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UNITED STATES

PAaTENT OFFICE.

"ROBERT V. CHEATHAM, OF LOUISVILLE, KENTUCKY.

'AUTOMATIC ELECTRIC SWITCH FOR RAILWAYS.

SPECIFICATION forming part of Letters Patent No. 550,868, dated December 3, 1895.
Application filed March 7,1895. Serial No. 540,841, (No model.)

To all whom it may concern:

Be it known that I, ROBERT V. CHEATHAM,
a citizen of the United States, residing at
Louisville, in the county of Jefferson and
State of I{entucky, have invented new and
useful Improvements in Automatic Eleetrie
Switches for Railways, of which the follow-
ing is a specification. ’

My invention relates to automatic electric
switches for railways, my purpose being to
provide a simple construction and arrange-
ment of parts by which each of a series of
switches may be operated by the trolley of
the individnal car.which is to be transferred
to a bramch track, the switch -rail or point-
rail being moved by an éleetrically-operated
device controlled in its action by an attach-
ment to the trolley having such form that it
may be arranged in accordance with a. pre-
determined series of combinations differing
in number or in position, or in both respects,
whereby the moving trolley on each car will
operatively engage one of the switch-operat-
ing mechanisms and set the switch at a suit-
able distance in advance of the car, provis-
ion being made for automatically returning
the switch-rail and switch-operating devices
to their original position.

It is a further purpose of my invention to
provide aswitch for electrically-operated rail-
ways, in which the point-rail shall be oper-
ated by electric devices which derive their
energy from the current carried by the trol-
ley-wires. : v

The invention consists to these ends in the
novel parts and ecombinations of parts here-

inafter fully set forth, and then definitely

pointed out in the claims which conclude this

-specification.

To enable those skilled in the art to fully
understand and to construet and use my said
invention, I will now proceed to. describe the
same in detail, reference being had for this
purpose to the accompanying drawings, in
which— ' ,

Figure 1 is a view partly in elevation and
partly in vertical section, showing two cur-
rent-boxes on the trolley-wire support. Fig.
2 is a similar view in elevation, showing the
trolley-staff and illustrating a modified con-
struction of one of the levers in the current-
box.

Fig. 8 is a horizontal section of one of

the current - boxes, showing the trolley and
the manner of operating the lever. Fig. 4 is
a detail perspective of the lever, contact-
strips, and returning or restoring devices re-
moved from the box. "Fig. 5 is a diagram
showing the arrangement of the track and
siding and the trolley - wire circuit and cur-
rent-boxes for operating a single switch. Fig.
6 is a vertfical section showing a duplex cur-
rent-box. Fig. 7is a diagram showing the
relative position of the levers and their re-
spective contact-strips in the box shown in
Fig. 6. Fig. 81is a side elevation of the fork
of the trolley-staff, showing a spur for oper-
ating the lever of a current-box. Fig. 9is a
rear elevation of the trolley shown in Fig. 8.
Figs. 10, 11, and 12 are detail views showing
the manner of differentiating the lever-oper-
ating devices.

The reference-numeral 1 in said drawings
indicates the roadway of any ordinary line of
cars in which electric energy is used as the
means of propulsion. The numeral 2 denotes
the electrical main from which current is sup-
plied. to the motors on the cars, the support
therefor being upon poles, which sustain over-
head brackets 4. The construction and ar-
rangement of these parts may be of any pre-
ferred kind.

