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UNITED STATES PATENT office 
TELEPHONE SYSTER 

Goian Eilis Ostline, Chieago, E., assignor to Auto 
natic Electric Laboratories, Inc., a corporation 
of Delaware 

Application July 26, 1941, Serial No. 404,103 
6 (Cairns. 

The present invention relates to telephone sys 
tems and more particularly to improved arrange-. 
ments for identifying calling stations on party 
lines in automatic telephone systems of the meas 
ured Service type. 1 - 
The principal object of the invention is to pro 

wide an improved arrangement for identifying 
calling stations on party lines in an automatic 
telephone system of the general type disclosed 
in U. S. Patent No. 2,013,171, Edward S. Peterson, 
granted September 3, 1935. 

In the automatic telephone system disclosed in 
the above-mentioned Peterson patent; an ar 
rangement is provided for identifying the partic 
ular calling station on a party line and for select 
ing the individually associated register for meter 
ing purposes, which arrangement is selectively 
governed by the calling devices or dials at the 
various stations on the associated party line. 
More particularly, in this system, the switching 
apparatus is so connected and arranged that the 
preliminary digit "11" must be transmitted or 
dialed prior to the directory number of the 
desired or called station in order to effect opera 
tion thereof to extend a call from any station on 
the party line. While this system is entirely sat 
isfactory in operation, it requires the dialing of 
the preliminary digit "1' incident to the extens 
sion of a call from any station on the party line, 
resulting in slight inconvenience to the \sub 
scriber at the calling party station. 

Accordingly, it is another object of the inven 
tion to provide in a telephone system of the type 
noted an improved arrangement for identifying 
the particular calling station on a party line, 
which arrangement requires the performance of 
no special. Operation or dialing of a preliminary 
digit on the part of the subscriber at the calling 
party station. : 
Another object of the invexation is to provide in 

a telephone systern of the type noted an inproved 
arrangement for identifying the particular call 
ing station on a party line, which is governed by 
the calling device at the calling party station 
incident to operation thereof to transrait the 
directory number of the desired or called station. 
A further object of the invention is to provide 

in a telephone system of the type noted an are 
proved arrangement for identifying the particle 
lar calling station on a party line, which is seleco 
tively governed by improved calling devices disa 
posed at the various stations on the associated 
party line. • 
A further object of the invention is to provide 

an improved palling device which is specially 

(C. a 9-8.5) w 

adapted for use in the party station identifying 
arrangement of a telephone systern of the type 
noted. s 
A further object of the invention is to provide 

an improved calling device which is of simple 
and compact construction and which is econom 
ical to manufacture and thoroughly reliable in 
Operation. - 

Further features of the invention pertain to 

5 

lo the particular arrangement of the mechanical 
elements of the calling device and of the circuit 
elements of the telephone system, whereby the 
above-outlined and additional features are 
attained, 

5. The novel features believed to be characteriss 
tic of the invention are set forth with particu 
larity in the appended claims. The invention, 
both as to its organization and method of oper 
ation, together with further objects and advaa 

20 tages thereof, will best be understood by refer 
ence to the following specification taken in con 
nection with the accompanying drawings, in 
which Fig. 1 is a rear view of a esting device 
embodying the present invention; Fig. 2 is s side 
elevational view of the calling device shown in 
Fig. l; and Figs. 3 and 4 taken together illustrate 
diagrammatically a telephone system erodying 
the present invention. 

Referring now more particularly to Sigs, and 
30 2 of the drawings, there is shown a calling device 

of the finger dial type and of the general con 
struction and arrangement of that. disclosed in 
U. S. Patent No. 1,642,822, Herbert F. Obergie, 
granted September 20, 1927, which has been 

35 modified to embody the present invention. 
More particularly, the calling device Secon 

prises 8 casing , a rotatable arbor -2, as feiger 
Wheel or dial 3 secured to an energed boss 3 
provided on the outer end of the arbor 2, and 8 

40 cooperating finger stop. 5. The finger wheel 3. 
has ten spaced-apart openings therein, not shown, 
which are adapted to receive the finger of the 
user and which respectively correspond to the 
digits 1 to 0, inclusive. Also, a coil spring 86 is 

45 provided in surrounding relation with respect to 
the arbor 2, the inner end of the coil spring tes 
ing secured to the casing 8 &nd the Otte (ead. 
thereof being secured to the outer end of the 
arbor. 2. The rear wall of the casing a cairies 

50 a bracket , the bracket being secured in Space 
by two spaced-apart, screws 8. The bracket St 
carries a set of impulse springs 9 and 28, a set of 
shunt springs 26, 22 and 28, and a set of cata 
Springs 26 and 25. 

55.2, The inner ends of the imprise Springs and . 

2 5 
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20 are suitably insulated from each other and 
from the bracket f by a plurality of strips of 
insulating material 26 and are retained in 
clamped position by two screws 27. Also, the in 
pulse springs 9 and 20 are respectively provided 
with electrical terminals 28 and 29. Similarly, 
the inner ends of the shunt springs 2, 22 and 23 
are suitably insulated from each other and from 
the bracket by a plurality of strips of insu 
lating material 30 and are retained in clamped 
position by two screws. 3. Also, the shunt springs 
2, 22 and 23 are respectively provided with 
electrical terminals 32, 33 and 34. Finally, the 
inner ends of the can springs 24 and 25 are 
suitably insulated from each other and from the 
bracket f by certain of the strips of insulating 
material 30 and are retained in clamped position 
by the two screws 3. The electrical terminal 

O 

15 

33 is common to the shunt spring 22 and the can 
Spring 24; while the cam spring 25 is provided 
with an electrical terminal 35. 
The cam spring 24 carries two spaced-apart 

and inwardly directed tabs 36 intermediate its 
ends which support a pivot pin 37 upon which a 
pawl 38 is pivotally mounted. The outer end of 
the pawl 38 is biased in a counterclockwise di 
rection about the pivot pin 37, as viewed in Fig. 
1, by a leaf spring 39, the outer end of the leaf 
Spring 39 extending into a recess provided in 
the pawl 38 and the inner end of the leaf spring 
39 being clamped to the bracket f by the screws 
3. The arbor 2 carries a fixture 40 adjacent the 
Outer end thereof and an annular insulating cam 
4 on the extreme outer end thereof, the fixture 
40 and the can being retained in place by a 
screw 42. The fixture 40 is provided with an out 
wardly extending impulse spring control arm 3 
and an outwardly extending shunt spring control 
arm 44, the arms 43 and 4 being arranged in 
radially spaced-apart relation. The peripheral 
edge of the cam 4f carries one, two or three pro 
jections 45, three projections 45 being illustrated 
in the present example. The impulse spring 20 
carries an insulating control member 46 which co 
operates with the control arm 43; and the shunt 
spring 23 carries an insulating control member 

which cooperates with the control arm 44. 
Further, the calling device to comprises mech 

anism, not shown, housed in the casing , which 
includes a gear train and a connected impulse 
Spindle 48 extending through an opening. a 
provided in the rear wall of the casing f. The 
Outer end of the impulse spindle 8 carries an im 
pulse cam 49 which cooperates with the extreme 
outer end of the impulse spring 9. 
When the finger dial 3 occupies its normal 

position the arbor 2 is biased in a clockwise di 
rection, as viewed in Fig. 1, by the coil spring 6; 
whereby the control arm 43 carried by the fixture 
40 engages the control member 46 in order to 
urge the impulse springs f9 and 20 into engage 
ment, and the control arm 44 carried by the fix 
ture 40 engages the control member 47 in order 
to urge the shunt springs 2, 22 and 23 into disen 
gagement. At this point it is noted that the 
shunt spring 23 is normally biased toward the 
shunt spring 22 due to its own resiliency. Also, 
the projections 45 carried by the cam 4 are dis 
posed forwardly in a clockwise direction with re 
spect to the outer end of the pawl 38; and the 
pawl 38 is biased in a connterclockwise direction 
about the pivot pin 37 by the leaf spring 39. 

