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Lo all whom, it may concern :
it known that I. Harny Pravwvewn-

)

STIEHL, ‘2 citizen of the United States, re-
siding at Maplewood, in the county of
Bssex, Biate of New dersey, have inventod

certain new and usefnl Improvements in
;51“1'imin%Teiegmphyg of which the follow-

ng is a fall, clear, concise, and exact de-

M

seripfion, o
This invention relates {0 printing ‘tele-

graph apparatus and particularly to key-
board actusting and controlling mechanism
for use primarily in telegraph systems.

An object of “the inventibn jo the pro-

vision of a compact and unitary key con-
trolled mechanism whereby in vesponse {o

the actuation of keys, character representn-
tions may be transmitted to 2 distant ste-
tion by means of ecurrent impulses or
recorded or stored in the form of indenta-
tions or perforations in o suitable recordingy
medium for future transmission,

3
8
- Other objects of the invention are the

provision of meax whereby the simultane-
ous depression of two or more keys is ven-
dered impossible; means whereby the ley
actuated selecting mechanism when once
actuated remains in its operated position
until withdrawn by the subsequent actua-
tion of another key; and an improved means
for restoring the punch pins of the perforat-
ing mechanism,

The imvention contemplates the employ-

18
%

ent of mechanism selectively responsive to

racter to be teausmitted and for
actuating o coiresponding number of per-
foration controlling  members N variots
corbinations for recording the characters
by means of perforations in a tape. In ad-
dition, there is provided under control of
each key a cireuit closing member for con-
trolling a suitable distributing mechanism
for distributing the current impulses to lnes
In proper sequential order when the mecl-
anism is used as a direct keyboard trans
mitter and a corvesponding civeyit closing
member under control of encl; key forcon-
trolling the operation of a suif able perforag-
ing mechanism when the mechanism js sl
as a keyboard perforator, Switehing means
] placing either the “current
impulse distributor op perforator under con-

INCORPORATED, OF

as 1o render

the actnation of keys and Tey levers for
closing g phivality of enrven controlling
contaets i varions commhinations according
{0 the cha

W YORE, N. Y., A CORPORATION oFr
Serial Wo. 397,902,

trol of the kevbourd mechanism. The key-

board is so arranged that when the selecting
elements are actuated due to the depression

of a character key, they will be maihtained
in their actuated position until the subse-
quent depression of another character lkey.
This is accomplished Ly grouping the ele-
ments of {he Telecting
sets Which, for the sake of clearness, wifl
e veferred to as positive and negative sets
of selecting Lars, they being interconnected
with one anciher in stch a manner thag

when one or the other is shifted due to, the °

depression of a character key, the other ‘will
be moved in the opposite direction, This,
as will be riore ¢l arly brought out in the
description which iy follow, obviates the
necessity of retractile springs and permits
the segihents of g distributor to be directiy
connected to the contact springs controlled
by the selecting bavs,

wmechanisn in two

70

75

In order to prevent the interference of .

signals which would necessarily follow if
two keys wore depress.d at the same time,
the ley levers are so arranged in conjunc-
tign with apertures cut in the selecting bars
it impossible to depress two
keys at the same tinse, '

When the keyhosrd mechanism is used in
conjunction with a perforator for perforating
& paper tape which is to be subsequentiy
used in the transmission of a nessage, g
member under the control of an eloctromu;:-
net s actuated for positively restoring any
of the punch pins which may have been
previously driven through the tape dne 10
the encrgization of {he electromagnet.

A bettep inderstanding of the invention
way e had from the following description
and claims when considered I conjunction
with the Accompanying drawing wherein
Fig. Tis a plan view representing one eny-
bodiment of the invention Fig. 215 a front
view with a portion of the casmg ent away;
Fig. 3 is a detall taken along the line 3—3,
Fig. 1; Fig. 4 is an end view taken along the
line 5—3, Iig, 1; Fig. 6 is a detail of o few of
the selecting bars, ivhile Fig, 7 sliows in
schematic form the cipeqjt 2rrangement em-
Ployed in connection with the keyhoard
iechanism.

