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The present invention relates to impulse send 
ing arrangements for use in automatic telephone 
or like systems in which control operations are 
effected by trains of similar impulses, the number 
of impulses in a train varying in accordance with 
the effect it is desired to produce. The invention 
moreover is primarily concerned With impulse 
senders of the dial type of the mechanical con 
struction ordinarily used in such systems. The 
chief object of the invention is to provide an ar 
rangement whereby such devices may be modified 
to enable alternating current impulses at a pre 
determined frequency to be directly produced 
from a direct current source. 

According to one feature of the invention in an 
impulse sender for use in telephone or like in 
pulse sending systems the rotatable cam for gen 
erating the impulses has a contour such that the 
impulse springs are repeatedly opened and closed 
during each impulse. 
According to another feature of the invention 

in an impulse sender for use in telephone or like 
impulse sending Systems impulses are generated 
by a rotatable can controlling a movable contact 
spring normally located in a central position and 
adapted to be repeatedly operated in both di 
rections during each impulse to engage with suit 
able fixed contact springs. 
A further feature of the invention is that in 

an impulse sending arrangement for use in tele 
phone or like Systems the impulse Springs are 
connected So that for each impulse their opera 
tion produces pulsating direct current which is 
converted to alternating current by the use of a 
Suitable transformer. 

Still another feature of the invention is that 
in an impulse Sending arrangement for use in 
telephone or like Systems alternating current 
impulses are generated from a local source of 
direct current by the use of an impulse sender 
of known type provided with an impulse cam 
of special contour in association with a trans 
former. 
According to a further feature of the inven 

tion in an impulse sending arrangement for use 
in telephone or like Systems the impulse sender 
is arranged to complete circuits alternately for 
the two halves of the centre-tapped primary 
winding of a transformer so that alternating cur 
rent impulses are obtained from the secondary 
of the transformer. 
The invention Will be better understood from 

the following description of an application of the 
invention to an automatic telephone subscriber's 
impulse sender of the dial type Such as is dis 
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closed in United States Patent No. 1,642,822 
granted Sept. 20, 1927, to Herbert F. Obergfell. 
In this form of impulse sender the moving spring 
of the impulsing spring set which comprises a 
pair of normally closed contacts rides on the 
periphery of a rotatable cam, one revolution of 
which produces two impulses. The rate of im 
pulsing is normally ten impulses per second so 
that the cam rotates at a speed of five revolu 
tions per second and the contour of the cam en 
Sures a predetermined ratio of “make' to “break' 
for each impulse. 
The accompanying drawing shows the impuls 

ing Spring set and the associated operating cam 
of a dial such as disclosed in the before-men 
tioned patent since these are the only two modi 
fied items of the mechanism, the method of 
operation and of speed control remaining un 
altered. The drawing also shows the circuit ar 
rangement for generating impulses of alternating 
Current according to the invention. 

It will be seen that in the normal position (as 
shown) of the cam 0, the moving spring of the 
impulsing Spring set is clear of both its co 
Operating fixed springs so that there is no cur 
rent flow from the battery f2 through the left 
hand primary winding of the transformer 3. 
The periphery of the cam O is so shaped that 

one revolution produces as before two impulses 
each lasting one hundred milliseconds, but in 
the "break' period of each impulse which cor 
responds to the "make' period of an ordinary 
direct current impulse sender the impulsing con 
tacts are all separated, while in the “make' pe 
riod a vibratory direct current is produced in the 
primary winding of the transformer 3 by the 
riding of the moving spring of the impulsing 
Spring Set over a sector of six cam teeth in 
SCCeSSO, 
Regarding the dividing up of the cam periph 

ery it may be assumed that it is equally divided 
up into a total of twenty teeth, ten for each im 
pulse, and that in order to provide a make to 
break ratio of two to one, which is the usual 
ratio adopted for alternating current impulsing, 
four of the teeth in each set of ten are replaced 
by the half-height sectors 4 and 5. 
Hence in each impulse the springs are held 

apart for One third of the time while in the re 
maining two thirds which constitutes the make 
period, the centre spring of the spring set 
rides Over the cam teeth and in so doing it con 
nects With the upper contact six times and with 
the lower contact seven times, corresponding to 
a frequency of vibration of one hundred cycles 



