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An objeot of this invention is to provide & oryptographing
machine which, when properly positioned over the keyboard of any com=
mercial typewriter, will funoction to transform an intelligible mess~
age beling typed on the keyboard of the cryptographing machine into
sn unintelligible or oipher message on the typewriter over which the
cryptographing machine is positioned. The production of the orypto-

r . | gram will be eutomatic and require no spaciall cryptographic skill or
knowledge on the pu-'t; of the operator, he being ignorant of any per-
ticuler letter which will ocour a8 & resultent of the asotion of the
oryptographing machine upon the typewriter. This oryptogram may then

fem be sent by any of the usual commercial methods; mail, telegraph, cable,
or radio, and will be unintelligible to persons without the proper

_ meens of deocipherment. A person provided with a oryptographing machine

- tdentical with the one used to encipher the message, snd with the key

applicsble, simply rewr.‘!.'bat-: the oryptogram, letter for letter, on the

keyboard of his oryptogrephing machine, which produces the legible
message on the typewriter with which it is in operatlive relstionship.

A further object of this invention Ls the provision of the
unique means by which & key of the typewriler keyboard is selected and
is then struck to print the cipher or deciphered letter..

A further objeot and ﬁ#el feature of. this invention is the
indirect centrol of the keyboard of a standard typewriter by the re-
sultant sction of a plural-uniti-code tape transmitter upoh & plurals
unit=code keyboard transmittere.

The many applications of such a devics as an sutomatic crypt=-
—- ographing machine which can be used with eny or all commercial type-

writers, requiring only to be positioned over the keys of the type=

writer and removed as deaired, will be readily apparent. Any com-
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mercial or military office in wﬁioh secrot communication ie requisite
oan employ such a device without requiring the costly and tedious
labors of trained oryptograsphera.

In the drawings accompanying and forming a part of thie
application Figure 1 is 8 schematic representation of the cryptogrsph
in its relationship to e typewriter keyboard; Figures 2, 3, and 4
show it in its meohanlical details.

It is belleved that an explenation of a schematic repre=-
sentation of our invention will form the best basis for its under=
stnnding, and therefore reference will be meds to Figure l. In this
figure A represents s front view and D s side elevation of 2 Baudot
keyboard transmitter; B represents a perforated-twpe transmitter; C
represents a front view, and E a side elevatlion of a Baudot slotted-
bar transletor; ¥ represents s side elevation of the keybosrd of any
typewriter G, bearing the atendard keyboard.

The Baudot keyboard transmitter is eo well known in the art
of printing telegraphy that no detalled desoription of it is deemed
necessary. It is sufficisnt to indicate that we make use of a stend-
srd six-bar transmitier, the bars being designated 0, 1, 2, 3, 4, b
The bar O acts as & "universal bar" .and sorves a function to be dee
soribed presentlye. The function of bars 1 to & is to control the set
of ocontact levers 6, 7, 8, 9, 10. These contsot levers are normally
at the left, but when & bar, for example 3, is displaced towsrd the
right by depressing s leybar 121 of the keyboard transmitter A, the
sontact lever 8 is moved to the right snd oloses contast at 16. The
five contact levers beling independent, it is obvious thet the contacts
controlled by them oan be eatablished in a permutative menner to cor-
respond to the permutations of marking and spacing &ﬁpntg of the
well known Baudot fiveeunit codes The lettsr A, for example, is yepre-
sented in this code by the symbol = - === where & " <4 " indiostes
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» merking element, s ®=" indicates a spacing element. For our
purposes, s "-4* will indicete that the transmitter bar has moved

to the right and that the contaet lever is making ocontact with its
right hand conteot; and a "=" will indioate thet the transmitter ber
bas not moved and thet the contact lever is making contact with its
left hand contact. Thus, s we have srranged it, contaot of the
levers 6, 7, 8, 9, and 10 is made with thelir left contects 11, 13,
16, 17, and 18, respectively, when no displacement of the bars takes
place, and contact of the levers with their right contects, 12, 14,
16, 18, and 20, respectively, is nade when the bars sre displaced.
Therefore, the contacts set up to correspond with the Baudot code for
lotter A will be es follows: contect lever 6 closing contaoct 12; conw
tact lever 7 closing contact 14; contmot levers 8, 9,‘and 10 remsining
against contacts 15, 17, and 19, respectively.

