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UNITED STATES

'WILLIAM F. HOFFMANN, OF SPRINGFIELD,
COMPANY, OF NEW YORK, N. Y., A CORPORATION OF ILLI-

TO WESTERN ELECTRIC
NOIS. - B

1,124,021. .

. 'Application filed May 26,

To all whom it may concérn:

Be it known that I, WiiLiam F. Horr-
MANN, 2 citizerf of the United States, resid-
ing at Springfield, in‘the county of Clark
and State of Ohio, have invented certain
new and useful Improvements in Impulse-
Transmitters, of which the following is a
specification. ‘

This invention relatés to impulse trans-
mitters for electric cireuits, and it particu-
larly relates to improvements in calling de-
vices used in ccnnection with automatic
telephcne systems, 4lthough the construc-

trical systems such as fire alarms, telegraph

‘and the like. L

The object. of the invention is to simplify
the construction and make more effective
the cperation of devices of this character.

The invention  consists -in the .construc-
tions and combinations of parts hereinafter
described and set forth:in. the claims.

In the accompanying drawings: Figure 1
is a top plan view. of a device embodying
the invention. Kig. 2 is a bottom plan view
of the same. Fig. 3 is a section on the line
z—x of Fig. 5. Fig. 4 is a detail view of
cne of the keys. Fig. 5 is a rear eleva-
tion of the device. Fig. 6 is a section on
the line y—y of Fig. 5. Fig. 7 is a detail
view in perspective of the graduated cper-
Fig. 8 is a side elevation of
the device looking from the fromt. Fig. 9
is'a vertical section on the line z—=z of Fig.
1. Tig 10 is a. vertical section in detail of

the governor, the section being on the line:

b—b of Fig.11. 'Fig. 11 isa transverse sec-

-tion of the governor on the line o—ua of Fig.

10. Fig. 12 is a perspective view of a por-
tion of the mechanism of the manner of
It{ransmittixig.g: the motion from the operating

eys. SR ;

Like parts are represented by similar
characters of reference in the several views.

In' the .embodiment’ of’the invention as
shown in the drawings, a frame work is
provided. consisting of an upper:and bot-
tom plate. 1 and 2 and a,central plate 8, cir:

* cular in form-and spaced apart and connect-

50
m
~ ing shaft 7, having connected therewith just’

ed together by posts 4, 5 and 6. . Journaled
“the frame parts 1, 2.and 3 is a main driv-

" beneath the bottom plate 2 one end of a coil

" spring 8, the othér end of said spring being.
- 56.fastened to a: downwardly projecting pin 9 tacting the lower side of the top plate 1 so
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on said plate 2. Secured to said shaft 7 by
a set screw 11 between the plates 2 and 3 is
a-ratchet wheel 10. Journaled loosely on
the shaft 7 is a gear 12, carrying a spring-
pressed pawl 13, (Fig. 6) adapted to en-
gage with the teeth of the ratchet wheel 10

so as to cause the gear 12 to revolve in one’

direction therewith but permit said ratchet

wheel to move freely in the opposite diree-.

tion_ I ] . ) .
Journaled looselv in bearings 14 and 15

secured . respectivelv 'to- the upper side of

the frame plate 3 and the lower side of the
frame plate 2, is an arbor 16, geared to the
main gear 12 through the medium of a pin-
ion 17 on said arbor; gear 18 on a shaft 19
journaled loosely in said frame plates 2 =nd
.85 pinicn 20 on said shaft 19; gear 21 on a
second shaft 22 also journaled in said frame
plates, and a pinion 93 on said shaft 22
meshing with said gear 12; the proportion
of the gearing being preferably such that
a movement the distance of one notch of
_said ratchet wheel 10 will impart one com-
plete revelution to the arbor 16. ‘

Secured to the lower end of the _arbori 16

PATENT OFFICE.
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~just beneath the frame plate 2 is-a cam

—disk 24, the high part of which, npon each
revolution of the arbor, is adapted to strike
the block 25, of insulating material, on a
spring strip 26 which forms one member of
the circuit breaker, the other member being
stationary and’ represented by. reference
character 27. The respective members 26
and 27 of the circuit breaker are secured to
the underside of the frame plate 2 by screws

.28 and 29, and are spaced apart and from.
~‘the plate 2 by blocks 30 of insulating ma-
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terial, and are provided at their outer ends -

with contact points 31 and 82. In the pres-
ent .instance the: constructicn is such that
the contacts are normally closed.

