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The preeen~ invention concerns a new ke,ing 

mechanism tor Ol"JP"tograp'hir- dev:lcee. Tbe invention 

I ., 

. ' 
npneente a DOTal approa~h to tbe problem o.f keJi~· ·~~~.*. ·, ·: .. } 

. Un1 te4 states .Patent llumber. 2·, 394,765 snmte4 Uff• v.~.ct .. · .. :. 
. ~-· .l.._ ... , .. \ to ·ae 'P~bMl7 1?, 19 .. 6, for a cipllerlllg telewr:lter . · · · · 

J:l"88eD~a .1:t'•. b~kgroun.d over which the new ad~ e. 
. . ..• 

41.soloeed:.hen1n 1s made. It· will be noted however tbe.-t· 
. . 

· t~· '1n~e»:t1~ aUq ·be 1Dcorporatea aa a keyer in maDJ' 

:toftlll 111 8 w:l4e. var1et7 of oryptograp'h1o devioee R!Jh aa 
. . 

. · Hebern, b1gma and the like, Pl1d 1e not con.f'1ned to all)' 

ODe euoh clevioe. . 

:·.It is an ob3ect ot the invention to pJ'OVS,~e 

.· t~aplaoemen't lttJ71ng means tor contro111Dg the 

•4H1ca't1oa of code oo,mb1nat1ona. 

It 1a .an object of the inventio.n to provide· a 

.. dS.aplaceJ~:ent k~Jer for Cl'JPtograph1c devices wh.tch · 
' 

determines tbe interaction between al1~e bar drums and 

· ... ·~.~~CluallJ' 41aplace4 k~ wheels. · 
·. .. 

··.] ... 
' ; 

.. , 
·. 

. I 

1,: 

' 

. ·. ,. 

· .. ·/ 
... , .. 
. . 
·· .. ··(' 

• ', : I 

:. 

... It 1a aD ob3ect of: the 1nven~1on to p~~i4e a.··.·. 
• I ' • • ~ : .. . :; . : ~ . 

d1eplacement ke7er tor cryptographic devices wbiah·· 

determine.e the interaction between slide bn.r dl"Uile an4 

1.nd1v1d~~·11' 41aplaoed aeco.ndl.irJ key w'heel.s Vl''h'1oh 
I o I~ : ' 

oaa~~l m~n.k•T wheele. 

.• .. 
' 

·· .. . · ·JJ!Qo't.JIUI1D ke7 wheels as used be'l'e1n 8~: ·:·.: 
· ... ioith-.·.~~~~a.:,harlq. preferably· a pr11!1e ll~ber .. :·.~~· .. ;.: ·. 

· t~eth ~:;en 1D~1c1a carey'inff flmtg1DR on :whtch 'I!&J :be 
. . ·.·. . . . .. · 

· .-peaeld: 'tbe le'tte~ o:r ·the alpbabet .or· -the lilte.. :·. ~ · 
' • . .I ., 

:· ··•mee. o~ h~l.ea equal in number to the. number ·o~.·teeth 

· .. ·, o~·~~~:·· .• 1oh .N:apr1ng.b1aaecJ to on.:·ot·t~:.;· .... ··. · ... ·. ·· 
-.· .• • . i- : ..... . . . • • •. • ••· .. -

poe1t1on.a~ pro3.0t1ng or non-pro3eot1Dg. !he p~sea,t. · · ... 

. ,i .. 

. . ·- .·. 

~· . 
. .... . 

·. ·. E\pproved for Release by NSA on 06-17-2014 pursuantto E.O. 1352e 
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REF ID:A58715 
. •' 

1n'\'ent1on mar emplo;r a p11n'ftl1 ty o'f ke, w'heela, f1v• 

being 41acueae4. It 'f11ll be unde·rotood that the ke,. 

wheels are cal1\re onve thr~.t each bae A different I'J\IIIJber 

ot teetb and pine. Theae·numbere sboul4 not hav- a 

coan:Ol'l denoatnator sad preferBblJ ere prlmea. 

~)econ4aJ')' lr07 wl1eela n'J"'e l)lnlons or spur «ean 

which: are acted UJ)OI! bJ tbe oocle bal" d:I"WD ad 1n turn act 

upo11 tbe ma1n key wheels. 

A co4e bar drum comprises tuo elot~ed 41eca 

11ountea fot" rotation wt t'h bars a~·iell7 a114able 1D 

pe~pheral slots in the dtece. ~ech bRr oerries one or 

more lugs which are acted upon to slide a bar 

lonaitud1n"lly en A$ to ~roduce R pro~ect1on on the side 
( . 

ot one of.the slotted discs. In this way tbe al1de ·bars 

are broQibt .into act1ve ~osition ana a variable toot-04 

gear wheel 1~ produced which mny act in a continuall7 . 

varia)le 118Dner. lih1le onrJ code bar drum 1s sbovm 1Jl 

. . 
. ' 

I . 

. ':•. 

c-omb1Dat1on .w1 \b a pluralt ty ot main key wbeell!ft two 4..... : . 

or·wben oans~ruc~io~ permits an indtvidua.l drum ~or eaoh 

main ke7 wheel may be used. 

It 1e an ob3eot o~ the 1nvent1on to provide e 

ciph~g device with elements which act up.GD eaoh o~~r 
.. ~ 

. · .. 

aa4 reac' · whereby tbe chain of k1Jtoaat1o nata ;1fl tJNatlJ'. 
'··:. I • .• 

. · ··ir&ore'aao•· ud "the repetition Cfcle .1s made . .Yai7 ·1088.: . 

· · :: · _:.-···:> .. ·\:~:;_··:· ,·.011• appltoatloa ~f th~ p~eu~ .o~~~1~---h.l!rte · · 
. . . . . . (. . . 

4ev1c~ ••J' be Dl84e as· :lmpro•e•u~rrtrt to struCturee · ah~ ·ill : 
:.:··· 

: 1'11J!-'·1-6'b, of Patent Dumber 2,.,94,765. ~~~ ~·• . 

J'l1g. ·1 ~ t~e patent discloses n key boar4 ~omb1nat1oe· 
. . . . 

. ·ehown_ .. 111 ftga. ~ aa4 ., of. the pztet:Jeat ep~11~·at1on. _.ae ltar 

l.a hevin« 8P&Oe4 aotohee w1 th eloping waila'··s.n ·1 ta. 

~' ~: ,f I 

·; .. ·· 
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· .. · 
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' ' 

lower e1d.e. When the woll known elemental f'i~ unit 

alp~abet or oompoeite letter septem. ia uae6t five ke7 

~art ooabillat1cm ban suoh as la wtll be prGvidecl, ·. eaob 
. ' . 

. ' . ~lth. a 4:1tferen1i aequence of notch epao1ng in .S.ta··lower' 

R14e. Comb1nat1on bare lo are aotuated lr,r · the· 'V'ert1ce1 

anement o'f lre7 ·boel"d levers ?a wh1eh act q~1xuit t'be 

alop!Dg walls of the notches tn bare la. Where· a·, 

·•t-clard teletne key board is u.se4 there ·w111 be th1riJ'

't~rio levere ?.a each correepond1ng to a 1etter · of. ·tile : 

alphabet or other &Jmbol. ~aoh ot tbe keybOal-d 1eve:ra 

·~a acta upOD · f'rom one to t1 ve of the key boarcl oomb1Mt1oa 

bare la, dependiftl upon tbe character whicb·determinea _the 

apacting o'f the notcbes on the und.eraide ot . the bars la.. · 

Wlth tbe actuation o~ each separate lever ?.a br 'its 

oorreapon41Dg key boarcl ke7 t oerte1n Of the bars la a_re 

puShed: to tbe'left iDto active position ana certain other 

are puah.etl to the r1&ht into inactive pot$1 ti.on· Ol' are · · 
•. 

pei'si tte4 to rell!lain where they ere.. A c11fferezr\ 
·:. . ·. ·. 

ananP.ell't·. 0~ 'the bare 1a 1B C8US84 by eaob O'f. the l9ven . . 
. . . -~ . 

· 2•• . A bell orank 3a is :fixed. to &batt 6a ~n4 oanie~ a 

· ptn 1n 1te free end. wllich sl.14es in a P.lot 1D. e link 14a. . . . . 

~ la 1a provided v1ith n pro~eot1on or l.q 4a o~ 1te · 

upper·aurraoe aDd link 14a 1e provided witb a e1m11ar 
•! • • • 

·~ I . 

. pro~etiU~ or lock1D8 tooth 5a oD 1te .lower .erarfaoe •. 
... . ..,· .. : •.. . ·.... .. . 

·::t1Dk··i4~ ia p1rmed to one end of lner 1f5a . .b;ich .. 1a 
I ',1 • ' :1 • • o • I=~~: ' 

: b1aae4·-coUDter-:.clooJnr1se ebout its pivot b7 tension 
~. r. I, 

· apdlt4f:l'(a. · · 
. • ' • .· ·:. ·. :.' ~ ' ·,· • I ," • '; :,~ ' ; ' • 

:Sell ·CZ'rank· 3G bas Bft upnancling arm .. ?a prp-d4e.4 · 

. ' 

. ' 
'··) 

. I 
·I 

:. ·!: 
! 

I 
'l 

'"i . 
I . 
i ., . 

... 

.. · ,: . 
· ... :; i· 
. ' 

. I 

• I: . · .. 

·'. j 
! 

-:·.; . ,. 

.. w1tll a·· cam t~llower ·prolection 9a whicb bear• ScB1Dd ~4 .. : .· . 
' . •', . I ' ' . . ' . '. I '' ~ 

is ep~D~ _.b1ue4 towaJ"d a contin~~ ro:ta'tl~g ·1;~1·q .. 
• I '• 

•' ., . 
. . ... 

.. 
; .. 
... . 

., 
j, 
I 
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ou lOa~ -Ca lOa 1e provided with o lcmg dwell ttn&·.a · ·· 

single receso 11 arrenRed to receive pro3ect1on Sa of ~ell 

crank 3a. · It will be eeen thAt emil follower pro3act1oa· : 

8a •87 enter reoeoa lla under the action ot·tte. :GJ>.rS.nc·· 

b1aa. ~DlJ when lug 4a end looking tooth 5a are aot ·!A. · ·. 

conluaction. That ia wben ~ey board co•b1nat1an bar la 
.',•\ 

I : ' ' ' 

and·lt~ 14a.botb occup7 • lett or rtlht poalt1on lookiDI 
. ~~. . . . . 

tooth·:5a. is positioned above· lug 4a u4 oOJD'b1aat1on · · 

mo41fJ1D« liDk 14a 1a held against oloc'kwiaa rotation, 

·bol4in« . bell crank '3a 1D. tum aga1Dst coUD~e~ olookw1ae 

ro'at1on. On the other hsnd when bar ls rm4 11Dk 14-a are 
1n opposite poai·tions, one rir.ht an<l the otber lett,- 11Dk 

~ . . 

.! 

j. 
I 

.14• .aq move down and bell crank "3a rotate ·under the:· .a~t:i.oa ·. . · i 
I .. 

o~·.tta· btaa· spring as tooth 5a clears lug 4a.· · · ·_. 
. . 

.A level' :?6a ia fe.etened 'to ad turns 111 tb abaft 

· 6a and ts provided with a pro3eot1on·~b1cb bears e~~~

pr1nter basket combination bare ~5a o~ which there are 

. five· oorreapOll41ng to bars· la. ·r-!aob bllr· 25a itt": b1aaec1·. 

toward. le-ver 26a by tene1on· epring 'le. w1 t'h: •Qve•~' .'~O. ·, · · 
' 0 ' '1 ... I ~ • ' 

0 
, 

. . . 

tbe left llml'ted bJ. a Ritable eto.P.• Tbln:v-two,-.PZ'hl'ter. · 
. . . 

bAsket bare 40a ere positioned Bbove the notched·upper 

auri'aoes ot lll"inter basket combination bars 2-5a •. : : Afr1 

BiY&D ·oom'b1na.t1o11 o~ right or left poa1 tiona o~· '"'• tiv•· 
.. . ..... . 

J'nnte~ baeJret comb1nnt·1on bare 25a un.4er tbe:. act1oo· ~ 

1i~otr·}~.P~-t1ve lnera 26a will ae1eot· a 4e~~ft4· .. · 

· oba,;.c~'e~· ·to be printed ae the ooc!ect counte~a~ · ~ eaOh 

k87· b~~'rd leTer :!a end thtl abaracte:z- contro1:11cg it. 
.· · .· .!he oam Uses 16a arid others of . 'th~ above ~--- . 

' ' ' ' ' ' ' ' I 'I 

·' . 
.. ! 