Trensmitter bar 0, is, as stated, s universal bar, and has
as ite function the control of contect 86, which, in conjunotion with
back contaot 37 of a relay 38, controls a megnet 50 thet is a part of
translator C. The cirouit and funotion of megnet 50 will be explained
later. Contasot 36 is closed on the depression of any keybar.

A master sontaot 39 of A, under control of a universal bar
46, sdrves to keep the entire systen in an inoperative condition until
eny key of koyboard transmitter A is depressed. A tooth at the right
extremity of each bar 0, 1, 2, 8, 4, snd 5, will move universal bar 46

to the right and will thus close contaot 39 when any one of the bars

is displaced to the right. It is necessary thet the sliding bars of

the keyboard transmitter A be looked into the positions they assume on
the depression of & key until sll the subsequent operstions and funotions
have beon completed. This is acoomplished by moans well known in the
art. A locking bar 48, controlled by armature 49 of mesgnet 56 is brought
up against one side or the other of lugs projecting from the underside

. of the transmitier bars, so that & ber that has been displaced to the
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right cannot move back into its neutral position, nor can a bar that

has retained iis neutrsl position be displaced to the right until the
| loocking bar hes beon releaseds The electrical current for looking
magnet 66 is as follows: fron positive of battery H through oonductor
81, contact lever 85, olosed contast 84, conductor 92, closed sontect
39, conductor 96, winding of magnet 60, conduotors 87, 88, and 87, to
negative of battery He BSpring 98 bolds armature 49 in its unactuated
pesition. The principal perts of the leybosrd transmitter A have now
besn described.

The tape transmitter B is alsc so well lmown in the art of
printing tslegraphy thet no detailed desoription is necessary. Buffice
it to sey that it has five conteot levers 21, 22, 28, 24, end 2B, whioh
vibrate between f£ive right~hand or marking contacts 27, 29, 31, 33, and
36, and five left-hand or specing contacts 26, 28, 50, 32, and 34, under
the control of & perforated tape, by means of five finger pins, not
shown, whioch are present under the tape. As in the case of the key-
board transmitter the rightehend conteots are in our terminology ™—="
contacts, the left-hand ones, "-" contects. Upon tho presentation of
& hole in the tapu over any of the finger pins the ot of the pin rising
through the hole allows the perteining contaot lever to move to its right
hand contset snd therefore mskes that ocontact one that can be dssignated
by the "-~" sign. When the pin does not go through s hole in tho tape
the contact lever makes contaoct with its left~hand conteeot, and there~
fore this can be designated by the "=" sign. The tape is perforated to
correspond to the permutations of the Baudot code, and thus there are
32 different permtations of contast levers of B« The finger pins are
withdrewn and the tepe is stepped forward automatioally by magnet 47,
after the tranamission of the impulses corresponding to the set of &=
and -~ contacts dédnoting a given letter of the Baudot code. Bupposing
the perforations denoting the letter N, whoso code equivalent is

N «*, be presented to the pins of B, contsot levers 21, 22,
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snd 26 will be ageinast their left-hand contacts 26, 28, and 34, re-
spectively; ocoutaot levers 23 and 24 will be ageinst their right-hand
contacts 31 and 58, respectively. The principal parts of the tape
transmitter B have now been described.

