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- UNITED STATES

PATENT _OFFIC‘E.

THOMAS EDGAR ADAMS, OF CLEVELAND, OHIO.

ELECTRIC-RAILWAY SYSTEM.

SPECIFICATION forming part of Letters Patent No. 41 9,618, dated January 21, 1890. .
Application filed July 24, 1889, Serial No, 318,652, (No model.)

To all whom it may conecern:

Be it known that I, THOMAS EDGAR ADAMS,
of Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvementsin Electric-Railway Sys-
tems; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

My invention relates to an improvement in
electric - railway systems and line-switches,
the object of the inventicn being to provide
a series system for electric railways with
switches for simultaneously breaking thecir-
cuit of one conductor and closing the cireuit
of the other conductor.

A further object is to provide the switch
governing the circuits comprising the start-
ing-block of the system, with targets or sig-
nals for indicating the adjustment of all the
other switches of the system, and thereby en-
able the trolley-pin by which the switches are
automatically actuated to be properly ad-
justed.

A further object is to provide a station or

_car-starter switch of such construction that
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the current may be either shunted around
the car to allow the latter to remain on the
starting-block in a state of rest, or to so di-
rect the current as to actuate a lamp in the
car or other signal to indicate the starting
time of the car.

A farther object is to provide an improved
construction of switch for electric- railway
system.

With these ends in view my invention con-
sists in certain features of construction and
combinations of parts, as will be hereinafter
described, and pointed outin the claims.

In the accompanying drawings, IFigure 1is
a plan view of the lower side of my improved
switeh. Fig. 2 is a side view of 1he switch
with the switch-bar removed to more clearly
illustrate the contacts. Fig. 3 is a side view
of the switch. Fig. 4 is a view of the switch-
cover, the switch being detached therefrom.
Fig. 5 is a side elevation of a modified form
of switch-cover. Fig. 6 is a plan view of the
under side of a switch in which each end of
the switch-bar is provided with one projec-
tion only. Fig.7 is a view of a modified con-

struction of switch which is provided with a
partition of refractory material and also with
adjustable supports. Fig. 8 is a view in side
elevation, and Fig. 9 is a view in end eleva-
tion, of my improved trolley-poles and trol-
leys. Fig. 10 is a diagrammatic illustration
of my improved electric-railway system; and
Fig. 11 is a side view of a switch provided
with targets.

A represents the top plate or cover of my
improved switeh., The cover is preferably
made of wood and circular in form, it being
sufficiently large to project at its edges and
protect the operative parts of the switch. To
the under side of the cover are fastened the
depending brackets.B B’ and C ¢, which are
preferably made of cast-brass. The brack-
ets B B’ are located parallel to the brackets
C C’. The brackets composing each pair B
B’ and C €’ are separated from each other at
their adjacent ends. Each bracket is sepa-
rated from the cover by a strip a of vulea-
beston, asbestus, mica, or other refractory
material, which serves to protect the insulai-
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ing frame or cover from ares that might -

oceur in operating the switch. To the lower
edges o’ of the brackets B B are secured the
adjacent ends of the line-conductors D D/,
while to the lower edges of the brackets C ¢
are secured the adjacent ends of theline-con-
ductors E /. _

The conductors D E and D’ B’ constitute
the ends of two adjacent sections or blocks.
It will be observed that the conductors are so
secured to thelower edges of the brackets that
the latter are flush with the lower surfaces of
the conductors and form an intervening
trackway between their adjacent ends, on
which the trolley may travel without inter
ruption in passing the switch. The two sets
of brackets to which the conductors are se-
cured operate to separate the ends of two
adjacent blocks or sections of the conductor,
each pair of brackets being separated by a
space b. 4

F is a switch-bar, made of wood or other
non-conductor, and is centrally pivoted by
the pin or bolt ¢ to the underside of cover A,
To each end of the bar F is secured double
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contact-plate G, which is preferably made of

copper, and with its ends subdivided into

fingers or springs d. The upper portion of
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such contact G bears against aspring contact-
plate I, which is of such length as to extend
over {he contact-surface 1 7/, formed on the
brackets of each pair. One contact-plate I
is secured at one end to bracket B/, its free
end projecting over the surface 7/ on bracket
B. ‘The other contact-plate I is secured to
bracket ¢/, the free end of the contact pro-
jecting over the surface I/ on bracket C.
When the switeh-lever is in the position
shown in Fig. 1, the circuit will be closed
from. conductor D’ through bracket B’, con-
tact-plate 1, spring contact-plate G, bracket
B, to conductor D, while the cireuit through
conductors E E’ is broken. By shifting the
switch-lever in the opposite direction the eir-
cuit between the conductors D D’ will be
Droken and the eircuit between the conduct-
ors E B/ will be closed. To each end of the
switeh-bar is secured a fork I’, consisting of
the two bent arms /2, with which engages a
pin or other suitable device carried Ly the
trolley,forautomatically operating the switeh,
as will be hereinafter described.

