 (No Model.
o Hodel) E. T. GILLILAND.
ELEUTRIU TRAIN SIGNALING

No. 318,102, e Pa,tented Ma,y 19, 1885.
i — v, R —)

all

— ‘Q

{77

lz’ff/ i

= =

UL

~
Oy
N
N
\ =~ 3 \
| | [b: -' . .t_:.
= Cdess RE 4 =
=17 e TS . T
| ‘ BRrXWe : .
i ;“%fa’i..} ©F
W%tnedse S . | | o | I'n,fuenzfv?*:

- _EZT’O: 7. G‘t—ZZblanCZ
MM , v TS Aetor ney,

N. PETERS, Photo-Lithographer, Washington, D. C.




U STATES

PATENT OFFICE

' EZRA T. GILLILAND,

OF BOSTON, MASSACHUSETTS.

'ELECTRIC TRAIN-SIGNALING.

SPECIFIC

Application filed February 24, 1885.

CATION jorming part of Letters Patent No 318 102 dated May 19, 1885

(No model.)

To all whom it may concermn:

Be 1t known that I, EzZzrA T. GILLILAND,
residing at Boston, in the county of Sutfollc
and State of Massachusetts, have invented

5 certain Improvements in Automatic Electric
- Train-Signaling, of which the following is a
specification.

My present; invention isan improved system
of electric signaling, and relates specially to

‘10 that class of signals in which the operation of

the indicating-instrument is effectuated only

when all of a number of circuit-controllers co-

operate simultaneously to that end.

| The object of my invention 1s to furnish at
15 a definite point an indication having a prede-

termined meaning by means of a SIgncﬂmw |

instrument located at that point, and by means
of the combined operation of mechanisms of
like character to one another located at any
20 number of other points, so that the condition
~of such other points with-respect to their fune-
tion and their readiness to perform that funec-
tion may be made known, and the action of
the signal-receiving point predlcated there-
25 upon.

The prineipal application of my invention
which I at present contemplate is to the va-
rious cars and the locomotive of a railroad,
and specially of such railroads as the elevated

30 roads in use in the ecity of New York, where
the official in charge of the two approximat-
ing ends of adJOmmg cars has charge of gates
controlling access to the platforms of the cars,

- the said gates of the two cars being opened by

35 the action of a lever actuated by the at{end-.
ant when the train stops at a station to receive
and discharge passengers, and closed by the
reverse action of the said lever when the pas-
sengers are disposed of. So far as I am aware,

40 in the actual operation of such roads, each
attendant, as he closes the two gates of his cars,
gives a pull to the signal-bell rope leading to

- a mechanical alarm placed in the engine-cab,
and thus successive strokes of the bell are

45 given in the hearing of the engine-man, and
only after the requ1S1te number of strokes hsve
~been delivered, indicating that the gates at
every platform are closed, is the engine-man
authorized to start the'eﬁgine;. It follows that;

5o he must count the signals, which implies a

‘said circuit may be either normally open ornozr-

‘both sides of the train suecesswely and must

‘T may provide mechanism whereby the start-.

| fixed attention on his part, and, moreover, a

possibility of two signals coming in at once,

“whereby a delay is or may be caused.  To

prevent the occurrence of any such contin-
gency, I have devised the invention which 1
am about to describe. I place an electricsig-
naling - instrument of any desired character
(either audible or visual, for example,) in the
cab of a locomotive, and arrange a voltaic
battery or some equivalent source of electric
energy in circuit therewith. I further extend
wires constituting the said circuit or an ex-
tension thereof along each side of the train of
cars, and provide circuit-controllers, one at -
each gate, whereby the position of the gates 65.
determines the condition of the c¢ircuit, and
as a consequence the condition of the signal-
ing-instrument placed in the engine-cab.  'The

55

60

mally elosed; hut the arrangement of the wires 7o
and circuit-controllers 1s not entirely alike in
both cases. Ifthe closed circuit is elected, the
said circuit passes through the several ﬂ*abes on
be permanently closed at therear. Whenthe 75

several gates on either side are open for the

ingress and egress of passengers, the circuit-

controller at each of the open gates 1s also

open, and the instrument in the cab is there-
fore qulesceut

‘Moreover, if any number of 8o

the cir cult 18 stlll open ¢ ’ind no signal can be

given; but when all the gates are closed all of

the cucmt controllers ale, as a result, made
0pe1at1ve, the signal is instantly given, and 83
the train is put in motion. I may also allow

the signal to be contmuously glven durmg the

peuod of time while the train is moving; or

ing of the train automatically stops the signal. go
Should the open-circuit system be adopted
the connections between the cars are necessa-
rily reversed. Instead of leading the wires
of the circuitb successively through the various
circuit-changers, 1 lead them, as before, from
one end of the tram to the other but leave
them open or disconnected from one another

95

‘at the rear, and I extend branches inward at

each gate on both 51des, arranging the circuit-
controllers so that the circuitis closed and the 100




2 | 318,102

ot relerred to. - It may be applied with equal fa- | in Letters Patent issued to me Oectober 31, 75 |
... cility to anyarrangement where the operation | 1882, No. 266,806, wherein the eireuit-wires = SRR
... ... 1o abacentral point depends upon the condition | W are supported by the air-brake pipe, and

. thecars are run in trains, or where driving | and placed in the engine-cab are a voltaic
... I5.engines or cables are employed as motive | battery or equivalent constant source of elee-

systems.

