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TELEPHONE SYSTE. 

To all whom it may concern; 
3e it known that I, CLARENCE I. Biow K, 
citizen of the United States, residing at 

Newark, in the county of Essex and State 
of New Jersey, have ilveated a certain new 
aid useful improvement in Telephone Sys 
kenas, of whici iline following is a fali, clear, 
:orcise, and exact dies}rition. 
This invention feistes to telephone sys 

tenas, and more paricidarly o teleptiene 
systems for traitas, le caºs of Whica are 
Atui peti i Gi' ii: terçoijimui ?t:æti Dia between 
siations iocated tierein and which are 
adapted to be collected with outside lines, 

a railway cars whici are equipped with 
telephone apparatus for intercommunication 
bei weel different stations thereof, fre 
tuently it is desired to be able to establish 
communication with the telephone lines 
along tie railroad right of way or to estab 
ish coi:aecion with the telephone exchange 
wivea the car is lying in the railroad yards 
in the city. It furthernuore frequently oc 
curs that two railway cars, similarly 
equipped for telephone communication be 
tween different stations of the same car, are 
attached to the game train, in which case it 
is desirable to be able to had telephone coin 
autication fro) stations in one car to those 
in another. Since railway cars are tastisly 
manned with help having very limited knowledge of telephone equipment, it is de 
sirable that the establishing of connections 
froLa car to car, and from car to outside 
lines, besitiplified as auch as possible. . 

It is tie object of this invention there 
fore to pro vide apparattas so arranged as to 
neet tine requirenaments enta Minerated above. 
With this object in view, generally speak 

ing, there are provided for each railway car 
jacks whereby, upon the insertion therein of 
the p?ugs associated with a cordi, one into 
a jack of one car and the other into a jack 
of another, connection is established there 
between, permitting communication to be 
had between stations in the two cars so con 

50 

nected. Each car is also provided with a 
receptacle containing jacks, whereby, upon 
the opening of said receptacle and inserting 
a plug. associated with one end of a cord 
into the proper jack, the other end of the 
cord being associated with the proper line, 
communication may be had with either a 
common battery or local battery line or a 
line over which direct current is used for 
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signaiing, such for example as a train it's- 
patching line. Normally, the telephone 
syster of each car is arranged for commu 
ication betveen stations in the sanne car, 
ind nie'e opening of the receptacle auto 
initically changes circuit conditions, adapt 
itig each cal é º tipiile ai for comunumunication 
with outside is lies. 
This invention will be inore fully under. 

stood by reference to the accompanying 
ti'avings, wherein---- 

Figure i is a view of two railway cars 
sisäilarly equiped with telephone systems; 
Fig. 3 is a diagram of the circuit in each 
ca?: Fig. 8 is a diagram of the talking cir 
cuit between two stations in different cars; 
Fig. 4 is a diagrama of the talking circuit 
between a station in one car and a common 
battery exchange; and Fig. 5 is a view in 
perspective of the receptacle provided on 
each car, showing a switch which automati 
cally changes circuit conditions upon oper. 
ing the receptacle. 
As shown if the drawings, the telephone 

systein or exchange equipment for each rail 
way car comprises a pitirality of stations 10, 
10, connected by nens of conductors 11, 12, 
18 and 14, with one another and with the 
telephonic apparatus common to all stations 
located in an apparatus box 15, mounted in 
the car. Located under the car is a recep 
tacle 16 containing jacks connected with the 
apparatus located in the apparat is box 15 
by area as of conductors 17, 18, 19 and 20. 
At each station, taps from the conductors 

il, 2, 13 and 14 terminate in a jack 25 and 
a switch 26. The station apparatus may 
consist of a hand set 27 comprising a trans 
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mitter 28, a receiver 29 and a switch 30 at 
tached to one end of a cord 31, the other 
end of which terminates in a plug 3:2, adapt 
ed for connection witli tle jack 23. 

Located in the apparatus box 15 is an in 
diction coii 33, the primary 3-4 of which, 
in series with a transmitter battery 35, is 
riulged across the conductor's 13 and 14. 

