ns. 'fhe 1etter counter ret•ords null'bera 
from 0000 to 9999, and :s d?!.ven 5>y a gear on the left-hancl sirle of 
the mtenr..ediate gear shaft. The cou.'lter will ope?ate only when 
the key wheels are turned as a ur. t. The reset knob will zeroize 
the Jetter counter or turn tl!e ::...cy w!uwls hack to e.ny previom 
setting. 

d. A d:ft'erent pin 011 each wheel comes into play for each letter 
cryptographed, until the wheels have made one complete rotation. 
However, each key wheel pm 1s not necessanly :Sn an effective posi­
tion. Paragraph 8 explains tha: only those pins which are ~usbed 
to the right are eft'ective. 

20. GUIDE ARMS. Six guide arms, one for each key wheel, are 
located between the key wheel assembly and the drum (fig 9). The 
guide anns form the lirtk between tbe key wl1eels and drum bars. 
When a key wheel pm Jn the effective position comes mto play the 
associated guide arm 1s released allowing tbe guide am1 spring to 
push the guide ann toward the rear of the mal•lune. In tins po111· 
tion, the guide arm will, when tlie drum is rotated, make contact 
with !:'le drum bar lugs in line wi~ h.. For ex.imple, the guide arm 
for wheel number 6 wtU contact those lugs which 11re m -;.he num· 
ber 6 position on the dirnm bars. When the drum 1s turned, the 
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gm de ann f orl'e11 the drum bars it controls ta the left, whieb is 
their eft'ect1ve positmn. A key wheel pm in the nonl'fl'ec•tive posit1011 
holds the gmcle arm 1t controls in an inactive po1ntion. A gmde am1 
held m an inactive pos1t10n has :!lo eft'eet on the operation of the 
tram of gears for that part:cular cycle. 

21. DRUM ASSEI\'IBLY. a. The drum assembly (fig. IO) consists of 
the shaft and "Chsks ( 30), the bars ( 31), and lugs ( 32), the step 
and lock arm (fig. 9), and the gear. Attached to the shaft, and 
operated hy it, are the paper feed cam and the prmtmg cam. Para­
graph 23 nplains the functions of the paper feed cam and the 
prmtmg cam. The 27 drum bars are numbered on the face of the 
r1p;ht·hand drum d111k to assist the operator in mal..mg the pre­
lmnnary settmgs 

b. On each drum bar are two movable lugs. The drum bar lugs may 
he moved to any one of eight positions. These eight positions are 
numbered (on a number plate just helund the drum assembly), 
in the followmg order. 1 0 2 3 4 5 0 6. The zero positions are 

+ ... 
nonl'ft'ect1ve, hut the other six are effel't1ve positions locatl'd directly 
m front of the six gmde arms. T}1e lugs are placed according to the 
< 1pher-l..ey list in effect. 

c. The clrum a1111l'mbly makes one complete revolution each time tbe 
drn e l..nob is rotated, and the eft'ect1ve drum bar lugs are contacted 
hy l'ff'el't1ve gmde am1s. The •lnim bar lugs are forced, one after the 
other, to the left. In the left position the drum bar lugs act as cogs 
of a "heel, meshing with the typewheel mtermed1ate gear, which 
llrn t"!I the typewheel. The typewheel is turned as many letters as 
thl're are bars proJel'tmg from the left of the drum. A retractor forces 
tl1e hal'll hack into neutral pos1t1on after they have heen used. At tl1l' 
end of the operatmg cycle, 2. l'am on the left-drum disk pushes the 
drum lol'k arm into place; simultaneously a proJe•·tmn from the lock 
am1 drops between two cogs of the typewheel gear. The tlrum remains 
locked until the typewheel 511 tur.ied, movmg the prOJCCt1on of the 
lod... ann, aml releasmg the lock arm. 

22. TYPEWHEEL ASSEMBLY AND PRINT ARM ASSEMBLY. 
a. The selling knob (8), mdicatmg disk (7}, reproducing disk ( 6), 
type"beel (5), and typewheel gear (43), are all mounted on a l'Om· 
01011 !'haft and make up the typewheel assembly (fig 11). A screw m 
the rnd of the shaft holds the typewheel assembly in place The assem-
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Z-SPACING PIN 

F1gwe 11 Typewheel a11embly 

Tl.MIT 

bly 1s used to select the letter to be cryptographed or decryptographed 
and pnnt the enciphered or deciphered Jetter on a paper tape. 

b. The mdicating d.1Bk., containing the letters of the alphabet in 
normal order, lB set to the desired letter by abgmnent of that letter 
with the mdicatmg mdex mark ( 3) on the inner hd. During the oper­
atmg cycle, the mtermediate typewheel gear meshes with the eft'ect1ve 
drum ban and drives the typewheel gear. The typewheel pnnts the 
letter in poution at the end of the cycle; pnntmg is accomplished 
through the action or the print hammer. The letter printed may also 
be seen as the fint letter visible on the reproducing auk. 1£ the supply 
of tape or ink pads should become exhausted, the cipher text may be 
copied from the reproducmg disk, one letter after each operating cycle. 

c. The print arm assembly 1s mounted on the shaft of the encipher· 
decipher knob and includes the print arm, prmt hammer, and print 
arm stop. A spring attached to the print arm and the base of the 
converter keeps the required tension on the assembly. 

d. Printing 1s accomplished at the end of each operatmg cycle, when 
the pnnting cam (fig. 10) on the dmm shaft allows the pnot arm to 
he pulled forward suddenly by the pnnt arm spring. The print ham· 
mer, a piece of hard rubber clamped 10 the teeth of the prmt arm, 
stnkes the tape agamst the inked typewheel, pnntmg a letter. The 
pnntmg cam, contmumg its cycle, brings the print arm back to its 
onginal position. 
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e. The print arm stop prevents printing of the letter Z when the 
machine 1s bemg used to decipher. A cam on the shaft of the en· 
cipher-decipher knob controls the operallou of the print arm stop. 
When the encipher-decipher knob is set in the D position, the prmllng 
cam pushes the print arm stop forward and holds lt. On the type­
wheel shaft there is a smaU p1n offset from the letter Z, which reltts 
agamst the pnnt arm stop when Z 18 to he printed. As a result, the 
pnnt hammer is not allowed to strike the typewheel and a blank 
space appears on the tape When the encipher-decipher knob is set in 
the C position, the print arm stop is held hack and does not touch 
the pin. 

23. PAPER FEED ASSEMBLY. a. The paper feed assembly con· 
siirts of a large cam on the drum shaft (fig. 10), an arm which ndeK 
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on this cam, a pawl and ratchet, a small 5-letter cam (13), a paper 
feed stop, and a knob (fig. 12). 

b. The revolution of the paper feed cam causes the paper feed arm 
to move the paper feed pawl and ratchet one notch for each operating 
cycle, advancing the paper tape one space. Double spacing between 
groups is accomplished by the 5-1etter cam. A projection from the 
paper feed arm rides on the outer rim of the 5-letter cam which ha11 
two indentabons on opposite sides. As the projection ndes into one 
of the indentations, the paper feed arm moves the pawl and ratchet 
two notches, advancing the tape two spaces. After five letten have 
been enciphered, the projection will again ride into an indentabon 
on the cam and permit double spacing. 

c. Automatic spacing is not desired during deciphering, and is pre­
vented by the paper feed stop. The paper feed stop is in contact with 
the cam of the encipher-decipher knob. When the encipher-decipher 
knob 1s set in the D position, the arm of the paper feed stop is raised 
and aligned on a fixed projection of the drum &haft bracket. The 
projecuon of the paper feed arm is prevented from following the 
contour of the 5-letter cam, resulting in conbnuous single spacing. 
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24. CARE OF CONVERTER. a. Preventive Cheeks. Converter 
M-209-(*) wtll offer few maintenance problems if it is operated cor­
rectly and cared for properly. In many cases a tho'i.-ough cleanmg 
and lubrication will remedy mechanical difficulties. As the machine 
is used from day to day, a few simple checks dunng operation will 
help to keep the device in good operatlng condition. Operators ehould 
check the following items: 

(1) Spring tension of the various visible springs on machine. 

(2) Proper lubricauon. 

(3) Amount of lateral play in the key wheels on the key wheel shaft 
(par. 26). (Key wheels must be sufficiently tight to avoid sbppmg 
to one side, but not so tight that easy turning is prevented.) 

( 4) Dried ink on typewheel or dust in operating parts. 

(5) Proper positioning of lugs on drum bars. 

