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. 1 .

This invention relates to telephone call trans-
mitters and more particularly to call transmitters
of the key-operated type.

The object of the invention is to provide a call
transmitter of the type above referred to which
will be simple in construction, convenient to use,
and positive in operation,

A feature of the invention is the provismn of a
set of ‘key members for operating a pivoted bar
and causing the operation of means operatively
associated with the keys for controlling the op-
eration of motor means geared to a pulsing mech-
anism.

Another feature is the provision of means in
the form of a step bar and gear sector unit mov-
able concentric to the pivoted bar by the opera-
tion of the motor for actuating the pulsing mech-
anism, means in the form of an operable stop
being provided for normally holding the step bar
gear -sector unit and the. pulsing mechanism
geared thereto from operation during the move-
ment of the pivoted bar under control of the op-
erated key member.

Another feature is the prov1smn of means car-
ried by the pivoted bar for operating the stop
raeans and a pawl bar movable therewith for per-
mitting the operation of the step bar gear sector
unit and locking the non-operated keys:collec-
tively in that position upon the operation of one
of the key members.

- Another feature is the provision of means car-
ried by the key members effective to cause the
operation of spring-pressed pawls for locking
their individually associated keys in the operated
position during the operation of the step bar gear
sector unit and that of the pulsing mechanism
geared to the motor. '

Another feature is-the provision of camming
means carried by the pivoted bar for:imparting
" a longitudinal movement to a shaft for moving
a contact spring actuating member in position
effective relative to a cam in the pulsing mecha-
nism for actuating such a contact spring upon the
operation- of the step bar gear sector unit as ef-
fected by the motor. ;

Another feature is the provision of means car-
ried by the spring-pressed pawls. for engaging
their respective steps in the step bar gear sector
unit for controlling the angular movement of
such unit and thereby the operation of the puls-
ing cam in rehtwn to the digit value of the de-
pressed key.

Another feature is the provision of spring
means tensioned against one end of the shaft
supporting the contact-spring actuating element
for returning such element in position non-ef-
fective relative to the pulsing cam during the re-
turn movement of the latter and the step bar
gear sector unit to normal position for avmding
noise.
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Another feature is the provision of means car-
ried by-the spring-pressed pawls engaged by their
respective steps in the step bar gear sector unit
for releasing the operated key following the op-
eration of the pulsing mechanism.

Another feature is the provision of a motion
amplifier mechanism for actuating a wedging de-
vice serving to prevent the reoperation of any
one of the keys prior to the return movement
of that key to full normal unoperated position.

Another feature is the.provision of means op-
erable for engaging the pivoted bar and:thereby
iocking all the keys in normal non-operated po-
sition following the placing of the telephone
handset in a cradle formed with the casing hous-~
ing the transmitter mechanism, thus preventing
manipulation of the keys when the telephone is
not in use.

" Other novel features and advantages of th1s in-
vention will appear from the following descrip-
tion and by the claims appended thereto, refer-
ence being had to.the accompanying drawing in
which:

Fig. 1 is a perspect,lve v1ew of the call trans-
mltter of this invention embodied in a so-called
telephone desk set, the keys being shown in.nor-
mal position ‘and the telephone handset in posi-
tion in a cradle formed with.the casing housmg

‘the transmitter mechanism;

~Fig. 2 is a perspective view of the call trans-
mitter of this invention embodied in 2 50~ called
telephone coin collector.box;

Pig. 3 is a. right side elevation. view showing
the casing partly in vertical longitudinal section
showing the motion amplifier mechanism and
the keys in normal position;

Fig. ‘4 is a.view similar to that of Fxg 3.but
showing the motion amplifier mechanism and one
of the keys in’the operated position; :

Pig. 5 is a left side elevation view partly in ver-
tical longitudinal section showing the pulsing
mechanism and the keys in normal position;

" Fig. 6'is an elevation view shown partly in ver-
tical section taken on line §—6 of Fig. 8, the keyS'
being shown in normal position; = .

Fig. 7 is a.plan view partly in horizontal section
taken on-line T—17 of Fig. 9; :

Fig. 8 is a rear elevatlon view shown in sec-
tions taken on line 8—8 of Fig. 3;

Fig. 9 is a vertical longitudinal sectlonal view

and the keys in normal position;

Fig. 10 is a view similar to that of F‘xg 9 but
showing one of the keys and the step bar in op-
erated position;

Figs. 11 and 12 are views of a modlﬁcation of
the step bar and gear sector unit and the key
locking mechanism m dlﬁerent operated posi-
‘tions:

Fig, 13 is.a detail V1ew showmg the collective
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key locking mechanismsin the operated pos1t10n,
Fig, 14 is & partial plan view showmg ‘a modl-
fled drive for the pulsing mechanism;

Fig. 15 is a partial elevation view shown in ver-
tical section taken on line 15—145 of Flg 14, the ' 5

keys being in normal position;: . :
Fig. 16 is a partial rear view of Fig. 14

Fig. 17 is a partial view showmor ong of the keys '

. “and its locking pawl in normal non-cperated posi-
tion hoiding the motor contact assomated with
that key in the open position; and

Pig, 18 is a diagrammatic view.of ‘the. motor |-

energizing circuit,

10

Referring to-the drawings, a base 13 is pro--

. "vided for securing as by -a number. of similar

- screws {6 the upright supports {4 and i5. THese

E supports. as best seen in Figs. 6, 8,9 and-10 are

held “in. spaced rela,tlon to -each other at their
. -lower and upper ends by parallelly disposed plates
.17 and 18 having registering rectangularly-shaped
openings as shown in Fig. 7'serving as guides for a
--set of ‘longitudinally movable key members. Ki,
K2, K3, K4, Kb, K6, K7, K8, K8 and X1i6.. These
} keys are yleldab’y held in non-coperated position

by retracting springs-i8, constructed in the form s3

‘ of a comb secured between the base 3 and a

. metallic strip 20 under the tightening effect of a
‘ number of screws 21, while a strip:22 of non-me-
¢ tallic material secL.red to the underside of plate

18 serves for damping the movement of the keys :

. when the latter are returned to normal p'osmon :

i under the tension of their respective springs {8
i following their release from operated position .in
* a manner which will be heremafter descnbed in
- detail.”