The secondary winding 36 of the induction 
coil 33 is located in the receiver circuit. 
In order to provide means for sigialing 
from the car to a local battery exchange or 
to a station on a train despatching line, re 
lay 40 is mounted in the apparatus luox 15. 
The winding of relay 40 is in series with a 
battery 41 and the conductors 12 and 13, 
the circuit being normally open at the 
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switches 26. In multiple with the winding 
of relay 40 is the battery circuit 42, 43 of 
an interrupter 44, having a ringing circuit 
45, 46 terminating in normally open contacts 

5 47, 48 of the relay 40. This interrupter 
being of well known construction, is a de 
vice for producing, from a direct current 
source, currents for operating the usual tele 
phone line signals. 

10 Located in the receptacle 16, are iacks 55 
and 56, the former being adapted for mak 
ing connections to common battery lines and 
the latter for making connections to local 
battery lines or lines over which direct cur 

15 rent is used for signaling. The conductors 
17 and 18, and 19 and 20, having bridged 
thereacross a protector 57, the middle point 
of which is grounded to the truck frame of 
the car, terminate in the jacks 55 and 56 re 

20 spectively. Bridged across conductors 19 
and 20 and in series with a condenser 58, 
of small capacity, is a switch 59 which is 
normally closed when the receptacle 16 is 
closed, and open when said receptacle is 

25 open. The switch 59, which may be of any 
suitable construction, is so mounted in the 
receptacle 16 that when a door 60 thereof 
(see Fig. 5) is closed, said switch is closed, 
and open when said door is open. The door 

30 60 of the receptacle 16 is only opened when 
connection is to be made to an outside line 
and remains open during the time such con 
nection is established. The condenser 58 of 
the exchange equipment in each car nor 

35 mally completes the talking circuit therein. 
When, however, connection is established 
between the exchange equipments of two 
similarly equipped cars, the condensers 58 
are bridged across the line and prevent the 

40 said line from being short circuited. These 
condensers being of small capacity do not 
interfere with the transmission between sta 
tions. --- 

In order that the car may be signaled 
45 from an outside line when connection there 

with has been established, there is mounted 
in the car a ringer 65, which is in series 
with a condenser 66 and is normally bridged 
across the conductor's 17 and 18 and across 

50 the conductors 19 and 20. In order that 
connection may be established between two 
cars similarly equipped with telephone sys 
tems, there is mounted in each end of the car 
(or at any other suitable place) a jack 67 

55 which is bridged across the conductors 19 
and 20. 
To enable connection to be established be 

tween two cars similarly equipped, eaclh cair 
is provided with a cord 75 having attached 

60 thereto, at each end, a plug 76 adapted for 
insertion into the jacks 67 in the ends of the 
cars. Furthermore, to enable connection to 
be established between the car equipped 
with a telephone system embodying this in 

65 vention and a line upon which there is used 

direct current for signaling, such as a com 
posited telegraph circuit, a train despatch 
ing line or some similar line, each car is 
provided with a line pole and cord 85 hav 
ing one end terminating in hooks or other 79 
suitable devices for connecting with the line 
wires, and the other end in a plug for in 
sertion in the jack 56, shown diagrammati 
cally by dotted lines in Fig. 1. In order 
to prevent the signaling currents over the 75 
line to which the telephone system of the 
car is connected from interfering with the 
proper working of the telephone system, a 
condenser 73 is included in series with the 
conductor 20. 80 
When connection is to be established be 

tween the car and a telephone exchapge, the 
car will be located near a jack in which 
terminates a pair of line wires from the 
exchange, and there will be located at the 8 
jack a cord having a plug attached to each 
end thereof, so that it is un ?eçessary to 
equip the car with a cord for this purpose. 
Connection to a common battery exchange 
is established by connecting a plug and cord 90 
to the jack 55, and to a local battery ex 
change through the jack 56. The jacks 55 
and 56 are of different characters so as to 
receive only a plug of particular construc 
tion and, to enable the proper connection to 95 
be established readily, all plugs associated 
with a jack from common battery exchanges 
will be of a construction suitable to enter 
the jacks 55, while those associated with a 
jack from local battery exchanges will be 
of a construction suitable to enter the 
jacks 56. 
The signaling from station to station in 

the same car or from a station in one car. 
to a station in another car is accomplished 
by means of a buzzer circuit or circuits 
which may be of any well known construc 
tion. 
With the circuit as shown in Fig. 2 and 

