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tion, however being t‘Lken on the lme
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To all whony it 1m0y concern.:

Be 1t known that I, Marquis D. HaNLoN, a
citizen of the United States, and aresident of |
Wilkinsburg, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and uscful Improvements in Railway-
Switch - ODGI ating Apparatus, of which the
following is a Spemhcatlon —

My mmvention relates to apparatus for Mov-

‘1ng, shifting, or operating railway-switches,
and particularly to that class of apparatus

which comprisesan electric motor. 1 will de-
scribe a railway-switch-operating apparatus
embodying my invention and then point out
the novel features thereof in claims.

In the accompanying dra,wmb.._, Figure 1 is
a top plan view, partly in hor izontal section,
of a 1‘::1,i1way—switch-’-opemting apparatus 'em-

bodying my invention and showing it con-

nected with one of the usual two switch rails
or points.
tional view of the apparatus shown in Fig. 1,
the section being taken on the line 2 2 of Fig.
1. Fig. 3 1s a view similar to Fig. 1, the sec-

3 of
Kio. 1.
and partly in vertical longitudinal section, the
section being taken.on the line 4 4 of Fig. 1.

- Figs. 5, 6, and 7 are each detail views of two

30

35

- Cor 188[)011(]1110‘ parts in all of the fieures of the

45

parts of a clutch mechanism comprised in the
apparatus.
orammatical views Of a system of control for |
the motor and clutch comprised in the appara-
tus and an indication means, certain parts of
the apparatus being shown in vertical section.
“Similar characters of reference designate

drawings.

A debmmtcs one of the two hnes ot rails ot |

a railr md,and A’ one of the two usual switeh-
rails which are provided at points for chang-
ing cars from and onto the rails A from an ad-
jacent line of rails. |
Adjacent the switch-rails is an operating
apparatus by which their position is changed
as desired. The apparatus, as shown in the
drawings, comprises an electric motor B, a

clutch mechanism C, a speed-reducing-gear

- Fig. 2 is a vertical transverse sec-

Fig. 4 18 a view partly in elevation

Figs. 8, 9, and 10 are each dia-

i arrangémentD,and cam-cylinder E, by means
-of which the locking and unlocking of the 5o

switch-rails,the movement of the SWltch-rallS..

“and the movementof the usual detector-bar are
-secured.

The detector-bar 1s not shown, it be-
ing deemed not necessary, as it is well Lnown
in the art.
on a base or bed plate A* in a manner to be
hereinafter described, the bed or base plate
being suitably secured to the ties A% |
The electric motor B may be of any desired

type and construction provided its armature 60

be capable of rotation in reverse directions.
The motor 1s inclosed in a suitable casing 0,
and the casing 1s held on supports &', secured
to and oz{tendmw upwardly from the bed-
plate A”
journaled in the end walls of the casing 4, and
1t has connected with 1t a part ¢ of a cluteh
mechanism C. This connection 1s such as to
permit of a universal movement of the part ¢,

and, as shown in -the dmwmm the connec- 7o

tion comprises a collar ¢, secur edly held to
the armature-shaft, and a second collar ¢,
which is connected to the collar cm'by pins ¢*
in such manner that the collar ¢'' may rock on
the pins.
or lugs ¢, and the e%rs ¢’ are connected to
the collar ¢ " by pins ¢" in such manner that
the part ¢ can rock on the pins ¢*. The pins

¢ are located in a plane which extends at
right angles to the plane on-which the pins¢™ So

are located. The clutch mechanism C is of

“the friction type and is preferably an electric

clutch. The other or second part ¢’ of the
clutch is suitably fixed on what may be termed

a ‘‘high-speed ” shaft d of the speed-reducing- 85

oear arrangement. It 1s provided with an
annular recess, in which the energizing-coil ¢°
is held. The terminals of the energizing-coil
extend throuo'h the part ¢ and are joined to

contact-rings ¢’ ¢*, which are held on and be- 9o

tween ﬂanﬂ'es of a sleeve ¢’, of insulating ma-
terial. The ring of insulating materia,l is
suitably held on the high-speed shaft, and 1t
1s preferably inclosed in a casing ¢*. The part

¢ of the clutch serves as an armatnre for the 95

coﬂ ¢, and the clutch is of such strength as

These several parts are mounted 55

The armature-shaft is suitably 65

The part ¢ 1s prowded with cars 7 5
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“mounted on the high -speed shaft .