In order to operate the calling device fo, the 
user inserts his finger into one of the holes pro 
vided in the finger wheel 3 corresponding to the 

s 

30 

40 

65 

O 

4. 
digit to be transmitted and rotates the finger 
wheel 3 in a counterclockwise direction, as 
viewed in Fig. 1, until his finger engages the fin 
ger stop 5 and then releases the finger, wheel 
3. When the finger wheel 3 and the arbor 2 . 

secured thereto are rotated in a counterclockwise. 
direction, the coil spring f6 is wound and the 
mechanism housed in the casing f is set to trans 
mit the digit thus registered. More particularly, 
when the arbor 2 is rotated in a counterclockwise 
direction the control arm 43 carried by the fix 
ture 40 disengages the control member 46, there 
by to allow the impulse springs 9 and 20 to move, 
while maintaining engagement therebetween, to 
ward and into cooperating relationship with re 
spect to the impulse cam 49; however, the im 
pulse spindle 48 and the impulse cam 9 carried 
thereby are not rotated prior to the release of the 
finger wheel 3. Also, when the arbor 2 is ro 
tated in the counterclockwise direction the con 
trol arm 44 carried by the fixture 40 disengages 
the control member 4, whereby the shunt Spring 
23 is moved into engagement with the shunt 
spring 22 and forces the shunt spring 22 into 
engagement with the shunt spring 2 due to the 
inherent resiliency of the shunt spring 23, as pre 
viously noted. Finally, as the arbor 2 is rotated 
in the counterclockwise direction, the projections 
45 carried on the periphery of the cam 4 ride 
Over the Outer end of the pawl 38 and therebe 
hind. More specifically, when one of the projec 
tions 45 carried by the periphery of the cam 4 
engages the outer end of the pawl 38, the pawl 
38 is pivoted about the pivot pin 37 in a clock 
wise direction, as viewed in Fig. 1, against the 
bias of the leaf spring 39; however, the can 
spring 24 is not moved into engagement with the 
can spring 25 due to this action of the pawl 38. 
When the projection 45 carried on the periphery 
of the cam 4 rides over the outer end of the 
pawl 38 and therebehind the leaf spring 39 piv 
ots the pawl 38 in the counterclockwise direction 
about the pivot pin 3 back into its normal po 
sition, without moving the cam spring 24 into 
engagement with the cam spring 25. 
At this time, when the finger, wheel i3 is re 

leased it is returned in the clockwise direction, 
as viewed in Fig. 1, by the coil spring back into 
its normal position, whereupon the mechanism 
housed in the casing i? rotates the impulse spin 
dle 48 an appropriate amount corresponding to 
the digit registered. At this time, the outer end 
of the impulse spring 9 is arranged in coop 
erating relationship with respect to the impulse 
can 49 due to the disengagement between the 
control arm 43 carried by the fixture 40 and the 
control member 48 carried by the impulse spring 
20; accordingly, each time an end of the cam 49 
engages the outer end of the impulse spring 9 
the impulse spring 9 is moved out of engage 
ment with the impulse spring 20. Hence, the op 

35 

posite ends of the impulse cam 49 alternately en 
gage and disengage the outer end of the impulse 
spring 9, thereby alternately to move the in 
pulse spring 9 into disengagement and to per 
mit it to be returned into engagement with the 
impulse spring 20, whereby the calling device O 
transmits a number of impulses by way of the 
impulse springs 9 and 20 corresponding to the 

70 

75 

digit registered. 
Also, when the finger wheel f3 is released the 

cam 4 carried on the outer end of the arbor 2 
is rotated in a clockwise direction, as viewed in 
Fig. 1, whereby the projections. 45 carried on the 
periphery of the cam 4f alternately engage and 
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... disengage the outer end of the pawl 38. More 
particularly, when one of the projections 46 car 
ried on the periphery of the cam 4 engages the 
rear surface of the outer end of the pawl 38, the 
pawl 38 is urged in a counterclockwise direction 
about the pivot pin 37, as viewed in Fig. 1; how 
ever, movement of the pawl 38 in the counter 
clockwise direction about the pivot pin 37 is 
blocked due to the arrangement of the pivotal 
mounting of the pawl 38 upon the cam spring 
24. Accordingly, at this time, the pawl 38 is 
forced outwardly and downwardly away from the 
engaged projection 45 carried on the periphery of 
the cam é in order to force the can spring 28 
into engagement with the cam spring 25. Sub 
sequently, when the projection $5 carried on the 
periphery of the cam 4 rides over the outer ends 
of the pawl 38, the pawl 33 and the cam spring 
28 are returned to their normal positions due to 
the inherent resiliency of the can spring 26, 
whereby the can spring 23 is moved into disen 
gagement with the cam spring 25. Accordingly, 
as the arbor 2 is rotated in the clockwise direc 
tion back into its normal position the projections 
45 on the periphery of the cam & cause the cam 
springs 26 and 25 to operate into engagement 
and disengagement a like number of times, 
whereby the calling device transmits a num 
ber of impulses by way of the cam springs 24 and 
25 corresponding to the number of projections 35 
provided on the periphery of the cam 4. 

Just prior to the time the arbor 2 is rotated 
in the clockwise direction completely back into 
its normal position, the control arm 43 carried 
by the fixture 4 engages the control member 86 
carried by the impulse spring 26 and forces the 
impulse spring 20 away from the impulse cam 
$9, whereby the outer end of the impulse spring 
9 is forced out of cooperating relationship with 
respect to the impulse cam 49 in order to prevent 
any further operation of the impulse can 89 
from operating the impulse spring 9. Ultimate 
ly, when the arbor 2 is rotated in the clockwise 
direction into its final normal position, the con 
trol arm 34 carried by the fixture 60 engages the 
control member 67 carried by the shunt spring 
23; whereby the shunt spring 2s is forced out 
of engagement with the shunt spring 22 and the 
shunt spring 22 is forced out of engagement with 
the shunt spring 2 f, due to its inherent resil 
iency. Also, when the arbor 2 has been rotated 
in the clockwise direction to its final normal po 
sition, the last projection 45 carried on the 
periphery of the cam has operated the as 
sociated pawl 38, in the manner explained above. 
At this point, it is noted that the arrange 

ment of the control arm 63 carried by the fix 
ture 66 and the control member 46 carried by 
the impulse spring 20 is SO COOrdinated with re 
spect to the mechanism housed in the casing 
that all of the digits registered in the mechanism 
have been transmitted by Way of the impulse 
springs 9 and 26 a slight time interval prior to 
the final return of the finger wheel 3 and the 
connected arbor 2 into their normal positions. 
Also, it is noted that the shunt springs 28, 22 and 
23 are moved into disengagement Only upon the 
final return of the finger wheels and the con 
nected arbor 2 into their normal positions; while 
the last projection 45 provided on the periphery 
of the cam 8 operates the associated pawl 38 
just prior to the final return of the finger wheel 
3 and the connected arbor 2 into their normal 

positions. The cooperation between the elements 
mentioned positively insures that the cam springs 

6 
2, 22 and 33 are operated into engagement at 
all times when the finger wheel 3 is away from 
its normal position; while the finger wheel 3 must 
be moved a predetermined distance from its 
normal position in order to cause the first digit 1 
to be effectively registered in the mechanism 
housed in the casing . Also, the cooperation 
between the elements mentioned above permits 
control of the can springs 24 and 25 to send one 
impulse in excess of the number of impulses in 
the digit registered in the mechanism housed in 

0. 

the casing when the digits 1 and 2 are regis 
tered therein. By way of illustration, it is pointed 
out that, in the present embodiment of the call 
ing device , when the digit 2 is registered in 
the mechanism housed in the casing , in order 
to cause the impulse springs 9 and 20 to be 
controlled to transmit two impulses, the cam 
Springs 24 and 25 are controlled to transmit three 
impulses, three projections 65 being provided on 
the periphery of the cam éd. Further, it will be 
understood that the number of projections pro 
vided on the can $5 may be varied in order to ob 
tain selective control of the associated switch 
ing apparatus; however, in the present embodi 
ment it is contemplated that the cam 3A will have 
no projections 35 thereon or 1, 2 or 3 projec 
tions thereon, thereby rendering the calling de 
Vice capable of four modifications, in an ob 
vious manner, as will be explained more fully in 
conjunction with the telephone system in which 
the calling device () is incorporated. 

Finally it is noted that the cooperation be 
tween the elements mentioned above is such that 
the impulses transmitted by way of the cam 
Springs 26 and 25 and the impulses transmitted 
by the impulse springs 9 and 28 are transmitted 
alternatively. In the present example, when any 
digit between 2 and 0 is dialed the cam springs 
28 &nd 25 operate to transmit their first impulse; 
then the impulse springs 9 and 20 operate to 
transmit their first impulse; then the cam springs 

* 28 and 25 operate to transmit their second im 
pulse; then the impulse springs 9 and 20 oper 

45 ate to transmit their second impulse; and then 
the can springs 24 and 25 operate to transmit 
their third inpulse. Thereafter, the impulse 
springs 9 and 28 are operated to transmit their 
third, etc., impulses in the event the digit dialed 

50 is 3, etc.; however, the cam springs 24 and 25 are 
not operated to transmit further impulses. 
Also it is pointed out, that the selective con 

trol of the can springs 24 and 25 may be effected 
merely by suitably adjusting the normal position 

55 of the can $ upon the outer end of the arbor 
2 with reference to the pawl 38, instead of sub 

stituting different cans 4 having different num 
bers of projections 85 on the peripheries thereof, 
as explained above. w 
Referring now more particularly to Figs, 3 and 

4 of the drawings, the telephone system there 
illustrated comprises an exchange having a plu 
rality of individual subscriber lines, not shown, 
terminating thereat, and a plurality of party sub 

65 scriber lines, including the party subscriber lines 
826 and 689, terminating thereat, and provided 
With Switching apparatus. Each of the party Sub 
scribe lines has four party subscribe substa 
tions individually associated therewith; the party 

70 subscriber substations 30 A, 302, 303 and 306 be 
ing is dividually associated with the party sub 
scriber line 3e, and the party subscriber sub 
stations 38,382,363 and 3 4 being individually 
associated with the party subscriber line 20. 

