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20 at vion, it pay concer. 
it, known that , WiLLs. A. W. B.AN, a 

: the Onited States of Aiyerica, and 
of chicago, county of Cook, and 

i linois, have invented a new 
ry Elyarovenient ii) Corbined Telephone 

-- 4. 

"; AR 

a di Fire...lara or Sindiged Service Sys 
teins, of which the following is a specifica 
tion ... } 

ity inveiation reiates more articularly to 
in proveinents in combination telephone and 
fire alarra kindred service systems, 
although scale of its features, as is herein 
afez' pointed oit, are capable of somewhat, 

ki, 

wide application. 
{ine (Yi the an objects of the invention 

scriber's line circuit at the centrai office that 
is in a letted by the currents used for tele 

is ti) provide a receiving device in a sub 

phonic jurposes but is responsive to the 
a Niiary eliri'en is sent over the telephone 
li: 
The invention further comprises a system 

of the class described in which is varying 
auxiliary 'irrent over one side of the tele : - 

shone line is depended pen for the opera 
tion of the receiving device at the central 
(fice; also a system in which said varying 
ca'1'enis are derived from the central com 
on battery of the telephone exchange, and 

also the combination with a telephone ine, 
of a transformer having life!"ential wind 
ings interposed in the opposite sides of the 
retailic line and a tertiary winding con 
hected in ai, auxiliary circuit whereby said 
transformer is unresponsite to telephone 
clients of any type bit is "esponsive fo 
varying citrients sent over only one side of 
the line, 
Other features and objects of the inven 

tion will in ore fully appear fron the de 
tailed description and claims, rence be 
ing inad to the drawing forting a part of 
this specification in which the saline refer 
ance cl: racters are ises to designate. like 
parts throughout, and in which 

Figtre i is a diagram of a system embody 
ing inly in provenients, and Fig. 2 is a dia 

S: 

S. 

substatio; the 
and 

ond bridge that is eld 
the sty 

i: Fig. 1, ... indieates tie telephone line 
extending is vic lirak: 2 art: 3 xor, the 
suistatio. A to the cata&isi of ige C. At the 

kei 4, &aid a ge:- 
2c is 's gri Falaiket: 55 
c{4}rs, 3:nd : trans 

giver 7 gre logated in a sec 
her Elaity ope; by 

-hool. 8 bit is adapted to be closed 

glass,gar 5. {{SS 

A. 

when the receiver is renewed fresh the hook. 60 
tied as is: 

ks J. and B iv. 37 y suit. 3ritike 
aisle indiaber, and 8 kirie signal S. The line 
condietor 2 is oranaii contexts: th:ough 
the contacts of a cut-of: y R v 65 

his is state 

grain of a system showing a different 
method of applying the same. 

contacts of Said, culi-off relay with 

actuates said condictor 
render the line signal inoperative and the 
conductor 3 is joined to the steeve side of 
the jack section of the telephone i.e. 

gotiated branc 

coakrois; the loca. {}. 

but which is adapted to be disconnectaxi 
from said relay and connected with the tip 70 
side of the jack section of the line when the 

3 tile sig& 

tit-off relay i is operated. The line con 
dactor 3 is similarly connected by Inorgia 

8 
ductor 9 in iuding a suitable resista Rce 10. 75 
and connected with the live pole of battery 
3 that is coincia to a of the cord circuits 
of the exchange aid a large number of the 
telephone lines. When the cut-off relay 

9 is disconnected to 80 

The operator's outfit includes the usual 
cord circuik 'spirich is provided with an 85 
answering plug P and is calling plugihay 
ing tip and sleeve contacts adapted to regis 
ter with the corresponding contacts of the 
spring jacks of the lines, she tip cobitaets 
of said plugs are cormected by the flexible 90 
strands it and t° and the interposed corderse' 
c., white the sleeve contacts are similarly 
joined by the straids 8 and is and he inter 
posed condensei ri". Supervisory relays ' 
and are connected across the answering 95 
end of the cord circuit upon opposite sides of 
the battery B and together control the local 
circuit of the supervisory lanip S associated 
with the pug P, while similar supervisory 
relays * and rare located 86Ross the ealing .00 