The several switches along the line of road,
by which cars are transferred either to or
from a side track or branch road, are denoted
by the reference-numeral 5, which indicates
more particularly the point-rail or movable
switch-rail. This is provided with a pivotal
axis 6, arranged between the diverging rails,
the switch-rail being preferably of approxi-
mately triangular form, as shown in Fig. 5.
The position of the switch-rail is controlled
by two solenoids 7 and 7%, to the core-bar S
of which a bell-crank lever 9 is connected by
means of a stud or pin 10, which engages a
slot 12 in one arm of said lever. The other
arm is linked pivotally to the switch-rail.
By throwing the core-bar 8 in opposite direc-
tiomns, said bar being substantially parallel
with the track, the bell-crank lever will be
operated and the switch-rail will be moved
to its opposite positions alternately.  The

means by which this movement is produced
and timed are as follows.
Upon the bracket 4, which also forms the
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support for the trolley-wire 2 at a point suit-
ably distant from-each switch, is mounted a
current-box 15, consisting of a housing of any
preferred form, constructed of non-conduct-
ing material, and preferably having an inner
lid 16 and an outer cover 17.. Within the
box is a post 18, rigidly attached to the bot-
tom of the box. In the upper end of this
post and in the lid 16 are step-bearings for a
rock-shaft 19, upon which are mounted two
gears, the larger gear 20 being a spur-gear
and loose upon the rock-shaft and the smaller
gear 21 being a ratchet and made fast upon
the rock-shaft. The spur-gear 20is provided
with a spring-pawl 22, which meshes with the
teeth of the ratchet. TUpon a separate shaft
23, stepped in a bearing in an arm 24 on the
post and having support in a bearing in the
lid 16, are a large spur-gear 25 and a small
pinion 26, the latter meshing with the spur-
gear 20 on the rock-shaft.

. Upon the post 18, below the arm 24, is
mounted a lever 27, its end being extended
through an opening 29 in the wall of the box
or housing 15. The projecting end of this
lever is preferably bent or deflected, as shown
in the drawings, in such manner as to bring
its widened flat face into a vertical plane, or
nearly so. The opening 29 in the wall of the
box is of such length that it will permit said
lever to turn upon the post 18 through part of
a circle. Such movement of said lever may
be produced by a force applied to its flat in-
clined outer end. In makingsuch movement

the lever comes in contact with and swings.
a hanging finger 30, which forms part of a,

bracket that projects laterally from the rock-
shaft 19. This movement of the finger car-
ries the rock-shaft 19 through part of a revo-
lution, and as the small ratchet 21 is fast
thereon it must move in unison with the shaft.
If said movement is rapid, the teeth of the
ratchet will merely slide under the spring-
pawl 22 without imparting motion tothe spur-
gear 20. After reaching its limit of move-
ment the lever is returned to its original po-
sition by a spring 81, which draws the hang-
ing finger 30 back, and at the same time im-
parts motion in a like direction to the rock-
shaft.
which engages the teeth of the ratchet 21,
compels the spur-gear 20 to turn, and thereby
rotates theshaft 23 and large wheel 25 through
the pinion 26.
gearing is to retard the motion of the parts
when the lever is restored to its original po-
sition by the action of the spring 31. The
reason for producing this retardation will bé
explained hereinafter.

Upon the end of the lever 27 which liés.

within the current-box is mounted a metallic
conducting strip or band 32, whichsurrounds

the end closely. Within the box, arranged:

in the arc in which the end of the lever 27

swings, is an insulating block or bracket: 33,
upon which are mounted metallic strips 35,

substantially parallel with each other, their

-cal conductor or trolley - wire 2.

By this motion the spring-pawl 22,

The main purpose of this.

free ends being diverged, so that as said lever
swings in one direction its metal-shod or con-
ducting end may enter between said strips
and have electrical contact with both. This
congtruction, in short, is practically the same
as that used in the ordinary knife-switch,
the metal shoe or binding upon the énd of
each lever acting as a bridge for the current
and enabling it to pass from one strip 35 to
the other. To one of these strips, mounted
on the block 33, a wire 36 is connected, by
which. current is brought from the trolley-
wire or electrical main 2 or other suitable
source of electrical energy over a suitably-
insulated wire 36. The other strip 35 on the
block 38 is electrically connected by a wire
38 to one terminal of the coil of the solenoid
7. From the other terminal the current goes
to ground over a wire 40. It is evident that
whenever the lever is operated in such man-
ner as to throw its metallic end between the
strips 35 the circuit of the solenoid-magnet
will be completed and its core-bar 8 will be
drawn longitudinally in such direction as to
operate the bell -crank lever and move the
switch-rail. Theleveris operated in the fol-
lowing manner:

Upon the forked end of the trolley-staff 41,
which carries the wheel 42; rolling on the elec-
trie conductor 2, I form or mountone or more
spurs 43, which project laterally from the
forked end of thestaff. Thesespursare pref-
erably inclined upward, rearward, and out-
ward, so that the angle they form with the
axial line of the staff is not a rightangle, the
acute angle being upon the side of the spur
which is next to the end of the fork. The
length of the spurs and the position of the ex-
posed end of the lever 27 are such that the
spur will engage the flat vertical face of the
lever as the trolley reaches the point where
the current-boxis located,provided,of course,
that the box and the spur on the fork of the
trolley are upon the same side of the electri-
When the
spur engages the exposed end of the lever, the
latter isswung, its outer flattened end moving
in the direction the car is propelled, and by
this movement the metallic or condueting end
of said lever is thrown between the two con-
tact-strips 35, thereby completing the cireuit
of the solenoid-magnet. 7. The current-box
being placed at a suitable distance from the
switeh, the rail is moved some little time be-
fore the car reaches theswitch. Thespur43
passes off the outer end of the lever as soon
as the latter reaches its limit of movement.
The lever is returned by the spring 31 to its
original position. This return movement is
comparatively slow in order to maintain the
circuit the proper length. of time to enable
the switch-rail to move to position, since the
weight of said rail causes it to move some-
what slowly, and its impact upon the steel
rail, toward which it is moved, may cause a
slight rebound, and itisdesirable to maintain
the circuit until the movement is complete
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and the rail at rest. Forthe samereasonthe
conducting-strips 35, which complete the cir-
cuit offthe solenoid-magnet, are of such length
that the metallic or conducting end of the le-
ver may move a suitable distance before pass-
ing out from between them.

In the description thus far given I have
made no mention of the meansby which each
car is switched automatically at the proper
point without requiring any attention from
the motorman. My preferred manner of
differentiating the switeh-operating mechan-
ism is by plaeing the current-boxesuponone
side or the other of the electric main or trol-
ley-wire and by shifting the positions of the
spurs on. the trolley-staff to different heights
to correspond to the positions of the levers 27,
by which the switches are shifted. For ex-
ample, a single spur 43 may be placed on the
upper or on the lower portion of the trolley-
fork on the same side thereof. The angle at
which these spurs are preferably formed
causes them to incline outward, upward, and
rearward relatively to the direction of move-
ment to prevent. them from hooking into and
dragging down. the trolley - wire support
should the wheelaccidentally slip off the trol-
ley-wire.

In all ordinary cases, where the number of:
combinationsisnot great;the current-box will:

be provided with a single lever 27, and after
the latter has been operated to complete the
circuit of the solenoid 7 and move the switch-
rail the lever will be returned to its normal
position by the hanging finger 80 and spring
31 breaking the circuit and leaving the mov-
able rail in the position to which it has been
brought by energizing the solenoid 7.
it becomes necessary to restore the switch-

rail to its original position, the car which will:
be controlled by such restoration has a spur:
upon its trolley-staff, which projects upon the
Upon the.

