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UNITED STATES PATENT OFFICE 
2,358.267 

TELEPIONE SYSTEMI 

Barth Vander Els, Waldwick, N. J., assignor to 
Western Electric Company, Incorporated, New . . 
York, N. Y., a corporation of New York ?? 

Application September 9, 1942, Serial No. 45,69 
(Cl. 779—175.23) 15 Claims. 

This invention relates to automatic SWitching 
telephone Systems and more particularly to the 
Control of pulse-responsive devices for Such SyS 
temS. 

It is the object of the invention to simplify 
the equipment for controlling revertive impulse 
responsive devices. 
Some telephone systems known in the art are 

controlled by the direct impulse method and 
others by the revertive impulse method. The 
direct impulse method is used for positioning 
step-by-step switches or other pulse-responsive 
devices in which the regulating factor is the pulse 
transmitter, such as a dial or pulse repeater. 
The revertive impulse method is used in large 
telephone offices, such as the panel or crossbar 
office systems, in which a fundamental circuit is 
formed between a control device and a pulsing 
device for positioning SWitches or registers in a 
sender. This pulsing device may be in the form 
of a switch commutator or a register controlling 
relay which in present Systems is regulated under 
the control of a Series of counting relayS Which 
are marked according to the number of direct 
pulses received by the control device having the 
counting relays therein. When the fundamental 
circuit is closed by a control circuit relay, the 
distantly related pulsing device operates continu 
ously in synchronous relation with the counting 
relays until the fundamental circuit is opened 
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by a particular counting relay. Ordinarily there 
are ten pairs of counting relays arranged to count 
a maximum of ten pulses. 
The registers of register Senders, such as shown 

in the crossbar system of Patent 2,089,921 issued 
to W. W. Carpenter, August 10, 1937, are of the 
type which are positioned by the revertive inpulse 
method, a fundamental circuit being shown be 
tWeen the pulsing relays of the Sender and the 
counting relays of another circuit. The same 
Control circuit arrangement has been used for 
operating and testing Senders and it has been 
found to be a matter of economy to test ten or 
Inore Senders simultaneously. This requires a 
large number of sets of counting relays and other 
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associated equipment for controlling the number 
of pulses transmitted. 

It is a feature of this invention to associate 
a simple dial with the control part of the revertive 
impulse fundamental circuit to function with the 
pulsing equipment of a sender for the operation 
of the Sender register equipment. 
Another and related feature resides in the use 

of one dial in place of a large plurality of counting 
relays for simultaneously controlling the opera 
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tion of a plurality of revertive impulse senders 
for testing the operation of Said Senders. 
These and other featres Will be discusSed minore 

fully in the following description. 
To illustrate the invention and the economy 

in the use of the invention, reference may be had 
to the accompanying drawings, in which: 

Fig. 1 illustrates a plurality of Senders diagram 
matically in the left portion of the figure asso 
ciated. With a digit control circuit in the right 
and lower portion of this figure; 

Fig. 2 illustrates the remainder of this digit 
control circuit; ? 

Figs. 3 and 4 diagrammatically illustrate modi 
fications of the fundamental circuit using a dial 
in the digit control portion of this-circuit; 

Figs, 5, 6, and 7 illustrate digit control circuits 
using counting relays for simultaneously oper 
ating a plurality of senders shown diagrammati 
cally in the left portion of Fig. 5; 

Fig. 8 illustrates: a telephone Systern having an 
operator's position equipped with a dial for con 
trolling a revertive impulse sender; 

Fig. 9 illustrates the order of assembling 
sheets of the drawings. m 

In Order to make a comparison from the view 
point of economy and improvement between the 
digit control circuit of the invention and other 

the 

digit control circuits for revertive impulse sys 
tems, a short description is given in the following 
paragraphs of the arrangement now in general 
USe. 
A Sender of the character operated by revertive 

impulses is disclosed and described in Patent 
2,089,921 issued to W. W. Carpenter, August 10, 
1937. This sender is shown in Figs. 29, 30 and 
37 and described in detail in pages 20, 21, 22 and 
23 of the Specification. The fundamental circuit 
extends from a control circuit which may be in 
another Sender, over leads 589 and 582) shown 
in Fig. 58 of this patent. The incoming conductor 
58f 9 may be traced to conductors 5826 and 37.26 
thence through a contact on relay 370), a contact 
On relay 3, Winding of what is generally known 
as the L relay 3045 to battery. The incoming 
conductor 582 may be traced to conductors 5825 
and 325 and thence through a contact on relay 
3700, a contact on relay 370 , through the wind 
ing of what is generally known as the stepping 
or pulsing relay 300) to ground. The L relay 
30.5 is the equivalent of relay or 9 shown 
in Fig. 1, 50 or 5 ( shown in Fig. 5, 34, shown 
in Fig. 3 and 440 shown in Fig. 4. The stepping 
or pulsing relay 30 is the equivalent of relay 
03 or 93 shown in Fig. 1, 52 or 5 2 shown in 
Fig. 5,342 shown in Fig. 3 and 442 shown in Fig. 4. 



2 
The fundamental for a control circuit which 

may be connected with conductors 589 and 5829 
of Patent 2,089,921 is shown in sender circuit 
Patent 2,106,360 to R. Raymond, January 25, 1938. 
The latter patent includes counting relays 220 
to 234 and a control circuit stepping relay 202 
in Fig. 12 which are connected in the fundamental 
circuit extending through equipment, as described, 
to conductors 328 and 329 of Fig. 3 of the Ray 
mond patent. Conductors 328 and 329 may be 
connected to the above-mentioned conductors 
589 and 5820 of the Carpenter patent for con 
trolling the number of pulses transmitted by the 
Sender pulsing relay for registering digits. The 
fundamental circuit and the method of operating 
the counting relays in Patent 2,106,360 may be 
traced from the description given on page 5, col 
lumn 2, lines 11 to 74 of this patent, and need 
not be again described herein. 
Again referring to Patent 2,089,921, it may be 

Seen that a test operation of the Sender can be 
made by inserting a test circuit plug in the jack 
shown in the left upper portion of Fig. 37 of the 
drawings for this patent. The tip spring of this 
jack is connected through a contact on relay 
370?, winding of the L relay. 305 to battery. 
The ring spring of this jack is connected through 
a contact of relay 30, winding of the stepping 
relay 3000 to ground. As herein stated, the op 
eration of the sender, the transmission of re 
vertive pulses and the pulse recording by the 
crossbar registers shown in Fig. 29 are fully de 
Scribed on pages 20, 21 and 22 of this patent and 
need not be again described herein. In the draw 
ings of this application, Figs. 1, 3, 4 and 5, and 
the register equipment diagrammatically shown 
may be the same as shown in the Carpenter 
patent. 