assuming that communication is desired 
from station A to station B in the same car, 
the plugs 32 having been inserted into the 
jacks 25 and station B having been signaled 
from station A over the buzzer circuit, 
switches 30 of the hand sets 27 are closed, 
placing the transmitters 28 across the conduc-. 
tors 1... and 14 and the receivers across the 
conductors 11 and 14. Talking into the 
transmitter of station A wili set up a cur 
rent in a circuit which may be traced as 
follows: From one side of battery. 35, 
through conductor 78, induction coil pri 
mary 34, conductor 14, transmitter 28 of sta 
tion A, conductor 13, to other side of bat 
tery 35. Current in this circuit will induce 
a current in a circuit including the receiver 
of station B, which may be traced as foi 
lows: From induction coil secondary 36, 
through conductor 70, normally closed con 
tact 71 of relay 40, conductor 19, normally 130 
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e?osæd switch 59, condienser 58, conductor 20, 
normally closed econtact 72 of relay 40, con 
denser 73, conductors 4 and 11, receiver 29 
of station B, conductors 14 and 79, and hack 
to induction coil secondary 36, 

? 5 

Suppose now that railway cars similarly 
equipped with telephone' systems are adja 
cent in the sane train, tid that it is de 
sired to be able to communicate from a sta 
tion in one to a station in another, the plugs 
76 of the cord 5 are inserted in the jacks 
(57 in the adjacent ends of the two cars, 
thereby establishing connection between the 
two telephons systeins. The number of con 
ductors terminating in the jacks and the 
numbe? i? ithe cords may be increased to ac 
commodate the buzzer circuit conductors re 
quired for signaling purposes. The talking 
circuit established by the insertion of the 
plugs 76 into the jacks 67 of two similarly 
equipped cars and by the closing of switches 
26 at stations in different cars is represented 
in Fig. 3, - 
Considering iss' the station in one car as 

station A and the one in the other car as sta 
tion B, speaking into the transmitter of sta 
tion A will cause current flow in a circuit 
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which may be traced as follows: From bat 
tery 35, through conductor 78, induction coil 
primary 34, conductor 14, transnitter 28 of 
stations, conductor 13 to the other side of 
battery 35. Current flowing in this circuit 
will induce a current in the induction coil 
secondary 36 and through a circuit which 
may be iraced as follows: Frona induction 
coii seconiary 36, through conductor 0 at 
station A; equductor S0 induction coil sec 
ondary 36, conduciga's 79 and 14, receiver 29, 
conductor it and condenser 18 at station B.; 
conductor Si; condenser, 3, conductorii, 
receiver 29, conductors 14 and 9 and back to 
induction coil secondary at station A. The 
condensers 58 bridged across thétine at eich 
station are of sich ?? 88t? 
have a negligible effect upon the transmis 
SG · .. 

Asstirring that a car equipped with a tele phone system embodying this invention is 
tenorarily stationed at a point where line . 
conductors fron a common battery telephone 
systen terminate in a suitable plug and cord, 
it: that it is desired to establish coinection 
between the car and the telephonie (likhange, 
the door 6Ö of the receptacle 15 is then 
opened, thereby opening the switch 59 
and removing the condenser bridge from 
cross conductors 19 and 28, The plug of 

the cord is now inserted into jack 55, estab 
lishing a talking circuit such as is repre: 
sented in Fig. 4. If it is desired to signal the exchange represented as 90 in Fig. 4 
from station B, the switch. 30 of the hsind set 2 is operated, thereby closing the bat 
tery circuit and actuating the usual ex 
change signal. If it is desired to signal a 

; other side of battery 4.1. 
the winding of relay 40 causes the energiza 

station in the car from the exchange, the 
masuk generator currènt is sent over the line 
wires operating the ringers 65 in the car. 
With the usual operator's telephone set 
bridged across the line conductors at the ex 
change, the operation of the talking circuit 
show ni in Fig. 4 will be èvident. 
Should contection be desired between the 

