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The present invention relates to impulse trans—

mitting devices of the type employed in ¢ode 510-.

naling systems.

Code signaling . systems conventionally com-

prise impulse transmitting dev1ces of special and
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complicated construction in crder to send the

varicus ccde sxgnals thereover. _
Accordmﬂy, is an object of the present in-
vention to provide an improved impulse trans-

mitting device adapted for use in code signaling -

systenis, which is of the general construction and
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arrangement conventionally employed in auto~ -

matic telephone systems and which is of sunple

ahd rugged construction,

Another object of the inverntion is to prov1de
an improved impulse transmitting device of the
finger-dial type which comprises an arrangement
Tor positively preventing false or in¢omplete op-
eration thereof, ] :

The objects set forth-above are attained in ac-
corcance with the presént invention by prov1d-
ing an impulse transmitting device comprising a

rotatable shaft, a finger=operated dial carried by’

the shaft and operative to rotate the shaft .in
one direction, a spring motor, an operative con-
nection between the shaft and the spring motor,
whereby. the spring motor is wound when' the
shaft is rotated in the one direction and the shaft
is rotated in the opposite direction when the
spring motor is unwound, an impulse wheel and

a_one-way drive connecticn between the shaft

and the impulse - wheel, whereby the impulse
whesl is rotated when the shaft is rotated in the
opposite direction. Also, the device comprises
means ificluding a rormally set lateh for locking
the impulse whesl against rotatich aind means
controlled in response to a fixed: predetermined
rotation. of
vinding of the spring motor for releasing .the

latch, thereby- to unlock the impulse wheél forr

rotation.
More. particularly, the arrangement for p051—

‘ tively prevénting false or incomplete opelatlon'
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of the device comprises a movable latch carried
in guided - relationship with respect to the im-
bulse wheel, a cooperating shoulder -carried by
the impulse wheel, resilient means for urging the

latehy into engagement with the shoulder; there- -
50

by normally to lock the impulse wheel against ro=
tation,-dand a trip carried by the shaft shd co-
operating with the latch, whereby the.tiip isTop~
erative to disengage the latch Trom the -skéul-

der ‘when the shaft is rotated a. fixed predetér-:

the shaft corresponding to a full’
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mined dmount corresponding to a full winiding 55

-in the appended claims.

of the spring motor, the*cby to ‘L.l‘llouk the in -

- pulse wheel for rotation.

Further features of the invention pertain to
the particular construction dand arrangement of
the elements of the impulse transmitting device,
whereby the above-outlined and add1t10na1 oper-
ating features are attairded. .

The novel features believed-to be charactenstm
of the invention are $et forth with particularity
The invehtion; both as
to-its organization and method of operation; to=
gether with further ohjects  and advantages.
thereof, will best be tnderstood by reference to
the following specification taken in connection
with the daccompanyihg drawing, in which Figiite
1 is "a .fragmentdry front view of ‘an imipulse
transmitting device embodying: the present in~ -

-vertion; Fig. 2 is g fragmentary side elevational -
. view, partly in section, of the impulse tranémit= -~
20

ting dévice shown in Fig. 1; and Fig. 3 is a rear
view,. partly broken away, of ‘the impulse trans-
mitting device,

Reférring now m(ne parblcularly to Figs. 1to 3 .
inclusive, of the drawing, the impulse transinit=
ting device there illustrated comprises a substan-- -
tially cup-shaped casihg- 18  havifig a ¢entrally -
disposed opening in the bottom wall thereof, in
which a tubular supporting column L is rigidly
affixed. ' A'rotatable driving shaft 12 is suitably
Journaled interiorly  of the  supporting . colunin
11; while a rotatable bushing +37is suitably jour-.
naled exteriorly of the supporting: coliumn it.
The outer end of the driving shaft 12°has a §ub-
stantially rectangular head thereon which is ve=
ceived in 4ligned. openings provided ih a stop
cam 14 and a finger dial-$3; the finker dial 15 He=-
ing arranged exteriorly of the stop cam (4, and
both the stop éam 14 and the finger dial 15 bemg
securely fastened to the head of the driving. shaft-
12 by & screw 18. “'The finger dial 15 has a.sub~

stantially ciip-shaped: recess ceritrally disposed: - ’

therein, which receives an' escutcheon platé. i1

which covers the screw 16.: Also, a fihger réceiv- . -

Ing recess {8 is provided in the firiger ‘dial 15 in
cooperating relationship with respect.to 4 finger:
stop' 19 secured to the bottom wall of the casitig’
10 by two screws 20.. Further, the finger stop-
{9 comprises.an upstanding stop portion 21 which
cooperates  with oppositely. disposed shoulders. . -
provided on a lug 22 carried by the stop. cam 14,

