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To all whom it may concern: mechanism and circuits by which an indica-
Be it known that I, Jorx PressLiy CoLE- | tion or notification is given that the mechan- 50

MAN, a citizen of the United States, residing | ism has performed itsfunctions in completely

at EdO'e\vood in the county of Alle0henv and moving the switch rail or rails, &e.  Fig. 11

5 State of Pennsylvann, have invented certain | is a view similar to Fig. 10 with the control-

-new and useful Improvements in Railway | ling-lever in a different position. Fig. 12 is
S\Vltchmo Apparatus, of which the following | a view similar to Figs. 10 and 11, showing 55

is a spemﬁc%tlon the parts of the mechﬂmsm ina dlﬁel ent po-

My inventiod relates to improvements in | sition and just before the controlling-lever is

1o electrically-actuated mechanism for operating | moved to its complete reversed posmon

rfulew switches and the several devices em- Similar letters of reference designate cor-
ployed in connection with switches—such, for Iespondmo parts in all of the figures. . 6o
example, as a detector-bar, lock, &ec. Referring to the drawings, and particularly

My invention also hasr ohtlon to the means | to Ifigs. 1t0 9, A designates one line of rails of

15 for controlling the operation of such mechan- | a railway, and B one of a pair of switch rails
ism and to means whereby an indication or | or points. As shown in the drawings, Fig. -
notification is received that the mechanism | 1, the switch-rail is in such position as not to 65
has performed its functions in completely | affect the travel on the rail A.. The two
moving the switch-rails and the devices em- | switch rails or points are connected by bars

20 ployed in connection therewith. or rods b, 0, and 0*, so that they will move

I will describe an electrically -actuated | together. The:bar 4’ has connected to it a -
mechanism, a means for controlling it, and a | rod ¢, which is moved by the mechanism or 70
means whereby an indication or notification apparatus C when it is desired to move or
may be received, each embodying my inven- | change the switch-rails from one position to

25 tion, and then point out the novel features | another and to operate other devices em-
thereof in claims. ployed in connection with the switch-rails.

In the accompanying drawings, Figure 1is | The bar #* has connectcd to it a rod % gen- 75
a top plan view of an electr ically -actuated | erally termed a *‘locking-rod.” This rod is
mechanism embodying my invention and | adapted to be locked by the mechanism C, as

30 showing the connections between it and a | will be hereinafter described.
switch-rail. Fig. 2 is a view, partly in side.! The mechanism C is preferably mounted .
elevation and partly in vertical section, of the | upon a base ¢*, which may be of metal and of 8o
mechanism shown in Fig. 1. Fig. 3 is a de- | any desired shape and proportions. Thebase
tail view, partly in vertical section, of one end | may be secured on the ties of the railroad in

35 of the mechanismof Fig. 1. Fig. 4isa view, | any desired manner. The mechanism as here
partly in perspective Lmd par tly in vertical | shown comprises an electric motor D, an op-
sectlon, of the mechanism shown in' Fig. 1. | erating-cam E, and mechanism intermediate 85
Fig. 5 is a detail top plan view of a po1tlon the motor and cam comprising a yielding hold-
of the mechanism shown in Fig. 1. Fig. 6 is | ing means which, among its other functions,

40 a detail perspective view of mother part of | governs the rotation of the.cam. The motor
the mechanism of Fig. 1. Figs. 7, 8, and 9 | D may be ot any desired tyve and construc-
are each detail views, partly in horizontal sec- | tion. The armature ¢ is preferably arranged 9o
tion, showing different positions of an oper- | vertically and the field @' correspondingly ar-
ating-cam embodied in the mechanism and | ranged. The shatt &* of the armature is