( 6) Tightness of screws on drum base. 

b. Oeaning. From t1D1e to time certain parts of the machme will 
require cleaning. 

(1) TYPEWHEEL. The typewheel may become caked with ink and 
prmt mdi&tinct or illegible characters. Brushing the typewheel with 
a miall stdl'-bristled brush may be sufficient to clean 1t. If the dried 
ink has hardened, use a sharp instrument to loosen the ink before 
app1ying the brush. Do not damage the letters on the typewheel with 
the instrument. 

(2) GENERAL. When the converter is used in the field, dWlt may 
collect in the operating part.a and impede their acbon, especially if 
the machine has been oiled excessively. If the machine becomes 
clogged, remove the parts as directed m paragraph 34 and clean with 
a dry cloth. Luhncate the machine before replacing the part&. Remove 
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the du11t from comen and openings occas10nally with a 11mall brush. 
Alway11 clo11e the outer cover when tbe converter 111 not m uae. 

e. Oiling. The otl rod prov1ded with Converter M-209-(*) i11 
attached to the cover of the oil can, and should alway11 be u11ed to 
oil the macbine. The bearmg11 11hould be lubricated occa110nally (for 
every 256 houn of operation) by placmg one to four drop11 of 011 m 
the lubricallng holes provided. The drum bar 11lots on the left-hand 
11ide of the drum mould be kept well oiled, but all other moVIng parts 
should he lubncated 11paringly. 

d. Paper Tape Supply. To insert fresh tape into the paper feed 
mechanism, relea11e the hinged guard which hold11 the roll of paper 
in place and allow the guard to tilt forward agam11t the inner lid. 
Remove the empty 11pool and place a new roll of tape over the pm. 
(The tape muat unroll 10 a counter-clock.w1se direction.) Pa1111 the 
end of the tape through the 11lot in the hmged guard, bring the tape 
forward, and 1011ert it m the tape 11lot JUllt above the encipher-decipher 
knob. Push the tape through the tape channel unlll it appears between 
the typewheel and the tape-advancing rollen. The tape must pan 
under the paper guide 11pnng immediately behind the typewheel. Next 
pan the paper tape between the tape-advancmg rollen (fig. 12), while 
depre11sing the paper prenure arm. 

e. Ink Pads. Addillona] ink pad11 will be found in one of Lline small 
metal contamer11 held by 11pnng clamp11 in the outer cover of the 
machine. To m11ert a fresh pad, open ~e inner hd of the converter, 
u11e the tweezer11 to remove the old pad, and 1011ert a new one. The 
life of the pad, before replacement 111 nece1111ary, can be prolonged by 
turning it end for end. The ink pads mould be re·mked with the 11pecial 
ink developed for the ink pads, or with any 11tandard purple or black 
11tamp pad mk.. Hectograph ink l!bould not be u11ed because it dr1e11 
the mk pad and makes it unfit for further use. 

f. Minor Repair. The operator of Converter M-209-(*) should be 
able to make certain minor repairs on the machine. Paragraphs 25 
through 32 esplam the common mmor troubles and include informa· 
hon for correcting such troubles. Paragraph 34 explams hou, to du· 
mantle the machin.e and limits operator's maintenance to minor repairs. 

25. JAMMING. a. Description and Locatimn. Converter M-209-( 0 ) 

i11 jammed when the dnve knob will not revolve. Jamming may occur 
at any pha11e of an operatmg cycle and i11 generally the result of faulty 
opem&Wn. DO NOT USE FORCE JN AN ATTEMPT TO CLEAR 
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TIIJE MACHINE. The operator should first make the following checks 
to Jocate the cause of the trouble. 

(1) Move indicating disk slightly and realign letter to be enmpbered 
or deciphered. Try dnve knob. 

(2) Move reset knoh until it snaps into place ( 1f not already in place). 
Try drive knob. 

(3) Open inner lid Rock tlrnm hack antl forth se\oeral time11. Try 
dnve knoh. 

b. Causes. J£ none of the checks listed rlears the jam, the operator 
must determine whether the trouble IS due to one or the following 
causes: 

(1) A DRUM BAR LUG OUT OF UNE, A BENT DRUM BAR LUG, 
OR A BENT DRUM BAR TOOTH (fig. IO). Open the mner lid. Ir 
tlie drum has been moved through only part of the operating cycle, 
proceed as follows: 

(a} Using the Oat side of the screwdriver, push to the right drum 
bars project111g beyond the left side of the drum. The drum bars must 
be pushed unbl flush with left ude of the drum. 

(b) Tum drive knob until it locks. 

(c) Check for a lup: not fitted mto a bole. Check also for a bent lug. 
or for a bent drum bar tooth. 

(d) If a lug or tooth is bent, straighten 1t with a pair or pliers and 
use 1t unbl a new lug or bar can he obtamed. 

(2) BENT GUIDE ARM (fig. 9). Check each guide arm to determine 
if one 18 bent and touching a drum bar or the base of a drum bar lug. 
If a bent guide ann is found, pull it back toward the front of the 
machme, and tum the drive knob to complete the cycle. Bend the 
guide arm back to its proper position with a pair of pliers. The gmde 
arm must make contact with the side of the lug projection only. Do 
not bend the guide arm into the comb (fig. 9), or the guide arm will 
not operate freely. 

(3) EXCESSIVE PLAY IN THE KEY WHEELS. Open the inner lid. 
Check each key wheel to determine whether one has slipped to the 
rip;ht and become disengaged from the key wheel 1ntermed1ate gear 
(fig. 8). Key wheels shp as a result of the loosening of the nght-hand 
shaft screw or of the key wheel heanng screw (fig. 9). Re-enp;age the 
key wheel gear, and tighten the right-hand shaft screw and the key 
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wheel hearing screw until the key wheels have no play to the left 
or nght. It may be necessary to tap two or three llmes on the end of 
tbe reset knob hef ore tightening the screws m order to slide the shaft 
over to its proper location. 

CAUTION: When tightening the key wheel hearing 
screw, do not use too much pressure. The screw 1s 
made of very soft metal and is easily broken. 

(4) BENT TYPEWHEEL DETENT. The typewheel detent is located 
below and shghtly toward the rear of the typewheel gear. The type· 
wheel detent ndes on the typewheel gear and makes the clicking noise 
heard when the setting knob is turned. If the typewheel detent be· 
comes bent to either side or the typewheel gear, the enllre mechamsm 
of the converter may jam. Raise the inner hd and remove the letter 
counter (par. 34). If the typewheel detent is bent, bend it hack to the 
proper pos1tion, and turn the drive knob. See paragraph 35 for infor· 
mat.Ion on replacing the letter counter. 

26. MINOR KEY WHEEL REPAIRS. a. Key Wheel Rotates in 
Both Directions. (1) Move the key wheels to the left or nght to 
determine if there is play on the shaft. If play is discovered, add 
enough shims under the left-end shaft screw to overcome the looseness, 
and tighten the screws on both ends of the shaft. Test the rotal•on of 
the key wheels. 

(2) If a key wheel contlnues to rotate in both directions after the 
procedure in the above paragraph has been applied, ren1ove the key 
wheels according to the directions for dismantling the maclune in 
paragraph 34. Separate the faulty key wheel from its intermediate 
gear by turning the gear m a clockwise direction, pulling the gear 
away from the key wheel at the same time. Bend the end of the key 
wheel pawl away from the intermediate gear, so the key wheel pawl 
will fit closely against the key wheel when the two are placed together 
(fig. 8). To fit the key wheel and the intermediate gear together, 
place the gear against the key wheel, and rotate the gear in a clockwise 
direction while pushing it against the wheel. Replace the key wheels 
uccordmg to matructions given in paragraph 35. 

b. Key Wheela Slick. Key wheels operating sluggishly or sticking 
in intermediate pos1llons probably are set too tightly on the shaft. 
Check the key wheel hearing screw t.o determme whether it has been 
properly set in the indent on the shaft If not, slide the shaft until 
the screw is fitted into the indent. If this is not the trouble, remove 
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enongh shims from either end of the shalt to permit free movement 
of the key wheels. 

c. Key Wheel Pim Stick. Place a drop of oil in the key wheel pin 
slots (fig. 8), and push the pins back and forth several tunes. Ir the 
key wheek are dirty, wash them in a solvent before lubricatmg the 
pin slots. 