75 Each party subscriber substation comprises sub 

s 

20 

25 

3. 

35 

A. 

60 
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station apparatus, including a harmonic ringer, 
the four harmonic ringers at the four party Sub 
scriber substations on each party Subscriber line 
being respectively tuned to 16, 33, 50 and 66 cycle. 
ringing currents. In the present example, the 
party subscriber substations 30, 302, 303 and 304 
connected to the party subscriber line 30 and 
the party subscriber substations 3 ff, 3 2,33 and 
34 connected to, the party subscriber line 20 
are respectively 16, 33, 50 and 66 cycle substa 
tions. 

Preferably, the substation apparatus provided 
at each party subscriber substation is substan 
tially identical to that provided at the fourth 
party subscriber substation 34 connected to the 
party subscriber line 30, with the exception of 

O 

5 

Certain modifications in the calling devices 
thereat, as noted more particularly below. The 
substation apparatus provided at the fourth party 
subscriber Substation 304 comprises a harmonic 
ringer f0, a transmitter 02, a receiver 03, a 
hook Switch S04, an induction coil 07 and a 
calling device O, the calling device G being 
identical to that disclosed in Figs. and 2 of the 
drawings and including a cam 4 f. provided with 
three projections 45 on its periphery. The sub 
station apparatus provided at the first, Second 
and third party subscriber substations 30, 302 
and 303, respectively, is substantially identical 
to that provided at the fourth party subscriber 
substation 304, except that in the calling devices 
respectively provided at these party subscriber 
substations, the cam 4 comprises no projections 
5, one projection 45 and two projections 45. In 

view of the fact that the calling devices provided 
at the first party subscriber substations 30, 3, 
etc., each comprise a cam 4f provided with no 
projections 45 thereon, the calling device pro 
vided at each first party subscriber substation 
may be of conventional construction and ar 
rangement and of the character of that disclosed 
in the previously mentioned Obergfell patent, 
wherein the cam 4 and the set of cam springs 
24 and 25 are eliminated. 
The switching apparatus provided in the ex 

change comprises a plurality of individual line 
switches of conventional connection and ar 
rangement, not shown, individually associated 
with the individual subscriber lines, not shown, 
and a plurality of party line switches, including 
the party line switches 320 and 360, individually 
associated with the party subscriber lines, the 
line switches 320 and 360 being respectively in 
dividually associated with the party subscriber 
lines 30 and 20. Also, this switching apparatus 
comprises a plurality of meter switches 350, 370, 
etc., individually associated with the party line 
switches 320, 380, etc., which are, in turn, indi 
vidually associated with the party subscriber lines 
30, 20, etc. Further, this switching apparatus 
comprises a group of regular selectors, not shown, 
a group of repeater selectors, including the re 
peater selector 406, a group of special service 
selectors, including the special Service selector 
408, four groups of individual connectors, not 
shown, and four groups of party connectors. The 
first, second, third and fourth groups of party 
connectors respectively include the party con 
nectors 40, 402, 403 and 404, which party con 
nectors respectively ring a line seized thereby 
with 16, 33, 50 and 66 cycle ringing currents. 

Further, the exchange comprises a manual 
operator position 0, a toll operator position ff0, 
and a plurality of measured service meters indi 
vidually associated with the party subscriber sub 

' ' '. T. r. ss., T- - 

20 

8 
stations. More particularly, the meters M305, 
M306, M307 and M308 are respectively indi 
vidually associated with the party supscriber sub 
stations 30, 302, 303 and 304; and the meters 
M35, M36, M37 and M38 are respectively 
individually associated with the party subscriber 
substations 3 ?, 3 (2, 33 and 314. Finally, the 
exchange comprises a group of repeaters, includ 
ing the repeater 400. 
The apparatus in the exchange is so connected 

and arranged that each of the individual line 
Switches has access to the group of regular Se 
lectors; while each of the party line switches 
320, 360, etc., has access to each of the repeaters 
400, etc., by way of incoming trunks. 40, etc., 
individual to the repeaters 400, etc. Each re 
peater 400, etc., in the group is directly con 
nected by way of an outgoing trunk 480, etc., in 
dividual thereto to a corresponding one of the 
repeater selectors 495, etc., in the associated 
group. Each meter switch is individually asso 
ciated with one of the party line switches and 
has access to the four meters respectively indi 

25 

30 

35 

45 

50 

s 

0 

65 

70 

5 

vidually associated with the four party sub 
scriber substations connected to the party Sub 
scriber line with which the party line switch is 
individually associated. By way of example, it is 
noted that the meter switch 350 is individually 
associated with the party line switch 320 and has 
access to the four meters M305, M306, M307 and 
M308 respectively individually associated with 
the four party Subscriber substations 30, 302, 
303 and 304 connected to the party subscriber line 
30 with which the party line switch 320 is indi 

vidually associated. 
Each of the regular selectors in the group and 

each of the repeater Selectors in the group have 
access to the group of special service selectors, to 
the four groups of party connectors, to the four 
groups of individual connectors, and to a group 
of trunks extending to the manual Operator posi 
tion 0. Each of the individual connectors in eacn 
of the groups has access to each of the individual 
subscriber lines; each of the party connectors in 
each of the groups has access to each of the 
party subscriber lines; and each of the special 
service selectors in the group has access to a 
group of trunks extending to the toll operator 
position 0. - 

Preferably, each of the individual line switches 
is of conventional connection and arrangement; 
while each of the party line switches is identical 
to the party line switch 320. The party line 
switch 320 comprises a switching mechanism, in 
cluding a rotary wiper set provided with five 
wipers '32, 322, 323, 324 and 325, an associated 
contact bank, and a rotary magnet M326 for 
driving the wiper set noted. Also, the party 
line switch 320 comprises a relay network in 
cluding a cutoff relay R330 and a line relay R360. 

Preferably, each of the meter switches is iden 
tical to the meter switch 350 which comprises 
a switching mechanism including a rotary wiper 
set provided with a single double-ended wiper 
35, an associated contact bank, and a rotary 
magnet M.352 for driving the wiper set noted. 
Also, a set of switch springs S354 is associated 
with the wiper set of the meter switch 35 and 
operated, in a manner more fully explained here 
in after. 

Preferably, each of the repeaters is identical 
to the repeater 800 which comprises a relay net 
work, including a digit cutoff relay R4 9, a meter 
relay R420, a dial relay R430, an answer relay 



9 
R84), a line relay R50, a hold relay R46 and 
an impedance element S. 

Preferably, each of the regulator selectors an 
each of the repeater selectors 405, etc., are of the 
conventional Strowger type; each of the indi 
vidual connectors and each of the party conneca 
tors 4, etc., are of the conventional Strowger 
type; each of the special service selectors 406, etc., . 
is of the conventional drop-back Strowger type; 
and the manual operator position and the to 
operator position f comprise conventional op 
erator position equipment. 

In accordance with the trunking plan incor 
porated in the telephone system, both the regul 
lato' SelectOS and the repeater selectors have 

2,410,530 
gages an associated contact set at each step of 
the party line switch 320. Accordingly, at this 
time, the idle or busy condition of the incoming 
trunk terminated by the engaged contact set 
and extending to one of the repeaters is tested. 
In the event the last-mentioned trunk extends 

5 
access to the group of special service selectors . 
in the first level of the associated contact banks, 
to the first, second, third and fourth groups of 
p8rty connectors in the respective second, third, 
fourth and fifth levels of the associated contact 
banks, to the four groups of individual connec 
tOS in the sixth, seventh, eighth and ninth levels 

to a busy repeater, ground potential appears upon 
the control conductor thereof and is applied to 
the control wiper 323 of the wiper set, thereby 
to complete a path, including the contacts 835, 
3 and 332, for, short-circuiting the winding of 
the cutoff relay R330, and to complete a low re 
sistance circuit, including the contacts 335, 3 
and 32, for energizing the rotary magnet M826. 
When the rotary magnet M826 is thus energized 
it operates, thereby to condition the wiper set to 
be driven one step in the rotary direction and 
to interrupt, at the contacts 32, the previously 
traced circuit for energizing the rotary magnet 

20 

of the associated contact banks, and to the group 
of trunks extending to the manual operator po 
sition, in the tenth level of the associated con-. 
tact banks. 