Referring now to the drawings wherein

80
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hke parts bear the same reference charae- .
i 1

ters, there is provided a casing or housing
5 to which there ig secured suitable sup-
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ports for the various elements of both the
keyboard mechanism and the perforator
and which will be moie clearly brought out
in the description which is to follow.  The
arrangement of the character keys is sub-
stantially the same as that of any well-

known typewriter and inasniuch as the keys’

form no part of the present invention, a
detailed deseription thereof is unnecessary.
The chavacter keys are mounted on suitable
key levers which are in the form of a crank
so that when a key is depressed, a portion
of the lever will be caused to move substan-
tially in a horizontal plane. In order to
permit movement of the key levers in this
manner they are supported by means ot
extensions 8, ¢ and 10, These extensions
are secured to the housing by means of suit-
able screws, but any other means of sectr-
ing the same may, of course, be emploved.

The key levers are all of similar construc-
tion and they differ ouly in their length
which is necessitated in order to properly
arrange the chavacter keys. 'There is asso-

5 ciated with each of the lkey levers, a flexi-

ble spring member 26 which is for the pur-
pose of restoring the keys to normal wpon
their release. These springs, as clearly

shown in Fig. 5, are attached to an uprigh®

member 27 by means of screws 28.
The key leve jated with the vari-
The key levers associated with the vari
ous keys pass through and cooperate with

apertures cut in the several selecting bars.

which bear the numerals 11 to 20 inclusive,
there slso being provided what might be
termed as two common selecting bars such
as 21 and 922, the former being shifted upon
the depression of certain ores of the charac-
ter keys while the latter is shifted upon the
depression of each of the keys. The func-
tion of these two last-mentioned selecting
bars will be more clearly brought out in the
description which is to follow. By a sys-
tem of permutation, the apertures in the
gelocting bars are arranged such that 32
possible combinations may be setup through
the operation of either set of selecting hars.
Thas apon the depression of the character
keys, the selecting bars will be set in dif-
ferent combinations to correspond with the
Randot or five-unit code. If more combina-
tions are desired, it, of course, is necessary
to increase the number of selecting bars,

“for ‘with five positive and negative select-

ing bars, the number of combinations 15
Limited to 32. Without additional selecting
hars. the arrangement of the apertures
would result in the movement of the select-

‘{ng bars to the same position of two key

lovers which condition, of course, is not de-
sived, : ,

The first five of the selecting bars enumer-
ated “wbove are herein fermed positive se-
Teeting bars, while the other five are termed

negative seleeting bars. AR of the select-

5 negative ‘selecting bar associated therc

1,658,206

ing bars with the exeeption of 21 and 22

are provided with hugs on their lower edgo:
which are adapted Lo be engaged by a piv-

oted member 23 which is clearly shown in
Wig. ¢. Iach pivoted member 25 extends
from a positive selecting bar to u negative
selecting bar and engages the lugs thereof.
"Thus, when a positive selecting bar is shift-
ed due to a depression of the character key,

with will be moved in the opposite. direcs

70

-1
T

tion or vice versa, due to the movement of

the member 25. This thereby maintains the
selecting bars in their actualed position un-
til the subsequent depression of another

“character key for the setting up of a differ-

ent combination: In order that these select-
ing bars may move with as small amount
of friction as possible, there is. provided a
set of rollers such as 31 and 32 which are
supported by means of brackets 29 and 30,
these brackets being suitably screwed to dic
base portion of the casing. .

