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To all whom it may concerm:

Be it known that we, WILLIAM W. HOFFP-
MAN and FRANCIS W. POWERS, citizens of the
United States, residing at West Lafayette, in
the county of Tippecanoe and State of Indi-
ana, have invented certain new and useful
Improvements in Railway Signal Systems;

‘and we do hereby declare the following to be

a full, clear, and exact description of the in-
vention, such as will enable others skilled.in

the art to which it appertains to make and use

the same.

Our invention relates to improvements in
railway signal systems; and it has for its ob-
ject certain improvements in the art of sig-
naling to and from moving trains by means of

- electricity,hereinafter described and claimed.
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This object we attain by use of the telegraph

-and telephone in connection with the several

novel teatures combined and constituting our
railway signal System

T'his system consists, first, of a 131"011937 or
line wire continuous a,lonﬂ' the whole route
and supported along the s1de of the track on
depending arms .:ith ustably secured to hori-
zontal brackets, which latter are saupported
icient height
to be out of the way of the trolley should it
leave the wire; second, of a trolley attached
to one side of the car, so that it is always in
control of and easily adjusted by a person on
the inside of the car; third, an open electric

circuit for signaling on moving trains by tele-

graph and by telephone, each office along the
line being supplied with battery or other elec-
tromotive force for sending signals.independ-
ent of any other office and each train also
being provided with an office in a car supplied
with telegraph and telephoneinstrumentsand

with electromotive force of its own for sig-

naling.

This system also consists of certain novel
features and detaills of construction and
arrangement of parts hereinafter fully de-
scribed and claimed.

Our invention will be understood by refer-
ence to the accompanying drawings, wherein
the same parts areindicated by the same char-
acters throughout the several views.

Figure 1 is a perspective view of a portion
of a car-track, showing trolley-poles arranged

|

along the side thereof and a wire supported
below the arms on the poles, the poles being
divided into groups and designated by suit-
able characters.
through such a track, showing in end eleva-
tion a car thereon, having a trolley secured
to its side and making contact with the said
wire. Fig. 3isa diagrammatic view showing

the trolley-wire and the arrangement ot in- 60

struments and circuits in the two terminal
stations, an intermediatestation, and an oifice
on a moving car. FKig. 4isa detail view show-
ing a modified method of hanging the trolley-

wire when it is more convenient to place two 65

poles some distance away from the track, one

on each side thereof.

In carrying our invention into practice we
use a line of poles A, set along one side of the

railway -track. HEach pole has a horizontal 7o

bracket a extending toward the track, to
which is attached, so as to be adjustable, a
depending arm b, properly insulated, which
supports the trolley or line wire C. The ob-

ject of the depending arms b is to suspend the 75

trolley-wire so far below the brackets a that

the latter will be above the reach of the trol-

ley, even if it should get off the trolley-wire.
At places where it is not convenlent tohave

poles near the track a pole may be set at a 8o

convenient distance on each side of the track
(see Fig. 4) and a horizontal bar a'suspended
across and above the track, to which the de-
pending arm b is attached, the main objject

being to support the trolley-wire C at a uni- 85

form distance above and to one side of the
track, so that a trolley D, attached to one side
of the car H, as shown in Fig. 2, w*111 travel
smoothly a,lonﬂ* sald wire.

The terminal stations F and G at each end go

of the line havereceiving instruments which
consist of a rheostat 2, a relay 3, sounder 4,
and a small battery 5 to work the sounder.
A switch 1 connects the rheostat 2 with the

end of the main-line wire C. Thecurrentof g5

electricity transmitting a signal from a dis-
tance passes from the lme wire C through the
wire ¢, the switeh 1, the rheostat 2, the relay
3, and the wire k 1o the ground at K. The

object of the rheostat is to regulate the cur- ioo

rent to the proper working of the relay which
connects the sounder to the small battery 5.

Fig. 2 represents a section 55
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The instrument or means for sending a
signal by telegraph consists of a strong bat-
tery or other electromotive force 6, with 1ts
negative pole grounded through the wires Ai°
and %, its positive pole connected with a key

7, which is connected through a sounder 4/ |

to a button 8. Tosend a telewmm the switch
1 1s to be moved from the button 9 to the but-
ton 8,which connectsthe sending instraments

with the main line and disconnects the receiv-

ing instruments. The message 1s then sent
by manipulation of the key 7 in the usual
manner. The switch 1 should normally be
on the button 9, except while sending a mes-
sage, whenii should be moved tothe button 8.

The office is also supplied with a telephone
10, which is connected with the main-line by
the switeh 11. The negative pole of the tele-
phone-battery is ﬂ'lounded through the wires
k', kS and k. A rheostat 2* is placed in the
connection of the telephone with the main
line to balance the resistance with the tele-
oraph and to regulate the current to the tele-
phone. While using the telegraph the tele-
phone must be disconnected, and while using
the telephone the telegraph must be discon-
nected to prevent short-circuiting.