27. MINOR GUIDE ARM REPAIRS. A guide arm may become 
bent at the point where 1t runs through the gmde arm comb (fig. 9). 
If a guide arm is bent it may operate sluggishly or may not become 
eft'ectlve at the proper time, due to scrapmg against the e1de of dte 
comb. Adjust the guide arm by bendmg with a pair of long-nosed 
plien. Be certain not to bend any other part of the guide arm. 

28. MINOR DRU1'1 ASSEMBLY REPAmS. a. Sprung Drum Bar 
(fig. 10). Remove a sprung drum bar in L'ie followmg manner: Grasp 
the left end of the bar just inside the left-hand drum disk, and bft 
the bar slightly. Now push the bar to the left. When the drum bar 
has cleared the right drum disk, grasp the right end of the bar and 
move it in an arc to the left. Work the left end of the bar free of the 
d1sk spring. Insert a new bar by following the above mstrucbons in 
revene order. It is not worthwhile to attempt to straighten a sprung 
drum bar. 

NOTE: Drum ban can be rep]aced by fourth and 
fifth echelons only. Tins part is not supphed to first, 
second, and third echelons. 

b. Drum Bars Stick. If the drum '!ban stick, place a drop of oil in 
each of the drum bar slots on the left-hand drum d111k. (fig. 10). 

c. Drum Not Locking. Bend the projection from the drmn lock 
arm (fig. 9), so that the proJecllon rides on the cam on the left drum 
disk when an operating cycle is compJeted. If the trouble is not cor· 
rected, the converter must be serviced by a repairman. 

29. MiNOR TYPEWHEEL ASSEMBLY REPAIRS. If the mdicat· 
mg disk. toms hard, check one of the following troubles: 

a. ln11ufticient Space on Key Wheel Shaft. Check the key wheel 
bearmg screw to detemnne that it 11 properly fitted into the indent on 
the shaft. If not, shde the shaft until the screw fits. If there are too 
many llh.ima, remove aa many as necessary. 
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b. Locking Arm Not Releasing Properly. The projection of the 
drum lock arm, which locks the typewheel gear, should fit mugly he· 
tween the cogs of the gear. Adjust the locking arm by bendmg to the 
proper position. 

c. Bent Typewheel Detent (aee par 2Sb ( 4) ) • 

d. Lack of Oil on Shaft (fig. 8). 

30. IMPROPER PRINTING. a. Loose or Missing Print Arm 
Spring (fig. 12). If the spring is loose, shorten it and use it until 
another spring 18 available. 

b. Misaligned Rammer Pad. If the rubber pad which is mounted 
in the print hammer becomes 011-soaked or wom on one side, it will 
fail to print properly. To remove the pad from the print hammer; 
remove the typewheeI. the paper guide apring. and the hammer guard 
(fig. 12). Next loosen the clamps on the hammer and lift out the pad. 
Trim the pad until it is smooth, or tum it end for end, and replace 
1t in the clamps. (Proper size of the print hammer is /.z'' long. 1-.z'' 
wide, and ..P," thick..) Do not clamp the pad too nghtly or the outer 
surface will become rounded. 

c. Sprung Paper Guide Spring {fig. 12). If sprung. bend the side 
of the paper guide sprmg which is out of hne, until both sides of the 
spring apply an equal amount of presmre to the tape. When adjustmg 
the paper guide spring. remember that the print hammer must fall 
between the two arms of the spring. 

d. Sprung Ink-pad Holder. This trouble may result in the printing 
of only a part of a character. Bend the holder into its proper shape 
and use it until a new holder can he obtained. 

31. IMPROPER FEEDING OF IPA.PER TAPE. The paper tape may 
feed improperly, or cease to feed, due to one of the following causes: 

a. Cogging of the Tape at tllne iR.oBlen (fig. 12). The tape will clog 
when improperly inserted between tlh.e rollen (either placed in crooked 
or not reaching to the end of the peper pressure arm), or when stack 
to the rollen. Remove the clogged tape and insert the end of the tape 
hetween the rollers, advancing it to the end of the paper pressure arm. 
If gummed tape is used and continues to stick, try turning the tape 
over BO that prinhng appean on the gummed side. 

h. FRauened Roller. Regroove the roiler with a sharp instrument. 
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e. Jlllllaunliclent Lubrication on Top Roller. Oil both ends 0£ the 
roller. 

d. Weak Paper Preuur&arm Spring (Jig. 12) • This spring is lo· 
cated on the mside of the left side-plate, toward the rear of the 
machine. Shorten the weak spring to provide sufficient tension, until 
a new spring is available. 

e. Millaligned Paper Pre11ure Arm. This trouble will cause the 
paper tape to move out of bne and become clogged in the sides of the 
rollen. Bend the arm until the two rollers are properly :fitted. 

f. Miuing Paper Feed Arm Spring (fiB· 12). 

32. IMPROPER COUNTING. The letter counter will not operate 
correctly u improperly mounted. Follow the directJ.ons for mounting 
the counter as given in paragraph 35. The counter will be inaccurate 
i£ a tooth is broken off either the counter gear (fig. 8), or the inter· 
mediate gear which meshes with the counter gear. 

33. COMMON MECHANICAL FAILURES. a. General. It is 1m· 
practicable to list all of the failures poBBible with Converter M-209-( •). 
A summary of some of the more common mechanical failures is g1ven 
below as a check list for the repairman, mcludmg those which have 
already been discuued under the operator's "nunor repair'' headings. 

b. Cheek List for Repairmen. 

(1) Defective key wheel feed, allowmg key wheels to remam stationary. 

(2) Too much play in key wheels on shaft. 

( 3) Jamming of lock on typewheel gear teeth. 
(4) Inoperative drum lock, i.e., drum moves past stop. 
(5) Drum out of line due to previous jam cleared by force. 

(6) Spnmg drum har. 
(7) Bent or burred drum bar tooth. 

( 8) Bent drum bar lug. 
(9) Sticking of drum bar. 
(IO) Failure in operation of feed stop pawl for key wheels. 
(11) Partial advancement of key wheels cllue to bind in key wheel feed 
pawl. 
(12) Irregular or bmdmg paper feed. 

(13) Weaving of papertape. 
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(14) Guide arms binding irregularly, or sticking in active or inactive 
positions. 

(15) Weak, detached, or broken spring on paper feed pawl. 

(16) Irregular printing due to broken or bent paper guide spring. 
(17) Irregular printing due to worn or loose printing hammer rubber. 

(18) Failure to print due to weak or broken pnnter spring. 

(19) Broken key-wheel-pawl ratchet spring. 

(20) Key wheel pawl slipped out of ratchet. 

(21) Key wheel pm sticking. 
(22) Failure of typewheel detent (safety catch) to function properly. 
(23) Detached or broken typewheel detent spring. 

34. PROCEDURE FOR DISMANTLING. a. Operator. Converter 
M-209-(*) can be suffi.ciently dismantled for the operator to make any 
minor repairs neceuary by following the numbered steps below: 

(1) Remove ink pad. 

(2) Remove letter counter (two screws). 

(3) Remove key wheel left-end shaft screw. 

( 4) Loosen key wheel bearing screw (fig. 9). 

(5) Withdraw key wheel shaft (fig. 8) by pulbng the reset knob (with 
the screw still in 1t) to the right, while rockmg the key wheels with 
the palm of the left hand. 

(6) Remove typewheel auembly (fig. 11). Pull the ink pad holder 
back when lifting the assembly out. 

(7) Remove key wheels (fig. 8). 

b. Repairman. If a converter requires more than minor repair i1t 
must be serviced by a repairman. In addition to the diBJDantling pro· 
cedure authorized an operator, a. repairman will continue dismantling 
as follows: 

(1) Revolve the drum in the usual manner until 27 on the number 
disk is the only number V1B1ble; then remove the drum bar lug number 
plate (fig. 3, (29)) by taking out the two screws., lockwashers., and 
spacing washer. (After removing number plate, complete the drum 
cycle.) 

(2) Remove the right side-plate (4 screws). Note the dowel which is 
fitted into the end of the rear plate of the machine. The side-pl.ate 
must be pulled straight out in order to prevent bending the dowel 
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(3) Remove the intermediate gear auembly (2 screws). Do not bend 
the dowel between the two screws (fig. 8). 

(4) Remove the left side-plate, proceeding as follows: 
(a) Unhook the print arm spnng and the paper feed arm spring 
from the spring clip (fig. 12). 
( b) Remove the screw on the left of the underside of the base. This 
screw holds the encipher-decipher knob detent ball and sprmg in 
place. Remove the ball and spnng. 
( c) Remove the screw in the inset on the underside of the base. 