2.

to transmit the rotary motion of the arma-
ture to the high-speed shaft ¢ for the ordi-
nary operation of the switch -rails.
the switch-rails meet with any obstruction
during their movement which would prevent
them completing their movement and stop the

further rotation of the shaft ¢ or should a
1 ain be standing above the detector-bar when

1t 1s belng raised by the apparatus, the part
¢ of the clutch would slip on the part ¢*, while
continuing to rotate with the armatme

The qpeed -reducing-gear arrangement may
be any desired. As shown 1n the drawings,
1t comprises the high-speed shatt d, prowded
with the gear ', and a slow- %peed shaft ~,
which 1s suitably cotpled with the cam~cylin—
der E. The gear d' meshes with gears <" ',
carried on pins or shafts @’ d’, which are fixed
atone of their ends to a disk or plate 4’ loosely
The
gears d° d° mesh with an internal gear-wheel
d®, fixed to a part " of a casing for the speed-
reducing-gear arrangement, which, as shown

‘in the drawings, may be integral with the

parts 4 of the casing. On the same shafts
with the gears @® @' are smaller gear-w
d’ d*, and, as shown in the drawings, these
gear-wheels are integral with the gear-wheels
d’ d*. The gear-wheels @’ ¢ mesh with an
internal gear-wheel ¢“, whichiscarried by the
other part ¢ of the casing for the speed-re-
ducing - gear arrangement. As shown, the
gear ¢ 1sintegral with the partd® of the cas-
ing, which is suitably fixed on the slow-speed
shatt ¢>. The arrangement of gears just de-
scribed 1s such that upon the rotation of the
gear ¢ in either directionthe gears ¢° d* will
travel around the gear-wheel &°, and the gears
d’ d”, traveling with the gears d° @*, will cause

the gear d" to rotate, but at a slower speed

than the shaft a, on which the gear-wheel ¢’ is
fixed. _
The part d® of the casing is carried by a
base d' and preferably is integral with the
base . The base d" is also extended up-
ward to form a bearing &" for the slow-speed
shaft ¢*. The slow-speed shaft ° has fixed

to 1t one part, 7, of a couplincr or clutch F,

while the other part, /', of the coupling or
clutch is secured to one end of a shaft ¢, Pro-
vided for the cam-cylinder 5. Instead of the
shaft ¢ the cam-cylinder may be provided
with trunnions, in which case the part 7 of
the coupling or clutch would be fixed on one
of the trunnions. Asshown in the drawings,
the parts 7 7' of the coupling or clutch are in
the form of disks, and one of the parts—for
example, the part /—is provided with a tooth
or projection f*, which fits in a recess or
pocket 77, provided for it in the other part—
for example, the part 7.

The cam-cylinder E, asshown in the draw-
1ngs, 18 mounted on a shafte, whichis suitably.
Journaled in standards ¢ ¢, secured to the
bed-plate A®>. The cam-cylinder is provided

When ;

heels.

62,997

with two cam-grooves ¢ ¢*
ates a lever connected with the switeh-rails,
while the other cam-groove operates a lever
connected with the locking means for the
switch-rails and also with the detector-bar.
These cam-grooves are arranged on the cylin-

der insuch mannerduring one complete move-

ment of the switch-rails preferably that while
one cam-groove isoperating its lever the other
cam-groove will not operate itslever, and vice
versa. In other words, the cam-oroove &,
which operates the lever connected with the
switch-rails, will not operate the lever until
after the cam-groove ¢' has operated itslever
to unlock the switch-rails and raise the de-
tector-bar above the rail. After the cam-
oroove ¢ has operated its lever to unlock the
switch-rails and raise the detector-bar above
the rails the cam-groove ¢’ will then operate its
lever to move the switch-rails, atter which the
cam-groove ¢ will again operate its lever to
lock the switch-rails and to lowel the detector-
bar below the rail.