. . I 
.·. 1 

I 

. ! 

. '. 
I • 

i="· 
I ' ~ ', ' 

.. ,.· .. 
·~ ' ~ I , ... 
.: i I' 

·: 'i •. 
. ·.··f. 

' "I • . . , 

. I 

' I 
. ; I • 

-·· I· .... 

: . ... ··: .. · .. ··. ,· ·.··~~- re~laoecl 11'1 .•• "to:rm of tbo 1av~·10D .by. aeooaa~ · .. j' 
:. . . . ·.. .-.... . . :- . .' . ' · .. •· . .. . . >' .. : .. ;.:.·! ·. 

_ _ _ : : kq •••1• to wbich tho 'IIJ)JJ<ir ou toll o-r. ea4 Clf 1- : : ~ •.• j , 
' ' ' ' ' I ' ' 

.. i 

. i 
. , . 

. I 

: ... .! 

~~~· .. 
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. ·~~ . '· -· 
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15a reeponds under the action of ita biasing aprtng·l?a. 

In ~nothor form of the invention •a1n k.ft7 w'beela 

with selectively eot1ve pins are mounted to mot on the · . . 
uppe~ oam follower ends of the f'1•e levers 15a,. oae ma1D 

kf!J eeel for each lever. .As mentionf3d abov• eaob. ~e,· ·. 

Wheel bao a.gear tbe number of teetb of' eh1cb·oorreapoa4 

to the.number of adjust«ble pins, ea~h number 1a 

41t1'e:rent 111\d tl\e;r have no comnon 4enom1nator. the· 

ao:t1on· of the main k~y wheels on tbe levers. -15a and the . ·. · 

.. ~omb11lft:t1cm aod1fJ1ng 11Dke 14a 1a_ a f'mlot1on .~t the· 
. . . 

number of p1ne whiob ~ro3cct into aot1~ extended poa1ttoa. 

Of courl!te, in O])erRtion. the number and d1etr1bu~1on. ot· ·. 
. . 

., 
.. 

... 

.. 
'. 

eot1vely extended pins ttboul.d be chosen at random 8.1lcl· . . · 

tbe d1et2'ibut1on on the Vtll"1oue wheels ahoula not be 
.. 

. . 

rela~e4. ,. ' . ' ... 

A pinion or intermediate wboel meshes w1th.the. 

teeth of eacb mai·n k,ey. wheel. .All f1 ve p1n1ons a~ kqed. . 
. . 

.... to a· .·•n with a gear which 1·a ao~ed upon 1n· ~um by the ·.· 

·al14• bara:.of 'the main slide bar U=~. ·ner• two o~4~· bazo:. 
. . . . . 

4~a ·ore· employed tbe pinion shaf't. is 41V14e4 -~th· 1~~· ... 

~ia1oaa ana a 4rive gear on one shaft po~1on nn4 two· .. 
pinions and another d~1ve Rear on· the other shaft port1oa. . 

. . . '.fbe --~o· 4J"i"''8 888ft~ m dri"f'OD 1DdopeDcleDtl7- b7, ~th~· ·:. · 
. . . 

. . ..... :. ·oiu.;ut p-z-o~eot1q ends of tbe slide· bue ·.w:b1ob .. b-Ve .. · 
• ', •' • • •'" : =:I ' • ... ~ 0 ' ' • • ·.:,I • : -~ :.r • ', '',, ' 

. . . b~e~ ~·" 1ato aot1 ve pos1 t10D. ':•. · · 
.. · ... 

fte sl14e ~rae on the motn dram mq lt~ pzo~4d ··: .. 
. . 

with be seta of 'teeth, one for the :rl&ht b.~ ._co4e.,~ 

d-~·.·· .& a114~. bar 1ft "ita normal poldt1on .du····~of; .. , 
. . •. 

on the 1'1pt haa4 oqde bar drum, but ·will acrt · oa ~· ··left . 
. 7 .· . .· . 

·had. -~o4e bar 4J'UJI by meaae o~ ·.p~i·al .luca·~;.·.: :·w,hea·. a··.· .. 

-5-

·. ·:: .~:. . 

. I 

:' 
.. · ! .· . :J 

.··I 
. ' 
. i 
.I 

i ., 
. :1 

. >.1 
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elide bar te moved to tbe left by tbe aet1on of an. ao~1ve 

p1D on a main_key wbenl it will ROt on the r1gbt band code 

bar drum, 'but no~ on the lett hand code bar drum.:. 'lhe · 

~eeth on the elide bars aTe prererabl7 arrange4 
. . . .• 

. ' 

d1fte~GtlJ an4 certain teeth me~ be om1tte4·~11 tosether. 
•' 

It· 1s 1JIIl)ortut that the displacement ser1ea· ·for 'the two 
. . 

code .bar drums shou14 be di~ter~nt. TbB use of two code 

bar cl~ fae111'tatea he.vin« three or more ti:tterent. · 
. . 
advancement rates or patterns for the key Wheel• -1·•·~ bO 

• • • I 

step, 011e step and two s-"tapo. As all tho ~~ceaGai'J· 
. ' . 

movement comb1nat1one .znzmber thre~ "to the sixtb :power or 

seven hmu'lret! t1lirty-n1ne, it 1a not -tec4td.ble to obtrdD. 

them .ell wit.b one d:rum. t7tl1ng two 4ruma w.itb three cubed 

oz- twea:\7 enen bare each, ell the oomb1Det1o"Qa ere · 
. . . . . •' . 

ob,a1ne4. 1D a s1wnple manner. 'lwent)'-a1x bars ou be: .u.Se4 ·. ··: 

to a4.vantage. 

A guide arm is vivoted on the frame between tbe 
. ' 

sl148: 'bar drum and eaoh main key wheel ancl hae an · 

. exteD.a1on · wh:lch 1 e acted upon by tbe aoti ve :. p~ae ot th~ 
• ... I ' ,1, ' • • 

iiatD .• e,. wheel. 
'' ' ' I ', ,1 • I ' ~ • :•' 

. . . ·. ·. 

1up· OD .'tbe elide bara wh1~'h 1t ao plaoe4 will JeOVe 'the· 

bare to tbe left. !rhe key wheels net througb ·~he1:r · 
. . 

. . : . ~ ... .-.. •·. Hep.0,1ve p14e arms b:r meee of the act1Ye ~ ·iaaots.ve· . 
. ..... 

' . . 
! \'., 

. · . ·. ·Pi:De to .mne certain slide bara 1nto active poe1tioaa··•hez-a 

·: · t~e7··~ll p~~eot as teeth and .41~plaoe the·-~_,:.:wheele ·. :, · · 
" '" > .:., '•: ., '' ~---· ' ', ' o I ' • :· ' ~,I ' I I ~; " ' • '.· ' I ' 

· ·-tb~ 'the ·4r1 ve gear and pinions above. · '· · ·xt '!111. '-•· · .··:· 

: 
I 

·I 

.· . . 
aea that the tlr1 ve gear rotates all the p1n1ona on 11• 

:: ... ,.<.-.;·. ·. · ·. · · -~:::aft4 therefore all 1i'be key wheels ·1D IM,~h ~tb the· 
1 ° o, 

0 

0 
, 

0 
: 

0 
, ' ' 

0 

' • : ': 

0 

··: ~ , • 'I ! '' 
0 

~ ~ ' , ' I 

· . .. . . . ·. pSuoa· .· aD4 the p14e a.rs or o:ne kq Wheel aotiq i~ .. 
,II , • ,.": , ' ; • '~ 0 

' I •, 1 '• ' 1 ' 

, ... ~· '· ... ' :· ·z...~ •. 'to ':l'Cs aot1..-e pine will move •114e b~ ~-b .... · .. 
. , 

. . . 
. ' 

'• .. 
.... 

.. ' . 

. ... _.1·: ... •.. . . 

; .. 

. ·~. :: . ~;. ·. . 
· .. :· . 

,•. 
l ... l 

. . . '~ ':..• . =·:· . 
J;·; .... · 

. .. ·-::··· 

.. : ~.:\· .· : .. 
. . ··.· .. 

. .. :;_ .... 

- ,. -
. ... 
·'· ... 
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:.:. 

., 
··,1 

.. ~ ., 

., 
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11111 ~.laplace. one or nevernl ~thor key wheel.e. the 

guide ame 118)' be reff,.n.rded na hev1n~o active or 1noot1ve 

poait~ons de~ending upon whether or Dot tbeJ baYe beea. 

acted. upon by a key wbeel pin. 

Another motl1t1cat1on oomprieee a elide 'bar ar.,. 
individually d1epl~cod •~1n key wheels and 1nd1v14ual1~ 

d1aplRced nuli·n key T:heel.a nnd 1ndiv1duAllJ d1mplace4 

.eeoondU'f key wbeela oontro111ng the main kq wbeola • 

. A· 1'eature of thio construction is the prov1•d.cm ot 

ratchet levers which are positioned by tbe ptne.of the 
. . 

aecol'1Clal7 key wheels at bigb, med11lm or low· lft'el bJ · . . . 

cor:reoponcl1ng posi t1one or tbe ptna. 'f.be ratchet leven 

act. on tbe ma1n key wheel rntcheta to ad"Vance each main 

k97 wbeel independently zero, one or two steps d~p8D4~8 

upon.Whetber the eecondar.J key Wheel pin& are ·tn hilb• 

, · me4_1• or low position. 

!he above discussion or. tbe appl1oat1on o~ the 

1·nvent1on 1e ·11lustrat1 ve of certs1n 'forms an4 uses of the 
. . . . 

1nven~1on an~ is not 1~t~nded to be 11m1~1D8• · 11·~1~ 

be clnr that 'tbe composite displacement kqer. unit 1a . . . 
1D4epadent oi the particular appa-ratus ·11·._,. ~oo,rol 

. ' 

an4 1a therefore epr.licable to a w1de range of apparatus 

to be oo~trolled • 
• J 

Hef'arence ia made to the. drawings ~or 4eta1le4. 

·. :' 

cJlowiqa ot one ton of keyer etruo'tgre e.e : uaed · w1 th· 
.· . '· .· · .. :. . . . : . .' : 

aei_eo~e4. ·~pare.tua to b~ oontrol1el. ~· ruloue . 

:t1~s ~. to be talf.ea aa llluetrattve an4 'aot· a.a · 
. . . 

. . ~1~1t!nc. Like nuae:rale refer "to 11lre pU"ta thrngbo11t • 
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· ... 

J'ta. 1 1e a righ't atcJe eleftt1on or· ODe tom. 

o~ the invention. 

Pig. 1. 1e a eohemattc showing ot a 1180ha.t4• . 

t·o be con'&z-olled bJ the 1nvent1ou. 

711• ' 1o a plon view ot the 11DJ)rove4 kf17&1'. 

71g. 4 ie a front view of tbe 1aproved·48Yioe. 

?.1g. 5 1a a section tal'!en J.llODg 11ne A-A 1n 

118• 6 1e a detailed abow1D8 of el14e.bar 

coaat.ru.ot1oa 1D plan • 

l'ig. 1 is a aeotion~l view taken alae lia~ · . 

B-1' of 11g. ' w1 th the locking bar in etart1ng post t1oa. 

J:lg. 8 S.s a aeot1onel v1n taken oloug llae 
· .. ' . 

~B o~ 11g. ' witb the locking bar in lower rlgbt ~ 

poa1t1on. 

Fig. 9 le a .sectional view taken alo.DB l1Jae 

:8-B of Pig. ' w1 tl1 tbe looking bar in lower left ·bBftcl 

:· ,081~1-• 

·
1

. _. .. ·'· •.. · :. . . •. ·.ftc·· 10 1a a eeotional vlew takee al~g 1~e 
I . } ' I . .J • •' • ' ; ' : • ~- • • 

;. · -:: · . · : .,. . .. . · ·.~ of 11th "5 ahcmiag the pors1 ttoa. ~ 'tbe lookiq· -- · 
• I • ' • ' ', • • • • • • • • ' • ' • ' ' ' • • o • ·~ '" • • 

. ! .. : . · · . . . . t•etietel7 · befozte the ·sl14e bar 41:'WI haa 0011pl~tect ite f • • .. ' • • • • • I • 

