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To all whom tt may concermn: S

Be it known that I, CuarLEy HamoN STAN-
LEY, a citizen of the United States of America,

and a resident of the city of Rorrer, in the
5 county of Carroll, in the State of Virginia,have

invented certain new and useful Improvements.

in Automatic Switches, of which the following
i1s a specification. | |

My invention relates to improvements in_

10 means for operating the tongue of a railway-
track switch, and has special reference to elec-
trically -operative apparatus of this nature
iwhich is especially adapted for use on electric

ines..

15 . The object of this invention is to provide

simplified and inexpensive switch-operating
mechanism embodying essential features of

which permits of compact association of the

20 parts and insures positive operation of the

apparatus to adjust the switch.
The above-mentioned and

binations, and arrangement of parts, as dis-

25 closed on the drawings set forth in this speci-

fication, and succinetly pointed out in the ap-
pended claims. - _ '_

With reference to the drawings filed here-

with and bearing like reference characters
30 for corresponding parts throughout, Figure

1 is a view in vertical longitudinal section of

a portion of a track-bed taken at a switch and-

showsmy improved switch-operating mechan-

ism in relative position and the casing therefor

35 in like section. Fig. 2 is a vertical transverse
section of the casing, taken on'line 2 2 of Kig.
1, showing the contained mechanism and also
shows a portion of the track. Fig. 3isa plan
view of a portion of the apparatus.
40 is a view of the switch-tongue removed and
viewed from theunder side. Fig. 5 is a plan
view showing a portion of a track and the

improved switch-throwing apparatusin place,

and Fig. 6 is a plan view of the operating-le-

45 ver and armature removed. ..
- Referring to the drawings, reference char-
acter 10 indicates the main rails of an electric
line, 11 branch rails, and 12 the switch-tongue,

adaptability, utility, and general efficiency

other desirable
objects are attained by the constructions, com-

Fig. 4~

the latter being -‘mounté,d for pivo.tal move-

ment in any suitable manner. This tongue is 50

preferably formed with a longitudinally-ex-

tending recess, as 14, arranged in the under
side surface adjacent the center of movement
and adapted as the seat for a spring-bar, as
15, which acts as a yielding connection be- 55
tween the tongue and operating mechanism.

‘One end portion of the spring-bar is suitably

formed to fit snugly in said recess at the outer
end and is fastened to the tongue at this point

in any suitable manner, and the remaining 60
portion of the spring-bar is made of suitable
width to fit freely between the side wall of
the recess, so that it will be free to spring to-
ward either side of the recess, and a longitu-
dinally - extending slot ‘16 is formed in this 05
portion of the spring-baradjacent its free end

of suitable width to receive freely the pin of
the operating-crank and conforming in length

_to the throw thereof. '

The mechanism for operating the switch- 70
tongue includes a vertically-disposed crank-
shaft 17, which is rotatably supported in a
suitable box or casing 18, mounted beneath

‘the switch, and this shaft is provided with a
| erank-pin 19 on the upper end, engaging di- 75

rectly with the spring-bar 15 in the slot 16,
so should any obstruction accumulate between
either side of the switch-tongue and adjacent

rail and block the switch the crank-shaft can

be operated against spring action, and this 8o
pin is arranged at a suitable radius to throw

the switch-tongue each time the crank-shaft
is turned one-half of a complete revolution.
‘Operatively connected with crank-shaft 17 1s
‘a horizontally-disposed driving-shaft 20, ro- 85
tatably supported in the box or casing 18 and

coupled to the crank - shaft by differential
gearing consisting of a bevel-pinion 21, fix-

edly mounted on.the crank-shaft, and a bevel-

wheel 22, secured to the driving-shaft i1n mesh 90
with the pinion. This driving-shaft 1s oper-
ated by pawl-and-ratchet mechanism includ-
ing a ratchet-wheel 23, fixedly mounted there-
on: a lever 24, retracted by a spring 24" and
disposed above said shaft and pivotally sup- 95
ported intermediate its ends, with one end ly-
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Ing adjacent the ratchet- wheel; a pendent

- pawl-carrier 25, consisting of a bar pivotally
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connected at one end with said end of the le-
ver; a link 26, pivotally connected at one end
with the lower end of the carrier and pivot-
ally supported at the opposite end beneath

the fulerum of said lever, and a spring-pressed

pawl 27, pivotally supported on said carrier

and related to said ratchet-wheel. Related to
the crank-shaft 17 is a spring-retracted stop-
pawl 28, which is pivotally supported on a
cross-bar 28" In casing 18, so as to coact with
a ratchet-wheel 29, which is fixedly mounted
on sald shaft and formed with opposite teeth
tor engagement with the stop-pawl at each
half-revolution of the shaft. This stop-pawl

