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The present invention relates to impulse 
senders suitable for use in telephone or like Sys 
tems and is concerned more particularly with 
the provision of a simple and compact mechani 
cal construction whereby a storing effect is ob 
tained With the equivalent of a dial switch of 
Ordinary type. Such a device Will enable the 
transmission of a single train of impulses involv 
ing a greater number than can be generated by 
one Operation of the dial Switch. In certain cir 
cumstances the ability thus to transmit a train 
involving a large number of impulses is important, 
particularly if it can be effected from a dial switch 
of Substantially the usual dimensions and With 
the Standard method of Operation. The chief 
object of the invention may be said to be the 
production of such a dial switch in a simple and 
economical manner and involving as far as possi 
ble elements such as are already employed in 
dial switches of the ordinary type arranged to 
transmit up to ten impulses. 
According to One feature of the invention, in 

an impulse Sender of the dial type for use in 
telephone or like systems successive operations 
of the finger hole plate produce storage of cor 
responding numbers of impulses, the transmis 
sion of the Stored impulses in a single train be 
ing initiated by a further operation on the part 
of the user. 
According to another feature of the invention, 

in an impulse Sender of the dial type for use in 
telephone or like Systems an Ordinary dial mech 
anism without impulse cam or impulse springs 
is arranged to drive by means of a One Way Con 
nection a similar ordinary dial mechanism with 
out a finger hole plate the Second mechanism in 
cluding a ratchet and pawl arrangement for pre 
venting the release of the mechanism until a 
further operation is performed So as to permit 
the storage of a plurality of digits which are sub 
sequently discharged as a single train of impulses. 
A further feature of the invention is that in 

an impulse Sender of the dial type for use in 
telephone or like systems includes a finger hold 
plate adapted to be operated against the action 
of a Spring and by means of a One-Way drive to 
actuate a governor serving to control the speed 
of return to normal, the finger hold plate also 
operating a pawl arranged to drive a ratchet 
wheel the ratchet wheel taking the place of the 
finger hold plate of an ordinary dial mechanism 
but being prevented from restoring to normal 
until a separate releasing operation is performed 
whereby successive operations of the finger hold 
plate serve to effect storage of corresponding 

O 

15 

20 

25 

30 

45 

50 

numbers of impulses which are subsequently 
transmitted in a single train. 
The invention will be better understood from 

the following description of one method of carry 
ing it into effect which is given by Way of ex 
ample and should be taken in conjunction with 
the accompanying drawings comprising FigS. 1-5. 
Of these, Fig. 1 is a vertical section along the 
main axis as indicated by the arrows I-I in Fig. 
5; Fig. 2 is an elevation looking in the direction 
indicated by the arrows II-II in Fig. 1; Fig. 3 
is a corresponding elevation looking in the oppo 
site direction from the same section line as in 
dicated by the arrows III-III in Fig. 1; Fig. 4 
is a Somewhat Similar view but With a different 
section line as indicated by the arrows IW-IV in 
Fig. 1, while Fig. 5 is a rear elevational view. 
The various elements of the device are mounted 

on two similar circular base plates and 2 each 
provided with an upturned edge. Secured to the 
plate f is a ring 3 provided with ears 4 by means 
of which connection is made by Screws to a cy 
lindrical enclosing member 5 to which plate 2 is 
also Secured by ScreWS. The front Supporting . 
plate. f is provided with a central boss on each 
side having a circular hole so as to form a bear 
ing for the shaft 6. The front face of the dial 
has a finger hole plate 7 of usual type provided 
with a central portion 8 arranged to accommo 
date an instruction card. The frusto-conical 
sheet metal member 9 is preferably enamelled 
and carries the usual or any suitable numerical 
designations which are located behind the corre 
Sponding finger holes. This designation plate 
is kept in position by a Spring ring 0 which en 
gages With a groove in the up-turned edge of the 
member , while a corrugated spring washer 
engages the plate on the other side to maintain 
it in position. The finger plate 7 is secured to the 
boss 2 which is fixed to the shaft 6 and carries 
a pawl 58 which is arranged to engage with the 
ratchet wheel 3. The ratchet wheel 3 is free 
to rotate on the shaft 6 and is secured to the gear 
wheel 4 which meshes with the pinion 5 secured 
to the shaft 6. This shaft is supported in the 
brackets 7 and 18 and also carries the worm 
wheel 9 which engages with the worm 2G driv 
ing the governor 2 which is of the well-known 
fly-ball type. The finger plate 7 is maintained in 
its normal position against a stop by the spring 
22, one end of which is anchored to the plate 
while the other is secured to the shaft 6 by way 
of a toothed wheel 23 rigidly attached thereto . 
Which permits convenient adjustment of the ef 
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fective spring tension. The shaft 6 also carries 
an arm 24 on the extremity of which is a pawl 25. 

