
1,030,038. 

littlesses 

A, H, WEISS, 
AUTOMATIC RINGING SYSTEM, 
APPLICATION FILED AUG, 17, 1910, 

Patented June 18, 1912. 
2 SBIEETS-SEEE 1. 

s 

lill fail to I 
4- 6 % filfred H. Lillerss (246-13-2-ee-76 QW. &eta; 9. 

E. a 
77 fit. It isg 

  



1,080,038. 

s 

It? less as 

-é, a 7% weeks 

A. H. WEISS, 
AUTOMATIC RINGING SYSTEM, 
APPLICATION FILED AUG, 17, 1910. 

By 

Patented June 18, 1912. 
2 SHEETS-SHEET 2. 

It ill rat. Ltd. It 
Fr. Fr Ed H.Ll?e rss 

jit to r is g 
columbia PANOGRAP co, WASHINoroN, d. c. 

  

  



10 

5 

20 

25 

30 

35 

40 

45 

50 

UNITED STATES PATENT OFFICE. 
ATFRED H. WEISS, OF WILMETTE, ILLINOIS, ASSIGNOR TO KELLOGG SWITCHBOARD 

AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CoRPORATION OF ILLINoIS. 
AUTOVIATIC RINGING SYSTEII. 

1,030,038. 

To all whom, it may concern: - 
Be it known that I, ALFRED. H. WEIss, a 

citizen of the United States, residing in 
Wilmette, county of Cook, and State of 
illinois, have invented certain new and use 
ful Improvements in Automatic Ringing 
Systems, of which the following is a speci 
fication. 
My invention relates to common battery 

telephone exchange systems, and has for its 
object the provision of a simplified and effi 
cient signaling arrangement for such sys 
tems. The arrangement is adapted par 
ticularly for signaling upon telephone party 
lines, although not limited to such use. 
In the drawings, Figure 1 is a telephone 

system embodying one form of my inven 
tion, and Fig.2 shows my invention adapt 
ed for use with a trunk circuit for making 
connection between subscribers whose lines 
terminate at different central offices. 

Referring to Fig. 1, two subscribers’ lines 
A and B are shown terminating at the cen 
tral office C. The line A is shown as an in 
dividual line; that is, having a single sub 
scriber, and line B is a polystation line hav 
ing four subscribers. Any form of com 
mon battery substation circuit may be used, 
but for the purpose of illustration I have 
shown a well-known subscriber's circuit in 
which the bell 1 is normally bridged across 
the line in series with a condenser 2 for sig 
naling purposes. When the receiver is re 
moved from the switch-hook for conversa 
tion, this path for ringing current is broken 
at the switch-hook contacts and a path for 
talking and for energizing the substation 
transmitter 3 is established. This latter cir 
cuit, includes the transmitter and imped 
ance coil 4 in series for the energizing bat 
tery current, the voice currents flowing 
through the receiver 5 and condenser 2 
which are placed in a shunt circuit around 
the impedance coil 4. Assuming the sub 
Scriber of the line A desires connection with 
one of the subscribers on line B, the tele 
phone receiver would be removed from its 
switch-hook closing a path for current from 
the central office battery 6, through the line 
relay 7, the limbs of the telephone line to 
the ground pole of battery at 8. Respon 
sive to this current, the line relay will at 
tract its armature lighting the line lamp 9. 
Upon seeing the line lamp lighted, the op 
erator will insert the answering plug 10 of 
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the cord circuit in the jack 11 of the calling 
line. Current will then flow from the bat 
tely 12 through the sleeve supervisory relay 
13, sleeve strand of the cord circuit, sleeve 
contact of the jack and through the cut-off 
relay 14 to battery, energizing the cut 
off relay, which will attract its armatures 15 
and 16. The attraction of armature spring 
15 will open the circuit of the line relay 7 
retiring the line signal 9, and the attraction 
of the contact spring 16 will remove the 
ground 8 from the line and establish con 
nection between that limb of the line and 
the sleeve contact of the jack. Upon the 
attraction of the contact spring 16, a portion 
of the current flowing to ground through 
the cut-off relay 14 will flow over the tele 
phone line to energize the substation appa 
ratus and back to the central office, over the 
other limb of the telephone line, through 
the tip contacts of the jack and plug and 
through the winding of the tip supervisory 
relay 17 to battery. 

