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To all whom it may concerr:

Be it known that I; WiLLiaM H. CUMMER,
a citizen of the Um‘red States, residing at To-
ledo, in the county of Lucas and State ef Ohio,
have invented a new and useful Improvement
in Electropneumatic Switeh Systems for Elec-
tric Rallways, of whlch the fohewmcr I8 a
specification. '- - -

My invention reletes to-an eleetropneu-
matic switch system for electric railways, and
has for itsobject to provide a system of pneu-
matically-operated and electrically-controlled
switches for a line of electric railway where-
in the switches of the line normally free in
whatever pOSlthll they are left by a car may

be set or retained in the required position for
a following car by air-pressure turned on by

a current of electricity from the line conduc-
tor established by and under the control of
the rheostat of the passing car and wherein

the air-pressure so turned on will be auto-

matically released after the car has passed
the switch a fixed distance and the switch

~ again left free to be set in like manner as re-
25 4
‘liable system of the kind, su:uple and econom-
ical in construction and operatlon that is not

uu'ed for the next car.
A further object is to provide a safe and re-

liable to be materially affected by weather
condmons, and wherein the switches are free
to be set-in the ordinary way, if occasion re-
quires. Taccomplish these objects by equip-
ping and connecting the switches of the line
as hereinafter deserlbed and illustrated in
the drawings, in Wthh—-

Figurelis ewew in diagram, exhibiting the
application of the mventmn to one of -the
switches of a liné of railway asillustrative of
its application to all the other switches of the
line. Fig. 2 is a part elevation, part section,
and part 1sometr10 of the elecbrepneuma,bm

controlling and operating mechanism as.in-
stalled end applied to a switch; and Fig. 3 is
“a part elevation and part seetlon of an iso-

lated eleetrepneumemc equipment for a sin-
gle switch wherein anair-compressor, an elec-
131?10 motor for operating it, an air-receiver, &
pressure -regulator, the Ve.lves for eontrelhnﬂ'
the air, and the ma,ﬂ'nets for controlling the
valves are housed together in one ¢asing.

In the drawings, 1 designates the receiver

of an air-compressor 2, end 3 an air-main ex-

to valves 6 and 7.

movement of the piston.

lduetor“ of the main track 15.

- tendedfrem the receiver along a line of rail-
At each switeh in the

way or a part thereof.
line along the extension of the main 3 are pro-
vided branch pipes 4 and 5, leading, respec-
tively, from their conneetlou wibth the malin
Valve 6 is connected with
the outer end of cylinder 8 by pipe 9, and

valve 7 18 connected with opposite end of cyl-
inder 8 by pipe 10..

is provided with' a plston 11, having a rod 12,

suitably: connected with the pweted switch-
point 13 of aswitch-track 14 in the main track
15 for opening and closing the switch by the

connected with exhaust-pipes 16 and 17, re-

spectively, and each valve is provided with
-a two-way port 18, adapted when the valve is

turned to its limit in one direction to regis-

ter the port 18 of valve 6 with pipes 4 and 9

of valve 7 with pipes 5 and 10, and thus form
independent connections from the main 3,

one to each end of the cylinder 8, and When'

turned to its limit in the opposite dlrectmn to
register the port 18 of valve 6 with pipe 9 and
e:x:haust 16 of valve 7 with pipe 10 and ex-
haust 17, thereby forming an open independ-
ent connection from each end of cylinder to
their respective exhausts. Valves 6 and 7
are each also provided with an operating-le-
ver 19, which are each provided with weights
or springs 20, adapted to hold the valve- porte
normally in ren'leter with Ehen respective ex-
hausts. | |
21 represents the main lead-conductor of a
dyneme 22, and 23 a branch conductor from

the main lead conductor to the section 24 of -

a sectional conductor forming the line con-
| - Opposite the
switch 14 section 24 is provided with a loop
25, and between the terminals of the loop are
mterposed in the line conductor thé sections

switch, and section B is branched and ex-
tends from its insulated connection with sec-
tion A beyond the switch along both the main
and switch tracks. In Fig. 1 a branch of sec-

