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No. 869,119. - Specification of Letters Patent, : Patented Oct. 22, 1907. 
Application filed December 13, 1902, Serial No. 135,028, 

To all whom, it may concern: 
Be it known that I, HARRY G. WEBsTER, a citizen 

of the United States, residing at Chicago, in the county 
of Cook and State of Illinois, have invented a certain 
new and useful Improvement in Telephone Systems, 
of which the following is a specification. w 
My invention relates to telephone systems wherein 

subscribers’ lines terminate at the central office or of 
fices and at which provision is made for inter-connect 
ing the various lines for conversational purposes. It 
has special reference to those systems employing cen 
tral sources of current supply, by reason of which the 
signaling to the central office by the subscriber is au 
tomatic, whereby current for transmission purposes is 
supplied from the central office and whereby the super 
visory apparatus is all actuated by current from the said 
central source. ... 
This invention has for its object the simplification of 

the circuits, connections and arrangements by which 
the above operations are accomplished, and the provi 
sion of a system that is at once rapid, positive and effi 
cient. 

reference characters indicate like parts throughout, the 
figure is a diagram of two subscribers' lines leading to a 
central office and the apparatus at the central office for 
initiating and completing connections for conversa 
tional purposes. V a 

In this figure L and LP represent subscribers' lines 
extending from their respective substations to the cen 
tral office. Upon the line L a single sub-station A is 
located, at which is provided an ordinary signaling bell 
4, and a condenser 5, preferably permanently connected 
between the two line conductors and a transmitter 6 
together with a receiver 7, in a bridge of said line con 
ductors, which bridge is normally open at the switch 
hook 8. This apparatus, it will be understood, is in 
tended merely to typify any desired common battery 
subscriber's set. . 
At the central office the line is provided with an an 

swering jack J, and with any number of multiple jacks, 
such as J and J', which are preferably permanently 
connected with the line conductors 2 and 3 of the tele 
phone line. The line is also fitted at the central office 
with two line relays, one, the relay R, being connected 
in the line conductor 2 which is grounded or connected 
with the common office return and the other, the relay 
R, connected in the line conductor 3 which is conduc 
tively joined with the omnibus bar 9 leading from an 
intermediate pole of the battery B. These line relays 
are of high resistance, relatively, say 1000 ohms each, 
and control through their normally open contacts the 
local circuit of the line signal S, which is preferably in 
the form of a small incandescent lamp, 

I have shown upon the line L', two substations Cand upon conductor 14 which is connected with 

In the accompanying drawing, in which the same 

D, each of which is provided with a transmitter 6, a re 
ceiver 7 and a switch-look 8 in the same relation as de 
scribed with reference to the sub-station. A located on 

type of common battery subscribers sets. The signal 
ing bells at these stations, however, are not bridged 
across the line but are shown connected with the dif. 
ferent line conductors and with ground. That at the 

3, while that at station D is normally joined through 
the switch-hook with the tip side of the line 2. At the 
central office a line signal S is provided, the local cir 
cuit of which is controlled through the normally open 

R” located respectively in the tip and sleeve conduc 

shown as united through a conductive path over the 

B°. These batteries B and B are preferably grounded 
at one pole and are ordinarily of the storage battery 
type, having a voltage of 24 volts, the lars 9 and 9 
being joined with said batteries at a point to include 
about 18 volts. These proportions may be varied with 
out departing from the principle of the invention, but 
are such as I now prefer to employ. 
The operator's apparatus comprises a cord circuit, 

provided with an answering plug P and with a calling 
plug P, the tip and sleeve contacts of which are adapt 
ed to engage with corresponding contact surfaces in 
the jacks of the lines. The tip contacts of the plugs 
are joined together through the flexible strands t and 
t”, and the interposed condenser 8, while the sleeve 
contacts of said plugs are joined by the strands sands 
and the interposed condenser c. The battery B is 
bridged across the answering end of the cord circuit 
and includes upon the tip and sleeve sides thereof the 
supervisory relays r and r, each preferably of about 
100 ohms resistance, and which control the local cir 
cuit of the supervisory lamp S, which is preferably 
energized from the same battery B and whose said 
local circuit is normally open at the contacts of relay 
r' and normally closed by the contacts of relay r. The 
calling end of the cord circuit is likewise, connected 
visory relays, r and r', which similarly control the 
local circuit of the supervisory lamp S9. 
The sleeve supervisory relay r is provided with an 