It will be noted that current through the 
cut-off relay 14 energized the sleeve super 
visory relay 13 to place the supervisory 
lamp 18 in condition to operate, but the flow 
of current over the line and through the tip 
supervisory relay 17 operated to open the 
circuit of the supervisory lamp 18 at the 
contacts of the latter relay, so that the lamp 
18 remains inert. The supervisory relay 13 
is energized over a local circuit so that the 
supervisory lamp 1S is placed in condition 
to light at the contacts of this relay as long 
as the plug is inserted in the jack, while the 
circuit of the tip supervisory relay 17 is 
through the substation apparatus, so that 
the Supervisory lamp 18 is placed in condi 
tion to light or remain inoperative, depend 
ent upon the position of the receiver at the 
subscriber's station, and the consequent at 
tracted or unattracted condition of the con 
tacts of Supervisory relay 17. 
Having noticed the line signal 9 and 

plugged into the calling line, the operator 
throws her listening key 19 bridging her 
operator's telephone set across the line, and 
inquires the number desired from the call 
ing subscriber. The talking circuit between 
the operator and the calling subscriber will 
be over the limbs of the calling line, the tip 
and sleeve strands of the answering end of 
the cord circuit and conductor's 20 and 21. 
to the contacts of the listening key between 
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which the operator's telephone is bridged. 
Ascertaining that a subscriber on the line 
B is desired, the operator would test the idle 
or busy condition of the line by touching 
the tip of the calling plug to the sleeve con 
tact of the multiple jack of the desired line. 
If the line was in use, a battery potential 
would exist at the sleeve contacts of the 
jacks, due to the flow of current through the 
sleeve supervisory relay 13, sleeve contacts 
of the plug and jack at the operator's posi 
tion where a connection was established, 
with the desired line. The tip of the call 
ing plug of the operator testing would be 
connected with ground through conductor 
22, the back normally closed contact 23 of 
the calling sleeve supervisory relay 24, con 
ductor 25, normally open contact 26 of the 
ringing key, conductor 27 and impedance 
coil2S. If the desired line was idle and no 
potential existed at the sleeve contact of the 
multiple jacks of the line, no current would 
flow through this testing circuit when the 
tip of the plug was touched to the sleeve of 
the jack, but if the line is in use and a bat 
tery potential exists at the sleeve of the 
jack, current will flow through this testing 
circuit as the tip of the plug is touched to 
the sleeve of the jack in testing. The kick 
or discharge from the impedance coil 28 as 
the tip of the testing plug is touched to and 
removed from the sleeve of the jack of the 
line being tested, flows through the con 
denser 29 and the tertiary winding 30 of 
the operator's induction coil to ground 
through battery 6, thus producing an induc 
tive click in the operator's telephone re 
ceiver, notifying her that the line desired 
is busy. If the desired line is idle, the oper 
ator inserts the calling plug of the cord cir 
cuit in the jack of the desired line. This 
closes a path for current from the battery - 
6, through the sleeve supervisory relay 24, 
the sleeve strand of the calling end of the 
cord circuit, the sleeve contacts of the plug 
and jack and through the winding of the 
cut-off relay 35 to ground. The cut-off relay 
attracts its contact springs cutting off the 
line relay 36 and the line lamp 37 from the 
one limb of the called line B and removing 
the ground 38 from the other limb of said 
line, connecting this latter limb with the 
sleeve contact of the jack. The energiza 
tion of the sleeve supervisory relay 24 opens 
back normally closed contact 23 of said 
relay removing the testing conductor 25 
from the tip contact of the plug and estab 
lishing connection with its alternate nor 
mally open front contact. The circuit of 
the supervisory lamp 39 is also completed 
by the attraction of contact spring 40 of the 
supervisory relay 24, thus placing the super 
visory lamp 39 in condition to operate, and 
as the tip supervisory relay 41 is de&ner 
gized due to the fact that the subscriber's 
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telephone has not yet been removed from its 
hook, the supervisory lamp 39 is lighted 
through battery 6, over conductor 42, closed 
contact 40, of supervisory relay 24, con 
ductor 43, and normally closed contact 44 
of supervisory relay 41. When the called 
subscriber responds, the supervisory relay 
41 will be energized over the telephone line 
B, attracting its normally closed contact 44 
and extinguishing the Supervisory lamp 39 
to notify the operator that the subscribers 
are in communication. 
Any system of signaling to select the Sub 

