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. No. 829,630.

To -all whom it may concern:
" Beit known thst I Roy'V. CoLLixNs, a Citix |
zen of the United States , residing in’ the bor- |
ougi.of Manhattan, in the city, county, and:
'.St,ame of New Yonk “have invented : certain:;

T o N B VY YA Bl 5 o0

\TENT OFFICE.

~ROY V. COLLINS, OF NEW:YORK, N. Y-

AUTOMATIC SWITCH.COMPANY;
TION OF NLW YORK

, ASSIGNOR TOTHE AMERICAN
O N EW JORK, N Y., A CORPORA-

D a I SWIET CH.

. 2polication filed July13.

e Speecification-cf:

Letters Patent. - Patented Aug. 28, 1906.
1903. Serial No. 166,361..

- new and useful Imp1 ovements in. Switches, of |

~which the following is. a

- specification,. refers
ence. being had to the accompanying draw-.|

.-angs, forming a part-hereof. -

10!
| and to means for operating:the same.for the |
,pulpose of shuntmg 4 car ..or.a.:train ofi

l‘hls invention relates.to railway- sw1tches

- cars, from one: line to.anotheror..from the:l

15

_"-.111:1111 line to.:a side track.or turnout,; and-it

has particular . reference to the switches of.

electrically-operated railways and. to:means.

. ~for moving the switches and setting them to a:|
~ +desired. posﬂzlon by electricpower taken from.
. the maimn conductor and deflected:to an elee-:
~zo:tromagnet connected with-theswitch by the. |
~ passing of the trolley-contact:to an ;msmateda
..section.of the main. conductor while tha car 1811

o driven by the.motor.

The object of .the invention is:to pmwde

; snnple and direct-acting.mechanismfor trans-

. mitting :the motion of :the: armature of the |

. magnet to the sw:

- :-enelglmtlons O
30,

1teh and mov:
site < directions alternately :upon:successive..
£ |

he magnet. -
-A further object of: the invention isito pro-

o Vlde an automatic. switch-operating mechan- |
- 1sm that will permit.the.switch to.be nioved:|;

~ and set from the car in.the usual manner 1f 113 -
.. should be necessary to do so.

35. -

In the accompanying drawings, FRigure . 1

. represents a top view of .the: mechanism by:

o which the motlcm of the armature of- the elec-

. tromagnet is transmitted tothe-switch.: Fig.:

.. 9218 a flont e.
40,

being shown partly in section.

levation.of -the same, tha Gasmow
Fig 3188 sec

a--tmnal side elevation:of the .connections be-

tween the mechanism that transniits. $he mo-

ectric connections: between the magnet and:
e main. coxlductor or wire.. Fig..5is:a plan<

t]

. view of -the:switch and: the transverse*md by:

which the mofion of a vertical rod, Whlch s

. operated by the electric mechamsm 18:trans—+
-+ mitted to the switch. the casing for the trans-:
50

verse rod -bemg: in section.: 6 15:a dias:

Fig.

. grammatic representation: of the mechanism,.
. «1ts.connections wath-the.switch, and the elec- |

tric.. connections.. with the . main.:conductor::

Fig. 7 represents a modification of the ar-

|- other: at a

Ing 1t in: OPPO+

.._t.fl.i:l..

. b rangement. by: which: the motion of the. arma-

ture 18 transmitted to the switch.. - Figs. 8 to
11 are diagr ammatlolepresentatmm of a por-

! bion.of the mechanism that transmits the mo-

131011 of the electromaﬂ*nen to-the.switch.
. Referring to the: dr awings, A designates a

SWlt(Jh pwoted toaswit ch-plate B, which con-

nects: Wlth the track-rails in the. usual man-
ner. '

set alongside the track; this particular one
being, 1@6&136(1 near the. SWltCh so that the box
or case cantaining the: SW1tch-0pemtmﬂ mech-

unnecessary 4o provide a spemal support for
the purpose.