O 
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of the jacks 605 to 609 as required for marking 
the counting relays to control the number of 
counting relays to be operated for the incoming 
brush digit. A similar plug is inserted in One of 
jacks 66 to 624 to control the number of pulses 
in the incoming group digit. In the Same man 
ner similar plugs are inserted in jacks 60 to 64 
for the final brush digit, in one of jacks 625 to 
634 for the tens digit, and in one of jacks 635 to 
644 for the units digit. 
The procedure in simultaneously operating ten 

senders for testing purposes is first to connect 
patching cords, such as 504 to 54, from the digit 
control circuit jacks 505 to 55 with sender jacks 
503 to 53. It may be assumed that the ten 
senders thus patched to the control circuit are 
not in use at this time. Plugs such as 60 to 684 
are inserted in jacks, such as 605 to 644, one plug 
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A testing circuit following the practice used at . . 
the present time for operating senders of the 
character shown in Patent 2,089,921 is disclosed 
in Figs. 5, 6 and 7 of the illustrated embodiment 
for this application. In order that the senders 
of an office may be rapidly tested, this circuit is 
arranged to simultaneously operate ten senders 
and for this purpose ten circuits, Fig. 6, are used, 
only one being shown. The control equipment 
used for Fig. 6, therefore, amounts to 200 count 
ing relays, 400 jacks, 50 plugs and other equip 
ment for progressively operating this circuit. : 
Two senders are diagrammatically shown in Fig. 
5 which represent the first and last of ten senders 
of the character shown in the aforementioned 
patent to Carpenter. The jacks 503 and 513 
represent the jacks of ten senders herein referred i 
to as in Fig. 37 of the patent. These jacks are 
connected by patching cords, such as 504 and 54, 
to jacks 595 and 55 representing ten jacks of 
the control testing circuit. Relays 508 and 518 
are the digit control circuit stepping relays in 
each of ten fundamental circuits extending be 
tween the senders and the digit control circuit. 
Each relay in Fig. 7 has ten contacts for simul 
taneously establishing ten circuits when Operated. 
The jacks in the upper portion of Fig. 6 are ar 
ranged to control the number of pulses for each 
of the digits which will be herein known as in 
coming brush, incoming group, final brush, final 
tens and final units, for operating the Sender 
registers in successive order as the stepping 
switch 72 rotates its brushes. Only Sufficient 
contacts are shown on switch 20 to give an idea, 
of the method of progressively operating the con 

40 

being used for incoming brush in one of jacks 65 
to 609, another plug being inserted in one of 
jacks 60 to 64, a plug in one of jacks 66 to 
624, a plug in one of jacks 625 to 634 and a plug 
in one of jacks 635 to 644. As shown on the 
drawings, these jacks are grouped for properly 
marking the starting point of operation of the 
counting relays in order that the correct number 
of pulses be counted by the counting relays for 
each digit, and as shown on the drawings, these 
plugs regulate the number of pulses for the in 
coming brush, incoming group, final brush, final 
tens and final units digits Which are Successively 
regulated by the control testing circuit as SWitch 
T20 rotates. For starting the operation of this 
test control circuit the start key T2 is operated. 
This establishes a circuit for moving switch 2. 
from its normal position and advancing it to its 
second terminal. The circuit for advancing the 
switch from its normal position may be traced 
from ground through the start key 12, terminal 
and brush of Switch arc 720C, contact and 

winding of the switch magnet T20 to battery. 
Upon reaching terminal 2 a circuit is established 
for the incoming brush relay 700 which extends 
from battery through its winding, terminal 2 and 
brush of arc T20A to ground on the start key 72. 
A circuit for lamp 604 is also established to this 
same ground to provide an indication of the 
progressive operation of the control circuit. The 
lamps 705, 706, 707 and T2 are lighted when the 

5 5 
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trol circuit for successively registering different 
digits. A plug, such as 60, is inserted in any 75 

associated relays are operated to show the suc 
cessive registration of the various digits. The 
operation of relay 700 establishes circuits through 
its contacts 0 to 9 for controlling ten sets of 
counting relays, one set being shown in Fig. 6, and 
also connects ground through its contact 9, No. 2 
contact and brush of switch arc T20C, contact, 
and winding of the magnet 720 to battery which 
causes the Switch brushes to step from terminal 
2 to terminal 3. Relay 700 remains operated 
since a circuit is also established in position 3 for 
this relay. The fundamental circuit between ten 
Senders and the control circuit is now made ef 
fective by the operation of relay 7. The cii 
cuit for this relay may be traced from battery 
through its winding, contact 3 of switch arc 62GB 
to ground through the brush of this. Switch arc. 
At this time the pulsing relays of the ten Senders 
are automatically operated until Such time as 
the fundamental circuit is opened by the end 
counting relays in each of the ten sets of count 
ing relayS. 

Let it be assumed that plug 60 was inserted 
in jack 607 marking the counting relays for in 
coming brush selection. The counting relay cir 
cuit may thus be traced through a particular path 
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as the relays of the fundamental circuit are actu 