It will be appleciated from the description so 
far given of the elements which are mounted on 
the front plate that when the finger plate T is 
rotated forwards during an ordinary dialing Op 
eration, the pawl 58 attached to the boss 2 moves 
over the ratchet wheek 3 without operating it 
and tension is stored in the spring 22. When the 
finger plate T is released after the finger of the 
operator encounters the finger stop, the spring 
22 acts to restore it to normal and the paWl now 
engages with the ratchet teeth of the wheel 3 
to drive the governor 2 by way of gear wheels f4 
and 5, worm wheel 9 and worm 20 so that the 
speed of return of the finger plate is kept Sub 
stantially constant in Well-known manner. 
The components mounted on the rear plate, 2 

are in many respects the same in that they in 
volve parts of an ordinary dial mechanism in 
cluding a pawl and ratchet mechanism arranged 
to drive a governor on the return movement but 
not on the forward movement of the Controlling 
shaft which is tensioned by a helical Spring. In 
this case, however, the finger plate and designa 
tion plate are omitted, while the equipment on 
the rear of the back plate illustrated more par 
ticularly in Fig. 5 resembles more closely that 
provided at the back of an ordinary dial Switch 
in that it includes an impulse cam on the shaft 
of the worm wheel and corresponding impulse 
Springs. 
Considering the actual details, the pawl 25 car 

ried by the arm 24 mounted on the shaft 6 en 
gages with a ratchet wheel 26 which is secured : 
to a boss 27 rigidly fixed to the shaft 28 which 
is journalled in boSSes 29 and 30 on the rear 
plate 2. When the ratchet wheel 26 is rotated 
by the pawl 25 on the forward movement of the 
finger plate 7, tension is stored in the spring 3. 
one end of which is anchored to the plate 2 while 
the other is hooked over one of the teeth of the 
wheel 32 which is secured to the shaft. During 
this movement the pawl 33 carried by the arm 
34 moves over the ratchet wheel 35 So that the 
gear wheel 36 secured to the ratchet wheel 35 
is not operated and hence the governor 37 which 
is driven by way of the pinion 38, the worm wheel 
39 and the worn 40 does not come into action. 
The movement of wheels 35 and 36 is also con 
trolled however by a further ratchet wheel 4 
located between them and adapted to be engaged 
by the locking pawl 42 which is capable of move 
ment within limits set by the screw 43 co-oper 
ating with the slot 44. The locking pawl 42 is 
secured to the shaft 45 to which is also secured 
the releasing lever 46 which is urged by the heli 
cal spring 47 into the position in which the pawl 
engages in its corresponding ratchet teeth. 
The effect is therefore that during the forward 

movement of the finger plate 7 the rear shaft is 
rotated to tension the Spring 3 but when the 
finger plate and the other equipment carried On 
the front plate return to normal, no movement 
takes place of the rear plate mechanism since it 
is restrained by pawl 42 engaging the teeth of 
ratchet wheel 4 f. When the release lever 46 is 
operated however the locking pawl 42 is lifted 
and the rear plate mechanism is then restored to 
its normal position under the action of Spring 3 
thereby transmitting impulses Owing to the op 
eration of the impulse springs 48 by cam 49. 
The arm 34 carrying the pawl 33 is arranged 

to engage with a toothed cam member 50 which 
is...frictionally mounted on a stub shaft 5 and is 
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advanced one tooth for each rotation of the arm 
34. After three complete rotations of the arm, 
its extremity engages with tooth 52 which is So 
shaped as to produce a jamming action. So that 
no further winding-up movement is possible and 
a limit is set to the number of impulses which 
can be stored. The can member 50 is also pro 
vided with an arm 53 adapted to engage with a 
pin 54 secured to the rear plate 2 and these co 
operate in Setting a limit to the release movement 
of the rear mechanism. 
The pawl 25 carries a pin 55 adapted to engage 