o 1s:the: mam or.trolley wire, and F one of
the cross-wires that extend across-the track

support the main or trolley wire. -
'Lhe :meehanism .by: which the: switch is
. shlfted to-shunt the car.from:one.track to an-
siding or at the-junction of the
tracks of, two roads is inclosed in a box o
case (5, which 1s hung on a trolley-pole D by
means of collars a @, placed on the-pole to
which-iti:is . fastened or 1t, may be -other-
wise supported a suitable dlsta,nce from the

| track:at one side, preferably immediately Op-

posite the switch- which the mechanism it
contams 1s;1ntended to operate. |
- Inside of the box there is an electromagnet
1 jssupported. by a.frame. 2, fastened to one
side.of the box:". Thewires 3 4 of the magnet
.are.connected: with' bindin g-posts 5 6 inside
‘the box, and-these;n turn are connected with
the trelley—w;tre 1, ad will be:further and
[tmore tully descmbed preuently
« The numeral 7 designates: the armature of
tne magnet, which. has a. snank 8 projecting
from it that carriesa yoke 9. Theends 10 10

| l:of the. armature are slotted..to receive the
- tion and the switch. Fig. 4.vepresents the.!

S e._
45;

rguide-rods: 11:11; that project inward from
the . sides -to: which they are fastened by
serews, as.shown. The end of tie yoke 9 1s
-sblfurcated and tne guide-bars 11 11 pass
wthrough the. bifurcations, while the extremi-
ties:of thebifurcations embrace the ‘Tight-
hand -edge of:-a plate:13 and are- connected
-witn: the-platerby pins 14 14, passed through
celongated slots 15 15, formed in the ad Jacent
part: "of the. plate, the. plate. thus being per-
‘mitted to move lengthwise to.a- mmted eX-
tent. In this way the armature is held and

i

.D.is one of the trolley-wire poles that are

anism can be attached to it;thus making it

| trom post: to post.on opposite-sides and-which
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~ to the magnet.

10

20

b
Sy |

30

guided by means of the guid_e'—-bars, and the
plate 13, being connected with the armature,

receives motion from it when it is attracted
The plateisreturned by any |
-suitable means, and in the construction shown

by a spring 16, fastened to one side of the box
and engaging a strap 17, connected with clev-
1ses 18 18, the pins of which are passed
through elongated slots 19 19 in the bottom
part of the plate. Formed in the plate are
two Y-shaped slots 20 20.and a heart-shaped
slot 23. The Y-shaped slots comprise re-
cesses 21 and 22 and a portion 20 uniting the
recesses, which 1s of a substantially rectangu-
lar shape, thus forming a square space or
opening 24 instead of an angle, as would be
the case were the outer sides or edges of the
branches extended to the closed end in
straight lines. The heart-shaped slot 23 is
broader than slots 20 20, and the upper and

lower edges are bent abruptly at 26 26, from i
which point they are continued to the ends of :

the slot in straight lines perpendicular to the
side edges of -the plate. Between the
straight sides of the slot 23 is a short V-
shaped tongue 27.

Behind or beneath the plate 13 is another
immovable plate 28, supported in place by
having one end fastened to one side of the
box by means of screws or other suitable de-
vices. This plate has an elongated slot

formed in 1t, and at opposite points beyond

the ends of the opening on a line parallel with

- the edges of the plate there are pins 30 30, pro-

35

4C

55

60

Jecting from the face of the plate 28, and
which rest in each of the Y-shaped slots 20 |

20, respectively.

Back of the f
rod or ink 31, that extends down through the
bottom of the box and through a suitable

casing 32 to a box or casing 33 underground,
where 1t 1s pivoted to one arm of a bell-crank

lever 34, fulcrumed to a casting 35, attached
tothe casing. The other end of the bell-

crank lever 1s connected to the switch A by a |

rod or link 38.  Suitable guides 36 are placed
in the casing 32 for the rod. Inside the box

near 1ts upper end the rod carries a pin 37,

that projectsiromit horizontally and is passed
through the elongated opening 29 in the plate
28 and 1s entered into the slot 23.. |
31 1s thus made to forin a link between the

switch A and plate 13.

The plate 13 forms a connection between
the armature of the electromagnet and the |

switch, and the function of this connectionis

1t 1s attracted by the magnet to the switch
first 1n one direction to move the switch
from the position where, say, it leaves the

track open to a passing car to the position

where 1t shunts the car to another line or sid-
ing, and, upon the next actuation by the mag-

net,n the opposite direction, thus moving the

1ing means, combined with the peculiar pin-

xed plate 28 there is a vertical |

' 1ng-posts in the box.