. . 
Pig. 11 18 8 plsn view w1'th part 1D aeotiOAt 

. . 

. ) 

•, ,·'I·. 
"t •• • 

·:--o.~. al14e bar coast·I'UOt1on w1 'tb mowble 'pn3eot1c:m8. . . . · .. ~ . 
• • ' • ~~ :: .' • • o :• • o • I : t= ::, • • 

·.' . · .... 
. . .. ·~ . 

I ' 

' . . : 

.. · · ·\ .-ta. 12 in a· aect1ona.l n.W of tbe kq-wheel-. . . . . . 

... 

?.1g. 1' is a ·c1eta11e4 sect10Jlal ·'ri.ew ._ah~ift8 
. . . . . ~ •. 

· the ~l14e. bare·. in their le:ft or diepl~oe4 pouitioa ·oil · 

~he cOde bar dna • . • . 

.. 
•' 

>·>. · .. 
. · .. 

. '• . .. 

··.· . 
-8-

. . . ·. 
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. . . 
Pig, 14 1e a sectional view taken alone 11Ae. · 

F-? of Ytg. 12. . 

'Piv' key wheeln 1., ?., '3, 4 B1l4 5 ere mo~ated 
. . 

· ozi a Shaft 1 joumale4 in suitabl• beftl'1np _. ~~~::1;11u'ber 

6o 01; frame 6. as shwn in. aide by side relation in. . .. 

·Pig~:~'· ·~· 6 1s ebown an having a base ~e·ber 6b. 

~ u~ pa1ra. of _upript bear1ng membera 6o· 8114 64. 

'l'be ; ~--· 6 and 1 ts var1ou11 pert a ma,- be eacloae4 ~ .e . 
' . 

. . 
· ma,. 1teelt' lore part. of the enclosing _case.· .P,thooi#i· 

oomp~tneaa cupa be iml)ortant and 18 usuallJ' desirable 

servt~ing ~equiremento as well as eaee of origtaal 

aaaembly augg.st SONtdn.g: or bol t.tng th$ base member 

6b to 'tbe ~Dl!r14e of a metal j,rotect1 ve caee t'rom whi.cb 

it can. b~ readily removed wban n.eceeaarr. . 

Eey . wheels lA through 5 are tree to tum oa 

abaft .. ., er&4 face a sl14e bar. dram 8 mounted OD a 

p.an~lef.sbaft 39 journaled 1n upr1.ght 64. . Drwl 8 
. . . . ~ . . .. · . 

.... ci:o.r~PJ'laee. ·two .end d1ace Sb wbich are rad1a117 alotte4 
. ·.. . . : . .. ·. ..· .. . . . . . . . . 

. at . their . pfl:ri.phenee to·. altda'bl:r 11011nt e. Jl1111'ber·· of e11te 

'b.., 9 "th~ '8 1nclus1ve. Shaft .,, :le oomJ.~te4 to 
·0 

'the ope~ting mechaDiea ·ncb aa a crank o.,· •ot~~- b7 a· 
. ·:. . . . .·" 

. · ,. ol11tcb of. aulta'a.le deei~.m and :ls kqed to. 4ftm .e. . I . 

: ,' ,': ••• I ' • • 't ': .. ,, 

· · . <': .·· · .J:ey ·wbeela 1 through 5 oomprtae m~t&l·tt1eoa 

. I . 

:'. 

'I· . .. . . : . 
~. 'I ; ! ' . , 

. ~ .· . 

. ' 

hari~· t'l.ence-. 54 through 58, re.apeot1ve17· .... bfJ70D4-1dl1ch· · .. · ... · .. · ··: .· · · 
. ·. ," I , 

..... pro3~' the t,.e,b ot epur geara 59 'through 6,, · · · · 
o • I • .. "i. 

1'eapeot1 veq •. . tach diRe 1e :ra41al.ly slotted. ~ tbSD..,. ·. · 

tb~ c1~cle tor.mod by flanges 54 through 58 to m~un~ p1De 

· .. :. ~·> ...... ··~.:·.·:·64-·-~h .. ·pH3eot ~oag1tud1nallJ' either to th:e ~pt o~: tc.,': ·: · ~ 
· · ·· ... : < :·.. . .. :< · ·. ~h. ~~~ .·pa~ll~l to ebaft 7. ~- p1De 6-t. Pro3e01:·.· to. . . . ' 

..... · ... ·. . . . . . 

·· .. :. 

...,. 
, .. ... 

.. 

. : :!' .. \ ·: 

.· i 
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..... ·the dsh~ ~he7 extend beyon4 the edges ot 'flaDQiDca · 
• o ' ', ,· ':·: ' I ' • 

54 - 58. When pro3ect1ng to t~e lett they are w.1 thift 
. . . 

.. ·. . 
~b• ove~ang1ng eage of the rlangee 54 through 

' ' • -~ • I ; :~ . ·. . \ . . 

. u4 ~-4 beJOD4 the d1soa tn wh1c~ the 'pbo 64 a:re 
. . . 

· m~t.ed. . !be peripheral edges of ~.he dieoe of. .wheels 

-~ throuab 5 wh1ah extend beyond fl~ge~·54 ·tbro~h 58, 

are milled to form spur F-ears 59 throug~ 63, respect1•elt. 
. . 

!he number of wa~:cs 64 1n eacb key wheel 1 1 2, ·. · · 

3," 4 ~ 5 1a the eame as tlte number -~, teeth 1n· tbe 
. . . 

. . .... -corre~:t.q cear 59 'tbroup 6'. As c11souaae4 above 
• 0 

0

\• 00,! ' ,·~~~ i,, 0 0 
', I '•, • I:~ .. I:· 

0 
• • • 0 

·. . ··: · ~:tbeoe: ·.-D•bera should have no common 4enom1natore an4 

,: · .'··: .. ::~~·-=;~fe~ably ~r1mea. .As sbo"'n in :F~g~ 1'-• pin·e 64 
. . . 

1187 · ~ ~m14Gd. ·w1 tb a sl.ot 66 having two c1roul.ar 
. . 

··: · .. ·,orti~na aepaJ'ated. bJ a ouep ·:or tooth 67. A spr1Dg 65. 

ex\eftte into alot 66 ~n4 bears· against one si4o or 'he 
~: ~.•',,: : 

0
: 0 • ,,: : • 

0 
; :~·:_t:l '. •' :•' o • • , • , I , I 

. o-ther.\Qt. tooth 6.7 an4 so holde the respective p1Da 64 · : · .. 
' .', I •, • ~ 

0 

, 1 ! • , 

. · · . · in ript or left position, operative aria inoperative, 
. . . : • ·, .. :.: •·. =· ~ .: • ~ 

~ape~t1 vel7. fhose pine 64 whicb prOtrude to 'the right 

... : .. ·. ·.;_ ...... --~·_:._:~ .. ,~;· .. oall~-- eoti,e p1na. 
1 ' ' • 

0 

• • ', ·, • •: - ' ' ," :, ." • ~ ~ • ; •••• ' I ' '~ : ;' ... : • ' '• • ."' • • 

0 

• : ' ' • • I : • 

· . ·:eatwe«m.key wheels 1 'tbrc)ugh 5 and· slt~e bar.·· .. 
. . .. . . . . . . . . .· . 

· 4nm ;a. ia·:.· abaft 45 on which ·are :p1wted. ttive Piae ••• =.· · 
.···· ... . . . . . '. . . . . ' . .~ . 

4o through (4 ~-hich are 1Ddepen4entlJ. movable •... : Eaoh 

Pi«• -~ ·40 through 44 has· a ript. P:t;"Ojectug ·l~:'B 
• • • '• • ' •' •' • ' • ~· I ' • 

· ' •··. -~t~b --~o-operatea ·'d. th the pir.ta 64 · Qf lreJ · whe•l~ 1 . th~ · 
' • ' '··,· 4 • •: ' ,',:.o' .· •' • I ' ,· 'l • ', • 

· -: . ·. . ., .at-. oerta11l oon41't1ollB tmd an oblique n~ac~ ?4,- · ·· 
• • •• :: ~~ .:. ; • • • • • • ·: : • • • • I • , .j • • • :' • ~ • I.. • 

. ... ·ebowa _.o1earlJ 1ll lr1g. 5, which· oo-opentee with •114e ba-a 

. are p~de4 w11h upstanding luga 79 eo tbst the7 ~ be 

.. '·· .···<<:·.·:: ... ·: .. :·.:_ .. _:..:· ... ·:l~ked/:·tn a -~ght ·~r iett poe1t10n ~7-;& 100~118 ~~ ?1. ·: . 
' ' • • o : ' ' I • : • • : •' o • ~ '~-' • • o ·,·•, • • ' • •' • • ', • I • • ' • ; o • o o • • • : • : • o • ,' • • 

· .·:· · ·: _: · ... :. _::·.·: ·' /·. >. ·::_>- : .. A~~aoea~ tbe ·pi4e arms 40 throilah . .-44 ·~re. 'fi'Ye 
.·_,··': .· ; ... .< ... ·· ... · ..... -:::· ... · ....... '>.···'.'. :··: . :· . -:· . .. '·' : ·. . . . .. ·. .. . . . 

. ": .'. ·.·· ... ·. . .·• .. . . . : . .. ~ 
.. ·. ': ·:. .· . . ::· .. 

·=·:. ..: 
' I ' • 

• ' I ' • . . . . .. . . · .. · .... ·. 
::" .. 
. . . . 

. ·.. ~ . 
I· . , 

.. 
,. 

. . 
:' ·-:: .. · .. 

' I ~ • . .• 

-10- ·~ • I i ' 
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•, : 
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""I 

. ! 
i 

'• ·.· ., •' 

.' : 
~~·. • • I 

. . . 
i 

.. 
' 



. ' 

,, 
I 
r. 

.. 
' 

• .. 

·' ... . 

REF ID :A587.15 

. . 

1atea~41ate gear wheels or J)1n1one 46 tbrot:l&b 50 wb.1ch 

are-1adopendently .journaled at 51 on brackets or angle 

~• 5? attached to bar 53 ot frame member 6 adjacent 

Bhatt 45, eooh pinion correopon41ng to a ke,r ~eel. 

~ar 5J 1e elotted ·to receive guide arms 40 through 44.. 

5' 1ad1oatea a· double bracket wpport as m&.3' be seen 111 

1'1ga. 4 and 5. 

Fig. 6 shows thirty alide bars 9 tbrough JB. : 

carried b7 elide biU' drum f~. ~noh elide bar g tbrouab 

38 1a prov14e4 with at leaet two. pro~ec1i$.one. One kirs4 

· · . ;r4. p;ro~eot:l.oa or lug 75 ia short and acts ·as a 'dr1'91D£ 

tooth Oz. 'be -1llteme41ate pinions or wheels 46 tbroqh_ 
. . 

· 50 wbe. 41'UID 8 2'0tatee, de-pending· upon the relative 
. . . 

: . · . · poe~ tiona ot the luge 75 and the · p1n10De . 46 tb.rough 50~ 

In . tbe · preaea't device each bar 9 through .,a 1e P"v14e4 

with ODlJ' one short lug 7S as mbown in Pig. 6. · Bowne, 

lt 1• within tbe spirit o~ the 1n~ent1on to employ·more 
. . 

than one lug.75 on anoh be~. 

~bar 9 tb~ougb '8 ·is provided with-a aeooa4 
' • •, : I .' 

1rs.a. o~ pr.o3ect1on ~r lug· ·76 wb1ob 1D 'the preae!lt '· · · 
. ..... . . 

·: ··41eolo.ftre· ie loqer tbe.n lug 75 and ts emplo,.ec()!i-tngljr · .· 
'. . . . 

· · 'r d.ou~l7 on each slide _bar. Uore may be 'Ued. : Luge· 
. . . . . . 

· ?6 ·are 41a1gne4 to c<mtaot oblique guide aurteoea 74 of . 
. . 

:·. 

( ·. 
. . ~ i . i ... 

• ' • ;:~ ' • I • : • 

.• 

. · · · . ·. ti:aoee ca14.e ems 40 tbroqh 44 wb~oh are 111.- ao,tttio .. poetuu: . ; . 
···:.· ·. :· . ·· . ·· ·. · M.t: .·c~~e ... ~~ieoted. slide 'bars to alt4e to th~~~: 1~i.t ·. u ·. · . ·. . 

. .. . ·. :: . . . . .. ~~- ·a·:.n~a~ee. . Guide .arma 40. tb~gh 44 ~~ .· bti·· : ··· . ·.·. 
. : .:~·.. . . . . . . . 

.. ··.·: · ~ :repdel aa 138'91q eo't1•• or 1uot1Ye pos1t1~e .1'f1th · · · 
· ... :· . . . :... ,. . . . . .· ....... : :. . ·.·:. 

· reapeot to s11d.e 'bars 9 tbrougb '58 d.epend1ng ·upon WhotheJ-· 