25 

The connection and arrangement of the syster 
will best be understood from a consideration of 
the following description, with reference to Figs. 
3 and 4 of the drawings, of the operation of the 
apparatus incorporated therein to set up the dif 

30 

ferent connections between the various indi 
vidual and party subscriber substations. 

Considering now the extension of a call from 
the fourth party subscriber substation 33, con 
nected to the party subscriber line 30, to the 
first party subscriber substation 3 , connected 
to the party subscriber line 28, the call is first 
initiated at the fourth party subscriber substa 
tion 308 by removing the receiver 63 from its as 
Sociated Switchhook, thereby to operate the hook 
switch Sité. When the hook switch SS G3 is thus 
operated there is completed, at the contacts a 5 
and 83 thereof, obvious Operative connections 
between the transmitter 3, the Feceiver 3 and 
the party subscriber line 3; whereby a circuit 
is competed for energizing the winding of the 
line relay R336 in the party line switch 326 in 
dividually associated with the party subscriber 
line 86. The circuit for energizing the winding 
of the line relay R35 extends from ground by 
way of the contacts 333, the line conductor C32 
of the party subscriber line 336, the primary 
winding of the induction coil 9, the transnit 
ter 3, the contacts 5 of the hook switch SG 38, 
the impulse springs S and 2 of the calling 
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M326. The rotary magnet M32 then restores, 
thereby to drive the wiper set one step in the 
rotary direction and to recomplete, at the con 
tacts 32, the previously mentioned circuit, in 
cluding the test wiper 323 of the wiper set, for 
testing the idle or busy condition of the trunk 
terminated by the contact set engaged by the 
wiper set at this time, On the other hand, in 
the event the wiper set engages a contact set 
terminating an idle trunk, no ground potential 
appears upon the control conductor thereof, 
whereby the previously traced test circuit, in 
cluding the test wiper 328 and the rotary mag 
net i? 336, is not completed. Accordingly, the 
previously traced low resistance circuit for en 
ergizing the rotary magnet i? 326 is not coma 
peted and the previously traced path for short 
circuiting the winding of the cutoff relay R330 
is not completed. Eence, when operation of the 
party line switch 32 is initiated the wiper set 
is driven a step in the rotary direction. Only in 
the event that it engages a contect, set terminate 
ing a busy trunk, in which event the wiper set 
is driven step by step in the rotary direction 
until it engages a contact set terminating an idle 
trunk. 
Assuming that the wiper set of the party line 

switch 32. engages the contact set terminating 
the trunk & extending to the repeater 36 and 
that the latter repeater is idle at this time, no 
ground potential appears upon the control con 
ductor CS3 of the trunk & 9. Accordingly, the 
previously traced low resistance circuit, include 

device (), the line conductor CG 3A of the party 
subscriber line 30, the contacts 38 and the 
Wirading of R38 to battery. 
When thus energized the line, relay R35. Ope 

eraies to complete, at the contacts 332, an obvis 
ous path for applying ground potential to the 
cCraro conductor C33 of the party subscriber 
line 3G in order to mark the party subscriber 
line 3 as busy to the party connector switches 
£9, etc., having access thereto. Also, the line 
relay R336 completes, at the contacts 3é, an ob 
vios test connection, including the contacts 385 
and 327, between the control wiper 323 of the 
wiper set and the rotary magnet V328; and 
cograpletes, at the contacts 852, an obvious ground 
connection to one terminal of the winding of 
the cutoff relay RS36. At this point it is noted 
that the party line switch 326 is of the non 
horing type, whereby the wiper set thereof en 
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ing the control wiper 328, for energizing the Son 
tary magnet M826 is not completed; and the pre 
viously traced path, incluging the control wipe' 
323, for short-circuiting the winding of the Cato 
relay R336 is not completed. Hence, at this tine, 
an obvious circuit, including the contacts 32 
and 32, is completed for energizing in series 
the Winding of the cutoff relay R336 and the 
rotary magnet A386. When this series circuit 
is completed the cutoff relay R338 operates; 
however, the rotary magnet.f326 does not Opera 
ate due to the high series resistance of the winding 
of the cutoff relay R333. 
Upon operating, the cutoff relay R336 inters 

rupts, at the contacts 33 and 333, the previously 
traced circuit for energizing the widing of tie 
line relay R380, thereby to cause the latter relay 
to restore shortly thereafter, the line relay R33. 
being of the slow-to-release type. Also, the cut 
of relay R33 completes, at the contacts 332 and 
338, a circuit for energizing in series the upper 

75 
winding of the line relay R&59 and the upper and 
lower windings of the meter reay R420 in the 
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repeater 400, this circuit extending from ground 
by way of the contacts 442, the lower winding of 
R420, the line conductor C472 of the trunk 40, 
the line wiper 322, the contacts 334, the line con 
ductor C32 of the party subscriber line 30, 
the primary winding of the induction coil 07, the 
transmitter 02, the contacts 05 of the hook 
switch S4, the impulse springs 9 and 20 of 
the calling device 0, the line conductor C3 of 
the party subscriber line 30, the contacts 332, 
the line wiper 32, the line conductor C47 of the 
trunk 470, the upper winding of R420 and the 
upper winding of R450 to battery. When this 
Series circuit is completed the line relay R450 
operates; however, the meter relay R420 does 
not operate as it is of the differential type. 

Further, the cutoff relay R330 interrupts, at 
the contacts 335, the previously traced test circuit 
between the control wiper 323 and the rotary 
magnet M326; and completes, at the contacts 336, 
an obvious path, including the contacts 342 and 
the control wiper 323, for applying ground poten 
tial to the control conductor C43 of the trunk 
470, thereby to mark the trunk 470 as busy to 
the other party line switches having access there 
to. Further, the cutoff relay R330 interrupts, 
at the contacts 337, a point in a homing circuit 

0. 
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traced hereinafter for energizing the rotary mag 
net M352 of the meter switch 350; prepares, at 
the contacts 338, a point in an operating circuit 
traced hereinafter for energizing the rotary mag 
net M352; and prepares, at the contacts 339, a 
circuit traced hereinafter for operating the meter 
M38 individually associated with the fourth 
party Subscriber substation 304 connected to the 
party subscriber line 30. 
Upon operating, the line relay R450 in the re 

peater 400 completes, at the contacts 452, an 
obvious circuit for energizing the winding of the 
hold relay R460, thereby to cause the latter relay 
to operate. Upon operating, the hold relay R460 
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completes, at the contacts 46, a loop circuit ex 
tending between the repeater 40G and the re 
peater selector 405 individually associated with 
the repeater 400. This loop circuit extends from 
the line conductor C48 of the trunk 480 by way 
of the contacts 46, the impedance 45, the 
left-hand winding of the answer relay R440 and 
the contacts 45 to the line conductor C482 of 
the trunk 380, the line conductors C48 and ; 
C482 of the trunk 480 being connected by way 
of the apparatus in the repeater selector 405 re 
spectively to battery and ground potentials, 
whereby the repeater selector 405 is conditioned 
to be responsive to a digit transmitted thereto. 
When the repeater selector 405 is thus condi 
tioned to be responsive to a digit transmitted 
thereto, ground potential therein is applied to the 
control conductor C483 of the trunk 480; and is 
returned therefrom by way of the control conduc 
tor C473 of the trunk 470 to the control wiper 323. 
This application of ground potential to the control 
Wiper 323 completes an obvious holding circuit 
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for energizing in series the winding of the cutoff 
relay R330 and the rotary magnet M326 in the 
party line Switch 320. At this point, it is noted 
that the above-mentioned holding circuit is com 
pleted prior to the restoration of the line relay . 
RSO in order to prevent the release of the party 
line switch 326. Shortly after the above-men 
tioned holding circuit is completed the line relay 
R840 restores in order to interrupt, at the con 
tacts 34, a further point in the previously 
mentioned test circuit, including the control 
wiper 323 and the rotary magnet M26; and to 75 

interrupt, at the contacts 342, the original oper 
ating circuit for energizing in series the winding 
of the cutoff relay R330 and the rotary magnet 
M326. Also, it is noted that at this time ground 
potential appearing upon the control conductor 
C473 of the trunk 40 is returned by way of the 
control wiper 323 and the contacts 336 to the 
control conductor Ci33 of the party subscriber 
line 30, thereby to retain the party subscriber 
line 30 marked as busy to the party connectors 
40 f, etc., having access thereto. 