1s normally held in retracted position by a
spring 80 and is advanced to engage one of

sald teeth during the latter part of the move-

ment of the crank-shaft by means of a push-

bar 31, pivotally connected with lever 24 and

fitting freely in a suitable slot 32 in said cross-
bar, with one side edge slidably engaging the
tail end of said pawl and having a suitable in-
cline on the opposite side edge to advance the
pawl against spring action as said lever is ad-
vancing, and this incline rides the wall of said
slot. --

In the present embodiment this switch-
throwing mechanism is arranged for opera-

tion by electricity, which is applied through

the medium of an attracting-electromagnet

33.and arepelling-electromagnet.-33', disposed

at opposite sides of the free end of lever 24
relatively to an armature 34, mounted there-
on. These electromagnets are electrically
connected with the rails of the track when the
device is employed on electric railways, so
that the current which drives the cars can
be utilized to energize the magnets, and as
now considered a suitable section of the track,
as opposite rails 10, lying forward of the
switch, 1s insulated, and electric conductors,

as wires 35, are connected to the rail-sections

and to the electromagnets, and electric con- |

cdluctors, as wires 36, are connected to the rails
of the track beyond the switch and to the elec-
tromagnets, while bond-wires, as 10", serve
to electrically connect the rails of the track
lying at each end of the insulated rails. The
armature 34 1s preferably swingably mounted
on lever 24 and hangs pendent therefrom, so
that the armature will retain a vertical posi-
tion, and thereby insure a more perfect meet-
1ng of. the faces of the armature with the faces
of the electromagnets. |
accomplished by providing opposite ears 34’
on the armature adjacent one end and bifur-
cating the lever at the free end to provide op-
posite arms 25°, which embrace the armature
and are connected with said ears by suitable
pivot-pins, as 37, engaged in corresponding
apertures 1n the ears and arms. -

Grranted installation of this device in con-
nection with anelectric railroad. Anoperation

This is conveniently |
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thereof to throw the switch would occur sub-
stantially as follows: As the electric car is
approaching the switch from the right of Fig.
5 and 1t is desired to throw the switch. the
motorman allows the car to pass over the rails
10" with the electric current turned on, and
the attracting and repelling electromagnets
are thereby energized by the current passing
from the car through these rails and the wires
35 and act simultaneously to attract and repel
the armature on lever 24, and thereby insure
a quick powerful action of the lever, which
raises pawl-carrier 25, causing pawl 27 to ro-
tate driving-shaft 20 a predetermined part of
a revolution through the medium of ratchet-
wheel 23, and thereby rotating crank-shaft 17
by means of bevel-gears 21 and 22 and ad-
vancing push-bar 31 to bring stop-pawl 28
to engage one of the teeth on ratchet-wheel
29 as the crank-shaft reaches one limit of its
throw. When the car leaves the insulated
rail-sections, the electric current will be cut
off from the electromagnets, and spring 24’
will then act to return the lever 24 to normal
position and with it the pawl-carrier and push-
bar, allowing spring 30 to retract the stop-
paw!l and leaving the driving-shaft, crank-
shatt, and switch-tongue at rest until again
operated by a following action of the lever.
By mounting the spring-bar on the switch-
tongue and arranging same in a recess in the
under surface a simplified yielding connec-

which is not likely to become clogged with

dirt, while the pawl-and-ratchet mechanism

disclosed for operating the crank-shaft is posi-
tive 1n operation and consists of but few parts,
and by using the repelling-magnet in combina-
tion with the attracting-magnet a quick posi-
tive action of the operating-lever is insured.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent of the United States of America, is—

1. Inaswitch-operating device of the nature
mdicated; the combination with a swingingly-
mounted switch-tongue,andreciprocal tongue-
operating mechanism, of ‘a spring-bar secured
at one end to said tongue and connected at the
free end with said mechanism.

2. Inaswitch-operating device of the nature
indicated; the combination with a swingingly-
mounted switch-tongue, and a rotatably-
mounted crank, of a spring-bar secured at one
end to said tongue and engaged at the free
end with the pin of said crank.

3. Inaswitch-operating device of the nature
indicated; the combination with a swingingly-
mounted switch - tongue, and a rotatably-
mounted crank disposed beneath said tongue,
of a longitudinally-disposed spring -bar se-
cured at one end to said tongue and having an
elongated slot adjacent the free end engaging
the pin of said crank.

4. Inaswitch-operating device of thenature
indicated; the combination with a swingingly-
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mounted switch-tongue having a longitudinal
recess in the under surface, and a rotatably-
mounted crank beneath said tongue, of a

spring-bar in said recess secured at one end |

to said tongue and having an elongated slot
adjacent the free end encgaging the pin of said
crank.

5. Inaswitch- -operating device of the nature

indicated: the combination with a swingingly-

mounted Switch—tono ue, a drivin O‘-Shaft oper-
atively connected theremth and a ratchet-
wheel fixedly mounted on said shaft, of a re-
mprocallv—mounted lever, a pwotallv-mount-
ed link, a. pawl-carrer pwoted to sald lever
and link, and a pawl on said carrier related
to said wheel

6. Inaswitch-operating devwe of the nature
indicated: the combination with a swingingly-
mounted switch-tongue, a driving-shatt oper-
atively connected therewith, and a ratchet-
wheel fixedly mounted on said shaft, of a
spring-retracted lever pivotally mounted at
one side of said shaft with one end extending
to the opposite side thereof, a link plvota,lly
supported substantially opposite to the ful-
crum of said lever, a pawl-carrier pivoted to
said lever and lmk and a pawl on said carrier
related to said wheel.