additional set of contacts, the spring 0 serving in its 
forward position to complete the tip strand t” for con 
versational purposes, but in its normal position to con 
nect the forward portion of said strand with conductor 
ll leading to a high resistance and high impedance 
test relay r, the opposite pole of which is connected 

w Y 

the lead 

the line L. As before, these parts may represent any 

contacts of the two high resistance line relays R and 

omnibus bar 9 with an intermediate pole of the battery 

by conductor 12 with the junction point 13 located 
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9. The conductor 14 contains a retardation coil 15 
and is thence led through the operator's transmitter 
16 to ground. In shunt of the transmitter 16 is con 
nected the primary winding of the operator's induc 
tion coil 17 and a condenser c. The forward contacts 
of the test relay r" complete a path to ground from a 
point on said shunt between the said winding and the 
condenser c. The operator's receiver 18, the second 
ary helix of her induction coil l7 and a condenser c' 
are adapted to be connected in a bridge of the calling 
end of the cord circuit by means of a pair of springs 19 
of a listening key which may be any of the usual or 
desired types. Y 
A ringing generator 20 having one pole grounded is 

arranged to deliver alternating current through suit 
able branches 21 and 22 containing resistance lamps 
to the tip and sleeve sides respectively of the cord cir 
cuit. For example, pressure upon the springs 23 of a 
suitable ringing key connects the tip spring of the 
pair with the generator and impresses upon the tip 
conductor of the telephone line a suitable ringing cur 
rent which is arranged to operate the subscriber's bell 
4 at the station D. At the same time the sleeve spring 
connects in its forward position with a conductor 24 
containing a 50 ohm non-inductive resistance 25, and 
leading to the bar 9. The operation of the other pair 
of springs 26 connects on the other hand the ringing 
generator with the sleeve conductor of the line and 
thereby operates the bell located at the station C, the 
tip spring being simultaneously grounded. 
The operation is as follows: The subscriber. A desir 

ing a connection takes up his receiver with the result 
that current flows from the main portion of the battery 
B serially over conductor 9, line relay R*, the sleeve 
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conductor of the telephone line, through the trans 
mitter and receiver at the substation and thence back 
to the central office over tip conductor 2, the line relay 
R, and through ground back to the grounded pole of 
the battery. The relays R and R2 are energized by 
this current and close the local circuit of the signal 
lamp S which is lighted to indicate the fact of the call 
at the central office. Upon observing the signal the 
operator inserts the plug P in the answering jack of the 
line L, thereby establishing other paths for current 
from the battery B. Instead of flowing through the 
tip high resistance line relay R, a shunt path is now 
provided for the current through the tip supervisory 
relay r, which is of comparatively low resistance and 
which is now placed under the control of the subscriber, 
since it is responsive to current flowing over the tele 
phone line. Similarly, the current which before foll 
lowed the path through, the high resistance line relay 
R° now finds an easier path through the sleeve super 
visory relay r" and thence over the telephone line. 
Either the relay R or R, or, in case of certain line re 
sistances, both, will fall back now to render the line 
signal inoperative. The sleeve relay will therefore 
be operated to close the local circuit of the lamp S. 
Owing to the fact that the subscriber's receiver is off 
the hook, the tip relay r is now energized so that the 
amp S remains dark even though the sleeve super 
visory relay r be operated. The operator connects 
her receiver with the cord circuit to converse with the 
calling subscriber. Her transmitter is now charged 
by current from the battery, B", which finds a path. 