.". · · ··_.·or ·aot:;tiie ptde· arms ····ere p1'\foted towan. d;rum 8,_1:o .a' . 
,• ... • . . . 

·. . ._-. posttloD where o~ eurtaoea ?4 · oan .act .on lqa '76· •. · · 
. · .... ; · .. ·:. 

........ -11-
; . 

· .... . : ... 
• ..... 

.. 
. . . 

i.' I 

. .· .· · . 
.. .. · .. ·' . 

~ I • 

'-:_I; 

. :: 

.. . 

. .. 

.·:.. ,.i 

I 
. I .. 

. ···. ' 
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aoved to the le~ which have lugs 76 pos1t1oae4 to be 

acrte4 upon bJ. "those suide erma 40 through 44· 'llfb1ch .ue:. 

1D active poa1t1on. I ' •' '• ' 

- . 

»~ an 1Dapeot1on ot Fig. ·6 1~ will be ae~ 
. ' . 

'that· tbe pott1.t1ona ot luge 75 and 76 as a combination 
. . . . 

are 4~fterent. for each or tbe a114e bare 9 "tbroup . ,a.· · 

. ,· 
... · 

Aa .d~ 8 tur.De .all tbose al14e bara which have been move4 
. . 

;. 

·.to ·tb·e lett. b7 tbe aotioa of active oam .. eurtae:8o .. ,, 8re 
. . . 

-retuned to the rif')l't W2d1splaoed l)Oa1 tioo bJ an · 

obl1terat1ntr. bar 90 which bae an obliqu.e C'BII eul'f'aoe 91. 

· Sl:l4e bar" 9 tbroup. 14 be.ve luge 75 1n. tbe a•~ J'elatt,"'e 

position and eac'b will rotate 1ntert~~ed.1at:e gear wheel Ol' 

p1D1ots 46. _'by one tootb wbea moved to 'the. left 11Ro : ao1:lve .. · · · ·· 

pos1t1~ b7 tboee guide arma 40 tbrouah .44, :reapect1"Ye17·; 
. . . 

wb1oh are rotated into active position toward 4~ 8. 'w. · · 

the ~tio~ of p1ns 64 of ke7 wbeele 1 tbrougb 5 upon 
. . . 

projeot~ag l~s 7,. 
,- . · PiJ!ion 46 will be rot~ated aero to· -five to~th 

.,· '; 

.. 1 

atepm ·:4ep~ncU.ng upon bow ·I!IGDJ'. ke7 wheele .1 .th~· 5 ·haft · ·. :_: ., 
.. . 

p1ne 64·1n aot1Ye-pou1t1on at the start of eaoh .. ~ote'ticm 

.. 
.... 

.. of dram ·a; ·.i 
' 

: ,• .... · ... · 

. . . . . 
I • ', 

.. ' 
'. 

· ... · •. ' 
·~ 

.· ::_ .. · · ... :,._the key 1theela l·tbrougb 5, wb1~h ·~e~'llle 

.tbe · ~e1t1o~a o~ p1c1e arms 40 ·th~gb 44 11J87: be ~- · · ·· : ·:.· 
1 0 1 

1 1 • 
0 

• I 0 I I 
1 

' ~ • • • • 

. . . 
usuall)' are 41splaced by the action of lqs. 15 on p11l1••. 
' o• ' ' I ' ' • 

46 through 50 beoauae of tbe ·action of cma port1ona . '14 :· · 
. . . . . 

: . . . ~ 
.. 
. ' 

,: 

of· p14e ~ma 40 throue;h «t4 dur1~~g the rotation ·of 4ftiiD 
' ,• o I o ·:, • • • ' ' ' ' • I • ', I • 'o • ~ I ' ' o J : • ' 

e.:·. 801118 prov1e1cm 11118t be ··a4e to retain the:.,lPd:4• -~· . :• 

·. · . > ·.··,: ':::_; · .:· ·; .. _ · .· .ia<relative poa11itoa· during the oomplete 4t~iao.-t .-·_.·· · < · · · . · : 
.. ·· :· ·:·· .. ·.><··· ... :· .• c>.~~·.·· ! • . • •.• · .••• _; : . . : 

• .. , ·... . ... 'I 

•; 

. . . ~ .'. · ... 
.• .. 

-~ .. . · .. 
. . . . ·: .. 

. ·:-·."'" :·· 
'.• 

... 
. ' 
. •· 

- 12-

. .. 
. "·' . 

. . . . . . 
. .' . .. 

·'' 

: • . 
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ODe tom of re1ada1ng .means tor pde U'Jia ·. 

40 throltsb 44 ts a l1-sbeped cbarmel or locldl"..£ 'bar 11. 

wb1ch extends aol'Oae the tops ot ftU14e ama 40 throvcb 44 
. . . . 

a!l4 ·ta providecJ w1tb a leading longttudin&l edge o~.:· .: 
. . . 
dopeacl1ng flange 80 :formed by the .tront wall o'f the · 

. ' 

cbennel end a back l.ong1 tu<lin!ll edge 81 fomed by 'the. 

rear. 91811 ot channel 77. l:JOcking bar 77 is .car.r1e4 b,-. 
. . 
· two.~~4a arma.e~.mounted on shaft 45 And ·slotted ao.st.e' 

·to porlll1t •ovemen't in the vertical d1reo"t1on. Lock1Bs 
'• r· 

·bu ?1 mq also be pivoted about ehatt 45 th~ a ·Saall .. · 
.. 

. . · ·~~~~.• . In tb1a way 1 't eaa co-opere'te wi tb tbe 
. ·. 

·PN~~tloaa 79 on guide aTmu 40 - ·44 to lock. the . guide : 

ariD&. 1a ao"1 ve o.r 1naot1 ve po~:t1 t1ou as mn.7 be ctetermime4 

b7 the 1.Dtrelat1ona between the various pro.ject10Jls n. 
ma4 p1u 64 ~Oilcened. 'l'be position of locld.ng bm: "11 

1e cont~olled by the bell crank 84 having a ~ollower 

84b ~h1oh bea~o age1nat oam 85 forme4 on tbe perS.pbaz 
. . • • t 

. ~f .. ·~4. ateqa. 8b of drum· 8~ A coat1nuat10Jl. 86 ·ot e14e· · 
'• .. 

~· .. · . ·. ama ·:a2' Sa· J1nllec1 or 11Dked with 'suttnble .loet •t:lo.n· . 
~ I • • • • • • • • • • • ,. ~ • • 

·. · · : ..,.to l·wer En which· hao a :projection 87b. bear1a8 ·~at~~ 
"• • ' I 

• ca 'g on cll:'UIIl a.. Leve:ra 04 pivot arms 8?. ab~t.· 

abaft . 45 a:nd produce the fox-ward. end back~ ~'t1oa · · · 

.·· ~ ... ·: :.· ... :·: ... o~·.~~q bar 17. :tne:ra 87 ·produce· tb.e.up ·~.··4o~ 
. . . . 

.. • . ~ .• ottO. or barn., provision for wb.tch 1a made .. by slot a,, 

.. . .:~ 

. 1 

·; . ' 

. . I 

.. 

. :·· 
: i 

I • • • ~· 

.. . 
. i 

\ ~ • • '" I • • 0 • • ~ 

; .. · ·. · ...... · · .:·~. ~b7 ~.~1o~ oa oont1Dwlt1on e6. Cams 85 an~··:·:ag· ·are. ;. ~ .· · ., .. : · 

:.·· · .· .. ~_: .. : :. ·.:···· · ....... ' >- · .~i.c,~4e~ with ·suitable evente ·BDa dwells to;·.~~~~ ·lOo~ ... . ··: . 
Jtar T1 tour pnncipal. -.ovements 1D proper· e•q--ce 8A4 .. . . . . . . 

• o I I II I 

•• = . 

"~~~,ion.. ... .. 
. . . . . 

! ... ··:··, ..... · .......... ·.·: ,· ·· · · ·;·· · ... \::.:: ... : · Ira .. the 4eeori.pt1o.D eet tortll ·~ v,s.~ lat~t ·:: .. 
; • : • • ••• • • ·: • • ': 'I • • • • • ' • • • I~ I • ", ~~-- • • • • • • ' • I • 'o • : "' • • • • • • • • • ' • ~ • 

!' · ...... ·.: • ·. ·. ~ . · '.: · ::·:·•·• .:~$4'1i5:-:1t woa aal!Mie4 that tbe 1te:.7ipg·· aeob~a': · ·.. ·. :· . 
t • • • .... • • .. ' ' • • ' • ' \._- .1. • • '·:· • o I • • ." ,• •• :. 

. . .· . ,.. . .· 1' · .. '· . :··.;;: .. 
. ·: . :· ·.· .. 

I I • ,·.I •'• . . . . ~ .. -13 ~ ' 
. , ... 

, . . •. 
I • 

1 
l. I ··· .. <' ... 

. . ,. 

I • "• "I L ' 

L·• • 

·. ~- . . . 1 01 I •• 

I • .: • • I I • 
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romaine~ 'etationar.y duriftg the transmission or %ecept!oa 

ot each $1gn. !his made it possible to use 'he s18Ple · 

meoban1am shown ·in t'het patent f'or setting ·up .. o1phenJ ·., ~· . . 
. . "I I" 

. a1pal oomb1Dat1on.s. With ·the present ·JteJiq·.meoha:n1• 

however. 11l wb1oh the key wbeela 1 ~rougb 5 UJ' antl ·. · . 

usua~l1 do change tbeir.pos1t1ons during the maiD part 

of the operating cycle a contsct1ng mecbnn1sm e1m1lar 1ft 

priao1ple to thlf't uee4'! t"or guide Bl'I!De 40 through 44 118.1 

'be ~1Q7e4. P.or this purpose ~1Ph.er1ng li~s. 68 
. . . 

throqb ?2 are mounted individuall;y rotetebly on ehaft ··. 

107 which 1s joumale4 in aD elongate bemrlq GUPPO~. 

108~ This coDstru~tion together with tbe slot 14a: · 

permt t11 .the· ·11 nkege assembl7 to be moved hor1soutall' . 
. . 

· .· .. to aDd from the key wheels 1 th-rout.h 5. Twin bell-o~ 

levers 109 anCI 110 ~re \:'eyed to a co!!lrr.ion ehfi;ft 111. · · · 

Shaft 107 1e engRp,:ed st ita ends b)" b1turce.t1ons ll'-::'d4. 

1'13 o'f ·oDe arm ev.ct1· of bell-cranks 109 3nd .110. · Ia. ·tbe 

·.atartiug position ahown 1n :V1g. l a spring 114 .ur.ges· 
. .. : . ·, . . . 

· .. ·. ·.·. ·.· · .. b~l~rMak·e.:l09 an4 110 toge'tber 'd:th ebaft lrn to ~. 
• • I •I~ .. • •• o ••••• • :. I • • •. o • I" •• • • • • • • • o • • • • ~ .. •I I ·, 

· · · · .. · :r.tpt. . '!be upper parts of links 6e - 12 are. pro.tclel: 
I I • • • • • • • • • • : • ' • • • ,. • I • ·~ • ' ... ~ •• ~,::I:" • ' • 

j' . ... : .· · ... 11dth};pn~.aot:t.o.ns .115 which co-operate with pins 64···t·· .. · :·. ·::.·. 
o .... ::.I .• • • • .·· o .,··~ o • 01 

;a:q wheele 1 • 5. This part of links 68 thJ'OU@h ·7a .. 

· ..... : : .· ·· · .· .:·. ;o·o~~~~~· to ·111Jka 15a ot tbe above Unit~~( ~~t.e8· .:·.. · · 
• l,.. " '. .• :..•: I "I 

0 
° 0 

• : • 

:. · ...... · ~ .. ·. ·.· .. ·. .. ·~ ... ltaiiea-c, ·the p1ne &4 oorresponatn, to the ~ta. on· o• .. · .·~ · · .. · ·. : 
". • • • • ". 

0 

0

°1 •: • • I: 0 • • : •• : • • .' :;;: ~ 
1

• 

1 

• : • 0 I • • 

0 

:;.: 
0

\ : • 

0 

00 • • • • • •o 

· .. ·. · ~~aoe lt;a. !be lower encle o'f the linka:·68 throup · · · ... · · 
I" I o 

o • : I 

· · · · · · pnntiDs. OJ" k.,-1ne mecbo.n1am previously 41!!eoribect. ·.:·· .. 
• I I I • 'I • • • a • I • • • 

· · · : · · . · · .. · · .... ·. · · .·. Sl14e bar d~ ehaft .,9 hao a ·crank am 11~· 'k87~4 thereto 

;· .. · ',: ·~ .. : · .. ·.· · ...... :.:·: ;·.~.:· .. ,· .. : ·.···ritb·.:_.a··Pz.o~~t1~(£ pb 111 arruged ~0 'impinge ara.l0gb. ~~. 
\ • 

0 

•:
1 

° Oo" I • • • 1 ° 0 o 

0 

• 

0 

° • 