scriber desired may be employed with my 
invention, but I prefer to use a well-known 
selective system in which a different fre 
quency of current is used to operate the bell 
at each substation, the bell at each substa 
tion being adapted to respond to its particul 
lar frequency and being unresponsive to the 
frequencies adapted to ring the bells at the 
other stations upon the line. 
I have indicated four ringing keys, 31, 

32, 33 and 34 adapted to send out current 
from a suitable source such as the genera 
tor 35, to operate the bell at one of the sub 
stations upon the line B. I preferably pro 
vide a single contact 45 adapted to operate 
with each of the ringing keys 31, 32, 33 and 
34, the arrangement being Such that When 
any of the keys 31, 32, 33 and 34 are com 
pletely depressed to connect generator cur 
rent with the line, the contact 45 will be 
closed momentarily, the ringing key 31, 32, 
33 or 34 remaining closed to keep generator 
current upon the line, but the key 45 re 
turning to its normally open position after 
having been closed momentarily by the act 
of depressing the ringing keys mentioned. 
After finding the line idle as above de 

scribed, and inserting the calling plug in 
the jack thereof, we will assume that the op 
erator throws the ringing key 31 to signal 
the desired subscriber upon the line. 
just described, this would close the normally 
open contact 45 temporarily, and the ring 
ing contact 31 permanently, for the purpose 
of continuously signaling the subscriber un 
til he responds to the call. When the nortinally 
Open contact 45 is closed, current flows from 
the battery 12 through the control relay 46, 
the normally open contact 47, of answering 
sleeve Supervisory relay 13, conductor 48, 
contact 45, conductor 49 and conductor 43 
to ground at the normally closed contact 44 
of supervisory relay 41. Current in this 
path would energize the control relay. 46 
and open the cord circuit at its normally 
closed contacts 50 and 51 to prevent ringing 
current from passing back over the line of 
the calling subscriber. The energization of 
the control relay 46 would also close the 
locking circuit for said relay through its 
normally open contact 52 which may be 
traced from the battery 12 through the 
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winding of said relay 46, the normally open 
contact 47 of Supervisory relay 13, conduc 
tors 53 and 43 to the ground contact 44. 
The control relay 46 would therefore re 
main energized until the ground contact 44 
was broken by the energization of Supervi 
sory relay 41, when the called subscriber re 
sponded by removing his telephone receiver 
from its hook. The contact 45 should re 
main closed long enough to establish this 
locking circuit for the control relay 46. 
The closing of the ringing key contact 45 
also closes a path for current through the 
flip-flop relay 54, which may be traced from 
battery 6, conductor 42, circuit breaker 55, 
the winding of flip-flop relay 54, conduc 
tors 56 and 57, contact 45 and conductors 
49 and 43 to ground 44. When the contact 
45 is open, however, the circuit of the flip 
flop relay 54 is continued from point 58, 
over conductors 48 and 53, contact 52 of con 
trol relay 46 and conductor 43 to the ground 
connection 44. So that the flip-flop relay 
54 is first preferably energized through the 
ringing key contact 45, and is afterward 
energized through the locking contact 52 of 
the control relay 46. 
The circuit breaker 55 in the circuit of 

the flip-flop relay 54 and the circuit breaker 
59 in the generator circuit, are preferably 
mounted upon the same shaft so as to rotate 
together, and the segments thereof are so 
proportioned that the live contact of the 