- Figs. 3 and 3" show in section one form,
which may readily be adapted to this purpose.
Hach circuit-controller consists of a socket, £,
having externally an abutment, 2, against
which the edge of the gate G, when closed,

In the drawings, A is the cab of a locomo-
tive-engine drawing a train of cars, C, con-
nected with one another in the usual way.

- The platforms of these cars are inclosed at the
45 sldes by gates G, which are uniformly closed

I1IO

while the train is running, and which are of
course opened by a brakeman or other attend-
ant standing upon the platform upon the ar-
rival of the train at a station.
tendant, by means of a lever and a system of
connecting-rods, (forming no part of my in-
vention, and consequently being merely indi-
cated here,) throws the gates of the two ad-
joining cars open. |

The letter L indicates the lever, which, by
means of the rod b, pulls the gate G inwardly,
S0 that while, when the train is running, the
gate G stands across the platform and at right
angles to the standard N, on which it is hung,
as shown in Fig. 3, when the train is stopping
~ atastation, the gate being open is swung back

on its hinges, and stands parallel to the said
standard N. The gates are of course placed

on both sides of the train, so as to afford facili-
ties for running in either direction. An elec-
tric-circuit runs from the engine to the rear
end of the train. One of the wires of the said

The said at-

point.

abuts. Within thissocketis a longitudinally-
sliding rod, y, which, when uncontrolled, is
pressed outwardly by a spiral spring, f, but
which is prevented from moving too far in its
outward direction by the collar ¢, which sur-
rounds 1t. A nipple, z, constitutes the end of
this rod, and projects normally beyond the
surface of the socket {. One of the circuit-

- wires, 2, is -connected with the sliding rod

through the metal frame of the socket, or oth-

erwise, and the other wire, 1, is united to a
metal contact-pin, », which projects through

an insulating-pluag, ¢, into the bottom of the
socket to meet the movable end of the rod .
It will be readily observed that when the gate
(x is closed its edge presses the end z of the
rod y against the force of the spring 7, and the
rod being thus pushed in makes contact, as
shown in Fig. 3, completing the circuit at that
On the contrary, when the gate is

opened the rod springs outward, opening the
| circuit, as shown in Fig. 3". The entire cir-

1:1:5'
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cuit, as indicated by the diagrams, Fig. 5, | fine myself exclusively to the use of an electric

leaving one pole of the electrical source S,
1S through the wire ¢ to the ecircuit-control-
ling springs at the first car-junction, 16 and
15, then by wire W and the successive cir-
cuit-springs 14 and 13, 12 and 11, wire W',
springs 10 and 9 to the rear end of the train,
where it is formed in a snap-coupling, 7, which
may, as desired, form a connection with the
wires of another car, or which may act as a
terminal. Returning from the couplings 7, it
passes the several springs, 8 and 9, 6 and 5, 4
and 3, 2 and 1, and the wires W* W3, and b to
the signal-instrument B, thence by wire ¢ to
a contact-spring, d, placed on a non-conduct-
ing block, %, so that the throttle-lever T may
come 11 contact therewith when the throttle

1s closed, but is severed therefrom when the
The throttle-handle itself

throttle is open.
by wire n connects with the other pole of the
original source of electricity, so that when the
throttle-lever is pushed forward and the gates
are all closed the circuit is also closed, and
the signal consequently in operation; but when
the circuit is open at but one of these points—
that is to say, when any of the platform-gates
are open or when the throttle is open—the sig-
nal-instrument is inert. In the diagram it is
assumed that the throttle and all of the gates
except those controlling the springs 5 and 6
and 12 and 13 are closed. These gates being
open, the signal cannot be given.
course understood that although the diagram
implies that the wires run both sides of the
train, such would rarely be the case in actual
practice. The preferable plan would be to use
a cable 1n which both wires, insulated from

one another and from external objects, are

comprised.
In the operation of this invention let it be

supposed that a train is standing at a station,
all of the platform-gates being open to admit
and discharge passengers.. The locomotive-
throttle is of course closed since the engine is
at rest; hence the circuit is -closed at that
point, though open atseveral others. Wemay

further assume the gates being successively

closed between cars 1 and 2, 2 and 3, and 3
and 4, each gate operating a single circuit-con-
trolling spring. When, now, the last gate is
closed, the circuit is also closed, the signal is
given, and the train starts. The engine-man,
however, 1s compelled to pull the throttle be-
fore he can move the train, and thus the cir-
cuit 1s once more opened and the signal ceases
to operate as soon as the train starts. It is
not, however, essential that the circuit shall
be so controlled by a throttle attachment or by
any automatic or manual attachment, as cir-
cumstances may arise in whieh it becomes de-
sirable to allow the signal to remain operative
during the entire period during which the train
1s in motion. In such a case the engine-cir-
cuit changer may be dispensed with, and the
circuit will be continuous, so far as that part
of it contained on the engine is concerned, as

gine-man by
It 18 of | right.