“Valves 6 and 7 are

55
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- Cylinder 8 of-each switch

75
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‘A and B, insulated from the sections 24 and
from each other by the circuit-breakers 26.
Section A extends along the approach to the

95

100

tion 24 is shown extended along the switeh-
track as the line conductor of the switch-
track from the end of section Bswiteh branch:

but the line conductor of the switch may be
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connected directly with the main lead-con-
ductor. The loop 25 is provided with the
branch eonductors 27 and 28.
extends from its connection with loop 25 to
and 18 connecfed with section A of the line

conductor and includes the winding of the |

magnet 29, the core 30 of which is connected
to the lever of valve 6. Conductor 28 ex-
tends from its connection with loop 25 to and
is connected with section B and includes the
winding of magnet 31, the core 32 of which is
connected to the lever of valve 7. The elec-
trically-bonded rails 33 of the track 15 con-
stitute the return of the sections of the line
conductor.

Thus constructed the operation will be as
follows: For a carapproaching the switch on
section 24 that is destined to pass from the
main track on the switeh-track if the switch-
bar 13 be closed when the car-trolley passes
from section 24 to section A the circuit
through loop 25, the branch conductor 27, the
section A, and the return will be closed and
the magnet 29 will energize its core 30 and
pull the lever to which it is connected to open
the valve 6, thereby admitting air to the outer
end of cylinder 8, whereby the piston 11 will

be moved fo open the switch. When the
trolley has passed from section A to section

I3, the circuit including the section A will be
open, the magnet 29 will be deénergized, its
core released, and the weight or spring of the
lever of valve 6 will reverse it, and thereby
close the branch pipe 4 and connect the pipe
J with the exhaust of that valve, thereby re-
leasing the air from the outer end of cylinder
3. At the same time the open circuit com-
prising the loop 25, the branch conductor 28,
section B, and the return will be closed by
the car-trolley, the magnet 31 will be ener-
oized, and the valve 7 opened to admit air
through branch pipes 5 and 10 to the inner
end of cylinder 8, whereby the piston 11 will
be moved to close the switeh in advance of
the approaching car, which, propelled by the
current through section B, will turn off the
main track on theswitch. When the trolley
has left the branch of section B, extending
along the switch, the circuit including the
section B will be opened, the magnet 31 will
be deénergized, the lever of valve 7 will be
reversed, thereby closing branch pipe 5 and
connecting pipe 10 with the exhaust of the
valve 7, whereby the air in the inner end of
cylinder 8 will be released and the switch will
be left closed. If the car next following is
destined to pass the switch on the main track,
the operation will be as follows: When the

trolley of the car has passed from section 24 to

section A, the switch will be thereby opened,

as before described; but before the trolley | jacent wall of

Y|

the motorman of the car and is allowed to re-

leaves the section A the circuit is opened b

main open while the car passes over section
B through the open switch by its momentum
alone. When the car has passed section B

Conductor 27 |

|

701,685

in the main track, the motorman closes the
circuit with the succeeding section and the
car passes on, leaving the switch open for the
next following car. It is obvious that if this
car is destined to pass onto the switch-track
the switch will remain open while the car
passes section A and will be closed as soon
as 1t passes to section B; but if the car is
destined to continue along the main track
the motorman will break the circuit before
the car passes from its connection with sec-
tion A and allow the car to run over section
B through the open switch by its momentum,
as before described. Thus it will readily ap-
pear that by the construction shown and de-
sceribed the setting of the switch in the re-
quired position for the destination of the car,
whether leit open or closed by the preceding
car or by accident, is under the full control
of the electric controller of a passing car.
The windings of the magnets 29 and 31 are

preferably adapted to transmitthe entire cur- .

rent of the branch conductors; but it may be
placed in a shunt-circuit fromm the branch.

The levers of the valves are preferably

weighted or provided with springs of sufficient
resistanceto prevent the opening of the valves

with less than a fixed amperage of current,
thereby making it unnecessary to entirely

cut off the current while the car is passing

the switch on the main track and in order
that the lights of the car may not go out
while the car is running the switeh underits
momentum.