To the.upper edge of caclt of the positive
selecting bars, there is attached a contact-
controlling member 33. These contact-con-
trolling members control the “actuation of
contact springs 34 and 35 suitably arranged
therewith. Thus, when one of the select-
ing bars is shifted, the contact-making
member 33 will likewise be shifted for ef-

80

85
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fécting the actuation of the contact springs

24 and 35. :

The selecting bar 22 which is common to
all the character keys and is shifted due to
the depression of any one thereof, has
monuted on its upper edge, a stepping pawl
36 which is adapted to impart a stepping
movement to a star wheel 37.- This star
wheel is associated with a contact spring
38 which is adapted to engage another con-

tact spring 39. The closure of these contact

springs through the stepping of the star

100

105

wheel 37 by means of the stepping pawl 86
=

completes an energizing circuit for,an elec-
tromagnet 40, This cirenit may be traced
from battery through the switeh 41, contact
49, contact springs 38 and 39 and the wind-
ing of magnet 40 to ground. There i§ also
mounted on the upper edge of the selecting
bar 92 a contact control member 69 for con-
trolling the actuation of contact springs 70
and 71. These contact springs control the

energization of an electromiagnet 64 when,
the switch 41 is thrown so as to engage con-
tact 46. The selecting bar 21 also has a sim-

ilar contact controlling member mounted
thereon, which, when shifted, closes con-
tacts 78 and 79, and causes the energization
of an electromagnet 77, the purpose of
which will he more clearly brought out in
the description which is to follow. :

Whenever it is desired to record the char-
acters of » message by means of perforations
in a tape, the switch 41 is thrown to engage

110

115
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contact 46. The engagement of the switeh
41 with contact 46 completes a circuit in-
cluding the winding of the electromagnet 61,
and the coritact springs 70 and 71, which will
be actuated each time the selecting bar 22 is
moved forward. The movement of h.
switch 41 so as to engage contact 46, opens
the energizing circuit of magnet 40 and pre-

vents its operation upon the closure of con-"

tacts 38 and 89, which will be closed upon
each movement of the selecting bar 22, as
previously described. ‘
“The tape perforating mechanism consists
of the following parts: an extension 54,
which rests on lugs formed in the housing 5,
and through which pass a number of char-
acter punch pins, 55, 56, 57, 59
a similar feed punch pin 58. This extension,
together with the upper cover plate of the
casing throngh which the punch pins pass
; The character
punch pins have an enfaged portion or
shoulder which rests upon the extensions 54,
the feed pin is also provided with an en-
larged portion of the same nature as that of
the character pins. The punch pins pass
through holes .or openings in a member 61,
which is supported by means of uprights

23—23. Mounted on the hase of the housing Wwhich is mounted on the hase

18 an electromagnet 64, having an armature
63 pivoted to extsnsions also secured to the
base of the housing. There is attached to
the armature 63 g coiled spring 24, which

- serves to restore the armature 83 to normal

upon the deenergization of the electromag-

. net 64, The afmature 63 ig L-shaped and

40

60

65
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~magnet 64, and the

has a portion thereof directly heneath the
punch. pins and serves ag & means for driv-
ing the punch pins throtigh the tape upon the
energization of the elestromagnet.

Each of the cheracter pins has associated
therewith o lever 50, the free end of which
is adapted to bs moved between the corre-
sponding punch pin and the horizontal por-
tion of the armature 63. Thas, wheneyerthe
electromagnet 64 is energized, the punch
pins corresponding to the levers 40, which
are moved underneath the punch ping, will
be moved into engagement with {he tape
54 for perforating the same. The fesd punch
pin will howsver be driven through the tape
upon each energization of the electromagnet
64, as it normally rests on the horizontal
portion of the armature 63, ‘

The uprights 2823 are also motinted on
fthe horizonial portion of the armatyre 63,
so that the member 61 will be moved in an
upward directitn upon. the energization of
the electromagnet 64, When the current is
disconnected from the winding of clectre-
armature thereof is re-

- stored to normal by means of the retractile

45

spring, the member 61 will he caused to en-
gage the enlarged portion of the punch pins

and thereby withdraw them from engage-

and 80, and’

ment with the tape 45 and allow them {0
again rest on the extension 5. This elivi
inates the use of springs and provides
more positive action for restoring the puneh
vins to nornial.