(d) Remove the screw on the lower back of the left side-plate. 
(e) Remove the screw spring and latch assembly on the upper back 
of the left side-plate. 

(5) Remove the two screws on the bottom of the drum shaft bracket, 
and lift out the drum. Do not bend the dowel. 

( 6) Remove the guide arm shaft, guide arms, and intermediate gear 
lock (:fig. 9) • 

c. Pari11 Aece11ible without Di1mantling. After the repairman has 
dismantled the converter as directed m the above paragraphs, a num· 
her of parts are accessible without any further dismantling. These 
parts are u follows: 

(l) The paper feed assembly and pnnt arm assembly (parts of the 
encipher-decipher knob shaft) on the left Slde-plate (fig. 12). 

(2) The paper gwde apring and hammer assembly (fig. 12). 

( 3) Parts mounted on the base casting as follows: 
(a) Ink pad holder and spring (fig. 9). 
( b) Print arm and paper feed apring clip. 
(c) Guide arm spring (fig. 9). 
(d) Intermediate gear lock sprmg (fig. 9). 
( e) Key wheel feed-arm assembly (fig. 9). 
(/) Intermediate gear release-arm aasembly (right side-plate). 
(B) Key wheel Ceed-pawl spring chp (upper right comer). 

35. PR.OCmURE FOR REASS3MBUNG. To reassemble Converter 
M-209-(*) follow in revene order the procedure given above for dis· 
mantling. Note the following special instructions: 

a. The Guide Anne. Mount the guide arms as follows: Place any 
guide arm numbered 156 in the fint position on the guide arm shaft 
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(counting from left to right). Follow the guide arm numbered 156 
with the three guide arms numbered 234. Next, place on the abaft the 
remaining two guide arms numbered 156. and place the intermediate 
gear lock (fig. 9) in the extreme right poa1tion. The amaller end of 
the shaft is inserted in the lower bearmg m the key wheel bracket, and 
the bent enda of the guide arms are placed through the alota in the 
guide arm comb. Each guide arm must reat on a part of the flat spring. 
The intermediate gear lock rem on ita own spring. The right aide­
plate must be mounted before any ad1u1tment is made. Then adjust 
for tenaion, freedom of movement, and alignment. Adjustments may 
be made by looaening the three screws holdmg the guide arm comb in 
place. and sliding the comb back and forth until the proper alignment 
ia obtamed. 1£ neceaaary, a guide arm which scrapes againat the comb 
may he adjusted by bending it with a pair of Jong-nosed plien. Bend 
only that portion of the guide arm which operates in the alota of the 
comb. 

h. The Left Side-plate. As the left side-plate ia a]id into position, 
hft the paper feed arm so it rem on the paper feed cam of the drum. 
Replace the detent ball and spnng in the undenide of' the base. and 
hook the aprings to the spring clip. 

e. Key Wheels. To replace the key wheels, proceed as follows: 
Insert the key wheel shaft through the hole in the right side-plate 80 

the shaft reaches the position for key wheel number 6. Each key wheel 
is numbered accordmg to 1t8 poaition with the exception of number 6 
which is blank. The key wheel numben are visible through a hole JD 

the key wheel gear and are engraved on the key wheel pawl. Place 
key wheel number 6 in posit.10n and abde the shaft through iL FolJow 
with each key wheel in reverse order, :i. e., 5, 4, 3., 2, I. S1ide the abaft 
completely through the typewheel aaaemh1y. Pmh the reset knob 
against the key wheels until they fit c1ose1y together in place. and 
tighten the key whee] bearmg screw. (Do not twist oft' the head of the 
screw.) Next bghten the two screws at the ends of the shaft and test 
the typewheel and key wheels to detemune if they tum free]y, and 
check for play to right and ]eft. A certam amount of p1ay is permis­
sible for the typewhee). but no play is allowable for the key wheels. 

d. l..eutell." <Aunter. Before mounting, the counter must be set to 
0000 or any multiple of five. The 5-letter cam must be properly po· 
aitioned to assure coordination between the cam and the counter. 
Proper poutioning ia accomplished by tummg the drive knob a 
sufficient number of times to lbring the dowel pins of the intermediate 
gear &haft to a vertical position. The counter gear must mesh properly 
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with its intermediate gear, BO that a full series of numben is visible 
through the letter counter window. 

36. INSPECfION CHECK. The follo1'·ing check list should be used 
after repain and adjuBtm.ents have been completed. This inspection 
check will assure that the machines are returned to service in proper 
working condition. The troubles hsted below are followed by sugges­
tions for correction only where such suggestions are neceuary. 

a. Encipher-decipher Knob. 
(l ) Binding of knob. REALIGN LEFT SIDF.-PJ.A TF.. 
(2) No detent in knob. 

b. Letter Counter. 
(1) Faulty alignment of numbers. MESH TEETH PROPERLY. 
( 2) Gear out of line. 
( 3) Poor meshing of gean. ADD OR TAKE OFF SHIMS 

c. Drum. 
(].) Drum jamming CHECK POSITION OF DRUM BAR LUGS. 
(2) No detent in bar. 
(3) Sprung bar. INSERT NEW BAR. 
(4) SticklDg bar. CLEAN SLOT OR CHANGE BAR. 
(5) Inoperative lock. ADJUST DRUM, AND CHECK LOCK SPRING. 
(6) Binding. CHECK ALIGNMENT. 
(7) Improperly set bracket slot. 
(8) Slipping of drum when mtermediate lock is open. 
(9) Number disk not pinned. 

d. Drum Luge. 
(1) Too loose or too tight. 
(2) Improperly fitted in drum bar slots. 

e. Guide Arma. 
(1) Too weak or too strong. ADJUST GUIDE ARM SPRING. 
(2) Too far Crom, or too close to, pins on key wheel. ADJUST BY 
BENDING. 
(3) Sticking, causing improper encipherment and decipherment. AD­
JUST BY BENDING. 
( 4) Improperly adjusted to lugs on drum. ADJUST BY BENDING. 
(5) In wrong position, causing fa]se encipherment. CHECK GUIDE 
ARM NUMBERS; SEE PARAGRAPH 35. 
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f. Intermediate Key Wheel Gear1. 
(1) Too much play in key wheel release. USE SHIMS. 
(2) Lock arm riding on drum. ADJUST BY BENDING. 
( 3) Drive gear making contact with drum bar. POSITION DRUM 
PROPERLY. 
(4) Faulty alignment or gears 
(5) Faulty timing or reed arm. 

g. Paper Feed. 
(1) Defective cam or loose taper pin. 
(2) Defective paper. 
(3) Jamming. 
(4) Weaving of paper. ADJUST PAPER PRESSURE ROLLER. 
(5) Inoperative. CHECK FOR FREEDOM OF MOVEMENT. 

h. Pim (key wheel). 
(1) Sticking. WASH WHEEL IN SOLVENT; LUBRICATE. 
(2) No detent. REPLACE KEY WHEEL. 

i. Key Wheels. 

(1) Defective. REPLACE. 
(2) Excessive side play. TIGHTEN RIGHT-END SCREW ON KEY 
WHEEL SHAFT, OR INSERT SHIM IF NECESSARY. 
( 3) Incorrectly po&itioned. 
( 4) Improper alignment. 
(5) Ratchet defective. 
( 6) Binding and difficult to move. 

j. Key Wheel Gean. 
(1) Bent. STRAIGHTEN IF POSSIBLE; OTHERWISE REPLACE. 
(2) Out oC hne. REPLACE. 

k. Key Wheel Releue. 

(1) Sb.eking lever. 
(2) Lack or play in reset button. 
(3) Excess play in lever. 
(4) Inoperative rest button. 

1. Printing. 

(I) Double print. ALIGN PRINTING HAMMER. 
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(2) Light on one aide; ink pad not centered. AUGN PRINTING 
HAMMER. 
(3) Parts of letter not prmted. ALIGN PRINTING HAMMER; 
CHECK TENSION OF PAPER GUIDE SPRING. 
( 4) Poor apacmg. 
(5) Prints Z with machine set to decipher. CHECK. PIN ON TYPE 
WHEEL. 
(6) Groups irregular. CHECK INTERMEDIATE FEED ABM ON 
RIGHT OF DRUM. 
(7) Letters appearing in group11 n£ 10, 15, or 20, but not 5. CHECK 
PAPER FEED. 

m. Screws. 
(1) Loose. 
(2) Marred. 
( 3) Miuing. 

1111. Springe. 
(1) Deformed. REPLACE. 
(2) MiBBing. 
( 3) Unattached. 

o. Typewlneel. 