: ,~:1· . I. • ••• • • I .. 

~< 

. . 

. . . ' 

• ~. . . . ! 

.. ·· ·, . 

' .. : 
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... 

- 14 -

·'. · . ... 
. . 

:··· ·• 



. : 

. . 

... ~ .· .. . :- . 

. · ':"' ..... 
. ·.I. 

. . . .. 

, ... · ... 
•' . .. . ··. ·. :·.~: . 

REF ID:A58715 ·.·· .... 

. . . . ' 
.. 

bell~~ 109.just before slide bar drum 8 completes aD 
.. 

operative revolution. !h1o action oauees bell craDka 
. . 

109 uu1 UO to. rc)tate momente.ril:V oountez--alockrise thr~ ·_.. · 

a small. angle and to return under tbe actloza -of: apr1aa 1U · ·.· . : 
. . . . . . 

. . . 

as soou ae pin. 117 clenra ariD 1C9b. . nurtnc t'ble abol't . : · ·: . ·. . 
.. -~ . . ~ 

in,erval tbor~~e links 69 througl't 7?. wl!ooe -projections -U5 

e~rite agairast. active pine 64 a1ll be rotetecl clockWS.ee: 
. . . . . 

through. a •all 8ft£le, those links 14a cOIIDected to the 
. . 

u~atecl liftka 68 tbrou«b 12 rmd tbe corresponding 

·pro3eot1oDa 5a ·~e1q .mave4 to tba len, eo .that "the · 

role:t1vo poa1tioD of the e:rfeote4 PPO~ect1or.ae 5a wit!~. · . 
. . 

reepoct 1o tbe1 r correspo:n41ng pro~ect1ona 4a become -tbat · · 

ahown tn Yig. 2. Links 68 through 72 are helct 1D 

poa1t1on br friction bt·as opr1ng 118 ::ln the fom of_· a 
. . 

bowed leaf' ae shown in 'Fig. '.. ud :rorm. the pMper 

relat1oDah1p between the five pairs of pro3eotians 4•• 

·sa·.::,.. -~hicb .control the basket printer e~own ·s.n ~~·. ·2~ . 

.. 

' . .... .. ·. 

·. ! 

"·j 

.-: :~ _·· .. :; · · After the· transm1As1on or reoep~1~D ·of a e~Pal:-· . 
.. . .. .I 

.': ••• • • ;. • : I~ ·I 
or oharao~er . represu:ted = bJ the previous 8J'2!'81l8eJP.ent; ·,Of' ·-~ · 

·. . · ~ · ·_._. .· .. · · · · . 1~ue :. 68 th"Usb 7? . th87 are all bl'OU&h~ tato ·lin~ ~ ·-.4 •. · ·. ,:,. ·; : 
. . . . '• ·~ . . . . . . . .. . . . . . _:·. ·. 

· · . . ·. ··reaay·,_.·for tbe nertJ ocm,act1q operation b7 bel~raak U9 : ·. . · ·. 
.. . ··.: . . ·. .. •,. . . 

; ... · .. ·_··.;-; '. :.·· .. aoun:te4' .•.. ·shan lil and ba'I'1Dc a tn.Dneree:~ ng-· :.: .... 
·~ • I • • ': .. ' •' .. :: ~ • • • ·.:.: • • • • • •• '• ', • J:r ' o ' ' • I • • • : ·; ' ' • • •• • • • ,,,• ' • 

·.: .... · ·_._·,_.- .... -:': oa oae Ull to~ l1JiiDB·up·the liaka 69 tbroug~ 12:-betw ... · .. · ... · ·. 

L .. · . _. . ·-:; :··:···· ·.· ·.: 'o..Oirt.~t~ ope:rat1one by _press1:ag ap1Det · tb~ bot~OJJJ~-'··~- ··. ·. . ... 

. _. ... · . · .. ,...._ __ .· ·.. t~~ l~a· .$QG~ before pin. 117 atrlk.ea· arm l~b .. >.. ~-~_ ... ·.: ·."._: ... : .·.·. 

... .a; 

; .. · 

other ~-al'ID of bell crank 119 1e bituroatec! ae at t20 to· . . . 

re~e1ve pin 1~1 on lever 1:'!?. 'W.1h1ch is ap:rt.ne~ b1a~4 ~:. '. 
. . "' : . . . . . -:~. . . . . . ·.. . 

. . : oo:Dnt~~ olookw1ae. Short l'batt 1~ baa lever ~~2 kqcJ4 .. _···. 
. . . :· : . . ... . -~- . .._:_.. . ... ·~-· : .·· 
. · . · . ·· · .. ·.to-. on,·. ad aa4 lever 124 keye4 to the other en4~ · · .. Ma _ ... : _. ·· ·. ·. · 

: ; • ' • o ' • ' ' \ o' ' • lo • • ' -~ • ,: • I • o ' ' ~ • o o 

·. · .... ··:· . · · ·. llT oii: ·lever 116 aloo strikes lever 1?.4. 8124 ·ope:ratee· :"_ · · 
.. ·_ .:_ ·:·.... . :·.· :·, . . . . 

. . 
::.' 

'· 
: ~ j 
·•· 

.. ... 

...... . 
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return bar 119b. 

The operntion of the cryptographic device ia 

u tollowet 

· ·: . ·In the starting pou1 tion locking bar :77 ic ln 

·'ita UJ)J)(\IZ' right hP..nd poFJ~1t1on and guide arms 40 tbrougb 44 .. 

·pivoted on shaft 45 o.re freo to take a ripbt or left· .· 

position as aeten.-mined by the inactive and active piiUJ 

64.1 reopect1vel:y, on key ~heels 1 througb 5. At. th1a 

stage 1t is possible for the operator to edjuet the ke.r 

wheel~t~ 1· througb 5 to a desired starting pos1 t'S.on. 'b7 · 
' . . 

. head at the beginning Of tho trannrntsn1on or recept10D or 
I 

a mese.ce. Locking bar 77 1a moved to the -left by 

b~nct, ·ttreeiq all the guide flnl'IO 40 tbrougll 44 t"rom 

cont~et witb tbe active p1n~ 64 end leaving the key ~b-ela 
. . . 

· · 1 t~'Z'OUih 5 tree to be :t-otatetJ 'b7 ban4. !his ad3uat~ent 

·.· .·· .. 

· 1eolli4ea· both the .r-mpler poa!.tinne .ot the keJ wheels · 

ud,.th~ aelect1oD ot which of the pins 64 shell be ec't1'1e. 

It= 1a ~o be ~erstood that a ~reaeleoted etart1Dg ~oe1t1on 

.· ·.t~r k~ wheel' 1 tbrougb 5 end p~s 64 is necoaserJ ~-c:' . 
the:· ,pr.oper :tuilct1ordng of the invention and ·i.e aD · · 

.iatecrel·· p~ o.t :Cbe secrec)"' 1ntegr1 t:v ot the de!'-ce. 

•I .,.• ~ • ' ' 

. ,. . '· 

• 

· I't 1s '~therefore ·a factor to be guarded . v;1 tb care.; to 

. p~eat. coaprom1ee. ad· cbanged e.e frequect17 ae ·> 
• ' • • I ',." ' ' ', ' ' p : 

· ·:: ... · ·. pnc't1oable if max1IN'IIII eeorec7 ie to be obt~nfict~ 
. .... . . 
. . ... '• . ~ 

··:,. 
·: .. .=. .ley wheels 1 through 5 serve two ~e~ent1al~J' .. : 

cJtfte~t purpos.ea. On the on~ band 'the7 oan ~4· 

! . .' < _. ·. .. , .· :: ..... · usaal~i. do· aot on. one. or more ·of the lf.nke 6~. th~Uch··. 
. !_ .·.· ·:· _i:· ::·· ··:.·'_:.:::::·_:' ...... ·?2.,:-.hi~lt ·c~~pe~"te w11:h tbe .telawriter mecb.sn1m la : 

· .. · '·:. · .. : : .. ~::·· ... ·:~·· :.tb~gb,::. 40•• eacb. liDk 68, 69, 70, ?1 nnct 7~. . 
.· -. . . . . . . . . ·: 

· ,- · .. · : · .· _':- GO~aponA:lDS to an 1nd1 'ri.tlual lrver 15a tit ~tg. 2. 
·.·.· . . . . . •'.. .. .. 

·' . - 16-

. . . . ' . . .. . 
··. . .. ···, .. · ·. ; . · .... 

':··· ... 
~~--:.. . .. 

... . . . 

·I 



. . 
. . 

: .·· 

REF ID:A58715 

. I 

. . 

Here tho pins. 64 detemtne whether or not the s1gnale t.o. 
or f'roe the telewr1'ter aesemblJ shall be tnnad:tte4·· ·. 

'UilcbangeCI or changed and 1:f' cbanged to •hat 4epee. · ·oD: 
. . 

·the other band, the pine 64 4Gtem1ne b7 ·.tb81r· action oa · 

pCie arms 40 through 4.,. end the elide bars .g tbrougb. 38 

of elide bar drum 8 wbieh 1n turn act on intermediate 

.. 
' I '. 

· wheels 46 thro'\16b 50 mea1l.1ng ~·1tlt spur geRre 59 th-rolldl 

6,,.~eopeot1vely, the 8mount of movement or d1aplaaemeat 

o~ eeoh ot tbe individual key 'Wheels 1 through 5 ·llZ'e to 

expe~enae before each e1g.nal combination 1n the tela-. 

writer le. 'tbrQ\l8b 40a is set up 'for trsnam1ssion o:r . · . 

reoep~ioD.. ~be working position of pine 64 with res.peot· 

to tbe p:ro~e.oti.ons 115 ot tbe 11Dks 69 tbrough 72 1e a~ 

the· rtcbt side ot the key neels 1 threu,r)'l 5 1D. Fig. l · 

and with respect to projections 75 of guide armc 40 

.•. 
.. 

· tb~ough 44 an4 elide bar drum a, on tbe laft cide of tbe 

·. ke7 ~eels. 
. . 

. Slide bar drum e 'iiA-kes a complete revolu.t10Jl · · 

·for aip .wbi~'h is enciphered or deciphere4.: . Ao th,··:~ 
• '~ • • • ' • r • • • • • 

8' bepJ18 -to rotQ.te locking ba,r 77 4:rope 4own tmo 1ook111g· 
. ' 

~os1t1on _end pivots the guide arms 40 throagb 44 aw~ 
. . 

. ,· .. _. fl.'-·. ~ey Yd!eela 1 tbro\igb 5 an<t towa%'4. t.'be lt,114~ bar 
,.·. ·. . .': . .. :·· · .. ·:' .· .-:: ... -..... 4na 8 •. < !fhla · act10D occurs step b7 ~tep;· ~k1as liar. 

. . . . . . . . 
' ' I' ·, • • '• I . .. ··:n· :.fin' :aropa to the lower right poat tioa a~own SJl .. 

0 

• I 

0 0 

, 

0 

° • 
000 

0 

:., • , ·:~· I , 

0

, 

0 

I 

0 

° :., 1 
• : 

0 

, : . ·. .. · .: · .. ·. · .. ·:·ns ... :$:w1th "troa"t edge 80 ~ut to tbe l'1sbt ··aa~·:alUtt:lJNC 
l ' • • • • • '. ' • • o ~~ ' ·: ~ • : 4 • ' ' ' • ' .,1 • • I • • ! • ; : • ,. • 

·: :· the :l~k1~s paro3ect1oae 79 of tboae p14e ~o ~oae · . 

.. , .. 

;· 

I.· 

I 

. . : . 

• • ~ ••• • • • • • I • • • ~ • • • • • I . 

.. .. ... ·p~3~t:tus '13 heve eno01mtered aotive p1Da .. ~4· on the .. · . ·. ·· . :· 

_·;·.····-~.···· .. ~:._:.·.··.:-kQ_w~eela.l.th~ush 5~ aa show iD !'1p~1-·~--e~ · .. · .. ·· .·.· .. ·:,_'._:-{ 

. .·. .·· .. ' ·' .·· :..Iame4'1at~17 · there~er aa4 beto.re ~117 o~ tlut·; clrl"¥'1Jtc··.,_ 

:_ :: . .- _: .· ... : ·:·· :. ,:.:··:·.· t;~etb~.·or ."p~ct3~o't1ona 75 ot begtn to ~e~h _:~~ . 
.. . .· ·' ' 

... . . 

... . •. 

. . ~ . 

.. 
. ' 

,·. 

- 1'7-. . . . 

' . ' 

! 

'. i. 

:j . 
·' i 
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1Dte~~late wheels 46 throu,)l 50, looking bar- T1 mowa 
•' . -ner. .·to 11;a 1ower 1ett poa1t1on and -pivot•· ·with it all 