¢ designates the lever in the form of a bell-
crank, Which 1s operated by the cam-oroove
¢ and which is connected by a rod ¢ with the
bridle-rod ¢, joined to the switch-rails.

e designates the lever operated by the cam-
groove ¢. The lever & is connected by a rod
¢ with the locking means and bva,rode with
the detector-bar. |

¢ designates a castinﬂ‘ for supporting the
prOtS for the levers & and ¢, the casting be-
ing bolted to the bed-plate A®

The locking means for the switch-rails are
here shown as being independent of the re-
mainder of the apparatusand as being inclosed
in a casing ¢, mounted on a plate ¢,
secured to the ties A’adjacent theswitch-rails.

g* designatesalocking-rod, which is suitably
secured to both switch-rails. The free end of
the rod extends through the casing 75 md it
1s provided with notches OY TeCeSSes g° ¢*, into
which fit projections-¢° ¢°, carried by the rod

¢. In one p051t1011 of the sw:ltch—ra,ﬂs the

i

tion ¢° fits in the recess ¢*. When either of

‘the projections are in its recess, the switch-

rails cannot be moved.

The operation of the locking means is so
well understood in the art as not to require fur-
ther detailed description. When the switch-
rails are to be moved by the apparatus, the
rod ¢ is first moved to disengage either of the
projections ¢ ¢° from the lod g°, so that the
apparatus may move or shift the switch-rails.

After the sw1tch—1 alls have been moved or

shifted therod ¢ isagain moved to have either
of the projections ¢° ¢* engage the rod 4.

H designates what may be termed in the art
as an  indication-box.” It is, in effect, acir-
cuit-controller, being adapted when operated
to break and establish in part circuits for the
motor at predetermined times, and also to

, one of which oper-
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projection g" fits in the recess ¢°, and in the
other poswlon of the sw1tch rails the projec-
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‘tact springs or plates A* 27
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establish in part cireuits for the indication
means, which indication means are provided,
as i1s well known 1n the art, for indicating to
the operator whether or not the switch-rails
have been completely moved in response to
bhis movement of the controlling-lever for the
switch -operating apparatus.
tion means also have the function of preventing
the controlling-lever being moved to its final
position to release or lock, through mechan-
ical interlocking, other controlling-levers.

(Grenerally the indication means are inthe form

of an electromagnet, which through its ar-
mature and suitable connections operates a
mechanical lock engaging the controlling-le-
ver. 1n certain of 1ts position to permit of the
controlling-lever having at such times only a
limited movement. These indication means
may be any desired. ‘Theindication-box may
be of any desired form. Inshort, any desired
form of circuit-controller may be used, and
1t may be operated in any desired manner,
provided 1t establishes and breaks in part the
motor-circuit at determined times and also
establishes and breaks wholly or In part at
predetermined times the circuits for the indi-
catlon means. | -

The indication-box, as shown 1in the draw-
ings, 18 mounted on the casing ¢, and it com-
carrying con-
The contact-

~spring A* alternately upon the operation of

35

~ points A° A, also suitably arranged and in-

40

5O

Go

65

1ts lever engages contact plates or points A
i, suitably arranged and insulated, and the
contact-spring 4’ alternately upon the opera-
tion of 1its lever engages contact plates or

sulated. The levers 4 A are moved in one di-
rection by projections A® A, movable or car-
ried by the rod ¢, and in the other direction
by a spring 4", though the levers may be posi-
twelv moved in both directions through the

rod .