with a post 56 Supported on the front plate f 
and provided with a cam surface. The engage 
ment of the pin 55 with this cam Surface with 
draws the pawl 25 from the path of its aSSociated 
ratchet wheel 26 and permits the rotation of this 
wheel when impulses are to be transmitted by 
the operation of the rear mechanism. 
One application of the invention is to a party 

line or selective signalling system in which the 
number of stations is greater than 10 so that 
selection cannot be made by the dialling of a 
single digit. In systems of this type moreover it 
is often convenient for the source of power for 
signalling purposes to be obtained from a mag 
neto. It is found in practice that a certain 
amount of difficulty is experienced in operating 
a dial Switch with one hand at the same time 
as a magneto generator is being operated with 
the other, and the impulse sender according to 
the invention enables the Operation of the dial 
to be effected beforehand and the digits thus 
stored transmitted Subsequently as a result of a 
simple release operation during which there is no 
difficulty in operating a magneto generator. In 
Systems of this type it is an advantage rather 
than otherwise for the impulses to be trans 
mitted in a single train rather than in separate 
trains corresponding to the Successive dial op 
erations. 
Another possible application of the invention 

is in a Small telephone System employing signal 
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motion Switches of. Say 25 points. In this case 
if the switch is to be stepped entirely by dialled 
inpulses, Some of the numbers will need to in 
clude three digits but they are sent from the 
improved mechanism in a single train of impulses 
So that all the contact positions of the switch can 
be used without any special circuits being re 
quired to prevent false, operation. 
In Such an arrangement the improved impulse 

Sender is preferably so mounted that the release 
lever is operated from the Switchhook. The 
method of Operation is that the subscriber dials 
the full number, for instance 005, before remov 
ing his receiver and these digits are therefore 
Stored in the rear plate mechanism, the finger 
plate returning to normal after each digit in the 
usual manner. When the complete number has 
thus been set up, the subscriber renoves his re 
ceiver Whereupon the rear plate mechanism is 
released and a single train of impulses con 
prising in this case 25 impulses is then trans 
mitted. This train of impulses will then operate 
the appropriate Switch directly to the required 
contact. 

It might happen in some circumstances that the 
Subscriber Wishes to use his dial in the ordinary 
manner, for instance for completing a call to a 
public exchange a line to which was made ac 
cessible in response to the dialing of the digit 0. 
In this case he would remove his receiver before 

75 
dialling and trains of impulses each comprising a 
maximum of 10 impulses would then be sent out 
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in the usual manner since the storing effect would 
not come into action. . 
According to the invention therefore a very 

simple and compact arrangement has been pro 
duced for providing impulse storing facilities and 
thus simplifying or obviating entirely the special 
operating or circuit arrangements Which have 
previously been found necessary to perform the 
same functions. 

I claim: 
1. In an impulse transmitter, a finger dial hav 

ing a normal position and Variably rotatable 
therefrom in a particular direction to register any 
digit, means for restoring said finger dial to nor 
mal after every Such operation thereof, means 
mechanically linked to said dial and controlled 
by a plurality of successive variable operations of 
said dial to register a number corresponding 
to the sum of the digits dialled in said successive 
operations, an impulse generator operable by Said 
last means to transmit impulses corresponding to 
Said number, and means operated after the last 
of said Successive operations of said finger dial 
and effective to initiate said Operation of said gen 
erator by Said last means. 

2. In an impulse transmitter, a finger dial hav 
ing a normal position and Variably rotatable 
therefrom in a particular direction to register any 
digit, a Spring effective to restore said finger dial 
to normali after every Such operation thereof, an 
adding mechanism mechanically linked to said 
finger dial and controlled by a plurality of suc 
CeSSive operations of said dial to add up the digits 
dialed in said successive operations, means manu 
ally Operated after the last of said successive oper 
ations of said finger dial, and an impulse gen 
erator controlled by said mechanism and ren 
dered effective responsive to said operation of said 
last means to transmit impulses corresponding to 
the sum of the digits dialled in said successive 
Operations. 

3. In a calling device for a telephone or like: 
System, a member haWing a normal position, 
manually operable means for variably moving 
Said member in a given direction to register any 
One of certain digits, said means operated a plu 
rality of times in succession to register a plurality 
of digits, means for moving said member in the 
opposite direction after each movement of it in 
said given direction, thereby to restore said mem 
ber to normal between successive movements of 
it in Said given direction, a mechanism mechani 
cally linked to Said member and operated by it 
during said registration of Said digits to register 
a number corresponding to the sum of said digits, : 
and means operated by said mechanism for trans 
Initting electrical impulses corresponding to said 
number. 