  

  

  



0 

nary manner in the telephone exchange thus 

tery B and including the line relay R. upon, 
30 

35 

40 

nected in a similar manner through the con 

Serts the answering plug P of her cord cir 
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end of the cord circuit upon opposite sides of 
a second common battery B and together 
control the local circuit of the supervisory 
signal S8 associated with the plug P*. The 
operator's head receiver 11, the secondaly 
of her induction coil 12 and a suitable con 
denser c are adapted to be bridged across 
the calling end of the cord circuit through 
the medium of any suitable listening key, 
her transmitter 13 and the primary of her 
induction coil 12 being charged from any 
suitable source of current. A ringing gen 
erator 14 of ordinary type is adapted to be 
connected with the forward portion of the 
tip strand i° of the cord circuit by the cor 
responding spring of the ringing key 15, the 
sleeve strand s being simultaneously con 
cluetor 16 including resistance 17 and the 
conductor 9" with the live pole of battery B?. 
Conversation is carried out in the ordi 

typified. For example, a subscriber wish 
ing a connection takes up his receiver and 
thereby completes a path for current over 
the metallic circuit of his line from the bat. 

the other side of the circuit. This relay be 
ing operated closes the circuit of the line 

the battery B in the ordinary manner. Upon observing this signal the operator in 
cuit in one of the jacks of the line and upon 
receiving the number of the party wanted. 
tests that line in the usual manner to de 
termine its idle or busy condition; and, if 
found idle, the calling plug of the same cord 
circuit is connected with one of the spring 
jacks of that line and the ringing keys op 
erated to call the subscriber. The insertion 
of either plug of the cord circuit energizes 
the corresponding sleeve supervisory relay 
7 or r together with the cut-off relay. R 
of the line with which connection is estab 
lished, the cut-off relay serving as before 
pointed out to render the line signal inop 
erative and to place the line in condition for 
conversation. The actuation of the said su 
pervisory relays closes the local circuits of 
the supervisory lamps, but whether said 

: lamps are lighted or not depends upon the 

55 

tallic telephone lines. 

60 

condition of the subscriber's telephone, since 
the Supervisory relays r and r, which serve 
when actuated to open said lamp circuits, 
are in the path of the current over the me 

During the connec tions therefore the supervisory lamps in 
form the operator at all times of the cone 
tion of the subscribes telephones. 
The alarm receiving apparatus at the cen. 

tral office includes, a transformer. T having 
differential windings 18 and 19 placed in the 

line conductors 2 and 3 respectively and a 
tertiary winding 20 that is included in a 
normally closed current path including the 
winding of the magnet 21 that controls the 
local circuit of the aiarn signal register'. 
The windings 18 and 19 of said transformer 
are preferably superposed or otherwise, in 
termittently associated so that the l'apidly 
varying voice currents in the metallic tele 
phone line Leutralize each other and suffer 
no impedance. The battery current flowing 
in the netallic line likewise does not affect 
the transformer and the ringing current also 
is without effect upon the third winding 20. 
The telephone currents, therefore. in flowing 