It will be seen, theretore, that my invention
comprises an electnc motor, a cam-cylinder,

and means intermediate the electric motor by

which the motion and speed of the armature
of the motor is communicated to the cam- -cyl-
inder and at the same time reduced. It de-
sired, the clutch and speed-reducing-gear ar-

‘rangement may be included in the motor-cas-
“inge without departing from the spirit of my

Invention. ~ Various other changes or modifi-
cations of the parts or their relative arrange-
ments may be made without departing from
the spirit of my invention.

easily inspected and the possibility of renewal
of any part without dismantling the entire
apparatus, this advantage being obtained
through the use ot the Sepa,rable clutches or

_couphno‘s and the supporting of each partof.
By having ;
one part of the clutch C capable of ‘a univer-

the apparatus on 1ts own base.

sal motion it is poss:lble to operate the appa-

These indica-

‘which 1s U‘GHGI“L“Y in the form of a
One pole of the battcw 1S

The arrangement .
illustrated is preferable on account of its being

‘to the positions shown in Fig. 9.

ratus from the motor should any part of the:
apparatus get out of alinement by reason of
The same is true ot

a shifting of the ties.
the couplmo K.

Any system of control may be employed:

for the apparatus. In Kigs. 8, 9, and 10 I
have diagrammatically illustrated a system of

control for the electric motor and an electric

clutch as well as a system of indication; but
the systems may be modified or changed as
desired. Fig. 8 illustrates the position of

controlling-lever L. and the position of the

parts comprised in the indication-box after
the switch-rails have been completely moved
to one position and locked and the control-
ling-lever put in its complete position. Fig.

75,

30

9 1llustrates the position ot the controlling-

lever to close the circuit on the motor and

the position of the parts of the indication-box

atter the apparatus has operated in response
to the preliminary movement of the control-

ling-lever and the indication received that the
SWltch rails have been completely and fully
moved to permit the controlling-lever being

moved to its complete position. Fig. 10 1s

similar to Fig. 9, with the exception that the
| controlling-lever has been moved to its com-

plete position to cut off current from the

“electric motor of the apparatus and the con-
trolling and mdlcatlon circuits.

The levet L is arbitrarily repreeented, as
1s the indication means M and the circuit-con-
troller N or switch operated by the lever.

Z, designates a source of electrical supply.
set of
storage batteries.
connected with the circuit-controller N, while

the other pole 1s connected with a common

return-wire. BV moving the lever L. to the
pomtmn shown 1in Fig. 9 4 circuit for the
motor is closed for the, rotation of its arma-
ture in one direction.

O, (see United States Patent No. 591,590,
oranted October 12, 1897, in the name of J. P.

Coleman,) and wires 2 3 to battery, the latter

wire being a common return.- The magnet ¢

‘This circuit, starting
from the battery Z, 1s circuit-controller N,'
wire 1, magnet o of a circuit-changer device

sle

95"

100

105

I10

being energized will attract the pivoted arma-

ture ¢ and have it close a circuit at ¢o° and

open a circult at o*. Current will then flow
through from the battery Z through circuit-
controller N, wires 1 and 4, contact-spring
7°, and contact-point 4°, (see Fig. 8,) wire 5,

contact ¢°, wire 6, through the coil of the

clutch C, electric motor, contact ¢°, (which is

made when o*is broken,) wires 7 and 3 to
The motor will then operate the ap-

battery.

120

paratus to shift the switch-rails, and when :

the switch-rails have been completely moved
the parts in the indication-box will be moved
By eom-
paring Figs. 8 and 9 it will be seen that the

circuit for the electric clutech and motor (they:
“being in series) will be broken by the con--

125
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tact-spring 2° being moved away from the
contact-point 4, and as it i1s moved away

from contact A’ it is moved into engagement

with the contact-point 2°. The indication-
circult will then be established, which, start-
ing from battery Z, is circuit-controller N,
wires 1 and 4, contacts A°> A°, wire ‘8, indica-
tion device M, and wires 9 and 3 to battery.
The 1ndication means will then unlock the
controlline-lever Li, (in a manner well known
in the art,) and the controlling-lever can then
be moved to its complete position, (see Fig.
9,) which will operate the circuit-controller
N to cut off current from the battery Z. Of
course 1t the switeh-rails have not completely
moved 1n response to the lever the engage-
ment of the contact-spring 2° with the point
A" will not be made. When the apparatus is
again to be operated, the controlling-lever
will be moved to operate the circuit-controller
to have current from the battery 7Z pass
through wire 10 to enecrgize the magnet o
and have it move the armature ¢o° to establish
the contacts n* 0°, (see Fig. 8,)so that current
will pass through the motor in the opposite
direction.