Also, it is noted that when the previously traced 
loop circuit between the repeater 400 and the re 
peater Selector 405 is completed, the left-hand 
winding of the answer relay R460 is energized; 
however, the latter relay does not operate at this 
time as the right-hand winding thereof is also 
energized by way of an obvious circuit, includ 
ing the contacts 462, which was completed in 
cident to the operation of the hold relay R360. 
Wien both the left-hand and the right-hand 
windings of the answer relay R440 are thus en 
ergized this relay does not operate, as it is of the 
polarized type. Accordingly, at this time an op 
erative connection is completed between the 
fourth party subscriber substation 308, connected 
to the party subscriber line 30, and the repeater 
400 by way of the party subscriber line 30, the 
party line switch 320 and the trunk 670; also, the 
repeater 40 is operatively connected to the re 
peater selector 405 by way of the trunk 480. Fur 
ther, dial tone current is returned from the re 
peater Selector 05 by way of the above-traced 
connection to the receiver 03 at the fourth party 
Subscriber substation 34 in order to indicate to 
the SubScriber thereat that he may proceed to dial 
the first digit of the directory number. 
The subscriber at the calling fourth party sub 

scriber substation 304 then proceeds to dial the 
first digit of the directory number of the called 
first party subscriber substation 3 S, the directory 
number of the called first party subscriber. Sub 
station 3 being 2XX, such, for example, as 234. 
When the subscriber at the calling fourth party 
Subscriber substation 304 pulls the finger wheel 
of the calling device O in accordance with the 
digit 2, the shunt springs 2, 22 and 23 are oper 
ated into engagement; the mechanism housed in 
the casing of the calling device 6 registers the 
digit 2; and the can is rotated in a counter 
clockwise direction, as viewed in Fig. 3, in order 
to move the three projections 5 carried on the 
periphery thereof behind the associated pawl 38, 
in the manner previously explained. When the 
shunt springs 2, 22 and 23 are operated into en 
gagement, an obvious path is completed for short 
circuiting both the transmitter O2 and the re 
ceiver 03, in accordance with conventional prace 
tice; and a direct dialing bridge, including the 
primary winding of the induction coil 07, the 
shunt springs 23 and 22 and the impulse springs 
9 and 20, is completed between the line con 
ductors C32 and C3 of the party subscriber 
line 3). 
The subscriber at the calling fourth party sub 

Scriber substation 304 the releases the finger 
wheel of the calling device 0, whereby the call 
ing device to operates, in the manner previously 
explained, in conjunction with Figs, 1 and 2 of the 
drawings. More particularly, the cam springs 
24 and 25 operate to transmit a first ground in 
pulse over the line conductors C3 and C32 of 
the party subscriber line f. prior to the opera 
tion of the impulse springs. 9 and 20 to interrupt 
the previously traced loop circuit extending ber 



3. . 
tween the calling fourth party subscriber sub 
station 308 and the repeater 400, in the manner 
previously explained. The path for applying 
ground potential to the line conductor Cl3 ex 
tends from ground by way of the can springs 25 
and 26, the shunt spring 22 and the impulse. 
Springs 8 and 20 to the line conductor C3; 
while the path for applying ground potential to 
the line conductor C$32 extends from ground by 
Way of the can springs 25 and 24, the shunt 
springs 22 and 23 and the primary winding of 
the induction coil for to the line conductor C32. 
The application of ground potential to the line 
conductor C3 of the party subscriberline 3 
completes an alternative circuit substantially 
identical to that previously traced for energiz 
ing in series the upper winding of the meter relay 
R20 and the upper winding of the line relay 
RSS in the repeater 600; while the application 
of ground potential to the line conductor C32 of 
the party subscriber line 30 completes a path, 
including the contacts 336, the line wiper 322, 
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circuit for energizing the lower and upper wind 
ings of the meter relay R429 and the upper wind 
ing of the line relay R450 is recompleted, there 
by to cause the meter relay R2C to retain its re 
stored position and to cause the line relay R450 
to reoperate. Upon restoring, the line relay R450 
interrupts, at the contacts 452, the previously 
mentioned circuit for energizing the winding of 
the hold relay R460; however, the latter relay 
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the line conductor Cé2 of the trunk 37 and the 
contacts 882 for short-circuiting the lower wind 
ing of the meter relay R820. Accordingly, the 
line relay R469 remains in its operated position 
while the meter relay R520 operates, the latter 
relay being of the differential type and the lower , 
winding thereof being short-circuited at this time. 
Upon operating, the meter relay R$20 completes, S. 
at the contacts 32, a circuit, including the con 
tacts 6, the conductor C48 of the trunk 37, 
the wiper 324 and the contacts 338, for energiz 
ing the magnet i? 352 of the meter switch 35. 
When thus energized the magnet M.352 operates 
in order to condition the wiper 86 to be driven 
one step in the clockwise direction away from its 
home position. 
Upon complete Operation of the can springs 

28 and 25 to transmit the first ground impulses, 
ground potential is removed from the line con 
ductors C3a and C32 of the party subscriber 
line 38, whereby the previously traced path for 
Short-circuiting the lower winding of the meter 
relay R32 is interrupted and the previously 
traced circuit for energizing in series the lower 
and upper windings of the meter relay R820 and 
the upper winding of the line relay EA6 is recom 
pleted. When both the upper and lower wind 
ings of the meter relay Ré28 are thus energized 
this relay restores as it is of the differential type, 
as previously noted; also, at this time, the line 
relay R556 retains its operated position. Upon 
restoring, the meter relay R323 interrupts, at 
the contacts $38, the previously traced circuit. 
for energizing the rotary magnet M852, thereby 
to cause the rotary magnet i? 352 to restore; 
whereupon the wiper 35 of the meter switch 33 
is driven one step in the clockwise direction away 
from its home position. 

... The impulse springs 9 and 2 of the calling de 
vice 9 are then operated to transmit the first in 
pulse, whereby the previously mentioned loop cir 
cuit extending between the calling fourth party 
Subscriber substation 308 and the repeater 86 
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does not restore at this time as it is of the slow 
to-release type. Also, the line relay R450 com 
pletes, at the contacts 453, an obvious circuit, in 
cluding the contacts 663, for energizing the wind 
ing of the dial relay R43), thereby to cause the 
latter relay to operate. Upon operating, the dial 
relay R430 completes, at the contacts 438, an ob 
vious path for short-circuiting the impedance ele 
ment $f 5 and the left-hand winding of the answer 
relay R460, thereby to provide a low resistance 
bridge across the line conductors C38 and C482 
of the trunk 480 and positively to prevent opera 
tion of the answer relay R460 incident to switch 
ing surges impressed upon the trunk 486 incident 
to operation of the repeater selector 405. . Also, 
the dial relay R63 completes, at the contacts $33, 
an obvious circuit for energizing the upper wind 
ing of the digit cutoff relay R46). When the up 
per winding of the digit cutoff relay Rs is thus 
energized this relay takes a first step in order to 
complete, at the contacts 32, an obvious path for 
short-circuiting the lower winding, thereof. 
When the lower winding of the digit cutoff relay 
R60 is thus short-circuited it will not take a 
Second step to interrupt, at the contacts 4, a . 
prepared point in the previously traced circuit 
for energizing the rotary magnet M352 of the me 
ter switch 350. Also, upon restoring, the line 
relay R858 interrupts, at the contacts 45t, the 
previously traced loop circuit extending between 
the repeater 40 and the repeater selector 05. 
Upon reoperating, the line relay RG5 recom 

pletes, at the contacts 45, the previously men 
tioned loop circuit extending between the re 
peater 460 and the repeater selector 685, recom 
pletes, at the contacts 852, the previously men 
tioned circuit for energizing the winding of the 
hold relay R46, and interrupts, at the contacts 
453, the previously traced circuit for energizing 
the winding" of the dial relay. R338; however, the 
dial relay R63 does not immediately restore as 
it is of the slow to release type. At this point, 
it is noted that neither the hold relay R46 nor 
the dial relay RA39 restores during impulsing; 
both of these relays being of the slow-to-release 
type, as previously noted. The first restoration 
and reoperation of the line relay Rés is effective 
to transmit an impulse over the trunk 68 to the 
repeater selector 665, thereby to cause the re 
peater selector 405 to take one step in the vertical 
direction, in an obvious manner. 