The bushing 13 comprises a ratchet. wheel. 23
and g drivifg gear 24 arranged in spaced-apart
relationship longitudinally of thé axis thereof.
A pawl 25 is pivotally mounted Upon a pivot pin
26 carrxed by the stop cam 14 and arranged in
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cooperating  relationship  with respect to the
ratchet wheel 23. The pawl 25 is biased in a
clockwise direction, as viewed in Fig. 1, about
the pivot pin 26, toward the ratchet wheel 23

" “by a coil spring 27 extending between the pawl

' 25 and the lug '22. The inner end of the driving
shaft 12 carries a head 28 which supports a trip
29 which is utilized for a purpose more fully ex-

plained hereinafter. Also, a spring motor in the .

form of a coil spring 30 is provided, which sur-
rounds the driving shaft 12, one end of the coil

spring 39 being affixed to the bushing {3 and the

other end of the coil spring 30 bemg affixed to
the head 28.

Also, a rotatable driven shaft 3. is° sultably.:

journaled in the bottom wall of the casing 18 and

has a driven gear 82 rigidly affixed therefo.’

10
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carried thereby may be readdy bloken off for a .
purpose more fully explained hereinafter.

The supporting bracket 47 is provided with an
upstanding flange 57 to which there are secured-
a stationary contact spring 58 and a mevable
contact spring 82 by two screws €0, the contact
£prings B8 and 8§39 being suitably insulated from -
each other and from the flange 57 by a number
of ‘intervening ‘layers of insulating material 6i.
Also, the contact springs 58 and 53 respectively

-erry two terminals 62 and 83 which extend
through two -openings previded in the botiom
wall, not shown, of the housing 44 in order to

s»famhtate connection of the contact springs 52
.-and 59 to an external circuit.. The movable con-

. tact spring 59 is biased due.to its resiliency

Further, a pin 33 is rigidly affixed in an opening -

- prov1ded in the bottcm wall of the casing (0 and.

carries a transmission gear 34 journaled thereon,
the transmission gear 34 being meshed with both
the driving gear 24 and the driven: gear 32, for
a purpose more fully explained hereinafter.
Further, a spindle 35" is:suitably journaled in
two brackets 36 and 37 carried by the bottom
wall of the casing 18, the spindle 3% extending
through an opening provided in the bottom wall
of the casing .18. One end of the spindle 35 has
a. pinion 38 rigidly affixed thereto which is ar-
ranged in meshing relationship with respect to
the driving gear 24; .and the other end of the

-spindle. 35 carries a: worm .gear 39 which is
utilized for a purpose more ley exp‘amed here-
inafter.

The elemerits of the nnpulse transmxt‘tmcr de- :
vice "disposed ‘within the cup-shaped casing ‘8.

are’partially ‘enclosed by .a substantially. dish-
shaped cover plate 49 extending from-the periph-

" ery of the outer wall of the casing 10 inwardly
- below the finger dial 15, the outer marginal edge
of the cover plate 40 being disposed in-an annu-

lar recess 41 provided in the edge of the outer
wall of the casing 19. The cover plate 40.is se-
_ cured in place by a snap bracket 42 carried by

the ‘bottom wall of the casing {0 and:provided.

with resilient fingers 43 which receive the inner
marginal edge of the cover.plate 40.. - Also, the
casing 19 is carried by a substantially cup-shaped
housing 44 formed of insulating material, the
outer wall of the casing 10 being disposed in an

annular recess 45 prov1ded in the outer Wall of

the housing: 44.

