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UNITED STATES

PATENT OFFICLE.

EDWARD PLATT ROBBINS, OF MANSFIELD, OHIO, ASSIGNOR OF ONE-
HALF TO HERMAN E. HOMBERGER, OF MANSFIELD, OHIO.

 SWITCH.

No.818,561.

Specification of Letters Patent.

Patented April 24, 1906.

“Avpplication filed Qctober 20, 19056. Serial No. 288,690.

To all whom it may concermn: _
Be it known that I, Epwarp PrLatT Ros-
BINS, a citizen of the United States of Amer-
ica, and a resident of Mansfield, Richland
s county, Ohio, have invented certain new and
useful Improvements in Switches, of which
the following is a specification.
My invention relates to switches, and 1s
- especially adapted to be used in the equip-
ment of street-railways; and 1t consists, pri-
marily, in an automatic device for shifting
the pivotal rail of the switch, by means of
which the course or travel of the car ischanged
or diverted and made to travel in a different
15 direction or shifted to a siding, switch, or 1n-
tersecting tracks. _
It is well known that in order to switch the
car from the tracks that it is running on to
parallel tracks or tracks intersecting - the
tracks upon which it is running a portion
of one rail is pivotally connected to one end
of the adjacent rail, with the end tapered
and adapted to lie in close contact with the
opposite parallel rail, and when 1t 1s desired
2¢ to switch the car it is necessary for the motor-
man to stop the car and throw the switch or
pivotal portion of the rail in or out of contact
with the rail, which is usually accomphshed
manually by the motorman with an iron rod
kept on the car-platform for that purpose.

10

20

3©

cilities for running a car from the main tracks

onto a switch, siding, parallel tracks, or to

switch the car to the tracks of an intersecting
35 street at the will of the motorman and with-
out leaving or stopping the car.

A further object of my device 1s to arrange
signal-lights so that they can be operated si-
multaneously and in conjunction with the
switch for the purpose of indicating to the
motorman the open or closed position of the
switch, so that the motorman can ascertain
without stopping the car the position of the
switch, and to change 1t if necessary,so as to
45 divert the travel of the car to a switch, siding,

40

or tracks of an intersecting street from the

platform of the car automatically. .

~ The invention primarily consists of an
electrically-operated mechanism for shifting
the switch or pivotal rail which receives the
current from the trolley-wire through the

medinm of 4 trolley mechanism adapted to
bz, brought in contact with contact - plates

40

The objects of my device are to afford fa-

and front view of the arm that Su%ports ths.
shifting-rod which 1s attached to the

and means of indicating by signal-lichts the 55

‘position of the pivotal rail of the switch.

I attain these and other objects by the
mechanism illustrated in the accompanying

drawings, 1In which—

Figure 1 is a plan view showing the rela- 6o
tive position of the shifting mechanism sig-

nal-lichts, contact-plates, and method of

- conducting the current of electricity from

the trollev-wire to the shifting mechanism
and method of conducting the current to the 65
signal-lichts.  Fig. 2 1s an end view of the
trolley mechanism. Fig. 3 1s a side view of
the trolley mechanism, showing the throw of
the levers upon which the contact-rollers are
mounted in dotted lines, also one pawl in
mesh with a notch cut in the periphery of one
collar formed on one side of the trunnion-
support. Figs. 4 and 5 are top and side
views of the trunnion-support, which i1s made
in two parts and adjustably clamped to the 73
trollev-pole. . Figs. 6 and 7 are end and side
views of one of the twin levers, showing slot
into which a pin projects to regulate the
throw of the levers. Figs. 8 and 9 show bot-
tom and cross-sectional views of the hollow
cones which are secured to the trunnion-sup-
port. Figs. 10 and 11 are bottom and side
views of volute helix-springs which are com-
pressed and inserted in the hollow cones.
Figs. 12 and 13 are top and side views of the 8s
trolley-guard.  Fig. 14 shows & top view of
the cylindrical shell and contact-plates. . Fig.
15 is a cross-sectional view of the cylindrical
shell, taken on a line through the center of
Fig. 14, showing the method of attaching and
suspending' the shoe-contact plates on each
side of "the trolley-wire and method of-1n-
sulating the trolley-wire from the hangers.
Fic. 16 is a side view of the cylindrical shell,
trolley-clamp, and shoe-contacts. Fig. 17 1s
a gide view of one of the shoe-contacts, show-
ing the curvatures of theends. Fig. 18 shows
a side and end view of the solenoid-plunger.
Fig. 19 shows a side and end view of the rec-
tangular bar-brackets. Fig. 20 shows.a side
and end view of the tension forked contacts.
Fig. 21 shows a side and end view of an arm
which is secured to the plunger and. carries .
the knife-contact '