There is also attached to the armature
63, an upright member 63 which carries »
stepping pawl 67 under the contre of
retractile spring ¢6. This stepping pawi
67 is adapted to cagage the teeth of o tape
advancing wheel 68 for advancing the tape
45. The teeth of the wheel (8 engaye the
feed holes in the tape 45, which have been
cut by the common punchpin 58, The pawl
67 is thus actuated upon the attraction of
the armature 63 for moving the tape 45
to an unpunched area, for the perforating
of the tape in secordance with the nexi
suceeeding character,

The free end of the levers 50 are pre-
vented from getting out of place by means
of a rod 52 suitably supported by a member
53 which is secured o the estension 4.
The rod 52 has attached thereto a coiled
spring 51 for maintaining the rod in con-
tact with the levers 50. At the other e
of the levers 50, there is connected o link
48. 'This link is pivoted to an upright 49,
of the hous-
ing, and has an extension thereon which ig
adapted to be engaged by & hoole 47 se-
cured at one end of the postiive selecting
bars. Thus, when the selecting bars are
actuated by the depression of a character
key, the levers 50 will likewise be moved
through the movement of the link 48,

In order that an operator, when using the
keyboard mechanism osither as o divech
transmitter or for the burpose of perfi-
rating & tape, may know exactly how many
characters have been either transmitied di-
rectly fo line or stored in 1he recoiding
mediam, there 15 provided monns wherehy
the number of characters which have been
sclected may Le readily determined, This
comsists of o notched member Ty motnted
i the front portion of the keybeard mecls-
anisiy and whieh lLag attached thereto, o,
fiexible spring 73 for restoring the same
to mormal upon its releaso, There s
mounted to one end of the moember 72, g
fnob T4 which projects out through g slot
78 cut in the member 76, The member 76
has suitably marked thereon, a scale which
enables the operator to deternine how many
characters have been selected, since the knob
74 is adapted to be moved along this seale
upon the selection of each character. The
advancement of the member 79 ig controlled
by the electromagnet 77, the energizing cir-
cuit of which is completed through the con-
tacts 78 and 79. These contacts are adapted
to be closed upon the shifting of the se{
ing bar 21. To the arzaature of the electro-
magnet 77, there is

attached g stepping !
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pawl 80 which engages the teeth on the
lower edge of the member 72 and advances
the same upon each energization of the
magnet 77.  The member 72 Is adapted te
be held in its actuated position by means
of a holding pawl 81. It is thus seen that
inasmuch as the electromagnet 77 is ener-
gized upon the depression of each of the

“character keys, with the exception of those

which are for special functions, such as
carriage retarn, line feed, etc., the member
79 will be advanced for indicating the num-
ber of characters which have been selected.
When the operator, after having. seleeted
the numbeér of characters desired to be
printed on a particuldr line, actuates the
carriage return key, the meémber 72 will
thereupon be restored to normal under the
control of the spring 73. This is accom-
plished by providing a pin 82 on the lever
of the earriage return key; so that when this
key is depressed, the pin engages one end
of a lever 83 and causes the same to be
moved to a horizontal plane. Attached to
the other end of the lever 83 is a pivoted
member 84, which is so arranged that when

the lever 83 is moved, it engages a portion’
“of the holding pawl 81 for effecting the dis-
engagement thereof with the teeth of the

member 72.  The holding pawl 81, upon
being withdrawn from engagement with
the member 72, removes the stepping pawl
80 for preventing its. interference with the
yeturn of the member 72. The holding
pawl 81 is also held out of engagement with
the teeth of the member 72 by means’of a
latch S5. This is for the purpose of main-
taining both the holding pawl 81 and the
stepping pawl 80 out of engagement with
the member 72, until-the subsequent ener-
gization of the magnet 77.