opposite side of the trolley-wire.
same side, at asuitable distance from the cur-

rent-box already described, is a separate box:
44, equipped like the one described in all sub-
stantial respects, the only differences being:

its- location upon the other side of the trol-
ley-wire and the connection of one of its con-
tact-strips to one terminal of the solenoid-
magnet 7* instead of 7. The lever 27 in this
box and the spur 43 on the trolley-staff are

so arranged relatively to each other that the’

spur will engage and operate the said lever
as the car passes, thereby completing the cir-
cuit of the solenoid-magnet 7* and throwing
the switch-rail back to its original position.
By changing the boxes from one side to the
other and placing the levers therein at. vary-
ing points, the spurs on the trolley-staff he-
ing- suitably located, I can effect a consider-
able numpber of automatic switch-controlling
combinations. = Should it be desired to in-
crease the number of such combinations, I
may use the duplex arrangement shown in
Fig, 6, in which. two separate levers 27 and

When:

Q
134

27" are provided, each having its separate
pair of contact-strips 35, each pair being
mounted on a separate insulating-support.
The external flattened ends of these levers
are brought into substantial parallelism one

-above the other, and the strips 85 on the in-

sulating-bracket 33 are arranged to open in a
direction opposite to that in which the like
strips on the separate insulating-bracket 54
open. These latter are also placed at one ex-
tremity of the range of movement of the con-
ducting ends of the levers 27 and 27*, while
the contact-strips on the bracket 33 are at the
other extremity. Thus if both levers are
swung in the same direction one will be with-
drawn from one pair and the other will be

forced between the other pair of the contact-~

strips. . The normal position of the levers in
this duplex arrangement will be as shown in
Fig. 7, with the conducting end of lever 27
lying between the contact-strips 35 on bracket
34, while the conducting end of the lever 27+
will be in the same vertical plane and entirely
withdrawn from the other pair of contacts
on. bracket 33.
magnet 7 or 7%, as the case may be, comprises
a wire 45, which connects the second contact-
strip of the first pair with the first contact-
strip of the second pair, so that said circuit
will be completed by merely throwing the
conducting end of the lever 27* between the
second pair of contacts. If both levers are
simultaneously operated, however, the cir-
cuit will be broken between,the first pairand

completed between the second pair of con--

tact-strips 35, . As these are shownin Fig, 7,
it is evident that the simultaneous move-
ment of both levers in the same direction
will break the circuit by the withdrawal of
the lever 27* aninstant before it is completed
by the entrance of the lever 27 bétween the
respective pairs of contacts, the result being
that the switch remains unchanged. A trol-
ley-staff having two spurs 43 upon the side

next this duplex box will thus actuate both -

levers, but will not move the switch-rail,
whereas a trolley-staff having a‘single spur
properly placed will operate the lever 27,
complete the circuit of the solenoid, and move
the switch-rail. Either one or both of these
levers are returned to the normal position
by the hanging finger 30 and spring 31, as al-
ready deseribed.

I may in some cases provide the single le-.

ver: 27 with an external end of increased
width, as shown in Fig. 2; whereby it will be
operated by every car passing, provided the
trolley-staff has either one ortwo spurs 43 on
the same side with the current-box. ‘

The usual arrangement at each switch is
shown in the diagram in -Fig.5. It will be

noted that two current-boxes are-placed in
this figure at different distances from the
switch and upon opposite sides of the track.
As illustrated, each of these boxes has buta-
single lever; but in all cases where the num-

The circuit of the solenoid- -
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ber of combinations islarge each box will be
equipped with twolevers, as shown in Fig. 6