...the branch containing the said supervisory relay. 
supervisory relay is therefore operated to close the local 
circuit of the supervisory lamp S. which owing to the 
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through the retardation coil 15 and through the trans 
mitter 16 to earth. The sound waves impinging the 
diaphragm of the transmitter 6 set up variations in the 
current flow and effect the charge upon the condenser 
c which causes a flow of current through the primary 
winding of her induction coil corresponding to speech 
waves. Upon learning that a subscriber upon the line 

is desired the operator tests the condition of the 
wanted line in the usual manner by touching the tip 
of her calling plug to the test ring of one of the multiple 
jacks. If the line is busy the said test rings are con 
nected through the sleeve strand of the inserted plug 
with the live pole of one of the batteries B or B, and 
will be raised to a potential of about 24 volts. The 
tip of the testing plug, however, is only at 18 volts so 
that a flow of current through the said test relay results, 
which relay attracts its armature and closes a path for 
current through the primary helix of the operator's in 
duction coil 17. This causes a click in the operator's 
receiver and indicates to her that the line is busy. 

If the line is idle, the test rings are at the same poten 
tial as the tip, of the plug, that is l8 volts all being con 
nected with the intermediate poles of the batteries, and 
no click is received. The calling plug P' is therefore 
inserted and the set of springs 23 or 26 operated to ring 
the desired subscriber. lf the subscriber located at 
station C is wanted, ringing springs 26 are operated to 
connect the generator 20 with the sleeve conductor. 
It is apparent that the ringing current has two paths, 
one being over the sleeve conductor to the sub-station, 
and the other being back through the line relay R and 
the larger portion of battery B to ground. The latter 
path, however, is of high resistance so that a sufficient 
current will flow over the former path to operate the 
subscriber's bell. The lamp S does not light during 
ringing, even though the ringing current might tend to 
operate the relay Rior the reason that the coöperating 
relay R is shunted by the tip ringing spring 26. In 
case the subscriber responds during the sending of the 
calling current therefore, the line relay R does not 
respond for the reason that it is shunted by the tip 
spring 26. 

In case the subscriber D is wanted, the springs 23 of 
the ringing key are depressed, the tip spring serving to 
connect the generator with the tip conductor, while the 
sleeve spring connects a shunt path through the non 
inductive winding 25 around the line relay R*. The 
résistance and impedance of the line relay R prevents 
the passage of the ringing current to such an extent as 
to deprive the sub-station of sufficient current to operate 
its bell, while the said shunt path prevents the opera 
tion of the line relay R in case the subscriber responds 
during calling. 

in case of the release of the ringing key before the 
called subscriber's response, the supervisory relay r is 
included in a local circuit which consists of the sleeve 
strands', the sleeve conductors of the jacks, the portion 
of the sleeve conductor 3 including the winding of the 
line relay R*, the omnibus bar 9 and the smaller Rortion 
of the battery B' included between the said bar 9 and 
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fact that the tip supervisory relay r is not yet oper 
ated, is lighted and indicates to the operator that the 
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called subscriber has not yet responded. At the same 
time the spring 10 of the relay r" closes its forward con 
tacts, this completing the tip strand t of the trunk 
("irct it for conversational purposes. Upon the response 
of the called subscriber, the tip supervisory relay it is 
operated by current from the battery 13" flowing ove 
the line circuit and thus extinguishes the supervisory 
latnip S. The shscribers are now in communication 
and the battery B is furnishing current over the line L. 
for transnission purposes and for the operation of super 
visory relays r and r*. The battery B" is simultane 
(usly providing the subscriber upon line L' with cur 
rent for transmission and for the operation of relays r 
and ''. 