The rod -

- 829,630

movements of the plate are brought about by
successive energizations of the electromagnet
with intervals of demagnetization between,
during which the plate is automatically re-
turned to one of two normal positions.

The slots 20 20 and the pins 30 30, project-

ing into them from the fixed plate, are in-

tended to give a longitudinal movement to

the link-plate 13 when it is moved by the ac-

tion of the electromagnet and armature in
one direction and by the spring or equivalent
means 1n the opposite direction, the slots
moving against the pins and the pull of the
armature combining to produce an oblique or
dalagonal motion of the plate, and these slots
and pins are hereinafter referred to as the
“guiding means’’ for the plate. These guid-

70

75
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and-slot connection betweenrod 31 and plat-e |

13, serve upon the successive movements of
the plate to move rod 31 first in one direction
and then in the other direction, as will be
more Tully explained presently. -

The electric connections of the switch-
moving mechanism with the main or trolley
wire and the means by which they are caused
to act will now be described.

At a point a greater or less distance from
where a switch is located a bridge-wire 40 is
laid over or alongside of the main or trolley
wire i, and its ends are connected with

the main wire between them, so that the
current leaves the main wire and flowing
through the bridge-wire returns to the main
wire on the opposite side of the second
breaker. Between the breakers and adja-
cent to the second one a wire 43 is connected
with the upper side of the main wire, while
the other end is attached to one of the bind-
Another wire 44 has
one end attached to the upper side of the
main wire beyond the second breaker and

' the other end connected with the other bind-

ing-posts in the box. Hence the part of the
main wire between the breakers being per-
fectly insulated the current cannot pass to
the electromagnet until this part is brought
into a circuit. This occurs when the travel-
g contact (indicated by the numeral 45)
passes the breaker 41 and reaches the insu-
lated part of the wire beyond the breaker,

wherelpon a circuit is-made from the main

wire beyond the breaker 42 through the wire
44 to the magnet, then through wire 43 to

| _ - the part of the main wire between the break-
to transmit the motion of the armature when |

ers, and thence through the traveling con-
tact to the motor and rail, as indicated by
the arrows. | o

The operation of throwing the switch will
now be described, and for this purpose the
movements of the plate 13 will be discussed
1in detail, reference-being had to Figs. 2, 8, 9,
10, and 11. It should first be observed that

65 switch, back to its first position. The two | the plate 13 is loosely supported-—that is, it

oreakers 41 42, that insulate the part E of
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1s mounted so as to have a limited freedom ! pin 37 (which in the position now under con-

of movement in any direction and no point
of said plate is fixed, as would be the case,
for instance, were the plate designed to ro-
tate. When the plate moves, accordingly,
all of 1ts points move in the same direction
and through the same distance, the plate

- having, i other words, a motion of transla-

10

- plate, the slots in the

L5

2Q

tion and no rotation. The means for trans-
lating the plate or giving to it the movement
referred to comprises, with the prime mover,
which has a double engagement with the
plate heretofore re-
ferred to, the pins which work in the slots to
guide and shift the plate, and the pin 37.
Starting 'with the plate in the position
which 1t 1s seen to occupy in Fig. 2 and in the

~diagram of Fig. 8 the plate is drawn to the

0y the actuating member 9, |
under the mfluence of armature 7, which is |

richt, Kig.. 2,

controlled by the magnet 1. Since the rod
or link 31 can have no lateral movement, but

~only a vertical movement, and since the pins

30, travelg m recesses 22, prevent the plate
from moving freely up or down, the pin 37

will travel upon the lower limb ¢ of slot 23

and the rod 31 will be raised and the switch-
tongue shifted to the right. (See Fig. 3.)
Accordingly it will be seen that the lower
limb #’ of slot 23 serves as a track upon which
the pin 37 may travel to shift the rod 31, and
consequently the switch.

‘When the plate has reached the limit of

- its movement to the right, the parts are in

35

40
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the position indicated in the diagram of Fig.

9. It will be observed that during themo-

tion of the plate to the right just described
sald plate was moved upward slightly by the
travel of pins 30 in the inclined recesses 22.