A car which is to be switched upon the
branch road will have its trolley provided
with a combination of spurs, one of which
will be so located as to operate the circuit-
closing lever of the second box, which is the
one nearest to the switch, by which the
switch-rail is moved, and as the first box is
passed without action the switch will remain
in the position to which it is brought by the
completion of the circuit in the second box.
If, on the other hand, the car is to keep the
straight track, the trolley is provided with
an arrangement of spurs, which control the
switches along the route, one of which spurs
will operate the leverin the first current-box,
by which the switch-rail is brought into the
position shown in the drawings. These dif-
ferent results are effected by simply placing
the spurs on different sides of the trolley. It
may happen, however, that the car which is
switched off the main track will come to
points on the branch road where it is desir-
able that switches be operated in a manner
that will require aspur or spurs on both sides
of the trolley, one of which may be arranged
at such a point that it will operate the 1ever
in the first current-box in Fig. 5, thereby
throwing the switch-rail into a posmon that
would keep the car on the straight track.
This is not important, however, because the
spur engaging the lever in the second box,
will restore the switch to proper position.
Where two levers are used in each box, the
action of the first box may be neutralized by
operating both levers at once, as already de-
sceribed; but it will frequently be found pref-
erable to arrange the spurs with reference
to future combinations and in such manner
that the circuit-closing lever in each box shall
have operation. This will only be done, of
course, when the second box will produce the
necessary movement of the switch-rail. By
the permutations possible with but fourspurs,
notmore than two being placed upon the same
side of the trolley, I am able to make at least

“fifteen distinct automatic actions, which will

be more than will be necessary in any except
rare cases. These spursare so formed and ar-
ranged thatif the trolley leaves the wire they
cannot become hooked or engaged with the
wire-supports and drag them down or break

-them. Theyhavebutslightlateral extension,

and upon a metallic circuit they can be used
without difficulty, while circuit-closers which
lie in the same horizontal plane, but separated
from each other by the necessary intervals,
are totallyimpracticable. Moreover,itishould
be noted that in arrangements of the kind
last mentioned the hub of the trolley and the
necessities of such a construction would re-
qurie a horizontal support that would extend
atleast eleven or twelve inches upon each side
of the wire conductor in order to accommo-
date no more than four different circuit-

4 550,868

closers, between which there is no interde-
pendence in operation. Not only would such
a structure impose a considerable weight on
the trolley-pole, but in case the trolley should
jump off the wire the horizontal support,
standing at right angles to the wire, would drag
down or destroy every supporting-bracket
with which it is brought in contact before the
car stops. It would be impossible, also, to
use such a structure in an underground con-
duit for obvious reasons, and upon lines of
any length and having the usual number of
switches found upon lines in all large cities
such a structure would be useless.

It is one principal object of my invention
to place the control of the switches entirely
out of the hands of the motorman. His at-
tention should be given to other matters-and
should be undivided. The duty of watching
for passengers who desire to board the car
and avoiding danger to persons and vehicles
is all that any man can properly perform, and
if he is to watch for the switches, manipulate
the overhead devices by which they are con-
trolled, and satisfy himself that these devices
have operated he must do so at the expense
of frequent accidents.

Finally, my invention presents the impor-
tant advantage that it has no exposed mov-
able parts, which can be obstructed by freez-
ing in cold weather, while overhead or un-
derground apparatus, which must be manip-
ulated by the motorman, is always liable to
freeze up. Moreover, asaropeisnecessary for
the operation of the latter class of devices its
usein underground conduits is practically im-
possible, as the slotway will speedily wear the
rope asunder, and even under the mostfavor-
able circumstances the expense of supplying
and maintaining ropes in cities like. New
York, where nearly three thousand cars are
in daily use, is considerable.

Finally, in case of a blockade a car having
a circuit-closing brush which rides on its con-
tact until the switch is entirely passed holds
the switch-rail with the whole force of the
current from the moment the circuit is closed.
Thus if the motorman should desire to keep
the other track to avoid the blockade he would
find it impossible to do so, as the action of
the electrically-operated devices will either
hold the switch-rail in or return it, if moved,
to the position controlled by the circuit. By
my invention, on the contrary, the eircuit is
interrupted when the switch-rail is operated,
and the latter may then be moved by the foot
or by any ordinary means.

‘What I claim is—

1. In an electric 1a11way, the combination
with a series of movable switch-rails at differ-
ent points, of current boxes containing cir-
cuit closinglevershaving their ends arranged
at different heights upon oneside of the trol-
ley wire, solenoid-magnets having core-bars
connected to the switch-rails, and trolley-
staffs upon the several carshaving rigid spurs
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arranged at different points upon the trolley-
staff, whereby said spurs are enabled to en-
gage the ends of the circuit-closing levers,
placed at corresponding heights,substantially
as described.