The Baudot translator C is also well known in th.e sri of
printing telegraphy. It consists of the usual set of five notched
bars 41, 42, 43, 44, and 45, and one additional bar, 40, whose fnnnti?n
will be explained later. The five bars 41 40 45 are displaced to the
right under tho oontrol of the set of magnots 51, 52, 53, 54, and Bbe .
These magnets sre controlled jointly by the sets of conteots of the
keyboard transmitter A and the tapo transmitter B in a mamer well
known in tho art of printing telegraph oryptographs, so thet s brief
desoription will suffies. Tho electrioel principle, in brief, is that
the eircuit through sny of these oan only bo completed when the cone
trolling contaoct l;var in tho tape transmitter is in non~homvlogous !
position ss regards their left and right contaots. fThus, in Figure 1, |
consider magnet 51 of C, the ocirouit of which Ls controlled by the two
contaot levors, 8 of A, and 21 of B« Only one of four possible cases
with reapeot to these contaot levers ocan exist at a given moment:

Catie 1 Contaot lever 6 makes contsct nt 11
Contaot levar Z1 makes oontscet at 26

%hen this is the case the cirouit for magnet 51 is open.
Thus, from positive of battery H through sonductor 91, con-
taot. lever 83, closed contsot 84, conductor 92, closed cone

teot 39, conductor 99, contact lever 6, contact 11, conduotor

86 to contact 27 which iz open, snd hence magnet 51 camot be

enorgized.

Cese 2 Contaoct lever 8 mskes contaot at 11
Contast lever 21 malkes contaot st 27

When this is the oase the ciroult es traced directly sbove
remains the samo up to the condition of contaot 27. This now

belng olosed the current can continue through contact lever 21,
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conductor 100, winding of magnat 51, conductors 105, 1086,
resletance 60 snd relay 58, conduotors 107 snd 108 to nega-
tive of battory He Magnet 5l is therefore energized.

Cese 3 Contaot lover & makes conteot at 12
Contaot lever 21 mekes contmot at 27

The circult ss desoribed for the two preceding omses is the
same here up to contaot lever 8, which now being sgeinst con-
tact 12 the current contimies along conductor 61 to contact
28 which is now opene lenco magnet 51 remains unenerglzed.

Cape 4 Contuoot lever & nmakss ocontaot at 12
Contaot lever 21 mekes contsot at 26

.!he oi.rc-mi.'b under case 3 oan now be conploted, from contact
26 through contaot lever 21, condustor 100, and thonce, by
path described under case 2, to negative of battery H. Henoe,
megnst 51 is cnerglzed.

It is thus seen that when the homologous governing contsat
leveora®™Ifl similar positions no olrcuit is estecblished theough tho pere
taining magnet of €; only when one conteoct lover is at the left or
minus sign contaot, and the sther is at the right or plus sign contaot
will the cirguit be completed. It is lmmaterial whioh lever 1s making
the plus aontact, which the minus contaote.

As said beflore, magnet 51 has four companion magnets, 652, b3,
54, and 55, the oircults for which mre similear in character to those
desoribed for magnet 51, but are all independent of one snother in the
control of their respsotive magnets.

The sromtures of magneta 51 to 556 are yoked to translator
bars 41 to 45, respectively. When sny one of the mapgnets 51 to 56 is
snergized it draws the bar to whioh ites srmature ia yoked to ths right
and holds it there until, when the clrecult through the magnet is broken,
& reirantile spring at the left extremity of the bar brli.ngi the lstter
back into ites normal position.
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Tho various permtative positions sasumed by the translator
bars of ¢, Fpgure 1, determine the sslection of the letter 1o be print-
ed by the typswriter. These bars ars sloited, the slots being so are
ranged thet, as the bars are displaced to the right under the action
of magnots & to 65, thers will be for cach different permutative are
rangement of the translstior bars one a.nd only one slignment of slots
presented under the set of stunt bars 109, into which a2 particular stunt
bar oan drop, being pulled by s apring atiasched to one extrenity of the
stunt bars. (Side elovation B shows one spring, 122). The stunt bar
solected is not permitted to drop into the aligmment of slots until «
universal bar 110 of ¢(110' of E) is released under ths sction of &
magnot 67 of E, oirouit for which is olosed by contact 58. This contect
58 is operated by a bar 62 whioh 1s displaced to the right when sny of
the translator bars 41, 42, 43, 44, 45, or the extra har 40 is pulled
to the right. The circult for magnel 67 is ms followa: from positive
of battery H through conduotor 91, contaot levor 83, closed conteot 84;
conductor 02, closed contact 39, conductor 116, winding of magnet 57,
conductor 117, oclosed contact 68, conductors 86, 108 to negstive of
battery H.

