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"UNITED STATES

PateNT OFFICE.

FRANK E.KINSMAN, OF PLAINFIELD, NEW JERSEY.

ELECTRIC CIRCUIT FOR CONTROLLING TRAINS.

SPECIFICATION forming part of Letters Patent No. 504,042, dated August 29, 1893,
Application filed Jannary 11,1892, Serial No. 417,620, (No model.)

To all whom it may concern:

Be it known that I, FRANK E. KINSMAN, a
citizen of the United States, and aresident of
Plainfield, in the county of Union and State
of Néw Jersey, have invented certain new
and useful Electric Cireunits for Controlling
Trains, of which the following is a specifica-
tion. ’

My invention relates, generally speaking, to
apparatus for controlling the movement of
vehicles ranning upon rails which may form
the circuit of the controlling magnet.

My invention is designed, among other
things, as an improvement upon that classof
circunits wherein the rails of a section of track
are employed in conjunction with an electro-
magnet and a battery or other generator of
electricity, and the connection is closed from
one rail to the other by any meaus as, for in-
stance, by the wheels and axles of a vehicle
moving on said line of railsfor the purpose of
changing the power or condition of the elec-
tro-magnet so as to call into operation the
agency or the devices whereby the movement

of the train is controlled as, for instance, a

semaphore or signal, a means for automati-
cally stopping the train as by applying the
brakes or cutting off the steam, or means for
throwing a switch, or other means by which
the movement of the train may be controlled
automatically or otherwise in the manner re-
quired. :
" The invention is applicable especially to
those systems wherein the cireuit of the bat-
tery or other generator of electricity is nor-
mally closed through the rails and the con-
trolling or actuating magnet and the action
of the devices closing the circuit from one
rail to the other isto shunt eurrent from said
magnet, but it is alsoapplicableto those cases
wherein the rail circuit is a normally open
cireuit and the cireuitof the magnetisclosed
through the presence of one or more pairs of
wheels and axles on the rails.

One of the objectsof my invention is topro-
vide means whereby the difficulties at pres-
ent experienced owing to the large resistance

“of the rails may be effectually overcome and

to increase the quantity of current that shall
flow in the coils of the electro magnet.

A further object of my invention is to ob-
tain as far as possible a uniformity of action

in the apparatus for all positions of the cir-
cuit closing axle and wheels upon the section
of track in question.

With the present systems where there is a

considerable resistance in aline of rails either
“owing to the resistance of the rail joints or to

the length of section which it is desired to
employ, it will be found in for instance the
normally closed cireuit system that much less
current will be subtracted by short circuiting
from the magnet, when the wheels and axles
for forming the short eircuiting action or op-
eration are near the end of the section to
which the battery is connected, than when
they are near the end which is connected to
the battery. My invention not only tendsto
obviate this difficulty of want of uniformity
in the operation, but also inereases the length
of section that may be operated by a battery
of the ordinary size. The same want of uni-
formity in action would also exist in the case
of a normally open circuit, that is to say, a
system wherein the presence of a pair of
wheels and axles on the line of railsis re-
quired in order to close the circuit of the bat-
tery or other generator of electricity con-
nected to the said line of rails.

To this end my invention consists in the
combination with the track circuit,;the electro-
magnet andthe battery or other generator ar-
ranged in the ordinary way, of a supplemen-
tal conduetor or conductors connected to the
battery and adapted to form a path for the
~urrent wholly or partially independent of
the rails themselves. -A supplemental con-
ductor may be used for each pole of the gen-
erator, or for each line of rails, and may be
oxtended to a greater or less distance as de-
sired along the line of railsattached directly
to the terminals of the electro-magnet or to
the end of the rail seetion. .

Theadvantagesof my invention arerealized
in part by using but one conductor from one
side of the cireuit, but I prefer to use a con-
duaector for both sides, and I also prefer to con-
nect the said supplemental or auxiliary eon-
ductor to therails at intervals, greater or less
in extentascircumstances may require. The
said supplemental conductors may be con-
nected asoften asonceina thousand feet where
the electric circuit is of considerable resist-
ance. By this means a uniformity of electric
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tained, especially where the said supplemen-
tal conductors are made of small resistance.
In the case of a closed circuit system, I may,
therefore, by this means, approach the ideal
condition of no resistance in the track con-
nection between the generator and the elec-
tro-magnet so that the latter will be operated
or affected to practically the same extent for
all positions of the controlling axleand wheels,

I have herein shown my invention as car-
ried out in connection with an organization
of apparatus designed to operate both the
throttle valve or other motive power control-
ling device and the air brake cock or other
brake controlling device at oraboutthesame
time by the operation of an electro-magnet or
magnets which are included in a cireuit on
the car or locomotive and are connected with
devices by which they may be put in elec-
trical connection with devices on the road-
bed so as to be energized at the proper time
or by devices by which they may be ener-
gized in any other desired manner at the
proper time as the car or locomotive passes a
certain spot.