The plate now being released by the magnet |
1 the spring 16 pulls it toward the left, and |

on account of the recesses 22, in which the
pins 30 work, 1t will be swerved downwardly
just enough to cause the end of projection
27 to strike beneath the pin 37. The latter

being prevented from moving upward, and

therefore being relatively fixed on account
of the position of the switch against the rail,
the plate upon its further return movement
will be shifted by the engagement of pin 37
by the limb # of slot 23. Fig.10illustrates
in dotted lines the position of the parts just
as the point of projection 27 strikes below
the pin 37, while the full lines show the posi-

5 -tion of the parts when the plate finally comes
to rest and as these parts are just previous

to the next actuation of the plate by the
prime mover or actuating member 9. When
this next actuation of the plate occurs, Fig.
11, the pin 37 will travel upon the upper
limb #* of the slot 23, the pins 30 in the re-
cesses 21, and the rod 31 will be moved down.
When. the plate is released by the magnet

and 1s drawn back by spring 16, the point of |

the projection 27 will be carried above the

|

sideration is at the limit of the downward
movement) and the pin 37 will engage the
limb #* of slot 23 and will cause upon the
tfurther return movement of the plate the
shifting of said plate upwardly until the
plate finally comes to rest again in the posi-
tion shown in Figs. 2 and 8. Tt will accord-
ingly be seen that the limbs # and # of slot
23 form a cam-track having two oppositely-

nchined portions upon which the pm 37 may

travel to cause the shifting of the rod or link

31, and consequently the alternating back-

ward and forward movement of the switch,
and also that the limbs # and. # of said slot
form a second track which has two oppo-
sitely-inclined portions and which the pin

37 1 a relatively fixed condition engages to

cause a shifting of the plate. Furthermore,
1t will be seen that the slots 20, with the two
recesses 22 and 21 and the pins 30, serve to

' guide the plate after each actuation of the

prime mover to bring the plate-shifting or
cam track and the pin 37 into the proper re-
lation. Accordingly, for the sake of clear-
ness, the slots 20, with the recesses 22 and 21
and the pins 30, will be referred to as “ guid-
ing means’’ for the plate, while the track #

‘and #, codperating with the pin 37, will be

referred to as the ‘“plate-shifting means.”

It will be obvious that one of the slots 20,
having the two recesses 22 and 21, would be
suflicient to perform the functions assigned
to both of these slots; but it is preferable to
employ two, one at each end of the plate, in-
asmuch as the plate is more evenly balanced
and less liable to get out of order. It will
also be obvious that the slot 23, as well as the
slots 20, may be variously arranged upon the
plate without affecting in any way the
proper pertormance of the functions of the
plate. Furthermore, it will be understood
that the slots in the plate may be replaced
by tracks formed upon the plate in case it
should be so desired. Many other changes
may also be made in the specific construction

of the plate without departing from the in-
vention.

A modification of the invention is repre-
sented by Fig. 7. In this the armature 7
1s connected with a lever 46, fulerumed to
the side of the box at 47. The lever is con-
nected with the vertical bar 48, which is
held 1 guides 49 49 and slides freely up anc
down when the armature is attracted to anc
released by the magnet. The lower end of
the bar 48 carries the yoke 9, which connects
with the plate 13, which in this construction
1s located in the case 33 in line with the hori-
zontal bar 38, that extends transversely
through a box or casing underground to the
switch-plate B and connects with the switch
A from underneath, as shown. The fixed

plate 28, that carries the pins 30 30, is at- -

tached to the side of the casing, and the pins

3
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enter the slots 20 20 in the same manner as ! rectangular with the tongue projecting into

heretofore described; but the movable pin 37
1s on the end of the

quired, and the action of the slot 23 on the
bar 38 1s direct. The weight of the bar 48
and the plate 13 1s relied upon to return the
plate to 1ts normal position, and thus the
spring 16 1s dispensed with. |

By connecting the armature with a lever
the necessary motion of the plate 13 for
shifting the switch 1s obtained with a very
small motion of the armature. As the dis-
tance the magnet will attract the armature
1s limited it may not be possible to move the
plate 13 the required distance when con-
nected directly with
olve 1t a greater movement the armature
may be connected with a lever and the lever
connected with the plate 13, whereby the
length of the movement of the end of the le-
ver that connects with the plate will deter-
mine the movement of the plate. This con-
struction may be applied to the armature
and plate shown 1 IFigs. T and 2 as well as
the arrangement shown by Fig. 7. In this
modification as the plate 13 1s parallel to the
rod 38 the box G will be hung on the post, so
as to face up or down the track instead of
facing the track, as in the construction pre-
viously described.