In Fig. 2 are shown the magnets 29 and 31
and valves 6 and 7, housed in a casing 34, se-
cured to a pole adjacent to the switch, with
the branch air-pipes and electric conductors
extended from the housing to their connec-
tions. In this figure the pipes 4 and 5 are
shown as Y branches of a branch 32, con-
nected to main 3. By such instalment of
the controlling elements of the switch they
are made conveniently accessible and oper-
ative under all conditions of weather. In
Fig. 2 is alsoshown adetail view of the switch
mechanism, in which 35 is a switch-base cast-
ing having elevations on the top forming con-
tinuations of rails of the main track and
switch and having an arched cavity 36 be-
neath. To the top of the base 35 is pivoted
the switch-point 13 by the pivot 37, the lower
end of which extends into the cavity 36 and
is provided with the crank-lever 38. Suit-
ably secured to the base 35 is a housing 39 for
the cylinder 8, the housing being open at the
top and provided with a detachable closure
40, permitting access to the evlinder. The
piston-rod 12 of the eylinder extends throu oh

suitable orifices in the housing and the ad-

the base 35 into the cavity 36
and is bifurcated at its outer end to receive
the lever 38, to whieh it is pivotally connected
by a pin 41 transverse the bifurcations of the
piston through a slot 42 in the end of the
lever. Both the housing 39 and the switch-
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base are provided with suitable drainage 43
to prevent any accumulation of water in the
housing or the ¢avity of the switch-base.
When all of the switches of a line are con-
nected to a common air-main, the compressor
2 may be located at the central power-sta-
tion and be operated by the same power that
operates the dynamo.
found desirable tolocate compressors at differ-

ent parts of the line and connect only part of |

the switches to one main, the power for oper-
ating the compressor may be taken from the
main lead-conductor orfrom the line condue-

tor, as indiecated in Fig. 1, or they may be op- |

erated by any other independent power.
In Fig. 3 is shown housed 1n a single cas-

instalment the motor 45, provided with a
pressure - regulator 46, connected by branch
pipe 47 with the receiver 1, is connected in
circuit with the main lead-conductor or with
the line conductor by the branch conductor
48, as shown in Fig. 1. The regulator or gov-
ernor 46 may be of any of the well-known
types or kinds used for making or breaking
the circuilt of the motor by means of- pres-
sures below or above a predetermined pres-
sure.

It is apparent that the sections A and B
and the magnets 29 and 31 may be connected
directly with the main lead-conductorinstead
of the loop of the line conductor, as shown,

where such conneetwn 18 deswable or con-

venient. -

While the track-rails are shown as the re-
turn for the system, it is apparent that the
operation will be the same whatever suitable

conductor may be used for the return.
What I claim to be new 1s—

1. In an electropneumatic switch system for

electricrailways, the combination with a main

line of track electrically equipped for oper-
ating cars thereon, of a switch in the main

track provided with mechanism for opening

and closing the switch by air-pressure; an
alr-supply connected to the switch mechan-
ism; a valve in the connection adapted, when
opened, to admit air from the air-supply to
the switch mechanism; and means to open
the valve by a current of electricity through
the eurrent-controller of a passing car.

2. Inan electropneumatic switch system for

~electric rallways, an open independent elec-

55

60

tric circuit comprising a main lead-conductor
connected to a dynamo, a section of the line

conductor insulated therefrom and connected
to the main lead-conductor by a feed -con-

ductor for the section meludmﬂ' the winding

of a magnet,and a return-conductOr, adapte’d
to be closed by the wiring of a car, in ecombi-
nation with a main line of track; a switch-
track therefrom; a switeh-point adapted to
close or open the switch-track; means to op-
erate the switech-point by air-presstire to open
or close the switech; an air-supply connected
to the switch; a valve in the connection