To the cover of the switch is fastened a
ring d’ by a suitable flange @ Within the
ring is placed an insulated perforated disk d?,
through which is inserted a bar or wire for
supporting the switeh and line-conductors
attached thereto.

The switch-cover, instead of being of the
shape illustrated in Fig. 1, may be of theform
shown in Fig. 5, which resembles an inverted
wash-bowl, and the cover, instead of being
made of wood, may be made of vulcabeston
or other non-inflammable material.

In Fig. 6 T have represented a switch in
which a single tine orarmisattached to each
end of the switeh bar or lever, and this con-
struction will serve the purpose when it is
not desired to operate the switch when back-
ing through it. The outer end of the tine or
projection is constructed with a return-bend
y to provide for the ready and complete
throw of the switch. - .

In Fig. 7 I have represented another modi-
fication of switeh, in which Y represents a
partition of refractory material, which is lo-
mated between the parts that earry current,
and serves to prevent the flame of any arc
reacting from one conductor to the other, and
in a driving rain shield and protect one side
of the switeh. This partition may be se-
cured to the cover and be provided with a
central slot for the operation of the switch-
lever. In this construction the cover is fur-
nished with upwardly-projecting ears Z on
each side, wliich are provided with a series
of holes z, to allow of their adjustable at-
tachment to the lugs Z’, attached to the sup-
porting-wire. This method of attachmental-
lows the switeh to be maintained level, al-
though the suspending-wire is not level.

Tig. 10 illustrates the line-conductors of an
electric-railway system embodying my inven-
tion. Theletters A? representmy improved
switeh, each provided with the forks I’ .

It will be observed that the complete eircuit
is subdivided into blocks or sections 123,
&e., and that at the ends of the conductors
of the adjacent blocks or sections is located
a swilell A% In the drawings I have repre-
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sented two cars, the car I being connected -

with section 2 and ecar T’ with section 4 of
the conductors. J J’ represen two trolleys
carried by each car, and K the conductor con-
necting the trolleys and including in its cir-
cuit the car-imotor. The trolley J of one car
is provided with a gwitch-actuating pin I,
while the trolley J’ of the other car is pro-
vided with a pin 1.,

1 have illustrated one suitable form of trol-
ley and trolley-pole in Figs. 8 and 9 for use
in my improved electric-railway system. M
represents a trolley-stand, which is secured
to the roof of the car or to a plank fastened
to the roof. Within the stand is located a
metal pivot M’, which is encircled by the
wooden blocks M? M®. A brass sleeve m en-
cireles the wooden block M? and is electrie-
ally connected with the car-motor by a wire
m/. Surroundingthebrasssleeveisa bracket-
ring m? which is formed integral with a
bracket m?, fastened to a wooden block m?,
The bracket m? is constructed with a journal
or trunnion m%, on which is placed a sleeve
mf, which may be secured in any desired ro-
tary adjustment by a pin m, extending
through the sleeve and fitting into any one
of the series of holes m%, formed in the outer
end of the journal m® The pivot M’ is elee-
trically connected with the car-motfor by a
conductor n. The upper end of the pivot
has supported thereon a hearing n’, which is
formed on a bracket n2 which is constructed
like the bracket m?

O O’ arc trolley-poles, each being con-
structed as follows: A housing o, secured 1o
the lower end of the pole,is journaled on the
bracket-sleeve m® A spiral spring o’ is lo-
cated within the housing, one end of the
spring being secured to the sleeve and the
other end to the housing. . By varying the
rotary adjustment of the sleeve mf the ten:
sion of the spring may be varied as desi red,
The trolley-pole is preferably constructed of
stecl at its lower end and wood at its upper
end. Jis atrolley-shoe pivoted to the upper
end of the trolley-pole. The shoe is made
trough-shaped for the reception of the line-
conductor, and is provided with an oil-cham-
her of, for lubricating purposes.