- ated. ... It is believed Sufficient to trace the funda 
mental circuit for operating the Zero sender since 
the fundamental circuits for the other nine send 
erS are the same and, therefore, need not be 
traced. It may be assumed that ten plugs, such 
as 60, are all inserted in a jack of the same num 
ber in ten sets of like jacks for operating the 
ten senders in the same manner. From battery, 
extending through the winding of L. relay 509, 
the fundamental may be traced over the tip 
spring of jack 503, tip conductor of the patching 
cord 504, tip spring of jack 505, resistance 506, 
lead 662, contact 0 of cut-in relay Tif, lead 730, 
winding of the control circuit stepping relay 508, 
lead 66, contact of the end counting relay 659A, 
lead 660, ring spring of jack 505, ring of patching 
cord 504, ring spring of jack 503, winding of the 
sender pulsing or stepping relay 502 to ground. 
The Sender L relay 500, the Sender pulsing relay 
502 and the control circuit stepping relay. 508 
operate in the circuit traced. The operation of 
relay 598 establishes a circuit for the operation 
of a counting relay which may be traced from 
battery, through counting relay 657B, spring of 
jack 607, plug 60 , sleeve of jack 601, contact 9 
of incoming brush relay 700 to ground on the 
contact of the stepping relay 508. In the sender 
the L relay 590 operates relay 530 and thus estab 
lishes an operating circuit for register equipment 
and the pulsing of stepping relay 502 transmits 
a first pulse to the sender register equipment. 
The stepping relay 502 also operates relay 59 
which holds the L relay 59 operated and shunts 
the sender stepping relay. 502 and the control cir 
cuit stepping relay 508, causing their release. 
Counting relay 657A is shunted while relay. 508 
is operated, but upon the release of relay 508 it 
is operated in series with counting relay 657 B. 
from battery, through the windings of relays 
65B and 657A, contact of relay 657B to ground 
on the contact of relay 70. The release of relay 
52 releases relay 59 and the fundamental cir 
cuit is again established for operating the sender 
pulsing relay 502 and the control circuit stepping 
relay 58 to transmit a second pulse and operate 
another counting relay 658B. Counting relay 
658B operates through the inner contact of relay 
65A to ground on the contact of stepping relay 
598 over the circuit as previously traced through 
jack 607. As relay 502 transmits a second pulse 
to the register equipment, it also operates relay 
56 which again shunts the stepping relays 502 
and 508 causing their release. This removes the 
shunt around the winding of counting relay 658A 
which now operates in series with relay 658B, as 
described for the operation of relay 65A. : Relay 
59 again releases thus permitting a third opera 
tion of stepping relays 502 and 508 for transmit 
ting a third pulse to the sender register equip 
ment and for operating a third counting relay 

. 659B. The operation of relay 502 again operates 
relay 59 which holds the L relay 50 and shunts 
stepping relays 502 and 598 causing their release. 
Relay 598 in releasing removes the shunt from 
the end counting relay 659A which now operates 
rom battery through the winding of relays 659B 
and 659A, contact of relay. 659A to ground. On 
contact 0 of relay 70. The operation of relay 
659A opens the fundamental circuit. This is also 
true of the other nine fundamental circuits which 
are opened by the end counting relay in equiva 
lent, sets of counting relayS. 

Relay S. is in multiple with the end counting 
relay 659A and operates in series with relay 659B 
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at the same time relay 659A is operated. There 
is, of course, one relay 670 for each of the ten 
Sets of counting relays. Thus, while the funda 
mental is held open, a circuit is established from 
ground on the contact of relay 670, through the 
third contact and brush of switch arc 720C, con 
tact and Winding of the switch magnet 720 to 
battery for advancing the switch brushes to ter 
minal 4. . Relays 700 and i? are released and a 
circuit is established for relays 709 and 70 upon 
the rotation of the switch brushes from terminal 
3 to terminal 4. The release of cut-in relay 7 
opens the ten fundamental circuits extending 
through the contacts 0 to 9 so that the funda 
mental circuits Will remain open after the count 
ing relays have been released. The operation of 
relays 709 and 7 opens the holding circuits ex 
tending through their contacts 0 to 9 for all 
counting relays which were operated causing the 
release of the counting relays. Relays 709 and 
lf establish a circuit through contact 8 of both 
relays for operating the slow-release relay 23, 
the latter relay establishes an obvious circuit for 
-moving the switch brushes from position 4 to 
position 5. In switch position 5 a circuit is estab 
lished for incoming group relay 70 and progress 
lamp 95. This circuit extends from battery, 
through the winding of the relay and lamp, ter 
minal 5 and brush of switch arc 720A to ground 
Cn the contact of start key 72. The operation 
of the incoming group relay 70 establishes a cir 
cuit for moving the switch brushes to terminal 6 
which may be traced from ground on contact iO 
of relay 70 t, terminal 5 and brush of arc 720C, 
contact and winding of the switch magnet 720 
to battery. It Will be noted that in switch posi 
tion 6the circuit for the incoming group relay 

remains established. 
In Switch position 6 a circuit is established for 

cut-in, relay 7 which is the same as previously 
traced. The fundamental circuits are now estab 
lished for incoming group pulses from the ten 
Senders to the control circuit through the ten 
contacts of relay if . The counting relay control 

5 for group selection extends over circuits through 
plugs, such as 452 inserted in one of jacks 65 to 
62, in each of the ten sets of like jacks. As 
Sunning that the plugs were inserted in jack 68 
the first Operation of the ten control stepping 
relays 568 to 58 in series with ten sender pulsing 
relayS 582 to 52 establishes circuits from ground 
through the contacts of the control stepping re 
lays, contacts 0 to 9 of incoming group relay 76, 
thence through ten jacks, such as jack 68, and 
ten plugs, such as 602, winding of counting relays, 
Such as 653B to battery which operates the ten 
Counting relays to start the control of the sender 
Pulsing which proceeds in the same manner as 
previously described until the fundamental is 
opened by the end counting relays such as 659A. 
The Operation of the ten senders for setting 

the registers under the control of the counting 
relays as the switch 728 advances is the same for 
final brush, final tens and final units and it is 
believed that this operation will be well under 
stood from the description herein given so that 
the description of Figs. 5, 6 and 7 may be ter 
minated at this point. Other devices, not shown, 
are used for observing the operation of the send 
ers and for restoring switch 720 to normal when 
a test is completed. 

Figs. 1 and 2 diagrammatically show two of the 
same character of senders as shown in the afore- - 
mentioned Patent 2,089,921 to Carpenter and rep 
resent - the first and last of ten senders to be 
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simultaneously controlled and tested by the digit 
control and testing circuit shown in these figures 
of the drawings. This control circuit provides 
full control of the senders Over the usual funda 
mental ' circuit Without the use . of a large plu 
rality of counting relays and a large plurality of 
jacks such as shown in the control circuit of Figs. 
5, 6 and 7. In the arrangement of Figs, 1 and 2 
the operation of the plurality of senders for set 
ting the sender registers is under the control of 
a single dial and a progressively operable switch. 
The ten senders of Fig. 1 are connected to the 