In carrying out my invention the electro-
magnet which is connected to a section of
track may be used in any desired manner to
control the movement of a train or locomo-
tive, as now well understood in theart, either
by a semaphore directly or by relaying a
semaphore circuit. Saidelectro-magnet might
operate through any other apparatus suit-
able forcontrolling the movement of the train
as, for instance, upon a circuit which may be
used for operating the brake or the throttle-
valve, or for throwing the switch to throw
the train onto a siding, or for giving an audi-
ble signal to the engineer, or for bringing
into operation any other device which shall
be effective in bringing the train to rest on
the occurrence of the danger condition or
switching it from danger.

My invention consists further in the special
combinations of ecircuits hereinafter more par-
ticularly deseribed and claimed.

In the accompanying drawings, Figurel, I
have shown my invention diagrammatically,
the devices on the locomotive being shown in
outline in side elevation. Fig. 2, illustrates
a modification in the eircuits. Figs. 3 and 4,
illustrate other modifications.

In TFig. 1, a, o, indicate the two opposite
rails of a section of track whichare connected
with the coils of an electro-magnet B, in the
ordinary and well known manner, while the
rails are connected to the generator of elec-
tricity C, such as a galvanic battery the cir-
cuit of which is normally completed over the
rails and through the electro-magnet so that
the same will be energized when no vehicle
is upon the said section of track. ‘When,
however, the rails are bridged by an axleand
wheels then the current of the battery is short
circuited and the.electro-magnet loses its
power so that its armature will be caused to

501012

move by the influence of a retractor and
bring into operation the desired safety devices
or circuits. In connection with said battery
I employ the supplemental conductors d, d, as
indicated, which are preferably of very low
resistance, and which lead from said battery
along the said section of track. They are
preferably connected as shown at intervals to
the said section, though it would be possible
toomitthe intermediate connections and even
to attach the ends directly to the wires which
connect the magnet with the rails. It would
also be possible to omit one of the said sup-
plemental conductors. By means of these
conductors the current of the battery may
flow without encountering the rail resistance
to the electro-magnet and charge the same to
full power, but as will be obvious the pres-
ence of any train or pair of wheels and axles
on the said section of track will effectually
short circuit the current from the electro-mag-
net B. _

Fig. 4, illustrates the application of the in-
vention to the case of a normally open rail
circuit of the character well understood in
the art of railway signaling. In thiscasethe
presence of a pair of wheels and axlesor other
means for closing the circuit from one rail to
the other is required in order that the magnet
may be energized.

I have shown in the diagram Fig. 2, a modi-
fication of the invention in which the battery
is connected by a supplemental conductor di-
rectly to one pole of the electro-magnet and
the connection of the electro-magnet or of
said conductor to the section of track at the
end opposite the battery is omitted.

By the use of my invention it will be ob-
vious that longer sections of track ean be ef-
ficiently operated and with a uniformity of
result in the action of the magnet during the
movement of the train or vehicle over the
whole section. In other words there will be
practically the same margin of power or ratio
of charge in the power of the magnet for all
positions of the short circuiting wheels and
axles.

The electro-magnet B, may be employed for
any of the purposes usual for controlling the
movement of trains and in any other desired
way for controlling such movement, as by
throwing a switeh, setting a signal, &e. It
may be employed in connection with other
devices and circuits as shown in the diagram,
Fig.1. Inthiscasethearmature of theelectro-
magnet is normally held against a back stop
through which a circunit indicated by the nu-
meral 25, is completed. Thiscircuit I terma
detector circuit as it is completed through the
rails of one side of a section of track which
may be either the same section as that to
which the electro-magnet B, is econnected, or
any other section. By thisarrangement it is
obvious that the said circuit 25, will be in-
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B, loses its power, but in case there should be
any interruption of the continuity of therails
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‘themselves through or over which the cireuit