What I claim as my invention is—

1. In an apparatus for moving railway-
switches, the combination of a motor, a cam-
cyvlinder for moving the switch-rails, and an
electric clutch inter mediate the motor and cam-
cylinder. |

2. In an apparatus for moving railway-
switches, the combination of an electric mo-
tor,
rails, and an electric clutech intermediate the
electric motor and cam-cylinder.

3. In an apparatus for moving railway-
switches, the combination of an electric mo-
tor, a speed-reducing -gear arrangement, a
cam-cylinder operated from the speed-reduc-
Ing gear, and an electric clutch imtermecdiate
the electric motor and speed-reducing-gear ar-
rangement.

4. In an apparatus for moving I‘%LIIWELV--

switches, the combination of an eleetmc mo-
tor, a cam-cylinder operated from the electric
motor and comprising two cam-grooves, one
for operating a lever connected with the

switch-rails, and the other for operating a le-
Ver connected with the locking means for the

switch-rails.

5. In an apparatus for moving railway-
switches, the combination of an electric mo-
tor, a cam-cylinder operated from the motor
and comprising two cam-grooves, one for op-
erating a lever connected with the switch-rails
ancd the other for operating a lever connected

a cam-cylinder for moving the switch-

762,997

with the locking means for the switch-rails,
said cam-grooves being arranged so that they
will- altern‘ttely operate their levers.

6. In an apparatus for moving railway-
switches, the combination of an electric mo-

tor, a cam-cylinder operated from the electric
motor, and means operated by the cam-cylin-
der for moving the switch-rails and operating
the locking means for the switch-rails.

7. Thecombinationinanapparatus for mov-
ing rallway -switches of an electric motor,
a speed - reducing-gear arrangement, and a
cam-cylinder, sald parts being independently
mounted and detachably and operably con-
nected together.

8. Thecombinationinanapparatusfor mov-
Ing rallway-switches of an electric motor,
speed-reducing-gear arrangement, an electric
cluteh intermediate the motor and speed-re-
ducing-gear arrangement, a cam-cylinder, and
a cluteh intermediate the speed reducing-gear
arrangement and the cam-cylinder.

9. The combination in anapparatus for mov-
ing rallway-switches, of an electric motor, a
cam-cylinder, and a clutech intermediate the
cam - cylinder and the electric motor, said
clutch comprising two parts one of which is
arranged to have unive ersal movement.

10. The combination in an apparatus for
moving railway-switches, of an electric motor,
a cam-cylinder, and an electric clutch inter-

mediate the cam-cylinder and the electric mo-

tor, sald clutch comprising two parts one of
which is arranged to have umversal move-
ment.

11. The combination in an apparatus for
moving railway-switches, of an electric motor,
an electric clutch comprising two parts one of
which-has a universal connection with the ar-
mature-shaft of theelectric motor, and a cam-
eylinder operatively connected with other part
of the electric cluteh.

12. In an apparatus for moving railway-
switches, the combination of an electric mo-
tor, a cylinder operated therefrom and pro-
vided with cam-grooves, one groove being
adapted in its initial operation to unlock the

switch-rails, while a second cam-groove 1s in-

effective, and 1neffective while the second
groove 1s effective to move the switch-rails,
and finally effective to lock the switch-rails.

In testimony whereof I havesigned my name
to this specification in the presenCe of two sub-
S(‘I‘lblnﬂ‘ witnesses.

MARQUIS D HANLON
Witnesses:

W. L. McDANIEL,
JAMES CHALMERS, Jr.
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