control circuit by inserting patching cords and 
plugs 06 to 96 in the sender jacks 05 to 95 and 
control circuit jacks 07 to 97 in the same man 
ner as described for connecting the Senders Of 
Fig. 5 with the control circuit of Figs. 5, 6 and 7. 
The start key 207 is then operated which pro 
vides an obvious operating circuit for the start 
relay 206. This start relay provides ground cir 
cuits for various operations which Will be appar 
ent in the description. Relay 222 is operated from 
battery through its winding to ground on contact 
2 of start relay 206. This relay provides sig 
naling paths for lamps 09 to 99 to indicate that 
the testing circuit is associated With ten idle 
senders. This circuit extends from battery 
through lamp 09, contact 0 of relay 222, sleeve of 
jack 07, sleeve of patching cord 06, sleeve of jack 
05 to ground on the contact of the sender relay 
04. A similar circuit may be traced for lamp 
99 through contact 9 of relay 222. Other similar 
circuits extend through the contacts of this relay. 
Relay 22 f is energized from battery through its 
winding, contacts 5 and 4 of dial 220, to ground 
on contact 6 of the start relay 206. Relay 22 
places a shunt ground through its contacts to 
the ring conductor of all senders which causes the 
release of the sender pulsing or stepping relays 
03 to 93. 
released and operated a number of times during 
the backward movement of the dial after the dial 
has been moved forward to a particular position 
by the engagement of a particular finger notch. 
The stepping magnet 20 is energized from bat 
tery through its winding, brush and contact 
of switch arc 20A, contacts and 2 of the dial 
to ground on contact 8 of the start relay 206. 
-The SWitch does not, however, step its brushes to 
terminal 2 until this circuit is opened by the 
forward movement of the dial, since the Switch 
is what is known as a backstroke SWitch. Lamp 
236 is Connected to the first terminal aS a Sig 
nal showing that the switch is in the correct 
position to begin the control of the Senders. The 
circuit for lamp 236 is from battery, through the 
filament of the lamp, terminal and brush of 
switch arc 2 OF, contact iO of start relay 206 
to ground. . - 
The senders may now be controlled for incom 

ing brush selection by the manipulation of the 
dial 220. It should be here pointed out that one 
pulse is registered in the sender when a jack of 
the sender is connected by the patching cord to 
the jack in the control circuit since at that time 
battery through resistance 0 or through resist 
ance O() is connected through the Winding of the 
sender pulsing relays 03 and 93 which operates 
these relays. The operation of the pulsing relayS 
operates relay 02 and relay 92 which in this 
instance operate the relays Of and 9 cause 
a pulse to be transmitted to the register equip 
ment of the senders. The dial must therefore 
be manipulated accordingly so that the dial notch 
4 will be used if the sender pulsing relay is to 

It will be apparent that relay 2 is . 
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operate five times. ASSuming that the dial notch 
4 is used for incoming brush selection, the cir 
cuits are established in the following order when 
the dial is moved off-normal. The forward move 
ment of the dial opens the dial spring contacts 
and 2 which open the circuit for switch magnet 
2 to causing the brushes to be stepped forward 
to position 2. The forward movement of the dial 
causes the engagement of dial contact 2 with 
dial contact 3 which establishes a circuit for the 
fundamental relay 20? from battery through the 
Winding of this relay, contacts 2 and 3 of the dial 
to ground on contact 8 of start relay 206. The 
latter dial contacts remain closed and relay 20 
remains operated until the dial returns to its 
normal position. The operation of relay 20 i con 
nects ground through its contacts 0 to 9, lamps 
08 to 98, tip springs of jacks O7 to 97, patching 
cords 06 to 96, tip springs of jacks 05 to 95, wind 
ings of L. relays 0 to 9 to battery. This circuit 
maintains the L. relay O operated during the 
non-pulsing periods of relays 03 and 02 and main 
tains the L relays of the other nine senders oper 
ated during the non-pulsing periods of the other 
pulsing relays in the fundamental circuits. Upon 
the backward movement of the dial after it has 
been moved forward to the finger stop and re 
leased, the Spring contacts 4 and 5 are opened a 
number of times depending upon the finger notch 
engaged for forward movement. The opening of 
dial contacts 4 and 5 during the return move 
ment of the dial opens the circuit for relay 2 
causing it to release. The release of relay 22 
removes the ground shunt from pulsing relays 03 
to 93 which operate over- circuits to battery 
through resistances 0 to 100 during the progress 
from notch 4 to its normal position which causes 
relay 22 to be released and operated four times. 
The release of relay 22 removes the ground 
shunts from the operating circuits for the puls 
ing relays 03 to 93. The operation of relays 03 
to 93 causes the operation of relays O2 to 92 
Which transmit pulses to their respectively asso 
ciated registers and maintain operating circuits 
for other respectively associated L. relays Of to 
9 during this pulsing period. The operating cir 
cuit for the L relays Of to 9 from ground on 
their respectively associated relays 02 to 92 shunts 
the current Supply for lamps 08 to 98 during the 
pulsing period and thus indicates to an observer 
the number of pulses transmitted as the dial re 
turns to its normal position. Each operation of 
relay 22 establishes a shunt for pulsing relays 03 
to 93 which causes the release of these relays 
and the release of relays 02 to 92. The return of 
the dial to its normal position opens the circuit 
for the relay 20 which opens the ten funda 
mental circuits. The L relays of to 9 now re 
lease so that the Sender register equipment may 
be automatically adjusted for receiving the pulses 
of the next successive digit. 

During the time that relay 20? was operated, 
Which is equivalent to the forward and backward 
movement of the dial for controlling a series of 
pulses comprising a digit, a circuit is established 
through contact 0 of relay 20, terminal 2 and 
brush of switch arc 2f OA, switch magnet 20 to 
battery. The return of the dial to its normal po 
Sition Separates dial contacts 2 and 3 which re 
stores relay 20 and opens the circuit extending 
through the winding of the switch magnet, thus 
causing the SWitch to advance its brushes from 
terminal 2 to terminal 3. 
The Second manipulation of the dial controls 

the sender pulsing relays for incoming group 



2,358,2673 - 
selection in the manner as described for incoming 
brush selection and the SWitch advances. One ter-3 

5 
As the dial restores to normal, a number of pulses". 

minal upon the return of the dial to its normal 
position. The third manipulation of the dial 
controls final brush selections, the fourth manip 
ulation of the dial controls final tens selections, 

final units selections. 
tions, as described for the control circuit of Figs. 
5, 6, and 7 in which the counting relays controlled. 
the number of pulses transmitted by the sender 

These are the same selec- : 

5 

are COunted equivalent to the finger notch used 
in moving the dial forward to the finger stop. It 
will be noted that by the use of this modification, 
the pulsing relay 303 does not operate until the 
return movement of the dial and, therefore, a and the fifth manipulation of the dial controls 

0. 

pulsing relays into the sender registers instead 
of having the number of pulses controlled by the 
simple dial 220. The lamps 23 to 235 indicate 
the progress of the control circuit in a similar 
manner to the signal lamps such as 604 asso 
.ciated with the relays of Fig. 7. 