(1) Bmding. 
(2) Detent stdl'. 
(3) ExceBB play. 
(4) Typewheel gear nding on counter shaft. 
(5) Inoperative lock. AUGN DRUM. 
(6) Drum lock jamming on typewheel gear tooth. 

p. Wash.ere. 
(1) Missing. 
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37. TABLE OF REPLACEABLE PARTS. 

NOTE• Order replacement pans by stock number, name and de&eription 

a. Maintenance Part&. 

-

R.ef.No.t Signal Corpa Name of part and descripiion 
siaekNa. 

. 6E1009 ( ) Converter M.-209-( •). 
34 6E1009A/A2 Arm, guide, #2, #3, #4. 

34 6E1009A/A3 Arm, guide, #1, #5, #6. 

.. 6El009A/Bl Ball, encipher-decipher detenL 

31 6E1009A/B5 Bar, drum 

. 6El009A/B15 Bracket, ink pad arm 

17 6El009A/Cl Can, mk pad-with 5 ink pada, cover marked HJ", 2%" 
long and J{6" diameter. 

19 6EI009A/C2 Can, oil-ith d1p1t1ck, cover marked ''O", 2%" long 
and J{6" diameter. 

Fig.I@ 6E1009A/C12 Clip, me11age--t1teel strip looped over on each end. 
Fig. 1 © 6EI009/CR Case. 

Fig 9 6E1009A/C15 Comb, guide arm-metal, with 6 slots for guide arms. 
2 6El009A/C20 Counter, letter--0000 to 9999, glass enclosed on one side, 

I 
wuh one gear. 

-
Funciian 

..... 
Activates drum bar lug1 1n poutlons 2, 3, 4. 
Activates drnm bar lugs m poubons 1, 5, 6 
Holds enc1pher-dec1pher knob m pos111on 
ProJel.11 to left durmg operation and acts as cog 

of a gear 
Holds ink pad arm 
Contams supply of mk padL 

Contams od for converter. 

Clamps me11age on front of machme for readmg 

Cal'l'Jlng canvas. 
Controls movement of guide arms 
Counts le1ter1 enciphered or deciphered 



6El009A/D2 
Fig 10 6EI009A/Dl0 

6El009A/F5 
Fig. 8 6El009A/Gl 
Fig 8 6El009A/G2 
Fig 8 6E1009A/G3 
Fig 8 6El009A/G4 
Fig 8 6El009A/G5 
Fig 8 6El009A/G6 
Fig 12 6El009A/113 

6El009( )/1 

6Dl3072 
42 6El009A/K.4 
42 6El009A/K5 
42 6El009A/K6 
42 6El009A/K.l 
42 6El009A/K2 

11 

42 6El009A/K3 
6El009A/Ll 

Fig 9 6El009A/Ll5 

32 6El009A/Ll6 

602107-210 
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Dowel, right side-plate-%" long. 
Drum assembly-complete with d11k1, shaFt, sprangs, 

bracket, drum bars, and drum lug11 
Foot, rubber ba-ftat on one 11de, beveled on top. 
Gear, key wheel #1-26 teeth 
Gear, key wheel #2-25 teeth. 
Gear, key wheel #3-23 teeth. 
Gear, key wheel #4-21 teeth. 
Gear, key wheel #5-19 teeth. 
Gear, key wheel #6--17 teeth. 
Hammer, prml arm-metal. 
Maantenance Instruct1ons, and TM 11-380. 

Key wheel crown #1-26 cbaraeten. 
Key wheel crown #2--25 c.baraeterL 
Key wheel crown #3-23 characters. 
Key wheel crown #4-21 characters. 
Key wheel crown #5--19 eharaeterL 
Key wheel crown #6-17 characters. 
Latrh plate, cover-steel, I%" long, % " wide, obve 

drab. 
Lock, intermediate gear-metal, with 3 po1ts extend.ng 

from center piece. 
Lug, drum bar. 

Mesuge Book M-210. 

Aligns right 11de-plate. 
Meeharucally detenmnes letter to be pranted 

Cushions base. 
Controls key wheel No. 1. 
Control11 key wheel No. 2. 
Controls key wheel No. 3. 
Controls key wheel No. 4. 

Controls key wheel No. 5. 
Controls key wheel No. 6. 
Strikes paper tape agamst typewheel. 
Provides mFormation on maintenance and opera· 

lion 

Controls guide ann No. 1 
Controls guide ann No 2. 
Controls guide arm No. 3. 
Control& guide arm No. 4. 
Controls guide ann No. 5. 
Controls gwde arm No 6. 
Aet1 as keeper For cover latch. 

0 

Locks 1ntern1ed1ate gear at end of each cycle. 
\ 

Fus on drum bar and makes eontaet wult guide 
arm. 

Form For wr1tmg mesugeL 

f 
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Re/ Not Signal Corps Name o/ parl and de1crrp11on Func&1on 
stock No. 

r11• i ® 6El009A/P25 i~ad, mk--l'elt roller (saturat11d "1th ink. packed m ex· lab typewhcel fur prmtmg. 
pendable cuntamer) . 

Frg 8 6El009A/Pl Pawl, key wlreel ratchet #1. Links key wheel No 1 to gear No 1. 
Fig. 8 6El009A/P2 Pawl, key wheel ratchet #2. Lmks key wheel Nu. 2 to gear No 2. 
Frg 8 6El009A/P3 Pawl, key wheel ratchet #3. Lmks key wheel No. 3 to gear No 3. 
Fig 8 6El009A/P4 Pawl, key wbetil ratchet #4. Links key wbtid No. 4 to gear No 4. 
Fir; 8 6El009A/P5 Pawl, key wheel ratchet #S Links key wheel No S to gear No s. 
Fig 8 6El009A/P6 Pawl, key wheel ratchet #6. Lmks key wheel No. 6 to gear No. 6. 

6El009A/Rl0 Rubber, print arm hammer-appro1t1mately %" long, Am a11 prmllng l1a111mer. . 
1'" wide, 1'" thick 

18 6El009A/S2S Screwdriver-notched blade, amber handle, 3%" long Used to move lugs and pms, and 1n minor repair 
of machine. 

Fig 8 6El009A/S32 Shaft, intermediate gear-I" by 1(6" diameter, complete Supports mtermed1ate pars. 
with 8 gears of var1ou11 111ze1. 

6El009A/S40 Shim, counter, 0 005". Used to provide proper mesbmg of counter gears 
6El009A/S41 Shim, counter, 0 006". Do. 

. 6El009A/S42 Shim, counter, 0 010". Do 
. 6El009A/S67 Spring, drum bar detent. Holds drum bars in po11llon until they are arll· 

vated .. 6El009A/S50 Sprmg, cover support-wire, %" diameter, S cods. Holds cover support forward whtin not m u1e .. 6El009A/S51 Spring, paper fet1d-w1re, 1(6" diameter, % " long, 20 coils. Retums paper feed pawl to a forward po11t1on. .. 6El009A/SS2 Sprmg, drum, lock arm, fr1et1on-1um1num 11tr1p, I" Prevent& ftoatmg of the drum lock arm. 
long, rounded at one end. 

Fig. 9 6E1009A/SS3 Sprmg, gu1dt1 arm-1um1num strip, 2K1" long, 1%" Presses guide arm11 forward. 
wide. .. 6El009A/S54 Spring, mk pad--alum1num strip, 1 % " long, % " wide Presses ink pad agamst typewbeeL 

6El009A/SSS Sprmg, 1ntermed1ate gear relea&e arm-wire,~,. diam· Applie1 tension on mtermed1ate gear release arm. 
eter, K1" long. 