- over the metallic circuit produce no effect. 
upon the winding 20 and are not impeded 
by the presence of the transformer in the telephone line. The alarm registering cir. 
cuit is not shown in this figure, but in Fig. 
2 have shown the same in full, Said cir 
cuit includes an audible signal 22, the reg 
ister magnet 23 and a suitable battery 24, 
these parts being preferably common to all 
of the lines of the exchange as indicated by 
the branching conductors at the points 25. 
The signal is registered upon the tape 26 in 
the ordinary manner. Any other register 
ing or recording mechanism may obviously signal S which is preferably connected with be employed. In order to operate said 
alarm signal receiving apparatus I place 
upon the line a call or alarm box of any de 
sired construction which includes a suitable 
make-and-break wheel 27, together with its 
brush 28 and in this instance I connect said 
brush by means of a conductor 29 with the 
line conductor 3, (see Fig. 1) which at the 
central office is connected with the live pole 
of the battery B. The said, make-and-break wheel is connected with the unagnetic in 
terrupter 30 which may be of ordinary con 
struction and which is preferably adapted to rapidly interrupt the path for steady cur 
rent that is completed by the make-and 
break wheel from the line conductor 3 to 
ground. A condenser 31 may be placed 
upon the contacts of said interrupter for 
the purpose of preventing sparking. It will 
thus be observed that when the make-and break wheel is rotated. and its projections 
come in contact with the brush 28, a path 
for current will be completed from ground 
at the central office over the battery B, line 
conductor 3, including the winding 19 of the 
transformer , conductor 29, brush 2S, wheel 
27, and thence through the magnet of the 
interrupter 30 and its normal contacts to 
ground. This circuit, as is well understood 
will be rapidly made and broken by the mag 
illet 30 and the impulses produced thereby 
through the winding 19 of the transformer 
will juice in its tertiary winding 20 a cor 
responding alternating' current which will 
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operate the magnet 2i aid cause it to close 
alocei circuit of the alary signal register. 
Áagnet 2i is of course designed to suitably 
respond to such rapidly varying current and 
to close the local circuit of the register in 
accordance with the ciosing of the main cir 
cuit by the nake-and-break wheel 27. 

have not shown in this figure a mecha 
inism for controlling a make-and-break 

3.3 
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wheel bat, it will be understood that any or. 
dinary method for controiting the same may vil s - Li 

be employed. in Fig. 2 for example I have 
shown one method for controlling the make 
and-break wheel which includes the aagnet 
32 connected in a house cireuit. that includes 
a suitable battery 33, ciosed circuit tier 
mostats 34 and a manually operated key 35. 
When said house circuit is opened, either. 
automatically or by the key 35, the arra 
ture 36 of said magnet 32 releases the spring 
drive mechanism of the maize-and-break 
wheel, which is accordingly actuated for a 
suitable length of time or number of rota 
tions to send in the alarm signal. 

in place of the magnetic inter upter which 
is described may tise the rotary interritp 
ter 37 shown connected with the line coin 
ductor 3 at a second point to rapidly make 
and break the circuit established through its 
brush 38, the make-and-break wheel 27 and 
a suitable conductor 39, and the line con 
ductor 3 from the battery B. The trans 
former T is this actuated to operate the 
alarm signal receiver. 

in Fig. 2 a telephone line is showi 
which is of the same type as line of Fig. 
1, except that the line relay R. is located 
in the normal connection of said line con 
ductor of the live poie of the battery B, 
the opposite line conductor 2 being grounded 
directly in the ordinary manne'. The same 
arrangement of a differentially wound trans 
former is provided at the central station to 
respond to the signaling currents but at the 
substation connect the brush 28 of the 
nake-and-break wheel with the line con 
ductor 2 by means of a suitable branch. 
conductor 40, and the make - and - break 
wieel itself is connected by a conduc 
tor 41 with the secondary winding 42 of 
a suitable magnetic interrupter 43. The 
primary winding 44 of said interrupter is 
included in a local circuit containing the 
normal contacts 45 of said iterrupter, a 
suitable battery 46 and normally open con 
tacts adapted to be closed by arnature 36 
of said magnet, 32. When, therefore, the magnet 32 is deemergized, said qcal circuit 
is completed and the make-and-bleak wheel 
27 is released. The primary circuit of Said 
magnetic interrupter is thus rapidly made 
and broken, the secondary impulses are in 
duced in the winding 42 of the same and are 

be made in the invention without departing 

yinding placed in each side of the telephone 

apparatus including a common sou.' 'e 

3 

tratismitted to the line over the wire 41, 
wheel 27, brush 28 wire 40, and line conditc. 65 
to 2 to ground at the central office. These 
alternating currents affect the tertiary wild 
ing 20 of said transformer T and the regis 
ter at the central office is duly operated. 
The transformer may be employed for 7 