car and a line over which direct current is used for signaling pirposes, the connecting 
devices of the pole and cord 85 are caused to 
engage the wires of said line, the door 60 of 
the receptacle 16 is opened and the plug as 
sociated with the said pole and cord 85 is in 
seried into the jack 56. Should the connec 
tion be established with a local battery ex 
change, the operations would be similar, 
using the cord associated with the jack in 
which terminate the line wires from the 
local battery exchange instead of the plug 
and cord 85. In fact, it may be that in some 
cases the line over which direct current is 
used for signaling may terminate in a plug 
similar to that associated with a local bat. 
tery exchange. The signaling from the local 
battery exchange or fron a station on the 
line over which direct current is used for 
signaling to the car is accomplished in the 
same mianner as from the common battery 
exchange hereimbefore described. In sig 
maling from the car to a local battery ex 
charige or to a station on the line over 
which direct current is used signaling, 
the same operations are necesš?ry. In sig 
nailing from the station A in the car to a 
line connected with the car through the 
jack 56. the switch 26 (see Fig. 2) is op 
erated, thereby closing a circuit which may 
be traced as follows: From one side of bat 
tery 4i, through conductor 13, switch 26 at 
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station B. conductor 12 to a point 82 there 
in where it divides, one part going through 
the winding of relay 40 and the other 
through the battery circuit 43, 42 of the in 
terrupter 44, meeting at a point 83 in a con 
diactor 84, conductor 84 and back to the 

Current through 
tion of said relay, which thereupon attracts 
its armatures, closing the normally open con 
tacts 47 and 48. Current is flowing at the 
sa tre tiae in the bittery circuit 43, 42 of the 
interripter 4 and causes an alternating cur 
rent to flow from the interrupter through 
conductor 45, contact 47, conductor 20, one 
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20 
line wire to the signal at the station being 
signaled, the signal at said station, other line 
wire, conductor 19, contact 48, conductor 46 
and back to the interrupter 44. The talking 'ciruit established by the insertion of a plug into the jack 56 may be represented in Fig. 
3, the switch 59 at station A being open and 
considering that one conductor of the con 
necting cord is connected at a point 87 and 
the other at a point 86, thereby substitut 
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ing the connected line for station B. The 
operation of such a circuit is considered so 
Yell known as to require no explanation. 
Winst clain is: 
i. in a telephone system for trains, an 

exchange equipment carried by each car 
adapted for both interconnection and con 
nection to outside lines, means normally in 
circuit with said equipment for changing cir 
cuit conditions when interconnection is estab 
lished, outside telephone lines of different 
characters, means for connecting said ex 
change equipment and any of said outside 
lines, and means operated in establishing 
connection between said equipment and any 
of said outside lines for conditioning the 
talking circuit therebetween for operation. 

2. In a telephone system for trains, an 
exchange equipment carried by each car 
adapted for both interconnection and con 
nection to outside lines, means normally in 
circuit with said equipment for preventing 
the short circuiting of the line when inter 
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connection is established, and means oper 
&ted in establishing connection between said 
equipment and an Outside ?ine for discon 
necting said short circuiting preventative 
e3S, 
3. In a telephone system for trains, an 

exchange equipment carried by each car 
adapted for both interconnection and con 
nection to outside lines, a condenser nor 
maily in circuit, with said equipment, which, 
when interconnection is established, prevents 
the short circuiting of the line, and a switch 
Bormally in circuit with said equipment, 
which, duáng the establishing of connec 
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tion to an outside line, is operated to re 
move said condenser from the circuit, 

4. In a telephone system for trains, an ex 
change equipment carried by each car adapt 
ed for connection from station to station 
within the same car and for connection be 
tween stations in different cars, and means 
normally in circuit with said equipment to 
complete the talking circuit from station to 
station within the same car, said means upon 
connection being established between sta 
tions in different cars permitting the com 
pletion of the talking circuit therebetween. 

5. In a telephone system for trains, an 
exchange equipment carried by each car 
adapted for connection from station to sta 
tion within the same car, for connection be-, 
tween stations in different cars and for con 
nection to outside lines, means normally in 
circuit with said equipment to complete the 
talking circuit from station to station in 
the same car, means for connecting together 
a plurality of said equipments and for 
changing the relation of said first mentioned 
means to Said equipments, and means op 
erated in establishing connection between 
said equipment in one car and an outside 
line for removing said first mentioned means 
from the circuit. 

In witness whereof, I hereunto subscribe 
my name this 18th day of November, A. D., 
193. 

CLAREN CE, i. How K. 
Witnesses: 

I NANCN E. TUTHILI, 
ALICE HAZLEY. 
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