7C

90

95

100

pieces. Fig. 22 is a side ,
_ rog

pivotsal

rail. Fig. 22 is a side view- of a section of

mis:paﬂdad On B&Gh Slde Of the trDlley-yyrire | t,he shlftmg—rod, Sh{)wing cmed' POI'UUI] Oi‘!
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Wa,ter-drip. | Fig. 24 is & tolpl pilaii view shbW—

ing .detail of shifting and sigpal—light mech-

~ anism’ with plunger shown in dotted. lines

10

- bottom, upon which ‘the solenoids d and 4’

20
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and fitted to reciprocate in the apertures of

-the solenioids, which are attached to the aux-
ilary bottom of the casing by brackets. Fig.
- 25 1s a side elevation of Fig. 24. Fig. 26isa
side elevation of a box containing the signal-

lights and colored “ bull’s-eyes.”

~In the drawings, a represents a box pro-
vided with a removable cover b, which is

placed below the surface of the ground or.
pavement and 1s adapted to completely in- |
close the shifting-rod mechanism except the |
projecting portion of the rod. The box or

casing is, preferably made of galvanized iron
and is provided with an auxiliary perforated

are: securely mounted in direct. alinement
with each other. The purpose of perforating
the bottom is to allow any water that might

find 1ts way.into the box to drip through the -
- apertures into the chamber ¢, preventing it |

from coming in contact with the mechanism.
The solenoids are secured to the auxiliary
bottom by the brackets f. The apertures % A

- 1n, the center of the solenoids are lined with

35

lunger ¢, having both eénds %’ and A? 'en-

arged, is fitted to the inner periphery of the.

bushings and adapted to reciprocate.therein
when the solenoids are charged successively

by an electric current, as will be described

hereinafter. A bracket-arm 14 is adjustably
secured to the central portion of the plunger
g, Whic_h\i‘s smaller in-diameter than its ends.

- The arm 1 is secured to the plunger in verti-

~7and the inner ends of the solenoids when

40
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~of a connecting-rod m, the opposite end of |
the connecting-rod being loosely sttached to |-
thepivotal switch portion m’ of the rail. This

53
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cal position and travels between the guides

brass bushing of suitable gage and size. A

i

|
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8, having an enlarge& lowéi portioh corre-
sponding with the diameter of the collars 6,
are Journaled upon the lugs 5 and adapted to

rotate thereon. Slots 9 are cuf in the en-

+

larged portion of the levers meshing with the 70

ins 10, thereby regulating the throw of the

evers and providing a stop-to limit the rota-
tion of the levers and the trunnions. Hooked

| semicircular pawls 11 are pivotally secured =
‘to inner faces of the levers partially encircling 75

the periphery of the collars. ~The frontends -

of the hooked pﬂrtiona;'re’r' tapered and adapt-

portion of the free ends of the levers 7 and 8
rollers 14 and 15 are journaled on.the pro-
Jecting ends of bolts 16 16, which extend to-

ward and on each side of the trolley-wheel.-

Ears 1717 are made integral with the levers,
having aperturestherein into which different-
colored ropes are inserted, leaving the free

ends hanging down in close proximity to the

trolley-rope. (Not shown in drawings.)

‘When 1t 1s desired to release the pawl for.