35 
circuit breaker 55 will be of slightly longer 
duration than the live contact upon the 
circuit breaker 59, so that the flip-flop relay 
54 will have its circuit closed by the circuit 
breaker 55 and be energized to connect gen 
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erator current with the line at its contact, 
just before the circuit breaker 59 is in posi 
tion to connect generator current with the 
line at the ringing key contacts 31, and the 
live contact at circuit breaker 59 should be 
maintained so as to keep the generator cir 
cuit intact at the contacts of the flip-flop 
relay until the generator circuit has been 
broken by the circuit breaker 59. That is, 
the generator circuit should be made at the 
contact of the flip-flop relay before it is 
made by the circuit breaker 59, and should 
be maintained at the contact of the flip-flop 
relay until after it is broken by the circuit 
breaker 59. If the circuit breaker 55 in 
series with the flip-flop relay should open 
the circuit of that relay and allow its arma 
ture to drop back before the ringing cir 
cuit was opened by the circuit breaker 59 
in series with the generator, the discharge 
from the substation condenser over the tip 
side of the line would pass through the tip 
supervisory relay 41, energizing it and re 
moving the ground 44, which would open 
the locking circuit of control relay 46, thus 
restoring the ringing circuit to normal be 
fore the subscriber had responded to the 

3. 

call. This discharge would flow from the 
condenser over the tip side of the line, the 
tip contacts of the jack and plug, conductor 
22, normally open front contact of super 
visory relay 24, the normally closed back 
contact 60 of the flip-flop relay, through 
the winding of supervisory relay 41 to 
ground. For this reason, as stated, the 
make contact on the circuit-breaker for the 
flip-flop relay is made longer than the cor 
responding segment on the circuit breaker 
in series with the generator so that the flip 
flop relay holds its armature attracted for 
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75 

an instant after the ringing current has 
been removed at each revolution of the cir 
cuit breaker 59 and until the discharge from 
the condenser at the substation has passed 
over the path iust traced to the armature 
60 of the flip-flop relay 54, and from that 
point through conductor 61, contacts 31 of 
the ringing key and the grounded segment 
of circuit breaker 59 to ground. The flip 
flop relay 54 continues to intermittently 
close its contacts 60 in response to the revo 
lutions of the circuit breaker 55 to put ring 
ing current upon the line at that point, and 
the circuit breaker 59 rotating synchro 
nously there with continues to intermittently 
impress ringing current at the closed ring 
ing key contact 31, the path for this inter 
mittent ringing current being traced from 
the generator 35, through the circuit breaker 
59, ringing key contact 31, conductor 61, 
closed front contact 60 of the flip flop relay 
54, the closed front contact of Supervisory 
relay 24, conductor 22, tip contacts of the 
plug and jack, the limbs of the telephone 
line and the substation ringing apparatus, 
sleeve contacts of the plug and jack, the 
sleeve strand 62 of the cord circuit, contact 
51 of the flip flop relay 46, non-inductive 
resistance 63 to ground through battery 12. 
The non-inductive resistance 63 is provided 
to prevent the ringing current from flowing 
through the sleeve Supervisory relay 24 
from the point 64, and passing to ground 
through conductor 42 and battery 6, thus 
chattering said relay. This intermittent 
ringing current continues until the Sub 
scriber removes his receiver from the hook 
which closes a path for battery current 
through the substation apparatus operating 
the tip supervisory relay 41 and opening 
the locking circuit of control relay 46 by 
removing the ground 44 therefrom. The 
ringing current therefore continues until the 
subscriber responds, when it is automati 
cally shut off by the removal of his tele 
phone from the hook which closes a path 
for current through the supervisory relay 
41, thus restoring the ringing apparatus to 
normal condition. This current flow 
through the substation apparatus may be 
traced from battery 6 through conductors 
42 and 65, the winding of supervisory relay 
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24, sleeve strand 62 of the cord circuit, the 
sleeve side of the line, through the sub 
station apparatus, the tip side of the line, 
conductor 22, the closed front contact of 
supervisory relay 24, conductor 66, closed 
back contacts 60 of the flip-flop relay 54 to 
ground through the winding of Supervisory 
relay 41. The energization of the said relay 
41 removes the ground 44 from the locking 
circuit of control relay 46, which releases 
its armatures, armatures 50 and 51 restoring 
the continuity of the cord circuit for talk 
ing, armature 51 opening the ringing circuit 
through the non-inductive resistance 63, 
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and armature 52 opening the locking cir 
cuit of the control relay 46. The circuit of 
the flip-flop relay 54 is interrupted at con 
tact 52 of the control relay 46 and also at 
the contact 44 of Supervisory relay 41. The 
response of the called subscriber therefore 
restores all parts of the ringing apparatus 
to normal condition. The energization of 
supervisory relay 41 also removes the 
ground from the circuit of Supervisory lamp 
39, extinguishing the lamp and indicating 
to the operator that the subscriber has re 
sponded to the call. 
At the termination of the conversation, 