4. In a calling device for a telephone or like 
System, a member having a normal position, 
manually operable means for variably moving said 
member in a given direction to register any one 
of certain digits, said means operated a plurality 
Of times in succession to register a plurality of 
digits, means for moving said member in the op 
posite direction after each movement of it in said 
given direction, thereby to restore said member to 
normal between successive movements of it in said 
given direction, a second member adapted to be 
moved only in a predetermined direction while 
said digits are being registered, means mechani 
cally linking said two members during said regis 
tration of Said digits to cause said first member 
to move Said second member in said predeter 
mined direction to store impulses corresponding 
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to said digits, means for then moving said. Second 
member in the opposite direction, and means 
operated by said second member during itS move 
ment in said opposite direction for tranSnitting 
Said stored impulses. . . . . 

5. In a calling device for a telephone or like 
system, two members each having a normal po 
sition, means for manually moving one of . said 
members repeatedly in a given direction, means 
for moving said one member in the opposite, di 
rection after each movement of it in said given 
direction, thereby to restore said one member to 
normal between successive movements thereof in 
said given direction, means mechanically linking 
the other of said members to said One member 
during each movement of said one member in one 
direction, thereby to cause said one member to 
move Said other member in a certain direction, 
means normally preventing said other member 
from moving in the opposite direction, thereby to 
prevent it from returning to normal between 
successive movements of said one member in said 
one direction, means operable to disable said pre 
venting means, means effective upon operation 
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of said last means to move Said other member in 
said Opposite direction to restore it to normal, 
and means operated by said other member dur 
ing said restoration to normal to transmit elec 
trical impulses. 

6. In a calling device as claimed in claim 5, a 
separate governor for each of said members to 
control the speed at which said member restores 
to its normal position. 

7. In a calling device as claimed in claim 5, in 
a separate governor for each of Said members, 
and means for linking each governor to its asso 
ciated member only when that member is mov 
ing in a particular direction, thereby to control 
the Speed at Which said aSSociated member is 
moved in said particular direction. 

8. In a calling device for an automatic tele 
phone system or the like, a member movable in 
one direction to store impulses and movable in 
the opposite direction to transmit stored in 
pulses, a manually operable mechanism adapted 
to be operated differently at different times, 
means mechanically linking Said mechanism to 
said member during each of a plurality of suc 
cessive operations of said mechanism, said mech 
anism effective upon each of said successive oper 
ations to move said member in Said one direction 
to store impulses, means for preventing Said 
member from moving in said Opposite direction 
between successive ones of said Operations of 
said mechanism, means effective to unlink said 
mechanism from said member after the last of 
said successive operations of said mechanism, 
means then operable to disable said preventing 
means, and means effective upon operation of 
said last, means to move said member in said 
opposite direction to transmit impulses. 

9. En an impulse Sender, two members each 
having a normal position, a spring for each mem 
ber urging that member toward its normal po 
sition, means for manually rotating one of said 
members repeatedly away from its normal posi 
tion against the force of its Spring, said spring 
effective to restore said one member to normal 
between successive rotations of it away from its 
normal position, a pawl and ratchet Coupling 
between said members causing said one member 
to rotate the other of said members away from 
its normal position against the force of its Spring 
whenever said one member is rotated in a par 
ticular direction, a detent normally effective to 
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prevent said other member's spring from restor 
ing said other member to normal, manually oper 
able means for disengaging said detent to permit 
said other member to restore to normal, and 
means operated by said other member during 
said restoration to normal to transmit electrical 
impulses. 

10. In an impulse sender, a finger dial having 
a normal position and rotatable therefron dif 
ferent distances in accordance with different dig 
its, means for restoring said dial to normal po 
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sition after each operation, an adding mechanism 
associated with said dial also having a normal 
position, each successive operation of said dial 
causing movement of said adding mechanism 
farther from its normal position to an advanced 
position, and means for then releasing said add 
ing mechanism from said advanced position to 
cause it to transmit a series of impulses equal in 
number to the sum of the digits in accordance 

0 with which the dial was operated. 
WITORIO BELRAM. 