-1 L

the purpose intended, the .operator pulls

‘down on the rope with a quick or rapid move-

|

1.

movemens is imparted to the plunger. The _'
~ guides prevént lateral movement of the arm |
% The free end of the arm 1 is provided with

‘an apérture nto which one
rod

box or case with the end % looped just outside

the end wall and supported and journaled in

the box %% The looped end %° is bent at
right angles with the body portion with a

socket [, formed or made Infegral with the | ‘the _
levers. The' small coil of the springs rest

end, to receive and adjustably sécure one end

comﬁleﬁes ‘the description of the shifting
mechanism which. is operated through the
medium and in conjunction with the trolley

‘mechanism which T will now describe. |

To the trolley - pole immediately under-

neath the trolley-wheel 1 and the harp 2 a |
adjustably secured to the pole 4. Contigu-

trunnioned support 3, made in two parts, is

~ ous with the ¥roj ecting trunnions 5 enlarged

collars 6 are

roure. end of & shifting-
15 adjustably secured. The opposite
end of the shlftm%:rodprojectsoutside of the

ormed on each side or part of |

65 the trunnioned syppors, Twin levers 7 and |

ment, In which case the pawl will not catch in
the noteh, but rotate on the lug to a vertical
position and will be held in said position by

again pulls the rope downward, but with a

slow movement, when the pawl willfall into.
| the notch and hold the lever in off position or

at an inclination with the trolley-pole.

ed to mesh with the dovetailed faces of the -
notches 13, holding and retaining the levers
‘1n a predetermined. position. To the upper 8¢ -

85
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‘the stop-pin 10. After the pivotal rail is
thrown to the desired position the operator

100

. The levers through the pawls are retained

‘in mesh with the notches on the collars un-
der spring tension as follows: Helical volute
springs 18 are compressed and inclosed with:

in ‘the hollow portions 19 of the comnes 20,
which are secured to each end of the trun-

-nions 5 by ordinary bolts, which engage with

»

of the sprinis is hooked or looped around a

in 23 attached to the lower portion of the
against the inner faces 24 of the top of the
cones, with the end of the wire forming the

top or small coil bent at Fight angles and in-
serted in the apertures 26, ;provided in the top

of the hollow cones. This arrangement con-
nectg,the levers and cones together, and when

| the cones are rotated on the trunnions the

Springs are' tightened or wound' closer, cre-
ating more or less tension. The pressure of
the springs are exerted to draw or partially

Totate the levers when the pawl is released

from engagement with the noteh. -

shown in Fig. 3, they are held in place under

the screw-threaded apertures 21, inclosing
the trunnions 5. The springs surround the
lugs, with the bottom or large coil resting.on
‘the face of the enlarged portion of thelevers.
| The end 22 of the wire forming the large coil

I'TO
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" “When the levers are held in off position, as

130 '
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tension by the engagement of the pawls with
the noteh, as shown.
Lt will be vbserved that the levers are held

under tension at inclination with the trolley-

I
l
r
b
1

}mle} s0 that when they are released and are

forced to partially rotate by the springs the
roliers reach the highest point of their travel
or throw when the levers aline with the trol-
lev-pole. | :

A cylindrical shell 25, having a screw-

~threaded cap 28, is suspended over the trol-

5

| '301

20
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By

~whieh a bar 47 1s fitted.

ley-wire 27 at a suitable distance from the

~switches, sidings, or intersecting strects by

guy-wires, which are secured to the arms 29
%y attacning the ends of the wire to the eves

of the shell by any well-known fastening
means. A hanger 31 1sinserted in the center

of the shell, and any well-known’insulating |

material is poured or pressed around the up-

per portion of the hanger, filling the shell re- |

taming the hanger and insulating it from the
shell. ~ The lower portion of the hanger is en-
larged and provided with a serew-threaded
aperture 32. A trolley-clamp 33 i1s.secured
to the hanger by the screw-threaded boss 34,
which engages with the screw-threaded aper-
ture 32. Adjustable twin brackets 35 and
56 are secured to the arms 29 on each side of
the shell. Contact - plates 37 and 38, with
both ends 39 curved upward, and contact-

faces 40, made concave to afford facilities for

the rollers contacting with the plates readily
and without undue frietion, are s;ecurg{l to the
hangers 35 and 36 by the screw-threaded ap-
ertures 42 1 the ends of the hangers. - The

hangers are adjusted in the sleeves 43 and

retamned. in place after adjustment by set-
serews 44, |

The mechanism used to operate the signal-
ghts 1s as follows, (see Fig. 24:) To the side
of the casing or box a two brackets 45 and 46
are secured.
provided with rectangular apertures, into
Two forked con-
tacts 48 and 49 and 1nsulated from cach other
are adjustably mounted on the bar with the
slotted ends 50 in alinement with each other.
A bracket-arm 51 is adjustably secured to
the plunger g of the solenoid, carrying a knife-
contact prece 52, which is secured to the end
of and insulated from the bracket - AT,
When the plunger is reciprocated, the knife-
contact prece 1s alternately brought in and
out of contaet with the forked contacts, com-
pleting and breaking the ligcht-circuits run-

ning to lights placed behind bull’s-eyes of dif-

ferent colors, which are connected in an ordi-
nary light series on the pole in the box 53.
Reference-figures 54 and 55 represent the
bull’s-eyes placed in the box, which are made
of different coluis. | -