either subscriber by replacing his telephone 
upon the hook, opens the circuit through the 
supervisory relay 17 or 41, thus lighting the 
corresponding supervisory signal 18 or 89 
to indicate this fact to the operator. The 
ringing circuit however, is not established 
by the restoration of the ground 44 due to 
the deÉnergization of tip supervisory relay 
41, due to the fact that the circuit of the 
flip-flop relay is open at contact 52 of the 
control relay 46, and the circuit of control 
relay 46 is open at this point, and also at 
the key contacts 45. Upon seeing the super 
visory lamps lighted, the operator removes 
the plug from the jacks, restoring all parts 
of the system to normal condition. 

In Fig. 2 I have shown a trunk circuit 
equipped with my ringing arrangement for 
signaling subscribers where the call origi 
nates at a distant office. The ringing ar 
rangement may be used with various forms 
of trunk circuits and I do not wish to be 
limited to the form shown. Assuming the 
subscriber on line A, Fig. 1 desires a connec 
tion with a subscriber whose line terminates 
at a distant exchange, the cord circuit shown 
in Fig. 1 would be used at the first exchange 
and the trunk circuit shown in Fig. 2 would 
be used for completing the connection with 
the subscriber at the distant exchange, the 
calling plug of the cord circuit in Fig.1 be 
ing inserted in the jack of the trunk circuit 
in Fig. 2 instead of being inserted directly 
into the jack of the desired line. 
The operation of the system in making a 

connection with the trunk circuit as above 
described would be as follows: The opera 
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tor at the office where the call originated 
would notify the operator at the distant of 
fice by means of order wire 66 connected 
with her head telephone, the number of the 
subscriber desired, and the operator at the 
distant exchange would reply telling the 
first operator the number of the trunk cir 
cuit to be used in making the connection. 
The first operator would then insert the call 
ing plug of the cord circuit into the jack 
67 of the trunk circuit designated. An im 
pedance coil 68 is legged to ground from 
the sleeve side of the trunk circuit, through 
which the supervisory calling relay 24 of 
the cord circuit would be energized to close 
the circuit of the supervisory cord signal 39, 
the impedance coil 68 performing the same 
function in this respect as the cut-off relay 
35 when the cord circuit is inserted directly 
into the jack of the desired line. When the 
calling plug of the cord circuit is inserted 
in the jack 67 of the trunk, a path for cur 
rent is closed from battery 6, through con 
ductors 42 and 65, supervisory relay 24, 
sleeve strand of the cord circuit 62, sleeve 
contacts of the plug and jack, trunk con 
ductor 112 and 69, the winding of high re 
sistance relay 70, conductor 71, tip contacts 
of the jack and plug, conductor's 22 and 66, 
and the winding of the tip supervisory re 
lay 41 to ground. The resistance of the 
trunk relay 70 is such that the tip cord re 
lay 41 is not energized in response to this 
flow of current so that its armature is not 
attracted, and the supervisory lamp 39 con 
tinues to glow to indicate to the operator at 
the first exchange that the connection has 
not yet been completed with the desired sub 
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scriber. The high resistance relay 70 is en 
ergized in response to this flow of current, 
attracting its contact 72 and closing a cir 
cuit through the guard and disconnect lamp 
73, which may be traced from battery 74, 
through conductors 75 and 76 and to ground 
through the normally closed back contact 
77 of sleeve supervisory relay 78. If the 
first operator therefore connects with the 
trunk circuit before the second operator 
plugs into the desired line, the guard lamp 
73 will be lighted over the above path, or 
if the first operator should plug into the 
wrong trunk through mistake and the sec 
ond operator should plug into the desired 
line, thus energizing the sleeve Supervisory 
relay 7S, the guard lamp 73 would be en 
ergized over a path traced from battery 74, 
through conductor 75, normally closed con 
tact 72 of the high resistance relay 70, con 
ductor 79, normally closed contact of tip 
supervisory relay 80, conductors 81 and 82 ) 
to ground through the closed front contact 
77 of the sleeve supervisory relay 78. After 
the operator at the first exchange has 
plugged into the correct trunk and the op 
erator at the second exchange has plugged 
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into the desired line, the guard lamp 73 
would be extinguished, the first circuit 
traced for it being opened in that event at 
the normally closed contact 77 of super 
visory relay 78, and the second circuit traced 
for it being opened in that event at contact 
72 of the high resistance relay 70. 
The testing apparatus for determining the 