'I 

I 

I 

6El009A/S56 

6El009A/S57 

6El009A/S58 
Fig. 8 6El009A/S59 

6El009A/S60 

Fig 9 6El009A/S61 
Fig 12 6El009A/S62 
1'"1g. 12 6El009A/S63 

Fig. 12 6El009A/SM 

Fig. 12 6EI009A/S65 
6El009A/S66 

6El009A/S69 

Fig I@ 6EI009A/S75 

14 4A2708 

14 4A2701.2 

26 6El009A/T5 
Fig. 11 6El009A/T8 

REF ID:A67854 

Spring, intermediate gear safely ca1ch-1re, ~" diam­
eter,~,, long 

Spring, key wheel feed ann-w1re, "" diameter, 1}{6" 

long 
Spring, key whrrl feed pawl-%" dmmeler, 1"" long. 
Sprmg, key wheel pawl~" diameter,%" long. 
Sprmg, enc1pher-dec1pher detenl~" diameter, "" 

long. 
Spring, lock, intermediate gcar--L·sl1aped, 1Ji2" long. 
SprlDg, paper feed arm-wire,~,, diameter, %" long. 
Spnng, paper ga1de-1J(6" long, 11'" wide, alum1Dum, 

flat 
Spr1Dg, paper pressure arm-wire %" diameter, 1~" 

long 
SprlDg, pr1n1 arm-steel wire, K," dmmeler, %" long 
Sprmg, print arm stop--aleel wire, "2" diameter, K6" 

long. 
Spring, typewheel detent--&teel wire, "2" diameter,%" 

long 
Strap, hand, c.arrymg--brown canvas webbmr;, complete 

with swivel eye and &nap&, 6%" long,%" wide. 
Tape, paper--wh1te, %" wide, ungummed (for Con­

tmemal U S.) 
Tape, paper--wh11e, % " wide, 4" diameter roll, 

gummed, tropically treated (for overseas use). 
Tweezers 4%" long 
Typewheet.lmurled knob, md1cat1Dg disk, reproducing 

d1ak, typewheel, and 26-tooth gear, all a11embled ID 

one unil 

Retains aafety catch ID normal po11t1on 

Ret111ns key wheel feed arm 10 normal posu1on 

Retains key wheel feed pawl in normal po11t1on 
Presse1 key wheel pawl against ratchet 
Pre1111es enc1pher-dec1pher detent aga1Dst enc1pher-

dee1phcr knob. 
Presses mlermediate gear lock forward 
Applies tension to paper feed ann. 
Gu1de1 paper tape. 

Holds tape-advancing rollers together. 

Pull& pr1Dl arm forward to print letter 
Holda print arm slop ID rearward po11t1on. 

Applies tension to typewheel detenl 

Auaches lo 11de of eonverler 

U 1ed ID handling ink pad1 
Used 10 1elccl1Dg and prlDllDg leuers. 

t Numben 1n tb11 column refer to fi•ure 2 pa .. 4 11nd figure 3, pqe 7, ueept where 1pe11&eelly otbenr1H de11•na•ed 

f 
! 
r 



b. Screw1 and W aahers. 

R.e/.No.t 

6E1009A/SS 

6E1009A/S7 

,I 6E1009A/S8 

I 

6E1009A/S9 

6El009A/S10 

6EI009A/Sll 

6El009A/Sl3 

6EI009A/S14 

6El009A/SlS 

6El009A/Sl6 

REF ID:A67854 

Nmm! o/ par& and dacr1p&1on Furu:&ian 

Screw, prmt arm hammer--#3-44 thread, ~" over-all Holdl c.lamp for prmt arm hammer rubber. 
length, threaded part % " long, nickel. 

Screw, cover support--#32 thread, %" long, threaded Attarhes cover support to left 11de-plate. 
part 1,4" long 

Screw, encipher-decipher detent--#8-32 thread,~" long, 
threaded part "2" long, dull mckel 

Holds enc1pher-dec1pher detent and spring in 
place 

Screw, key wheel shaft encl-#8-32 thread, 1~" long, Holds key wheels and typewheel tightly in place. 
threaded part Ke" long, 8athead. 

Screws, base rubber foot--#8-32 thread, "2" long, AttachH rubber foot to base. 
threaded part 1'" long, flathead, dull n1c.kel. 

Screw, key wheel feed arm bracket--#S-38 thread, Ke" Attaches key wheel feed arm bracket to base. 
long, threaded pan % " long, nickel. 

Screw, set, key wheel &haft (key wheel bearmg screw) Prevents shppmg of key wheel shaft. 
--#8-32 thread, % " long, threaded part 11'" long, 
nickel. 

Screw, paper guide plate--#S.38 thread, 1'" long, Attaches paper guide sprmg to left side-plate. 
threaded part J(1" long, flathead. 

Screw, side-plate--#8-32 thread, %" long, threaded part Attaches side-plate to base. 
J{z" long, Oathead, dull mc:kel. 

Screw, hinge #5..SO thread, 1'" long, threaded part J(1" Attaches hd hmge or cover hmge to base. 
long, nickeled. 

0 
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6L6256-2-1 7 Screw, drum bar number band--#2-56 thread. Attaches number band to right-hand dram dask. 

6El009A/Wl Washer, drum lock arm-metal, 1l(z" O.D, U&" LD 

6El009A/W2 Washer, drum bar lug number plate-metal, 13'z" 0 D, 
Jb" I.D. 

6El009A/W4 Waaber, key wheel, abaft-tin, %" 0 D., '<•" I.D 

6El009A/W3 Washer, lock key wheel bearing-metal, %" 0 D., J(6" 

ID 

6El009A/W5 Washer, loc.k, hd hinge-metal, J(6" 0 D, "2" I.D. 

6El009A/W6 Washer, prant ann-metal, Ji'a" O.D, 13'" I.D. 

f 
! 
r 

~ t Numbers aa tb11 colama refer to fi•ure Z, pap 4, ud &•ure 3, pap 7, ncept wbare 1pee1fically otberw11e de11pated 
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APPENDIX I 

PREPARATION OF PIN AND LUG SEl"I'INGS 

1. PIN SETrINGS. a. Prepare a table of the key wheels by bstmg, 
in alphabetical order, the letters appearing on the face of each wheel· 
the fint wheel, A to Z; the second wheel A to Z, om1ttmg W; the 
third wheel A to X, omitting W; the fourth wheel A to U; the fifth 
wheel A to S; and the sixth wheel A to Q. 

b. Prepare a set of 156 lettered cards, 78 of which are marked R 
(right) and the remainder L (left). Shume the cards thoroughly e.nd 
draw one at a time. Start with A on wheel number 1, e.nd prepare 
the key list in accordance with the cards drawn: if a card !beam an L, 
croBB out the letter; if a card bears an R, do not croBB out the letter. 
Only letters with effective pms are then shown m the key hat (table I, 
page 13). More than 8lX consecutive effective or noneft'ective pins on 
any wheel must be re&rranged in order to prevent use or such a ae· 
quence. A random arrangement, m which from 40 to 60 per cent of 
the pins are in the eff ectJ.ve position 1s aBBured hy this method 

2. LUG SETrINGS. To prepare a table of favorable lug settings, 
proceed w1tl1 the following steps in the order given: 

a. Selection of NumbeM. Select a set of six numbers from either 
group A or group B m appenda. II. Sets of numbers selected Crom 
group B must not exceed 10 per cent oCthe total sets selected. The sets 
are selected at random from the table, and a set is not used a second 
time as long as other unused sets are available. Sets oC numbers from 
group B should be used at irregular intervals and should not succeed 
each other m a key list. 

b. Rearrangement of NumllDen. Rearrange the numbers so that 
they appear in random order. 

e. Distribution of Overlaps. When the two lugs on a bar are both 
placed m effective pomtions, an overlap results. The total overlap is 
found by subtracting 27 (the number or ban on the drum) from the 
total of the six numbers in a set. The overlaps required for each set of 
numbers have been calculated, and are given with the sets appearing 
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Preparation or P!n and 
Lug Setlinp 

TM 11-380 
Appendix I 

in appendix II. Distnbute the overlaps among the numben according 
to the following four rules: 

(I) }lost of the sa numbers should be mvolved. 

(2) Overlaps should include numbers winch are separated, and num­
bers which are 11de by side. 

(3) Several amalll overlaps sl:ould he used m preference to one large 
overlap. 

(4) There must not he more than four overlaps between any two 
munhen. It is permissible, however, for a number to have a combined 
overlap of more than four. (The number 12 m subpar. h below has a 
comhmed overlap of five). 