2. In an electric railway the combination
with a series of switch-operating mechanisms
of current boxes arranged at suitable points
and having circuit closing levers the ends of
which project from said boxes and are ar-
ranged at different heights near the trolley-
wire, and a series of trolley-staffs upon suc-
cessive cars having spurs projecting laterally
and upward from one or both sides of the staff
and at different heights, substantially as de-
scribed.

3. In an electric railway, the combination
with a movable switch-rail of a solenoid mag-
net, a lever connected to the core-bar and to
the movable rail, a current-box having an in-
sulating block having parallel strips, a circuit
closing lever having one end shod with metal
and adapted to pass between said strips, the
other end extending outside the box and ly-
ing near the trolley wire, a spring actuated
restoring mechanism, a train of gears to re-
tard the action of said mechanism and a trol-
ley staff having a spur projecting laterally
from its fork, to operate the circuit closing
lever, substantially as described.

4. In an electric railway, the combination

with a movable switch-rail of a solenoid mag-

net, a lever connected to the core-bar and to
the movable rail, a current-box having an
insulating block having parallel strips, a cir-
cuit closing lever having one end shod with
metal and adapted to pass between said strips,
the other end extending outside the box and

lying near the trolley wire, a spring actuated

restoring mechanism, a train of gears to re-
tard the action of said mechanism and a trol-
ley staff having a spur projecting laterally
from its fork, to operate the circuit closing
lever, substantially as described.

5. In an electric railway, the combination
with a movable switch-rail of a solenoid mag-
net, a lever connected to the rail and to the
core-bar of the magnet, a circuit-closing le-
ver arranged in a current-box placed on one
side of the trolley-wire, a trolley-staff having
a spur projecting laterally from its fork and
adapted to engage the exterior end of the cir-
cuit-closinglever, a spring-actuated restoring
device and a train of gears adapted to be

(=24

driven by and to retard the movement of said
restoring device, substantially as described.

6. In an electrie railway, the combination
with an electrically operated switch-rail of
two independent levers arranged in a cur-
rent-box upon one side of the trolley-wire and
having conducting ends, two separate pairs
of electrically connected contact-strips ar-
ranged at opposite ends of the range of move-
ment of said levers, an automatic restoring
device for returning said levers to their nor-
mal position, and a cireuit for the switch op-
erating devices including both pairs of con-
tact strips, substantially as described.

7. In an electric rail-way, the combination
with a movable switch-rail of a solenoid mag-
net, a lever connected to the core-bar and to
a movable switch-rail, two current-boxes
placed one on each side of the track at dif-
ferent distances from the switch, circuit-clos-
ing levers arranged in said boxes and having
extension outside the same, their condueting
ends being adapted to pass in and out from
between metallic conducting strips, a circuit
for the solenoid from each box, including the
conducting-strips, and a trolley staff having
laterally inclined spursupon its sides adapted
to engage and operate the circuit-closing le-
vers in one, or both, boxes, substantially as
described.

8. In an electric railway, the combination
with a movable switch-rail of a solenoid mag-
net, a lever connected to the core-bar and to
the switch-rail, two separate current boxes,
one on each side the track and at different
distances from the switch, two independent
circuit making and breaking levers in each
box, two independent pairs of conducting
strips arranged at opposite ends of the range
of movement of the levers, a separate circuit
for each current box and the solenoid, includ-
ing both pairs of conducting-strips, and a
trolley staff having one or more spurs on its
sides arranged at a height corresponding with
the lever, or levers, to be operated in either,
or both boxes, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
ROBERT V. CHEATHAM.
‘Witnesses:

E. C. PEARSON,
1. B. WEBSTER.
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