idle or busy condition of the desired line is 
the same with the trunk circuit shown as in 
the cord circuit of Fig. 1, the test being ob 
tained by means of the impedance coil 83 
connected normally between the tip of the 
plug and ground, and adapted to discharge 
through the tertiary winding of the opera 
tor's induction coil when the tip of the plug 
is touched to and removed from the termi 

Assuming the second 
operator finds the desired line to be idle, 
she inserts the plug of the trunk in the jack of the line, energizing the sleeve supervisory 
relay 78 from battery 74, over conductor 84, 
the winding of said relay and the sleeve 
strand of the trunk circuit to ground, 
through the cut-off relay of the desired line. 
The energization of the supervisory relay 
78 closes a path for current through ring 
lamp 85, from battery 74, through conduc 
tor 86, normally closed contacts of relay 87, 
conductor S2, and the contacts of super 
visory relay 78 to ground. The ring lamp 
S5 will therefore remain lighted until the 
subscriber responds to the call. 
After inserting the plug in the jack of 

the desired line, the operator will throw her 
ringing key which will connect the gener 
ator 88 intermittently through the circuit 
breaker 89 with the front contact of the 
flip-flop relay 90, through conductor 91. 
The flip-flop relay will be energized to ex 
tend this ringing current over the line by 
the actuation of the ringing key contact 92, 
this circuit through the flip-flop relay being 
traced from battery 74 through the circuit 
breaker 93, flip-flop relay 90, conductor 94, 
ringing key contact 92, conductors 95, and 
79, normally closed contacts of relay 80 and 
conductors 81 and 82 through the closed 
contact 77 of supervisory relay 78. The 
operation of the key 92 also closes a path 
for current through the control relay 96 
which may be traced from battery 74, con 
ductor 97, coil of said relay, conductors 98 
and 94, contact. 92, conductors 95 and 79, 
normally closed contacts of relay 80, and 
conductors S1 and 82 to ground through 
contact 77 of supervisory relay 78. The 
attraction of contact spring 99 of con 
trol relay 96 closes a locking circuit 
for said relay from battery 74 through con 
ductor 97, the winding of said relay, closed 
contact, 99, conductors 100 and 79, closed 
contacts of relay 80 and conductors 81 and 
82 to ground through contact 77 of relay 
78. The actuation of control relay 96 also 