45 of the adjacent parts operated and locked mounted in a suitable step-bearing &° at its
thereby. Fig. 10 is a diagrammatic view of | lower end and at its upper end in a bearing
parts of the mechanism of Fig. 1 and circuits | @*, which bearing may be provided in a suit- 95

for the control of the motor embodied in such - able casing @, prOVlded for the commutator.
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An advantage of mounting the armature in a

vertical direction is that it is less likely to be |

displaced or injured due to vibration caused
by the passage of trains over the adjacent rail-
way-track. Thearmature-shaftd” is provided
with a gear-wheel ¢’, which meshes with a
gear-wheel d', fastened upon a shatt . The
gear-wheel d" and shatt d® constitute a part of
an arrangement of gearing included in the
mechanism intermediate the motor-armature
and cam. The remainder of the gearing will
now be described.

d’ designates an internal gear-wheel loosely
mounted on the shaft &%, and @ a gear-wheel
fast upon the shaft @°. " and d“ designate
two gear-wheels which are carried by a disk
d®, loosely mounted on the shaft @°. These
gear-wheels are located intermediate the in-
ternal gear & and the gear-wheel @°. The
arrangementof the gear-wheels just described
is such that upon the rotation of the shaft ¢*
the internal gear ¢’ will be caused to rotate,
provided it is not held against rotation. In
the event that the internal gear-wheel ¢° is
held against rotation the shaft &* will cause
the gears d" and 4" to travel on the teeth of
the internal gear ¢' and carry with them the
disk ", producing, in effect, the well-known
sun-and-planet movement.

d" designates a gear-wheel which, as here

shown, is integral with the disk ", so that-

when the disk ¢ rotates the gear ¢* will ro-
tate with it.

The means for at times holding the internal
gear d’ against rotation will be hereinafter
described.

E designates a cam, shown as being sub-
stantially heart-shaped. It is provided with
a gear-wheel ¢, here shown as being integral
with it. The gear-wheel ¢ meshes with and is
rotated by the gear-wheel *. The cam E is
mounted upon a shaft ¢, the lower end of
which is suitably journaled in a boss ¢, pro-
vided on the base ¢*. The upper ends of the
shafts ¢ and @' are suitably supported in a
frame-piece ¢, which is held by bolts ¢, ex-
tending upward from the base ¢>. The lower
end of the shaft ¢* is suitably journaled in a
boss provided on the base ¢

F designates a yoke the arms 7 of which
are provided at their ends with rollers £'.
The yoke is suitably pivoted on a boss ¢°, pro-
vided on the base ¢, and the end #* of the
yoke is connected with the rod ¢. Thecam E
is provided with neutral or ineffective por-
tions ¢, which when they come into engage-
ment with the rollers /* cause no movement
of the yoke F, and with operating or effect-
ive portions ¢°, which when they come into
engagement with the rollers #* cause the yoke
to be rocked on its pivot. The cam E also
has connected with it by a pin, stud, or other
device 2' one end of a bar &, which is con-
nected at its other end to one end of a lever
g, suitably pivoted on a boss ¢, provided on
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the base ¢ The other end of the lever g is
connected with a rod ¢, which in turn is con-
nected with a detector - bar the function of

‘which is well understood in connection with

railway-switches.

It will be apparent upon the rotation of the
armature and the holding of the gear &’ from
rotation that the cam E will be rotated, and
through it the yoke F will be rocked on its
pivot to move the switch-rails. The rotation
of the armature in one direction will move the
switch - rails to one position—for example,
that shown in Fig. 1—and the rotation of the
armature in the opposite will move the switch-
rails to their second position. At the same
time that the switch-rails are being moved
through the yoke F the bar G will rock the
lever ¢ to move the detector-bar. (Not
shown.) )

Before the switch - rails can be moved in
either direction by the mechanism the switch-
rails areunlocked. Aftereachcomplete move-
ment of the switch-rails they are again locked.
In thé mechanism shown the locking of the
switch-rails is accomplished by means of a pin,
stud, or projection ¢, provided on the under
face of the cam K. This pin ¢ is adapted to
enter recesses ¢ ¢, provided in the locking-
rod #°. In one position of the switch-rails the
pin & is in the recess ¢ (see Fig. 7) and in the
second position of the switch-rails the pin ¢'is
in the recess &/, (See Fig. 9.)