25 is completed. Included in said cireuit is
a second electro-magnet E, which electro-mag-
net is normally excited by means of a battery
orother generator of electricity in the detector
circuit and normally holds up its armature
lever so that the eircuit 26, connected to the
armature lever and back contact stop will be
normally interrupted. It will, therefore, be
obvious, that by this arrangement the circuit
26, will be closed when the electro-magnet B,
is short cirenited, because in this case the ar-
mature lever of B, will drop back and open
the cireuit 25, and allow the armature of elec-
tro-magnet E, to drop back and close circuit
26. 'The said circuit 26, will be similarly
closed in case there should be an interrup-
tion of the line of rails through which the de-
tector circuit 25, is connected because, al:
though said circuit should be kept intact at
the contacts of relay B, the electro-magnet E,
would nevertheless lose its power and thear-
mature thereof would drop back and close

~ cireuit 26.
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Circuit 26, may be used for controlling the
movement of the train on an adjoining orany
other section of track, as, for instance, on sec-
tions a? a* by any desired means, but prefer-
ably, by simultaneously applying the brakes
and shutting off "the steam or other driving
power. For this purpose the circuit 26, is car-
ried on to the locomotive when it comesonto
section a?, by means of the contact rails o, ¢,
placed on the road bed as deseribed in my
prior patent No. 405,964,

Pairs of rails a, may be placed at any de-
sired intervals and arranged to be engaged
by arms or brushes F, which are carried by
the locomotive and are insulated from one an-
other and connected to the terminals of a cir-
cuit thereon which circuit includes an elec-
tro-magnet or magnets G. The said magnet
or magnets G, control the operation of the
throttle valve or other controlling device for
shutting off the motive power aud alsoan air
brake or other arm orleveror other device or
mechanism whereby the brakes may be con-
veniently applied.

T'wo magnets G, might be used each of which
would have its armature lever arranged to
operate as a trigger or detent to release a le-
ver or arm of the controlling mechanism.
This mechanism might be constructed as fol-
lows:—5, is any sultable throttle valve in the
dome of ’the boiler, which valve is connected
by a link 6, with a bell-crank lever 7, that in
turn connects with a piston rod 8, the piston
9, of which works in a cylinder 10. The cyl-
inder 10, has a port near its rear end to which
is connected a pipe 11, leading to some part
of the air brake equipment wherein a relief
or other change of the air pressure will ecanse
the brakes to be set in obvious manner. At
another point in the eylinder 10, is a port
which connects with an exhaust pipe12. The

latter port is in such position as to be un-
covered by the piston 9, when the latter

is moved through the pressure of air al-
lowed to pass into the eylinder 10, through
pipe 11. The piston 9, may be also con-
nected with an ordinary hand lever 14, which
will be used to shut off the steam and si-
multaneously apply the brakes in the usual
manuner and which said lever works in. con-
nection with a quadrant 15, and automatic
cateh, in the ordinary and well known way.
In the pipe 11, is a cock 16, fo which is at-
tached an arm 17. Applied to the arm is a
spring 18, or other actuating power which is
normally 1esbra1ned by adetent earried by the
armature lever of the electro-magnet T, This
detent may be the end of the armature lever
which normally is in position to be engaged by
the end of the arm 17. When the magnet is
excited the arm is released and the cock 16,
turning, opens communication from the pipe
11, so that the air may pass through said pipe
and acting on piston 9, may move the same
in a direction to cut.off the steam. Immedi-
ately after the cutting off of the steam or si-
mnultaneously therewith, the port connecting
with the exhaust 12, is opened so that the air
may be allowed to escape freely from pipe 11,
and thereby cause the relief or other change
of pressure which will apply the brakes. I
contemplate also taking off steam from the
boiler or other source for the purpose of op-
erating the piston of eylinder 10. I do not
claim such modification specifically in this
application as the same will be made the sub-
ject of another application for patent.
mechanism for simultaneously applying the
brakes and cuttingoff the steam is construct-
ed in the manner shown and claimed in an-
other prior application for patent filed by me
andisthereforenothereinspecificallyclaimed.

Any other arrangement of apparatus con-
trolled by the electro- magnet or magnets
might be employed for producing the same
effect of cutting off the steam or other driv-
ing power and at the same time applying the
brakes. On the closure of the ecircuit 26,
which is charged by a battery or other gen-
erator of electricity, indicated at M, through
theinterruption of the circuit thereof through

-the coils B, any train coming upon section a?
would have its driving power cut off and its

brakes simultaneously applied in obvious
manner, thus insuring the stoppage of the
train. With the arrangement of circuits here-
in shown it is obvious that this stoppage of
the train would be effected whenever the sec-
tion a, of the track is occupied at any point
by a vehicle. In the same manner the train
would be stopped in case-the detector circuit
25, should be interrupted by the breakage of
a rail in the section @, or in the particular
section through the rails of which the circuit
25, is completed

Idonot limit myself to any paltlcula.r form
or construction of electro-magnet or of the
intermediate mechanism Whereby the brakes
may be applied and the steam cut off, nor
do I limit myself to any particular way of
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causing current to flow on the locomotive, as
any suitable means may be employed whereby
the current flowing on the circuit 26, may
cause the electro-magnets on the locomotive
to be energized.