5 

opens the trunk circuit at contacts 101 and 
102 of said relay to prevent the ringing 
current from going back over the line to 
the calling subscriber. A non-inductive re 
sistance 103 is employed to provide a shunt 
about the supervisory relay 78 for the ring 
ing current. The calling plug of the cord 
circuit is now inserted in the jack 67 of the 
trunk and the Supervisory cord lamp 39 is 
lighted due to the high resistance of the 
trunk relay 70 which prevents the cord su 
pervisory relay 41 from being actuated, and 
the calling plug of the trunk circuit is in 
serted in the jack of the desired line, light 
ing the ring lamp 85 through the contacts 
of the supervisory relay 78. In this con 
dition the intermittent ringing current is 
being sent over the line from generator 88 
which may be traced from said generator 
through the circuit breaker 89, contacts of 
the ringing key, conductor 91, the vibrating 
contact of flip-flop relay 90, conductor 104, 
front contact of supervisory relay 78, con 
ductor 105, over the telephone line and 
through the substation ringing apparatus, 
sleevestrand 106 of the trunk circuit, con 
tact 102 of control relay 96, non-inductive 
resistance 103, and conductor 97 to ground 
through battery 74. Said ringing current 
is prevented from flowing through the Su 
pervisory relay 78 chattering Said relay by 
the shunt circuit containing the non-induc 
tive resistance 103. When the subscriber 
responds to this ringing current a path for 
current is completed through the substation 
apparatus and through Supervisory relay 80 
which may be traced from battery 74, con 
ductor S4, supervisory relay 78, sleeve 
strand 106, the telephone line, conductors 
105, 104 and 107 through the winding of 
supervisory relay 80 to ground. The Super 
visory relay 80 is energized by current in 
this path and attracts its armature 108 
which removes the ground 77 from the lock 
ing circuit of control relay 96, deénergizing 
said relay and permitting it to release its 
contacts. The de?nergization of control re 
lay 96 completes the trunk circuit for con 
versation at its contacts 101 and 102. This 
also opens the circuit of the flip-flop relay 
90 restoring the ringing apparatus to nor 
mal. 
The attraction of contact spring 108 of 

supervisory relay 80 closes a path for cur 
rent through relay 87 which may be traced 
from battery 74, through the winding of 
said relay, conductor 109, contact. 108, and 
conductors 81 and 82 to ground through 
contact 77 of supervisory relay 78. The op 
eration of relay 87 opens the circuit of ring 
ing lamp 85, thus indicating to the oper 
ator that the called subscriber has respond 
ed, and a locking circuit is established for 
said relay 87 from battery 74 through the 
winding of said relay, its front contact 110 

70 

75 

80 

85 

90 

95 

100 

105 

O 

115 

20 

125 



O 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 

and conductor 82 to ground through contact 
77 of relay 78. This locking circuit prevents 
the lamp 85 from being re-lighted when the 
calling subscriber restores his telephone at 
the completion of the conversation. The op 
eration of supervisory relay 80 when the 
called subscriber responds also operates to 
open the circuit of high resistance relay 70. 
This is due to the attraction of contact 111 
of supervisory relay S0. The attraction of 
armature 111 of relay 80 also closes a path 
of comparatively low resistance through Su 
pervisory relay 41 at the first exchange. 
Supervisory relay 41 is responsive to this 
flow of current, attracting its armature and 
extinguishing the supervisory lamp 39, thus 
notifying the operator at the first exchange 
that the called subscriber has responded. 
The flow of current through supervisory re 
lay 41 may be traced from battery 6 through 
conductors 42 and 65, supervisory relay 24, 
sleeve cord strand 62, the sleeve contacts of 
the plug and jack, trunk strand 112, repeat 
ing coil winding 113, front contact. 111 of 
relay 80, trunk strand 114, tip contacts of 
the plug and jack, conductors 22 and 66 
through the winding of tip supervisory re 
lay 41 to ground. 

It will be seen that the supervision of the 
connection is performed entirely by the 
operator at the first exchange. The guard 
lamp 73 is prevented from lighting when 
the subscriber replaces his telephone upon 
the hook, its circuit being open at contact 
108 of supervisory relay 80 when the high 
resistance relays 70 is de&nergized, and its 
circuit being open at contact 7 of Super 
visory relay 7S when the high resistance 
relay 70 is actuated. Similarly, the circuit 
of ringing lamp S5 is opened at contact 110 
of relay S7, regardless of whether the sub 
scriber's telephone is on or off the hook. 
When the subscribed replaces his telephone 
upon the hook, Supervisory relay 80 is de 
energized, its armature 111 drops back 
again, inserting the high resistance relay 
70 in the circuit in series with supervisory 
cord relay 41. Due to the high resistance 
of relay 70, cord supervisory relay 41 does 
not obtain sufficient current to maintain it 
actuated, its armature 44 drops back clos 
ing the circuit of supervisory lamp 39, 
which is lighted to inform the operator at 
the first exchange that the called subscriber 
has terminated the conversation. The oper 
ator then removes the plug from the trunk 
circuit de?nergizing the high resistance re 
lay 70 and closing a path for current for 
the lamp 73 from battery 74, over conductor 
75, contact 72 of high resistance relay 70, 
conductor 79, closed back contact. 108 of 
supervisory relay 80 and conductors 81 and 
82 to ground through contact 77 of super 
visory relay 78. Upon seeing the operation 
of disconnect lamp 73, the operator at the 
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second exchange would know that the first 
operator had taken down the connection 
and would remove the plug from the jack 
of the subscriber's line restoring all ap 
paratus to normal condition. 