7. Inaswitch-operating device of the nature
indicated; the combination with a swingingly-

mounted sw1tch—-t0n0‘ue a crank-shaft opera- |

tively connected therewmh a driving -shaft
connected with sald cranL-shaft and a ratchet—
wheel fixedly mounted on the driving-shatf,
of a second ratchet-wheel fixedly mounted on
the crank-shaft, a stop-paw! related to said
second wheel, a remprocally—mounted lever, a

pivotally-mounted link,a pawl-carrier pivoted

to said lever and link, a pawl on said carrier

related to said first wheel, and a push-bar

mounted on said lever and related to said stop-
pawl.

8. Inaswitch-operating demce of the nature
indicated:; the combination with a swingingly-
mounted switch- -tongue, a crank- shaft opera-
tively connected therewith, a drive-shaft con-

nected with the crank- sha,tt and pawl-and-

ratchet mechanism connected with the drive-
shaft. of a ratchet-wheel fixedly mounted on
said crank-shaft and having opposite teeth, a

"stop-pawl related to said ratchet and & push-

bar related to said stop-pawl and operatively
connected with said mechanism.

9. Inaswitch-operating device of the nature
indicated; the com bmatlon with a swingingly-
mounted switch-tonwue a crank-shatt opera-
tively connected theremth a drive-shaft
connected with the crank- Shatt and a ratchet-
wheel fixedly mounted on the drive-shatt,
of a ratchet-wheel fixedly mounted on said
crank-shaft, a spring-retracted stop-pawl re-
lated to said second wheel, a reciprocally-

mounted lever, a pivotally-mounted link, a
pawl-carrier pivoted to said lever and link, a .

' pawl on said carrier related to said Wheel

and a push-bar mounted on said lever and en-
gaging with said stop-pawl.

10. In a switch- -operating device of the na-

ture indicated: the combination witha spring-
retracted switch - tongue -operating mechan-

| ism, including a reciprocally-mounted lever,

and an electromagnet, of an armature related
to said magnet and swingingly mounted on
sald lever. |

11. In a switch-operating device of the na-
ture indicated; the combination with spring-
retracted switch -tongue-operating mechan-
ism, including a reciprocally-mounted lever,
and an attracting-electromagnet at one side
of said lever, of an armature related to said
magnet and swingingly mounted on said le-
ver, and a repelhnﬂ-electromaf}‘net at the op-
posite side of said lever.

12. In a switch-operating device of the na-
ture indicated the combination with spring-
retracted switch-tongue-operating mechan-
1S,
disposed reciprocally-mounted lever having
opposite arms, and ad attracting-electromag-
net at one side of said lever, of an armature
related to said magnet and having opposite
ears adjacent the upper end pivotally con-
nected with said arms, and a repelling-electro-
magnet at the opposite side of said lever.

13. In a switch-operating device of the na-
ture indicated the combination with spring-
retracted switch -tongue - operating mechan-

ism, including a substantially horizontally dis-

posed lever, and an electromagnet, of an arma-

ture related to said magnet and pending from

said lever and swingingly mounted thereon.

14. In a switch-operating device of the na-
ture indicated the combination with spring-
retracted switch-tongue-operating mechan-
ism, including a reciprocally-mounted lever,
an armature on said lever, and an attracting-
electromagnet at one side of said lever, of a
repelling-electromagnet at the opposite side
of said lever. |

15. In an electric railway, the combination
with spring-retracted switch-tongue-operat-
ing mechanism, including a lever, an arma-

net, insulated rail-sections placed in advance
of the switch, electric conductors leading from
said sections to the magnet and from said
magnet to rail-sections beyond the switch, of a
repelling electromagnet at the opposite side of
said lever and connected with said conductors.

16. Inan electric railway, the combination

with a swingingly-mounted switch-tongue, a

driving - shaft operatively connected there-
with, and a ratchet-wheel fixedly mounted on
sald shaft., of a reciprocally-mounted spring-

| retracted lever, a pivotally-mo mted link, a

including a substantially horizontally
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pawl on sald carrier related to said wheel, an

armature on said lever, an attracting-electro-
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magnet at one side of said lever, a repelling- Signed at Laurelfork, Virginia, this 25th
clectromagnet at the opposite side of said le- | day of March, 1904.
ver, msulated rail-sections placed in advance - - f. \
of the switch, and electrie conductors leading CHARLEY HAMON STANLEY.
5 from sald section to said magnets and from Witnesses:
said magnets to rail - sections beyond the | K. P. BraxscomE,
switch. S. KDGAR MARSHALL.
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