When, however, it is

-switch-track therefrom, a
close or open the switch-track, means to op-

adapted, when open, to admit air to open the

| switch, and, when closed, to release the air
I and leawe the switch free; means to electric-

ally open the valve by a current through the

winding of the magnet, established by the

closing of the circuit by g passing car, and
means to automatically close the valve when

1t 1s electrically released by a breaking of the
‘eireult.,

3. Inanelectropneumatic switch system for

electric railways, an open independent elec--
trie circuit-comprising a main lead-conductor

connected with a dynamo a section of the
line conductor, insulated therefrom and con-

| nected to the main lead-conductor by a feed-

conductor for the section having included
therein the winding of a magnet, and a re-
turn-conductor, adapted to be closed by the

wiring of a car, in combination with a main

line of track, a switeh-track therefrom, a
switeh-point adapted to close or open the

‘switch-track, means to operate the switch-

point by air-pressure to open or close the
switch; anair-supply connected to the switch;
avalve in the connection adapted, when open,
to admit air to close the switeh and, when the

valve is closed, to release the air and leave

the switch free means to electrically open

| the valve by a current through the winding

of the magnet established by the closing of

the cireuit by a passing car; and means to au-

tomatically close the valve when electrically
released by a breaking of the circuit.

4, In anelectropneumatic switchsystem for
electric railways, a main line of track, a
switch adapted to

erate the switch by air-pressure, to open or
close the switch, an air-supply connected to
the switch-operating mechanism, & valve 1n

‘the connection adapted, when open, to ad-
mit air to open the switch and, when closed,
10 release the air and leave the switch free,

_ a
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in combination with an open independent .

electric circuit comprising a main lead-con-
ductor connected to a dyna,mo a line con-

‘ductor connected to the main lead-conductor,

and looped around the switeh; an msulated
section of the line conductor in alinement
therewith within the loop, a feed-conductor
for the section connected to the section and

of amagnet, and a return-conductor, the open
circuit thus formed being adapted to be closed
by the wiring of a car, means to electrically

“open the air-valve by a current through the

winding of the magnet established by the
closmﬂ‘ of the circuit by a passing car, and

‘means to automatically close the valve when
it is electrically released by a br eakmn' of the

circuit.

5. Inanelectropneu ma,tlo switeh system for
electrie railways, the combination with an

electrically-equipped railway-track, having a

plurality of switches, of an a1r-compressor;

extending from the receiver along the track

[I5

theloop, having included therein the winding
12C

125

130

a receiver for the air- compressor,, anair-main
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by the switches; a cylinder for each switch,
having a piston operatively connected to its
switch-point, and adapted, when moved in
one direction, to open, and in the opposite
direction, to close the switch; a branch pipe
from the air-main to each end of the cylinder;
a two-way valve in each branch pipe, adapt-
ed, when opened, to admit air to the eylin-
der and when closed, to releaseit therefrom;
a lever for each valve; means connected to
the levers to yieldingly hold the valves nor-
mally closed and automatically close them
when opened and released; a loop in the line
conductor around each switech; an approach
and a passing section of the line conductor
spanning the loop; circuit-breakers connect-
ing the sections with each other and with the
line conductor; an independent feed -con-
ductor for each section, connecting the sec-
tion with the loop and including the winding
of a magnet having its core linked to the le-

701,685

[ ver of a valve and adapted to be moved to

open thevalve by a current through the wind-
ing of a magnet, that of the approach section
with the lever of the valve adapted to admit

alr to the cylinder to open the switch, and of

the passing section, with the valve adapted
to admit air to the opposite end of the eylin-
der and close the switeh, and a return-con-
ductor, forming with each section, its feed-
conductor, and the loop, an independent open
circuit, adapted to be closed by the wiring of

‘a passing car, and kept closed or open by the

current-controller of the car while the car is
passingthesection, and automatically opened
again when the car has passed the section.
In witness whereof I have hereunto set my
hand this 4th day of November, A. 1. 1901.
WILLIAM H. CUMMER.
Witnesses:
C. R. KONOPAK,
CHAS. A. BOAKE.
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