Secured to the upper end of the main-

driving shaft 7, is a main operating arm 33;
this arm being fastened to the shaft by the
- set-screw 33 which passes through .the hub

33" thereof. - . ’ ‘ e

Slidably mounted in the frame parts 1

and 8 are the stems 34 of a series of keys 35,

ten in number, each of said keys being held
im. its normal inoperative position by a

spring 36 on a’ pin. 87, projecting from: a

-'block 38 on the key-stem 84; said blocks

38.also serving as stops for the keys by con-
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as to limit the upward movement of said
keys. Means are provided for causing the

respective keys, when depressed, to impart.

varying movements to the operating arm 33
and hence to the operating mechanism. The
preferred form for accomplishing this is
shown in Figs. 8 to 9 inclusive. Located
upon the outer edge of the operating arm 33
is a series of ten inclined surfaces or projec-
tions a, @, @, at, @b, a°, &', a°, a®, and '@,
arranged at varying distances from the cen-
ter of rotation of said arm, one projection
being adapted to codperate with each key.
Journaled on each of the blocks 38 is a fric-
tion roller 89 which normally stands just
aboye the inclined projection on the arm 83
corresponding thereto.  The inclinations of
the respective surfaces are such, having due
regard to their. distances from the shaft 7.
that the depression of the keys will impart
varying ‘movements to the arm 33, this
movement gradually increasing from ‘the
key marked 1 'to the key marked 0. The
surfaces on the arm are arranged at differ-
ent inclinations or angles. This has been
done for the purpose of incorporating the
mechanisin into small compass; it being ob-
vious that if the projections were at uniform
progressive distances from the center of ro-

tation, the inclinations or angles might all -

be the same.

In Fig. 12 there is shown a modification
of the manner of transmitting .the move-
ment of the keys to the operating arm 33.
In this modified - construction, instead of
having graduated projections on the arm 33,
the key stems are provided with blocks 46
having inclined surfaces adapted to contact
the serrated edge 47 of the arm 33, the in-
clination of the inclined surfaces of the
blocks being suitably graduated so as to
cause the depression of the keys to impart

varying movements to the operating mecha- -

nism in the manner heretofore described in
connection with the preferred form of con-
struction. ‘ '

The mechanism is held in check against
the tension of the spring 8 by a detent in the
pature of a projection 40 upon the upper
end of the arbor 16, which 1s normally in
contact with a stop 41 on the main operating
lever 33. : '

In order to prevent too rapid rotation of
the cam there is provided a governing mech-
anism. This governing mechanism consists
of a pair of arms 42 pivoted at 43 to the

plate 44 secured to the arbor 16. When the

_ revolution of the arbor exceeds a certain
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speed these arms will by centrifugal force be
‘thrown into contact with the inner wall of
a casing 45 so as to act as a friction brake
and thus maintain a uniform speed.

‘Tn the operation of the.device, the calling
subscriber depresses the keys corresponding
to the number of the telephone with which

1,124,021

he: desires to connect. If, for instancé, the

key 8 is depressed, upon the depression of
said key the contact of the friction roller
with the projection o® will rotate the lever
‘33, and hence the main driving shaft, a dis-
tance corresponding in the present case to
the movement of three notches in the ratchet
wheel 10. This movement of the operating
lever also causes the stop 41 to release the
detent 40 so that when the operator releases
the depressed key 8 and it returns to.its nor-
mal position by its spring, the main spring
8 will cause the shaft 7 to rotate back to its
normal position. This return movement of
the main shaft causes the arbor 16 which
carries the cam 24, to be given three complete
revolutions through the medium of the train
of gearing ‘described, so that said cam will
cause the circuit breaker to open and close
the circuit three successive times and thus
send three successive impulses over the cir-
cuit. The stop 41 and detent 40 are so dis-
posed with respect to each other that the
revolution of the parts will be checked at
the end of the third revolution of the arbor.
‘In like manner now, if the 6 key is next

depressed, the inclination and disposition,
of its projection ¢° is such that ‘the parts

will be rotated a distance corrésponding to
six notches of the ratchet wheel, and cause
the cam on the arbor to be given six com-
plete revolutions upon the return move-
ment of the parts, thus sending six impulses
over the circuit. After one of the keys 35
has been depressed it will of course be nec-
essary that such key be permitted to return
to its normal position before another key is
depressed., To insure this, there is provided
an index hand 48 (Fig. 1) connected to the
upper end of the shaft 7. This index hand
normally stands at a zero indication, and
as said shaft revolves it will be moved from
its normal zero position a distance to:cor-
respond to the key depressed and will be
returned to-the zero indication when the
parts are refurned to their normal position.
Tt will be seen that the operator by observ-
ing this index hand may tell when the parts
have been fully returned to their normal

position-and be'in proper condition for the .

operation of the next key. .
Having thus-‘described my :invention, 1
claim: , T -
1. In an impulse transmittér, circuit ter-
minals, operating mechanism ‘therefor com-
‘prising a movable member, a séries of con-

tact surfaces on said member, and a series

of actuating devices each having means co-
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operating with one only. of the surfaces of

said movable member whereby said actu-~
ating - devices will impart varying. degrees

of movement to said movable member. ..