bell as an indicating or signaling instrument,
as in actual practice what is known technically
as a ‘“‘buzzer’” would usually be preferred; but

70

I have shown a bell simply as a type of any

preferred. instrument. Itis perfectly evident
that an open - circuit system may be adapted
to my invention with equal facility, and I have
in Fig. 6 shown such an arrangement. It will

75

be observed that the only change made neces-

sary by this modification is that the main-eir-
cuit wires, instead of passing through the cir-
cult-controlling springs, pass direct to the rear
of the train. Branch wires ¢ are at each gate

80

extended inward, and a bridge, ¢, of conduct- -

ing waterial extends across from the other
main-circuit wire, and terminates in a spring,

s, Which is actuated by the gate (&, and which,

when the gate is closed, is kept away from
the stud at the end of the branch # at all
points, so that while the gates are closed the
circuit 1s open and the signal I is inoperative.
Should any of the gates G be opened, as
shown, in the front of the rear car, the circuit
18 at once closed at one point, between s and
7, and this of course operates the signal quite
as well as if all of the said gates were open.

| Thus the signal must necessarily be in opera-

tion as long as the train is stopped at any
station, and conveys the indication to the en-
ceasing to operate when all is

known forms in which the splashing of fluid

| is prevented by packing with sand or saw-

dust may be employed; or I may use an her-
metically-sealed battery.

In Fig. 6 1 show a dial-indicator instead of
an audible signal, as in some instances such

‘an Instrument would be preferable.

Where I have in this specification used the
term ‘‘locomotive,’’ it must be understood that
a steam-locomotive is not necessarily implied,
as my lnvention may be applied with equal
propriety to an engine impelled by any other
force. |

I claim— |

1. The combination, with a locomotive and
a train of cars, of a series of platform-gates for
the said cars, an electric cirecuit, a series of
circuit - controllers included in the said cir-
cuit, and independent of but mechanically
actuated by the said gates, and a signaling-

Instrument placed on the locomotive and

adapted to give a signal in response to the
united action of all of the cireuit-controllers,
substantially as and for the purpose specified.

If a battery is used, any of the well-

0o
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2. The combination, with a locomotiveand.

a train of cars attached thereto, and provided,
as shown and described, with platform-gates,
of an electric circuit extending from the en-
gine to the several cars, an alarm-instrument
included in the said eircuit and placed on the
engine, a series of eircuit-changers in the said
circuif, one for each platform-gate, automat-
lcally actuated by the opening and closing of

sald gates, and means, substantially as indi-

shown in Fig. 5°. Furthermore, I donot con- | cated, whereby the circuit may be automatic-

125
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allyopened and closed when the en oineis start- | to actuate the said aumhary circuit-closer and 20

ed and stopped, substantially as descrlbed
- 3. The combination, with a locomotive and

" a train of cars provided, as hereinbefore de-
5 scribed, with platform-gates, -of an electric

circuit including asignaling-instrument placed
on the engine, and a bﬂttery or other equivas-

: lent source of electric energy, a series of cir-

IO

N

cuit-changers included in and controlling the
said circu-it, each circuit-changer being adapt-
ed to be automatically operated by the open-
ing and closing of one of the platform-gates,
so that the concurrentaction of all the circuit-
clogers is required to actuate the signaling-in-
strument, and an auxiliary ecircuit-changer
also 1ncluded in the same cireuit but con-

trolled by the throttle-lever of the locomotive |

- 80 that the said lever when moved to start and

stop the engine is enabled at the same time |

518,102

open and close the circuit, substantially in the
manner and for the purposes specified.

4, The combination of an electric circuit, a
circuit closer or changer therefor, and a loco-

motive-engine throttle or regulator- whereby 25

the {311‘(311113 may- be opened by the action of
starting the .engine and closed by the action
of stopping the engine, or-vice versa, as de-
scribed.

In testlmony Whereof ] have Slgned my name
to this specification,in the presence of two sub-
seribing witnesses, this 14th d%y of Februa,ry
1885 o

Wltnesses- |
Gro. WILLIS PIERCD
- THOos. D. LOCKWO0OO0D.

| EZR_A T. GLLLILAND_.'
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