35

A U-shaped bar 23 best seen in Figs. 7 and 8 °

has its parallel arms 23A and 23B plvoted‘on a
. shaft 24 journaled in supports 25 and 28 secured

to the base {3 as by a plurality of similar screws =

©21.

“The bar 23 extends transverse-of the key |

membérs Ki, K2, K3, etc., in openings formed in :
" these keys for operation by the individual move- .
. ment of the latter from normal to operated posi- !
. tion as shown by key K5 in Fig. 10, the operation™

. of bar 23 being éffective to'tension a motor spring 45

© 28 and to perform other functlons Wwhich Wlll be -

Lereinafter described in detail.-
| The upright support {5, as best seen in Fzgs
and4; is-provided with a.projéction 29.for pivot~

. ally mounting as on a-shoulder serew 29Y g lever .

. member 30. This lever s provided at its middie
. length portion with an-oblong-shaped opening 31

engaged by a roller 32 mounted on a pin 33-sup--

ported at one end by the arm 23B of U:=shaped

bar 28 and a projection 230Y formed w1th that .

Loarm.

The free end of arm 30 is plOVlded wuh an ob- 7

long-shaped opening 34 for receiving a rcller L
 carried by a lever member 38. The lever 36, as .

best seenin Fig, 7, terminates in g U-shaped
bend providing bearings for pivoting this'arm on
the shaft 24, the arm 37 thus formed having an
upward extending lug portion 38 provided for
hooking one end of the mctor spring 28 while the

- obposite end of this spring is hooked to a lug 38

. formed with a gear sector 40 pivoted on shaft 28
and forming an arm of a step bar &{ of arcuate
i eross-section best seen in Figs. 7, 8, 9 and 10.

60

The plate 4§ in turn is formed integrally with

an arm 42Y bent at right angles thereto and piv-
| oted-at its end on shaft 24. -This plate is secured
t0 the gear sector 49 through lugs Ll and L2 en-
gaging similarly-shaped openings in the gear sec-
¢ tor 48 for riveting or welding and steps as St;.82,
153, sS4, S5, 86, ST, S8, S92 and S10 are provided

70

4 :
at the edge of the plate to perform functions
Whmh will: b2 hereinafter described in detail.

The U-shaped bar 23 and-the step bar 41 thus

~constructed are normally collectively held in the

non-operated position as shown in Figs. 3, 5, 6, 8

-and 9 by the tension of a rectractile spring 43
_hocked at one end to the downwardly extending

projection 4235 of lever 32 and its opposite end
to a lug 44H formed with an element of a wedging
device in the form of a bar 88 secured to the up-
right support {5 as by a number of screws 457,

"~ the arm 37 formed with lever 38 being provided

with & lug 46A best seen in Figs. 3, 4, and 7, en-
gaging the underside of arm 42Y formed with the
step bar 41 as above described for returning and
‘holding: this bar ih normal Uncperated position.
A bar 47, disposed transverse of the key mem-
bers Ki, K2, K3, ctc., best séen in Figs. 8, 9 and
10, is pivoted on studs 47Y one of them extending
from the upright |5 and the other extending from
a bracket or upright support 48 secured on the
spacer plate 17. The bar 47 is normally Held in -
position wherein a-lug 84, Pest seen in Figs. 8
and 9, carried by a lever member 48 secured to .

‘this bar as by welding, engages the undersurface
-or-edge.of plate 41 at the point adjacent its arm

A43Y for preventing the operation of this bar ‘dur-
ing the movement of the U-shaped bar 23 for ten-
sioning the motor spring 28. The bar 47 i§ moved
in  position for engaging a ridge rd formeéd at
right angles therewith with-the teeth 5@ shown in
Figs. 9 and 10 formed with the keys for locking
the non-coperated keys in that position simul-
taneously with. the disengaging of lug 54 from
the step bar gear sector unit thus formed for per-
mitting the operation of such g unit and thereby
the operation of a pulsing mechanism which Wlll,

- be hereinafter described in detail.

The movement of bar 47 for locking the non-
operated key in timed relation with the release of
the step bar #{ upon the operation of any -one
of the keys is effected by the engagement of a
cam-portion 82 formed with the arm 23B of U-
shaved bar 23 with a roller R mounted at the free
end of arm 4§, while a two-way spring 53 securad
to the cam portmn 52 normally holds the lever
48 following the movement of bar 23 in g posi-
tion wherein the lug 5-’1 carried thereby: is clear
of the step bar &1.

A plurality of pawl-like members 58, one for
each key-member K, K2, K2, ete., are pivoted
on g common: shaft 57 extending ‘in slots SL2
formed in the keys as shown in Figs. 9 ‘and 10.
These pawls are actuated by similar spring 58
following the movement of their respective keys

- from normal to operated position for individually-

locking these keys to the position indicated by
key Kb for example in Fig. 10 wherein the pawl
5§ associated with that. key under control of
the cam surface CA engages the tooth or shoulder
portion BT for locking its associated key in the
operating position. In the movement of pawl
56 as for locking its associated key is effective
to position its cam surface C5 and its stop TS

-in -engageable relation with the corresponding

step S5 in-the step bar 4{, preparatory to the
operation of this bar, the function of projection _

" 85, as in this example, being to engage the cam-

ming portion- C& of the opérated pawl 55 for
disengaging the operated key following the oper-
ation of the step bar gear sector unit and ‘that
of the pulsing mechanism at an angular distance
corresponding to the ‘digit valué ‘of the depressed
key,  while the function of stop T‘5 of this pawl-

like member is to stop the movement of the step
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bar geéar séctor unit simultaneously with the
release of the key.