2. In an impulsé transmitter, circuit’ ter-
minals, an operating mechanism therefor
_comprising a movable arm having a series:130
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‘of projections, and a series of actuating de-

vices each having means codperating with

one only of said projections whereby said

actuating devices will impart varying de-
grees of movement to said movable mem-
ber.

3. In an 1mpulse transmitter, circuit ter-
minals, operating ‘mechanism therefor com-
prising a movable member, a series of pro-
jections on said member, and a series of ac-
tuating devices each having surfaces co-
operating with one only of the projections
of said movable member whereby said actu-

‘ating ‘devices will impart varying degrees

of movement to said movable member to
cause said circuit terminals to be closed a
number of times corresponding to the ac-
tuating device operated.

4. In an impulse transmitter, the com-
bination with the circuit terminals, of a
spring operated shaft, an operating arm
connected with said shaft a series of in-
clined surfaces associated therew1th a cam
operatively connected with said shaft and
codperating with said terminals, and a se-
ries of actuating devices each having means
to codperate with one only of said surfaces

whereby said cam is given a varying move- .

ment determined by the actuating device
operated.

5. In an impulse transmitter, the .com-
bination, with the circuit terminals, of a
spring actuated shaft, an operating arm
connected to said shaft, a rotatable cam
geared to said shaft and cobperating with
said circuit terminals, the proportion of the
gearing being such that a partial rotation
of said shaff imparts one or more complete

_revolutions to said cam: and a series of ac-

tuating devices cooperatmg with said arm
for imparting varying rotary movements to
said shaft whereby said cam 1s given-a vary-
ing number of complete revolutions deter-
mined by the actuating device operated.

6. In an impulse transmitter, the com-

bination, with the circuit terminals, of a ro-,

tatable shaft, a rotatable cam geared to said
shatft so as to rotate therewith in one direc-
tion only and codperating with said circuit
termmals, the proportion “of the gearing be-
ing such that partial rotation of said shaft
will impart one or .inore complete revolu-
tions to said cam, an arm connected with
said shaft, a series of actuating devices co-
operating w1th said arm to impart varymg
rotary movements to said shaft, and a spring
for returning said shaft to normal pos1t10n,
substantially as specified.

In an impulse transmitter, a rotatable
shaft _a rotatable spindle geared to said
shaft so as to rotate therewith in one direc-
tion only, the proportion of the gearing be-
ing such that a partial movement of said

" shaft - will impart one or more complete

revolutions to. sald splndle, circuit termi-

nals, a cam on said spindle. coGperating
with said terminals, an arm on said shaft, a
series of actuating devices coGperating with

'said arm to impart varying partial move-

ments to said shaft, a spring for returnmg
said shaft to normal position, and projec-
tions on said arm and spindle colperating

with each other to arrest the movements of

said parts, substantially as spec1fied
8. In an_ impulse transmitter, the com-

bination, with the circuit terminals, of op--

erating ‘mechanism codperating with said
terminals, said operating mechanismn_com-
prising a movable arm having a series of
contact surfaces, and a series “of actuating
devices also having a secries of contact sur-
faces each coiiperating with one only of the
contact surfaces of said arm, so arranged as
to cause said actuating devices to impart
varying movements to said arm’ whereby
said terminals are opened and closed a vary-

ing number of times detérmined by the ‘ac-

tuatmg device operated. .

9. In an ‘impulse transmltter, the com-
bination, with the circuit terminals, of an
operatmg mechanism coGperating with said
terminals, said operating mechanism ‘com-
prising a movable arm having a series of
contact surfaces, a series of actuatlnd de-
vices also having a- series of contact. sur-
faces each codperating with one only of the
contact surfaces of said arm, one series of
contact surfaces being graduated so ‘as to
cause said actuating devices to impart vary-
ing movements to said arm whereby said

‘eircuit terminals will be opened and closed

a varying number of times determined by
the-actuating device operated.

10. In an impulse transmitter, the com-
bination, with the circuit terminals, of an
operating mechanism’ colperating = with
said terminals, said operating mechanism
comprising a movable arm hdving a series
of contact surfaces, a series of actuating
devices arranged at right-angles to -said
arm also having a series of contact sur-
faces cobperating with the contact. sur-
faces of said arm and arranged to impart
varying movements to said arm, and means
for returning said arm to normal position.