As hercinbefore stated, before the cam E
can be rotated the gear ¢’ mustbe held against
rotation. It will be understood that should
the cam Ein its rotation meet with such a re-
sistance from the switch-rails or should the
presence of a train on or adjacent the switch-
rails offer such resistance to the movement of
the detector-bar as to prevent the rotation of
the cam unless the holding means for the gear
d’be of a yielding nature injury might result
to the mechanism or the parts moved thereby.
I therefore employ a yielding holding means
which, in addition to its function of releas-
ing the gear ¢’ under the conditions stated,
acts also to open the motor-circuit.

In the ordinary or usual operation of the
yielding holding means they yield to open the
motor-circuit only when an entire operation
of the mechanism has taken place—that is,
when a complete movement of the switch-rails
and detector-bar has been effected in either di-
rection and when further motion of these de-
vices is in consequence impossible. The ex-
cessive strain thrown upon the yielding hold-
ing means at such times causes it to yield to
open the motor-circuit, incidentally establish-
ing in part an indication-circuit and operating
a brake or brakes to stop the rotation of the
motor or the intermediate gearing, or both.

In the mechanism shown the gear " is held
against rotation by means of levers H H', suit-
ably pivoted on the shaft ¢ or other pivot
and carrying rollers % A/, which engage with
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~ H H' are substantially bell-crank levers.
arm %’ of each lever is adapted to be engaged:
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shoulders or projections 4* 4%, provided on
the gear ¢’. As shown, these shoulders are
tormed by a concentric enlargement A* pref-
erably integral with the gear ¢°. The levers
The

by a pin or stud carried by the cam E, which
eonveniently may be the pin A%, and when the
cam E is rotated the stud will engage one of
the arms 2° and cause itslever to be rocked on
its pivot and disengage the -roller carried
thereby from its shoulder on the gear d°. The
arms 4’ of the levers H H' are joined by a re-
silient connection, which may be a spring or
springs /4’, the tension of which is preferably
adjustable. Ordinarily these springs are of
such tension that they will under ordinary or
usual conditions of operation of the mechan-
ism hold the rollers 4 A’ into engagement
with the shoulders of the gear ¢°.

Each lever H H' when rocked on its pivot
operates a circuit-controller I, as shown dia-
grammatically in Figs. 2, 10, 11, and 12.
Each circuit-controller I, as shown, comprises
a vertically-arranged shaft ¢, suitably jour-
naled and carrying at one end aslotted arm ',
in the slot of which a pin %, carried by the
arm 2" of a lever H or H', projects, a contact-
plate ¢, carried by the shaft 7, and two pairs

-~ of contact-plates, suitably insulated from each

other, with which the contact-plate <* alter-
nately engage. The pairs of contact-plates
alternately. engaged by the plate %, operated
trom the lever H, are <* ¢ and ©°<". The pairs
of contact-plates alternately engaged by the
plate ¢°, operated from the lever H', are ¢* ¢’
and 4" 7. One pair of contact-plates oper-
ated by each lever are included in the motor-
circuits and the other pair of contact-plates
operated by each lever are included in the in-
dication-circuits. . Each of the levers H H’,
also, when moved on-its pivot will operate a
brake to prevent further rotation of the gear
d’.  As here shown, (see Fig. 6,) the gear d’
is provided with a downwardly-extending an-
nular flange 7, which is engaged by a brake-
shoe J. The brake-shoe J is pivotally con-

nected to an arm ;', carried by a vertically-ar-

ranged rod or shaft 7*. The upper end of the
rod 7* is provided with an arm ;% which when
a lever H or H' is moved outward on its cen-
ter engages the arm /% and thereby rotates
the rod j* to cause the brake-shoe J to engage
the flange j. Preferably a resilient part ;*
is carried by each arm j%, with which the lever
H and H' engages.