The gear sector 40, as shown in Figs. 6, 7 and
.8, engages a pinion 80 keyed on a shaft. 6
supported at one end. by upright support 48 and
its opposite end by a bracket 62 secured to the
upright 14 by screws 63. On shaff 61 is keyed
a pulsing cam 6% having a hub porfion 65 of
a diameter corresponding to the diameter of a
hub 66 formed with a worm gear 671 mounted
for free rotation on shaft €1, this worm  gear
being operatively connected to impulse cam 64
by a clutch spring 68 coiled on the hub of worm
gear 61 and the hub 65 of impulse cam 64 to
operate as a one-way clutch between the worm
gear and the impulse cam for driving a centri-
fugal governor mechanism CG through the en-~
gagement of the worm gear 61 with a worm 69
on the governor shaft.

The upright support i4 is provided with an
opening OP, best seen in Fig. 5, permitting the
assembly of pulsing cam 64, worm gear 61,
pinion 60 and clutch spring 68 and shaft 61
as a unit prior to the mounting of this shaft
in position in its bearings in support 48 and
bracket 62.

The upright support 4 is formed with two
bracket elements 10 and Ti, best seen in Figs.
5, 7 and 8, having bearing portions for a shaft
12 mounted for angular and longitudinal move-
ment, and on this shaft is keyed an angle lever
13 having one of its arms positioned in: engage-
able relation with the pulsing cam 64 through
the engagement of a ribbon spring &1 having its
free end fitted for sliding movement in a slot
formed in the projection of a plate 51X serving
to secure the cooperating springs of a contact
16 in 2 pile-up assembly on the upright support
{4 and the other arm T3 of this angle lever being
provided with a stud 74 of insulating material
disposed in engageable relation with the oper-
able spring 15 of the pulsing contact 7186.

A spring 171 bent upon itself, as best seen in
Fig: 8, has one of its ends secured to the bracket
11 and its opposite end tensioned against one
end of shaft 12 for resiliently and normally
holding this shaft and the angle lever 13 keyed
thereon in position out of engagement, from the
impulse cam 64, while a cam T8 carried by the

arm 23A of the U-shaped bar 23 is provided for ;

engaging the opposite end of shaft 12 for im-
parting a longitudinal movement. to' this shaft,
when the bar 23 reaches a small angular distance
from its full operated position as effected by any
one of the key members Ki,
placing the angle lever 73 in operative relation
with the impulse cam €4 for operating the puls-
ing contact 16 during the movement of this cam
in the direction indicated by the arrow shown
in Fig. 5, as effected by the operation of the gear
sector 48 under the tension of motor spring 28
and thereby actuating the operable spring 15 of
pulsing contact 76, the extent of the angular
movement of gear sector 40 as above described
being controlled by the step bar 41 engaging any
one of pawl-like members 58 which may be
operated by the movement of its respectwely
associated key.

A U-shaped lever Li of the wedging mech-
anism is mounted, as best seen in Figs. 3 and 4,
for longitudinal and pivotal movement on a stud

ST laterally extending from the upright sup-:

port i5. This lever is provided with a roller 79
normally held against the stop  bar 45 by a
pivoted camming element. 80 under.the tension

K2, K3, ete., for ;
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of a spring Pi having normally its line of ten-
sion above the center of stud P2 on which this
camming element is supported. The angular
movement of camming element 80 in its upward
direction is limited by a stop in the form of a
lug L2 formed with the bar 45 while the down-
ward movement of this camming arm is.limited
by alug I3 also formed with the bar 45, :

The pivotal movement of camming element 88
from the position shown in Fig. 3 to the posi-
tion shown in Fig, 4 is effected by the engage-
ment of & pin 80Y carried by the wedge portion
17 of lever 36 with the arm Al of this camming
element upon the operation of any one of the
keys and consequently the operation of bar 23,
the levers 30 and 36. The movement of cam-
ming element 88 as above described causes the
line of tension of spring P! to pass the dead
center of pivot P2 and thereby cause this spring
to yieldably hoid the cam element 80 in the
position shown in Fig., 4 so as to permit the
pivotal movement of lever Ll for positioning the
roller 19 carried thereby between the bar 45 and
the wedge portion 17 of lever 36 af the time
the operated key and therefore lever 36 reach
their full operated position.

Upon the release of the key K5 in the ex-
ample above mentioned, and the consequent re-
turn movement of arm 36 to normal position,
i. e., from the position shown in Fig. 4 to the
position. shown in Fig. the arm 36 is free to
return to its normal non-operated position with-
out interference from the roller 18 now engaged
with the wedge portion 11 of this lever and with
the bar 45. Under this condition, however, an
attempt by an operator te return the key to
operated position, prior to its full return to
normal non-operated position, causes the down-
ward movement of arm 3§, which, in turn, causes
the wedge portion 17 to force the roller 19 against
the bar 45 so as to prevent any downward move-
ment of the key.

Tn the modification shown in Figs. 11 and 12,
each key is associated with a pawl-like member .

590 pivoted on a common shaft 91 and movable in

position for locking their respective keys by simi-

‘lar springs X2. Each pawl 80 is provided with an

arm 86 extending in engageable relation . with
their respective steps in the.step bar 4f, while
lever members a3 92 are pivoted on a shaft; 83
for movement in engageable relation with the
steps SI, S2, 83, etc., of their respectively asso-
ciated pawls 90 through the engagement of pins
94 in slots formed in the pawls 99, the lever mem-
bers 92 having lug portions 85 bent at right an-
gles thereto to form stops for the arms 86, formed
with pawls 90 for holding the latter in operative
relation with their respective steps formed with
bar 4! when their respective keys are moved to the
locked positions, while lugs, such as 87, formed
with the lever members 92, serve for stopping the
movement of the step bar 41 so as to limit the
movement of the gear sector 40 movable therewith
to angular distances which correspond to the digit
of the key depressed, the movement of pawl 40
from the position shown in Fig. 12 to the position
shown in Fig. 11 as effected by the engagement of
step bar 41 with arm 86 of.pawl 90 being effective
to release the operated key which is then returned
to-normal position by the tension of its own re-
tracting spring 19.

