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UNITED STATES PATENT OFFICE. 
CHARLES S. WINSTON, oF CHICAGO, LLNCS, ASSIGNOR, 'O KELLOGG SWITCHBOARD 

AND SUPPLY COMPANY, OF CHICAGO, ELLINOIS, A. coeoRATION of ILLINols. 
SREETCE-YESR, SSSR. 

To all whom it may concern: 
Beit known that I, CHARLEs S. WINSTON, 

a citizen of the United States, residing in 
Chicago, county of Cook, and State of Illi. 
nois, have invented certain new and useful 
Improvements in Service-Meter Systems, of 
which the following is a specification. 
My; invention relates to telephone service meter systems of the character adapted to 

10 two-wire telephone systems of the central 
energy type. 
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The object of my invention is to improve 
the signaling devices by which the operator 
is informed that it is time to register a call 
against a calling subscriber. 
Another object of my invention is to im 

prove the circuits and apparatus, to simplify 
them and to lessen the expense of their 
manufacture and installation. 

Other objects of my invention will appear 
from the following description and claims. 
My invention is illustrated in the accom 

panying drawing which shows all of the ap 
paratus in its normal or unactuated posi 
tion, and in which the subscriber's station 1 is represented as the calling station, and 
subscriber's station 1 is represented as the 
called station. 
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Subscriber's station 1 is 
equipped with the usual annunciator 2, and 
condenser 3 in a permanent bridge between 
the line conductors 4 and 5, and with the 
transmitter 6 and receiver 7 in a bridge 
maintained normally open by contacts of 
the switch hook 8. At the central office the 
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tact, 22 of the answering and multiple jacks 

conductor 4 is connected with contact 9 of 
cut-off relay 10 and thence through contact 

- 11 coil of line relay 12, and conductor 13 
with the live pole of battery A. Line con 
ductor 5 is connected with earth at the cen 
tral office through the contacts 14 and 15 of 
cut-off relay 10. The line relay 12 controls 
the normally open contacts 16 and 17 in the 
circuit of the line lamp 18. One terminal 
of the coil of relay 10 is connected with con 
tact (9 of that relay and thence through con 
ductor 20 with the sleeve contact 21 of the answering and multiple jacks, the tip con 

being connected with the inside contact 23 
of the cut-off relay 10. The other terminal 
of the cut-off relay 10 is connected through 
the coil of the line service meter 24 with 
earth. This service meter may be of any de 
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armature 25 adapted by its actuation to 
move the registering mechanism 26 step by 
step as the armature is actuated. The called 
line 1 is equipped with apparatus similar 
to that of the calling line, the corresponding 
apparatus of this line being designated by 
like figures with the suffix ' ' '. The cord 
circuit for connecting the calling and called 
lines for conversation is of the two wire type 
and has the tip and sleeve tallking strands 
extending respectively from the tip 28 of the 
answering plug through contact, 29 of the 
i.ey 30, conductor 31, condenser 32, conduc 
tors 33 and 34, contact 35 of the ringing key 
36 to the tip. 37 of the calling plug, and from 
the sleeve contact 3S of the answering plug 
through contact 39 of the key 30, conductor 
40, condenser 41, conductor 42, contact 43 of 
the Cperator's ringing key 36 to the sleeve 
contact 44 of the calling plug. 
Supervisory relays 45 and 46 are connect 