Fig. 3 illustrates a modification of the funda 

equipment: . . . 
preliminary pulse 

Fig. 4 illustrates another modification of the 
fundamental circuit shown in Figs. 1 and 2. The 
sender equipment is disclosed in the left portion. 
and the digit control circuit in the right portion 
of this figure. For this diagrammatic showing, 
of the fundamental, the progress switch is not 
provided. A stepping relay 444 is used in Fig. 4 
which is not required in the digit control circuits 
of Figs: 1 and 2 but is used in this modification as º 
a Synchronizing medium in the fundamental cir mental circuit shown in Figs. 1 and 2. The send 

er equipment is disclosed in the left portion and 
the control circuit in the right portion of this 
figure. For this diagrammatic showing of the . . 
fundamental, the progress SWitch is not provided. 
The particular difference between the control 
circuit of Fig. 3 and the control circuit of Figs. 
1 and 2 resides in the use of relay 334 which is 
operated from a contact of relay 346. Relay 346 
may be assumed to be the same as relay. 20? of 
Fig. 2. Relay 345 may be assumed to be the 
same as relay 22 of Fig.1. A relay, such as relay 
222, is not shown. It may be assumed that the 
senders are connected With the control circuit by 
attaching cords in the same manner as shown in 
Fig. 1. Thus the sender in the left portion of 
Fig. 3 is connected to the control circuit in the 
right portion of this figure. The start relay 335, 
which may be substantially the same as the start 

cuit. A stepping relay of this character is used 
in the digit control circuit shown in Figs. 5, 6 and 
7 for operating the counting relays: through its 
contact. It may be assumed that the same type 
of patching cords as shown in Fig.1 are used for 
associating the digit control circuit of Fig. 4 with 
the senders of Fig. 4. The operation of the lock." ' 
ing start key "446 energizes relay 445. which aš 
sociates ground with the fundamental circuit be-, 
tween the windings of control relay 444 and the 
sender pulsing relay 442. When the dial is moved . 
forward from its normal position, the funda-* 
mental circuit is closed through, contacts 2 and 3 
of the dial, winding of relay 444, contacts f and 3 

relay 26 of Fig. 2, is operated by the start key 
307. The operation of the start relay connects 
ground through contacts 4 and 5 of the dial 350, 
winding of relay 345 to battery, operating the 
latter relay. This places a shunt on the pulsing 
relay 303 so that it will not be operated until 
such time as the contact of relay 345 is open upon 
the return movement of the dial after it has 
been moved to the finger stop and released. 
When the dial is moved forward from its normal 
position, a circuit is closed for relay 346 which 
connects ground through lamp 332, winding of 
the L relay 30 to battery, operating the L relay. 
The operation of the L. relay establishes circuit 

44 are operated. 

of relay 445 to ground. The sender L. relay 440 
and relay 444 are thus energized from battery 
through the winding of relay 440, resistance 446, 
contacts 2 and 3 of dial 450, winding of relay 444 
to ground through contacts 3 and of relay 445. 
At this time relay 442 is shunted by ground from 
the contacts of relay 445. The operation of the 
L. relay 440 establishes an operating circuit for 
relay 447 to prepare the registering equipment 
for receiving pulses later when relays 442 and 

When the dial is moved forward to the finger 
stop and released, the dial contacts 4 and 5 are 
open causing the first release of relay 445. Relay 
444 remains operated and its contact remains 
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for operating relay 355 to prepare the register . 
equipment for receiving pulses when the pulsing 
relays 303 and 302 are operated. . The operation 
of relay 346 also establishes a circuit for operating 

open and consequently the sender pulsing relay 
442 operates in series with relay 444 to battery, 
through the winding of the L relay 440 which 
also remains operated. The operation of relay 
442 energizes relay 44 which transmits a pulse 
into the register equipment and associates ground 
with the tip lead through the winding of the L 
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334. The operation of relay 334 connects battery 
through resistance 333 to the ring conductor of 
the fundamental, but since at this time ground 
is connected to the ring conductor of the funda 
mental, through the contact of relay 345, the 
pulsing relay 303 will not operate. After the dial 
has been moved forward to the finger stop, and 
released, contacts 4 and 5 are intermittently open 
as the dial returns to its normal position. The 
opening of contacts 4 and 5 causes the release 
of relay 345 which removes the ground shunt 
from ring conductor of the fundamental. 
a circuit is established for the pulsing relay. 303 

relay 440 to battery, holding the L relay operated 
during the pulsing period. Connecting this 
ground with the tip lead also shunts relay, 444 
and relay 442 causing their release and the re 
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Thus 
from ground through its winding over the ring 
conductor, contact of relay 334, resistance 333 
to battery. Relay 303 establishes an obvious cir 

70 

cuit for relay 302 which transmits a pulse to the 
register equipment and associates ground with 
the tip conductor for establishing a holding cir 
cuit for the L relay 30 during the pulsing period, 5 

lease of relay 44. - ?? 

: Relays 442 and 444 operate and release very 
rapidly and, therefore, an arrangement is pro 
vided to prevent these relays from operating 
again if relay 445 has not been operated by the 
time relays 442 and 444 have been released after 
relay 441 has transmitted the first pulse. If the 
dial contacts 4 and 5 have not again closed, and 
again operate relay 445 when relay 444 is re 
leased, a circuit is established from ground 
through contacts if and 2 of relay 445 and the 
contact of relay 444 to shunt relays 444 ånd 442 
and maintain an operating circuit for the L relay . 
440. Upon the next closure of contacts 4 and 5, 
relay 445 again operates which causes relay 444 ... 
to again operate from ground through contacts . 
and 3 of relay 445 to battery, through the wind 

is not registered by the register 
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ing of the L. relay 440. The operation of relay 
444 opens its contact so that the pulsing relay 
442 operates again in series with relay 444 when 
dial contacts 4 and 5 open and release relay 445. 
The pulsing continues in this manner for set 

ting the registers, and the digit control circuit. 
equipment is maintained in Synchronism with the 
pulsing equipment of the sender until the dial has . . 
returned to its normal position where the funda 
mental circuit extending to the L relay 440 is 
Opened by dial contacts 2 and 3 causing the re 
lease of the L. relay so that the register equip 
ment may be automatically adjusted for receiv 
ing the next digit. Relay 445 remains operated 
until the dial is again moved forward and re 
leased for intermittently opening the dial con- . 
tacts 4 and 5 to register the next digit and dur 
ing this time shunts the pulsing relay 442 from 
ground through its contacts and 3. ... The dial 
is thus moved forward and released as many times 
as required for controlling the fundamental puls 
ing equipment to register a certain number of 
digits in the sender. The Start key may then be 
released for releasing relay 445 after the last 
digit has been registered. - W- 
A telephone. System is shown in Fig. 8 having 