During the subsequent operation of the calling 
device G the cam springs 26 and 25 operate to 
transmit their second ground impulse; then the 
impulse springs 9 and 2 operate to transmit 

is interrupted and then recompleted, in an obvi 
OuS manner. When the previously entioned 
loop circuit is interrupted the series circuit for 
energizing the lower and upper windings of the 
meter relay R$20 and the upper winding of the 
line relay R460 is interrupted, thereby to cause 
the meter relay R828 to retain its restored posi 
tion and to cause the line relay R850 to restore. 
Subsequently, when the above-mentioned loop 
circuit is recompleted the previously traced series 
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their second impulse; and, finally, the cam 
springs 24 and 25 operate to transmit their third 
ground impulse; at which time the finger wheel 
of the calling device () is returned to its normal 
position and the first digit 2 has been transmitted 
therefrom. The second and third ground im 
pulses transmitted by the can springs 28 and 25 
of the calling device cause the meter, relay 

63 

R820 to operate and then restore two additional 
times; whereby the meter relay R42G is operated 
and then restored three times incident to the op 
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eration of the calling device O to transmit the 
digit 2, in the manner explained above. This 
operation of the meter relay R420 causes the 
wiper 35 of the meter switch 350 to be advanced 
three steps away from its normal position in the 
clockwise direction, in the manner explained 
above. The second impulse transmitted by the 
impulse springs 9 and 20 of the calling device O 
causes the line relay R450 to restore and reoper 
ate one additional time; whereby the line relay 
R450 is restored and then reoperated twice inci 
dent to the operation of the calling device to 
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transmit the digit 2, in the manner explained 
above. This operation of the line relay R450 
causes the digit 2 to be transmitted over the trunk 
480 to the repeater selector 405, in the manner 
explained above. 
The repeater selector 405 responds to the first 

digit 2 transmitted thereto to advance its wiper 
set two steps in the vertical direction; whereupon 
the wiper set thereof is operated automatically . 
in the rotary direction to select an idle party con 
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nector in the group, including the party connector 
40, in an obvious manner. Assuming that the 
party connector 40 is seized by the repeater se 
lector 405, the party connector 40 is then con 
ditioned to be responsive to the second and third 
digits 3 and 4, respectively, in accordance with 
conventional practice. 
At the conclusion of the first digit 2, the line 

relay R450 reoperates, thereby to interrupt, at 
the contacts 453, the previously traced circuit 
for energizing the winding of the dial relay R43C, 
whereupon the latter relay restores shortly there 
after as no further restoration of the line relay 
R450 occurs until the subscriber at the calling 
fourth partly subscriber substation 304 dials the 
second digit 3. Upon restoring, the dial relay 
R430 interrupts, at the contacts 433, the previ 
ously traced path for short-circuiting the lower 
winding of the digit cutoff relay R4 fo, whereby 
an obvious circuit, including the contacts 465 and 
42, is completed for energizing in series the 
upper and lower windings of the digit cutoff 
relay R40. When the above-traced circuit for 
energizing in series the upper and lower wind 
ings of the digit cutoff relay R4 O is completed, 
this relay takes a second step or operates fully, 
thereby to interrupt, at the contacts , a fur 
ther point in the previously traced circuit for : 
energizing the rotary magnet M352. 
At this time, the wiper 35 of the meter Switch 

350 has been operated three steps in the clock 
wise direction away from its normal position, 
thereby to prepare a circuit traced hereinafter 
for operating the meter M308 individually asso 
ciated with the fourth party subscriber substa 
tion 304 connected to the party subscriber line 
30. - 

The subscriber at the calling party subscriber 
substation 304 then proceeds to dial the second 
digit 3, thereby to cause the line relay R850 to 
restore. and reoperate three times in order to 
transmit the three impulses of the second digit 
over the trunk 480 and the repeater selector 405 
to the party connector 40 l. Incident to the dial 
ing of the second digit 3, the calling device O 
operates, in the manner explained above, in con 
nection with the dialing of the first digit 2, where 
by the meter relay R420 operates and restores 
three times. . However, this operation of the 
meter relay R420, incident to the dialing of the 
second digit 3, is without effect due to the fact. 
that the digit cutoff relay R4 S0 occupies its fully 
operated position at this time, as the last-men 
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tioned relay was fully operated at the conclusion. 
of the first digit 2 incident to the restoration 
of the dial relay R430, in the manner previously 
explained. Finally, the subscriber at the calling 
party subscriber substation 304 proceeds to dial 
the third digit 4, thereby to cause the line re 
lay R450 to restore and reoperate four times in 
order to transmit the four impulses of the third 
digit over the trunk 480 and the repeater selec 
tor 405 to the party connector 40. Also, in 
cident to the dialing of the third digit 4, the . 
meter relay R620 operates and restores three 
times; however, this operation of the meter re 
lay R420 is without effect due to the fully oper 
ated position of the digit cutoff relay R40. In 
view of the foregoing explanation of the oper 
ation of the meter relay R420, incident to the dial 
ing of the second and third digits, it will be un 
derstood that this relay is effective to control 
the setting of the meter switch 350 only incident 
to the dialing of the first digit of the directory 
number, due to the full operation of the digit cut 
off relay R4 to at the conclusion of the first digit 
of the directory number. 
The party connector 40 responds to the sec 

ond digit 3 and the third digit 4 in accordance 
with conventional practice in order to seize the 
partly subscriber line 29. Upon seizing the party 
subscriber line 20, the party connector 40 tests 
the idle or busy condition thereof; whereupon 
busy tone current is returned over the repeater 
selector 405, the trunk 480, the repeater 600, 
the trunk 470, the party line switch 320 and the 
party subscriber line 30 to the calling fourth 
party subscriber substation 304 in the event the 
called party subscriber line 20 is busy at this 
time. On the other hand, in the event the called 
party subscriber line 20 is idle at this time, the 
party connector 40 operates in order to return 
ring-back tone current over the previously traced 
connection to the calling fourth party subscriber 
substation 304 connected to the party subscriber 
line 30; and to project 16 cycle ringing cur 
rent over the called party subscriber line 20. 

5 The 16 cycle ringing current projected over the 
called party subscriber line 20 causes opera 
tion of only the harmonic ringer at the called 
first party subscriber substation 3 connected 
to the party subscriber line 20 due to the fact 
that the harmonic ringers disposed at the Sec 
ond, third and fourth subscriber substations 32, 
33 and 34, respectively, connected to the party 
subscriber line 20, are respectively tuned to ring 
ing currents having the respective frequencies 
of 33, 50 and 66 cycles. 
The subscriber at the called first party Sub 

scriber substation 3, connected to the party 
subscriber line 20, answers the call by removing 
the receiver of the telephone instrument thereat 
from its associated switchhook, thereby to con 
plete an obvious operative connection, including 
the party subscriber line 20, between the first 
party subscriber substation 3 and the party 
connector 40. When this connection is con 
pleted the party connector 40 operates in order 
to reverse battery over the repeater selector i05 
and the loop circuit extending between the re 
peater selector 405 and the repeater 400. When 
battery is thus reversed over the above-mentioned 
loop circuit the left-hand winding of the answer 
relay R440 is energized in the opposite direction, 
in an obvious manner, whereupon the answer re 
lay R440 operates. Upon operating, the answer 
relay R440 interrupts, at the contacts 442, the 
previously traced circuit for energizing in series 
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the lower and upper windings of the meter relay 
R420 and the upper winding of the line relay 
R450; and completes, at the contacts 44, an ob 
vious alternative loop circuit for energizing in 
series the upper and lower windings of the meter 
relay R820 and the upper and lower windings of 
the line relay Rs.50, whereby the loop circuit ex 
tending between the fourth party subscriber Sub 
station 304, connected to the party subscriber 
line 30, and the repeater 400 is balanced in Order 
to improve the transmission qualities thereof. 
Finally, the answer relay R440, upon operating, 
completes, at the contacts 443, a circuit includ 
ing the conductor C475 of the trunk 470, the 
wiper 325 of the party line switch 320, the con 
tacts. 339 and the wiper 35 and engaged fourth 
contact in the associated contact bank of the 
meter switch 350 for operating the meter M308 
individually associated with the fourth party sub 
scriber substation 304, connected to the party 
subscriber line 30 in order to register the com 

I pletion of a call from the last-mentioned party 
subscriber substation. 
At this time, the previously traced loop circuit 

extending between the calling fourth party sub 
scriber substation 304, connected to the party 
subscriber line 30, and the repeater 400 is com 
pleted; the previously traced loop circuit extend 
ing between the repeater 400 and the party con 
nector $0 is completed; and the previously men 
tioned connection extending between the called 
first party subscriber substation 3, connected 
to the party subscriber line 20, and the party 
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connector 8 is completed. Finally, it is noted 
that an operative connection between the trunk 
& O incoming to the repeater 300, and the trunk 
880 outgoing from the repeater 400, is completed 
by way of the condensers 43 and 414. Hence, 
an established connection is completed between 
the calling fourth party subscriber substation 
308, connected to the party subscriber line 30, 
and the called first party subscriber substation 
3ff, connected to the party subscriber line 20, 
for two-way communication purposes. 
The release of the established connection be 

tween the calling fourth party subscriber sub 
station 304, connected to the party subscriber line 
30, and the called first party subscriber substa 
tion 3, connected to the party subscriber line 
20, is primarily under the control of the sub 