ot the _plcle arms 40 through 44, ~m1nta1a1Bg · :tbe1r · .: ·· · 
. . i . . 

.. 
Those ga!ao arms w'hoae PJ'03ect1.0fta 

_1., ei1C011Dtere4 active p:I.Ds 64 Rre movec1 forward to. tbe 

lelt_bf the aot1on of front e4ce ~0 on the-~ra3eot1~e 

?9, eo thet their oblique guide surfaces 74·eesume aot1.a 

poa~t1oaa oloeelJ aa~noent elide bBr drum 8 ~ _\11b1ch · ··. ·. 

.. : ·tb~.: con aot U];tOD the long pro~ect1ons or luge ?6 ·a_ the· 
· ':-: · .. -e114e bars 9 throagb 39. !h.ooe remsin1q ptae &'l"'IJB 

40 'tb~ 44 whose -pro~eotions 7'5 d14 no't bappen to· .. . 

eaocnm-ter u acti"'e pin 64 will 'have tb.eir luge or · .... · 
. . 

p1'03eot1ono ?9 ·to tbe right ot front edge 8.0 aD4 will 

be pivoted to the left-by rear edge 81 of ~ookina bar. 

11• . · . theae last gu14e a.mo will 'be aove4 a1n17 froa ~ 

wheels 1 tbrougb 5, but not far en.oup,h to act em 

pro~eotiona 76 of slide bar dl"'UUI a. I.ocld.ng bar ??.·. · . 
. . 

11011ee cto~:r4 undor the aat1on of spring biased l!IVer 

. I 
·i 
1 
I 

...... ·j 

. .... l .. ·· r 
: . I 

I 
l 
; 

. ·. :·· 

-81 whtob !'Ooke cloclnd.se because ot tb.e au44eD event ·.ozt 
. . ·. . . . . . . .. · .. '. ·. . . . :. ·,;: 

.. 
I 

I 

. :. 
·' 

.. ... · ·. 

4ztop_ ·ta ·oo 89. . Lock1q bar '17 1B 'then p1 voted to· 'U1e . · · · 

lett. b7 ·~the subaeauont rise j.n caJD 85 wbicb moves l~er 
' . 

. · 84 aounte:roloclnrise. ... 
. . 

.. : .. :~: .-· ~k1Dg bar .17 ad SUS.de ame 40-.th~ugh ~·-. 
I . . . . _;;, . . .. 

r.··::. . .. ··:retain .the above position. during tbe rotation ot arm. 8 ·.· . 
i . . .: . . . . . . . . . .~'; .. :. . . . ·.:. . . . : ~ . . ~ :: ·.. .. . 
~::"· .. ·· ... :.-.- · .. ·:::-. __ ·:-··.· . ·.·. . ~·~~·- -t~e .-.ery loag 4"ells ~D oaaa. 85 ~ 89 .. ho1~:._.1.~. 

1· ·: ... . 84 ·aD4 8? 1D po•1 t1on. As elide 'bRl" drwe. 8 S.Q ·J"Otat8c1 

.. e114e 'bars 9 tb:rough ,a are moved past the .suite erma 40 

tbroUcb 44 aa.ct tboee bars havtn8 project1ou 76 wh1. · ·. 

... 

:i 
.I 

.I . 
' . 
; 

.I .,. 

I .· . :- . -,- 11appelil to eDOOantei- p14~ onarfaaaa '14 en puhacl •:'Ul• _- .·.·· · 
; -:. ·. - .. _· ... ~ left~ Aa 4%'aa 8 oO.JltiDuea tQ rotate the a11cle bara· ere . · .. 
~,.·.· .. · ·.. .• · ... ;::.. . . . :·: . . ·.. .", . . . . . . . . . . . . 

. • : • . • . t 
I . . . r-. · .. 
\: ... .·. . . . . .. . ,. ...... · . 
; . . : . . . ·• . ~ : . . . . . . .. 
~ ' • ' •', • I • •, • • • •' • • : .,• • ' 

i". ... . • • . .. · ..... . 
. . ( . ·. . . 

.~, .. -1.8- .. 
i ~ •' . 

:. ": . .· .~ . . 
. ·:':' 

• ~ • • •, I ; • • • 
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aove4 past ·the intermediate wbeels or p:lD1oaa 46 "bzrougb. 
. . 

50 an4 ~hoae p1n10De Wbioh enoouater oDe or more pro-

~~ottona 75 are rotated one or atepe. Each ke,r Wbe•l · 

l.th~ 5 :l.a rotated the llUJD'Hr ~ steps· 'c~&JIO'D~ 
. . . 

to thoee of that 1ntemed1ate p1111on 46, 4?~ 48, 49 o:r 50 : 
. . 

Wh1o~ meahea with itu spur gear 59, 60, 61, 62 ~n4 ''• 

reepeotively. Of course 1~ one of the inter.medlate · 

pinions such ae 47 should not enoow:-ter e. project10ft·:.:15 

1 t aftd the corresponding key t:'heel ? -wo1llcS remain ete't10111d'f 

tor tbr.t signal. A.s the drum B rcta'tea those sl14e ben 

9 tbroUflh: ~:58 wb.1oh have gone paa't intermediate wheole . 

.. 46 tl1:rougb 50 ere acted upon by· o.am surface 91 of blOck .. 

. · go.~ .:returned· to their no:~·mal rtsht position aleaa~ ··' .... 

. · ... · · ot· oc:nD'a~.t, · the;r are already there. 

. : . 

As aooa as · all o-r the s114e 'bars · have movel: 

J&llt the p:lde aurtecea 74 cem ·follower 84'b of lever .. 84 · 

reaches the end of the long dwell on cam 85 aa4 meettac 

·':·tho ~ent 8511 1e rotated sh~rply clockw1e~ bJ1'te a~ 
. •' · .,1ae~· · .. ~1e ·action rotates p1cle erma 46 ·tis~ .50 .... W&J' 

... 

' 

· .. . . . . . :, . . . . . . -: . . 

... . ., . · .. 
·~z:o• 4rult 0 an4 to~rd the m.a1n key •bflela 1 ~broup· · 5·· 

Short:ly 'the~eafter a simil1tr drop or e"Vent 1D oam eg> .. · 
:~eZ"JDite clockwise movement of ln~r 87 in 2'eap~· to·.·.' .. 

. : ·· · ·:· ·. · .,·s,a.~rlq ·b~e·a. · T'h1e ao't1on raises loa- ~~·?1 ... :-·. ··· 
. . ·. 

I' .. '' · ·ita ~~per rS.sh't pod.t1on and ·releasee p14e .. ,.ai;. 46 ·. : ... 
. . '•. . .. ·. .· . . , .... 

.. ·· .. · . . . ~ . 

' . 

.·. . '• 

,. : . .. 

.. . . . 

... . . . : . . '· '• 

'' o' ',Ill 

.. , 
I ... · •. ·.:_' _' ·:, . . . , .. 

. . . ·.. .: ·,· .. . . . . . 
~ ' o : o I ' 

. . ~-:. . . 

. ·'·· . . . ·.... ·• . 
· t)'azocmgh 50, perm1 tt1Dg them to be .ntatecl ·c.loo.nt.ae · 

. . 
towa~ keJ wheels 1 throuRb 5 under the ·action ·of blae 

. epriqa '~· 
.. 

· J'u.rther rotation of ahaft 39 ant! d:nm 8 o.Uee · 
• •. • • r 

·:pSD =·n1· OJl l8'9'er 116 to rotate levers l:P4, abaft 12' 
. <··· . ~ • . • . . ~·. 

· .ad' lms- 122 countereloobiae rmd bell-OI'SIIk 119 · ~ 

·.:, I 

:. :. ~:~. : : ·.. ·. · . .... 
. .. ~ .. : . 

,•. 

-19- . . 

.. , 
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ol~~·• tbro~gb p1n 121. 'l'raneveroe bar-.U9b -1~~ ,liP 

· tbe Unte 68 through 72 ana_ eras•• tbe tome eett1DC~ 

~· p!D ll7 passes lever 1:?4 bar ll9b. ·1e m""~ a1lll7 ~--
. . . ... 

11Dke 68. tbrougb ?2 uru:Ser tbe •tot1on of biu e~ri~ 12111 

Oft l8Yer 122e Pin 117 then strikes arm 109b an4 ~· 

bell~rank 109 counter-clockwiae, carey1ng uan .101 ut 
. . . . . . 

the ~~· 6B throuah ?'- end their attaobed •embers 148 

towa~ tbe key wheela... Those links whose pro~eat1ona 

115 ooDteot aot1'Ye pine 64 are rotc.ted cloclrw.lse aboat . · 

ebat.t 107 an4 produce the relat1oneh1p between pro~eottoae · 

4a aDC1 5a ebown in .1'1g. ?. . wben pin 117 leB'Yes a:rm 109· ·'b 

U.4 apr!Dg 114 restores bell-crank 109 ·aDd shaft 101.· to· · 
. 'tll,:l"J'. foner poa1t1one. !h1s aoticm eatabl1shoe the·. 

· · eiphe~ o~bination tor the tru8m1se1on or ~eoeptla 
•:. 

Oui~G arme 46 tbroqh 50 bave e'1~ 

aa~ed their next poa1t1one under tbe.aot1on of thel~ · 
. . . . 

biaa springs 78. and those active plna 64 eD001Ulterecl b7 

pro3eot1oDe .7, and the dov1oe 1a rea47 tor uothe:r ~le 

1Dit1ate~ ~_,he olookw1ae rotation of cam foll~~.87b 

a4er: .. tb~· oomb1Jle4 ~tt~ ot its bias epr1q and~~·.:·· .. · ..... 
. . . .' 

a'Wl4a d:rop 89b in ca 89. 
. . 

. · · · . ·_..: ~ · . Bo:raal.lJ the el14e bus 9 'hroqh ~ are 

:.. -~ ... · · :_· .. : :_· · .. · ... p~~--~'th oae 4rJ:v1q t~oth. or p1'0~eot101l 1$ :911· · · ~ 
.. ; -~ . . .. :_..·· . · .. <. · ... :._ · >·eaob··.-·~~~'~: -~ u, ~or. example, the .41splao1~. .. . . 

. ... . . .· .· • ,: I ~o~.~l~~~~t~_ea are e~J. divid~ over all. f~~- ~87 ~~.~ · .. 

: :'. 

; . 
I 

·' . 

. · .. 
. · . 1 : "'rOlisb· 5 'the driviDg teetb. 75 OJI the fi:ra~ elx '8114• . : · .. ·· ·. ' . . . . . . .. . ' . . . . ' . 

·. ·. · :.. .. · -~-·· :;, .hJ'OUBh 14 as ahcnm 1D Fig. 6, are poa1t1~4.: t·o · ... 
~: ... . • •. • •. : • .'·.: '• ;'"::· . . • ·• • . • . • • ~.~1 ~ • 

. • ... · · · ··.. ·: .· ·=.~·. · ~·.the 1atone41ate wbeel: or })1D10D 46 1l'h1ob. ..... 
I ' , ' r• ' • I • ~ I o • 

; '' '• '' •• :-!' ,C.,, ' '' • ' ' ' • I ..i~·· .·.: ' ' ,' • : •. '•,~ ' : ' ' ' 
;.: .···· ... ~~-: .. ·.. . ~>rith ·epur .. gear 59 ·of k4t7 wheel 1. In tbe •BJ• wq the I ·. ,'· \:· ·· .. ·. :· .. · . .-: , ..... :~.. ... . . . . . ·' . ': ... · .. ·. . . ·. ·. . .. 
: ·· · ·· · ·. · . ·.- · . aat 8Z"01lP ot -seven el14e bare 1.5 tllroup.· .~1. ~~ ~h~ .·· · ·. 
.. 
:· ... 

I . . :. . . .'· .. 
I . ~ .. 
' i ':' . 
. . 

.· .. 
'o I' I "•, ,, 

.... 

i: .. :. · .. :· -·: :·· . : . ,. . 
... ·. 

o• I '• "' . ..... 

. .... 
··.\··.'" 
•' ·:- ... 

·: . ,. 
. •· ... · .... 
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4.r~_:rin,:e teetb ?5 posi tioDed to eD«age 1Jlt~rat$~at .• _.11bf!tel :· . ·: 
. · .. · .· . . ... 

i . 

. -~7 'to 4riv~ ke7 wheel 2 and so on. With. ~b aa _". : .. 
. ' 

ane.nguent for a certain com.bination o'f pos1t1one. "or'. · .... 
' o : • • ' ' ' ' ' ' ' ' ~ "' ' I ' 'I : ' ', 

·k-7. ·:Wh,eels 1 through 5 all five guta.e arm~· 40 'tbroUah: :.4 .• · 
• I 

~o'D:ld roma:l.n_ in their inactive pos1t1ora.~,: leav1as. ker . . . : 
wbe~le.l through 5 ~tationn.ry. Therefore~· ~.~tt le~al ~·-· 

. . .. . 