Tt is thought that a more concise under-
«tanding of the invention may he had from a
description of the selection of a particular
combination when considered with particu-
lar reference to Figure 7. Let us assume
that it is desired to employ the leyboard
mechanism as a direet transmitter, and with
ihe sclection of the preceding character, the
selecting bar 13 had heen moved in a posi-
tive divection’ for effecting the closure of
contact springs §6 and 87, and is thus re-
tained in its actuated position. The nega-
tive selecting bar 18, which is connected with
the positive selecting bar 13, will be moved
in the opposite direction by the pivoted
member 25, common to hoth these selecting
bars. -Upon the depression of another char-
acter key such as, for instance, the key 6,
the positive selecting bar 11 will be moved in
a positive direction and at the samie time
cause the negative selecting bar 16 to be
chifted in the opposite or negative direction
by means of the pivoted me-mb}fr 25. - The

aperture.in the negative selecting bar 18 is

1,533,208

so arranged with respect to key lever 7, that

when tHe key 6 is depressed, it will be caused
to move forward due to the engagement of

operating lever 4 with the side of the aper-

ture in this selecting bar.  Accordingly, se-

Jecting bar 13 will be moved in the opposite

direction by means of the member 25 asso-
ciated with. both of these selecting bars.
The remainder of these selecting ‘bars will
remain unaffected, due to the actuation of
this Barticular:character key, as the key le-
yer i does not engage the apertures cut

therein. It is thus seen that the shifting of |

the selecting bar 11 in a positive direction
effects the closure of the contact springs 88
and 89, the contact springs controlied by the
contact-making member of the other select-
ing bars being open for this particular se-
lection. It is, however, to be noted that con-
{act springs 86 and 87, which had previously
bees -closed due to the actustion of selecting
bar 13, are at this time open, due to the de-
pression of the’ character key 6 and the
movement of the negative selec:
which causes the positive selecting bar 13 to
be moved in a negative direction.
lecting bar 22 will also be shifted upon the

depression of the character key 6, for caus-

ing the stepping pdwl 36 to ‘advance the
star wheel 87 for closing contacts 88 and 39.
A cireuit is thus completed for the release

“magnet 40 in the same manner as previously

80,

ting bar 18, .-

90

The se- . -

described. The .energization of the release .

magnet 40 thereby attracts its armature and
releases the -arm 43 of the distributor 44,
which connects with the line 90 the various
contact springs_controlled by the selecting
bars in the order in which they are con-
nected with the segments of the distributor.
The selecting bar 21 will also be shifted,

105

upon the depression of this character key,

for effecting the energization of magnet ",
upon the closure of contact springs 78 and
79. This, as-before noted, advances the
member 72 one step. Following the move-
ment of selecting bar 21 to the left and the
restoration of the actuated character key o
normal this bar will be restored by spring
91a,  Likewise, when the selecting bar 22 18
moved from its normal position and the
actuated character key is restored to nofmal

]

o

135

this bar will be returned by the action of -

retractile spring 224
When -any one of the
pressed for the selection of particular-ones

key levers is de-

120

of the selecting bars in accordance with the -

desived character to be transmitted, the full
depression of a second key 1s prevented due

o a mechanical connection established by |

the operating levers of the character keys
engaging the sides of the apertures in the
selecting bars and the connecting link 25 be-
tween the two sets of sclecting bars. As
shown in Fig. 7, when the character key 1 1s
depressed, the corresponding operating le-
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ver 3 is moved to the left thereby moving

the selecting bars of the respective groups &

* that the sides of the apertures cut thevein

10

are aligned along the broken line A-—A.
Upon the restoration of the key 1 to normal,
the selecting bars, with the exception of bars
21 and 22, remain in the position set. The
latter mentioned bars are restored to their
normal position by means of retractile
springs 214 and 222, Now, should an at-
tempt be made to depress key 6 during the
period that key 1 is depressed, no mutilation