a dial in a telephone operator's position circuit, 
With aSSociated equipment in a revertive pulse 
fundamental extending to the revertive pulsing 
equipment of a sender for setting the registers 
of this sender. In some automatic telephone systems many 
telephone calls are handled by an operator which 
for certain reasons are not routed from one point 
to another by automatically operable equipment, 
Such for example, as telephone traffic from DSA 
SWitchboards, test desks and manual Switch 
boards. It has been the customary practice to 
equip such switchboard positions with a dial ar 
ranged for the direct pulsing method the same 
as a subscriber's station dial or with a key puls 
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for the fundamental closing relay, 8f 5. 
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may operate a line finder 80 and selecting switch 
802 of the usual type known in the art, for con 
necting the subscriber A. With the operator's 
position and the calling subscriber is challenged 
by the operator in the operator's position to as 
certain the destination of the call. Various 
characters of telephone equipment are contem 
plated for connecting the calling party with the 
operator's position. When the destination of the 
call requires the use of a revertive pulse sender 
for setting the Outgoing SWitches. 830 and 83, 
an outgoing circuit is selected by a plug- or a 
switch extending to a link for connecting a re 
vertive pulse sender with the outgoing circuit 
from the operator's position. Key 8, 8 is actuated 
for connecting the digit control circuit With the 
fundamental circuit and start key 86 is actu 
ated which establishes an obvious circuit for re 
lay 813. The operation of relay 83 establishes 
an operating circuit for relay 814 through con 
tacts 4 and 5 of the dial 89. Relay 84 con 
nects a shunt ground with one leg of the funda 
mental extending toward the winding of stepping 
relay 822 of the revertive pulse sender. 
The Switchboard operator manipulates the dial 

89. When an idle Sender has been connected to 
the operator's position circuit for regulating the 
number of revertive pulses comprising the first 
digit. The movement of the dial 89 away from 
its normal position closes the dial contacts 2 and 
3 which establishes an obvious operating circuit 

The lat 
ter relay connects ground through its upper con 

-35 
tact, lamp 8; 0, right contact of key 818, wind 
ing of the L relay 820 to battery which operates 
the L relay 820 and lights lamp 80. The L relay 
820 now establishes an operating circuit for re 
lay 823 which establishes a circuit between relay 
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ing key set, neither of which are arranged for 
controlling a revertive pulse sender. Therefore, 
when revertive pulse senders are associated with 
an operator's position, it has been the practice 
to place another sender between the operator's 
position and the revertive pulse sender. 
The sender which is used between the Opera 

tor's position and the revertive pulse sender may 
be of the type disclosed in Patent 2,106,360 to 
R. Raymond, January 25, 1938, to which refer 
ence has already been made, or other senders of 
this character shown in the art which are set 
from direct dial pulses or by pulsing key sets and 
which are arranged to convert or translate the 
digits registered from direct pulses for controlling 
a revertive pulse sender of the character shown 
by W. W. Carpenter in the aforementioned Pat 
ent 2,089,921. 
The use of the revertive pulse digit control 

circuit of the invention in the operator's position 
circuit as shown, eliminates the requirement for 
a group or plurality of senders of the type shown 
by Raymond between the operator's position and 
the revertive pulse senders, the latter senders 
being controlled directly by the operator's digit 
control circuit which includes a dial adaptable 
for such control instead of the direct pulsing dial. 
The revertive pulse sender diagrammatically 
shown in Fig. 8 may be of the type shown in 
the aforementioned patent to Carpenter and the 
revertive pulse digit control circuit may be ar 
ranged as shown in either Figs. 1 and 2, or the 
modifications Fig. 3 or 4. ? 
An incoming call from subscriber's station A 
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82 and the Sender registers over which a pulse 
is transmitted upon each operation of the sender 
pulsing relays 822 and 82. Relay 85 also estab 
lishes an obvious circuit through its lower con 
tact for operating relay 82. The latter relay 
connects battery, through resistance 8ff and the 
relay contact, winding of relay 822 to ground. 
This circuit is however not effective for operat 
ing relay 822 until relay. 84 is released to re 
move the shunt ground from this conductor of 
the fundamental circuit. 
The dial contacts 4 and 5 are opened after the 

Switchboard operator has moved the dial to the 
finger stop by engaging a particular finger grip 
and the dial has been released so that it may 
return to its normal position. A finger grip is 
engaged by the operator according to the num 
ber of pulses to be counted for the digit. The 
opening of dial contacts 4 and 5 releases relay 
84 which removes the ground shunt from the 
aSSociated leg of the fundamental circuit. Relay 
822 now operates from ground through its wind 
ing, contact of relay 82, resistance 8ff to bat 
tery. Relay 822 operates relay 82 over an ob 
vious circuit and the latter relay transmits the 
first pulse through the contact of relay, 823 to 
the Sender registers. The dial contacts 4 and 5 
are intermittently opened and closed as the dial 
restores to its normal position. The closure of 
these contacts reoperates relay 84 which again 
connects the ground shunt through its contact 
to the fundamental circuit causing the release 
of relay 822 which releases relay 82 f. The 
pulsing relays of the Sender thus operate each 
time the shunt ground is removed by the release 
of relay 8f 4 to transmit the number of pulses 
to the sender registers equivalent to the num 
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ber of times the dial contacts 4 and 5 are opened 
as the dial returns to its normal position. 
When the dial has restored to normal, con 

tacts 2 and 3 are opened causing the release of 
relay 825 which opens the operating circuit for 
the Sender L. relay 829. The release of relay 
82 signals the sender that the last pulse of the 
digit has been transmitted and adjusts the regis 
tering equipment for receiving the pulses of the 
succeeding digit which are registered upon the 
next operation of the dial. Successive operations 
of the dial set the registers of the sender in the 
manner described, for controlling Switching con 
nections after the last digit is recorded as shown 
in the aforementioned patent to W. W. Carpen 
ter, for connecting the calling subscriber A to 
the called Subscriber B. - 

It is not contemplated that the invention be 
limited to the Specific uses illustrated since there 
are Other telephone Systein arrangements in 
which this revertive pulse control circuit may 
be USed to effect considerable economies. 
What is claimed is: WN 
l. In a telephone Switching system, a switch 

controlling circuit, a digit controlling circuit, a 
revertive impulse fundamental circuit, extending 
from said Switch controlling circuit to said digit 
Controlling circuit, the Switch controlling cir 
cuit portion of said fundamental circuit com 
prising a relay operable by said digit controlling 
circuit during non-pulse periods for arranging 
said Switch controlling circuit for receiving 
pulses, and a pulsing device for operating said 
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Switch controlling circuit and for holding said 
relay operated during the pulse transmitting 
periods, and means including a dial for closing 
Said fundamental circuit when said dial is 
moved forward from its normal position, for 
regulating the number of pulses transmitted by 
said pulsing device on its backward motion and 
for Opening said fundamental circuit upon arriv 
ing in itS nOrmal position. 