If the switeh 1s in the right position for the

~car—that 1s, if it 1s in the position shown in

Fig. 3, so that the car will leave the line it

1s on and enter another line and no shifting

of the switch is desired—when the car arrives
at the first breaker the current is shut ofl
and the car allowed to pass the two breakers
and enter the other line by 1ts own momen-
tum. |

The breaker and bridge-wire are located
some distance—say seventy-five feet, more
or less—Ifrom the switch 1n the direction
the car approaches the switch, as indicated
by Fig. 4, so that the shifting of the switch
can be effected before the car arrives at the
switch, and, furthermore, when the switch
is not to be changed the shutting off of the
power can- be done at a distance from the
switch and the car pass the switch with the
power on. |

The invention 1s not limited to an electrie
circuit taken from the main wire for oper-
ating the switch, as 1t may be taken from the
rall or from any outside source, if desired.

The slots that engage the pins and move

the magnet may be differently shaped to
perform their functions.
cage the fixed pins 30 30 may have their
limbs perpendicular to the side edge of the
plate, while the slot that engages the mov-
able pin 37 may remain substantially V-

shaped, or the latter may be substantially

transverse bar 38, and
thus a bell-crank-lever connection is not re-

the armature, and to

the plate when the armature 1s attracted by

Those that en-

the same to divide the slot into two parts
on one sice for the movement of the pin up
and down and the slots 20 20 may be formed
supstantially V-shaped. In the first-men-

tioned arrangement of these slots the plate

would not be moved obliquely, but in a
straight line, and the slot 23 would be shaped
so as to produce the up-and-down move-
ment of the pm and the bar to shift the
switch. Ifurthermore,the electromagnet and
the plate may be placed underground along-
side of the switch-plate and connected di-
rectly with the switch by means of a rod.

I claim as my invention—

1. In arailway-switch, the combination of
an actuating member, a freely-supported
plate engaged by said member, a switch, a

70
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Imk operatively connected with the switch

and engaging the plate, and means for trans-
lating the plate to shift its position with re-
spect to the link.

2. In a rallway-switch, the combination of
an actuating member, a freely-supported
plate engaged by said member, a switch, a
link eperatively connected with the switch
and engaging the plate, and means for trans-
lating the plate obliquely after each actua-
tion thereol by the actuating member to
shift its position with respect to the link.

3. In a raudway-switen, the combination of
an actuating member, a freely-supported
plate engaged by said member, a switch, a
Iimk operatively connected with the switch
and engaging the plate, and means to trans-
late the plate alternately first toward one
sicle and then toward the other side to shift
1ts position with respect to the link.

4. In'a railway-switeh, the combination of
an  actuating member, a freely-supported
plate engaged by said member, a switch, a
link coperatively connected with the switch
and engaging the plate, an inclined track on
the plate adapted to engage a relatively fixed
part to shaft the position of the plate with re-
spect to the link. | ' |

5. In-a railway-switch, the combination of
an actuating member, a freely-supported
plate engaged by said member; a switch, a
link operatively connected with the switch
and engaging the plate, a track with two op-
positely-inchined portions on the plate adapt-
ed to engage a relatively fixed part to shift

Q0

95

10C

10

110

115

the pesition of the plate with respect to the

link.

6. In & railway-switch, the combination of
an actuating member, a freely-supported
plate engaged by said member, a switch, a
Imk operatively connected with the switceh
and engaging the plate, a track with two op-

' positely-inclined portions on the plate adapt-

ed to engage a relatively fixed part to shift
the position of the plate with respect to the
link, and means for causing each portion of

120
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the track to he engaged alternately by the |

fixed part after each successive actuation of
the plate by the actuating member.

