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UNITED STATES PATENT OFFICE 
TDONALD MACAIDIE, OF LONDON, ENGLAND 

MIPULSE SENDER FOR USE IN AUTOMATIC TELEPHONE SYSTEiS AND I KE 

Application filed March 12, 1931, Serial No. 522,060, and in Great Britain April 4, 1930. 

This invention relates to improvements in 
impulse senders for use in automatic tele 
phone systems and the like. Impulse Send 
ers as heretofore proposed have usually com 
prised an apertured plate which is rotated 
by hand when it is desired to call a number. 
It has been necessary with these devices to 
wait for the dial to come to rest after each 
individual letter or digit has been dialled 
this resulting in quite a considerable loss of 
time, particularly when a large number of 
calls have to be handled by a single operator 
as in a private branch exchange. Further, 
time has been lost with these apparatus due 
to the fact that the spacing between each 
digit, which should be of a duration equal 
in time to five individual or signal impulses 
in order to enable the selecting apparatus to 
function, is of varying length, the dial hav 
ing to be turned through a different space for 
each individual aperture (corresponding to 
a digit or letter) on the dial. The chief ob 
jects of this invention are, therefore, firstly 
to avoid the loss of time consequent upon the 
wait for the dial to return to rest, and sec 
ondly to fix the length of spacing between the 
digits irrespective of the signal transmitted. 
According to the present invention, the 

impulse sender comprises a plurality of de 
pressible keys and a set of contacts which are 
intended to transmit the impulses over the 
line, means being provided to cause the said 
contacts to operate a number of times equal 
to the number corresponding to any key plus 
a predetermined fixed number when any giv 
en key is depressed, and means for suspend 
ing the action of said impulse sending con 
tacts over a period corresponding to the pre 
determined fixed number. 
The keys are preferably attached to key 

levers which are adapted to operate one or 
more pivoted members operatively connected 
to a ratchet wheel, the movement of which 
controls the movement of the contacts 
through suitable mechanism. 
A check pawl is provided for preventing 

overthrow of the ratchet wheel, the said check 
pawl operating in a manner hereinafter de 
scribed. - 

The means for suspending action of the 

impulse contacts comprises an arm which is 
adapted to be rocked in order to press the 
contacts clear of an interrupter wheel. 
The impulse sending means are held until 

after the ratchet wheel has been operated, in 
Order to determine the amount of movement 
to be made by said impulse sending means 
and to select a member for splitting the im 
pulses up into the signalling impulses and 
the spacing impulse. The preferred means 
for Securing this end will be fully described 
in the following detailed description. 
The Selection members for splitting up the 

implilses comprise, in the preferred form of 
the present invention, a plurality of pins 
which are carried friction-tight in a suitable 
member although these pins may be replaced 
by balls or the like as hereinafter described. 
By means of a simple arrangement of the 

parts, the machine according to the present 
invention may be made self winding so that 
it will not require any attention when once 
installed. 

Several other novel and advantageous 
features both from a constructional and oper ating point of view are provided by this in 
yention and will be described fully in the fol 
lowing detailed description and claimed in 
the appended claims. 
In order that this invention may be the 

more clearly understood and readily carried 
into effect, I will proceed to describe the same 
With reference to the accompanying draw 
ings which illustrate by way of example and 
not of limitation one convenient embodiment 
of this invention, and in which 

Figure 1 is a plan view of the impulse 
Selder according to this invention with the 
cover removed. 

Figure 2 is an end elevation of the device 
also with the cover removed and as viewed 
from the left hand end of the device. 

Figure 3 is a similar view to Figure 2 as 
viewed, however, from the right hand end 
of the device. 

Figure 4 is a fragmentary plan view of the 
lower portion of the device showing the set 
ting and key operation parts. 

Figure 5 is a partial end elevation showing 
the ratchet and pawl, and the various parts 
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connecting the keys there with, the parts be 
ing shown in the normal position with all 
keys raised. 

Figure 6 is a view similar to Figure 5 show 
ing the parts, however, in the position which 
they assume when one of the keys has been 
depressed. 

Figure T is a fragmentary view showing 
the means for securing the transverse move 
ment of the pin operating arm. 

Figure 8 is a central vertical section through 
the pin carrying disc. 

Figures 9 and 10 are two fragmentary sec 
tional views showing the operation of the 
stop arm. 

Figure 11 is a view showing the means for 
operating the contacts employed for cutting 
out the transmitter and receiver while the 
impulses are being sent. 

Figures 12 and 13 are fragmentary eleva 
tions showing the impulse sending contacts 
and the manner in which they are operated. 

Figure 14 is a plan view of the parts shown 
in Figures 12 and 13. 

Figure 15 is a sectional detail showing the 
self-winding mechanism of the impulse send 
ing portion of the device. Referring to the drawings, I provide a 
base plate a from which rise back and front 
plates b and a respectively, the back plate to 
being disposed at the back edge of the base 
plate a, and the front plated being spaced 
behind the front edge of the base plate (, as 
shown in Figures 2, 3, 5 and 6. A cover 
(not shown) is provided to take over the 
tops of the front and back plates and to cover 
the ends between the front and back piates b 
and 6 so as to enclose all the mechanism which 
is arranged between the front and back plates 
b and c. The front plate e is provided with 
vertically arranged slots c, conveniently ten 
in number, each adapted to receive a key 
lever d. The key levers are all pivoted freely 
on a transverse spindle d' arranged close to 
the back plate b, and the forward ends of 
the levers are turned upwardly as at d to 
receive the keys d' which are preferably ar 
ranged in two banks of five keys each (see 
Figure 1), the keys of the banks being later 
ally staggered, as shown. A tension Spring 
d is connected between each key lever d and 
a fixed point or bar b, carried by the back upward extension of on which is pivoted a plate, in order to return the key d to its nor 
mal raised position when depressed. 
Each of the key levers d is provided with a 

right-angled bearing plate d', the vertical 
part of which is slotted as at d and secured 
with two screws d to the lever d whilst the 
horizontal part bears on the upturned edge 
e of a plate e which is pivotally carried on a 
transverse spindle e' arranged just behind 
the front plate c. The edge e of the plate e is 
inclined to the front plate c in the manner 
shown in Figure 1 so that at the right hand 
end it is closer to the front plate c than it is 
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at the left hand end. The bearing plates 
di are provided in order to enable the correct 
adjustment to be obtained for each individual 
key. 
Separate arms may replace the plate e', if 

desired. 
In order to enable the plate e' to be de 

pl"essed through an arc by an amount cor 
responding to the key depressed, while at the 
saile tine Raintaining the desirable feature 
Of equal depression of the keys, the bearing 
plates d are secured to the key levers d at 
different points from the fulcrum (see Fig 
ure 1), and above the sloping edgee of the 
plate e. Thus it will be seen that the bear 
ing plates corresponding to the lower num 
bel's (left hand end of the device) are closer 
to the fulcrum of the key levers d than the 
bearing plates on the key levers correspond 
ing to the higher numbers. It will thus be 
leadily appreciated that the arc of rotation 
will depend upon the key depressed, it being 
greater for the keys corresponding to the 
igher limbers than for the keys correspond 
ig to the lower lumbers. 
A tension spring f is provided to raise the 

plate e' to its normal position after it has 
been actuated by the depression of any one 
key, the said spring f being connected be 
tween an eye fol) the plate e' and a stretcher 
bar f extending between the front and back 
plates l and (near the upper ends of the same 
(Figure 6). A stop f is also provided, ex 
tending downwardly from the stretcher bar 
f, in order to limit the upward movement of 
the platee', the lower end of the stop f being 
arranged at such a level that in its raised 
position the edge e of the plate e is main 
tained in Such a position that it is clear of 
the under edges of the key levers d. 

Secured to the plate e and extending up 
Wardly and then rearwardly is an arm e”, 
to the free end of which at e is pivoted a 
link e' extending upwardly. This link ef 
is pivoted at its upper end to an arm of which 
is freely mounted on a spindle h which ex 
tends transversely across the centre of the 
machine and is carried in the stretcher bar f' 
at One end of the machine and a similar 
stretcher bar f arranged at the other end of 
the machine. 
The end of the arm (7 is provided with an 

pawl g’ which is spring-controlled by means 
of a spring g (see Figure 6). This pawl of 
is adapted to co-act with a ratchet wheel of 
which is also freely rotatable on the spindle h. 

It will be appreciated that since the arc. 
through which the plate e is swung, is de 
pendent upon the particular key depressed, 
So also will the arc, through which the pawl 
(and hence the ratchet wheel (f) is swung, 
be dependent upon the key depressed. In 
this manner I obtain the desired amount of 
rotation by depression of the required key. 

70 

75 

30 

85 

90 

O 5 

2 

- 
-- - - 

  



5 

- 

2) 

3. 

5 5 

63 

1,862 

instruments of this kind, in which manip 
ulation is secured by depression of a key, are 
subjected often to very rough usage, the 
keys being depressed with great force. This 
would tend to cause the ratchet wheel to over 
throw. Any overthrow must, of course, be 
avoided to secure successful operation, and 
accordingly provide means for preventing 
the overthrow. Such means comprise a 
check-pawl g; which is pivoted on a member 
f's carired by the stretcher bar f' and which is spring-controlled by means of a light spring 
ty so as normally to be held in engagement 
with the teeth of the ratchet wheel g. The 
check-pawl 7 extends rearwardly as at 9 
so as to be engaged by a projection 9 carried 
by a rod of which extends up the front of 
the machine and is connected at its lower 
end to a loop g carried by a U-shaped arm. 
ty pivoted as at g to the base at of the ma 
chine, this aim being arranged above the 
plate el and below the key levers d (see Fig 
ures 5 and 6). Thus when a key lever has 
been almost completely depressed, the lower 
edge engages the arm / to depress the same. 
Depression of the arm go will cause the rod 
gs and hence the projection 9 to be lowered 
and so will raise the pawl to the position 
shown in Figure 6. This frees the ratchet 
wheel and enables the same to run back should 
the same overthrow. In addition, a block of 
hard rubber dis may be arranged in front of 
the front plate c, in order to form a resilient 
buffer for the keys. 