scriber at the calling fourth party subscriber Sub 
station 304, and is accomplished when the Sub 
scriber thereat replaces the receiver 03 upon 
its associated switchhook, thereby to operate the 
hook switch SO3. When the hook switch SO4 is 
thus operated the transmitter 02 and the re 
ceiver 63 are effectively disconnected from the 
party subscriber line 30 and the previously traced 
loop circuit extending to the repeater 400 is in 
terrupted, at the contacts 105 of the hook switch 
SiO4, thereby to cause the line relay R450 in 
the repeater 400 to restore. Upon restoring, the 
line relay R450 interrupts, at the contacts 452, 
the previously mentioned circuit for energizing 
the winding of the hold relay R460, thereby to 
cause the latter relay to restore shortly there 
after. Also, the line relay R450 interrupts, at 
the contacts 458, the previously traced loop cir 
cuit extending between the repeater 400 and the 
repeater selector 405, and the previously men 
tioned circuit for energizing the left-hand wind 
ing of the answer relay R440. When the previ 
ously mentioned loop circuit extending between 
the repeater 400 and the repeater selector -405 is 
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repeater 400 restores and the repeater selector 
405 is released in order to effect the release of 
the party connector 40 l. When the repeater se 
lector 405 is thus released the application of 
ground potential is removed from the Control 
conductor C483 of the trunk 480, thereby to in 
terrupt the previously traced holding circuit for 
energizing in series the Winding of the cutoff 
relay R330 and the rotary magnet M326 in the 
party line switch 320, in order to cause the latter 
relay to restore. 
- Upon restoring, the hold relay R460 interrupts, 
at the contacts 464, the previously traced circuit 
for energizing in series the upper and lower wind 
ings of the digit cutoff relay R40, thereby to 
cause the latter relay to restore. Also, upon re 
storing, the answer relay R440 interrupts, at 
the contacts 443, the previously traced circuit 
for energizing the meter M308 individually asso 
ciated with the fourth party subscriber substa 
tion 304, connected to the party subscriber line 
f30. At this time the repeater 800 is completely. 
released and is marked as idle to the party line 
switches having access thereto by the absence of 
potential upon the control conductor C473 of the 
trunk O. 
Upon restoring, the cutoff relay R330 in the 

party line switch 320 interrupts, at the contacts 
336, a further point in the previously traced cir 
cuit for energizing in series, the winding of the 
cutoff relay R330 and the rotary magnet M326, 
and completes, at the contacts 337, an obvious 
circuit including the set of Switch springs S35é 
and the Contacts 353 for energizing the rotary 
magnet M3.52. At this point it is noted that the 
Set Of Switch springs S354 is actuated into engage 
ment when the wiper 35 of the meter Switch 350 
is rotated in the clockwise direction away from 
its home position. When thus energized the ro 
tary magnet M352 operates to interrupt, at the 
contacts 353, the previously traced circuit for en 
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ergizing the rotary magnet. M352, and to con 
dition the wiper 35 to be driven an additional 
Step in the clockwise direction. When the pre 
viously traced circuit for energizing the rotary 
magnet M.352 is interrupted the latter magnet . 
restores, thereby to recomplete, at the contacts 
353, the circuit for energizing the rotary magnet 
M352 and to drive the wiper 35 one step in the 
clockwise direction away from its home position. 
In view of the foregoing explanation of the mode 
of operation of the rotary magnet M352, it will 
be understood that it is intermittently energized, 
thereby to drive the wiper 35 of the meter Switch 
350 step by step in the clockwise direction back 
into its home position. When the wiper 35 of 
the meter switch 350 is driven back into its home 
position the set of switch springs S354 is actu 
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ated into disengagement, thereby to interrupt a 
further point in the previously traced circuit for 
energizing the rotary magnet M352 in order posi" 
tively to arrest further operation thereof. At this 
time the meter switch 350 is completely released 
and restored to its normal position and the party 
line switch 320 is completely released. It is again 
noted that the wiper set of the party line Switch 
320 remains in engagement with the contact set 
terminating the trunk & 70 extending to the re 
peater 400, as the party line switch 320 is of the 
nonhoming type. 

Also, when ground potential is removed from 
the control conductor C473 of the trunk 40, the 
application of ground potential to the control 
conductor C133 of the party subscriber line 30 

thus interrupted, the answer relay R440 in the 75 is interrupted, thereby to mark the last-men 
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tioned party subscriber line as idle to the party 
connectors 40?, etc., having access thereto. Also, 
at this time, the party subscriber line 20 is 
marked as idle to the party connectors 40, etc., 
having access thereto, assuming that the Sub 
scriber at the called party subscriber Substation 
3 has replaced the receiver of the telephone in 
strument thereat upon its associated switchhook. 
Hence, the established connection between the 
calling fourth party subscriber substation 304, 
connected to the party subscriber line 30, and 
the called first party subscriber substation 3, 
connected to the party subscriberline 20, is com 
pletely released at this time. 

In view of the foregoing explanation of the 
mode of operation of the apparatus incorporated 
in the telephone system to extend a connection 
from the calling fourth party subscriber substa 
tion 304, connected to the party subscriber line 
30, to the called first party subscriber substation 
3 it, connected to the party subscriber line 20, 
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nection is extended by way of one of the indi 
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it will be understood that a call may be extended 
therefrom to the called second, third or fourth 
party subscriber substations 32, 33 or 3 4, re 
spectively, connected to the party subscriber line 
20, in a substantially identical manner by dial 

ing the appropriate directory number. As will be 
apparent from the trunking plan, the directory 
numbers of the second, third and fourth party 
subscriber substations 32, 33 and 34, respec 
tively, connected to the party subscriber line 20 
are 3XX, 4XX and 5XX, or 334,434 and 534, re 
spectively, in accordance with the foregoing ex 
ample. The party connectors 40, 402, 403 and 
404 respectively respond to the digits 1, 2, 3 and 
4, in accordance with the foregoing example, to 
seize the party subscriber line 20 and respec 
tively ring the seized party subscriber line 20 
with ringing currents of the following frequen 
cies: 16 cycle, 33 cycle, 50 cycle and 66 cycle. The 
ringing currents of the respective frequencies 
mentioned projected over the called party sub 
scriber line 20 operate the harmonic ringers at 
the respective first, Second, third and fourth party 
subscriber substations 3i, 32, 33 and 34, con 
nected to the party subscriberline 20. 

Also, it will be understood that a call may be 
extended from the first, second or third party 
subscriber substations 30,302 or 303, respectively, 
connected to the party subscriber line 30, to any 
one of the party subscriber substations 3 , etc., 
connected to the party subscriber line 20, in a 
manner substantially identical to that explained 
above. However, in the above-mentioned cases, 
when the calling devices at the respective first, 
second and third party subscriber substations 30, 
302 and 303, respectively, connected to the party 
subscriberine 30 are operated, no ground in 
pulses, one ground impulse and two ground in 
pulses are respectively transmitted therefrom in 
order to cause the corresponding operations of 
the meter switch 350, whereby the meters M305, 
M306 and M30 respectively corresponding to the 
first, second and third party subscriber Substa 
tions 30, 302 and 303, respectively, are operated 
in order to register the initiation of a call from 
the corresponding party subscriber substation. 

Further, it will be understood that the exten 
sion of a call from one of the party subscriber 
substations, connected to a party Subscriber line, 
to an individual subscriber Substation, connected 

...to an individual, subscriber line, is substantially 
the same as that described above, whereby the 
appropriate meter is controlled in the manner 
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vidual connectors. Also, it will be understood 
that the extension of a connection from an indi 
vidual subscriber substation, connected to an 
individual subscriber line, to one of the party 
subscriber substations, connected to a party Sub 
scriber line, is substantially the same as that de 
scribed above, whereby no metering is effected; 
the above-mentioned connection is extended by 
way of the appropriate one of the party con 
nectors 40, etc. Finally, it is noted that the ex 
tension of a call from an individual. Subscriber 
substation, connected to an individual subscriber 
line, to an individual subscriber substation, con 
nected to an individual subscriber line, is in ac 
cordance with conventional practice, whereby no 
metering is effected; the above-mentioned con 
nection is extended by Way of One of the indi 
vidual connectors. 