‘Reference-numerals 58 and 57 indicate the

lights secured to the interior of the box be-
hind the bull’s-eves.

The arms 29 are attached to the exterior |

The ends of the brackets are

<

The operation of my device is as follows,
(see Kig. 1:) When the car approaches a
switch, siding, or an Imtersecting street, the
conductor observes the color of the bull’s-eve
that 1s lighted up by the electric light behind
1t, which indicates the position of the switch.
If the position of the switch is such that it

~will not direct or shift the travel of the car in

-—

the direction the conductor is required to run,
he pulls downward on the rope that is at-
tached to the lever he desires to operate.
The downward throw of the lever releases the
hooked pawl from its engagement with the
notch on the collar, and the lever rotates or is
thrown forward, carrving the roller which is
secured to the lever with it. The lever is
held at a higher point of its travel or throw
than 1t 1s held when it is locked by the pawl,

7C
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and when the moving car reaches the point

where the contact-plates are suspended on
each side of the trollev the roller contacts
with the contact-plate A and the current of
electricity 1s conducted through the wire A’
from the trolley-wire to the solenoid A2, mag-
netically charging or exciting it, and thence

-to the rail B, making a complete circuit, and

the plunger is drawn into the solenoid AZ

When the lever on the opposite side is re--
leased, the plunger is drawn or attracted to

the solenoid C, moving the shifting mechan-
1510 1n the opposite direction in the same man-
ner as desciibed. | |

A flexible wire D 1s connected to an ordi-
nary light-circuit on one end, and the oppo-
site end 1s connected to the knife-contact
pleces carried by the. arms. The return-
wires K and IY are connected to the signal-

heghts and to the wire G, which connects each -

hight-circuit alternately as the contact-piece
13 brought in and out of contact with the

- forks.

It will be noted that the signal-light mech-
anism and shifting-switch mechanism operate
1 conjunction with each other ane simulta-
neously. The ropes through which the le-
vers of the trolley mechanism are operated
are preferably made light in weight and of
different colors to correspond with the bull’s-
eyes1n the box. . -

The guard 1s adjustable on the trolley-pole
and so'located as to prevent the trolley mech-
anism from coming in contact with the wire
when the trolley-wheel leaves or jumps the
wire. 1f the car travels the same route, the
levers can be retained in a fixed position.

Having described my invention, what T

claim, and desire to secure by Letters Patent,
15— | |

1. In a switch, a trunnioned support se-
cured to the trolley-pole underneath the trol-

Q0

95

10C

105

{10

175

123

ley-wheel, rotating levers mounted thereon,

rollers secured to the free ends of the levers,

pawls pivoted to said levers, means for re-

taining said levers in a predetermined posi-

tion under tension, means for releasing said

130



a

- levers pé‘r'mit‘i;in% them to ro‘b&te', means for
e

“conducting an e

naue : ctric current to a shifting-
rail mechanism connected to the pivotal rail

~of the switch alternately closing and opening

said switch at the will 6f

(1 SW , ‘will' of the operator-as de-
-Scrlbed-a,ndg Set forth U C

2. In-an -ayptomatic electric switch for
street-railways, a trolley mechanism secured

. -to the trolley-pole, contact-plates suspended

o

on both sides of the- trolley-wire, means for

bringing the trolley mechanism in contact

mg-rod secured to one end of

- opposite end secured to the pivotal rail of the

20

‘street-railways, a trolley mecha
‘underneath the trolley-wheel, contact-platés
trolley-wire, a

switch, means for conducting an electric cur-
rent to the solenoids exciting them alter- |

nately, and forcing the shiftingrod to reoip
rotats and throw the switch to _correspond

with the direction it is.desired to movethecar
1n, signal-lights connected to and operated in.

conjunction with: the shifting mechanism as

“described and set rorth.