As shown in Fig. 13, a mechanlsm is provided
whereby the manual operation of key members
KI, K2, K3, etc., is prevented when the telephone

75 s not.in use through the engagement of the U~
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shaped bar 23 by a pawl (89 pivoted on a lever
member 104, This lever is actuated by one .of
the plunger members 102 engaging with a cam
surface 103 at the free end of this:lever upon the

placing ‘of the ‘telephone handset in position in -

g cradle formed with the casing' CX housing the
transmitter mechanism. The pawl 1980 is resil-
iently held in engageable relation with the U-bar
23 by a retractile spring {04 normally urging this

pawl against a stop 105 carried by lever {0, the 1}

spring 184 permitting the movement of*the pawl
-as effected upon the return movement of the U-
bar to normal position whenever the telephone re-
ceiver is placed in its cradle, prior to the return
of the U-bar 23, to normal non-operated position.

The key-controlled call transmitter of this in-
vention as shown in Fig. 2 may be conveniently
housed in the casing 167 of a telephone coin col-
lector without changes in its operating -mech-
anism.

In a typical example of operation of the call
transmitter of this invention, the downward
movement of any ohe of the key members, as key
K5 in the example above-mentioned, from the po-

sition shown in Fig. 9 to the position shown in 2

Figs. 4 and 10, is effective to impart a pivotal
movement to the U-shaped bar 28 and thereby
a, pivotal movement to levers 30 and 36 for ten-
sioning the motor spring 28, while the roller 79

of the wedging mechanism is held in the position

shown in Fig. 3 by the camming arm 89 under
the tension of spring PI, the line of tension of
which is now above the .dead center of pivot P2
supporting the camming arm.

The gear sector 48 and the stop bar 41 movable
therewith are held in the non-cperated position;
as shown in Figs. 8 and 9, by the stop lug 54 of
arm 46 so as to prevent the operation of this step

bar gear sector unit and that of the pulsing

mechanism during the tensioning of the motor
spring as effected by the manual operation of key
member Kb above-mentioned. Movement of U-
shaped bar 23 but a small angular distance from
its full operated position causes the cam 52, car-

ried by arm 23B of U-shaped bar 23, to engage .5

the roller R at the free end of lever 4§, simul-
taneously with the engagement of the pin 83Y
carried by the wedge portion 17 of lever. 36 with
the arm Al of camming arm 88 for pivoting the

latter from the position shown in Fig. 3:to the po- -

sition shown in Fig. 4, thus releasing the roller 78
which falls as by gravity between the wedge 71
and the bar 45.

The movement of arm 48 so as to release the

step bar gear sector unit causes the bar 47 secured ;5

thereto to move in the position shown in Fig. 10
in the path of teeth 58 of keys Ki, K2, K3, K4, K86,
K1, K8, K2 and K8, thus locking these keys in the
non-operated *position, -the two-way retractile
spring 53 now holding the bar 47 in the operated
position with the lug 54 of arm 46 out of {ric-
tional contact with the arcuate edge of arm 42%
formed with the step bar 41, while the locking
of the operated key X5 is effected as above-de-
scribed by the operation of spring-pressed pawl-
like member 88 having its lug portion 55 engaging
the shoulder portion 57 of key K5 in timed rela-
tion with the release of step bar gear seetor unit
and the operation of camming arm 80 for move-
‘ment from the posmon shown in Fig. .3 to the po-
sition shown in Fig. 4.

"The movement of spring-pressed pawl member
56 for locking its operated key K5 also pesitions
its camming surface .C5 in the path of the pro-
jection formed with the step.S5 of the step bar to
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be actuated by the movement of the latter for
releasing the operated key K5 following the op-
eration of the pulsing mechanism as effected by
the gear sector 40. The operation of U-shaped-
bar 23 by key K5 through its cam 78, best seen
in Figs. 5, 6, T:and 8, is effective to impart a longi-
tudinal movement to the shaft 72 against the ten-
sion -of its retractile spring 77 and thereby posi-
tioning the angle lever 73 in operative relation
with the pulsing .cam €4 which occurs simulfane-
ously with the release of the step bar 41 by the
operation of arm £8. 'The operation of the step
bar and the gear sector 40 is effective to actuate
the pinion 68, the shaft 6! and thereby the im-
pulse cam 64 in the direction indicated by the ar-
row in Pig. 5. The pulsing cam now clutched to
the worm gear 6§71 rotates under control of thegov-
ernor mechanism CG for operating the angle le-
ver 13 and thereby the spring 75 for opening the
contact 16 a number of times corresponding to
the angular movement of gear sector 40 from nor-

mal to the point wherein the projection formed

with step S5 moves its associated pawl member
58 :against the tension of its retractile spring 58
for disengaging the lug %5 of this pawl from the
shoulder portion of key K5 which is then returned
to normal position by the tension of its retractile

spring " 18.

Upon the return movement of key K5 to nor-
mal and consequently the return meovement of
the U-shagped bar 23, the cam 18 carried hy arm
23A of this bar is effective to free the shaft 72
which'is refurned to normal position by the ten-
sion of its retractile spring 77 so as to prevent

5 the operation of the latter during the rotation of

impulse cam €4 in the direction opposite to that
indicated by the arrow in Fig. 5, and thereby pre-
venting noises from this source. : .
The return movement of the U-shaped bar 23
through the engagement of lug 45A with the grm
42Y of the step bar 41, and the connection of arm
3§ with the arm 89 to which the retractile spring
43 is attached, the wedge portion 77 of lever &8
is free to move in the direction indicated by the

arrow in Fig. 4 without interference from roller

78. However, an attempt by the operator to de-
press the key K5, prior to its return to full normal
position, causes the wedge 1T to move the roller

dovnward forcing the latter against the bar 45
resulting in locking the key.against .any down-

ward movement. Upon the return of key K5
but a smaller angular distance from nermal non-
operated position, the pin 88Y carried by the
wedge portion 77 engages the underside of cam-
ming .arm 88 for pivoting the latter from the posi-
tion shown .in Fig. 4 to the: position shown in
Fig, 3, where the line .of tension of spring PI
is moved .above the center of pivot P2 for yield-
ably holding this camming arm and roller 73 in
the non-operated position, thus again pernnttmg,
the operation of any .one of the keys.