+ of signals will result owing to the mechani-

20

25

}

cal locking arrangement established between
the respéetive bars through the operating
levers of the depressed character key and the
connecting link 25. When an - attempt is
made to depress key 6, with ey 1 already.
depressed, no movement of the selecting bars
will result even though the operating lever
4 of key 6 engages the sides of the apertures
in selecting bars 11 and 18. These selecting
bars with their corresponding selecting bars
16 and 13 are prevented from operating on
account of. the depression of key 1 which
already has its operating lever 3 in engage-
ment with the sides of ths apertures in the

- respective selecting bars arranged along the

30
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40
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broken line A—A of Fig. 7. When this con-
dition exists, selecting bar 11 is prevented
from moving for, as shown in Fig. 6 a pro-
jection on the under surface of this bar en-
gages the pivoted connecting link 25 which
extends to selecting bar 16 of the second set

-and which transmits the movement of the

selecting bar 11 to selecting bar 18, and vice
versa. Accordingly, with the selecting bars
in the position shown in Fig. 7, selecting
bar 11, upon the depression of key 6, is
moved to the left while selecting bar 16 ig
moved to the right through the connecti..y
link 25. However, when the key 1 is de-
pressed, the apertures of the selecting bars
are aligned along the broken line A—A of
Fig. 7, selecting bar 16 cannot be moved due
to the engagement of the side of its aperture
by the operating lever 3 of key 1. Likewise,
selecting bar 18 is prevented from being
shifted upon an attempted depression of key
6. By the system of permutation in acrord.
ance with the Baudot or five-unit cade, the
apertures in the selecting hars are all cut
s0 that no two keys have the same cuttings.
Consequently there will be at least one set
of selecting hars ‘which will have the edge of
its aperture projecting beyond the line B—3 .
at any other key during the period any key
is depressed thereby preventing the depres-
slon of any of the other character keys.
Fowever, the instant the character key 1 is
réstored to normal, any of the selecting bars
such as those brought about due to the de-
pression of the character key ¢ may be
shifted to their selecting position. V/hen
the character key 6 is depressed, the aper-

tures cut in the selecting bars will he aligned
along the broken line B—D in a manner
similar to the alignment of the apertures in
the selecting bars along the hroken lne
A=A of IMig. 1. , ’

The operation of the mechanism when
employed for the purpose of perforating o
paper tape is substantially the same, with
the exception of disconnecting the relesse
magnet 40 and connecting the winding of
the magnet 61 with battery through to the
contacts of the switch 44 upon the closure
of contact springs 70 and 71, and a further
description "thereof is considered unneces.
Sary. - :

What is claimed is:

1. In a transmitter, the combination of
keyboard mechanism, character keys, oper-
ating levers therefor, a plurality of select-
ing bars arranged transversely of said op-
erating levers, and means comprising nmiech-
anism connected with certain ones of suid
bars effective for preventing the simmlta-
neous depression of two of said character
keys.

2. In a device for retting up character
representations in code form, a key-con-
trolied mechanism, comprising operating
levers, a plurality of sets of selecting ele-
ments, and a member connecting an element
i one set with sn element in the other set
and zetuated upon the movement of either
of the elentents due to the operation of an
operating lever for shifting the other ole-
ment in the opposite direction.

3. In a transmitter, the combination of
keyboard mechanism, » phirality of select-
ing elements having irre darly  shaped
apertures, operating levers passing through
the apertures in said selecting elements and
by the jateral movement of the operating
levers engaging the walls of such apertures
for moving the selecting elements in sub-
stantially the same plane. .