· of 'tbe elide .bars 9 throu~h .,e must have a driving too-.b .... . . . : ".:., ... · . 

75 positioned ~:~o that it will meah· with one of 't.be .Uitezw 
• ' ' ' I ' : •,;.' o 

. ':;: medi.~t• wbt!l~lu 46 "through 5·0 .when tht'f.t. elide bQr .reJDaiDs · · 
.... ·•• . . . . . ·. . ··.• : •. i .. 

··.::in :·its nome1.ly 1aact1ve. or right 'hand. position u~.~&ft'ecte4 
. . . . . . ;· ... 

. ' 
by. gtdde portions 74. "WbA.tever the arrangeu:•D't aeleote4 

•, • ' I ' ' : I'; , 

at leut one-key wheel shoul~ move f'o:r.each sip, eao1pheft4 · . . . .. 

. or deciphered. 
. . 

One or ~ore project1one.76 m~7 be placed~ 

eaob slid& bar· so that two or mor~ ke.y wheela.may_ a•t 

1nd.epenaently on the srune elide b~ over .. ~de: IU"'D8 .40 

throU~;",h · 44.. Of caut"ae Jaore tban one driving ·teetb ?5· · 

ma7 also b.e P.laced _ _.on the sn.~e elide bar. 

I .',•' 
·. One a:rrange~e.nt o't driviDg teetb ?5 aa4. ··: · :. 

,' ' • ; I I ',' ,', I• • I 

,'. :I 
· ' ,PJ;"O."~eotions ?6 &J'e 9hqwn in l':! «• 6. · .. Zh~.;re are in .. all. 

' ' 1. , • I I• 

I tb1rty~t'WO d:lsplG08Jm8ftt QiJ~binatiODf!J NJ!t0Jla tbe fi'f'e iai•• 
• • • • • • •• .... • 1:1 • 

. . ... ·:. memb~~~ 4.0. throUgh "44 ca~abl~ of t~1Dg o~e ~t. two . . . . . 
. :·. . . . . . ~ .• . . 

.. · .. 

1· .· .. :·.: · .. :.:.-:·: ·:. __ ., · . .' · .. ·.·-.p~~1t1~s •.. · P.:x~ples· of such ~omb1na~1~D with ·t~e. ~~-
. ~' ' : ' I ' '' ' • ,· ~ ': ,.• '': •,' o ' t '' ' ' ' ' ' - i '•' I • ' • • ' • 

· ·' ·· .. ·. · .· .. ·; · ·.: .':: .· sh$~ are as follows: · · · 
. . . . . . . . . :·. . ·. ' . :·~· . : . . . . . . ' :::::- ·. . .: 

. . .-.:•: ... .··' 
! ·· · : · : .-, · .. :· .. ·. · .• ·. : ·.. .. . 1. With the guide armm 42 an4,. 43 of ·kq 

.. 1, • • . ' . : ~ : . . 

· .. wb~~la' aDd 4 in '-ct.i~e positions the.k~ Wheell Wlll .. : !• > ' ':• ,· '::' I 

... . . 

~ ' ' I' 

.'' ,1' 

. :' 

::,- :·be· :41spla.c.ed tour steps· end the r•a1n1ntr. key ·wbe~ls ·. . ·. 
. . . . ,:. . .. 

. ·.. .:::·. · ... : 2, '' · oi end 5 will .. ~e dioplaoea three, one, two 81.t4_· ... · : · . 

. . . . . . .. 

. !· 

. ·.·· 

•. ' 

three ··at~u respecti:vel7. 
. . . ~ . . ·.\ : .. ~- . 

.... ·. : i~ .·. 
. . ·.· .. ·. ·:5.". •' 

. . ... · : . 
.. . . 
·.:· . 

·'· With ~ae e:me. 40, 4?. an4-".44 o~ ktt7 : .. · .. · 
.•• I 0 I ' I' ''• ' 0 ' ': ' • ' ' ' 

- ?.1- .. ., 
... 

· .. 
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.: ;,. 

.· . 

. , . ' 

~ . / 

' 

·, 

.\thea;a-'1, ' and 5" in active f\OS1t1on, key wheels 1 

"throi:;gh 5 will be dis.plaoed throe, rour, three, tour . 

and ~~e steps, reapectivelJ. 

1· 11th guide arms 411 4.2 .anct 4l of k8J' 

wheels 2, 'and 4 1n active position, key Wh~ela ·1 ·. · 

tb.Jtough 5 will be d1splt1ce4 four, three, two ·8JlC1 fou.r ·. 

stepe, re.apeotively. 

4. W1 th guide arms 40 ~nd 44 o~ ke7 wbeela 

1 and 5 in active position, the key wheels l through., 

will. be displaced two, tbree, four ud t-wo·atepe, 

rea))e0t1vel,-. 

!'he recurre110e factor con be izaoreaeecl by 
., 

. . . a441D&. other guid.e arma and ke:r wbeele or .~re s114tJ bani~ .. ;.· ... · 
.· · ~-e:r way to inoreaae· this factor is to :~~ake drivtq . 

. 'teeth .·75 eDd proJec'ticms. 76 movabl~ ill 1he 88!18 OZ' 
. . .. . . . . 

. auiuar wq as pins 64. 'l'eetb 75 eel pro~ect1ona ?6·· 

a0\11.4 be Sh1.:tte4 rather than made active or 1Daot-ive ·m 

th•· ~acmae these term.s a.re applied to pins 64 • 

. . . ·.:::_ .· · . .-··;tO. J1sa. 11 end 12 each a.lide bar ·9.2A,· 9~.: 
. . 

. _:.·-throUgh 96A,. 96D ~a provided with five. arms 97 which are. 
. . 

· · ::rotatab~e mounted on pJ.vots 98. !'he ame 91 .ou aa ... 

· ·· · · ·.,~._~~~· ot. t~e two pou~tions . .!. or l, aa a1;l~. itf"•~ ~· 
· · · · ..... <· ·. ·. ·.=. ·ibo~· .. ~ 97. which ~ 111. posi'ttOD .a • .;:: .. 1,~·-.~~- .:·. 

. . . _:.. . . . . . 

: .. · :·. '· .. ~tt~: Desma). be acted upon by the p14e M~10a~ 74·•·· 
.. . . . . . . . . . ."·:. . . . . ~-::· . . . 
. · • .. · · .. ,, · ... · · ftloae 8l'ID8 97·whiob are 1D poait1o.a. .J!. II&J·.·" ·~·8l'mo4 ·:: ... · 

\·. :· ·. . ·_ ... ·. : .. · < · .. · · .. 1~.~'t'-ve &D4 w111 no~ be actea u~cm b7 th~-:::-8 . · · · . _..: 
• • '• • I ' 

.. ··. ··:.~·- : ... :·.··.· .. ·· ·: p~-1~ ?4. Arms 97·.are ~ockecl 1a e1'th.r po'attioa ·. · · · ·. 
• '••' • • o • • I • 

. .:.- , ., .. :.~:.... a .~). by a b1~ ep~ae 100 ha..iq a bent ··~on1~ ·1oi :Ia ·. 
... · .·. 

. . ·.·. =· •.. :·:. 
i·.' .. . .•:. 

~ aeJn:.ees1oD 102 1~ the al14e bare ·92A. 9D ftrou&b 9&A .. 
. .· . '... . . . . . . . 

. . 
. . . . . . . . .: ~ ·~··: · Spzi.Dg 100 1e fiat or leat aacl 1a. 'zoov14- with ·· 
: . ·.-·1 . 
l ... . f· •. ·.: 

··I .• i 
'i'' .... 

.. 
' ·· ... · . . 

•, • I:'' 
... :: ... 

··•., . ·: 

:. ' . .rr .. .. .. -~ 

... 
· .. · :·· .. · .. · .... 

. :· ...... . ·· ...... · .. -~: .·:~·~ ... 
. : . : ·.· · .. · . . ·-.·'· 

: • • :. • • • I • ·".,. • • • ' :' ~~~ ~ • • ' 

. . . . . .· . . _:~ . .:-~ . .: . . ·.-: . ·. 
• I• I I • 

• .·.·'A"' ;. 
'" • ' '' • • ." • :·:: • • ·.I 

: · .. ::· .... .:. 

. ,··. 
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.. 
two_poattioaing bolea 103 and 104 arrRnge4 to reo•1ve aa4 

. . 

hol4 punched projection 105 of the armo 97 when the7 ea. 

rotate« about pivots 98. · 
.. 

In ?11• 11 baro 9?.A, 9,A, 94A~ 9,A_~4 96A 

ere· ... normal" "t7Pe .l 'bars and their dr1v1ng.1:oeth 106 

will engage on4 rotate in~ermoai~te wheela:46 through so.· 
'. 

Tbe·elter.nnte or type E bars will engage the 1Dterme41e'e 

wheels when in normnlly "inactive~ or right position. 

Just am 'tb1rty-two gaide arm relative 

pos1~1oD .oombtnat1one cmn be obtAined oo aleo oan tb1rt,r

iwo.c1pber1ng-11nk 68 through 7~ relnt1ve position 

· coab.t.Dationa be obtained. '!"hrougb t!\ sui table choice· of 

tbe-.111Dtber ot pinm 64 on the key ~·heels ana their active 

.. · . ~~1ement, of driving teeth 75 and operati!l-s: ... 
p:ro~eotiona 76 on tbe slide bare a exceed1ngl.J 1mi,111Ar · 

41aplaoement o:t tb.e key wheQls 1a obtm1ned with a 

repetition f'aotor so emtJll thn.t fr011 e prsottcal etand-
. . 

point the ~ber of 41fferent oomb1nat1op sequencea ~o~ 
,· 

the enciphering and deciphering of transmitted end reoetvea· 

'\elnri ter a1pn.l. impulses maJ be reprde4 aa. 
' . 

· au'bstant1·ally unl1m1 ted. Certainly a r.e:pet1 ~1 ve 
. ' ' 

pattern.1a r.tot 'to 'be found in any normal aessa~e or ~-

'. · ... · ·::oom~t-1oD o~ iaesaag~u ae it covers a s·eq~~~ -o:r.~ 
• :'· ' ! • • • • ·~ .' :~:-~· .: 

. . . . .. ai~o~ · uipe. 
. ·'~· . . .: . • ' I I ~· • 

· ... · ' ••• ' . • f 

.. .' 

'• ·. 
·:.:·;. 

._::· ,. ··.file abo'\'e C!1aclosure preeente certain aeacs by·: · · . ·: 

11h1c~ . the .1D'Yent:1on ma.y be pract1ce41 bat ~1; 1~ not· ' : 

·.s:~t~ec1 to l1a:l1i the. ~ppen4ed cla1ma t~ t~e speo1f1c · 

aeue shown. The· invention le "resented 1n the cl~:ma 

. 'by '~ intended to be generic ana 'to 1nolu4e aJ.l . '-:····~ 
. . .. 

' . ' 

"boa.~ meaDe bJ whiob enotber might seek to p~~oe 

..... 
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t~e 1Dvention bJ tollov~ing the tea.ching bereiD. Q'tbez•• · 

ee_ana bJ' wh1ch the invention mrq be practiced "WOuld.-"··· = ·.- · 

! . . . -:~ 

li· .. , ··. 
~ ·. 

o~pr;t.se ·the uee of ele~tric·oi contact a ~n wh1cb ·the · ·kq ~ . ·. · ·. · . 
. ·. -~ -: . . . . . . . . . . . .. ·. :. . . . . . . . 

' I •• 

i 
~
! 
' 

.•,; . ... 

. ·. .. 
Ylbeel p1Da 64. could not for modi fJing cipher· circuits. · · .. ·· · 

~ \ • ,I . . 
r.l1de" bar druma (tftd key wheel~ oan be d1v1ded into· two or 

· more 1nterao·t ing groupo. There can be separete sroupa,. ... 

o~ slide bare as ~ell as key wheels. fhe basic ooaoept 

of ·interaction between key r;}H;cls ~nd sl:1de bar ~l"Uft:: .. ·· 

.~hereby ·the key Vlheiel~ influence their O\nn displacement ·. 
. . . I·. I •• · . .. 

ma7 · ·t,tke me7 tormo. 
. , . : ... &. •• : ... ; • ·: • •• 

i . 
I 

I . 
:' ! ~ 

.... 
I , , . • 

j.·: ......... · .. 
.. 

:-. .. 

. . 
.. 

~-

function of interacting with the slide bar drum to· 

4eteE.!no their own displacement and to act o~_me~e 

~hie~ et~eot the ciphering operation either mechenlca117· 
b)' aotion on lovers wh1ch can take a p-lural1ty of· 