¥hon sny stunt bayr 109 of ¢ (108' of E) drops into position
it strikes & orenk shaft 114 of G (114' of E) whioh closes a contaot
316 of E. This contact controls the printing magnet 7§, whose aruature
74, vhich swings about an axis 75, aotustes the printing drive pin 76.
The cirouit for megnet 73 is &s follows: positive of battery K, con-
ductor 118, winding of magnet T3, conductor 119, olosed contact 116,
conduotor 120 tc negative of Es In practios battories K snd H aro the
same, being herc shown as separate only clearness of odrouil traeoing.
Also the batteries mre simply to represent a sourcs of LaM.Fe ; either
msching or battery for the agquipment can be designed for & rangs of
voliagas.

Wihen s stunt bar dropas into position it draws down with it
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drag link 77 praesenting the slot 1n member 78 before the printing
drive pin 76. When megnet 73 ia enbrgi:ed, wembor 78 is driven forward
gperating drive bar 79 by bell orank sotifon about shaft 80. Drive bar
79 in turn operates a plungor 81 which sctuates the proper key of key-
board ¥ of typewriter Gs When drive bar 72 is praotically at the bottom
of its stroke 1% operstos corank 82 thersby moving contact lever 83 from
oontact 84 to sontaot 85. This motion oauses two things to happon: (1)
The tapo stop forward magnot 47 in tepe transmittor B is ensrgized, the
oirocuit being from positive of battery H through conduotor 91, ocontast
lever 83, contast 85, conducstor 80, winding of nsgnet 47, osonductors 89,
88, and 87, to nagative of battery Hy (2) When contmct 84 is copened the
entire system is restoraed to normal in the following manner: ofiroult
for look magrot 66 is brokon at contaot 84, thus relessing the trans-
mitter bars of A and in 4urn opening master contact 3%, W%When the latier
sontaot opans, the oiroult for univergel bar maguet 67 of itranslator C
is broken, the return of the universal bar 110 of ¢ (110 of E) under
action of spring 71 raising the solected stunt bar 109 of ¢ Thereupon
the translator bars of C return :ho normsele Crank contect 116 is oPénad
when tho selected stumt bar comes out of the elots, print magnet 78 is
deenergised, armature 76 is retracted by spring 128, snd print ber 79
returns to normale The lstter releases crank 82, contect lovar 83 is
restored to make contaot at 84, and tho cniire system 1s now in readi-
ness for mnother cperation.

There now romalne to ba sxplained the funoction of magnst 5O

of ¢ and its associated parts and circults For purposes of our

Sn

invention it is easential that the typewriter © ' some record for
each and every deprassion of the keybars of the 'ka.»yboard trensmitter

A« A oconsiderstion of the funotloning of magnets Bl, 52, 63, H4, snd
65 will show thet when the permutativo errangement of the contaot levers
of keybosrd transaitter A is identical with that of the conteot levers

of tspe tranemltier B, none of the magnets 61, 62, 63, 54, or 56 will
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be enorgized. 1In other words, wihenever the Baudot combinstion set
up on A ia the sams as that set up on B, the resultant is sero, or
"plank", It is necessary thet the oryptograph make & record of each
such cese in order that iessages may bs correctly deciphered. The
details of the mothod we have devised for this recording followe