The above rules ofl'er a general guide for overlap distribution, hut 
some deviation can be made from all but the rule appeanng in sub­
paragraph (4) above, which must always be followed. 

cil. Checking Placement of Ovell'Rap1. The overlaps must be so 
placed that a smgle number, or the sum of any two, three, four, five, 
or all six of the numbers. y:ields all the values from 1 1:0 27, inclusive. 
Remember that the result of two eft'ect1ve lugs on the same drum bar 
is one. As an example, in ta'hJe III there are three eft'ective lugs in 
column 6, and one effective lug in column 3, givmg a total of four. 
However, two of the effective lugs are on one bar which cancels the 
efl:ect of one lug. yielding a result of only three. Hence, the proper 
total for columns 3 and 6 is three (two plus onej, and not four. 

e. Preparing Lug Setting Woll'llc. §i!neet. The effective lugs (repre· 
sented by X's) are now entered on a work sheet similar to that show11 
m table III; lugs in the same colum."l are placed on successive drum 
bars m as many cases as L"ie ove"I"Iap condition pemuts. The completed 
work sheet shouid be checked carefully for accuracy with the results 
of the previom steps. The zero positions need not be shown on this 
chart. 

f. Preparing Lug Setting 'll"albRe. Convert the lug positions set up 
on the work slheet to the form illustrated in table II, page 15, by writ­
ing the numbered positions of the lugs opposite the number represent. 
mg the drum bar. Determine the pos1t1ons by referring to the number 
plate (29) at the rear of the drum bar cage. 

g. Commplette Preparation of Lug Setting. The following example 
serves to illustrate the preparation of a lug setting. The steps are 
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Converter M-209, M-209-A, 
M-209-8 (Cipher) 

numbered to correspond to the steps described in subparagraphs 2a 
to 2d. 

(1) Select a set o£numbers Crom group A. 

1, 2, 3, 5, 10, 12 Overlap=6 

(2) Rearrange the numbers. 

2, 12, 1, 5, IO, 3 

(3) Distribute the overlaps. 

Columns: l 2 3 4 5 

2 12 l 5 IO 

-2~ 
6 

3 

-1,---+---'I 

1--------J 

---1,---------' 

(a) All 0£ the six: numbers are mvolved. 

(b) Columns side by side: 

4 and 5 

Coltunns separated: 

l and 5 

I and 6 

2 and 5 

3 and 6 

(c) Small overlaps are used in pre£erence to one large one. 

(d) Overlaps mvolvmg only two numbers do not exceed four. 

(4) All values Crom l to 27, inclusive, are obtained For example: 

56 

l is given by column 3. 

2 is given by column 1. 



REF ID:A67854 

Preparation of Pin and 
Lus Settings 

3 is given by column 6 

4 11 given by colwnm 1 and 6. 

5 11 given by colmnn 4. 

6 11 given by columns 3 and 4, and so on. 

TM-380 
Appendax I 

h. Alternate Overlap Distribution. Overlap distribution of the 
following Corm produces a good key but does not follow strictly the 
rules for overlap d11tr1but1on. Lug settings or this nature should be 
kept 1tO a mimmwn m key hats. 

l 2 3 4 s 6 

l 

3. PURPOSE. The foregoing lim1tatmm are imposed to provide the 
greatest amount of security possible m the ahifbng of the alphabets, 
and to add to the difli.cult1e1 of enemy cryptanalyst& engaged m makmg 
a matbemat1cal analy111 of the messages. 
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Converter M-209, M-209-A, 
M-209-8 (Cipher) 

TABLE III. Position of drum bar lugs work sheet. Ff- 1-,-- 2 -Q 4 _--,==5 ___ 6 

I i. x l __ ~_x 
I 2 .. I x 
~1-x-:1 --1- -- - 1---:-- -x-

1-, -·----1--~-x==: --=:=-------=~ _·_ ~ J ___ _ 5. . 

I --- x ; --1 -
8 ..... 1--:-_ -~~-=~- ---~ 1~ ~ : --~-
6 ... 
7. . . 

9 • --- ~ i- -1---
x =- - -i=-=-=-' --

. . --~--·---- -----:----: - -- -
114 ... 1---x-- i---- - I- --
1-1_5_. _____ l __ x ____ --1---=j :=1 ~-· 
i----:-·-- ~ - l I 

16 .... 
17. . I 

I 

18 . - - - -1 - I 
i------1----1--X·-- - __ I ___ I 

l-----1----·--x-1---;:_ 
19 . 
20.. .. x x 

1---1--- ----1---- - -
21 ••••• I x x 1-----1----,----1--- - ----- -

--

22 .. .. I x I 
1-2-3-.-.-i---_-_-1·==------==--=-1=~-= -_~x~--- = - ~-

24 I 
1-----1-- ----- ---- - - - --

25 .. 1 x 
26 . . ---- --- - --- - -1-----x- I 
i--i---i---1

1
- -1.-1--x- -i--21 ..... 

x 
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Sets 
--
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 5 
1 2 3 5 
1 2 3 5 
1 2 3 6 
I 2 4 5 
1 2 4 5 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 5 
1 2 3 5 
1 2 3 5 
1 2 3 6 
1 2 3 6 
1 2 4 5 
1 2 4 5 
1 2 4 5 
1 2 4 6 
1 2 3 4 
1 2 3 4 
I 2 3 4 
1 2 3 5 
1 2 3 5 
]. 2 3 5 
1 2 3 5 
1 2 3 6 
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APPENDIX II 
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Appendix II 

SETS OF NUMBERS AND OVERLAPS 
FOR LUG SETTINGS 

I. GROUP A. 
- - -

O..r-1 
-

01'cr- Over-
Sets laps Sets laps laps 

- -B 10 l 1 2 3 6 7 11 3 1 2 3 6 7 13 5 
7 11 1 1 2 3 7 8 9 3 1 2 3 7 9 10 5 
6 12 1 1 2 4 5 8 10 3 1 2 3 7 8 11 5 
5 13 1 1 2 4 5 7 11 3 1 2 4 5 9 11 5 
8 9 1 1 2 4 5 6 12 3 1 2 4 5 8 12 5 
7 10 1 1 2 4 6 8 9 3 1 2 4 5 7 13 5 
6 11 I I 2 4 6 7 10 3 I 2 4 6 9 10 5 
7 9 1 12341011 4 1 2 4 6 8 11 5 
7 9 1 1 2 3 4 9 12 4 1 2 4 6 7 12 5 
6 10 1 1 2 3 4 8 13 4 1 2 4 7 8 10 5 
9 10 2 1 2 3 5 9 11 4 1 2 3 4 11 12 6 
8 11 2 1 2 3 5 8 12 4 1 2 3 4 10 13 6 
7 12 2 I 2 3 5 7 13 4 1 2 3 5 10 12 6 
6 13 2 1 2 3 6 9 10 4 1 2 3 5 9 13 6 
8 IO 2 1 2 3 6 8 11 4 1 2 3 6 IO 11 6 
7 11 2 I 2 3 6 7 12 4 1 2 3 6 9 12 6 
6 12 2 1 2 3 7 8 IO 4 1 2 3 6 8 13 6 
8 9 2 1 2 4 5 9 IO 4 1 2 3 7 9 11 6 
7 IO 2 1 2 4 5 8 11 4 1 2 3 7 8 12 6 
8 9 2 1 2 4 5 7 12 4 1245I011 6 
7 IO 2 1 2 4 5 6 13 4 1 2 4 5 9 12 6 
6 II 2 1 2 4 6 7 II 4 1 2 4 5 8 13 6 
7 9 2 1 2 4 6 8 IO 4 I 2 4 6 8 12 6 
9 11 3 1 2 4 7 8 9 4 1 2 4 6 9 11 6 
8 12 3 1 2 3 4 10 12 5 1 2 4 6 7 13 6 
7 13 3 I 2 3 4 9 13 5 1 2 4 7 9 10 6 
9 10 3 I 2 3 5 IO 11 5 1 2 4 7 8 11 6 
8 II 3 1 2 3 5 9 12 5 1 2 3 4 11 13 7 
7 12 3 1 2 3 5 8 13 5 1 2 3 5 11 12 7 
6 13 3 1236 911 5 1 2 3 5 10 13 7 
8 10 3 ! 2 3 6 s 12. s 1 2. ';\ 6 10 12. 'l 
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TM 11-380 Converter M....209, M....209-A, 
Appendix II M....209-B (Cipher) 