- It is noted that the.outer surface of the bottom
wall of the casing 10 carries, in addition to tlie
bracket 37, the housing 46 of a speed governor
and a supporting . bracket 47, the supporting
bracket 4T being secured to the bottom wall of
the casing 10 by two screws 48 and 48. - The speed
governor comprises, in:addition to the housing

4§; a rotatable shaft 59 suitably journaled.in the
-“The shaft 50
carries a worm 51 arranged in meshing relation- -

housing 46 and in the bracKet 27..

ship- with respect- to. the- worm :gear 39 and a
plurality of weighted frxctlon arms 52 extending
within the housing 46. :

~The - outer ‘end of the drlven shaft 31 has
rigldly aﬁixed thereto an impulse ' wheel 1nn1ud1ng

g, supporfmc base 53 and a toothed cam 54; the’
supportmg base 53 being rigidly afixed to the

outer end of the driven shaft 31 by a set screw
55 and the toothed cam 54 being removably se-
cured to the supporting base 53 by a screw 58.
Preferably, the toothed cam -84 is formed of o
fibrous insulating materla whereby -the- teeth

toward the stationary contact spring 53 in order
normally to engage the pair of contacts carried
by the contact springs 58 and §9.. Also, the

‘movable contact spring 58 is previded with an

operating head 64 disposed in cooperating rela-

-tionship with respect to the teeth carried by the

cam B4,
A compound latch is pivotally mounted upon

: the supporting bracket 471 and comprises two

spaced-apart members forming a first link 63
and an 1ntf=1m°d1atn 1ink ‘66, one end of the link
85 being pivoted upon the screw 49 and the other

end cf the link 65 being pivoted to the link 6€

50- by & pivot pin §1. Also, the supporting br acket, .

47 carries two spaced-apart stops 68 disposed on
opposite sides of the link 65. - The link 65 is biased
in a clockwise direction about the screw 49 and
the link 68 is biased in a counterclockwxse girec-

“tion about the.pivot pin.67 by an arrangement

mc‘udmg a coil spring €8’, one end of the coil.
spring €8’ being affixed. to the bracket 37 and

‘the other end of.the coil spring. §8 being affixed

to the link 66. Further, the link 66 carries an
operating finger 69 Whlch is normally disposed
to-engage g shoulder .70 provided by. a notch
formed in the supporting base 53 of the impulse
wheel. - Finally, the link 66 carries a tripping
finger - 11 arranged in - coopﬂratmv relatlonghlp
with respect to the trip 29.

Considering now the operation of the impulse
transmltfmg device, it is noted that.it is oper~:
ative -to transmit a. fixed predetermined . code,
depending upon. the ‘arrangement of the teeth
carried by the cam 54.. When the impulse trans-
mitting device is 1’fut1ally installed at a.given
signaling station, appropriate ones of the. teeth-
carried by the cam 54 are broken off in order to
form a cede individual and corresponding. to the

55 given. signaling station. More particularly, the

70
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testh carried by the cam 54 are broken off to
provide a plurality of clusters of teeth corre-
sponding o the desired code, each cluster of teeth
comprising either two or three adjacent teeth,

. and the adjacent clustersof teeth being separated

by the space formerly occupied hy two teeth
broken off.- Thus, it will be readily appreciated
that a relatively large number of .combinations
of teeth clusters, each cluster of teeth comprising

. either two or three teeth, may be provided from

the simple cam 54 havmg orlcrmally only a rela-

tively few teeth.

- In order to cause the impulse transmitting de-,
vice to transmit a code, the user inserts his finger
into the finger receiving recess 18 provided in the
finger dial 15 and rotates the finger:dial 15-almost
one complete revolution in a clockwise direction,
as viewed in Fig. 1. It:is noted that the normal

position of the-finger dial 15 is established by

-the engagement between the stop portion 2f:of
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the finger stop {9 and éne of the-shoulders: pro-
vided on thie Iug 22 carried by the stop carm (4;
similarly, the'final operated position of the finger

dial ‘15 i established by the engagetient betweenn |

the stop portion 2{ of the finger stop {9 and the
other. of the shoulders: provided on the lug 22
carried by the'stop: eami 14 . Ag the finger dial
15 is rotated in a clockwise direction the:driving
shaft {2 to which it is . rigidly secured is also
rotated in the" cleckwise  direction;. thereby to
wind the coil spring 30,
when the finger dial {5 is rotated in the-clock-
wise direction,.the stop cam (4 iz rotated there-

As’ previously noted,

Ton
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with, whereupon the pawl 25 pivotally mournted B

on the stop cam 14 slides over the teeth provided
on the ratchet wheél 23. - Accordingly, as the fin-
ger dial 15, the stop cam .14 and the driving shaft
i2 are rotated in the clockwige direction, there
is ho tendency for the ratchet wheel:23 to be ro-
tated away from its notrmal position as the pawl
-25 slides over the te€vh nrowded thereon as pre—
viously noted. .