various purposes other than that specifi 
caily described. Various modifications may 
from its scope or principie. The aiarn 
transmitter may be located at any point, 
upon the line. - 
Having thus described the principle of 

the invention and several ways of carrying 
tie saline into effect, what i clain and die. 
sire to seclai'e by lette's Patent is: 

i. in a telephone exchange, the coni;ia 
tion with a telephone line, of a subscriber's 
Set at the substatio of the line, telephonic 
apparatus associated with the line at the 
central office adapted to coöperate with said 
ine and set for conversational purposes. 
neans on the line for sending a varying cur 
a'eit over one side of the line. a transformer 
at the central office having differential wind 
ings in the opposite sides of the telephone 
line, a tertiary widing for said transformer 
and registering apparat is connet'ied with 
said tertiary wilding, the arrangelent of 
the windings being such tilat the trans 
former is unresponsive to telephone cur- 9 
rents in the metallic line, but is responsive 
to said varying carrent over one side of the 
line, and the registering apparattis is actu 
ated thereby, substantially as described. 

2. In a telephone exchange, the combina 
tion with a telephone line, of a sibscriber's 
set at the substation of the line, telephonic 
apparatus associated with the line at the 
central office adapted to coöperate with said 
line and set for conversational purposes, a 
aiarm signal translitting device on the line 
to cause the fow of varying signaling cur 
'ent over one side of the line, a transformer 
in the central office having a differential 

75 
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0. 
line whereby it is unresponsive to currents 
in the netallic line circuit, a tertiary wind 
iing for Said transformer, and alarm regis. 
tering apparatts connected with said ter 
tiary winding whereby when the alarm sig 
inaling currents are sent over one side of the 
line, said transformer is actuated and the 
register is operated, substantially as de 
scribed. 

3. In a telephone exchange, the combina 
tion with a telephone line, of a subscriber's 
set at the substation of the line, telephonic 
apparatus associated with the line at the 
cent j'ai office adapted to coöperate with said 
line and set for conversationai purposes, said 1: 

of 
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2urrent normally connected with one side of 
the telephone line, an alarm signal transmit 

sting device on the line adapted to complete 
the circuit of said source over said line con 
dictor and to also rapidly interrupt the said 
circuit, and alarm signal receiving appa 
ratus at the central office comprising a trans 
former having differential windings placed 
in opposite sides of the metallic line where 
by it is unresponsive to currents in theme 
tallic line circuit, and a tertiary winding, 
together with alarm registering apparatus 
connected to said tertiary winding, whereby 
when said transmitting device is actuated, 
the transformer will respond thereto and the 
signal will be received and recorded, Sui stantially as described. 

4. In a telephone exchange, the combina 
tion with a telephone line, of a subscriber's 
set at the substation of the line, telephonic 
apparatus associated with the line at the 
central office adapted to coöperate with said 
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line and set for conversational purposes, an 
alarm signal transmitting device on the line 
adapted to send signaling currents over one 
side thereof only, a transformer also at the 
central office having two differential wind 
ings in the metallic line circuit, and a ter tiary winding, and an alarm registering ap 
paratus associated with said tertiary wind 
ing whereby when said signaling currents 
are sent over the line the transformer is re 
sponsive thereto and the apparatus is actu 
ated, substantially as described. - 

5. In a telephone exchange, the combina 
tion with a telephone line, of a subscriber's 
set at the substation of the line, an alarm 
signal transmitter upon the line and means 
associated with the transmitter to break up 
the signaling current into distinctive sig 
nals, a transformer at the central office hav 
ing differential windings in the opposite 
sides of the telephone line whereby a bal 
anced or neutral condition is maintained for currents in the metallic lina circuit, a ter 
tiary winding for said transformer, alarm 
signal receiving apparatus contiected with 
said tertiary winding for operation by cur 
rent induced therein, and telephonic appa 
ratus associated with said alarm signal re ceiving apparatus and adaped to cooperate 
with said line and subscribir's set for con 
versational purposes, said alarm signal trans 
mitter adapted to unbalance the line when 
in operation, whereby when the alarm sig 
naling currents are sent over the line the 
said transformer is actuated and the re 
ceiving device is operated, substantially as described. 