Ag already explained, the cirouit for magnet 50 is completed
only when kesyboard contaoct 36 is vlosed und st the same time the arms=-
ture 72 of relay 38 is at its beck contaot 7. Contaot 36 closes esch
time sny key of transmitter A is depressod, under sotion of transmitter
bar 0, but contast 37 is closed only when none of tho nagnets 51 to 56
is energized. That is, whonever the resultent of the interaction of
trananitters A and B is anything other thean sero or "blank", relsy 38
is sotusted and contuct 37 is broken. That relay S8 will be eneorgized
every time that any resulteant ;rha’oaver except "blank" is set up at
magnets bl to 65 1s obvious from the poslition of relay 38 in the oire
cults for these mognets, sinco in order to reach the negative terminal
of battery li, the current through all these megnets must flow through
relay ¥8. The reason for the parsliel combination of resistance 60
and relay 38 is so that a fairly sensitivo rolay mey be shunted by &
resistance of such valus that the voltage drop esoross the combination
will not be great enough to interfere with the satisfactory operation
of magnete 51 to 55, whether only one oporstes or whether they all
operate. It is necesssry that rolay 38 be interposed between bettery
and uagnets Bl o b6, but it is optional whetber a low resistance relay
1s used or & high reusistence relay shunted by & low resistunce unite
When, nowover, tho resultent is "blank®, then and only then will contact
87 remain closed and magnet 50 energlszed. The ociroult for megnet B0 is
then as follows: from positive of batiery H through conductor 93, winde
ing of magnet 60, conductor 94, olosed contaot 86, conduotor 95, contaot
lever 72, contact 57, conductor 87 to negative of battery He The srme-

ture of magnet 650 is yoked to the sixth translator bar, 40, which, like

-
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the other transletor bars, is drewn toward the right when magnet 650
is ensrgized. Translator bar 40 deotermines the selection of a situnt
bar which in turn csuses the printing of & characters In the position
shorn e8 oocoupled by the stunt bur referred to the charsoter printed
will be “§", according to the imyboard of & stendard typewriter, but
it oan, of course, be caused to print snothor, & dash for example.

It has been seen that there is no direct relation between
the keybsr struck on the keyloard transmiitor A and the letlter that ie
printed on typewriter Ge Tho relation is only en indireot one, exere
ciged by the tape transmitier L, and specifically by the psrtiocular
Baudot combination that happens to be set up at B st a given moment.
If the perforated tape passing through B consists of porforetions rep-
rosenting an entirely random, uninteliligible sequence of letters it
cbviously becowes an enclphoring key which may e employed to transfornm
&n intelligible communicetion into an unintelligible one that will bo
sooret Lo ull excopt those possessing the key. Since the tape advances
sutonatiocally after osoh printing oporation, the enciphering key changes
with each letler to be enciplered, &nd tlhis can be extended indefinitely
by meking the pefforated tupe ae long ws the text to be enciphereds

It will now be sswmumad tust the keybar for letter A 1s struok
on the keybosrd transmitter A, snd that at the sane timeo the finger pins

in tape transmitter B arc set up scoording to the Baudot code for letter

. ¥»  ¥From whot hes been sald In conneotion with magnets 51 to 56 it wiil

bo clear that the resultant of the interaction of these two letters will

be as follows:

Keyboard treansmitier 2 e wm. = A
Tape transmitter R g = N
Transletor * . ’T’ + - 2 K

Translator bars 41, 42, 43, and 44 will be drawn to the right
under the action of energiszed nagnets 51, 52, 63, 54, the eleotriosl
circuits for which ars deesmed sufficiently well understood from the

foregolng desaription to werrant their traoing being omitted.
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Tho K siunt bar will be the ons selected end will drop into
the aligned slots on the translator bars upon the ¢nergiration of the
universal bar magnot B7 by closlng of contaast 868 When the K stunt bar
drops into position drag link 77 draws momder 78 dumn, prv.:)sant.i.ng its