The instruments in the intermediate offices

H are the same as in the terminal stations at

the end of the line and are designated by the
same characters of refevence. The line-wire C
passes through the office H, as shown in Fig.

3. As the current passes through the office

it 1s divided at the point z into two branches,
one of which passes through the switeh 19 and
the relay 3, which operates the sounder 4.

- The other branch passes through the rheostat

40

2, the two branches then uniting at the point
Z' and passing through the switch 14 along
the line. The rheostat is to regulate the cur-

“rent that passes through the relay, as the

50
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greater the resistance 1n the rheostat the
greater will be the current that passes through
the relay. The instruments for sending tele-
grams are the same as in the terminal sta-
tions—the hattery or other electromotive
force 6, with negative pole grounded, and the
positive pole connected through key 7 and
sounder 4’ to the double switch 12. To send
a telegram, the double switch 12 is first moved
onto the two buttons 15 and 16, which are con-
nected with the main line in such a way that
the carrent will go in both directions on the
line without passing through the relay or
rheostat. The message is then sent by ma-
nipulation of the key 7 in the usual manner.
The message may be sent in one direction
only by opening the switch 14 and connect-
ing the switch 12 with one button only. The
telephone 10 in this office has the negative
pole of its battery grounded and the positive
pole connected with the double switeh 13
throngh a rheostat 2*. The button 17 is con-
nected to the line running one way and the
button 18 with the line running the other way
from the office.

1
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switeh 13 with both buttons a signal or mes-
sage can be sent in both directions at the
same time; but if it is desired to send in one
direction only it can be done by opening the
switch 14-and connecting the switeh 13 with
one button only. The rheostat 2° 1s to regu-
late the current to the telephone. Normally
the switeh 13 should be counnected with one
button only, and switeh 12 1n the telegraph
should be left open.

If the line should be broken between two
offices, as at the point zx, a signal could be
sent from those offices in the direction away
from the break without the line béing ground-
ed from the relay; but neither could receive
a telegram. To make it possible to receive
a telegram in such a case, switeh 19 is placed
so as to unite the line-wires before they reach
the relay by moving the switch 19 to the but-
ton 21 and by moving the switeh 20, which 1s
connected with the ground-wire /& to the but-
ton 22. (See station H in Fig. 3.) With this
arrangement of switches the line from either
direction is grounded affer passing through
the relay 3. 1tisnot the design that this con-
nection should constantly be used, but only

in caseof a break in the line that Would other-

wise destroy the circuit for that office.
Each train has an office I, located 1n a car,
supplied with a switeh 1, a rheostat 2, and a
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relay 3, sounder 4, and a battery 5 for receiv-

ing signals by telegraph, and a strong battery
or otherelectromotive force 6, a key 7, and a
sounder 4’ for sending telegraphic signals;
also, a complete telephone 10, with a switch
11 and a rheostat 2%, all being of similar de-
sign and c,onne(,monb Subsmntmlly as those
debeubed for the offices H and terminal sta-
tions, only the connection wich the main-line
wire is by means of the trolley D, attached to
the side of the car, as is shown in Ifig. 2.
The connection with the ground, which
acts as a return-wire in our entire system, 18
effected by counnecting the wire & with the
car-axles 23, which are connected through
the wheels 24 and rails K’ to the ground.
Now with the means of perfect communica-
tion at hand the operator on a swift-moving
train, with its ever changing position, could
not intelligently designate to a distant office
or train just where his train is. To obviate
this difficulty, we divide the route into sec-
tions of one mile each and number each sec-
tion, as “*1,” ¢£2,” ¢¢ 3,7 ““4,” &e., all the way
along the route and place the number of each
section conspicuously on each polein thatsec-
tion, and that greater accuracy may be given
when desired we subdivide each section into
any number of parts and letter each part, as
“A,7 B, G ““D,” placing the lettersalso
upon the poles, as shown in Fig. 1,so0 that the
operator upon the car can atany lee oive by
number the section and by letter what part
of that section his train is in, and thus notify
every train operator on the line of the exact

By connecting the double | location of his train.
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Having thus deserlbed ourinvention, what | tions, a rheostat in each of said intermediate

we claim, and desire to secure by Lptters Pat-
ent of the United States, 1s—

1. In arailway signal svstem the combina-
tion with a main- 11_11@ wire, a car 1n constant
electrical connection with said
wire, and terminal stations%t the end of said

line-wire; of intermediate stations, a rhoestat

10

- connected with said line-wire, subsbanblally-
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in each of said intermediate stations having

both ends of the line-wire connected there-
with, receiving instruments connected in mul-
tiple with the said rheostat, a switch 19 con-
nected with one end of the line-wire and
adapted to connect with either of the wires
from thé receiving instruments, a switch 20
connecting said receiving instruments with
the ground, an electric generator, and send-
ing instruments at the intermediate station,

as deseribed.