The return movement of U-shaped bar. 23 and
the step bar gear sector unit to normsl position,
the free end .of retractile spring B3, is effective
to return the lever 46 to normal position, and

thereby poesitioning the lug 54 carried by that

lever in reengagement with the step bar 41 while
positioning the bar 47 out of -the path of teeth 50
of the keys and the transmitter is now ready for

-the operation of a succeeding key for the opera~-

tion -of the pulsing mechanism -ag described in

-connection with the eperation of key K5.-

The placing . of thg telephone handset HS in its
cradle; which is. formed with casing CX in Fig. 1,

the operation of plunger {02, as shown in Fig. 13,
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is effective to impart a small angular movement
to the lever 181 against the tension of its retrac-
tile spring 108 for placing the pawl 100 in engage-
ment with the underside of U bar 23 and thereby
preventing the manipulation of any one of the
keys when the telephone handset is not in use.
In cases when the handset is placed in ifs cradle
prior to the return of the depressed key in normal

non-operated position, the return movement of.

the U-shaped bar 23 by the tension of the retrac-
tile spring {84 causes the pivotal movement of

pawl 100 to a point wherein the pawl is free to.

move under the lower edge of bar 23 for locking
the keys in the manner above-described.
In the operation of the transmitter of this

invention by the use of the modified mechanism.

shown in Figs. 11 and 12, the operation of key
K5 in the example above-described, the spring
X2 respective to that key causes the engagement
of pawl 90 with the shoulder portion SP for hold-
ing that key in the operated position as shown
in Fig. 12. The angular movement of pawl 98
for locking its associated key is effective to posi-
tion its arm portion 86 in engageable relation
with the step S5 of step bar 4i. Such move-

ment, however, is limited by a stop in the form of’

lug 95 formed with the arm 92 pivoted on shaft
93, while the pivotal movement of pawl 90 is
effective to move the arm 92 for positioning the
lug 971 formed with that arm in the path of step
S8 of step bar 41 for stopping the movement of
the latter as effected by the tension of motor
spring 28 following the engagement of step bar
41 with arm 96 and the consequent pivotal move-
ment of pawl 99 so as to disengage its operated
key as shown in Fig. 11 to permit the return move-
ment of the latter to normal position under the
tension of its own retractile spring 19, which is
followed by the return movement of U-shaped
bar 23 to normal position as above-described,
while the continued pivotal movement of pawl
50 under control of the cam portion 100 formed
with that key is effective to:move this pawl to
an angular distance sufficient to position the free
end of arm 96 away from frictional contact with
the step bar &1 and the mechanism is now ready
for the operation of a-succeeding key.

In the modification shown in Figs. 14, 15, 16,
17 and 18 the worm gear 67 and the magnetic
clutch {0 secured thereto are mounted for free
rotation on shaft 61. This magnetic clutch is
provided with slip rings fif, 112 engaged by
brushes {13 and {14 securely mounted on a lug
115 formed with the support 48. - The magnetic
clutch 118 is disposed in attractable relation with
a pulsing cam €4 keyed on one end of :shaft 61,
to the other end of which is secured a pinion
6% meshing with the gear sector 48 of the step
bar gear sector unit. -

The worm gear 54 meshes with .a worm €9
keyed on or formed with a shaft 116 journaled
in bearing portions 11T and 118 formed with
support 48 while on the opposite end of shaft
{18 is keved a worm gear 119 meshing with a
worm {28 keyed on the armature shaft of a motor
M, in circuit. with the magnetic clutch 119
through the brushes 113 and {14 and normally
open contacts TH, T2, T3, T4, TS5, TS, T, T8,
T9 and T10 closed by the operation of pawl-like
members 53 best seen in Fig. 17 under control of
their respectively associated key members K1, K2,
K3, etc., as will be hereinafter described in detall

Contacts T1, T2, T3, ete., as best séen in Fig. 17

are formed in the manner of combs and mounted

in an inverted pile-up arrangement to the under
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side of a spacer bar 121 secured at both ends to
lugs 122 formed with the upright supports {4 and
15 by a number of similar screws 123, the spacer
bar serving as support for the motor M.

In a typical example of operation by the use
of the electric motor drive mechanism of this
invention the operation of key K& as in the ex-
ample ghove-mentioned is effective to impart an
angular movement . to the U-shaped bar 28 for
actuating the arm 46 to engage the ridge rd of
bar 47 with the tooth 58 of each non-operated key
while disengaging the lug 54 carried by lever 46
from the bar 41 and simultaneously causes the
movement of pawl-like member 56 under the ten-
sion of the operable spring (24 of contact T5 to
close its contact. and lock the key in the operated
position. In that condition the motor and the
maghetic clutch are energized through a circuit
comprising the conductor W, see Fig. 18, con-
necting to one side of the telephone line, the now
closed contact TS, the conductor W, connecting
with the motor M, the wires W2, the brush {14,
the slip ring (12, the coil of the magnetic clutch,
not shown, the slip ring 111, the brush 113 and
the conducting wire W3 connecting with the other
side of the telephone line. The rotation of the
motor and thereby that of the now energized
magnetic cluteh is effective to attract its arma- -
ture which is formed with the pulsing cam 64 for
rotating the latter and thereby the pinion 69 in
mesh with the gear sector 40 of the step bar gear
sector unit for actuating the latter to a point
wherein step S5 of the step bar engages the cam-
ming surface S5 of pawl-like member §5 for op-
erating the latter for releasing the operated key
and reopening the contacts TH to cause the de~
energization of the magnetic clutch, and stopping
the operation of the motor. The operated key
is returned to normal non-operated position by
the tension of its retractile spring 19 followed by
the return of the U-shaped bar 23 to normal non-

-operated position by the tension of retractile

spring 438 in the manner described in the example
of the operation in connection with the mecha-
nism shown in Figs. 2, 3,4, 5, 6, 7 and 8 and the
transmitter is again ready for the operation of
a succeeding key and while the motor M is de-
scribed as being operatively connected to the
telephone line, it is obvious, that, it may be con-
nected te any electric source instead

What is claimed is:

1.°A call transmitter comprising a set of key -
members, a step bar and gear sector unit, a puls-
ing mechanism geared to the sector of said unit,
a motor, means. actuated by the operation of one’
of said key members to start the operation ¢f said
metor for actuating said pulsing mechanism, and
means set by the individual operation of said key
members. for holding the depressed key. in the
operated position and for engaging one sitep in
the step bar of said unit for stopping the opera-
tion of said pulsing mechanism and releasmg the
operated key.