L is a pin detachably sccured to the trol-
ley, and serves to actuate the switches. I
make no claim in this patent to the trolley-
stand, trolley-poles, or trolleys, as such im-
provements constitute the subject-matter of
another applieation, Serial No. 513,822, filed
June 11,1889, but refer to them for the pur-
pose of imparting a clear conception of the
invention of this patent.

Referring again to Fig. 10, I represents a
dynamo, one pole of which is connected by
the conductors p p’ with the two line-con-
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ductors D'E, while the other. poleis connected
to the pivotal bar g of the switch-lever g’ of
a controlling-switch Q. Upon the frame or
base-plate ¢* of the switch, which part is pref-
erably made of wood or other good non-con-
ductor, are secured the contacts ¢* and ¢*, the
latter being connected +ith - the line-con-
ductor E by a conductor ¢%, while contact Q3
is connected with the line-conductor D by a
conductor ¢’
with a contact 7, which is held in contact
with either of the contacts ¢ or ¢* by a spiral
spring 7/,

The controlling-switch is located in the car-
starter’s room at the terminal of the railway.
By shifting the switch to one position the
current will be shunted past a car standing
on section 1, and thereby go to line without
passing through the motor or other translat.-
ingdevice on the car. By shifting the switch-
lever to its other position the current may be
sent through a lamp in the car and motor or
operate any other signal which will serve to
notify the driver to proceed on his trip. In
order that the driver may know on which side
or with which trolley to connect the trolley-
pin, I provide switch No. 1 with targets T TV,
which are attached to the fork-arms in such
a manner that the target is only visible on
the side the pin should be placed. In order
to actuate the switches properly, the switch-
pin on the trolley should be on the side op-
posite to that of the next pbreceding car and
the next car to follow.

Having described the construction and ap-
rangement of parts composing my improve-
ment, I will now briefly deseribe its opera-

tion,

We will assume that a car has already
started and has automatically shifted the
switches along the line so that they will stand
in one Qirection. A car is standing on sec-
tion 1, and switch No. 1 is in the position in-
dicated by the dotted lines, in which position
the target T is visible to the driver. This
position of the target causes the driver to at-
tach: the switch-pin to the trolley T, if, in
fact, itis not already attached to that trolley,
as it will be understood that whiere an even
number of motors are on the line the trolley
or switch-pins need not be changed or shifted
to the opposite trolley at the commencement
of each trip, this being required only when
an odd number of motors are used. The car-
starter may now shunt the current past the
motor by shifting the controllin g switch-lever
into engagement with the contact g% When
the starter desires to notify the driver to pro-
ceed, he throws the switch-lever into engage-
ment with the contact ¢3 and thereby sends
the current through a lamp or other signal-

ing device in the car, so that the driver by |

operating the switch connected with the mo-
tor causes the current to pass through and
operate the motor and propel the car. When
the trolley or switch-pin engages the fork on
switch No. 1,1t autormatically shifts the switch

The switch-lever ¢’ is provided -

A

and throws it into the position indicated in
full lines, which serves to close the circuits
of the inside conductor and breaks the cur-
rent of the outside conductor, and thereby
causes the current to flow through the inside
conduetor until it reaches the inside trolley
and passes through the latter and the car-mo-
tor back to the outside conductor, and from
thence to the next preceding motor. In this
way any number of motors may be operated
in series, each motor being provided with a
device for automatically shifting the switches
$0 as to cause the current to pass through it.

The switches are durable and simple in
their construetion, and are so arranged as to
quickly and simultaneounsly break one circuit
and close the other. They also serve the dou-

ble purpose of switches and conductor-sup-.

ports.

As it is evident that many changes in the
construction and arrangement of parts might
be resorted to without avoiding the spirit of

my invention, I would have it understood:

that I do not restrict myself to the particular
construction and arrangement of parts shown
and deseribed; but, o

Having fully deseribed my invention, whatl
claim as new, and desire to secure by Letters
Patent, is—

L. In an electric-railway system, the combi-
nation, with two line-conductors subdivided
into sections or blocks, of switches arranged
to support the conductors at the adjacent
ends of the sections or blocks, said switches
being each provided with g horizontally-
movable switch-bar provided at its opposite
ends with contacts, by means of which the
circuit between the adjacent ends of one line-
conductor is opened and the circuit between
the adjacent ends of the other line-conductor
is closed, substantially as set forth. »

2. Inan electric-railway system, the combi-
nation, with two line-conductors subdivided
into separate blocks or sections, of suspended
switehes having the ends of the conductors of
the adjacent blocks or conductors attached
thereto, said switches being each provided
with a cover which protects the cireuit-con-
nections and switeh mechanism, and with a
horizontally-movable switch-bar having each
end provided with a contact for opening and

closing the cireuits of the two line-conductors,

substantially as set forth,

3. In an electric-railway system, the combi-
nation, with two line-conductors, of a switch
at the starting-station provided with targets,
substantially as set forth.