4. A keyboard mechanizm comprising a
plurality ‘of character koys, » plurality of
selecting elements having apertures thorein
and an operating lever individual to earh
of said keys extending throngh such aper-
tures, and by their lateral movement caue
the movement of eaid seleciing elements in
Various eombinations, said elements heing
arranged to remain in the ot position nntil
subsequently moved due {o the actuation of
another operating lover. '

5. A kevboard mechanism eomprising a
plurality of character keys, a plovality of
selecting elements having irregularly shaped
apertures therein, and an operating lever
individual to each of said keys extending
through such apertures, and by their Tnteral
movement causing the movement of said se-
lecting elements in varicus combinations,
said elements heing arranged to remain in
the set position until subsequently moved
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6. In a device for seiting up character
representations in code form, a key con-

- trolled mechanism comprising a plurality of

selecting elements having apertures therein
and operating levers passing therethrough
and by their lateral movement engaging the
walls of such apertures for effecting ihe
movement of said elements in various com-
binations.

7. In a transmitter the combination of a

plurality of character keys, a plurality of
banks of-laterally <hiftable levers operated
by said keys, said levers of eacly bank being
in the same plane. o plurality of selecting
bars arranged transversely of said levers,
and abutme :s on said bars for seléctive en-
gagement with said levers. _

8. A keyboard mechanism comprising 2
plurality of characicer keys operating levers
therefor. a plurality of sets of selecting ele-
ments, all of said selecting elements being
moved divectly by said operating levers, and
means for rendering an element. of one

aroip responsive fo the movement of an

element, in the other proup.
9. A kevboard mechanism- comprising s

plarality of character keys, operating levers

therefor, a plurality of sets of sclecting ele-
ments; all of said selecting elements being

moved directly by said operating levers, and

a member associated with an element of
each set and respensive to the movemert of

35" an element in either one of said groups for

effecting the movement of the correspond-
ine element in the other group.

10. A kevbonrd mechanism coniprising a
plnrality of character keys, operating le-
vers therefor, a sct of positive and a set of
negative selecting bars in operative rela-
tion with said operating levers and opervat-
ad directly thereby in variable combinations
upon the depression of the corresponding
character key.

11.. A keyboard mechanism comprising a
plurality of character keys, operating levers
therefor, a set of positive and a set of nega
tive selecting bars arranged to be shifted
directly by said operating levers and a memn-
ber individual to a sclecting bar of each
set and acluated due to the movement of

either one thereol for causing the moveaent
of the other of said selecting bars.

12. A keyboard mechanism comprising &
plurality of character keys, operating levers
therefor, a set of positive and a set of nega-
tive selecting bars in operative relation with
said operating levers and operated direetly
thereby, and a member individual to a se-
lecting bar of each, set and actuated due

to the movenent of either one thereof for

causing the movement of the other of said
pair of selecting bars in an opposite direction.

13, A transmitter comprising keys, a plu-
ality of sets of selecting elements, contacts
associated with one of said sets thereof,
means for shifting an element of one set
upon the movement of the corresponding
element in the other and means moved
laterally upon the depression of a key for
effecting the movement of thie selecting ele-
ments in variable combinations for sctuating
said contacts. ' .

14. A transmitter comprising keys, a plu-
rality of sets of selecting elements, contacts
assoeiated with one of said scts thereof, &
member cooperating with a selecting ele-
menit in each of said sets and actuated due
to the movement of either one or the other
thereof for cffecting the movement of the
corresponding one in- the other set in an
opposite direction, and means responsive
due to the depression of a key for moving
said selecting elements in variable combi-
nations for actuating said contacts.

15. In a transmitter, the combination of
a keyboard mechanism, keys, operating le-
vers therefor, a plurality of selecting ele-
ments arranged trausversely of said operat-
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ing levers, selecting elements having aper-

tures through which said operating Jevers
pass,. said elements being arranged to be
moved in substantially the same plane as
said operating levers, contacts controlled by
said seleciing elements, a line, a distributor
having certain of said contacts connected
to the segrent thereof, and means operated
due to the depression of a key for causing
said distridutor to connect said contacts with
said line .

In witness whereof, T hereunto subscribe
my name this 14th dav of July A. D., 1920

HARRY PFANNENSTIEHL,
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