At the termination of the conversation the subscribers 
return their ret' rivers to the hooks with the result that 
the line circuits are opened and the tip supervisory . 
relays are deprived of operating current, thereby clos 
ing the circuits of the supervisory lamps S and Swhich 
are lighted to indicate the fact of the end of the conver 
sation to the operator. The sleeve supervisory relays 
are not deemergized at this time owing to their inclu 
sion in the local circuits with the smaller portions of 
the batteries 3 and B*. Even though the relays R; 
which are also included in these local circuits be now 
energized, the line signals S do not operate owing to the 
fact that the relays R remain doenergized. Upon ob 
serving the supervisory signals the operator takes down 
the connection and restores all parts to normal condi 
ti in. - 

it will be understood that the several grounds men 
tion (dilay be the common office ground or the common 
office return and that the proportions of the relays and 
other parts inentioned herein are not intended to be 
arbitrary and may be varied according to the conditions 
of practice. 

Instead of the special party line shown and described, 
ther sypt is of line inay it ('inly 'd and additional 
parties may be placed thereon. The generator may be 
arranged deliver pulsating current, if different char 
: 'ter to the line, or it may send current of different fre 
(14 inci ther over and the substations may be suitably 
arrangel t) respond t () such currents of different char 
: ('til will be noted that who is verth (ringing gen 
tr; r is ('t it (it ('i with the side of the line a shunt is 
sii italy arranged around the line relay associated with 
the site side of the line. In case the general r is 
(Tuployed for in et allic ringing the return path for cur 
't it woult be provided through the said shunt paths, 

| claii: 
1. a teleline system, he utilitat it with a tele 

hotel lin, of two line electri -inginets the '('for', oth in six 
it's will eatl inly if said line, a line sign:li ("tilt" lei ly 

s: it (lect '-il starts, in sort' ()f(t1''et assic"inted wit! 
t" iii. 1) is at the sall scrib)(r's station for causing ('111'. 

' ' ' ' in silic spir'e to travel's sail electri-magnets to 
: diate sit signal, and helias fol' stunting one {}f said 
inist's to retir said sign: ' ' ' (nt its critic)ii whil 
a connection is established with the line, substantially as 
it's 'littl. 

2. In a colone system, the coin it lation with a tele 
he line, two high resistance electro-in: in is lic seri: y 

('int (it d in a ("h in ) is this lic at le "(int': iis'', ; 
inct signal ('introlled by saiti imaginits, III: us ("tit 'illeil 

f'' in th: sist in or ) it is si it i: 
to sperate the said signal, one or oth of sail it: guits lie. 
iig ( 'i'iwi f' ('t Errat, witl (it () is t ( 'i'i' little it it if 
t( I'llier the line signal ill ope'live wer) : coniet: ti?)) is 

its j if ly 

i 

established with the line for conversation, st:Istanti:iily as 
(lescribed. 

3. In a tol)ile syst(n, the combinati) with a tee 
i) (11e line, of two line electro-magnets ther fir, one call 
nected in each line conductor at the centritt office, a line 
signal controlled by said electro-inagnets, a source of cur 
I't assi ("itted with the line, aeans at the subscriter's 
station for a using current from said so tree to illerate 
said etc: ' )-n}agnets to operate the signal, mealls for relu 
(l. 1'ing one if said electro-magnets in operative when a coil 
1) '('tion is established with the line for "oversation to 
thereby ender the line signal iller: five, and teas for 
sentling current over one of said electromagnets wherely 
said signal is not operated substantially as described. 

4. In a telephone system, the combination with a tele 
phone line, of two high resistance relays therefor at the 
central office, one connected witl each line conduct ()", a 
line signal having its circuit closed through normally open 
('intacts of both said relays, a source of current associated 
with the line at the central office, ine;ans at the subst: till 
fol' ('losing the circuit of slid source over the netallic: lite 
to energize said relays and theirely to operate saids 
and means to deprive one of said relays of operating cur 
'ent when a 'onnection is establisled with the line for 
conversation to thereby render the line signal inoperative 
while sending. current over the other of said Irelays, st 
stantially as described. 