ed with their coils in series with the battery 
A in a bridge between the tip and sleeve con 
ductors on the answering end of the cord 
circuit. Relay 46 controls the normally open 
contacts 47 and 4S in the circuit of the su 
pervisory signal 49, the circuit of this signal 
also normally including the contacts 50 and 
51 of supervisory relay 45. Relay 46 also 
has the normally open contacts 52 and 53, 
contact 53 being connected with earth and 
contact 52 being connected with the nor 
mally open contact 54 of the locking relay 
55. Contact 56 of this relay is adapted to 
nake connection with contact. 54 when the 
relay is actuated and is connected with the 
coil of relay 55 and through conductor 57 
with the auxiiiary contact. 58 of the key 30, 
this auxiliary contact being adapted to make 
connection with the contact 59 when the key 
is actuated, contact 59 being connected with 
earth. A cross the calling end of the cord 
circuit the supervisory relays 60 and 61 are 
connected in series with the battery A, relay 
61 controlling the normally open contacts 62 
and 63 in the circuit of the supervisory sig 
nal 64 and the relay 60 controlling the nor 
mally closed contacts 65 and 66 in the cir 
cuit of that signal. The supervisory relay 
GO also has the normally open contact 67 
adapted to make connection with the con 
tact 66 when the relay is actuated. The 
contact 6 is connected through conductor sired construction but preferably has an 68 and the normally closed contacts 69 and 
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": { Ci icciring relay 55 with the contact 48 of 
; 43. Supervisory relay 61 has the nor 

open coniacks 1 and 12 maintaining 
ration etween the portions 33 and 34 

of the tip talking conductor. Contact 72 is 
Iorginally connected through Contact 73 and 

cio '74, with the auxiliary contact 75 
of the operator's key 3. This contact is 
adapted upon the actuation of he key 76 to 
connect, with the contact if and thence with 
the impedance coil 78 and with the con 
deser 79. The other terminal of the im 
pedance coil 78 is connected with earth, 
is connected through the tertiary of the oper 
ator's induction coil and conductor 80 with 
the live pole of battery A. The actuation 
of the listening key 76 connects the second 
ary of the operator's induction coil, the 
operator's receiver 81 and the condenser 82 
in a bridge between the taking strands of 
the cord circuit. The operator’s ringing 
key has aside from its series contacts 35 and 
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43 the contacts S3 and 84, contact 83 being 
connected through the ringing generator 85 
with earth, and the contact 84 heing connect 
ed through the non-inductive resistance 86, 
and conductor 3 with the live pole of bat 
tery A. 

Having thus described the connections of 
she apparatus of my invention in its pre 
ferred form, the operation of the system is 
as follows: The calling subscriber having 
charge of subscriber's station removes his 
receiver 7 from the switch-hook 8 and com 
pieties a circuit, from the live pole of battery 
A tirough conductor 13, the coil of line re 
lay 12, contacts it and 9 of cut-off relay 10, 
ine conductor 4, transmitter 6, receiver 7, 
switch-hook 8, line conductor 5 and the con 
tacts 14 and 15 of cut-off relay 10 to earth. 
The current in this path actuates line relay 
12 closing its contacts 16 and 17 in the cin'- 
cuit of the line signal 18. The display of 
this signal attracts the operator's attention 
and she therefore inserts her answering plug 
into the jack designated by the display of 

sinci, thereby competing the connec the 
tion: between the tip and sleeve contacts 28 
and 33 of the plug and the tip and sleeve 
cois facts :22 and 21 of the tick. A circuit is 
this coileted froin the live pole of battery 
... thiogh the coil of supervisory relay 46, 
conductor 40, contact 39 of the key 30, sleeve 
contacts 38 and 21 of tie answering plug 
and jack, conductor 20, the coil of cut-off re 
lay () and the coil of the line service meter 24 
to earth. 'i he current in this path being sent 
from a battery of the usual E.M.F. of about 
24 y lis, is not silicient to actuate the serv 
ice meter 24 it is sufficient to actuate relays 
10 and 46. The actuation of relay 0 moves 
its contacts 9 and 4 to their inner positions 
ind severs the circuit of the line reia' 12, 
E: is efficing the Jing signal 18, The actua 