2. In a telephone SWitching system, a sender 
having registers for controlling switching opera 
tions, a digit, Controlling circuit, a revertive im 
pulse fundamental circuit extending from said 
sender to Said control circuit, the sender por 
tion of Said fundamental circuit comprising a 
relay operable by said control circuit during the 
non-pulsing period for arranging said registers 
for receiving pulses, and a pulsing device for 
Operating Said registers with means in said 
pulsing device for holding said relay operated 
during the pulse transmitting period, and means 
including a dial for closing said fundamental 
circuit. When Said dial is moved forward from 
itS normal position, for regulating the number 
of pulses transmitted by said sender pulsing de 
Vice to Said registers on its backward motion 
and for Opening said fundamental circuit upon 
arriving at its normal position. 

3. In a telephone switching system, a plurality 
of Switch controlling circuits, a digit controlling 
circuit, a revertive impulse fundamental circuit 
extending from each of said plurality of Switch 
Controlling circuits to said digit controlling cir 
cuit, the Switch controlling circuit portion of 
each fundamental circuit comprising a relay 
Operable by said digit controlling circuit during 
non-pulsing periods for arranging each switch 
controlling circuit for receiving pulses, and a 
pulsing device in each switch controlling cir 
cuit for Operating said switch controlling cir 
cuits and for holding said relays operated dur 
ing the pulse transmitting periods, and means: 
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7 
including a single dial for causing the closure 
of said plurality of fundamental circuits when 
said dial is moved forward from its normal posi 
tion, for regulating on its backward motion the 
number of pulses transmitted by the pulsing de 
vices in each of said switch controlling circuits 
and for causing the opening of said plurality of 
fundamental circuits upon arriving in its normal 
position. . . . 

4. In a telephone switching system, a switch 
controlling circuit, a digit controlling circuit, a 
reVertive impulse fundamental circuit extending 
from said Switch controlling circuit to said digit 
controlling circuit, the switch controlling cir 
cuit portion of said fundamental circuit com 
prising a relay operable by said digit controlling 
circuit during non-pulsing periods for arrang 
ing said Switch controlling circuit for receiving 
pulses, and a pulsing device for operating said 
SWitch controlling circuits and for holding said 
relay operated during the pulse transmitting pe 
riod, the digit controlling circuit portion of said 
fundamental circuit comprising a dial having 
Springs thereon which are open when the dial 
is in its normal position and closed when the 
dial, is moved from its normal position, and 
other Springs which are intermittently opened 
and closed during the backward movement of 
Said dial, means for closing said fundamental 
circuit and Operating said relay by the closure 
of Said first Springs with the dial moved from 
its normal position, and means for regulating 
the number of pulses transmitted by said pulsing 
device by the movement of said other springs 
during the backward movement of said dial to 
normal where said fundamental circuit is again 
Opened responsive to the opening of said first 
S9r1g.S. 

5. In a telephone switching system, a switch 
controlling circuit, a digit controlling circuit, a 
revertive impulse fundamental circuit extending 
from said Switch controlling circuit to said digit 
controlling circuit, the switch controlling circuit 
portion of Said fundamental circuit comprising a 
relay, Operable by said digit controlling circuit 
during non-pulsing periods for arranging said 
SWitch, controlling circuit for receiving pulses 
and a pulsing device for operating said switch 
controlling circuit and for holding said relay op 
erated during Said pulse transmitting period, the 
digit controlling circuit portion of said funda 
mental circuit comprising a dial and means to 
close said fundamental circuit by movement of 
Said dial away from its normal position which 
establishes an operating circuit for the relay in 
Said Switch controlling circuit before the pulsing 
circuit in said fundamental is established, and 
other means for establishing a circuit for the 
pulsing device and for regulating the number of 
pulses in a digit during its backward movement 
to its normal position where said fundamental 
circuit is again open by said first means. 

6. In a telephone switching system, a switch 
controlling mechanism, registers, a digit con 
trolling mechanism, a revertive impulse funda 
mental circuit extending from said switch con 
trolling mechanism to said digit controlling 
mechanism, pulsing devices in the switch con 
trolling portion of said fundamental circuit for 
transmitting pulses to said registers and for 
transmitting equivalent revertive pulses over 
Said fundamental circuit for controlling said 
pulsing devices, a dial in said digit Controlling 
mechanism, a Synchronizing device in said con 
trol mechanism under the control of said reWer 
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tive pulses and said dial and means in said dial 
in combination with means in said synchroniz 
ing device for regulating the number of pulses in 
each digit. - - - 

7. In a telephone SWitching System, a plurality 
of SWitch controlling senders having digit regis 
ters therein, a digit controlling circuit, revertive 
inpulse fundamental circuits extending from 
said plurality of Switch controlling senders to 
Said digit controlling circuit, pulsing devices in 
the Switch controlling portion of each of said 
fundamental circuits for transmitting pulses to 
Said respective registers and for transmitting 
equivalent revertive pulses over said respective 
fundamental circuits for controlling said pulsing 
devices, a single dial in said digit controlling 
circuit, a Synchronizing device in said control 
mechanism under the control of Said revertive 
pulses and said dial and means in said dial in 
combination with means in said synchronizing 
device for regulating the number of pulses for 
each digit for setting the registers in said plu 
rality of switch controlling senders. 

8. In a telephone switching system, switches, 
incoming lines, outgoing lines, i a telephone op 
erator's position, means for connecting an in 
coming line with said operator's position, a re 
Wertive pulse sender having registers therein for 
controlling switching connections to connect an 
incoming line to an outgoing line, a revertive 
pulse digit controlling mechanism in said oper 
ators position, a revertive pulse fundamental 
circuit extending from said digit controlling 
mechanism to said sender, means for connecting 
Said digit controlling mechanism to said funda 
mental circuit, pulsing devices in the sender por 
tion of said fundamental circuit for transmit 
ting pulses to Said sender registers, and means 
including a dial in said digit controlling mech 
anism for closing said fundamental circuit to 
establish circuits for said pulsing devices and 
for regulating the number of revertive pulses in 
each digit to set the registers of said sender for 
establishing a connection between said incoming 
line and a particular outgoing line under the 
control of an operator in said operator's position. 