It is pointed ouz, Eha,u Wben the ﬁnger dial 15
is rotated in the clockwise direction away from
its normal position, in order to wind the. coil
spring- 38, it must be fully operated to its final
position in the clockwise -direction in‘order fully
to wind the ceil spring 39 before it may be re-
leased for return movement in the counterclock-
wise direction back into its normal-position due
to the arrangement of the latch comprising the
links 65 and 68 and the cooperating shoulder 19
provided on the supporting base 53 of the impulse
wheel, as will appear more fully hereinafter.

Referring now more particularly to the rear
view of the impulse transmitting device shown in
Fig, 3, it is noted that the coil spring 30 tends
to rotate the driven shaft 31 and, consequently,
the supporting base 53 of the impulse wheel in a
clockwise direction when the coil spring 38 is
even partially wound and the finger dial i5 is
released. However, the engagement between the
operating finger 69 carried by the link 66 of the

latch and the shoulder 70 provided on the sup-.

porting base 53 of the impulse wheel positively
prevents rofation of the impulse wheel. How-
ever, when the finger dial 15 has been rotated
almost one complete revelution in the counter-
clockwise direction, as viewed -in Fig. 3, thereby
to cause the coil spring 30 to be fully wound,
the trip 28 carried by the driving shaft 12 en-
gages the tripping finger T carried by the link
85 of the latch, whereupon the link 66 is rotated
in a clockwise direction about the pivot pin 67
against the bias of the coil spring 88’ in- order
te cause the operating finger 63 carried by the
link 68 to disengage the shoulder 78 provided
on the supporting base §3 of the impulse wheel.
When the operating finger 88 disengages the

shoulder 78, the link 85 is rotated in a clockwise

direction about the screw 49 by the coil spring
68’, whereby the link 6% is moved therewith so
that the operating finger 68 cannot reengage the
‘shoulder 79 prior to full rotation of the impulse
wheel. Thus, the impulse wheel is unlatched and
the driven shaft 31 is free to be driven in the
clockwise direction. As the driven shaft 31 is
rotated in the clockwise direction, the teeth car-
ried by the cam 34 alternately engage and dis-
engage the operating head 84 of the movable
centact spring £2, whereby the pair of contacts
carried by the contact springs 58 and 59 are con-
trolled in accordence with the code on the cam
54 in order to cause the impulse transmitting
" device to send from the associated signaling sta-
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tion the mdmdual code ov@r th exte"nal sngnal- :
mg eitéuit. : =

! Cohsidering now: Figs 3 a,nd 2 of the- dxawmg
after the: finger dial” {5 1as-been rotatéd in the
clockwise. dnsct*on, in’ order to ‘calise the coil -
spring 28° tv.be fully wourd and to:cazuse the
latch -arrangement associated with the-impulse
wheel to be tripped, and the finger dial {5 has.
been relegsed, the coil spring 38 is unwound due
to 'its: resilieticy:. As:the coil spring 26:is un-
wound the driving’ shaft (2, the stop cam- I4
and the finger dial {5 are rotated in the counter-

-ciockwise directioh: back into-their normal posi-

tions, ~When the stop cam. 4 is rotated in the
coumterclockwise "direction:thie ‘pawl 2§ carried
thereby: engages an associated one of the teeth
provided . on  the ratehet wheel 23 and hahgs
therecn, whereby: the bushing 3 is rotated-in
the counterclockwise direction with - the: driving
shaft-12.. When the bushing 13 is driven in the
counterclockwise direction the driving gear 24
carried thereby rotates ‘the trarnsmission dear 24
meshing  therewith in -the. clockwise direction.
When the transmission gear 34 is dfiverd in the
clockwise direction- the driven .gear 32 meshing
therewith is rotated-in the counterclockwise ‘di-
rection thereby-to drive- the driven shaft 31 in
the:counterclockwise direction in-crder to cause
operation of the:impulse wheel, in.the manner
previously explained... Reconsidering Fig. 2. of
the drawing, it is noted that, when the bushing
{3-is driven in the counterclockwise direction,
the pinion %8 meshing therewith:is rotated in
the clockwise direction, thereby to cause rotation
cf the spindle 35 in the clockwise direction.” Re-
ferring now: to the rear view of the impulse
transmitting device shown in Fig. 3 of the draw- -