While I have described my invention as
carried out by the use of an air brake, it is
obvious that it might be practiced by using
any other form of brake apparatus the actu-
ating or operating power of which can be con-
trolled in a similar way by the movement of
anarmorlever. SoalsowhileIhavedesecribed
the use of steam as the driving power it is
obvious that a throttle valve or cut off adapted
for controlling any other motive power agency
might be operated in place of the steam throt-
tle valve in a similar way.

Fig. 3, illustrates a simple arrangement of
the circuits wherein the magnet B, when de-
energized is caused to close the circuit to the
track devices directly instead of through an
intermediate magnet. In this instance the
armature of the electro-magnet is shown ar-
ranged to close such ecircuit upon ics back
stop, circuit being normally kept open by the
power of such magnet. In the case of the
‘normally open track cireuit it would obviously
beonlynecessarytoinvert the contact through
which the circuit to the track devicesis closed.

The combination of apparatus whereby the
throttle and the brake may be brought into
action together by the direct operation of an
electro-magnet as hereinbefore deseribed, is
not herein claimed but is broadly claimed in
another application for patent filed by me
February 24, 1892, Serial No. 422,631,

What I claim as my invention is—

1. Inanapparatus for controlling the move-
mentofrailway vehicles, the combination with
an electro-magnet connected to the oppo-
site rails of a section of track, of a Dbattery
or other generator of electricity connected to
the opposite rails of the said seetion, and an
auxiliary independent conductor extending
from said generator along said section and
forming a circuit closed through wheels and
axles of a vehicle on said section and inde-
pendent to a greater or less extent of the rails
for a greater or less portion of the section.

9. The combination of an apparatus for con-
trolling the movement of railway trains or ve-
hieles, of a magnet connected to the opposite
rails of a section of track,a generator of elec-
tricity connected to the same section, and two
supplementary auxiliary conductors leading
from said generator and forming a path for
the current flowing to the said magnet inde-
pendent to a greateror less extent of the rails
themselves over a greater or less portion of
the section.

3. The combination substantially as de-
seribed, in an apparatus for controlling the

movement of railway trains or vehicles, of the
electro-magnet connected to the opposite rails
of a section of track, a battery or other gen-
erator of electricity connected to the said rails
at another point, and a supplemental con-
duector or conductors leading from the battery
or other generator along the section of track
and connected to the track at one or more
points.

4. The combination in an-apparatasfor con-
trolling the movement of railway vehicles, a
relay connected to a section of track, a battery
or generator of electricity connected to the
section, a detector cireuit formed over the rails
of the said section of track and normally kept
closed by the action of said relay, a second
electro-magnet in said relayed detector cir-
cuit, and a third eircuit controlled by the lat-
ter relay, as and for the purpose described.

5. The combination, substantially as de-
scribed, with the rails of a section of track,
of an electro - magnet connected to one end
thereof, a battery connected to the opposite
end, a detector circuit formed over the rails
and through the front contact of the armature
for said magnet, an electro-magnet in said de-
tector eircuit, and a relayed circuit normally
kept open by the latter magnet and conneected
to ecircuit closers on the road bed of another
section of track. ‘

6. The combinationinan apparatus forcon-
trolling the movement of railway vehicles, of
a vehicle having a brake controlling device
and ‘a motive power controller, an electro-
magnet or magnets for bringing the same into
operation together,a circuit for said magnets
on the vehicle, devices on the road bed of a
section of track, an electro-magnet connected
to or with the rails of another section of track,
and relay devices governed by said magnet
for controlling the connections to the devices
on the road-bed of the first named section.

7. The combination substantially as de-
seribed, with a section of railway track, of an
electro-magnet whose opposite terminals are
connected respectively to the opposite rails,
a generator of electricity having its opposite
poles connected to the opposite rails of said
section at another point, a supplemental con-
ductor extending from thesaid generator con-
nected to the rails at one or more points,and
a detector circuit formed through the rails
and independent of the circuit formed by the
said magnet, battery and supplemental con-
ductor.

Signed at New York,in the county of New
York and State of New York, this 9th day of
January, A. D. 1891.

FRANK E. KINSMAN.

Witnesses:

W H. CAPEL,
T. F. CONREY.
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