5. in it telephone systein, the combination with a tele 
pione line, Uf two line relays therefor at the central 
five, one in each inl) of said line a line signal operated 
by the joint action of said relays, and means for slurating 
one of said relays by the act of making a connection with 
the line fur conversational purposes wherely said shunted 
1'elay serves to render said line signal inoperative, substan 
tially as described. 

ti. In a telephone system, the coalination with a tele 
phone line, of two line relays therefor, a cord circuit, a 
pair of supervisory relays associated there with, and means 
for connecting said relays in shunt of said line relays when 
a connection is established with the line, substantially as 
descriled. 

7. In a telephone system, the combination with a tele 
plaone line, of two line relays associated therewith, a cord 
circuit, a pair of supervisory relays associated with said 
cord circuit, inci metas for including one of said super 

: visory relays in parallel with one of said line relays when 
connection is established with the line loy said cord circuit, 
the other supervisory relay being arranged to be actuated 
sy current flowing over the line circuit, substantially as 
described. 

8. In a telephone system, the combination with a tele 
phone line, of a separate electro-magnet associated with 
each line contluctor, a line signal controlled by said electro 
mislets, an Ileans for sending ringing cl!'rent over this 
it if one of said magnets without actitating said siglia. 

subst:atially as described. 
!). In a teich one system, the combination with a tele 
hon line, of all electro-magnet associated with each line 
'luctor, it signal for the line operated whenever both of 
silii elect rouagnets are energized, and means for sending 
linking ('''(-nt out we' the pati of either of said magnets 
without operating said signal, substantially as described. 

1(). In a () hone systein, the clination with a tele 
phone line, if an electro-magnet associated with each line 
cultius' toi", in signal. ('oltrolled by bott sail electro 

lights, the ("air gener' for, an in as for (’onnectiig 
said gela'at ol' will oile line ('illu'tti' lad stilting ringing 
("tirrent through one of said lagnets and at the same time 
riderils sini (let' 'o-riassinet in this titler line contluctor 
inoperative, wherely the sail line signal is not aetuated, 
sustantially as les('i'ilhel. 

11. in a tillo-le systen, the comination with a feie 
one in , t if in lectro-nignet associated with each line 

entius'; or, a line signal controlled by said elect re-imagnets. 
a (; li; ; ; it "it . . an:ii is fit' ('ili ('ing saic gene ('ilio 
with the line to 'all a wanted stilbscriber, and at the same 
title still it inst int' { } f said ''('I'-titlets to 'cyclit it.' 
(up '; ii. 1 (if saic siglia, Sist; it is ils' as it's triii. 

2. it 'i. htt' systein, it (: ct it initiou with a tele. 
hule ille, of a line relay issociated with each lite co 
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ductor, a line signal having its circuit controlled through 
contacts of both said relays, a ringing generator, means 
for coanecting said generator with either side of the line, 
and at the same titae shunting the line relay connected 

5. with the other side of the line, whereby said signal is pre 

5 

vented from operation during ringing, substantially as 
dies ceiled. 

13. In a telephone system, the comination with a tele. 
phone line, of a line relay associated with each line con 
duetor, a line signal having its circuit controlled through 
contacts of Uoth sali relays, a ringing generator, eas 
for connecting said generator with either side of the lirae, 
and at the same time rendering the line relay connected 
with the other side of the line inoperative, whereby said 
signai is prevented from operation during ringing, sutistan. 
tially as described. 

14. In S. telephone system, the combination with a tele 
phone iina, of a pair of relays, one in series with each limb 
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of said line, a central source of eurrent permanently con 
nected to said line through the coils of said relays, a line 
signal controlled by said relays, a cord circuit adapted to 
be connected with said line for conversation, a supervisory 
relay associated with the cord circuit, meins for connect 
ing said supervisory relay in series with one of said line 
relays and a portion of said central source of current 
when a connection is established with a telephone line, and 
means thereafter, when current flows in the telephone line, 
for de said line relay of its actuating current with 
out opening its circuit, substantially as described. 

signed by fine at Chicago, county of Cook, State of Illi 
nois, this 18th day of IDecember 1902, 

AIRRY G. WEBSTER. 
Witnesses: 

IRBET EW's AMEs, 
(AZE.I.E. BEEit. 
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