7. Ina railway-switch, the combination of
an actuating member, a freely-supported

- plate engaged by said member, a switch, a

10
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link operatively connected with the switch,
a pm-and-slot connection between the link
an. the plate, and means for translating the
plate obliquely after each actuation thereof
by the actuating member to shift the posi-
tion of the slot with respect to the pin.

3. In a railway-switch, the combination of
an actuating member, a freely-supported
plate engaged by said member, a switch,a
link operatively connected with the switch, a
pin-and-slot conr.ection between the link and
the plate, and means to translate the plate

alternately first toward one side and then to-
ward the other side to shift the position of

the slot with respect to the pin.

9. In a railway-switch, the combination of
an actuating member, a freely-supported
plate engaged by the actuating member, a
switch, a link operatively connected with the
switch and engaging the plate, an inclined
traek on the plate adapted to engage a rela-

tively fixed part to shift the plate with re-

spect to the link, and means for guiding the

e

the proper relation.
10. In a raillway-switch, the combination

plate to bring said track and fixed part into

of an actuating member, a freely-supported
plate engaged by the actuating member, a

switch, a link operatively connected with the

switch engaging the plate, an inclined track:
on the plate adapted to engage a relatively
fixed pin on the link to shift the plate with re-

spect to tne link, and means for guiding the

plate to bring said track and pin into the

proper relation.

11. In a railway-switch, the combination
of an actuating member, a plate having a slot
tnerein engaged by the actuating member, a

switch, a link operatively connected with the

switch and engaging the plate, a pin on said

Iink and working in the slot, whereby the
plate may be shifted with respect to thelink,

and means for guiding the plate to bring the

slot and pin into the proper relation.

12. In a railway-switch; the combination

of an actuating member, a plate havihg a
heart-shaped slot and a Y-shaped slot there-
1, a fixed pin in the Y-shaped slot, a switch,
a link operatively connected with the switch,
a pin upon the link and resting within the
heart-shaped slot whereby the plate may be
shifted with respect to the link and whereby

the link may be shifted with respect tothe

plate.

13. In a railway-switch, the combination
of an actuating member, a freely-supported
plate engaged by said member, a switch, a

_ track
link operatively connected with the switch, a |

cam-track upon the plate and adapted to en- |

o

gage the link, and means for trahslating the

| plate to change the position of the rrack with

respect to the link. :

14. In a railway-switch, the combination
of an actuating member, a freely-supperted

piate engaged by said member, a switch, a
link operatively conuecied wili the switch, a
cam-track with two oppositely-inclined por-
tions upon the plate and adapted o cagage
the link, and means for translating the plate
to change the
spect to the link.

15. In a railway-switch, the combination
of an actuating member, a freely-supported
plate engaged by said member, a switch, a

Ik operatively connected with the switch,

a cam-track with two oppositely-inclined
portions upon the plate, a pin upon the link
and adapted to engage the track, and means
for translating the plate to change the posi-

“tion of the track with respect to the pin.

16. In a railway-switch, the combination
of an actuating member, a freely-supported
plate engaged by said member, a switch, a

hnk operatively connected with the switch,

a cam-track upon the plate adapted to en-
gage the link, a second track upon the plate
adapted to engage a relatively fixed part for
shifting the plate to change the position of
the cam-track with respect to the link, and
means for guiding the plate to bring the sec-
ond track and fixed part into the proper re-

lation.
- 17. In a railway-switch, the combination

of an actuating member, a freely-supported
plate engaged by said member, a switch, a

link operatively connected with the switch,

a -cam-track with two oppositely-inclined
portions upon the plate adapted to engage
the link, a second track upon the plate adapt-
ed to engage a relatively fixed part for shift-
ing the plate to change the position of the
cam-track with respect to the link, and mear:s
for guiding the plate to bring the second
track and fixed part into the proper relation.

18. In a railway-switch, the combination

| of an actuating member, a freely-supported

plate engaged by said member, a switch, a
ink” operatively connected with the switch,
a cam-track with two oppositely-inclined
portions upon: the plate, a pin upon the link
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adapted to engage the track, a second track

upon the plate adapted to engage the pin for

shifting the plate to change the position of

the cam-track with respect to the pin, and
means for guiding the plate to bring the sec-

ond track and pin into the proper relation.