The operation of themechanism so far as de-
seribed is substantially as follows, assuming
that the rollers 4 4’ are in engagement with
the shoulders #* 4* of the gear ¢’. Under
these conditions with no obstruction or un-

usual or abnormal resistance offered to the,

movement of the switch-rails the spring or
springs 4’ will hold the rollers 4 4’ in engage-

-will be seen in-Fig. 10. —
In the position of the parts Fig. 9 thestud
or projection ¢’ will have entered the second:

ment with the shoulders 4* 4% - Upon the ro-
tation of the armature d the gearing interme-
diate it and - the cam E will cause the cam E
to be:rotated. The first part of the rotation

 of the cam causes the unlocking of the switch-

rails. «(See Figs. 7 and 8.) By referring to
Fig. 7, which illustrates the - position of the
cam E, yoke F, locking-rod #°, and lever ¢

 after a complete movementof the switch rails
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or points to one of their two positions and -

prior to a reverse movement of the switch
rails or points, it will be seen that the first

. part of the movement of the cam E causes the

pin ¢’ to move out of the recess ¢ in the rod #°,
At the same time the lever 4 is being operated
to move the detector-bar: While these two
operations are taking place (the unlocking of

"the switch-rails and movement of the de-
. tector-bar) the rollers /” are engaged by the

neutral or ineffective portions of the cam E,
and consequently ‘there will be no movement,

of the yoke F. -Should the detector-bar meet.

with no resistance in its rise.-above the rail,
the cam E will continte t6 rotate and the op-

“erative or effective portions of the cam B will - -

engage the rollers /' and cause the yoke F-to

'rock on its pivot, and: thus’ move the switch:

rails or points. - At about the time the cam E;
-has completed a half-revolution the parts will
.be in the position shown in Fig. 9, and the

circuit for the motor will have been broken

“to stop further rotation of the armature to
'move the cam farther in one direction.

As

hereinbefore stated, the motor-circuit will be

broken by the moving of one of the levers H:
"H’ on its pivot. As the cam isabout to com-
plete its half-revolution the pin A® engages an:

arm /! and causes its lever to-be rocked, thus

“disengaging the roller carried by the lever H
“or H, which by its engageément'with a shoul-
~der 7#° or /* prevents the gear &’ from: rotat-

ing. The gear & will then be rotated in-

stead of the cam E, and the enlargement A%,
acting on the roller carried by the lever H or

H’, moves the lever on. its pivot, thus break-

'ing the motor-circuit and allowing the arma-
ture of the motor to come to. a state of rest,
without injury. to the mechanism. = The posi-

tion of the gear ', the levers H and H’, and
the circuit-controllers I after their operation

recess ¢ to again lock the switch rails or
points in the position to which theyhave been
moved.

anism the détector-bar during the first part of
the half-revolution of the cam is raised above
the rail and during the last part of the same

 half-revolution the detector-bar.is lowered in’
the same direction in which it is raised—that.
is to say, the raising and lowering of the de-~
“tector-bar is done by an oscillatory move-

The detector-bar will also have been,
lowered below the rail-level. - With this mech-:
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ment. Of course the detector-bar may be
raised and lowered by a single movement in
one direction.

It will be understood that should the de-
tector-bar be prevented from being raised—
as, for example, when 4 train should be above
the detector-bar—the resistance offered to its
being raised will cause a roller 4 4’ to become
disengaged from a shoulder on the gear d°
and the gear d° to be rotated instead of the
cam, and, as stated, when the levers move
outward the cireuit of the motor is opened or
broken, as will be hereinafter described; also,
should the switch rails or points meet with
any abnormal resistance or with any resist-
ance in their movement the same result would
be obtained as regards the motor and cam, as
above described. In short, any resistance to
the movement of the cam and parts operated
thereby which is greater than the resistance
to the rotation of the gear ¢’ afforded by the
spring or springs 72’ will have the effect of
causing the levers to be moved outward to
disengage the rollers from the gear &° and
allow the gear to rotate instead of the cam.
Obviously the desired resistance to the move-
ment of the gear may be obtained through
the tension of the springs or the position of
the centers of the rollers relatively to their
point of contact with the shoulders and the
pivot of the levers, or both. With this ar-
rangement of mechanism it can be adapted,
through the adjustment of the yielding hold-
ing means, to operate under widely varying
conditions. o