posi tiona or electr1:cally b~ net ion on contscts. which .. · · 

control single or multiple circuits whioh· ~an be ch~e4 

in a plp.ra.l.1 ty oi" wnyo. The key-wb.eel-slitle bn~ drum. · 
. : ·. 

. . 

comb1Dat1oc·~nn be u~cd tor displaceo~nt ~f. elect~cel 
.. . . 

ciplieriJl& means such as cyli~ders or c~~··.aotizlg on e1aele· 
I• • 

. or ~t1ple contacts, t\echnn1ce.l m~~s suob·· as 1sve:ra or · 

OamB or OD reproducing mean~ SUOh BB type ~eels • 

; .. 
. .. .. :'" . ... · .. ·.· ·· .. . ' . . .. .. 

' ' '' • I ' • ~.: ~ · .. 
.,, • •'o. I • 

'.· .: . .' 
L . . . . . . . .:::·= ... ·. : ... 

., . ·. : .. :=: I ':' 

',O o I 

I ·: ,. 

. . ... :· . ·. ·; . : ·-.-~.·. :·: . . . :_ ~.. . . : ; : ~ . . . 
: ... -: 

.. 
1: ••• 

I',' " 

' . 

. . . · ..... 
.. 

'. ',• 

.. . . .. . 
,', I .: • • ', 

'·· 

. .. 
. ... . 

· ... . 

•' . . . .;:~1 ... 

~ .. 
. . ·: .. 

t . 

, ........ : 
' I ' : " ~~ ·;~• I ' I 

', ' I . . . ...... · .. :r:.· · .. 
., 
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1. · A olpher1ng 4eY1oe oompr1a1ns a poup ot maiD 

.• ,· 

· .. 
.··"' 

.. · :: .. : 

o :I • 
. . ~· . .· 
I" • • I 

··: 

. ,. · . 

. . . 
I • • • ~ 

. ·.· : 

. :• 

kq wheels, a poup or intermediate seo0114a17 wheels, 
. . . . 

. . 

· . a •114e bu · 4rmn, "'H1able poa1 'ion means having 
. . 

_,.able elemeDte, sa14 eleme:nta 'belrsg ·t.D~vl4uall.7 · 

· aO't'able 1D l'eapODae to ea14 key wheela, meaDe to 

look aa14 elemeDta in a poup relation 4etei'II1De4 · . . . . . 

bv·. ea14 kq wheels, said •artabl~ pos1t1oD mean• 

acting upon aa!a slide baP dPWm to pro4aoe 8 

Yariable tooth sear acting upon _selected aecoa4ar,r 

wheels, said aeocmdaJ'Y' wheela acting upon ea14. 

ma1D key wheels to produce an irregular 41eplacemeat 

t~~reot or a very large DUmber ot oomb1uatloD 

:.eequaoea.· 

..... · .. ·In. oamb1nat1on a cipher 4eY1oe oampr1a1na a 

. · sroup or rotatable wheels arranged to eno1pher a 
..•. 

·.· · :alpal an~ mea'Da oontrolle4 b3' the wheels tOI'_ 

··:· .. 81terins tbe poa1t1~n ot the wheels to P~U:o•· .,.D~ .. 
s.~..-ep.lar 41aplacemeDt thereor ~ a very/large 

namber ot oomb1nat1oa aequencea • 

·. . . : 

. ·. 
· . . : . 

· .. 

.. ... . ,· .... 

·. : .... 

I~ . t.. . %D · oOIIlbS.1'latioD a cipher 4ev1oe oompr.1,e1Da meaaa. 
,.. . :. . · . ·;· . . 

for ~o1pher1ns 1Dtel·llgeDOe aa4 ..,at. aequenoe · 

:meaD• ·oant.rolled b~ ea14 meana ror .altertQs tbe 
~ 

· · . ·. ·. ·~~10D or aa:14 mean·• to p:a-.Gdu.oe .a ··larse JJUI9·e.- Or· · 

. . . . . 
·o~b1aatS.OD a~eaaea • 

. ·· ... 

·. · ... : ·. 

'.; .. ·.· ·. 

. •: .. 
..... ~- . . . 

. . . 
., 

. . ~· ~·~. -: ... 

. .'~ .... ;_:.; .. ·· 
.:· .. 
:.'· 

,. 
;. .. 

........ 
.·.··:.::··:· .. 

... 
't',,J 

.. 
. ··· 

.. '· 

·. ·: 
• 
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. . . .,. _.· .. In }'lomb1~at1on a oiph.er devioe oomp~_1a1~g · 
: .. . 

. . . 

meaDe tor eno1phe~1ng and 4ec1pher1ng intelltgenoe·· 

· .. &D4.·_:aecoa~7 meoa whtoh 1• atteote4 b:v sai4 
. •, . 

.. meaD a:· and· in turD atteote aa14 m_e&De whe~ebJ : __ to 

. · pr~oe a repetit1'Ve Cl'ale of greater thaD a·· 
-ml1110D UD1 ta. 

1. ID oamb1nat1on a o1phe~ device compr1a1ug a 

t1rat gromp or means to deliver and receive 

1ritell:lgez:ace, a seooDd group ot means to e~o1pher 

·aa4.4eo1pher sa1a intelligence, a third group ot 

means-tor transferring enciphered lntell~eaoe, 

meane to further eDo1pher aa14 1ntel11genoe 

_·, · reoelved hom said tr&DateP meaDe aa4 traDater :lt 

. _.to a_ fourth poup ot meaDS wb1o- oo-operatee ·_with 

•-14 aeoODd group and o~ea the aot10D of aa14 

.: aeo~4 P~P· 

· e. \'be 1 t•e of DOYel t7 ahon _1D the dl'aw1D8 01' 

4eaor1,e4 lD the. apeo1t1oa\10D alone or 1D 
.. ;_·_ 

. _.- . :!-"l~~tion •. 
. . ... ,· : .. : 

. : .. . ... ;• 

.. . . . ·. . ,. 

:. ·:' ..... _.~t~/< .. 
. . ·.:. ;:. : ~ . ; .. :. : 

I ,•' 

_ ... , 
~. . . . 

·' •. . .. ·, .. . . •' 

•' 

. : . 

. , . 
;i_. . 

• ~ j• 
~. ·.· . 

' . 

. .·. 

;:··: .. . .. · '• 
' '• I 

· .. · .. 

\· 
;.\ . 

•/ I 

. . :.;:-~ :' · .. 
·'.:: 

.·.· 
-:· .. 

... 

, . 

' . 
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'· · lD oomb1Dat1on in a cipher 4ev1ae, a tirat 

e. 

. ; •. 

sr~up ot meana tor enciphering aD4 4eo1phe~1na 

1Dte~11genoe, ·a 8800D4 &rOUP ot meana for 
. ·' 

~•••1•1•s enciphered 1ntell1genae ~rom aat4 

ruat .. PO\'IP and traasm1tt1ng 1t to a third poap . . 
ot m•a»a 1 aDd meana 1Dteraot1q 'between sal4 

\b~ group ana·sa14 tirat group to atreot the 

eDo1pher1ng and deo1pher1ng ot 1Dtell1geaoe b~ 

ea14.f1rat g~oap. 

!be oomb1Dat1oD set forth 1n ola~ 7, 

1ook1D1f naeana tor aa14 aecoa4 poup wherebl' the 
. . . 

apaoe relation ot the members c4 the group ma;r 

be •t»ta1Ded tor that po:rt10D of the operat1011 

o~ole 1D wh!oh enciphered intelligence te 

tr&Damitted to aa14 thll'4 group • 

lD. oomb1Dat1oD 1D a cipher 4ev1oe, a sr~•P 

· or Jtq wheela each having a aer:lee rd teeth aa4 
.. 

. a ·••t•a ot oot»taot aeana thereon, eDo1pheriq . 

' · ... · . ; ·. ·. · · · · .. -~·~··. ~~gd to be atreoted bJ' aaicl o~~t~e\ : 
.>··. ~ ... :·,:_:._;·.·':·· ... >: .. ~. ·.· · .. ··~ ·:.~~·~--~· ... ~_,. aote4 upoD b7 aa14 eiaot~h~t··· 

: · .... ~ -~ ... ~·:·.-·.:_. .. ·~ .... _ :_.~· -~=·,:· · .. :·.(L ~:.--·· -~-'·. . . . . . . .. . . .'_~:~·-: ·. I 

: .: . : .. ·:·. . . ·. . : ~ ·. ... · .. IJieaDe' ·aDa· aot1D£ .1D tva upOD aa14 teeth to ·. atteot 

}-.:. :·. __ .:.-.:.·._::·· ... -· .. ~ .... ·:··.·:.·· .. · ··.··tbe.·.·~~ltiem ·ot ea14 ke,.. wheel·~· .. · ·. · .-. · .. 
.' .. ·. . . . . '.·. ·... . . . .. " :, ·. /- . 
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10. lD oomb1nat1on in a cipher device, a gPoup ot 

· ke.F. wheels eaoh bav1ns a aer1ea ot teeth an4 a 

aer1ea.ot movable pine thereon,.a group ot p1vote4 

sm~~e.arma eaoh having a pro3eot1an to be ao\e4 

v.poa b7. aa14 IROYable p1Da to ad,ua't; the relative 
.. . 
.pea,~ tloDs ot said ai'IIIS to ooz-reapon4 wl tb. aotlve 

. au~: 1Daat1ve ptna, means ·to look sa~ a,.ma 1D 

a4~~ate4 poaittoD, cam-like aurtaoea on aa14 erma, . ~ ·. 

mea~a to p1Yot eaid arms as a looked group towaPI 

a a11de bap 4rum. aa14 4rum having a aer1ea ot 

.elide bare with projection thereon capable ot beiDa 

·~oted upon by the c~l1ke eurtaoes ot aald gu14e 

al'IDa to move certain of aa14 bare an4 torm a 

vu~a'ble toothed goulng arrangemen' capable or 
oaue~~ the tee'h or aa14 gear wbeela to ohans• 
.. '• .· . . . . 

. . 
· · :~lr relative poai tiona &D4 pro4uoe aD irresular . 

. 11 .... 
. ·• .·. 

_·c\1apla~ement thereof' ot a very luge D\lmber ot 

.oomb:1aat10Jl aequenoee • 

Xr.a ooaabinat10D in a e1:pher aevioe, a p.,.ap ot . 
. .•; . 

· i enolpbe"lng wbeela.havlng 4r1v1Dg meana ant ~ODtaot 
.· : :" . . . 

. . ·•••• tJae~4tOJi, a srou.P. or moYable meaD&· ooDtr~lle4 
.· .· ... ··.. . ·. .• .. 

' .. . 
:" ;. ·. . .... · .. ··. ·:bJ' .•a14 oolataot aeaDa, a ·aeooD4 eaoS:pheriDS means . . · ..... / . 

ojl • ' • • .. ~~. • ',· • • • • • • : • I ; 

. :- .. · : . ··oou~ro1~e4 by aa14· group or movallle me-.:aa ... and .... _ • 
. .. . =· . .. . ·'•. . . 
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.. ·.· 
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. . 
drive meue of aa14 poqp ot eaolphv1ns wheels · 

• ··_.:-:. • r • • • • •• • ::' ' •• 

·whereb7 to ohange tbe1• relative poa1t10D aDd . . 

p~~~o• aD irregular 41aplaoement.thereot ~-~ ver,r 

larse.aumbeP ot oomb1~t10D saquenoea. · 
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11. lD oomb1~at1on ln a cipher aev1oe, a t1ret 

,: 

. ; . ~ .... 

' .· 
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• ~ • • • ·=· . ·: . 

•' ' o ·~ I . ·' . .. ... . .. . •·.. . . ·.. · .. 
• •' I . . . . 

. ~ · .. -~- .. . ... 

group of key wheels haTing oontaot mea~s thereoa, 
. . 

a g~oup ot •ovable meane coDtrolle4 '7 aai4 ooDtaot 

•eaa, .aD cc1plle.r1ng elide bar 4rwl ooDtrolie4~bF : 

u14··.iaovable meua ·aDd a secoD4. aroup .or ke7 wheela · 
' . 

ooDtrolled by sa14 al14e bar~ whereby to· 

pro4uoe an irregular d1$Plaoement ot a Yery large 

.DUmber ot oom'b1natlOD aequeDoea • 
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