_noteh before printing drive pin 76; the K stunt ber slso causes orank

. contaot 116 to bo closed and print magnet 73 is emerpgized, causing print
bar 73 to boe driven down, depressing the X plunger, 81, and ceueing the
typowriter G to print the lelter ¥« At the end of the downward stroks
of har 78, crank 82 opens conteot 84 end closos contact 865« The results
of the oporotion of the orank 82 have already been set forth, the entire
systen bLeing oleared sand usde ready for the next oyolee

Assuming that we have been dexling with & omse of encliphering,
wherein A is the plein-texi letter, H, the key letter for enciphering A,
snd E the resultsnt clpher leiter, the dscipherment requires that the
depression of keyboard X on the transmitier A, corbined with the setting
up of letier H on tspe transmitier B, shall produoe A, the original
plein-text letter. The interaction may be shown schemsiically as follows

Clpher letter £ = L. ...
Ksy letter X - --.:.q...].....

Flainetext lot=

in this case only magnets 51 and 52 would ba energlszed, the A
stunt bar seleated, and A printed on the typewuriter G« Thus, the re=
osiprooal relationship Letween the plain-text and cipher letters through
the intermediscy of the key lsetier H has Leen mainteined.

Ve mey now procecd to a desoripiion of the apparatus in its
mechardcal aspcéts. Figure 2 15 & side elovetion view of the oryptograph
in its relctionship to & typewriter keybotrd. Tho side frame of the
eryptograph is shown removed, for'the gake of clearnsss. In thia figure
tre protion denoted by & is the cryptograrh, snd B denotes the keys of
the typewriter. 7The keybaras, 1, are pivoted on a common shaft, 2, and

are held up by individual springs, S. The keybars oporate the tranamite
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tor bars, 4, which ars supported at their sxtrenities by ball and roller
bearings. The nmechanisn for locking the transmitter bars into position
is shoun as oconsisting of nagnet 6 whose armature 6; normally held by
spring 7, whon attracted asuses bar 8 to rook on pivet # and lock the
bars into position. Mmpnet 10 is one of tho set of six translator-bar
magnats, the other Pfive being behind the one shown, esch equipped with
en arpature, 11, bell orank, 12, snd coupling, 13, for moving the transe
lator bar controlled by ite Tho translator burs themselves are shown
2t 14« At 15 is shomm but one of the set of 32 stunt bers, the others
being behind it. Tho siunt Lors are pivoted at 16 and are pulled into
. an alignaent of alots on the translator bars 14 under the action of
individual springa, 17. XKach stunt bar is provided with & drag link,
18, whioh 1e ocupled tc 2 member, 19, at pivot pin, 20. Member 1% is
provided with a slot 21 and iz pivoted and coupled to print bar 22 at
pin 23» Print bar 22 operates with a bell crank aotion sbout shafti 24
whioh 1s comson o all the print bars. W%hon member 19 is drawn downe
ward by the action of a translator bar, 15, upon drag link 18, it pre-
sonts its slot 21 before the drive pin 25, thich is common to and runs
under all the alottod mewmbers of which 15 is but one. Drive pin 26 is
undar the oontrol of print magnet 26, whose armature27, hold neutrally
by the pull of apring 28, rocks upon pivot 29+ Whon magnet 26 is enor-
gized its armature 27 causes drive pin 25 to engags slot 21 and strike
that member 19 which has been presented to tha drivs pin, ceusing print
bar 22 to be driven downward upon plunger $0. Flunger 30 and all other
print plungers have comnon bearings at 31 and are held up in normal
position by springs such us 32 u.ndor pin 33« ¥hen the plungers are