The functions of the yielding holding
means which is intended to relieve the mo-
tor of operating-current when the operation
of the switch-rails is attempted while a train
stands over the detector bar or bars of the
switch-rails or when a resistanceisencountered
by the moving switch-rails may be unneces-
sary by the use in connection with a control-
ling-lever L of well-understood means for pre-
venting such attempts. It may also be under
some conditions that the sudden arrest of the
motor’s movement by obstructions to the

switch-points or from causes other than the

presence of a train upon the detector-bar that
no material damage will result other than the
blowing of afuse in the motor-circuit or that
when damage is incurred the infrequency of
it may not warrant the use of the yielding
holding means in this capacity—that is, of
breaking the motor-circuit. In such cases
the yielding holding means is easily rendered
inoperative by any other than the means re-
ferred to acting upon it only after the mech-
anism has operated to completely move the
switch-points, and in such cases the complete
closure of the indication-circuit (on interrup-
tion of the motor-circuit) by the yielding
means may be depended upon for the control
of the operating-lever.

The indication-circuits in addition to the

764,048

circuit-controllers 1, which are operated by
the levers H and H’', are provided with ad-
ditional circuit-controllers K, which are also
operated from the cam E. A circuit-con-
troller K is so arranged as to be operated only
at the end of the movement of the cam E,
which is necessary to completely lock the
switch-rails after they have been completely
moved in either direction. These circuit-con-
trollers are in series with the indication-cir-
cuit members of the controllers I. An ad-
vantage of having these circuit-controllers
for the indication-circuits in series with the
circuit-controllers for the motor is that the
indication-circuit might be established, were
it not for the second controller K, by the clos-
ing of the circuit-controller I, due to a train
being over the detector-bar or an obstruction
between a switch - rail and a stock-rail, in
which case, should the indication-circuit be
complete, the operator would be enabled to
put his lever in its complete position, thus
unlocking signal or other levers controlling
passage over the switch-rails attempted to be
operated. With the circuit-controllers in
circuit the indication-circuit is only estab-
lished after a complete movement and locking
of the switch-rails by the mechanism.

Each circuit-controller K comprises a pair
of contact-plates, with which a contact-plate
% coacts. % % designate the contact-plates
of one circuit-controller, and %° %' the contact-
plates of the other circuit-controller. The con-
tact-plate %, which is common to both circuit-
controllers, is, as here shown, carried by the
end of the lever G. It isadapted when the cam
E reaches the end of its rotation to move the
switch-rails in one direction to bridge one
pair of contacts, and when the cam E reaches
the end of its rotation in the opposite direc-
tion to bridge the other pair of contacts.
The contact-plates & 4* and #° Z* are suitably
mounted on a supporting-piece %°, and the
contacts of each pair are suitably insulated
from each other.

Referring now to Figs. 10, 11, and 12,
which are diagrammatic views, L designates
one of a number of levers which may be lo-
cated at some central point—as, for example,
a tower. Some levers L are used to control
the movement of switch rails or points and
other lever to control the movement of sig-
nals, and these levers are arranged side by
side in a frame. Means are provided, gen-
erally termed ‘‘mechanical interlocking,”
whereby the complete movement of one lever
may be made to release or lock certain other
lever or a number of levers, as service condi-
tions may call for. Primarily this interlock-
ing is arranged in order that before a lever
operating a signal may be moved to pass a
train over a given piece of track all levers
operating switches within the piece of track
must first be in their proper positions to in-
sure safe passage of trains over the switches.
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In addition to the mechanical interlocking
referred to an electric lock is provided for
each lever, which lock is adapted to be released
on the lever only after the apparatus or mech-
anism controlled from the lever has performed
its functions. As shown, this lock consists
of an electromagnet M and an armature 47, 0p-
erated by the elec‘m omagnet. lhe armature
7 is adapted to engage a rod m, connected

‘with the lever L.

The lever Iiis permitted a movement from
either its normal or reversed position suffi-
cient only to close a break in the motor-cirenit
whereby current is supplied the motor. After
the complete operation of the motor the lock
is released and the lever is then free to be
moved to its final position to release other le-
vers.