It will be seen that the projections g will 
not be raised off the rear extension g of the 
pawl (7 until after the key has begun to ris 
again; hence if the plate e", arine and ratch 
et, wheel (78 should overthrow, due to great 
force being applied to any one of the keys 
d9, the plate et and its associated parts will 
return to take up the overthrow before the 
pawl 7 engages with the ratchet wheel g”. 
Hence the ill effects of any overthrow are 
nullified. - 

This method of nulifying the ill effects 
of any overthrow has the advantage that very 
little extra resistance against depression of 
the keys is provided by the same. This ad 
vantage is not secured if a dash-pot, or other 
like form of device for retarding the opera 
tion, is employed, but it will be appreciated 
that a dash-pot or other similar device may 
be employed in place of the above described 
mechanism without departing from the scope 
of the present invention. 
To the right of the ratchet wheel g is ar 

ranged the selector mechanism by means of 
which the movement obtained by ti 

be 

he depres 
sion of the keys is translated so as to give 
the desired impulses. Such mechanism com 
prises a ring or other suitable member i Se 
cured between the front and back plates b 
and c, this member being provided with a 
number of pins j (104 in the embodiment ill 
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lustrated in the drawings). This member 
i will hereinafter be referred to as the pin 
disc for the sake of brevity and differentia 
tion. The pins j are held friction-tight in 
holes in the pin disci and, in order to secure 
the desired amount of friction, the edge of 
the pin disc j is grooved (see Figures 10 and 
11), the groove being of such depth as to ex 
pose the face of the pins located in the holes. 
A number of turns of thread or the like if 
are then wound in the groove over the sur 
faces of the pins, and then a ring of spiral 
Steel spring wire i* is sprung into the groove, 
thus pressing the thread against the pins. 
This gives sufficient friction on the pins and 
enables the same at the same time to be moved 
easily in the holes. 
These pins f are used to control the nam 

ber of impulses that are sent out by the ma 
chine when any particular key is depressed, 
in a manner hereinafter described. Normal 
ly the pins it project to the left of the pin 
disc i, but depression of a key is adapted to 
cause One of the pins (which is selected in a 
manner hereinafter described) to be pushed 
to the right so that it projects on the right of 
the pin disc i. 

Describing now the impulse sending por 
tion of the device, this comprises a sleeve 
k (see Figure 1) which is freely journalled 
On the spindle h. The sleeve he terminates 
in a cup-shaped member which is located 
inside the pin disc. To this cup-shaped mem 
ber k is seculed one end of a coil spring 
k' (see Figure 15), the other end of which 
is connected to a sleeve he secured to the 
ratchet wheel g. Rotation of the ratchet 
causes the sleeve to be turned in an anticlock 
wise direction and so winds up the spring. 
On the other hand, during operation, the 
sleeve A and the cup-shaped member (; will 
follow the sleeve and will rotate in an anti 
clockwise direction and unwind the spring. 
The angular movement of the sleeve k and 
the cup-shaped member are, however, equal 
and so the parts referred to above comprise 
a self winding mechanism and consequently 
there is always spring pressure tending to 
rotate the sleeve k. 
The sleeve k is provided with a plate 1: 

(Figures 1 and 3) on which are mounted 
a pinion (not shown) engaging with the 
toothed inner periphery f of the pin disc 
i (Figure 3). This pinion drives the usual 
type of spring mounted ball governor, part 
of which can be seen at k and also an inter 
rupter wheel h; which is provided around 
its periphery with projections, as shown in 
Figures 12 and 13. The plate k" also carries 
the set of interrupter contacts k" so arranged 
that as the interrupter wheel rotates under 
the same they are closed and opened one 
for each projection on the periphery of the 
interrupter wheel. Figure 12 shows the in 
terrupter contacts k" closed (not, however, 
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due to engagement with the projections on 
the interrupter wheel le",) and Figure 13 
shows the interrupter contacts open, being 
free of the projections on the interrupter 
wheel. The interrupter contacts k" are con 
nected by lengths of wire k to a pair of slip 
rings is carried by the sleeve k, these slip 
rings being connected to the connection leads 
by a pair of wire brushes is sliding on the 
slip rings (9. lso pivoted on the plate k and on an 
axis which is parallel to the axis of the 
spindle h is a rocking lever, the one arm of 
which k is turned so as to lie under the in 
terrupter contacts (7 (see Figures 12 to 14), 
and the other arm kit' of which is curved so 
as to conform to the curvatire of the pin 
circle in the pin disc j. This rocking lever 
Act, k is spring-controlled by reason of the 
springiness of the interrupter contacts : so 
as normally to raise the arm k' into the pin 
circle (see Figure 13). The plate it is 
arranged in close proximity to the right hand 
face of the pin disci and, as explained above, 
the pins it do not normally project beyond 
the right hand face. When, however, a pin 
does project beyond the right hand face, the 
arm k' is depressed in passing under the 
same, and this causes the arm is to be raised 
to close the interrupter contacts. The in 
terrupter contacts : remain closed for such 
time as it takes for the arcuate surface (c. 
of the arm to pass under the pin that pro 
jects. The length of the curved surface 31 
is adjusted to correspond to the predeter 
mined fixed space (the spacing impulse) and 
then when the heel of the sulface k has 
passed under the pin f', the arm k is raised 
by the interrupter contacts k", as above de 
scribed, and the interrupter wheel (; is free 
to perform its normal function of making 
and breaking the interrupter contacts k". 
A side-way extension :'' of the plate of 

also carries a curved wiper arm he which 
is disposed opposite the pin circle in the pin 
disci and which is arranged at its free end 
in close proximity to the face of the pin 
disc. The arm is thus presents an inclined 
plane which, when it reaches any pins that 
may project. On the right hand side of the 
pin disc, wipes over the same and returns the 
pin i to its normal position in which it pro 
jects on the left hand side of the pin disc i 
ready for further operation when required. 
The direction of movement of the plate at 
and its associated parts is always in the di 
rection of the arrows shown in Figures 12, 13 
and 14, and so it will be appreciated that any 
pin that is displaced from its normal posi 
tion serves its function of operating the rock 
ing lever k", k before it is wiped back into 
position by the wiper arm ki. 

Describing now the method of selection of 
the pins to be depressed, this is obtained by 
means of a striker arm which is carried 

1,862,601 
by the ratchet wheel in such a manner that, 
while it is capable of transverse movement 
relative to the ratchet wheel, it cannot move 
in the direction of rotation with respect to 
the same. In the accompanying drawings l 
is the striker arm (see Figures 2, 5, 6 and 8). 
This striker arm is slotted, as at 2, and in the 
slot are disposed two pins l carried by the 
ratchet wheel g, these pins accurately locat 
ing the striker arm l. The arm l is expanded 
into a disc is which takes about the sleeve ki 
and is extended on the further side of the 
sleeve, as at l, being connected to the ratchet 
wheel 9 by a blade spring l. The arm l 
is thus free to move transversely with respect 
to the ratchet wheel g and is returned to its 
normal position by means of the spring l. 
The striker arm is located close to the pin 
disc on the left hand side (see Figule 1) and 
is so arranged that, in its normal position, 
it is clear of all the pins f which project on 
the left hand side while, when it is moved 
transversely on its spring, it engages with 
One pin and pushes the same until it projects 
on the right hand side of the pin disc i to 
Operate the arm A', as above described. 
The striker arm Z is adapted to be moved 

transversely so as to move a pin near the end 
of the return of the ratchet g engaging the 
ratchet wheel (f, and the means for accom 
plishing this comprise a plate in which passes 
about the spindle h, see Figure 7, and which 
is connected to the front plate or to the mem 
ber f thereon through a Small blade spring 
m" So that the plate is free to oscillate back 
wards and forwards on the spindle h, it being 
always returned after operation to the posi 
tion shown in full lines in Figure 7 by the 
spring on'. The forward end of the plate 
7), which is disposed on the further side of the 
spindle h to the member f, is bevelled off as at 
m°. Secured to the sleeve is carrying the 
ratchet wheel g is an arm n, the outer end of 
which is turned back so as to provide a tongue 
22 which in the normal position in which the 
mechanism is at rest is disposed above the 
bevelled end m2 of the arm in. When, how 
ever, a key is operated to rotate the ratchet 
wheel, the arm n is caused to rotate in an anti 
clockwise direction and so engages the bev 
elled end m'. The tongue n is so arranged 
that as it moves it presses the arm a back 
wardly against the action of the spring m' 
towards the stretcher bar f. The arm is 
held out while the ratchet, wheel of rotates, 
but on the return stroke the bevelled end m: 
slips over the tongue n' to assuine the position 
shown in dotted lines in Figure 7. This 
movement takes place with a sharp snap since 
the spring in has been flexed. After mov 
ing out to the position shown in dotted lines 
in Figure 7, the arm n returns to its normal 
position under the influence of the spring on.' 
SO as to be ready to operate again when a fur 
ther key is actuated to cause rotation of the 
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ratchet wheel g. This transverse movement 
of the arm misused to give a transverse move 
ment of the striker arm Z in the following 
manner; the striker arm Z is provided with a 
pair of pins l arranged on opposite sides of 
the Spidle h, and projecting through the 
ratchet wheel 98 so as to lie in contact with or 
in close proximity to the arm m in the normal 
position (see the full line position of Figure 
7). When the arm an is moved away from the 
striker bar f', as above described, it engages 
the pins l and moves the same, thus moving 
the striker arm transversely and causing it 
to strike are pins i' (see the broken line po 
sition of Figure 7). The particular pin it, 
opposite which the striker airini was disposed, 
is thus pressed through the pin disc i and 
caused to project on the right hand side of 
the same. 
The mechanism is so arranged that the 

plate * and the impulse sending mechanism 
does not commence to move until the selected 
pin has been moved to project on the right 
hand side of the pin disc j. The means of 
securing this holding up of the movement 
comprises a ratchet armo which is journalled 
freely about the spindle f, and connected 
through a tension spring o' to the ratchet 
wheelg, this spring being connected to a pro 
jection o° on the airin O (see Figure 8). Also, 
pivoted on the ratchet wheel (f, as at o”, is a 
stop member of, the movement of which is 
limited in both directions by means of a pin 
o° on the ratchet wheel g. The stop mem 
bei is also spring-controlled by means of a Spring 
tension spring of and is provided with a 
turned up arm of disposed in the path of the 
ratchet arm. O. The ratchet aim 0 engages 
with the internally ratchet toothed periphery 
of a ring p which is mounted in ball bearings 
(not shown) in the pin disc j. The ratchet 
ring p is held against any appreciable amount 
of rotation by means of a slot p' therein with 
in which is disposed one end of a spring p" 
which projects through the pin disc (see Fig 
tire 1i) and is provided outside the same with 
a button p' engaging with spring contacts p" 
(see Figures 11 and 1) which are wired in 
circuit so as to cut out the transmitter and 
receiver. The springiness of the contacts ex 
erts a constant pressure on the ring p, tending 
to revolve the same in a clockwise direction. 
The plate (; is provided with a pin o' (see 