4. In an electric-railway system, the combi-
nation, with two line-conductors, of a switeh
at the starting-station provided with targets,
and trolleys furnished with a removable trol-
ley or switch-pin, substantially as set forth.

5. In an electric-railway syste, the combi-
nation, with two line-conductors, each divided
into blocks or sections, and switches con-
structed to simultaneously close the circuit
between the adjacent ends of one line-con-
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duactor and open the circuit between the ad-
jacent ends of the other line-conductor, of a
switch interposed between the generator and
starting sections or block, conductors for con-
necting the two contacts of the switch with
the two line-conductors of the starting-sec-
tion, and a switch-lever constructed and con-
nected to electrically connect the generator

" with either of saidline-conductors, and there-
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by divert the current either around the motor
on the starting-section or through the car or
motor mounted thereon, substantially as set
forth.

6. In an electric-railivay system, the combi-
nation, with two line-conductors subdivided
into blocks or sections, of switches located at
the adjacent ends, with two separate and in-
dependently-adjustable trolley-poles, each be-
ing provided with a trolley, substantially as
set forth.

7. In an eleetric-railway system, the combi-

_nation, with two line-conduetors subdivided

into blocks or sections, of a switch for open-
ing and closing the circuits of said conductors
and provided with forks on the opposite ends
of the switeh-lever, and a trolley-pin for en-
gaging said forks and actuating the switceh,
substantially as set forth.

8. In an electric-railway system, a switch
for supporting the adjacent ends of the sec-
tions or blocks of two line-conductors, pro-
vided with a switch-bar having a flexible
contact mounted on each end, and a rigid

and a yielding contact located on each side.

of the switch-frame, substantially as set forth.

9. In an electrie-railway system, the combi-
nation, with two line-conductors, of a switch
comprising a cover composed of insulating
material provided with brackets secured to
the under side of the cover so as to be pro-
tected thereby, the line-condnetors being se-
cured tothe lower edges of the brackets, sub-
stantially as set forth. :

10. In an electric-railway system, the com-
bination, with two line-conductors subdivided
into blocks or sections, of a switch constructed
with insulated brackets to which the con-
ductors are secured, a yielding contact that
extends over two brackets at each side of the
switeh, and a switch-bar carrying contacts,
substantially as set forth.

419,618

11. In an electric-railway system, the com-

bination, with twoline-conductors subdivided-

into blocks or sections, of asuspended switch
located at the adjacentends of two blocks or
gections, said switch having a top or cover
made of non-conducting material, substan-
tially as set forth.

19. In an electric-railway system, the com-
bination, with twoline-conductors subdivided
into blocks or sections, of a suspended switch
comprising a cover of insulating material,
stationary contacts, and a horizontally-mova-
ble switch-lever and insulated brackets con-
nected to the under side of the cover so as to
be protected thereby, substantially as set
forth. '

13. In an electric switch, the combination,
with contacts, of a switch-bar provided with
contacts, and with forks having targets at-

| tached thereto, substantially as set forth.

14. In an electric-railway system, the comi-
bination, with two line conductors, of a switch
consisting of a cover of insulating material,
contacts, switch-lever, and brackets connected
with the under side of the cover so as to be
protected thereby, and refractory material
interposed between the cover and gwitch
mechanism, substantially as set forth.
 15. In an electric-railway system, the com-
bination, with two line-conductors subdivided
into blocks or sections, of a suspended switch
constructed with a top or cover composed of
non-inflammable material, substantially asset
forth.

16. In an electric-railway system, the com-
bination, with two line-conductors, of a switch
having refractory material interposed be-
tween the opposite contacts, substantially as
set forth.

17. In an electric-railway system, the com-
bination, with two line-conductors, of & sus-
pended switch provided with two adjustable
suspending connections, substantially as set
forth. ‘

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

THOMAS EDGAR ADAMS.

Witnesses: ‘

W. A. PALLANT,
Joux C. DOLPHY.
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