The electr omaonet and the lock opemted'

thereby constitutean ‘‘indication means,” asit
is generally known in theart. - The indication
or notification of the complete movement of
the switch-rails is obtained by the unlocking
of the lever. ,

The lever L operates a switch-arm /, and

when the lever L is moved the switch-arm /is

moved into engagement with contact-plates
12 Any desn'ed form of circuit-controlling
dev1ces may be used instead of the arm ‘md
the contact-plates 1 and 2.

Z designates a source of supply of electrlcal
energy, here shown as being in the form of
a battery. Usuallya set of storage batteries
is employed. In this invention the battery
Z is employed to furnish current for the mo-
tor, the electric lock, (indication means,) and
amagnetic direction-controller for the motor.

N deswnates the magnetic direction - con-
troller for the motor D. In this irvention

the motor D, being a series-wound motor, byt

reversing the direction of current through the
armature the armature may be made to run
in reverse directions. Whatever the type of
motor the direction-controller N is achpted
to control the supply of current to it in such
manner that the motor will moyve the switch-

rails to one position and again to another po-
sition. Themagnetic controller as here shown
comprises two mag nets n #’, suitably mount—
ed on a frame 27, and a pivoted armature #°,

carrying contact- plates 3and4, which aresuit-
ably insulated from each other. If desired,
the pivoted armature may be operated from
the field of the motor in a manner well under-
stood in the art.

The contact- phte 3 isadapted to bridge the
contact-plates 5 6 and 7 8, and the contact-
plate 4 is adapted to brldoe the contact-plates
9 10 and 11 12.

Referring now pqrtlcularly to Fig. 10, the

parts there illustrated are in the posmlons
they occupy after the switch-rails have been
completely moved to one of their -two posi-
tions, w hICh for convenience will bhe desig-
n‘Lted the “‘reverse” position, the contlolhn(r—

lever 1. having been put in its reversed posi-
tion to corxespond Wlth the position of the
switch-rails.

Referring now to Fig. 11, all of the parts are
shown in premscly the same position they oc-
cupy in Fig. 10 with the exception of the le-
ver 1., Which has been moved to place the arm
l onto contact - plate 2, and the direction-
controller N.. This movement of the leveri is
prior to the starting of the motor and is pri-
marily to supply current to the magnet » of
the magnetic direction-controller N in order
that the magnetic direction-controller may be

“operated to be in position to supply current

in the proper direction to the motor. The
circuit for the magnet #, starting from tlie
lntterv Z, is wire 13, arm /, contact-plate 2,
wires 14 and 15, magnet n, wires 16, 17, 18,
and 19 to battelv ThlS circuit 1s_shown in
heavy lines. The magnet » will then attract
the armature »°, and in doing so the contact-
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plate 3 is moved between the contact-plates

5 and 6 and the contact-plate 4 is moved be-
tween the contact-plates 11 and 12. A@ soon
as thig: movement of the armature 2° takes
place ‘a circuit for the motor is completed
which, starting from the battery Z, is wire 13,
arm /, contact-plate 2, wires 14,-15, and 20
conmct plato% 6 3, and 5, wire 21, contact-
plates <°, 2°, and 7", wires 29 and 30, throu(vh the
armatme d of the motor, wires 31 and 02 con-
tact-plates 11, 4, and 12, wires 33, 34, 35, and
36, field of the motor and wires-18 and 19
back to batter y. This cireuit is indicated in
dotted lines and in part by heavy lines. The
armature of the motor then rotates, and as
the gear ¢’ is not held by the Vleldlnff hold-
ing means (see Figs. 10 and 11) the gear will
revolve until the shouldet A? comes into en-
gagement with the roller carried by the lever
H As soon as the roller engages the shoul-
der 2* the gear @ will be held - from rotation
and the cam E-will then be rotated to unlock
the rod 4’ of the switch-rails and move the de-
tector-bar and the switch-rails. Coineident
with the engagement of the shoulder A* with
the roller A the shoulder 4% is carried to a posi-
tion Whlch permits the lever H' to shift the
roller N' into engagement therewith and to
move the contact—plates 7° from between the
contacts 7°4° to bridge the contact-plates <™.
By referring to Fig. 10 it will be observed
that the mechamsm ‘Lft(}l moving the switch-
rails from the normal position to the reversed
position the circuit-controllers I are operated
through the levers H H' to such position-that
upon the movement of the lever L from:its
reversed to normal position they will open the
circuit to the motor (circuit-controller I, op-
erated by lever H') in one.direction and close
the circuit to the motor (circuit-controller I,
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operated by lever H) ready to- recelve current -