Figure8) which abuts against the ratchet 
i arm O so that the plate k" and its associated 

1- - - parts are thereby held stationary, the ratchet 
arm engaging with the ratchet teeth on the 
ring p. The ratchet teeth on the ring pare, 
however, tapered (see Figures 9 and 10) so 
that a transverse movement of the ratchet 
arm o will operate to free the same from the 
ratchet teeth. The airlin 0, as shown in Fig 
ures 9 and 10, lies in close proximity to the 
striker arm so that when the striker arm is 
moved transyersely, the arm O is likewise 

5 

moved and freed from the ratchet teeth. It 
will be appreciated, however, that before the 
striker arm is moved transversely, the ratchet 
wheel g has been rotated and hence the stop 
member o' has been withdrawn from the for 
ward edge of the ratchet arm O. Hence, when 
the striker arm is moved to cause novement 
of a pin f', the ratchet arm o is also freed 
from the ratchet teeth in the ring p and since 
the tension spring o' has been stretched by 
the previous rotation of the ratchet wheel gy, 
the arm O will, as soon as it is released from 
the ratchet teeth in the ring p, fly round until 
it encounters the stop member of which arrests 
its movement. The ratchet teeth are so ar 
ranged that the arm O is released before the 
pin i has been fully depressed. Hence, the 
arm has sufficient time to fly round to its nor 
mal position before the striker arm returns 
to its normal position. A blade spring or the 
like o is provided (see Figures 9 and 10) 
bearing on the arm O to return the same to 
its normal position in engagement, with the 
ratchet teeth, when the striker arm has moved 
back. When the ratchet arm o has reached 
to its new position, it forms a new stop for 
the pin o' on the plate k" and hence, since 
the removal of the arm o frees the pin o', the 
plate k and its associated impulse mecha 
nism are free to rotate Under the action of 
the spring ki. 
The pull of the spring o°, plus the pressure 

exerted on the ring p by the blade spring p°, 
are sufficient to overpower the pull of the 
spring o' on the arm O and hence, when the 
arm O flies round, it does not at once as 
sume its final position, it merely abuts 
against the stop member o' which remains in 
a position with its outer aim in contact with 
the pin o. When the plate k", however, has 
hearly completed its movement, the pin o' 
thereon abuts against the arm O and adds a 
additional force, tending to overpower the 
pull of the spring o°. The pressure of the 
spring (; transmitted through the pin of to 
the arm O. plus the pull of the spring o', is 
sufficient to overcone the combined action of 
the springs of and p° so that the ring p is 
loved around slightly (a distance equal to 
one tooth). The stop meaber of thereupon 
swings until its inner arm abuts against the 
pin o” which thus forms a positive stop. The 
movement of the ring p, however, pushes the 
spring p° out and causes operation of the 
contacts p". Thus when the impulse sender 
comes to rest, the transmitter and receiver 
are immediately brought into circuit, but 
when the impulse sender is moving to send 
out the impulses, the transmitter and receiver 
are cut out of circuit, in the usual manner. 

Describing now the operation of the de 
vice, it will be appreciated that in all auto 
matic telephone installations it is necessary 
to space the sets of signalling impulses by 
means of a spacing impulse in order to sep 
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arate the digits or letters. This spacing in 
pulse should be of a duration equal to, at 
least, five signalling impulses in the systems 
at present in use, in order that the slow acting 
relays employed may be allowed to operate. 
Accordingly, in order that time may be saved, 
the mechanism according to the present in 
vention is so arranged that a spacing impulse 
equal in duration to five signalling impulses 
is given out between each set of signal in 
pulses. In order to accomplish this, the key 
operating mechanism is so proportioned that 
depression of any one key causes the ratchet 
wheel to be rotated by an amount equal to 
the number of the key depressed, plus the 
spacing. Thus, given that the spacing in 
pulse shall be equal in duration to five signal 
impulses (it may be longer or shorter as re 
quired), the key, corresponding to the num 
ber 1, would cause the ratchet wheel to be 
rotated six steps (say teeth), the key corre 
sponding to the numeral 2 would cause the 
ratchet wheel g to be rotated seven teeth and 
SO O. 

Rotation of the ratchet wheel results in a 
similar angular movement of the striker arm 
land hence depression of the key correspond 
ing to the numeral 1 would cause the striker 
arm to be advanced six pins (and to actuate 
the sixth pin to cause the same to project on 
the right hand side of the pin disci), depres 
sion of the key corresponding to the numeral 
2 would cause actuation of the seventh pin 
and so on. 
As above explained, operation of the strik 

er arm allows the plate “ and its associated 
impulse sending mechanism to operate, and 
this impulse sending mechanism is so ar 
ranged that one impulse is sent out when the 
plate k rotates through an angle correspond 
ing to the distance between two pins. Accord 
ingly six impulses are given by depression of 
the key 1 and seven impulses are given by de 
pression of the key 2 and so on. These sets of 
impulses are, however, split up into the spac 
ing impulse (5) and the number of individual 
impulses (which will, of course, correspond 
to the number of the key) by means of the arm 
k', which cuts out the impulse sending 
contacts over the spacing interval. 

It is immaterial at what point the mecha 
nism starts, but it is so arranged that when 
the pip of abuts against the arm o (the posi 
tion of rest), a pin is in contact with the sur 

E" face. Thus, movement of six spaces may 
be split up into say three parts of a spacing 
impulse, one signalling impulse and two parts 
of a spacing impulse. It is not necessary to 
start with a spacing impulse, and hence it does 
not matter whether one key is depressed be 
fore the movement caused by another key has 
been completed, for in all cases the sets of sig nalling impulses will be spaced by a spacing 
impulse, due to the surface :18 riding under 
the pin which has been caused to project on the 
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right hand side of the pin disc. This, it will 
be appreciated, will result in a material sav 
ing of time, since the required sequence of 
numbers may be tapped out on the keys as 
fast as the operator can do so. The correct 
sets of signalling impulses with the inter 
polated spacing impulses will then be sent out, 
due to movement of the plate k' which is con 
trolled by the governor. In all cases, how 
ever, before the mechanism can reach the 
space between two pins caused by subsequent 
operation of other keys, the surface k" must 
pass under the previously displaced pin to 
give the spacing impulse. 
The mechanism according to the present in 

vention is, therefore, practically fool proof 
and will enable a great saving of time to be 
obtained particularly on private branch ex 
changes and the like where a large number of 
calls are sent out. 
Many modifications and alterations in the 

above described mechanism may be carried out 
without departing from the spirit of this in 
vention. Thus, in place of the pins f, above 
referred to, I may employ balls. 
The keys and stop are so arranged that 

the movement of the impulse wheel is the cor 
rect amount for the depressed key; thus a 
movement of six pins for the digit 1, seven 
pins for the digit 2 and so on. 
Many further modifications may be made 

in the above described constructional form 
without departing from the spirit of this in 
vention. Thus, for example, by a suitable ar 
rangement of the ratchet wheel and spacing 
arm (or of the disposition of the key levers 
and stops in the pin operated arrangement), 
the spacing impulse may be lengthened or 
shortened as desired. 
I claim:- 
1. An impulse Sender for use in automatic 

telephone systems and the like, comprising 
a plurality of depressible keys each corre 
sponding to a number, a set of interrupter 
contacts to transmit the impulses over the 
line, means for causing operation of said con 
tacts, setting mechanism controlled by said 
depressible keys to set said contact operat 
ing means so that for any key depressed said 
contact operating means will cause said con 
tacts to be interrupted a number of times 
equal to the number corresponding to the key 
depressed, plus a fixed number, and means 
for suspending the action of said impulse 
sending contacts over a period corresponding 
to the predetermined fixed number. 

2. An impulse sender for use in automatic 
telephone systems and the like, comprising a 
plurality of depressible keys each corre 
sponding to a number, a set of interrupter 
contacts to transmit the impulses over the 
line, means for causing operation of said con 
tacts, setting mechanism controlled by said 
depressible keys to set said contact operating 
means so that for any key depressed said 
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contact operating means will cause said con 
tacts to be interrupted a number of times 
equal to the number corresponding to the key 
depressed, plus a fixed number, means for 

5 suspending the action of said impulse send 
ing contacts over a period corresponding to 
the predeterilined fixed number and means 
for holding up said contact operating mech 
anism until after the first depressed key of 
any sequence has been released. 

3. An impulse sender for use in automatic 
telephone systems and the like, comprising a 
plurality of depressible keys, a set of contacts 
adapted to transianit impulses over the line, 
an interrupter wheel to operate said contacts, 
means for driving said interrupter wheel, 
naeans controlled by said depressible keys for 
limiting the operation of said means for driv 
ing said interrupter wheel so that for depres 
sion of any one key the contacts are operated 
a number of tines equal to the number cor 
responding to the key depressed plus, in all 
cases, a predetermined fixed number, and 
means for suspending the action of said in 
pulse sending contacts over a period corre 
sponding to the predetermined fixed number. 

4. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a catchet wheel, 
key setting mechanism adapted to operate 
said 'atchei, wheel in accordance with the 
nuber corresponding to the key depressed 
plus in all cases, a predetermined fixed num 
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er, impulse sending means, means opera 
tively contected with said ratchet wheel to 
control the movement of the inpuise sending 
means and lineans for suspending operation 
of said impulse sending means Over a period 
corresponding to the predetermined fixed 
nimber of impulses. 

5. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key evers attached to said keys, a pivoted 
anember operatively connected to said ratchet 
wheel and adapted to be moved by said key 
levers to cause operation of said ratchet wheel 
through an arc, the magnitude of which 
varies in accordance with the number cor 
responding to the key depressed plus, in all 
cases, a predeteriniined fixed number, impulse 
sending lineans, means operatively connected 
with said ratchet, wheel to conti'ol the nove 
ment of the impulse sending lineans and means 

55 for suspending operation of said inpulse 
sending means over a period corresponding 
to the predeteriained fixed number of im 
pulses. 

6. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel. 
ley levers attached to said keys, a pivoted 
member operatively connected to said ratchet 
wheel and adapted to be moved by said key 
levers to cause operation of said ratchet wheel 
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through an arc, the magnitude of which va 
ries in accordance with the number corre 
sponding to the key depressed plus, in all 
cases, a predetermined fixed number, impulse 
Sending means, means operatively connected 
with said ratchet wheel to control the move 
ment of the impulse sending means, means for 
suspending operation of said impulse send 
ing means over a period corresponding to the 
predetermined fixed number of impulses, and 
means adapted to return each key to its 
raised position independent of the other keys. 

T. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, inpulse sending means, means operative 
ly connected with said ratchet wheel to con 
trol the movement of the impulse sending 
means, means for suspending operation of 
said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, a check-pawl co-operat 
ing with said ratchet wheel to prevent rota 
tion of the same in a reverse direction, means 
for raising said check-pawl from said ratchet 
operatively connected with said key setting 
mechanism so that when any key is depressed 
said check-pawl is raised clear of said ratchet 
wheel, and means for returning said check 
pawl into engagement with the ratchet wheel 
as soon as said depressed key is released. 

8. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means operative 
ly connected with said ratchet wheel to con 
trol the movement of the impulse sending 
means, means for suspending opera 
tion of said impulse sending means over a 
period corresponding to the predetermined 
fixed number of impulses, a check-pawl co 
operating with said ratchet wheel to prevent 
rotation of the same in a reverse direction, 
means for raising said check-pawl from said 
ratchet operatively connected with said key 
setting mechanism so that when any key is 
depressed said check-pawl is raised clear of 
said ratchet wheel, means for returning said 
check-pawl into engagement with the ratchet 
wheel as soon as said depressed key is released 
and means adapted to return each key to its 
raised position independent of the other keys. 

9. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel. 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
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number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, an arm, the 
novement of which is limited to the move. 
ment of said 'atchet wheel, a ratchet ring en 
gaged by said arm, means for freeing said 
arm from said ratchet ring to allow the same 
to move, an abutment on said impulse send 
ing means to engage with said arm and assist 
the movement of said impulse sending means, 
and means for suspending operation of said 
impulse sending means over a period corre 
sponding to the predetermined fixed number 
of impulses. 

10. An impulse sender for use in automatic 
telephone systems and the like comprising 
a plurality of depressible ike's, a latchet 
wheel, key setting mechanism adapted to 
operate said ratchet wheel in accordance 
with the number corresponding to the key 
depressed plus, in all cases, a predetermined 
fixed number, impulse sending means, a 
pivoted arm, a stop on said ratchet wheel to 
limit the movement of said arm, a ratchet 
ring engaged by said arm, means for free 
ing said ari from said ratchet ring after 
the ratchet wheel has been set in accordance 
with the key depressed so as to allow said 
arm to move and again engage said stop on 
said ratchet wheel, an abutment on said im 
pulse sending means to engage with said arm 
and arrest the movement of said impulse 
sending means and means for Suspending 
operation of said impulse sending means 
over a period corresponding to the predeter 
mined fixed number of impulses. 

11. A impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed 
number, impulse sending means, a pivoted 
arm, a stop on said ratchet wheel to limit 
the movement of said arm, a ratchet ring 
engaged by said arm, means, operated after 
the ratchet wheel has been set to corre 
spond to the key depressed, for moving said 
arm transversely with respect to said ratchet 
ring in order to free said arm from the 
teeth thereof and allow the same to move 
and again engage with said stop on said 
ratchet wheel, an abutment on said impulse 
sending means to engage with said arm and 
arrest the movement of said impulse send 
ing means and means for suspending opera 
tion of said impulse sending means over a 
period corresponding to the predetermined 
fixed number of impulses. 

12. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in accord 
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ance with the number corresponding to the 
key depressed plus, in all cases, a predeter 
mined fixed number, impulse sending means, 
a pivoted arm, a stop on said latchet wheel 
to limit the novement of said arm, a ratchet 
ring engaged by a said arm, cut away teeth to 
said ratchet ring adapted to holdi said arm. 
until the same is moved transversely with 
respect thereto, means, operated after the 
Jatchet wheel has been set to correspond to 
the key depressed, for moving said arm 
transversely with respect to said ratchet ring 
in order to free said arm) from the teeth 
thereof and allow the same to move and 
again engage with said stop on said ratchet 
wheel, an abutment on said impulse sending 
means to engage with said arm and arrest 
the movement of said impulse sending means 
and means for suspending operation of Said 
impulse sending means over a period corre 
sponding to the predetermined fixed number 
of impulses. 

3. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate, said ratchet wheel in accord 
ance with the number corresponding to the 
key depressed plus, in all cases, a predeter 
mined fixed number, impulse sending means, 
a pivoted arm, a stop on said ratchet wheel 
to limit the movement of said arm, a ratchet 
ring engaged by said arm, an arm connected 
to and moving with the ratchet wheel oper 
ating mechanism, an inturned tongue to 
said arm, a further arm engaged by said in 
turned tongue and held so that as said in 
turned tongue moves with the ratchet wheel 
it imparts to said further arm a sharp trans 
verse movement during its return movement, 
means for causing said transverse movement 
of said further arm to be transferred to 
Said arm engaging with said ratchet ring 
to free the same from the teeth there 
of after the ratchet wheel has been set, 
in accordance with the key depressed so 
as to allow said arm to move and again en 
gage said stop on said ratchet wheel, an abut 
ment on said impulse sending means to en 
gage with said arm and arrest the movement 
of said impulse sending means and means for 
suspending operation of said impulse send 
ing means over a period corresponding to the 
predetermined fixed number of impulses. 

14. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, a 
stop on said ratchet wheel to limit the move 
ment of said arm, a ratchet ring engaged by 
Said arm, means for freeing said arm from 
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said ratchet ring after the ratchet wheel has 
been set in accordance with the key depressed, 
a tension spring connected between said 
ratchet wheel and said arm to cause said arm 
to move and again engage with said stop on 
said ratchet, wheel, an abutment on said in 
pulse Sending means to engage with said ar. 
and arrest the movement of said impulse 
sending means and means for suspending 
operation of said impulse sending means over 
a period corresponding to the predetermined 
fixed number of impulses. 

15. An impulse sender for use in automatic 
telephone systems and the like connprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, a 
stop on said ratchet wheel to limit the move 
ment of said arm, a ratchet ring engaged by 
said arm, means, operated after the ratchet, 
wheel has been set to correspond to the key de 
pressed, for moving said arm transversely 
with respect to said ratchet ring in order to 
free said arm from the teeth thereof, a tension 
spring connected between said ratchet wheel 
and said arm to cause said arm to move and 
again engage with said stop on said ratchet 
wheel, an abutment on said impulse sending 
means to engage with said arm and arrest the 
movement of said impulse sending means 
and means for suspending operation of said 
inpulse sending means over a period corres 
ponding to the predetermined fixed number 
of impulses. 

16. An impulse sender for use in automat 
ic telephone systems and the like compris 
ing a plurality of depressible keys, a ratchet 
wheel, key setting mechanism adapted to 
operate said ratchet wheel in accordance with 
the number corresponding to the key depress 
ed plus, in all cases, a predetermined fixed 
number, impulse sending means, a pivoted 
arm, a stop on said ratchet wheel to limit the 
movement of said arm, a ratchet ring en 
gaged by said arm, an arm connected to and 
moving with the ratchet wheel operating 
mechanism, an inturned tongue to said arm, 
a further arm engaged by said inturned 
tongue and held so that as said inturned 
tongue moves with the ratchet wheel it in 
parts to said further arm a sharp transverse 
movement during its return movement, means 
for causing said transverse movement of said 
further arm to be transferred to said arm en 
gaging with said ratchet ring to free the same 
from the teeth thereof after the ratchet wheel 
has been set in accordance with the key de 
pressed, a tension spring connected between 
said ratchet wheel and said arm to cause said 
arm to move and again engage with said 
stop on said ratchet wheel, an abutment on 
said impulse sending means to engage with 
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said arm and arrest the movement of said im 
pulse sending means and means for suspend 
ing operation of said impulse sending means 
Over a period corresponding to the predeter 
mined fixed number of impulses. 

17. An impulse sender for use in automat 
ic telephone systems and the like compris 
ing a plurality of depressible keys, a ratchet 
wheel, key Setting mechanism adapted to op 
erate said ratciet, wheel in accordance with 
the number coli'esponding to the key de 
pressed plus, in all cases, a predetermined 
fixed number, impulse Sending means, a piv 
oted arm, a spring controlled stop on said 
ratchet wheel to limit the movement of said 
arm, a ratchet ring engaged by said arm, 
means for freeing said arm from said ratchet 
ring after the ratchet wheel has been set in 
accordance with the key depressed so as to al 
low said arm to move and again engage said 
Spring controlled stop on said ratchet wheel, 
an abutment on said impulse sending means 
to engage with said arm and arrest the move 
ment of said impulse sending means and 
means for suspending operation of said im 
pulse sending means over a period corres 
ponding to the predetermined fixed number 
of impulses. 

18. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
Said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, 
a spring controlled stop on said ratchet wheel 
to limit the movement of said arm, a ratchet 
ring engaged by said arm, an arm connected 
to and moving with the ratchet wheel oper 
atting mechanism, an inturned tongue to said 
arm, a further arm engaged by said inturned 
tongue and held so that as said inturned 
tongue moves with the ratchet wheel it im 
parts to said further arm a sharp transverse 
movement during its return movement, 
means for causing said transverse movement 
of said further arm to be transferred to said 
arm engaging with said ratchet ring to free 
the same from the teeth thereof after the 
ratchet wheel has been set in accordance with 
the key depressed so as to allow said arm to 
move and again engage said spring con 
trolled stop on said ratchet, wheel, an abut 
ment on said impulse sending means to en 
gage with said arm and arrest the movement 
of said impulse sending means and means for 
suspending operation of said impulse send 
ing means over a period corresponding to the 
predetermined fixed number of impulses. 

19. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in accord 
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ance with the number corresponding to the 
key depressed plus, in all cases, a prede 
termined fixed number, impulse sending 
means, a pivoted arm, a spring controlled 
stop on said ratchet wheel to limit the move 
ment of said arm, a ratchet ring engaged by 
said arm, an arm connected to and moving 
with the ratchet wheel operating mechanism, 
an inturned tongue to said arm, a further arm 
engaged by said inturned tongue and held 
so that as said inturned tongue moves with 
the ratchet wheel it imparts to said further 
arm a sharp transverse movement during its 
return movement, means for causing said 
transverse movement of said further arm to 
be transferred to said arm engaging with 
said ratchet ring to free the same from the 
teeth thereof after the ratchet wheel has been 
set in accordance with the key depressed, a 
tension spring connected between said 
ratchet wheel and said arm to cause said arm 
to move and again engage with said spring 
controlled stop on said ratchet wheel, an 
abutment on said impulse sending means to 
engage with said arm and arrest the move 
ment of said impulse sending means and 
means for suspending operation of said im 
pulse sending means over a period corre 
sponding to the predetermined fixed num 
ber of impulses. 

20. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in accord 
ance with the number corresponding to the 
key depressed plus, in all cases, a predeter 
mined fixed number, impulse sending means, 
a pivoted arm, a stop on said ratchet wheel to 
limit the movement of said arm, a ratchet 
ring mounted so as to be capable of a small 
rotary movement and engaged by said arm, 
an arm connected to and moving with the 
ratchet wheel operating mechanism, an in 
turned tongue to said arm, a further arm en 
gaged by said inturned tongue and held so 
that as said inturned tongue moves with the 
ratchet wheel it imparts to said further arm 
a sharp transverse movement during its re 
turn movement, means for causing said trans 
warse movement of said further arm to be 
transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set, 
in accordance with the key depressed, a ten 
sion spring connected between said ratchet 
wheel and said arm to cause said arm to move 
and again engage with said stop on said 
ratchet wheel, an abutment on said impulse 
sending means to engage with said arm and 
move the same and hence the ratchet ring 
with which the same is engaged forward a 
step against the action of the spring con 
trolled stop and finally arrest the movement 
of Said impulse Sending means, and means 
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for suspending operation of Said impulse 
sending means over a period corresponding 
to the predetermined fixed number of im 
pulses. 

21. An impulse sender for use in automatic 
telephone systems and the like comprising 
a plurality of depressible keys, a ratchet 
wheel, key setting mechanism adapted to op 
erate said ratchet wheel in accordance with 
the number corresponding to the key de 
pressed plus, in all cases, a predetermined 
fixed number, impulse sending means, a piv 
oted arm, a stop on said ratchet wheel to 
limit the movement of said arm, a ratchet 
ring mounted So as to be capable of a small 
rotary movement and engaged by said arm, 
an arm connected to and moving with the 
ratchet wheel operating mechanism, an in 
turned tongue to said arm, a further arm 
engaged by said inturned tongue and held so 
that as said inturned tongue moves with the 
ratchet wheel it imparts to Said further arm 
a sharp transverse movement during its re 
turn movement, means for causing said trans 
verse movement of said further arm to be 
transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set 
in accordance with the key depressed, a ten 
sion spring connected between said ratchet 
wheel and said arm to cause said arm to move 
and again engage with said stop on said 
l'atchet wheel, an abutment on said inpulse 
Sending means to engage with said arm and 
move the same and hence the ratchet ring 
with which the same is engaged forward a 
step against the action of the spring con 
trolled stop and finally arrest the movement 
of Said impulse Sending means, means for 
Suspending operation of said impulse send 
ing means over a period corresponding to the 
predetermined fixed number of inpulses and 
a set of contacts operatively connected to 
said ratchet ring adapted to cut the trans 
mitter and receiver out of circuit until such 
time as the impulse sending means come to 
rest. 

22. An impulse sender for use in automatic 
telephone systems and the like comprising 
a plurality of depressible keys, a ratchet 
wheel, key setting mechanism adapted to 
operate said ratchet wheel in accordance with 
the number corresponding to the key de 
pressed plus, in all cases, a predetermined 
fixed number, impulse sending means, means 
operatively connected with said ratchet wheel 
to control the movement of the impulse send 
ing means, means for suspending operation 
of said impulse sending means over a pe 
riod corresponding to the predetermined 
fixed number of impulses, said last men 
tioned means including a pin disc, a plu 
rality of pins carried by said pin disc, a 
striker arm operated from said ratchet wheel 
at the end of its movement to displace one of . 
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Said pins, contacts carried by said impulse 
Sending means, means for interrupting said 
Contacts and a rocking arm also carried by 
said impulse sending means and adapted to 
be engaged by the displaced pin to close the 
said contacts and suspend thereby the e?tec 
tive operation of the contact interrupting 
ille3S. 

23. An impulse sender for use in automatic 
telephone systems and the like comprising 
a plurality of depressible keys, a ratchet. 
wheel, key level's attached to said keys, a 
pivoted member operatively connected to said 
ratchet wheel and adapted to be moved by 
said key level's to cause operation of said 
ratchet wheel through an arc, the imagnitude 
of which varies in accordance with the num 
per corresponding to the key depressed pius, 
in all cases, a predetermined fixed number, 
impulse sending means, means operatively 
connected with said latchet wheel to control 
the movement of the impulse sending means, 
means for Suspending operation of said im 
pulse sending means over a period corre 
sponding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins car 
ried by Said pin disc, a striker arm operated 
from Said latchet wheel at the end of its 
movement to displace one of said pins, con 
tacts carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking arm, also carried by said impulse 
sending means and adapted to be engaged by 
the displaced pin to close the said contacts 
and suspend thereby the effective operation 
of the contact interrupting means. 

24. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to oper 
ate said ratchet, wheel in accordance with 
the number corresponding to the key de 
pressed pius, in all cases, a predeter 
mined fixed number, impulse sending means, 
an arm, the movement of which is lim 
ited to the novement of said ratchet. 
wheel, a ratchet ring engaged by said al'm, 
means for freeing said arm from said 'atchet 
ring to allow the same to move, an abutment, 
on said impulse sending means to engage with 
said arm and arrest, the movement of said 
impulse sending means, means for Suspending 
operation of said impulse sending means 
over a period corresponding to the predeter 
mined fixed number of impulses, said last 
mentioned means including a pin disc, a plu 
rality of pins carried by said pin disc, a 
striker arm operated from said ratchet wheel 
at the end of its movement to displace one of 
said pins, contacts carried by said impulse send 
ing means, means for interrupting said con 
tacts and a rocking arm also carried by said 
impulse sending means and adapted to be 
engaged by the displaced pin to close the said 

contacts and suspend thereby the effective 
operation of the contact interrupting means. 

25. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, 
a stop on said ratchet wheel to limit the move 
ment of said ram, a ratchet ring engaged by 
said arm, an arm connected to and moving 
with the ratchet wheel operating mechanism, 
an intuined tongue to said arm, a further arm 8 
engaged by said inturned tongue and held 
so that as said inturned tongue moves with the 
ratchet wheel it imparts to said further arm 
a sharp transverse movement during its re 
turn movement, means for causing said trans 
verse movement of said further arm to be 
transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheei has been set 
in accordance with the key depressed so as 
to allow said alm to move and again engage 
said stop on said ratchet, wheel, an abutment 
on said impulse sending means to engage 
with said arm and arrest the movement of 
said impulse sending means, means for sus- 9 
pending operation of said impulse sending 
means over a period corresponding to the 
predetermined fixed number of impulses, 
said last mentioned means including a pin 
disc, a plurality of pins carried by said pin 
disc, a striker arm connected to said further 
arm engaged by said inturned tongue and 
adapted to be moved transversely thereby in 
order to displace one of said pins, contacts 
carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking arm also carried by said impulse 
sending means and adapted to be engaged by 
the displaced pin to close the said contacts 
and suspend thereby the effective operation 
of the contact interrupting means. 

26. An impulse sender for use in the auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in ac 
cordance with the number corresponding 
to the key depressed plus, in all cases, a 
predetermined fixed number, impulse send 
ing means, a pivoted arm, a stop on said 
ratchet, wheel to limit the movement of 
said arm, a ratchet ring engaged by said arm, 
an arm connected to and moving with the 
ratchet wheel operating mechanism, an in 
turned tongue to said arm, a further arm en 
gaged by said inturned tongue and held so 
that as said inturned tongue moves with the 
ratchet wheel it imparts to said further arm 
a sharp transverse movement during its re 
turn movement, means for causing Said trans 
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verse movement of said further arm to be 
transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set in 
accordance with the key depressed, a tension 
spring connected between said ratchet wheel 
and said arm to cause said arm to move and 
again engage with said stop on said ratchet 
wheel, an abutment on said impulse sending 
means to engage with said arm and arrest 
the movement of said impulse sending means, 
means for suspending operation of Said im 
pulse sending means over a period corre 
sponding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins cal'- 
ried by said pin disc, a striker arm connected 
to said further arm engaged by said inturned 
tongue and adapted to be moved traversely 
thereby in order to displace one of said pins, 
contacts carried by said impulse sending 
means, means for interrupting said contacts 
and a rocking alm also carried by Said in 
pulse sending means and adapted to be en 
gaged by the displaced pin to close the said 
contacts and suspend thereby the effective op 
eration of the contact interrupting means. 

27. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means Operative 
ly connected with said ratchet wheel to con 
trol the movement of the impulse sending 
means, means for Suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
ber of impulses, said last mentioned means in 
cluding a pin disc, a plurality of pins carried 
by said pin disc, a striker aim operated from 
said ratchet wheel at the end of its movement 
to displace one of said pins, contacts carried 
by said impulse sending means, means for 
interrupting said contacts and a rocking arm 
also carried by said impulse sending means 
and adapted to be engaged by the displaced 
pin to close the said contacts and suspend 
thereby the effective operation of the contact 
interrupting means, and means for returning 
the displaced pin after it has operated the 
rocking arm. 

28. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, a 
stop on said ratchet wheel to limit the move 
ment of said arm, a ratchet ring engaged by 
said arm, an arm connected to and moving 
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with the ratchet wheel operating mechanism, 
an inturned tongue to said arm, a further arm 
engaged by said inturned tongue and held so 
that as said inturned tongue moves with the 
ratchet wheel it imparts to said further arm 
a sharp transverse movement during its re 
turn movement, imeans for causing said trans 
verse movement of said further arm to be 
transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set 
in accordance with the key depressed so as to 
allow said arm to move and again engage said 
stop on said ratchet wheel, an abutment on 
said impulse sending means to engage with 
said arm and arrest the movement of said 
impulse sending means, means for suspending 
operation of Said impulse sending means over 
a period corresponding to the predetermined 
fixed number of impulses, said last mentioned 
means including a pin disc, a plurality of pins 
carried by said pin disc, a striker arm con 
nected to said further arm engaged by said 
inturned tongue and adapted to be moved 
transversely thereby in order to displace one 
of Said pins, contacts carried by said im 
pulse sending means, means for interrupting 
said contacts and a rocking arm also carried 
by Said impulse sending means and adapted 
to be engaged by the displaced pin to close 
the said contacts and suspend thereby the ef 
fective operation of the contact interrupting 
means and means for returning the displaced 
pin after it has operated the rocking arm. 

29. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
Said I'atchet wheel in accordance with the 
lumber corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse Sending means, a pivoted arm, 
a stop on said ratchet wheel to limit the move 
ment of Said arm, a ratchet ring engaged by 
Said arm, an arm connected to and moving 
with the 'atchet wheel operating mechanism, 
an inturned tongue to said arm, a further arm. 
engaged by said inturned tongue and held 
so that as said in turned tongue moves with 
the ratchet wheel it imparts to said further 
arm a sharp transverse movement during its 
return movement, means for causing said 
transverse moveinent of said further arm to 
be transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set 
in accordance with the key depressed, a ten 
sion spring connected between said ratchet 
wheel and said arm to cause said arm to move 
and again engage with said stop on said 
ratchet wheel, an abutment on said impulse 
Sending means to engage with said arm and 
arrest the movement of said impulse send 
ing means, means for suspending operation 
of said impulse sending means over a period 
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corresponding to the predetermined fixed 
number of impulses, said last mentioned 
means including a pin disc, a plurality of pins 
carried by said pin disc, a striker arm con 
nected to said further arm engaged by said 
inturned tongue and adapted to be moved 
transversely thereby in order to displace one 
of said pins, contacts carried by said impulse 
Sending means, means for interrupting said 
contacts and a rocking arm also carried by 
said impulse sending meang and adapted to 
be engaged by the displaced pin to close the 
said contacts and suspend thereby the efiec 
tive operation of the contact interrupting 
means and means for returning the displaced 
pin after it has operated the rocking arm. 

30. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means opera 
tively connected with said ratchet wheel to 
control the movement of the impulse send 
ing means, means for suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins car 
ried by said pin disc, a striker arm operated 
from said ratchet wheel at the end of its 
movement to displace one of said pins, coln 
tacts carried by said impulse sending ineans, 
means for interrupting said contacts and a 
rocking arm also carried by said impulse 
sending means, and having a surface adapted 
to engage said displaced pin to cause said 
rocking arm to rock and so close said contacts 
and suspend the effective operation of the 
contact interrupting means, the length of said 
surface of the rocking arm adapted to engage 
said pin being such that the effective opera 
tion of the contact interrupting means is sus 
pended over a period corresponding to a num 
ber of interruptions equal to the predeter 
mined fixed number which is added in all 
CS8S. 

31. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate said 
ratchet wheel in accordance with the number 
corresponding to the key depressed plus, in 
all cases, a predetermined fixed number, in 
pulse sending means, means operatively con 
nected with said ratchet wheel to control the 
movement of the impulse sending means, 
means for suspending operation of said im 
pulse sending means over a period corre 
sponding to the predetermined fixed number 
of impulses, said last mentioned means in 
cluding a pin disc, a plurality of pins carried 
by said pin disc, a striker arm operated from 
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Said ratchet wheel at the end of its movement 
to displace one of said pins, contacts carried 
by said impulse sending means, means for 
interrupting said contacts and a rocking arm 
also carried by Said impulse sending means, 
and having a surface adapted to engage said 
displaced pin to cause said rocking arm to 
rock and SO close said contacts and suspend 
the effective operation of the contact inter 
rupting means, the length of said surface of 
the rocking arm) adapted to engage said pin 
being Such that the effective operation of the 
contact interrupting means is suspended over 
a period corresponding to a number of in 
terruptions equal to the predetermined fixed 
number which is added in all cases and means 
for returning the displaced pin after it has 
operated the rocking arm. 

32. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, 
a stop on said ratchet wheel to limit the move 
ment of said arm, a ratchet ring engaged by 
said arm, an arm connected to and moving 
with the ratchet wheel operating mechanism, 
an inturned tongue to said arm, a further 
arm engaged by said inturned tongue and 
held so that as said inturned tongue moves 
With the ratchet wheel it imparts to said 
further arm a sharp transverse movement 
during its return movement, means for caus 
ing said transverse movement of said further 
arm to be transferred to said arm engaging 
with said ratchet ring to free the same from 
the teeth thereof after the ratchet wheel has 
been set in accordance with the key de 
pressed, a tension spring connected between 
said ratchet wheel and said arm to cause said 
arm to move and again engage with said 
stop on said ratchet, wheel, an abutment on 
said impulse sending means to engage with 
said arm and arrest the movement of said 
impulse sending means, means for suspend 
ing operation of said impulse sending means 
over a period corresponding to the prede: 
termined fixed number of impulses, said last 
mentioned means including a pin disc, a plu 
rality of pins carried by said pin disc, a 
striker arm connected to said further arm 
engaged by said inturned tongue and adapted 
to be moved transversely thereby in order 
to displace one of said pins, contacts carried 
by said impulse sending means, means for in 
terrupting said contacts and a rocking arm 
also carried by said impulse sending means 
and having a surface adapted to engage said 
displaced pin to cause said rocking arm to 
rock and so close said contacts and suspend 
the effective operation of the contact inter 
rupting means, the length of said Surface 
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of the rocking arm adapted to engage said 
pin being such that the effective operation 
of the contact interrupting means is suspend 
ed over a period corresponding to a number 
of interruptions equal to the predetermined 
fixed number which is added in all cases. 

33. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed 
number, impulse sending means, a pivoted 
arm, a stop on said ratchet wheel to limit 
the movement of said arm, a ratchet ring 
engaged by said arm, an arm connected 
to and moving with the ratchet wheel 
operating mechanism, an inturned tongue 
to said arm, a further arm engaged 
by said inturned tongue and held so that 
as said inturned tongue moves with the 
ratchet wheel it imparts to said further arm 
a sharp transverse movement during its re 
turn movement, means for causing said trans 
verse movement of said further arm to be 
transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set 
in accordance with the key depressed, a ten 
sion spring connected between said ratchet 
wheel and said arm to cause said arm to move 
and again engage with said stop on said 
ratchet wheel, an abutment on said impulse 
sending means to engage with said arm and 
arrest the movement of said impulse sending 
means, means for suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
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including a pin disc, a plurality of pins car 
ried by said pin disc, a striker arm connect 
ed to said further arm engaged by said in 
turned tongue and adapted to be moved trans 
versely thereby in order to displace one of 
said pins, contacts carried by said impulse 
sending means, means for interrupting said 
contacts and a rocking arm also carried by 
said impulse sending means having a sur 
face adapted to engage said displaced pin to 
cause said rocking arm to rock and so close 
said contacts and suspend the effective opera 
tion of the contact interrupting means, the 
length of said surface of the rocking arm 
adapted to engage said pin being such that 
the effective operation of the contact inter 
rupting means is suspended over a period 
corresponding to a number of interruptions 
equal to the predetermined fixed number 
which is added in all cases and means for re 
turning the displaced pin after it has op 
erated the rocking arm. - 

34. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
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key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means opera 
tively connected with said ratchet wheel to 
control the movement of the impulse send 
ing means, means for suspending operation 
of said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, said last mentioned 
means including a pin disc, a plurality of pins 
carried by said pin disc, a striker arm oper 
ated from said ratchet wheel at the end of its 
movement to displace one of said pins, con 
tacts carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking arm also carried by said impulse 
sending means adapted to be engaged by the 
displaced pin to close the said contacts and 
suspend thereby the effective operation of the 
contact interrupting means, and a wiper arm 
carried by said impulse sending means and 
disposed behind the rocking arm in the di 
rection of movement of the impulse sending 
means, said wiper arm being adapted to en 
gage the displaced pin and return the same 
to its normal position. 

35. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means operative 
ly connected with said ratchet wheel to con 
trol the movement of the impulse sending 
means, means for suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins car 
ried by said pin disc, a striker arm operated 
from said ratchet wheel at the end of its 
movement to displace one of said pins, con 
tacts carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking arm also carried by said impulse 
sending means, having a surface adapted to 
engage said displaced pin to cause said rock 
ing arm to rock and so close said contacts and 
suspend the effective operation of the con 
tact interrupting means, the length of said 
surface of the rocking arm adapted to en 
gage said pin being such that the effective 
operation of the contact interrupting means 
is suspended over a period corresponding to 
a number of interruptions equal to the prede 
termined fixed number which is added in all 
cases, and a wiper arm carried by said im 
pulse sending means and disposed behind the 
rocking arm in the direction of movement 
of the impulse sending means, said wiper 
arm being adapted to engage the displaced 
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pin and return the same to its normal posi 
tion. 

36. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, a 
stop on said ratchet wheel to limit the 
movement of said arm, a ratchet ring engaged 
by said arm, an arm connected to and mov 
ing with the ratchet wheel operating mecha 
nism, an inturned tongue to said arm, a fur 
ther arm engaged by said inturned tongue 
and held so that as said inturned tongue 
moves with the ratchet wheel it imparts to 
said further arm a sharp transverse move 
ment during its return movement, means for 
causing said transverse movement of said fur 
ther arm to be transferred to said arm engag 
ing with said ratchet ring to free the same 
from the teeth thereof after the ratchet wheel 
has been set in accordance with the key de 
pressed, a tension spring connected between 
said ratchet wheel and said arm to cause said 
arm to move and again engage with said stop 
on said ratchet wheel, an abutment on said 
impulse sending means to engage with said 
arm and arrest the movement of said impulse 
sending means, means for suspending oper 
ation of said impulse sending means over a 
period corresponding to the predetermined 

5 fixed number of impulses, said last mentioned 
means including a pin disc, a plurality of 
pins carried by said pin disc, a striker arm 
connected to said further arm engaged by 
said inturned tongue and adapted to be 
moved transversely thereby in order to dis 
place one of said pins, contacts carried by 
said impulse sending means, means for in 
terrupting said contacts and a rocking arm 
also carried by said impulse sending means 
having a surface adapted to engage said dis 
placed pin to cause said rocking arm to rock 
and so close said contacts and suspend the 
effective operation of the contact interrupt 
ing means, the length of said surface of the 
rocking arm adapted to engage said pin be 
ing such that the effective operation of the 
contact interrupting means is suspended over 
a period corresponding to a number of inter 
ruptions equal to the predetermined fixed 
number which is added in all cases, means for 
returning the displaced pin after it has op 
erated the rocking arm and a wiper arm car 
ried by said impulse sending means and dis 
posed behind the rocking arm in the direc 
tion of movement of the impulse sending 
means, said wiper arm being adapted to en 
gage the displaced pin and return the same 
to its normal position. 

37. An impulse sender for use in automatic 
telephone systems and the like comprising a 
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plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means opera 
tively connected with said ratchet wheel to 
control the movement of the impulse sending 
means, means for suspending operation of 
said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, said last mentioned 
means including a pin disc, a plurality of 
pins carried by said pin disc, a striker arm 
carried by said ratchet wheel in such a manner 
as to be incapable of rotary movement on 
the same, but free to move transversely with 
respect to the same, said striker arm being 
connected to said further arm engaged by 
said inturned tongue and adapted to be 
moved ti'ansversely thereby in order to dis 
place one of said pins, contacts carried by 
said impulse sending means, means for in 
terrupting said contacts and a rocking arm 
also carried by said impulse sending means 
and adapted to be engaged by the displaced 
pin to close the said contacts and suspend 
thereby the effective operation of the contact 
interrupting means. 

38. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, a pivoted arm, 
a stop on said ratchet wheel to limit the 
movement of said arm, a ratchet ring engaged 
by said arm, an arm connected to and moving 
with the ratchet wheel operating mechanism, 
an inturned tongue to said arm, a further 
arm engaged by said inturned tongue and 
held so that as said inturned tongue moves 
with the ratchet wheel it imparts to said fur 
ther arm a sharp transverse movement during 
its return movement, means for causing said 
transverse movement of said further arm to 
be transferred to said arm engaging with said 
ratchet ring to free the same from the teeth 
thereof after the ratchet wheel has been set 
in accordance with the key depressed, a ten 
sion spring connected between said ratchet 
wheel and said arm to cause said arm to move 
and again engage with said stop on said 
ratchet wheel, an abutment on said impulse 
sending means to engage with said arm and 
arrest the movement of said impulse sending 
means, means for suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins car 
ried by said pin disc, a striker arm carried 
by said ratchet wheel in Such a manner as to 
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be incapable of rotary movement on the same, 
but free to move transversely with respect 
to the same, said striker arm being connected 
to said further arm engaged by said inturned 
tongue and adapted to be moved transverse 
ly thereby in order to displace one of said 
pins, contacts carried by said impulse send 
ing means, means for interrupting said con 
tacts and a rocking arm also carried by said 
impulse sending means and having a surface 
adapted to engage said displaced pin to cause 
said rocking arm to rock and so close said 
contacts and suspend the effective operation 
of the contact interrupting means, the length 
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of said surface of the rocking arm adapted to 
engage said pin being such that the effective 
operation of the contact interrupting means 
is suspended over a period corresponding to a 
number of interruptions equal to the prede 
termined fixed number which is added in all 
CS8S. 

39. An impulse sender for use in automatic 
telephone systems and the like, comprising 
a plurality of depressible keys each corre 
sponding to a number, a set of interrupter 
contacts to transmit the impulses over the 
line, means for causing operation of said 
contacts, setting mechanism controlled by 
said depressible keys to set said contact op 
erating means so that for any key depressed 
said contact operating means will cause said 
contacts to be interrupted a number of times 
equal to the number corresponding to the 
key depressed, plus a fixed number, means 
for suspending the action of said impulse 
sending contacts over a period correspond 
ing to the predetermined fixed number, said 
means including a setting melinber, abut 
ments, one of which is adapted to be selec 
tively displaced by said setting member when 
operated by the depression of a key, and a 
rocking arm carried by said impulse sending 
means to suspend the effective operation of 
said contact operating means. 

40. An impulse sender for use in automatic 
telephone systems and the like, comprising a 
plurality of depressible keys each corre 
sponding to a number, a set of interrupter 
contacts to transmit the impulses over the 
line, means for causing operation of said 
contacts, setting mechanism controlled by 
said depressible keys to set said contact op 
erating means so that for any key depressed 
said contact operating means will cause said 
contacts to be interrupted a number of times 
equal to the number corresponding to the 
key depressed, plus a fixed number, means 
for suspending the action of said impulse 
sending contacts over a period correspond 
ing to the predetermined fixed number, means 
for holding up said contact operating mech 
anism until after the first depressed key of 
any sequence has been released, said means 
including a setting member, abutments, one 
of which is adapted to be selectively dis 
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placed by said setting member when operat 
ed by the depression of a key, and a rocking 
arm carried by said impulse sending means 
to suspend the effective operation of said con 
tact operating means. 

41. An impulse sender for use in automatic 
telephone systems and the like, comprising a 
plurality of depressible keys, a set of con 
tacts adapted to transmit impulses over the 
line, an interrupter wheel to operate said 
contacts, means for driving said interrupter 
wheel, means controlled by said depressible 
keys for limiting the operation of said means 
for driving said interrupter wheel so that 
for depression of any one key the contacts 
are operated a number of times equal to the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, means for suspending the action of said 
inpulse sending contacts over a period cor 
responding to the predetermined fixed num 
ber, said means including a setting member, 
abutments, one of which is adapted to be se 
lectively displaced by said setting member 
when operated by the depression of a key, 
and a rocking arm carried by said impulse 
sending means to suspend the effective opera 
tion of said contact operating means. 

42. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means opera 
tively connected with said ratchet wheel to 
control the movement of the impulse sending 
lineans, means for suspending operation of 
said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, said means including a 
Setting member, abutments, one of which is 
adapted to be selectively displaced by said 
setting member when operated by the de 
pression of a key, and a rocking arm carried 
by said impulse sending means to suspend 
the effective operation of said contact operat 
ing means. 

43. An impulse sender for use in automatic 
telephone systems and the like comprising 
a plurality of depressible keys, a ratchet 
wheel, key setting mechanism adapted to 
Operate said ratchet wheel in accordance 
with the number corresponding to the key 
depressed plus, in all cases, a predetermined 
fixed number, impulse sending means, means 
operatively connected with said ratchet wheel 
to control the movement of the impulse send 
ing means, means for suspending operation 
of said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, a check-pawl co-operat 
ing with said ratchet wheel to prevent rota 
tion of the same in a reverse direction, means 
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for raising said check-pawl from said ratchet 
operatively connected with said key setting 
mechanism so that when any key is depressed 
said check-pawl is raised clear of said ratchet 
wheel, means for returning said check-pawl 
into engagement with the ratchet wheel as 
soon as said depressed key is released, said 
means including a setting member, abut 
ments, one of which is adapted to be selec 
tively displaced by said setting member when 
operated by the depression of a key, and a 
rocking arm carried by said impulse sending 
means to suspend the effective operation of 
said contact operating means. 

44. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means opera 
tively connected with said ratchet wheel to 
control the movement of the impulse sending 
means, means for suspending operation of 
said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, said means including a 
transversely movable striker arm adapted to 
be operated from said ratchet wheel, abut 
ments, one of which is adapted to be selec 
tively displaced by said setting member when 
operated by the depression of a key, and a 
rocking arm carried by said impulse sending 
means to suspend the effective operation of 
said contact operating means. 

45. An impulse sender for use in automatic 
telephone system and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means opera 
tively connected with said ratchet wheel to 
control the movement of the impulse sending 
means, means for suspending operation of 
said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, a check-pawl co-operat 
ing with said ratchet wheel to prevent rota 
tion of the same in a reverse direction, means 
for raising said check-pawl from said ratchet 
operatively connected with said key setting 
mechanism so that when any key is depressed 
said check-pawl is raised clear of said ratchet 
wheel, means for returning said check-paw 
into engagement with the ratchet wheel as 
soon as said depressed key is released, said 
means including a transversely movable 
striker arm adapted to be operated from 
said ratchet wheel, abutments, one of which 
is adapted to be selectively displaced by said 
setting member when operated by the depres 
sion of a key, and a rocking arm carried by 

said impulse sending means to suspend the 
effective operation of said contact operating 
means. 

46. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet, wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
bel', impulse sending means, means opera 
tively connected with said ratchet, wheel to 
control the movement of the impulse sending 
means, means for suspending operation of 
Said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, said last mentioned 
means including a pin disc, a plurality of pins 
held friction tight in said pin disc, a striker 
arm operated from said ratchet wheel at the 
end of its movement to displace one of said 
pins, contacts carried by said impulse send 
ing means, means for interrupting said con 
tacts and a rocking arm also carried by said 
impulse sending means and adapted to be en 
gaged by the displaced pin to close the said 
contacts and suspend thereby the effective 
Operation of the contact interrupting means. 

47. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in accord 
ance with the number corresponding to the 
key depressed plus, in all cases, a predeter 
ined fixed number, impulse sending means, 

a pivoted arm, a stop on said ratchet wheel 
to limit the movement of said arm, a ratchet 
ring engaged by said arm, an arm connected 
to and moving with the ratchet wheel operat 
ing mechanism, an inturned tongue to said 
arm, a further arm engaged by said inturned 
tongue and held so that as said inturned 
tongue moves with the ratchet wheel it im 
parts to said further arm a sharp transverse 
movement during its return movement, 
means for causing said transverse movement 
of said further arm to be transfered to said 
arm engaging with said ratchet ring to free 
the same from the teeth thereof atter the 
ratchet wheel has been set in accordance 
with the key depressed so as to allow said 
arm to move and again engage said stop on 
said ratchet wheel, an abutment on said im 
pulse sending means to engage with said arm 
and assist the movement of said impulse 
sending means, means for Suspending opera 
tion of said impulse sending means over a 
period corresponding to the predetermined 
fixed number of impulses, said last men 
tioned means including a pin disc, a plural 
ity of pins held friction tight in said pin 
disc, a striker arm connected to said further 
arm engaged by said inturned tongue and 
adapted to be moved transversely thereby 
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in order to displace one of Said pins, con 
tacts carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking alm also carried by said impulse 
sending means and adapted to be engaged 
by the displaced pin to close the said contacts 
and suspend thereby the effective operation 
of the contact interrupting lineans. 

4S. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanisin adapt 
ed to operate said ratchet, wheel in accord 
ance with the number corresponding to the 
key depressed plus, in all cases, a pi'edeter 
milled fixed number, impulse Seiding means, 
means operatively connected with said ratchet 
wheel to control the movement of the lin 
pulse sending means, means for suspending 
operation of said impulse sending means 
over a period corresponding to the redeter 
mined fixed number of impulses, said last 
mentioned means including a pin disc, a plu 
rality of pins held friction tight in said 
pin disc, a striker arm operated from said 
ratchet wheel at the end of its movement to 
displace one of said pins, contacts carried by 
aid impulse sending means, means fol' inter 
rupting said contacts and a rocking alm also 
carried by said impulse Sending means, and 
having a surface adapted to engage Said dis 
placed pin to cause said rocking arm to rock 
and so close said contacts and suspend the 
effective operation of the contact interrupt 
ing means, the length of said surface of the 
rocking airn adapted to engage Said pin be 
ing such that the effective operation of the 
contact interrupting means is suspended 
over a period corresponding to a number of 
interruptions equal to the predetermined 
fixed number which is added in all cases. 

49. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in accord 
ance with the number corresponding to the 
key depressed plus, in all cases, a predeter 
nined fixed number, impulse sending means, 
means operatively connected with said 
ratchet, wheel to control the movement of 
the impulse sending means, means for sus 
pending operation of said impulse sending 
means over a period corresponding to the 
predetermined fixed number of impulses, 
said last mentioned means including a pin 
disc, a plurality of pins held friction tight 
in said pin disc, a striker arm operated 
from said ratchet wheel at the end of its 
movement to displace one of Said pins, con 
tacts carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking arm also carried by said impulse 
sending means adapted to be engaged by the 
displaced pin to close the said contacts and 
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suspend thereby the effective operation of 
the contact interrupting means, and a wiper 
arm carried by said impulse sending means 
and disposed behind the rocking arm in the 
direction of movement of the impulse send 
ing means, Said wiper arm being adapted to 
engage the displaced pin and return the same 
to its normal position. 

50. An impulse sender for use in automatic 
telephone systems and the like comprising 
a plurality of depressible keys, a ratchet 
wheel, key setting mechanism adapted to 
operate said ratchet wheel in accordance with 
the number corresponding to the key de 
pressed plus, in all cases, a predetermined 
fixed number, impulse sending means, means 
operatively connected with said ratchet wheel 
to control the movement of the impulse send 
ing means, means for Suspending operation 
of said impulse sending means over a period 
corresponding to the predetermined fixed 
number of impulses, said last mentioned 
means including a pin disc, a plurality of 
pins carried by said pin disc, a plurality of 
turns of textile material around said pins, a 
spring to hold said textile material in good 
frictional contact with said pins, a striker 
arm operated from said ratchet wheel at the 
end of its movement to displace one of said 
pins, contacts carried by said impulse send 
ing means, means for interrupting said con 
tacts and a rocking arm also carried by said 
impulse sending means and adapted to be en 
gaged by the displaced pin to close the said 
contacts and suspend thereby the effective 
operation of the contact interrupting means. 

51. An impulse Sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means operative 
ly connected with said ratchet wheel to con 
trol the movement of the impulse sending 
means, means for suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins in said 
pin disc, a plurality of turns of textile mate 
rial around said pins, a spring to hold said 
textile material in good frictional contact 
with said pins, a striker arm operated from 
said ratchet wheel at the end of its movement 
to displace one of said pins, contacts carried 
by said impulse sending means, means for in 
terrupting said contacts and a rocking arm 
also carried by said impulse sending means. 
and having a surface adapted to engage said 
displaced pin to cause said rocking arm to rock 
and so close said contacts and suspend the ef 
fective operation of the contact interrupting 
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ing arm adapted to engage said pin being 
such that the effective operation of the contact 
interrupting means is suspended over a period 
corresponding to a number of interruptions 
equal to the predetermined fixed number 
which is added in all cases. 

52. An impulse sender for use in automatic 
telephone systems and the like comprising a 
plurality of depressible keys, a ratchet wheel, 
key setting mechanism adapted to operate 
said ratchet wheel in accordance with the 
number corresponding to the key depressed 
plus, in all cases, a predetermined fixed num 
ber, impulse sending means, means operative 
ly connected with said ratchet wheel to con 
trol the movement of the impulse sending 
means, means for Suspending operation of 
said impulse sending means over a period cor 
responding to the predetermined fixed num 
ber of impulses, said last mentioned means 
including a pin disc, a plurality of pins in 
said pin disc, a plurality of turns of textile 
material around said pins, a spring to hold 
said textile material in good frictional con 
tact with said pins, a striker arm operated 
from said ratchet wheel at the end of its 
movement to displace one of said pins, con 
tacts carried by said impulse sending means, 
means for interrupting said contacts and a 
rocking arm also carried by said impulse 
sending means adapted to be engaged by the 
displaced pin to close the said contacts and 
suspend thereby the effective operation of the 
contact interrupting means, and a wiper arm 
carried by said impulse sending means and 
disposed behind the rocking arm in the direc 
tion of movement of the impulse sending 
means, said wiper arm being adapted to en 
gage the displaced pin and return the same 
to its normal position. 

53. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key setting mechanism adapt 
ed to operate said ratchet wheel in accord 
ance with the number corresponding to the 
key depressed plus, in all cases, a prede 
termined fixed number, impulse sending 
means, means operatively connected with 
said ratchet wheel to control the movement 
of the impulse sending means, means for 
suspending operation of said impulse send 
ing means over a period corresponding to 
the predetermined fixed number of impulses 
and a driving spring wound by the move 
ment of said ratchet wheel and unwinding 
to drive said impulse sending means. 

54. An impulse sender for use in auto 
matic telephone systems and the like, com 
prising a plurality of depressible keys each 
corresponding to a number, a set of inter 
rupter contacts to transmit the impulses over 
the line, means for causing operation of said 
contacts, setting mechanism controlled by 
said depressible keys to set said contact op 
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erating means so that for any key depressed 
said contact operating means will cause said 
contacts to be interrupted a number of times 
equal to the number corresponding to the 
key depressed, plus a fixed number, means 
for suspending the action of said impulse 
sending contacts over a period correspond 
ing to the predetermined fixed number, and 
a governor to control the speed of said im 
pulse sending means. 

55. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key levers attached to said 
keys, a pivoted plate having an inclined edge 
with which said key levers engage so that 
contact is made at different distances from 
the fulcrum whereby equal depression of the 
keys causes different amounts of depression 
of the plate, means operatively connecting 
said plate to the ratchet wheel in order to 
cause said ratchet wheel to move by an 
amount corresponding to the number of the 
key depressed, plus, in all cases, a prede 
termined fixed number, impulse sending 
means, means operatively connected with 
said ratchet wheel to control the movement 
of the impulse sending means, and means 
Suspending the action of said impulse send 
ing contacts over a period corresponding to 
the predetermined fixed number. 

56. An impulse sender for use in auto 
matic telephone systems and the like com 
prising a plurality of depressible keys, a 
ratchet wheel, key levers attached to said 
keys, a pivoted plate having an inclined edge 
with which said key lever's engage so that 
contact is made at different distances from 
the fulcrum whereby equal depression of the 
keys causes different amounts of depression 
of the plate, means operatively connecting 
said plate to the ratchet wheel in order to 
cause said ratchet wheel to move by an 
amount corresponding to the number of the 
key depressed, plus, in all cases, a prede 
termined fixed number, means for raising 
said plate after depression, and a stop to 
limit the upward movement of the same, im 
pulse sending means, means operatively con 
nected with said ratchet wheel to control the 
movement of the impulse sending means, and 
means suspending the action of said impulse 
Sending contacts over a period corresponding 
to the predetermined fixed number. 

In testimony whereof I have signed my 
name to this specification. 

DONALD MACADIE. 
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