le the other ter; nilai of the condenser 79 
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tion of relay 46 compl is the circuit of the 
Supervisory signal 49 at contacts 47 and 48 
if that relay. The operation of cut-off re 
lay 10, however, immediately completes a 
second circuit from the contact 19 of relay 
10 through contact 9 of that relay, line con 
ductor 4 transmitter 6, receiver 7, switch 
hook S, line conductor 5, contacts 14 and 23 
of the cut-off relay 10, tip contacts22 and 28 
of the jack and plug, contact 29 of the key 
30, conductor 31 and the coil of supervisory 
relay 45 to earth. The current in this path 
actuates the relay 45 separating its contacts 
50 and 51 and preventing the display of the 
supervisory signal 49. The operator, now 
throws her listening key 76 and obtains the 
number of the desired line. She then raises 
her calling plug and touches. its tip contact 
37 with the sleeve contact 21 of the jack of 
the desired line. If the line is busy the 
sleeve contact of one of the multiple jacks 
will be connected with the sleeve contact of 
another cord circuit, and will therefore be 
maintained at a potential higher than that 
of ground. Current will therefore flow from 
the sleeve or testing contact over the tip 37 
through contact 35 of the ringing key 36, 
over conductor 34, through contacts 72 and 
73 of the supervisory relay 61, over conduc 
to 74, through the now closed auxiliary con 
tacts 75 and 77 of the operator's listening 
key 76 to earth through the impedance coil 
7S. This slightly lowers the potential of 
(l) e termint of the condenser 79 and causes 
a partial discharge of that condenser. This 
discharge current produces a disturbance in 
the tertiary and an inductive disturbance in 
the secondary of the operator's induction 
coil and causes a slight click to be produced 
in the operator's receiver. If no click is 
heard, however, the operator knows that the 
desired line is idle and therefore releases her 
listening key and inserts her calling. plug 
completely into the jack of the desired line 
:ausing its contacts 37 and 44 to register re 
spectively with the contacts 22' and 21 of 
the jack. The operator now throws her ring 
ing key 36 and immediately completes a cir 
cuit from the live pole of battery A over 
conductor 13 through the non-inductive re 
sistance 86, contact 84 of the ringing key 36, 
sleeve conductors 44 and 21 of the plug and 
jack, conductor 20', the coil of cut-off relay 
10' and the coil of line service meter 24 to 
ground. The current in this path is suffi 
cient to actuate the cut-off relay. 10' but is 
not sufficient to actuate the line service me 
ter 24. The actuation of relay 10’ connects 
its contacts 9 and 14 with the contacts 19' 
and 23 and thereby ompletes a circuit from 
the generator 85 through contact 83 of the 
ringing key, tip contacts 37 and 22 of the 
plug and jack, contacts 23 and 14 of the 
cut-off relay 10, line conductor 5", condenser 
3, annunciator 2, line conductor 4", con 
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tacts: 9 and 19 of cut-off relay 10, conduc 
tor 20, sleeve contacts 21' and 44 of the jack 
and plug, contact 84 of the ringing key 36, 

513 to 

.0 

non-inductive resistance 86 and conductor 
ground through the battery A and 

thence back to the other pole of the ringing 
generator 85. The current from the gener 
ator 85 being alternating passes through the 
condenser 3 and sounds the annunciator 
bell 2. The operator's ringing key 36 is re 
leased after a singlesignal has been given and 
immediately upon its release a new circuit is 
formed from the live pole of battery. A 
through the coil of supervisory, relay. 61, 
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sleeve conductor:42, contact 43 of the ring 
ing key 36, sleeve contacts 44 and 21 of the 
plug and jack, conductor 20, the coil of re 
lay 10’ and the coil of the line service meter 
24 to ground. The current in this path ac 
tuates relays 61 and 10 but is not sufficient 
to actuate the service meter:24'. The actua tion of Supervisory relay 61 completes the 
circuit from the live pole of battery. A 
through the Supervisory signal 64, contacts 
62 and 63 of the supervisory relay. 61 and 
contacts 35 and 66 of supervisory relay 60 to ground, thus displaying the signal 64 and 
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scriber. The operator now throws her serv 

indicating to the operator that the called 
Subscriber has not yet answered his call. 