19. In a railway-switch, the combination
of an actuating member, a freely-supported
plate engaged by said member, a switch, a
ink operatively connected with the switch,
sald plate having a slot with two tracks each

tions, and a pin on the link adapted to engage
one of the portions of one of the tracks when
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having two oppositely-inclined por- .
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the plate 1s actuated by the actuatingmem-
ber: whereby the hink 1s moved 1n one direc-

~tion, and then to engage one of the portions

I¢

of the other track Whereby the plate 1s shafted.

to bring the other portion of the first track
1nto engagement with said pin, so that upon
the next actuation of the plate the link will
be moved in the opposite direction and the
plate will be shifted to its first position.

20. In a raillway-switch, the combination
of an actuating member, a freely-supported
plate engaged by sald member a switch, a
link operatively connected with the sw 1tch
said plate having a slot with two tracks each
track having two oppositely-inclined por-
tions, a pin on the link and adapted to en-
gage one of the portions of one of the tracks

~when the plate 1s actuated by the actuating

30
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two recesses, and a fixed pin in L said slot.
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member whereby the link is moved 1n one di-
rection, and then to engage one of the por-
tions of the other track wher eby the plate 1s
shifted to bring the other portion of the first
track into engagement with said pin, so that
upon the next actuation of the plate the hink
will be moved in the opposite direction and
the plate will be shifted to its first position,
and means for guiding the plate-shifting track
and the pin into the proper relation.
21. In a railiway-switch, the combination
of an actuating member, a freely-supported
plate engaged by sald mcmbm a switch, a
lmk opelatlvdy connected with the switch
and engaging the plate, means to shift the
plate to chanﬂ*e 1ts position with respect to
the link, said plate having a guide-slot with

22. In a railway—ﬁwitch, the combination
of an actuating member, a freely-supported
plate engaged by said member, a switch, a
link operatively connected with the SWltch
and engaging the plate, means to shift the
plate obliquely after cach actuation thereof
by the actuating member to change its posi-
tion with 1espect to the link, said plate hav-
ing a guide-slot with two recesses, and a fixed
pin in sald slot.

23. In a railway-switch, the combination
of an actuating member, a freely-supported
plate engaged by sald member a switch, a
link operatively connected with the switch
and engaging

the plate, a track with two op- |

829,630

positely-inclined portions on the plate adapt-
ed to engage a relatively fixed part to shlft

‘the position of the plate with respect to the

link, said plate having a guide-slot with two
recesses, and a fixed pin in said slot for guid-
ing the plate to cause each portion of the
track to be engaged alternately by the fixed
part after each actuation of the plate.

24. In a rallway-switch, the combmatlon
of an actuating member, a ireely-supported
plate engaged by said member a switch, a
link oper atwely connected with the SWltch
sald plate having a cam-slot with two tracks
each track ha,vnw two oppositely-inchined
portions, a pin on the link ad apted to engage
one of the portions of one of the tracks w rhen
the plate is actuated by the actuating mem-
ber whereby the link is moved in one direc-

tion ahd then to engage one of the portions

of the other track Whereby the plate is shifted
to bring the other portion of the first track
into engagement with said pin so that upon
the next actuation of the plate the link will
be moved 1n the opposite direction and the
plate will be shifted to its first position, said
plate also having a slot with two recesses,
and a fixed pm 1n said slot for guiding the
plate to cause each portion of the phte—shlft—
ing track to be engaged alternately by the
first-named pin after each actuation by the
actuating member.,

25. The combination of a bar having two
opposite motions, an electromagnet, an asi-

' mature therefor and an element moved by

sald armature on its fomrard stroke, said bar
and element having engaging surfaces where-
by the movement of the element will cause

the bar to move, a cam-surface and a pro-
Jection opemtmn against the same, one cf

which 1s carried bV sald element, the pro-
jection being adapted to engage with said
cam-surface when the armature makes its
back stroke to shift the relative positions of
said element, and bar, for the purpose set
forth.
This specification signed and Wltnesqed
this 9th day of July, A. D. 1903.
ROY V. COLLIVS.
In presence of—
- JoN M. ScosBLE,
Lucius K. VARNEY.
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