2. In a call transmitter, a set of key members,
3 pivoted bar disposed for operation by the move-

‘ment of any one of said key membpers; a gear

sector, a step bar arranged for movement with
said gear sector as a unit, 3 motor for actuating
said unit, a movable stop element normally hold-
ing said unit from operation during the operation
of said pivoted bar, means carried by said pivoted
bar for actuating said stop means to cause the
operation of said unit, and a pulsing mechanism
actuated by sald gear sector.

3. In a call transmitter, a set of longitudinally
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movable kéy members, a pivoted bar actuated by
the movement of each of said key members, ‘a
pivoted gear sector, a motor spring tensioned by

the movement of said bar for actuating said gear -

sector, a step bar secured to said gear sector for
movement, therewith as a unit, means engaging
said step bar for holding said unit against move-
ment during the tensionihg of said motor spring
by the operation of said bar, a cam carried by said
bar for actuating said operable means following
the- tensioning of said motor spring for releasing
said unit, a pulsing mechanism actuated by said
gear sector, means positioned by the movement of
the operated key cooperating with one of the steps
in said step bar for controlling the operation of
said pulsing mechanism, means for returning the
operated key to normal following the operation of
said pulsing mechanism, and means for returning
said bar and said unit to normal simultaneously
~ with the return of the operated key to normal.
4. In a call transmitter, a set of longitudinally
movable key membérs, 2 mounting having means
“for guiding said key members, a shaft supported
by said mounting, a bar pivoted on said shaft
disposed for operation by the movement of any
oné of said key members, a step bar gear sector
unit pivoted on said shaft for movement concen-
tric to said bar, a helical motor spring disposed
conicentric to sald shaft, a system of levers op-
eratively connected to said bar, said motor spring
having c¢ne of its ends connected to one of said
- leveérs and its opposite end connected to said unit,
means for holding said unit from operation upon
the tensioning of said motor spring by the move-
ment of said pivoted bar, means actuated by said
pivoted bar for actuating said heolding means to
cause the operation of said unit, a pulsing mech-
anism actuated by the gear sector of said unit,
and means set by the operated key member ac-
tuated by the step bar of said unit for controlling
the extent of operation of said pulsing mechanism
for transmitting a number of pulses correspond-
ing'to the operated key member,
5. In a call transmittér, a set of key members,
a shaft, a bar mounted for free movement on
said shaft and actuated by the operation of any
cne of said key members, a step bar and géar
sector unit mounted for free rotation on said
shaft, movable means hormally positioned in the

path of said unit, a pulsing mechanism operg- ;:

tively connected to the gear sector of: said unit,
a motor spring tensioned by the movement of
said bar relative to said unit for actuating said
mechanism, means carried by said bar for actuat-
ing said movable means to cause the cperation
of said pulsing mechanism by thé gear sector of
said unit, a pawl cooperating with means carried
by the depressed key for locking the latter to
operated position, said pawl having means en-
gaged by the step bar of said unit under the ten-
sion of said motor spring for unlocking the op-
erated key following the operation of said pulsing
mechanism, spring means for returning the op-

erated key to normal position, and spring means

for returhing said bar and said unit to normal
position collectively. :

6. In a call transmltter a seb of longltudmally
equidistant movable key members, a base, a
mounting carried by said base having means for
guiding said key members, a shaft, means carried
by said base for supporting said shaft, a bar piv-
oted on said shaft for movement by the opera-
tion of any cne of said key members, a step bar
and gear - sector unit piveted on said shaft for
movement concentric to said bar, a motor for
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actuating said unit, a cam operatively connecied

to the gear sector of said unit, a pulsing contact, a
pawl-like member for actuating said pulsing con-
taet normally in position out of engageable rela-
tion from said cam, said bar having means for
moving said pawl- hke member in the path of said
cam for operating said contact upon the opera-
tion of said unit by said moter, operable means

- for holding said unit from movement during the

operation of said pivoted bar and other means
carried by said bar for actuating said operable
means to cause the operation of said unit, inde-

pendently actuating means for réturning the op-:

erated key, said bar and said unit to normal fol-
lowing the operation of said pulsiig mechanism,
and spring means for returning said pawl-like
member out of engaged relation from said cam
upon the return of said pivoted bar to normal.”
7.-A call transmitter comprising a set of key
members, a movable step bar and gear sector
unit, a motor for actuating said unit, combined
stop and latch elements individually associate
with said key members and set by the operation
thereof in position for locking the depressed key
in that position ang engaging the steps of said
bar upon the movement of said unit for dster-
mining the extent of movement of the latter, a
shaft having a pinion engaging the gear sesctor
of said unit, a pulsing cain keyed on said shaft,
a pulsing c¢ontact, operable means associated with
said cam for actuating said contact but nor mally
positioned in a path ineffective to actuate said
contact upon the movement of said cam, means
actuated by the movement of the operated key

.member for moving said operable means. in posi~

tion effective relative to said cam prior to the
operation thereof for actuating said contact by
the operation of said bar sector unit, and spring
means for returning said operable means to nor-
mal position following the release of the operated
key by the operation of said combined stop and
latch means by said unit.
8. In 2 call transmitter, a nulsmg contact, a

set of Key members, a step bar and gear sector

% unit, a motor spring, a bar actuated by the opera

tion of any one of said key members for tedsmn—
ing said motor sprifig for -operating said unit, a
pawl for holding the depressed key in operatsd
position, an operable stop normally holding said