driven dovmward their feet, 54, strike the periaining typewriter keys

of Be Rhen print bar 22 has almost reached the snd of its dowrwerd
stroke it operates orank 356, whici 3a crank 832 of Figure le This orank
is common to and runs underneath all the print bars, snd only one of
its bearings is shown at 36 As explained in connection with Figure 1,
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the function of this crsrk is Lo close the oirouit for the ‘tape~-
stepping magnut 47 of Figurs 1, es well as to open the eciroult of
the transmittor-bar locking mapnots 56 of Figure 1, two operations
vhich sre necessary to restore the mschine 4o normal. | At 37 is
shiowvn & crank whioh corresponds to orank 114 of Figure 1, and con-
trols the contaot for the print magnet 26 of Mpgure 2, 78 of Fligure 1.
Figure 5 is & front view of ‘the cryptograph, in whioh the
kays of the knyloard are designated l. Only one of the set of trans-
mittor bars is showmn, this bLeing the foremoet ons, designated 2. The
maner in which the trenamitter bars control their contaots is shown-
for this bar, whorein it is noted thet the ber is yoked to contsct
lever 10, oporating the latter about sxlse 8, thereby presenting cone

n
tagt, 3 to eithor contast 4, whon the ber is at 1ts normel position to

N
the left and hold there by spring 9, or to contact 5, when the bar is
displaced to the right uwpon depressing & key which causes this bar to
aperate. Proper terninels for wiring erc errrnged for on the insulating

supports 6 and 7 a8 shown at 14 and 16 for the front and back contacts

ané st 13 for the lover contect by coelled wire 12, it being understood

thet the lever contaect ia Insulated fron the frawe at 1lls. The other
fivo tresnsrltior bars sre directly bchind the bar 2, e;aoh controlling
identical contects, all of which are mounted on the insulating supports
6 and 7« DBehind this sel of contagis is tho mesiler contact 39 of
Flgure 1« In Figuaroe 3 only the crank 27 vldch controls this contact
cen be seon, but this momber and lts contaot sre chown in detall in
Fiparo 4, which will be discuescd later. &4 shelf, 19, is provided for
placing the tepe trensmitter (B of FMigure 1) into position. The tape
travemitter Is usually in conpoot form with nine terminals for external
electrical convections. At 16 ls showm one of the nine apring olips,
squally spaced snd mounted upon an insuleting block 17 for soldered
sleotrical conneotions at 18. The nine terminals of the tape transe
mitter £it under the nine spring clips. A dust cover for the shelf
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19 is provided. At 20, 21, 22, 23, 24, and 26 are shown the six ‘.l'.ranl-
lator=bar magnets whlch sotustc the {ranslator bars, of which only one,
26, is ghown. In ithis figuré only the ends of the stunt Lers 28 are
visiblee Thoy are connooted Lo drag links 40, snd at 41 sre shown the
prént bar slotiod membors (21 of Figure 1), &bt 42 are shown the print
barse At 43 is shown the crank {114 of Figwe 1, 37 of Figure 2) which
operstes the contoot 28 (118 of FMlgure 1) controlling the print magnet
80, Figure 3 (75 in Figure 1 and 26 in Figure 2); pin 351 is provided
with bearings 82 snd 34 pivoted on common centers 3% and $6. It will
be seen that drive pin 31 ruus soross the machine and under all the

slotted nembers 4le At 37 is shown the orenk corresponding to orenk

82 of Figure 1, 35 of Flgure 2 Crenk 37 aelsc runs aoross tho mashine

and under all tiw print bars 42, the orenk being pivoted et common

centera 38 snd 39. AL 43 is shown tho transmitting=bar looking meohanism
Figure 4 shaws ihe arrangamonta for the mester contact 38 of

Figure 1 as associated with the keyboard transmitier conteots. In Figure

4 the trensmitter bers 0, 1, 2, 3, 4, and 6 are shown in relation to

the contact leveras of whion only three, 7, 8, snd 9 arse seen; oontact

levey 7 wakes contact &t 10 when the bar 1 is in its normsl position

and held so by spring 6, or -a.t. 1l when the bar is displaced to the right.

Two terninals 12 end 13 for soldered comneotions are showns The orank

14, pivoted at 15, operates contast lever 16, olosing contaet 17 whon-

sver onc or more of the bars are displaced to the right.
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