6. in a telephone exchange, the combina 
tion with a telephone line, of a subscriber's 
set at the substation of the line, telephonic 
apparatus associated with the line at the 

1,056,83? 

central office adapted to coöperate with said 
line and set for conversational purposes, 
said apparatus including a common source 
of current normally connected with the tele 
phone line, an alarm signal transmitting 
device on the line adapted to complete the 
circuit of said source over the line, means 
to rapidly interrupt said circuit, an alarm 
signal receiving apparatus at the central 
office including a relay inductively connected 
with the line whereby it is responsive to 
said signaling currents, said relay being un 
responsive to telephone signaling and talk 
ino currents, substantially as described. 

7. In a telephone exchange, the combina 
tion with a telephone line, of a subscriler's 
set at the substation of the line, telephonic 
apparatus associated with the line at the 
central office adapted to coöperate with said 

65 
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line and set for conversational purposes, . 
said apparatus including a common source 
of current connected with the line at the 
central office, an alarm signal transmitting 
device on the line adapted to complete the 
circuit of said source over the line, means 
to rapidly interrupt said circuit, alarm sig 
nal receiving apparatus at the central office, 
said apparatus including a transformer con 
nected with the line which is responsive to 
the aiarm signaling currents but unrespon 
sive to the telephonic signaling and talking 
currents, and a signal inductively connected 
with the line through said transformer, sub 
stantially as described. - 

S. In a telephone exchange, the combina 
tion with a metallic circuit telephone line, of 
a subscriber's set at the substation of the 
line, means on the line for sending a vary 
ing current over one side of the line only, 
a transformer also on the line having differ 
ential windings in the opposite sides the re 
of whereby it is unresponsive to currents in 
the metallic line but responsive to the vary 
ing current over one side, a tertiary winding 
for said transformer, telegraphic receiving 
apparatus connected thereto for operation 
therefrom which is irresponsive to telephone 
currents, and telephonic apparatus associ 
ated with said receiving apparatus and 
adapted to be directly connected with said 

90 
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substation line for conversational purposes, 
but actuated by the varying currents, sub 
stantially as described. , 

9. In a telephone exchange, the combina 
tion with a telephone line, of a subscriber's 
set at the substation of the line, telephonic 
apparatus associated with the line at the 
central office adapted to coöperate with said 
line and set for conversational purposes, an 

5 

20 

alarm signal transmitting device on the line 
to cause the flow of varying signaling cur 
rent over one side of the line, a transformer 

I having a differential winding included in 25 
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cely it is liaire- tiresponsive to currents in the net 
ilic line cir- circuit, a £ertiary winding, telegraphic alarm. 
irrent over signal ree paratus connected with 

it is a teti id eit. Ag for operation by cir 
Bing apparat is and irresponsive to 
winding where- 32t responsive to said 

: 

it over the line the 
ed and the receiv 

i telephonic ap 
, the combina- saic alarn signal re 
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inal receiving apparatus connected to wind- versational purposes, substantially as de 
ings on the other side of said transformer scribed. p 
for operation by currents induced in said Signed by me at Chicago, county of Cook, 
windings only, said receiving apparatus State of Illinois, this 12th day of August, 5 adapted to be inductively affected by the 1903. 
alarm signaling currents but unaffected by 7 
telephone currents, and telegraphic appara- WILLIAM W. DEAN. 
tus associated with said signal receiving ap- Witnesses: 
paratus and adapted to coöperate directly RoBERT LEWIS AMEs, 

10 with said substation line and set for con- EvA A. GARLock. 