- unit from movement against the tension of said -

motor spring, a cam element carried by said bar
for actuating said stop to cause the operation of

said unit, a pulsing cam operably connected to’

the gear sector of said unit, a pawl-like membal

v actuated by said cam for actuating said contact

said holding pawl having a cam portion engaged
by the step bar of said unit to cause the release
of the operatéd key, means carried by saidg hold-
ing pawl for stopping the movement of said unit
following the release of the operated key, means
for returning the operated key to normal, means
for returning said unit to normal simultaneously
with the return movement of the operated key,
and a one-way operable governor mechanism gc-
tuated by the movement of said unit for controi-
ling the speed of said pulsing cam during the
operation of said contact, :

9. In a call transmitter, a motor wpmng 2 88t
of digit key members, means aciuated b,v the
operation of said key members for tensioning said
motor spring, a step bar and gear ssctor uni}
actuated by the tension of said motor spring, a
pulsing cam operatively connected to the gear
sector of said unit as effected by said motor
spring, a contact, means aetuated by said puls-
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ing cam for actuating said contact, a cam
element carried by each of said key members,
means operable under control of the cam element
carried by the depressed key for locking the latter
to operated position during the operation of said
cam, and means carried by the step bar of said
unit for operating said locking means for releas-
ing the operated key and stopping the operation
of said unit for controlling the operation of sald
pulsing cam.

10. In a call transmitter, a set of key members,
a shaft, a helical motor spring coiled on said shaft,
a movable step bar and gear sector unit pivoted
on said shaft, a motion amplifier lever mecha-
nism, pivoted means on said shaft actuated by
the movement of any one of said key members for
actuating said lever mechanism for imparting a
greater angular tensioning movement to said
motor spring than the angular movement im-
parted to said pivoted means on said shaft for
operating said unit, a pulsing mechanism actu-
ated by the gear sector of said unit, and means
movable upon the operation of the depressed key
for locking the latter in that position, said means
cooperating with one step of said step bar for
stopping the movement of said unit for control-
ling the operation of said pulsing mechanism and
releasing the operated key.

11, In a call transmitter, a pulsing mechanism,
a set of longitudinally movable digit key mem-
bers, a pivoted bar, a step bar and gear sector
unit, a motor spring tensioned by the operation
of said pivoted bar under control of any one of
said key members for actuating said unit, oper-
able means for holding said unit in normal posi-
tion during the tensioning of said motor spring,

spring actuated pawls operable under control of

means carried by said key members for individu-
ally holding the latter in operated position, means
carried by said pivoted bar for moving said oper-
able means in position for releasing said unit fol-
lowing the tensioning of said motor spring, means
actuated by said operable means for collectively
locking the non-operated key in that position
simultaneously with the starting operation of said
unit for actuating said pulsing mechanism, means
carried by the spring-operated paw! of the de-
pressed key member for stopping the operation
of said unit to a point corresponding to the value
of the digit of the depressed key, means carried
by the step bar of said unit for moving the oper-
ated spring-operated pawl for releasing the oper-
ated key, and a plurality of spring means for
returning the depressed key, said bar and said
unit to normal following' the operation of said
pulsing mechanism.
12. In a call transmitter, a set of key members,
a shaft, a bar pivoted on said shaft opsrable by
the movement of any one of said key members, a
lever member actuated by the movement of said
bar, an arm pivoted on said shaft actuated by

said lever member, a wedge element carried by

said arm, a mounting for said key members, a
bar secured to said mounting, a pivot carried by
said mounting, a lever member mounted for an-
gular and longitudinal movement on said pivot,
a roller mounted at the free end of said lever
member for engaging said wedge element and said
bar, a camming member pivoted on said mount-
ing for controlling the engagement of said roller
with said wedge element and said bar, means
carried by said wedge element for moving said
camming member in- position: for holding said
roller in position ineffective relative to said wedge
element during the movement of one of said key
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members for normal to operated position and to
actuate said camming member to cause the en-
gagement of said roller with said wedge element
and said bar for preventing the redownward
movement of the operated key members during
the return movement of the lattér from operated
to full normal position, the means carried by said
wedge element operating said camming member
for moving said roller in position ineffective rela-
tive to said wedge element upon the return of
the depressed key to full operated position.

13. In a call transmitter, a set of key members,
a pivoted bar actuated by the movement of any:
one of said key members, another bar disposed
transverse of said key members formed with stag-
gered steps along its length and mounted for -
angular movement concentric to said pivoted bar,
a pawl-like member associated with each of said
key members and with each of said staggered
steps in said other bar for stopping the move-
ment of the latter but normally in position in-
effective relative to said other bar, g lever member
actuated by said pivoted bar, a motor spring ten-
sioned by the movement of said lever member for
actuating said step bar, means carried by said
key members to cause the operation of said pawl-
like members in the path of their respective steps
in :said other bar and engaging means formed
with said key members for locking them in the
operated position, camming portions formed with
said pawl-like members engaged by their respec-
tive steps in said other bar upon the movement
of the latter under the tension of said motor
spring. a pulsing mechanism, means carried by
said other bar for actuating said pulsing mecha-
nism, the movement of said bar actuating the
pawl-like member of the operated key for releas-
ing the latter following the operation of said
pulsing mechanism.

14, In a call transmitter, a 'set of digit num-
bered key members, a pivoted bar actuated by
the movement of any one of said key members,
another bar movable conecentric to the first-
mentioned bar, said other bar having a gear
sector portion, motor means for actuating said
other bar, a cam operatively connected to said
gear sector, a pulsing contact, means operable
upon the movement of said cam for actuating said
contact but normally positioned in a path where
the operation of said cam is ineffective to actuate
said contact, means carried by said pivoted bar.
for moving the first-mentioned means in the path
of said eam for actuating said contact upon the

operation of said gear sector, spring means for

returning the operated key and said pivoted bar
to normal position following the operation of said
contact, means set by the movement of the op-
erated key member for stopping the movement of
the latter and said sector for transmitting o series
of pulses corresponding to the digit of the op-
erated key member, and spring means for re-
turning the" first~mentioned means to said in-
effective path prior to the return movement of
the operated key of said bar and of said gear
sector to normal position.