Upon the response of the called subscriber 
a new circuit is completed from the live pole 
of battery A through the coil of supervisory 
relay 61, conductor 42, contact 43 of the 
ringing key 36, sleeve contacts 44 and 21 of 
the plug and jack, conductor 20, contacts 
19' and 9 of the cut-off relay 10, line con 
ductor 4 transmitter 6, receiver 7, switch 
hook 8', line conductor 5’, contacts 14 and 
23 of cut-off relay 10, tip contacts 22 and 
37 of the jack and plug, contact 35 of the 
key 36, conductor 34, the now closed con 
tacts 72 and 71 of relay 61, conductor 33 and 
the coil of relay 60 to the ground pole of 
battery A. Current in this path actuates 

5 relay 60 and opens the contacts 65 and 66 of 
that relay, thus severing the circuit of the 
supervisory signal 64 and effacing that sig 
nai. The actuatio? of relay 60 completes 
the circuit between its contacts 66 and 67 
and this completes a path for current from 
the live pole of battery. A through the super 
visory signal 49, contacts 47 and 48 of the 
supervisory relay 46, contacts 70 and 64) of 
the locking relay 55, conductor 68, and con 
tacts 67 and 66 of relay 60 to earth. This 
displays the answering supervisory signal 49 
which indicates to the operator that the sub. 
Scribers have received their connection and 
are in conversation, and that it is now time to register a call against the calling sub 
ice meter key 30 connecting the sleeve spring 
of the key with the contact 87 which is con. 
nected with the direct current generator 88. 

35 The generator 88 being of a higher potential 

than the battery A furnishes sufficient cur 
rent through the sleeve contacts 38 and 21 of 
the plug and jack, conductor 20, the coil of 
cut-off relay 10 and the coil of the service 
meter 24 to actuate, the service meter, this 
generator being preferably of about 50 volts. 
The actuation of the servicemeter key also 
closes the auxiliary contacts 58 and 59 of the 
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service meter key so that the relay 55 will 
not again be deinergized until its circuit is 
severed by the de?nergization of the super 
visory relay 46, whereby the contacts 52 and 
53 of that relay will be severed. The actua 
tion of relay 55 separates the contacts 69 and 
70 in the circuit of the supervisory signal 49 
and therefore effaces that signal and main 
conversation. When the conversation 
completed the subscribers replace their re 
ceivers upon their respective hook switches 
and again sever the circuits of the super 
visory relays 45 and 60, allowing those re 
lays to fall back and complete the connection 
between their contacts 50 and 51, and 65 and 
66. These connections again complete the 
circuits of supervisory signals 49 and 64 and 
display these signals indicating to the oper 
ator that the conversation has terminated. 
The operator now removes her answering 
and calling plugs from their respective jacks 
and thereby severs the circuits through the 
cut-off relays 10 and 10 and the supervisory 
relays 46 and 61. As soon as the supervis 
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tains it effaced during the remainder of the 
S 
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ory relay 46 falls back to its normal position 
and severs the contacts 52 and 53 the circuit of locking relay 55 is interrupted and that 
relay resumes its normal condition. The 
apparatus is now in normal condition 
throughout and all of the signals are effaced. 
While my invention is shown and de 

scribed in combination with certain details 
it is to be understood that these details are 
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not all of them essential to my invention, 
and that I do not wish to be unduly limited 
thereto, many variations from the system 
here shown being possible without departing 
from the spirit or scope of my invention. 

I claim: . . 

1. In a telephone system, the combination 
with a telephone line, of a service meter hav 
ing its coil permanently connected between 
one of the talking conductors and a return 
conductor, a cord circuit to connect with the 
line, a source of current associated with the 
cord circuit and adapted to furnish current 
to the line during conversation, the curront 
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from said source through said service meter 
being insufficient for the actuation of the 
servicemeter, a second source of current of 
higher potential associated with the cord 
circuit and adapted to be connected with a 
limb of the line to actuate the service meter, 
and means for opening the circuit of the 
other limb of the line during the connection 
of said latter source with the line to prevent 
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an abnormal current from flowing through 
the subscriber's instrument, substantially as 
described. 2. In a telephone system, the combination 
with a telephone line having two conductor 
jacks at the central office, of a cut-off relay 
having one of the terminals of its coil con 
nected with one of the contacts of said jacks, 
a service meter cr)ected hetwyeen the other 
terminal of the coil of the cut-off relay and 
a third conductor, a cord circuit and a source 
of current associated therewith to furnish 
current for the actuation of said service me 
ter, substantially as described. 