Ot;er- Over- Over-
Sets laps Sets laps Sets laps 

1 2 3 6 9 13 7 1 2 4 5 11 12 8 12481011 9 
1 2 3 7 10 11 7 1 2 4 5 10 13 8 1 2 4 8 9 12 9 
1 2 3 7 9 12 7 1 2 4 6 9 13 8 1 2 3 6 12 13 10 
1 2 3 7 8 13 7 1 2 4 6 10 12 8 1 2 3 7 11 13 10 
1 2 4 5 10 12 7 12471011 8 1 2 4 5 12 13 10 
1 2 4 5 9 13 7 1 2 4 7 9 12 8 1 2 4 6 11 13 10 
l 2 4 6 8 13 7 1 2 4 7 8 13 8 12471112 10 
l 2 4 6 9 12 7 1 2 4 8 9 11 8 1 2 4 7 10 13 10 
12461011 7 1 2 3 5 12 13 9 1 2 4 8 9 13 10 
1 2 4 7 9 11 7 1 2 3 6 11 13 9 l 2 4 8 10 12 10 
1 2 4 7 8 12 7 1 2 3 7 11 12 9 1 2 3 7 12 13 11 
1248 910 7 1 2 3 7 10 13 9 l 2 4 6 12 13 11 
1 2 3 5 11 13 8 1 2 4 5 11 13 9 1 2 4 7 11 13 11 
1 2 3 6 11 12 8 I 1 2 4 6 10 13 9 1 2 4 8 11 12 11 
1 2 3 6 10 13 8 I 1 2 4 6 11 12 9 1 2 4 8 10 13 11 
1 2 3 7 10 12 8 i 1 2 4 7 10 12 9 1 2 4 7 12 13 12 
1 2 3 7 9 13 8 1 2 4 7 9 13 9 1 2 4 8 11 13 12 

2. GROUP B. 
----

1 1 2 3 8 13 1 1 2 2 3 8 12 1 1 2 4 6 {> 9 1 
1 1 2 4 9 11 1 1 2 2 3 7 13 1 l 1 2 4 9 12 2 
1 1 2 4 8 12 l l 2 2 4 8 11 l 1 1 2 4 8 13 2 
1 1 2 4 7 13 1 1 2 2 4 7 12 1 l l 2 5 9 11 2 
1 1 2 5 9 10 l l 2 2 4 6 13 1 1 l 2 5 8 12 2 
1 1 2 5 8 11 1 1 2 2 5 8 10 1 1 1 2 5 7 13 2 
1 1 2 5 7 12 1 1 2 2 5 7 11 1 1 1 3 4 9 11 2 
1 1 2 5 6 13 1 1 2 2 5 6 12 1 1 1 3 4 8 12 2 
1 1 3 4 9 10 l 1 2 2 6 8 9 1 1 1 3 4 7 13 2 
1 1 3 4 8 11 1 1 2 2 6 7 10 1 1 1 3 5 9 10 2 
1 1 3 4 7 12 l 1 2 3 3 9 10 1 1 1 3 5 8 11 2 
1 1 3 4 6 13 1 1 2 3 3 8 11 1 1 1 3 5 7 12 2 
1 1 3 5 8 10 1 1 2 3 3 7 12 1 1 1 3 5 6 13 2 
1 1 3 5 7 11 1 1 2 3 4 9 9 1 1 1 3 6 8 10 2 
1 1 3 5 6 12 1 ' 1 2 3 5 5 12 1 1 1 3 6 7 11 2 
1 1 3 6 8 9 1 1 2 3 6 6 10 1 1 2 2 3 9 12 2 
1 1 3 6 7 10 1 1 2 4 4 8 9 1 1 2 2 3 8 13 2 
] 2 2 3 9 11 1,1245 5 11 I I 2 2 4 9 11 2 
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Seta of Numhen and TM 11-380 
Overlapi for Lug Seninp Appendix II 

Over- I Over-Over-

1 S('tS laps Sets laps Sets laps 

1 2 2 4 7 13 2 1 2 2 6 7 12 3 1 2 4 4 7 13 4 
1 2 2 5 9 10 2 1 2 3 3 10 11 3 1 2 4 6 9 9 4 
I 2 2 5 8 11 2 1 2 3 3 9 I2 3 I 2 4 7 7 IO 4 
I 2 2 5 7 12 2 1 2 3 3 8 13 3 1 1 2 5 10 13 5 
I 2 2 5 6 13 2 1 2 3 4 10 10 3 I 1 3 4 IO I3 5 
I2261011 2 I 2 3 6 6 I2 3 I 1 3 5 10 I2 5 
I 2 2 6 7 II 2 1 2 3 6 9 9 3 1 1 3 5 9 I3 5 
1 2 3 3 9 II 2 I 2 3 7 7 IO .i 11361011 5 
1 2 .:I .:I 8 I:? :? 1 2 4 4 9 10 3 1 1 3 6 9 12 5 
1 2 3 3 7 13 2 1 2 4 4 8 11 3 1 1 3 6 8 13 5 
1 2 3 5 5 13 :? 1 2 4 4 7 12 3 1 2 2 4 10 I3 5 
1 2 3 5 9 9 2 1 2 4 4 6 I3 3 1 2 2 5 IO I2 5 
1 2 3 6 6 II :.? 1 2 4 5 5 13 3 1 2 2 5 9 13 5 
I 2 3 7 7 9 2 1 2 4 5 9 9 3 1 2 2 6 9 I2 5 
1 2 .i 4 7 11 2 1 2 4 6 6 11 3 1 2 2 6 8 13 5 
I 2 4 4 5 I3 2 1 2 4 7 7 9 3 1 2 3 3 10 I3 5 
1 2 4 5 5 I2 2 1 1 2 5 10 I2 4 12341111 5 
I 1 2 4 9 13 3 1 1 2 5 9 13 4 I 2 3 6 10 10 5 
Il251011 3 I 1 3 4 10 I2 4 1 2 3 7 7 I2 5 
I I 2 5 9 12 3 1 1 3 4 9 I3 4 l 2 4 4 10 11 5 
1 1 2 5 8 I3 3 I 1 3 5 10 11 4 l 2 4 4 9 I2 5 
II341011 3 I I 3 5 9 12 4 I 2 4 4 8 13 5 
I 1 3 4 9 I2 3 I I 3 5 8 13 4 I 2 4 6 6 13 5 
1 I 3 4 8 I3 3 1 I 3 6 9 11 4 l 2 4 7 7 11 5 
1 1 3 5 9 11 3 1 I 3 6 8 12 4 1 2 4 7 9 9 5 
1 1 3 5 8 12 3 1 1 3 6 7 13 4 1 2 4 8 8 9 5 
I I 3 5 7 I3 3 I 2 2 4 9 13 4 I I 3 5 11 I2 6 
1 1 3 6 9 10 3 1 2 2 5 IO 11 4 1 1 3 5 10 13 6 
1 1 3 6 8 11 3 1 2 2 5 9 I2 4 1 1 3 6 10 I2 6 
1 1 3 6 7 12 3 1 2 2 5 8 13 4 1 1 3 6 9 13 6 
I 2 2 3 9 13 3 1 2 2 6 9 11 4 1 2 2 4 11 13 6 
I 2 2 4 10 11 3 1 2 2 6 7 I3 4 I 2 2 5 11 I2 6 
1 2 2 4 9 12 3 1 2 3 3 10 I2 4 1 2 2 5 10 13 6 
1 2 2 4 8 13 3 I 2 3 3 9 13 4 1 2 2 6 9 I3 6 
I 2 2 5 9 11 3 I 2 3 5 10 10 4 I 2 3 3 11 I3 6 
1 2 2 5 8 12 3 1 2 3 6 6 13 4 1 2 3 5 11 11 6 
I 2 2 5 7 13 3 I 2 3 7 7 11 4 I 2 3 7 7 13 6 
1226 910 3 I 2 3 7 9 9 4 I 2 3 7 10 10 6 
I 2 2 6 8 11 3 1 2 4 4 9 11 4 I 2 4 7 7 12 6 
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Sets 

1 2 4 8 9 9 
1 1 3 5 11 13 
1 1 3 6 11 12 
l l 3 6 IO 13 
l 2 2 4 12 13 
1 2 2 5 11 13 
I 2 2 6 11 12 
1 2 2 6 10 13 
12361111 
1 2 4 4 11 12 
1 2 4 4 IO 13 
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Over-
laps 

Converter M-209, M-209-A, 
M-209-B (Cipher) 

-- -
Owr-

Ser. laps 
Over-

Sets laps 
--- -

6 1 2 4 5 11 11 7 1 2 3 6 12 12 9 
7 I 2 4 7 7 13 7 1 2 4 4 12 13 9 
7 1 2 4 7 10 IO 7 1 2 4 5 12 12 9 
7 l 2 4 8 8 II 7 12471111 9 
7 l 1 3 6 11 13 8 1 2 4 8 8 13 9 
7 l 2 2 6 11 13 8 1 2 2 6 13 13 IO 
7 l 2 3 5 12 12 8 l 2 3 5 13 13 IO 
7 l 2 4 4 H 13 8 124811ll 10 
7 12461111 8 l 2 3 6 13 13 11 
7 1 l 3 6 12 13 9 l 2 4 7 12 12 11 
7 1 2 2 6 12 13 9 l 2 3 7 13 13 12 

0 
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