Considering the extension of a call from a 
party subscriber Substation, Connected to a party 
subscriber line, such, for example, as the fourth 
party subscriber substation 304, connected to the 
party subscriber line 30, to the manual operator 
position 0, it is pointed out that the initiation 
and extension of the call from the calling fourth 
party subscriber substation 304 by, way of the 
party line switch 320, the trunk 40, the repeater 
400 and the trunk 480 to the repeater selector 405, 
are the same as that previously explained. At 
this time the subscriber at the calling fourth 
party subscriber substation 304 dials the single 
digit .0, whereby the repeater selector 405 op 
erates in order to seize an idle one of the trunks 
in the group extending to the manual operator 
position. O. The operator at the manual operator 
position 0 answers the call in accordance with 
conventional practice, whereby an established 
connection is completed between the calling 
fourth party subscriber substation 304, connected 
to the party subscriber line 30, and the called 
manual operator position 0. In connection with 
the extension of the above-mentioned call, it is 
noted that the operation of the meter relay R420 
in the repeater. 400 and the meter switch 350, in 
cident to the operation of the calling device O 
at the fourth party subscriber substation 304 to 
transmit the digit 0, is the same as that previ 
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ously explained. However, it is pointed out that 
the above-traced connection does not include a 
connector. Accordingly, when the operator at 
the manual operator position 0 answers the call, 
battery potential is not reversed over the trunk 
480 to the repeater 400. Hence, the answer relay 
R440 in the repeater 400 does not operate in order 
to effect operation of the meter M308 individually 
associated with the calling fourth party Sub 
scriber substation 304, connected to the party 
subscriber line 30, in view of the fact that the 
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above-mentioned call is a free call which is not 
metered. Thus it will be understood that, al 
though the meter switch 350 is set to select the 
meter M308 incident to the dialing of the digit 0 
upon the calling device O at the calling fourth 
party subscriber substation 304 to extend the 
above-mentioned call to the manual operator 
position 0, in the manner previously explained, 
the meter M308 is not operated to meter the call 

70 
when the Operator at the manual operator' posi 
tion 0 answers the call, 

Considering now the extension of a call from 
a party Subscriber substation, connected to a 
party subscriber line, such, for example, as the 
fourth party subscriber substation 304, connected 

previously explained; the above-mentioned con- 75 to the party subscriber line 30, to the toll opera 
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tor position 0, it is pointed out that the initia 
tion and extension of the call from the calling 
fourth party subscriber substation 304 by way 
of the party line switch 320, the trunk. 470, the 
repeater 400 and the trunk 480 to the repeater 
selector 405, are the same as that previously ex 
plained. At this time, the Subscriber at the call 
ing fourth party subscriber substation 304 dials 
the directory number 0, whereby the repeater 
Selector 405 responds to the first digit 1 to Select 
an idle special service selector, such, for example, 
as the special service selector. 406. The special 
service selector 406 responds to the second digit 1 
and drops back in a manner well understood, and 
then responds to the third digit 0 to select an idle 
trunk to the toll operator, position if 0. The op 
erator at the toll operator. position f 10 answers 
the call in accordance with conventional practice, 
whereby an established connection is completed 
between the calling fourth party subscriber sub 
station 304, connected to the party subscriber line 
30, and the called toll operator position O. In 
connection with the extension of the above 
mentioned call, it is noted that the operation of 
the meter relay R420 in the repeater 400 and the 
meter switch 350, incident to the operation of 
the calling device O at the fourth party sub 
scriber substation 304 to transmit the first digit 1, 
is the same as that previously explained. How 
ever, it is pointed out that the above-traced con 
nection does not include a connector. Accord 
ingly, when the operator at the toll operator 
position to answers the call, battery potential is 
not reversed over the trunk 380 to the repeater 
400. Hence, the answer relay R880 in the re 
peater 600 does not operate in order to effect 
operation of the meter M307 individually aSSO 
ciated with the calling third party Subscriber 
substation 303, connected to the party subscriber 
line 30, in view of the fact that the above 
mentioned call is a free call which is not metered. 
Thus it will be understood that, although the 
meter switch 350 is set to select the meter M30 
incident to the dialing of the first digit 1 upon the 
calling device O at the calling fourth party Sub 
scriber substation 304 to extend the above-men 
tioned call to the toll operator position 0, in 
the manner previously explained, the meter M307 
is not operated to meter the call when the op 
erator at the toll operator position 0 answers 
the call. 

In connection with the extension of the above 
mentioned call, it is noted that incident to the 
operation of the calling device O at the calling 
fourth party subscriber substation 304, connected 
to the party subscriber line 30, to transmit the 
first digit 1 to the line relay R450 in the repeater 
400, this calling device O also sends two ground 
impulses to the meter relay R420 in the repeater 
400, thereby to cause the meter switch 350 to 
select the meter M307 individually associated with 
the third party subscriber substation 303 instead 
of the meter M308 individually associated with the 
calling fourth party subscriber substation 304 as 
previously noted. However, the selection of the 
improper meter M307 by the meter switch 350 
in connection with the extension of the above 
mentioned call is immaterial as the meter M30T 
is not operated, as explained above. 
While there has been ( Scribed what is at 

present considered to be the preferred embodi 
ment of the invention, it will be understood that 
various modifications may be made therein, and 
it is contemplated to cover in the appended claims 
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all such modifications as fall within the true spirit 
and Scope of the invention. 
What is claimed is: 
1. In an automatic telephone System, a party 

line, a plurality of stations on said party line, 
a calling device at each of said stations, the call 
ing device at any calling one of said stations 
being selectively operable to transmit over said 
party line during a single operation thereof both 
a variable digit and an individual station signal, 
whereby the calling devices at said stations trans 
mit over said party line different station signals 
incident to operation thereof, switching appa 
ratus, means responsive to the transmission over 
said party line of one or more variable digits for 
correspondingly setting said switching apparatus 
to extend the call from the calling one of said 
stations, a plurality of registers individually cor 
responding to said stations, a register switch hav 
ing access to said registers, and additional means 
controlled Only in response to the first transmis 
Sion. Over said party line of the station signal in 
dividual to the calling device at said one station 
for operating said register switch to select the 
one of said registers corresponding to said one 
Station. 

2. In a telephone system, a line, a calling de 
vice associated with said line, said calling de 
vice being selectively operable to transmit over 
said line during a single operation thereof both 
a variable number of a first type of impulses and 
a fixed number of a second type of impulses, a 
trunk circuit associated with said line and in 
cluding a first line relay controlled by the first 
type of impulses transmitted over said line and . 
a Second line relay controlled by the Second type 
of impulses transmitted over said line, a first 
control circuit governed by said first line relay, 
a second control circuit governed by said Sec 
Ond line relay, and means governed by said first 
line relay for interrupting said second control 
circuit. 

3. In a telephone system, a line, a calling de 
vice associated with said line, Said calling device 

45 being selectively operable to transmit over said 
line during a single operation thereof both a var 
iable number of a first type of impulses and a 
fixed number of a second type of impulses, a 
trunk circuit associated with said line, said trunk, 

50 circuit including a first line relay provided with a 
winding connected to said line and controlled by 
the first type of impulses transmitted over said 
line and a second line relay provided with two 
differential windings bridged across said line and 

55 controlled by the second type of impulses trans 
mitted over said line, a first control circuit gov 
erned by said first line relay, a Second control 
circuit governed by said second line relay, and 
means governed by said first line relay for in 

60 terrupting said second control circuit. 
4. In a telephone system, a line, a calling de 

vice associated with said line, said calling device 
being selectively operable to transmit over said 
line during a single operation thereof both a var 
iable digit and a fixed number of signal impulses, 
a trunk circuit associated with said line and in 
cluding a first line relay controlled by the in 
pulses of the digits transmitted over said line 
and a second line relay controlled by the signal 
impulses transmitted over said line, a first con 
trol circuit governed by said first line relay, a 
second control circuit governed by said Second 
line relay, and means governed by said first line 

75 relay at the conclusion of the first digit transmit 
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ted over said line for interrupting said second 
control circuit. 

5. In a telephone system, a line, a calling de 
vice associated with said line, said calling device 
being selectively operable to transmit over said 
line during a single operation thereof both a var 
iable digit and a fixed number of signal impulses, 
a trunk circuit associated with said line, a switch 
and a counter associated with said trunk circuit, 
said trunk circuit including a first line relay con 
trolled by the impulses of the digits transmitted 
over said line and a second line relay controlled 
by the signal impulses transmitted over said line, 
means governed by said first line relay for Set 
ting said switch, means governed by said second 
line relay for setting said counter, and means 
governed by said first line relay at the conclu 
sion of the first digit transmitted over said line 
for arresting further setting of said counter. 

6. In an automatic telephone system, a party 
line, a plurality of stations on said party line, a 
calling device at each of said stations, the calling 
device at any calling one of said stations being 
Selectively operable to transmit Over said party 

0. 

2. 
line during a single operation thereof both a var 
iable digit and an individual fixed number of 
station impulses, whereby the calling devices at 
said stations transmit over said party line dif 
ferent numbers of station impulses incident to 
operation thereof, a repeater, means responsive 
to the initiation of a call at any one of said sta 
tions for connecting said party line to said re 
peater, said repeater including a first line relay 
controlled by the impulses of the digit transmitted 
over said party line and a second line relay con 
trolled by the station impulses transmitted over 
said party line, a switch associated with said re 
peater, means governed by said first line relay 
for repeating to said switch the impulses of the 
digit received over said party line, thereby to set 
said Switch in Order to extend the call from said 
party line, a counter associated with said re 
peater, and means governed by said second line 
relay for setting said counter in accordance with 
the number of station impulses received over said 
party line, thereby to identify the particular call 
ing one of said stations on said party line. 

JOHN ELLES OSTLINE. 