15. In a call transmitter, a set of kev members,
a pivoted bar disposed for operatlon ‘hy the move- .
mént of any oneé of said key membm‘s, a retrac-
tilé ‘spring for said bar, means normally ‘posi-
tioned for engaging said vivoted bar for 1oc'k'nsr
the latter in the non-operated position for col-‘
Iectlvely locking said key members in normal
non-operated position, means manually operable:
to cause the operation of the first-mentioned
means for unlocking said pivoted bar for per-
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mitting the movement of the latter by the in-

dividual movement of said key members, said

first-mentioned means being movable for per-
mitting the return movement of said bar te nor-
- mal, under the tension of said retractile spring,
while ‘said manually operable means is in. the
operated position. )

16, In a call tr ar'smltuer, a set of rectangu-
larly-shaped digit key members, a U-shaped bar,
a shaft for pivotaily supporting said U-shaped
bar; a step bar pivetally supported by said shaft
for angular. movement councentric to said U-
shaped bar, -another shaft disposed {ransverse
of said key members, spring-pressed pawl-like
members pivoted on the last-mentioned shaft,
one for each of szid key members, cams carried

by said key members forming ratchets for en-'

gagement with their respectively associated pawl-
like members for individually :locking said key
members in the cperated position, said pawl-like
members having projecting arms movable in en-
gageable relation with the steps of said bar upon
the locking of their respectively associated keys

in the overated position, a third shaft disposed.

transverse of said key members, a plurality of
arms pivoted on said third shait, one for each
of said pawl-like members operatively .connected
thereto, medns carried by said arms for con-
trolling the engagement of s3id pawl-like mem-
bers with the teeth of said key members, other
means carried by said arms for stopping the
movement of said step bar following the engage-
ment of one of said steps with the projecting arm
of one of said pawl-like members for releasing

its operated key, spring means for returning such 3;

a key to normal position, the return movement
of the operated key causing its cam to return its
associated pawl-like member and its cperatively
connecting arm {0 normal, a gearing mechanism
actuated by the movement of said step bar, and
a contact actuated by said mechanism a number
of times corresponding to the digit value of the
depressed key.

17. In a call transmltter a pulsing mechanism,

a seb of digit key members, a U-shaped bar acti- °

ated by the movement of any one of said key
members, a spring-operated means for locking
the depressed key to its operated position, a step
bar gear sector unit, a motor spring tensioned by
the movement of said U bar relative to said unit;
meang for holding said step bar against move-
ment dn
8, cam. element carried by said U-shapsd bar for

actuating said holding means to cause the opera=.

tion. of said unit, means carried by said holding
means for collectively engaging with means car-
. ried by the non-cperated keys for locking the lat-
ter in said non-onerated position during the op-
eration of s2id unit for actuating said mechanism.
- 18.7A cell transmitter comprising a set of key
members, a. pivoted bar actuated by the move-
ment of any one of said key membkers, & step bar

gear sector unit, a lever mechanism actuated by

said pivoted bar, a motor spring tensioned by said
lever mechanism for actuating said unit, a puls-
ing mechanism driven by the gear sector of said

unit, means set by the movement of the operated..

key member for engaging a step in the-step bar
for controlling the extent of movement of said
unit for transmitting a number-of pulses corre-
sponding to the depressed key member, and a
wedge mechanism operable  wupon the return
movement of said pivoted bar for preventing re-
verse movement of the operated key prior to the

ring the tensicening of said motor spring,
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return of this key to full normal non-operated
position.

19. In a call transmitter, a set of key members,
a, pivoted bar disposed for operation by the move-
ment, of each of said key members, a gear sector,
a pulsing’ mechanism keyed to said gear sector,
an electric motor for actuating said gear sector,
a normally open contact in the energizing circuit
of said motor, a step bar movable as a unit with
said gear sector, operakle means for normally
holding said unit against movement during the
operation of said pivoted bar, a cam carried by
said bar for actuating said oberable means for
permitting the movement of said unit, spring-
actuated means positioned by the movement of
the operated key for closing said contact to cause
the operation of said motor, said spring-actuated
means cocperating with one of the steps in said
step bar -for reopening said contacts for stop-
ping the operation of said motor for determining
the number of pulses transmitted by said mecha-
nism,

20. In a call transmitter, 2 set of manually
operable key members, a retractile spring for
each of said key members, spring-actuated means
operable upon the movement of any one of said
key members for locking the laiter in the oper-
ated position against the. tension of its refractile
spring, a pivoted bar actuated by the movemeng
of the depressed key, another bar, means actu-
ated by the movement of said pivoted bar for
actuating said other bar for engaging means
carried by this bar with means carried by said
key member for collectively - locking the non-
ccerated key members in that position, a pulsing
mechanism, an elsctric motor for actuating said
mechanism, an energizing circuit for said motor
having contacts closed by the individual opera-
tion of said spring-actuated means for actuating
said pulsing mechanism, means actuated by said

motor for moving the operated spring-actuated

means in position for releasing the operated key
for permitting the return movement of the latier
to normal position under the tension of its-re-

tractile spring, and a wedge mechanism operable:

upon the movement of said pivoted bar in position
for stopping the operated key upon an attempt to
manually move this key towards operated position
prior to the return of the-latter to full non-oper-

~ated position following the o-oaration of said puls-

ing mechanism,

21. In a call transmitter, a set of- digit key
members, a pulsing cam, & magnetic clutch, an
electric motor, an. energizing circuit connecting

said magnetic clutch and said motor, said circuit
having normally open contacts, means operable’

upon the movement of any one of said key mem-:
bers for closing one of said contacts to causse the
operation of said motor for actuating said pulsing

cam, and a step bar actuated by said motor for-

actuating said operable means for controlling the
operation of said pulsing mechanism according to
the digit, of the operated key member.
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