3. In a telephone system, the combination 
with a telephone line having a two-conduc 
tor jack at the central office, of a cut-off re 
lay and a service meter having their coils 
connected in series between one of the con 
tacts of said jack and a third conductor, a 
cord circuit to connect with the line, a source 
of current normally connected with one of 
the strands of said cord circuit and adapted 
to be connected with said cut-off relay and 
service meter when the cord is connected 
with the line, said source being of insufficient 
electromotive force to actuate the service 
meter, a second source associated with the 
cord circuit adapted to be momentarily con 
nected with the coil of the cut-off relay and 
service reter, said source being of sufficient 
electionotive fol'ce for the actuation of the 
service nate', substantially as described. 

-1. In a telephone systen, the combination 
with a telephole line having a two-conduc 
tor jack at the central office, of a cut-off re 
lay and a service meter having their coils 
connected in series between one of the con 
tacts of said jack and a third conductor, a 
cord circuit to connect with the line, a source 
of current normally connected in a bridge 
between the stands of said cord circuit and 
adapted to be connected between the limbs 
of the telephone line when the cord is con 
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lected with he line, a service meter key 
having series contacts in the strands of said 
cord circuit a lastel when act lated to dis 
connect said so tree 'i'): the ills of the 
telephone line, a second source adapted to 
be connected with one of the limbs of the 
telephone line when said service meter key 
is act lated, said source being adapted to fur 
inish current for the actuation of the service 
meter, substantially as described. 

5. In a telephone system, the combination 
with a telephone line, of a cord circuit to 
connect there with, a supervisory signal as 
sociated with each end of the cord circuit, the answering supervisory signal being 
adapted to be displayed when a called sub 
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scriber answers his call, a service meter key 
associated with the cord circuit and adapted 
when actuated to efface said answering su 
pervisory signal, and means to prevent the 
re-display of said signal until the calling 
subscriber terminates his conversation, sub 
stantially as described. 6. In a telephone system, the combination 
with a telephone line, of a service meter for 
the line, a cord circuit to connect with the 
line for conversation, an answering super 
visory signal associated with the cord circuit 
adapted to be displayed when a conversation 
has been established, a key for the control of 
said service meter, and means to efface said 
signal by the actuation of said key, substan 
tially as described. 7.In a telephone system, the combination 
with a telephone line, of a service meter for 
the line, a cord circuit to connect with the line, an answering supervisory signal asso 
ciated with the cord circuit and adapted to 
be displayed when a conversation has been 
established, and means under the control of 
the operator for actuating said service me 
ter, the actuation of said means also effacing 
said signal, substantially as described. 

S. In a telephone system, the combination 
with a telephone line, of a cord circuit to 
connect there with, a service meter for the 
line, an answering supervisory signal asso 
ciated with the cord circuit, said signal be 
ing adapted to be displayed when a conver 
sational connection has been established to 
indicate to the operator that it is time to ac 
tuate the service meter, and means to efface 
said signal after the service meter has been 
actuated, substantially as described. 

9. In a telephone system, the combination 
with a telephone line, of a cord circuit to 
connect there with, a service meter for the 
line, an answering Supervisory signal asso 
eiated with the cord circuit, said signal be 
ing adapted to be displayed when a conver 
sational connection has been established to 
indicate to the operator that it is time to ac 
tuate the service meter, and means to ef 
face said signal after the service meter has 
been actuated, said signal being again dis 
played when the calling subscriber termi 
nates his conversation, substantially as de 
scribed. Signed by me at Chicago, county of Cook, 
and State of Illinois, in the presence of two 
witnesses. 

CHARLES S. WINSTON. 
Witnesses: 

CLIFFORD C. BRADBURY, 
MARFORIE. E. GRIER. 
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