9. In a telephone switching System, switches, 
inconing lines, outgoing lines, a telephone opera 
tor's position, means for connecting an incoming 
line With said operator's position, a revertive 
pulse sender having registers therein for con 
trolling Switching connections to connect an in 
coming line to an outgoing line, a revertive pulse 
digit controlling mechanism in said operator's 
position, a revertive puse fundamental circuit 5; 
extending from said digit controlling mechanism 
to said sender, a key for connecting said digit 
controlling mechanism to said fundamental cir 
cuit, pulsing devices in the sender portion of said 
fundamental circuit for transmitting pulses to 
said sender registers, a dial in said digit con 
trolling mechanism, means including said dial for 
controlling said revertive pulse fundamental cir 
cuit to establish circuits for said pulsing devices 
when said dial is moved forward away from its 
normal position, and after it has been moved 
forward and released, for regulating the number 
of pulses in a digit transmitted by Said Sender 
pulsing devices for setting the registers of said 
senders for controlling the switching connection 
between said incoming line and a particular out 
going line. 

10. In a telephone switching System, register 
mechanism, a revertive pulse fundamental circuit 
of the type having pulse transmitting devices 
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controlled by the shunt method and having a re 
lay which is operable when the fundamental cir 
cuit is closed, said relay establishing a connect 
ing circuit between Said register mechanism and 
Said pulsing devices for setting said registers re 
sponsive to the operations of said pulsing devices, 
a digit pulse controlling mechanism for said 
fundamental circuit having a telephone dial, 
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means in Said dial for causing the closure of said 
fundamental circuit. When moved a Way from its 
normal position, a shunt device, and other means 
in said dial intermittently operated as said dial 
restores to its normal position for controlling said 
shunt device for regulating the number of opera 
tions of Said pulsing devices for a digit for setting 
said registering mechanism. 

li. In a telephone switching system, a sender 
having registers for controlling switching opera 
tions, a revertive pulse fundamental circuit of 
the type having a stepping relay and a pulsing 
relay controlled by the shunt method and having 
a line relay which is operable when the funda 
mental circuit is closed, said line relay establish 
ing a connecting circuit between said sender 
registers and said pulsing relay for setting the 
registers responsive to the operations of said 
stepping and pulsing relays, a digit pulse control 
mechanism for said fundamental circuit having 
a telephone dial, means in said dial for causing 
the closure of said fundamental circuit when 
moved away from its normal position, a shunt 
device and other means in said dial intermittently 
Operated as Said dial restores to its normal posi 
tion for Controlling said shunt device for regu 
lating the number of operations of said stepping 
and pulsing relays for a digit for setting the regis 
ters of Said Sender. 

12. In a telephone switching system, a plurality 
of Switch controlling senders each having regis 
tel's, a revertive pulse fundamental circuit for 
each Sender of the type having pulse transmitting 
devices controlled by the shunt method and hav 
ing a relay which is operable when the funda 
mental circuit is closed, the relay of each funda 
mental circuit establishing a connecting circuit 
between the register mechanism and the pulsing 
devices in each sender for setting the registers 
responsive to the operations of said pulsing de 
vices, a single digit pulse control mechanism for 
Said plurality of fundamental circuits having a 
Single telephone dial, means in said dial for 
causing the closure of said fundamental circuits 
When moved a Way from its normal position, a 
shunt device in said control mechanism and other 
means in said dial intermittently operated as said 
dial restores to its normal position for controlling 
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Said shunt device for regulating the number of 
operations of Said pulsing devices for a digit for 
Setting the registering mechanism of all of said 
plurality of senders. 

13. In a telephone switching system, a switch 
controlling circuit having registers, a digit con 
trolling circuit, a revertive pulse fundamental 
circuit extending from said switch controlling 
circuit to said digit controlling circuit, the Switch 
controlling circuit portion of Said fundamental 
circuit comprising a relay operable by said digit 
controlling circuit during non-pulsing periods for 
arranging said switch controlling circuit for re 
ceiving pulses, a pulsing device for Operating said 
switch controlling circuits and for holding said 
relay operated , during the pulse transmitting 
period, the digit controlling portion of Said funda 
mental circuit comprising a telephone dial, con 
tact springs in said dial which are open When 
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the dial is in its normal position and closed When 
the dial is moved away from its normal position, 
other contact springs in said dial Which are inter 
mittently opened and closed during the restoring 
movement of said dial, means under the control 
of said first Springs for closing said fundamental 
circuit when said dial is moved away from its 
normal position, and a shunt device under the 
control of said other springs for controlling the 
number of operations of said pulsing devices for 
a digit for setting the registers of said Switch 
controlling circuit. 

14. In an automatic telephone System, a Sender 
register control mechanism connected to a re 
vertive pulse fundamental circuit of the type in 
which relays including a stepping relay are oper 
ated when the fundamental circuit is closed for 
transmitting pulses to a register and the stepping 
relay is released by the application of a shunt to 
a leg of the fundamental circuit as each pulse is 
transmitted, a digit pulse controlling telephone 
dial, contacts in said dial connected with said 
fundamental circuit for closing the fundamental 
circuit when said dial is moved away from its 
normal position and other contactS in Said dial 
intermittently opened and closed on its return 
movement to its normal position for regulating 
the number of times said stepping relay is oper 
ated and released for the pulses of a digit and a 
relay under the control of said shunt and said 
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dial for Synchronizing the cycle of operation and 
release of Said stepping relay With the closed and 
opened cycle of said latter dial contacts. 

15. In an automatic telephone System, a Sender 
register control mechanism connected to a re 
vertive pulse fundamental circuit of the type in 
which relays including a stepping relay are oper 
ated when the fundamental circuit is closed for 
transmitting the pulses to a register and the 
stepping relay is released by the application of a 
shunt to a leg of the fundamental circuit as each 
pulse is transmitted, a digit pulse controlling 
telephone dial, contacts in Said dial connected 
with said fundamental circuit for closing the 
fundamental circuit when said dial is moved 
away from its normal position and other con 
tacts in said dial intermittently opened and 
closed on its return movement to its normal 
position for regulating the number of times said 
stepping relay is operated and released for the 
pulses of a digit, a Synchronizing relay in said 
fundamental circuit released by said shunt simul 
taneously with the release of said stepping relay 
and a contact on said synchronizing relay in a 
circuit controlled by said other dial contacts for 
synchronizing the operations of said stepping 
relay with the operations of said other dial con 
tacts. 

BARTH WANDER, ELS, 