11. In an impulse transmitter, the com-
bindtion, with the circuit terminals, of an
operatmfr mechanism coSperating with said
termlnals, said operating mechanism com-
prising a rotatable arm having a series of
inclined projections arranoed at varying
distances from the center of rotation of said
arm, and a series of actuating devices hav-
ing contact surfaces codperating with said
inclined projections, substantially as speci-
fied. ‘ ’

12. In an impulse transmitter, the com-
bination, with the circuit terminals, of an
operating mechanism codperating with said

terminals, said operating mechanism. com- °
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prlsmg a rotatable arm having a series of
contact surfaces arranged at varying dis-
tances' from the center of rotation of said
arm, a series of spring-pressed keys ar-
ranged at right-angles to said arm, one key

- for each contact surface, and a contact sur-
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face on each of said keys coGperating with
its corresponding contact surface on said
arm whereby upon the depression of any
key said arm will be moved a distance cor-
responding to the key operated, and means
for returning said arm to normal position.
13, In an impulse transmitter, the com-
bination with the circuit terminals, of an
operating mechanism coSperating with said
terminals, said operating mechanism com-
prising a rotatable arm having a series of
.contact surfaces, arranged at varying dis-
tances from the center “of rotation of smg
arm, a series of spring-pressed keys arrange
at right-angles to said arm, one key for each

contact surface, each of said keys having a

friction roller adapted to cobperate with its
corresponding contact surface when. said

key is depressed so as to move: said arm g
distance determined by the position of said "
contact surface, and means for returnmg.-,f

said arm to normal position.

14, In an impulse transmitter, the com-:-
bination, with the circuit terminals, of an
.- operating mechanism coSperating with said’
terminals to open and close the same, a series .

of actuating devices codperating with, said
operating mechanism to cause the same 'to
be moved varying distances to open and

close said terminals a varying number of -

times determined by the operated actuating
device, means for returning said operating
mechanism, to normal position, and an indi-

cator for indicating the position of said

‘ mechamsm, substantmlly as specified.

45

15. In an impulse transmitter, a support-
ing plate, circyif terminals, operating mech-
anism therefor -comprising a movable plate
substantially parallel to said supporting

plate, a series of push buttons having shanks

passing through said supporting plate, and
operable connections bétween sald buttons

and said movible plate whereby the depres-
‘sion of said buttons will impart varying de-
grees of movement to said movable plate

according to the button depressed.
16. In an unpulse transmitter, a pa1r of

‘correspondmg to the button depressed.

1,»12,4‘,021

supportm,q; plates, circuit termmals, operat-,

ing mechanism therefor comprising'a mov-

55

able plate substantially parallel to said sup- -

porting plates, a series of push buttons hav-
ing shanks passing through said supporting

plates, and operable connections between

said buttons and said movable plate where-
by the depressmn of said buttons will im-

part. varying degrees of movement to said-

movable plate accordmg to. the button de-
pressed.

17..In an 1mpulse trdnsmltter, a support—
ing disk, circuit terminals, operating mecha-
nism therefor comprising. a movable plate
substantially parallel: to said supporting
disk, a series of push buttons circularly ar-
ranored adjacent to the circumference of
%ald supporting disk and having shanks
passmg therethrough, and operable connec-
tions between said buttons and said movable

,plate whereby. the depressmn of said but-

tons will impart varying degrees of move-
ment to said movable plate accordipg to the
button depressed.’

18, In an 1mpulse transnntter, ) support-

mg’ plate, circuit terminals, operating: mech-

anism therefor, a series of contact surfaces
associated therewith, a series of push but-

“tons having shanks passing through said
plate, and connections between each of said .

buttons- and; one-only of said contact sur-

faces whereby .the depressipn. of said but--
““ tons will -variously actuate said mechanism

to cause said circuit terminals to be.closed
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a number of times correspondmg to the but- -

ton depressed.

19. In an 1mp‘.'lls’e tranzmltter. a support-.

90

ing disk, circuit terminals, operating mech- -

anism therefor, a series of push buttons ar-.
ranged adjacent to the circumference of said:
disk "and having shanks’ pagsing -there-

through, and connections between said but~

tons and said operating mechanism whereby

the depression of said buttons will variously
actuate said mechanism to cause said circutt
terminals to be closed a number of tnne_s

In testimony whereof, I have hereunto set
my hand this 8th day of May 1911. :
“WILLIAM F HOFFMANN
Wltnesses
- Cuas. I. WELCH,
" Fisa K. SmiTe.
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