2 
per Second. During this make period therefore. 
the upper and lower halves of the transformer 
3 are alternately energised momentarily and 
hence an alternating current is produced in the 
Secondary winding which has a frequency of one 
hundred cycles per second and the potential of 
Which is dependent on the turns ratio of the 
transformer windings and the E. M. F. of the 
local battery 2. The alternating current, thus 
produced is suitably applied to the line extend 
ing to the distant apparatus which may be ar 
ranged to respond thereto in any known or suit 
able manner. 
The make to break ratio of each impulse, and 

the frequency of the alternating current gen 
erated may be readily set at any value by the 
substitution of an appropriately cut cam in the 
impulse Sending mechanism. - 
The earthed series connected resistances 6 

and 7 and associated condensers f8 and f9 which 
are connected to the upper and lower springs of 
the impulsing spring set f l serve, to eliminate 
destructive arcing at the contacts and also tend 
to improve the wave form of the alternating cur 
rent generated in the transformer. 
The arrangement described may find applica 

tion in an automatic telephone system in which 
Some of the telephone instruments are in iso 
lated situations at a great distance from the 
telephone exchange. Under these circumstances 
the usual direct current dialling arrangements 
may not be efficient enough, but the adoption of 
the invention enables the advantages of alternating 
current impulsing to be had even though there 
is no, alternating current mains supply available 
at the calling point. 
. The invention, might also be utilised in connec 
tion with Systems in which the Selective calling 
from a central point of the various stations con 
nected in a series loop circuit normally traversed 
by direct current is effected by the superimpo 
sition of a train of alternating current impulses 
thereon, interruption of the direct current cir 
cuit being normally used for signalling to the 
central point. Such a System might be employed 
for instance for providing selective police call 
facilities in association With a fire alarm loop 
System. 
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Furthermore the invention may be applied not 

only to dial switches but to systems employing 
mechanical impulse storing and regenerating de 
vices as described in J. W. McClew and C. R. 
Woodland's application, Serial No. 79,830, filed 
May 15, 1936, so that received direct current 
impulses may be retransmitted as alternating 
current impulses. 
In cases Where it is desired to generate im 

pulses of alternating current at a relatively high 
frequency, for instance of the order of 800 cycles 
per second some difficulty would probably be ex 
perienced in using the arrangement described. 
In these circumstances arrangements might be 
made to couple the diaphragm of a small micro 
phone to a Spring member which bears against 
the periphery of the rotatable cam, the micro 
phone being connected in a direct current circuit 
which includes the primary winding of the trans 
former. On vibration of the spring in response 
to rotation of the cam, the microphone will vary 
its resistance in Sympathy and so produce a vi 
bratory direct current in the primary winding of 
the transformer which in turn sets up an alter 
nating current in the secondary winding. 
I claim: 
1. In an impulse sender, a sending circuit, im 

pulse Springs, a rotating can controlling the op 
eration of Said Springs, said cam having part but 
not all of its periphery serrated, and means con 
trolled by said springs for transmitting over said 
circuit during each revolution of the cam an im 
pulse comprising a plurality of complete cycles of 
alternating current and corresponding in length 
to the length of the serrated part of said cam. 

2. In an impulse Sender, a sending circuit, im 
pulse springs, a rotating cam controlling the 
operation of said springs, a plurality of groups of 
Serrations on Said cam, the serrations in each 
group being Spaced uniformly and adjacent 
groups of Serrations being spaced farther apart 
than are adjacent serrations within the groups, 
and means controlled by said springs for trans 
mitting over Said circuit an impulse of alter 
nating current corresponding to each of said 
groups of Serrations. 

DENIS WRIGHT. 