2. In arailway signal system, the combina-

tion with a main-line wire, a car in constant
electrical connection with said main-line
wire, and terminal stations at the end of said
line-wire; of intermediate stations, a rheostat
in each of said intermediate stations hav-
ing both ends of the line - wire connected
therewith, receiving instruments connected
in multiple with the said rheostat, a switch 19
connected with one end of the line-wire and
adapted to connect with either of the wires
from the receiving instruments, a switch 20
connecting said receiving instruments with
the ground, an electric generator, a sending-
key 7 connected with said generator, and a
two-pole switch connecting said key with the
main-line wire; substantially as described.
3. Inarailway signal system, the combina-
tion with a main-line wire, poles arranged 1 in

groups designated by numbers, and the poles'

inthe groups designated by letters, said poles
supporting said wire, a car in constant elec-
trical connection with said Wire, and termi-
nal stations at the end of said wire; of inter-
mediate stations, a rheostat in E‘éLGh of said
intermediate stations having both ends of the
line-wire connected therewith, receiving in-
struments connected in multiple with the said
rheostat, a switch 19 connected with one end
of the line-wire and adapted to connect with
either of the wires from the receiving instru-
ments, a switeh 20 connecting said recelving
mbtruments with the ground, an electric gen-
erator and sending instruments at the inter-
mediate station,connected with said line- wu'e,
substantially as described. '

4. In a railway signal system, the combina-
tion with a main-line wire, a ¢ar 1n constant
electrical connection with said main-line wire,
a rheostat and receiving instruments in said
car connected with the ground, a battery and
sending instruments in said car also connect-
ed with the ground, and a switeh adapted to
counect either the rheostat and receiving in-
struments for the battery and sending instru-
ments, with theline-wire; of termin al stations

main - line

A,
R

stations having both ends of the line-wire
connected theremtb receiving instruments
connected in n ulbiple with the said rheostaft,
a switch 19 connected with one end of the
line-wire and adapted to connect with either
of the wires from the receiving instruments,
a switch 20 connecting said receiving instru-
ments with the ground, an electric generator,
and sending instraments at the intermediate

station, connected with said line-wire, sub-

stantially as described.

5. Ina railway signal system, the combina-
tion with a main-line wire, a car in constant
electrical connection with said main-line
wire, a rheostat and receiving instruments in
said car connected with the ground, a bat-

tery and sending instruments in said car also .
connected with the ground, and a switch

adapted to connect either the rheostat and
receiving instruments or the battery and
sending instruments, with the line-wire; of
terminal stations at the end of said line-
wire, intermediate stations, arheostatin each
of said intermediate stations having both ends
of the line-wire connected therewith, receiv-
ing instraments connected in multiple with
the said rheostat, a switech 19 connected with
one end of the line-wire and adapted to con-

' nect with eitber of the wires from the receliv-

ing instruments, a switch 20 connecting saild
receiving instruments with the ground, an
electric generator, a sending-key 7 connected
with said generator, and a two-pole switeh
connecting said key with the main-line wire;
substantially as described. |

6. In a railway signal system, the combina-
tion with a main-line wire, poles arranged in
ogroups designated by numbers, and the poles
in the groups designated by letters, said poles
supporting said wire, a car in constant elec-
trical connection with said wire, &
and telephonie instruments in sald car con-
nected with the ground, a battery and send-
ing instruments in b&ld car also connected
W1th the ground, and a switch adapted to con-
nect elbher the rheosbat and receliving instru-
ments or the battery and sending instru-
ments, with the line-wire; of terminal sta-
tions at the end of said wire; intermediate
stations, a rheostat in each of said interme-
diate stations having both ends of the line-
wire connected thereW1th telephonic instru-
ments connected in multlple with the said
rheostat, a switeh 19 connected with one end
of the line-wire and adapted to connect with
either of the wires from the receiving instru-
ments, & switech 20 connecting said recelving
instrnments with the ground, an electric gen-
erator and sending instruments at the in-
termediate station, connected with said line-
wire, substantially as desecribed.

7. In arailway signal system, the combina-
tion with a main-line wire, supports for said
wire, depending arms connecting said wire
to said supports, a car in constant electrical

at the end of said line- ere, 1ntermed1ate sta- | connection with said main-line wire, terminal
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stations at the end of said line-wire, inter- | tric generator, and sending instruments at

-mediate stations, a rheostat in each of said | the intermediate station, connected with said
intermediate stations having both ends of the | line-wire, substantially as described.
line-wire connected therewith, receiving in- In testimony whereof we affix our signa-

5 struments connected in multiple with the | tures in presence of two witnesses.
sald rheostat, a switeh 19 connected with one WILLTAM W. HOFFMAN.
end of the line-wire and adapted to connect | FRANCIS W. POWERS.
with either of the wires from the receiving Witnesses:
istruments, a switch 20 connecting said re- - HERMAN ROTH,
1c celving instruments with the ground, an elec- | JOHN W. MCBEE.
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