~ing, when the spindle- 35 is rotated in the coun-
‘terclockwise direction the worm gear 38 carried

thereby rotates the worm 51 and the shait 89 to
which the worm 51 is affixed in the counter-
clockwise direction, thereby to cause the weight-
ed arms 62 carried by the shaft 59 to be thrown
outwardly into frictional engagement .with the -
interior of the governor houemg 46, whereby the
speed of rotation of the various rotatable parts
is established.  'This arrangement causes rotation
of the impulse wheel at a substantially constant
speed, thereby to establish the rate at which the
impulse transmitting device is operatlve to trans-
mit the code therefrom. R

While there has been described what is at
present considered to be the preferred embodi-

-ment of the invention, it will be understood that’

various modifications may be made therein, and
it is intended to cover in the appended claims all
such modifications as fall within the- tl ue spirit
and scope of the invention.

What is claimed is:

1. An impulse transmitting dev1ce comprising
a rotatable shaft, a finger-operated dial carried
by said shaft and operative to rotate said shaft
in one direction, a spring motor, an operating
connection between said shaft and said spring
motor, whereby said spring motor is wound when - -
sald shaft is rotated in said one direction and
seid shaft is rotated in the opposite direction
when said spring motor is unwound, an impulse
wheel, a cne-way drive connection between said
shaft and said impulse wheel, whereby said im-
pulse wheel is rotated when said shaft is rotated
only in said opposite direction, a support, a first
link pivotally mounted on said support, a second
link  pivotally mounted on said first link, a co-
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opéxating shoul_def carried by said impulse wheel,
resilient means for biasing said second link into

engagement with said shoulder, thereby fo. latch.

said impulse: wheel against rotation and to pre-
vent rotation of said shaft-in said opposite direc-
‘tion, and a trip carried by said shaft and coop-
erating with said said second link, whereby said
trip is operative to disengage said second link
from said shoulder when said shaft is rotated
a fixed predetermined amount in said one direc-
tion corresponding to a.full ‘winding of said
spring motor, thereby to unlatch said impulse
wheel for rotation and to permit rotation of said
shaft in-said oppositedirection, said resilient

means being operative to move said second link .

about its pivot when said second link disengages
said shoulder, thereby positively to prevent said
second link from reengaging said shoulder prior
to full rotation of said impulse wheel:

2. An impulse transmitting device comprising
a rotatable shaft, a finger-operated dial carried
by said shaft and operative to rotate said shaft
in one direction, a spring motor, an operating
connection between 'said shaft and said spring
motor, whereby said spring motor is wound when
said shaft is rotated in said one direction and
said shaft is rotated in the opposite direction
when' said spring motor is unwound, an impulse
wheel, a one-way drive connection between said
shaft and said impulse wheel, whereby said im-
pulse wheel is rotated when said shaft is rotated
only in said opposite  direction, a supporting
plate, a movable contact control spring carried
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by-said supporting plate-in cooperating relation-
ship:with-respect to said impulse wheel, a first
link pivotally.mounted. at its inner-end on said
supporting plate; a second link pivotally mounted
ab its-inner end on the outer 'end of said first
link, 4a.cooperating shoulder carried by said im-
bulse :whesl, resilient means for biasing said first
link about.its pivotally . mounted inner end and-
for-biasing said second link about its pivotally
mounted . inner end in order to cause-the outer
end -thereof to engage said shoulder, thereby to
latch said impulse wheel against rotation and to
prevent-rotation of said shaft in said opposite
direction, and. a trip carried by said shaft and
cooperating with said second link, whereby. said
trip is.operative to move said second link about

its pivotally mounted inner end against the bias

of “said resilient means in' order to cause the
cuter. end -thereof to disengage said shoulder
when said shaft is rotated a fixed predetermined
amount in said one direction corresponding to a
full winding of said spring motor, thereby to un-

Jlatch .said impulse wheel for rotation and to

permit rotation of said shaft in said cpposite
dncctlon said resilient means being operative to
move said first link about its pivotally mounted
inner end when the outer end of said second link
disengages ‘said shoulder, thereby pos itively to
prevent the outer end of said second link from
reengaging said’ shoulder prior to full rotation of

HERBERT F. OBERGFELL.
~ HANS SENGEBUSCH
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