It should be understood that the ringing 
system and apparatus is the same in Fig. 
2 as that shown in Fig. 1 and is intended 
to be operated in the same manner, being 
adapted for use with a trunk circuit instead 
of with an operator's cord circuit. 
While I have described my invention with 

reference to the details of construction, it 
is to be understood that many changes may 
be made in the apparatus and arrangements 
shown without departing from the spirit or 
scope of the invention and for this reason 
I do not wish to be limited to the arrange 
ment shown, but intend to cover modifica 
tions of the invention that realize the ad 
vantages and benefits thereof. 

I claim: 
1. A telephone system comprising a call 

ing and a called line, an operator's link 
circuit uniting said lines, a ringing key, 
normally open contacts therefor, a control 
relay, an initial energizing circuit for said 
relay closed responsive to actuation of said 
key and contacts, a Supervisory relay, a 
locking circuit for said control relay in 
cluding contacts of said supervisory relay 
and effective upon energization of said con 
trol relay, a flip-flop relay operated re 
sponsive to the energization of said control 
relay, the energizing circuit of said flip 
flop relay also including contacts of said 
Supervisory relay. 

2. In a telephone system, the combina 
tion with a called subscriber's telephone 
line, of an operator's link circuit connected 
thereto, a ringing key, a control relay, means 
for energizing said relay responsive to ac 
tuation of said key, talking strands of said 
link circuit disunited upon energization of 
said control relay, a supervisory relay, a 
Source of ringing current, a flip-flop relay 
operated responsive to the energization of 
said control relay, the energizing circuit of 
said flip-flop relay being jointly controlled 
through contacts on said control and super 
visory relays, the said flip-flop relay in its 
operation alternately bridging said ringing 
Source and Supervisory relay across the 
called line, and means controlled by the 
called subscriber to energize said super 
visory relay, whereby said control relay is 
deenergized to restore the continuity of the 
link circuit strands, and said flip-flop relay 
is rendered inoperative. 

3. In a telephone system, the combina 
tion with a calling and a called telephone 
line, of a link circuit establishing connec 
tion between said line, an operator's ring 
ing key actuated to call the desired sub 
Scriber, a control relay energized responsive 
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to said actuation to disunite the two lines, 
a supervisory relay, a flip-flop relay, a lock 
ing circuit for said control relay and an 
energizing circuit for said flip-flop relay 
effective upon energization of said control 
relay, said circuits including contacts of 
said supervisory relay, said supervisory re 
lay being energized upon response of the 
called subscriber to render said locking and 
energizing circuits ineffective, whereby 
said control and flip-flop relays are restored. 

4. A telephone system comprising a called 
Substation telephone line, a link circuit con 
nected thereto, a control relay, a flip flop 
relay and a source of ringing current, a 
ringing key having contacts adapted to be 
closed when said ringing key is operated 
to close an initial energizing circuit for said 

t 

control relay whereby said flip flop relay is 
operated to connect said ringing current 
with the called line, a tip supervisory re 
lay, a substitute locking circuit for said con 
trol relay effective upon its actuation in 
cluding normal contacts of the tip relay, 
and means controlled at the substation for 
energizing Said tip relay to cause the restor 
ation of said control and flip flop relays 
whereby said ringing current is discon 
nected. 
Signed by me at Chicago, county of Cook, 

and State of Illinois, in the presence of two 
witnesses. 

ALERED H. WEISS. 
Witnesses: 

MARJORIE E. GRIER, 
WM. BERGHAHN. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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