in the opposite direction. -
By referring to Fig. 11 itryill be seen that
upon -the movement ot -the lever L h‘orn its
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reversed toward its normal position the arma-
ture m will engage the lever in such manner
as to prevent the lever L being moved to its
complete position. In case the switch-rails
are not completely moved by the motor for
any reason the lever L is free to be moved to
the contact-point 1, (assuming that it has been
moved onto contact-point 2,) thereby operat-
ing the direction-controller N to reverse the
direction of current through the motor. The
mechanism may be operated in this manner
until the resistance to the movement of the
switch-rails has been done away with.

Referring again to Fig. 11,the operation ot -

the motor to move the switch-rails will cause
the plate % of the circuit-controller K tomove
hetween the contact-plates 2’ #° at the end of
the cam’s movement and beforethe pin ¢* en-
gages the arm A° of the lever H to move the
lever H to the position shown in Fig. 12. Of
course when the lever H is moved by the en-
largement A* the lever H' will be caused to
move with it by the spring 4°. Also when the
lever ' is moved by enlargement 4* the lever
H will be moved with it by the same means.
When the lever H is moved to the position
shown in Fig. 12, the circuit to the motor is
broken by the circuit-controller I, operated
by that lever, but made by the circuit-con-
troller I, operated by the lever H', ready for
a reverse movement of the motor upon the
operation of the armature of thedirection-con-
troller.

TImmediately that the lever H is operated,
dueto the switch-rails being completely moved
and locked, the circuit (indication - circuit)
for the electromagnet M is made, which, start-
ing from the battery 7, is wire 13, lever
L, contact 2, wires 14, 15, and 20, contact-
plates 6, 3, and 5, wires 21 36, contact-plates
4, 4%, and 7", wire 37, contact-plates &', £, and
A, wires38and 89, electromagnet M, and wires
40, 41, and 19 back to battery. The electro-
magnet will then attractits armature 7 tore-
lease the lever, allowing it to be moved to its
complete normal position to unlock other le-
vers.

‘When the lever L is moved from the nor-
mal position, Fig. 192, toward its reversed po-
sition, Fig. 10, the lever [ is moved onto the
contact 1, in which event the direction-con-
troller would be operated to move its arma-
ture to the position shown in Fig. 10. With
the armature in this position and the levers
H H’ in the position shown in Fig. 12 the
circuits for the motor may be easily traced,
the current in thiscireuit passing through the
armature in a reverse direction.

What I claim as my invention is—

1. The combinationin a mechanism for mov-
ing switeh-rails, of an electric motor, a cam
rotated thereby, and a pivoted yoke connected
with the switch-rails and rocked on its pivot
by the rotation of the cam.

9. The combination with a mechanism for
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moving switch -rails comprising an electric
motor and a cam operated thereby; of means
connected with the switch-rails and actuated
by the cam for moving the switch-rails; a de-
tector-bar operated by the cam, and a locking-
rod connected with the switch-rails and en-
gaged by said cam.

3. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
cam operatively connected with the switch-
rails, gearing intermediate the armature of
the electric motor and cam for rotating the
cam, said gearing comprising a part adapted
to be held against rotation, and means for at
times holding said part against rotation.

4. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
cam operatively connected with the switch-
rails, gearing intermediate the armature of
the electric motor and cam for rotating the
cam and comprising a part which when held
from rotation permits the gearing to rotate
the cam, and means comprising a resilient con-
nection for holding said part at times against
rotation.

5. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
cam operatively connected with the switch-
rails, gearing intermediate the armature of
the electric motor and cam for rotating the
cam comprising a part which when held from
rotation permits the gearing to rotate the cam,
means comprising a resilient connection for
holding said part against rotation, and other
means for actuating said holding means to re-
lease the part and permit it to rotate.

6. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
cam operatively connected with the switch-
rails, gearing intermediate the motor and cam
forrotating the cam, comprising a gear-wheel,
and means for yieldingly holding said gear-
wheel against rotation.

7. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
cam operatively connected with the switch-
rails, gearing intermediate the cam and motor
for rotating the cam comprising a gear, means
for yieldingly holding said gear against ro-
tation, and means operated from the cam for
operating said yielding holding means to re-
lease the internal gear and permit it to rotate.

8. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
cam operatively connected with the switch-
rails, gearing intermediate the cam and motor
for rotating the cam comprising a gear hav-
ing shoulders, a pair of pivoted levers for en-
oaging the shoulders on the internal gear, a
spring for holding the levers in engagement
with the shoulders, and means operated from
the cam engaging said levers to disengage
them from the shoulders.

9. The combination in a mechanism for op-
erating switch-rails, of an electric motor, a
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cam operatively connected with the switch-
rails, gearing intermediate the motor and cam
for rotating the cam and thereby moving the
switch-rails and yielding means for at times
holding a part of the gearing against rota-
tion and which yielding means are released by
the cam upon a complete movement of the
switch-rails.

10. In combination with a mechanism for
moving switch-rails which comprises an elec-
tric motor and a cam rotated thereby, of a rod
connected with the switch-rails, and a means
carried by the cam for engaging said rod to
lock it against movement. )

11. In combination with a mechanism for
moving switch-rails which comprises an elec-
tric motor and a cam operated thereby, of a
rod connected with the switch-rails, and pro-
vided with recesses, and a pin carried by the
cam for fitting in either of the recesses to
lock the rod against movement.

12. The combination in a mechanism for
moving switch-rails, of a pivoted yoke con-
nected with the switch-rails, and a motor for
moving the switch-rails.

13. The combination of a mechanism for op-
erating switch-rails, which comprises an elec-
tric motor, a cam rotated from said motor
through intermediate gearing and a yielding
holding means for a part of said gearing, cir-
cuits for said motor, and a controller in each
ot said circuits which, when either is operated
by the yielding holding means, will open the
motor-circuit in which it is included.

14. The combination with a mechanism for.

operating switch-rails comprising an electric
motor, of a source of electrical energy, cir-
cuits between said source of energy and the
motor, a lever for controlling said circuits, an
electric lock for said lever—comprising an
electromagnet, circuits for said electromag-
net which include the source of energy, and

a plurality of circuit-breakersincluded.in each
circuit, which circuit-breakers are in series
with each other, and are operated by the mech-
anism whén moving the switch-rails.

- 15. The combination with a mechanism for.

operating switch-rails comprising an electric
motor, two circuits for the motor, a lever for
controlling said circuits, a lock for said lever
comprising an electromagnet, two circuits for
said electromagnet, two circuit-breakers in
series.and operated by the mechanism for each
circuit of the electromagnet, and a source of
electrical energy for said circuits.

" 16. The combination with a mechanism for
operating switch-rails comprising an electric

motor, two circuits for the motor, a lever for

controlling said circuits, a lock for said lever
comprising an electromagnet, two circuits for
said electromagnet and two circuit-breakers
in series and operated by the mechanism for
each circuit of the electromagnet, and a com-
mon source of electrical energy forall of said
circuits. :

17. The combination with a mechanism for
operating switch-rails comprising an electric
motor, two circuits for the motor, a lever for
controlling said circuits, a lock for said lever
comprising an electromagnet, two circuits for

the electromagnet, a circuit-breaker operated.

by the mechanism in each of the motor-cir-
cuits, two circuit-breakers in series and each
operated by the mechanism for each circuit
of the electromagnet and a source of elec-
trical energy for all of the circuits.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JOHN PRESSLEY COLEMAN.

Witnesses:
W. L. McDan1eL,
GEo. E. CrusE.
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