3. In" an automatic electri¢ ‘switch for

guspended on each side of the
box placed underneath the surface of the

ground having an auxiliary bottom, solen-

o1ds attached to said bottom, a plunger hav-

o 11;5 enlarged ends fitted t6 reciprocate in suit-
35 able . -the
- charging said- solenoids alternately with an.

e apertures provided:therein, means. for

electric current, connecting mechanism. se-
cured to the
brackets attached to the side of the box, a
bar mounted therein, forked contacts adjust-
ably mounted on said bar, an arm attached

‘to the shifting-rod, a knife-contact attached

to the end and adapted to be brought in and
out of contact with: the forked contacts,

means for making an elactrical connection

o

" ~with a beht series.

55
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4. In~ an.,eletﬁtric'aslly‘—'Operate.d- éwitéh,':a,;

trolley mechanism secured to the trolley-
pole, contact- '

made concave with both ends curved up-

“ward, said plates being hung on each side of
the trolley-wire, a ‘trolley-clamp suspended .

irom an msulated shell resting on the wire, s,

‘box placed under the surface of the ground,
solenoids attached to an auxiliary bottom, a
s provided therein,
lunger, a shifting-rod |
heiree end of said arm, |
€ , secured to the projecuing |
end of the shifting-rod on one end and the
pivotal rod on the opposite end, an.arm ‘se-.
cured to the shifting-rod having a knife-con-
tact attached to the free-end, forked. con-.
r and adapted to contact |

plunger fitted to apertures
an arm secured to said
adjustablysecured tot
‘a"connecting-rod

tacts secured to a ba

with the plates, solenoids secured to a case or
box in alihement-with éach other, a plunger .
htted.to reciprocate in apertures in said 80+
-5 lenoids, an arm secired to. said- plunger, -a

~ shifting-rod attached to said ' ,
the rod with the
| springs, one end of said cones being connect-

mechanism- secured-

pivotal rail and the plunger,

plates having the under portion.

818,561

| therewith when the plunger is operated said

vontacts being wired to a light series.

5. In an automatic switcn, a trunnioned

support clamped to the trolley-pole, levers

14

mounted thereon having their free ends pro- -

jecting upwardly at an incline, rollers jour-
naled to bolts passing through apertures in

o

the free ends, pawls pivotally secured to the
inner faces of each lever, collars made con-

tiguous with the journals of the trunnioned
support having notches formed in the pe-

Tiphery thereof and adapted to mesh: with
the hooked portion of the pawls, sto;:—pins se- -
cured to the face of the collars meshing with
slots formed in the lower portion of the le-
“vers, volute helix springs attached to the end
~of the levers, cones adapted to inclose said

75

8o .

‘ed to the bent end of the small coil in such a

| forth. = -

manner as to connect the cone and levers to-
gether under tension with means of décreas-

ing or increasing the tension of the spring,
whereby the levers are made to rotate when -

the pawls are released as described and set

6. In an automatic electric switch, ecom-

PI‘ISlIlg & trunmoned SUpport 3dj118t&bly SB-

9o

cured to the trolley-pole, rotating levers se-
cured:to said support under tension means
for releasing -said levers, means for limiting
“the rotation of 'said levers, contact - plates

Bla,tes and conduct the

currents from the trolley to eéxeite or charge

4

the solenoids operating the shifting mechan-

7. In an electric switch comprising a trol-

ley ‘meéchanism, . contact - plates, a. shifting
mechanism, brackets, a rod, forked contacts

secured to said rod, an arm carrying a knife-

| ntact - plates 95 -

suspended on each side-of. the trolley-wire,
means for regulating the throw of the levers
to contact with the

100 "

ism ad described and set forth. .

't°:5..',

contact, means for alternately makmg a eir-
cuit with lights placed in a box behind differ- -
-ent-colored bull’s-eyes, as deseribed and set

forth.

8. Anautomatic switch for street-railways, 110

comprising a support having projecting lugs

said levers, collars 5 f . |
the periphery thereof, a. guard secured to the

| madeintegral forming a trunnion, leversjour--
naled on said lugs ,};l&wls pivotally secured to
“having notches formed. in "

IT§

trolley-pole, a spiral spring connected to the

levers, cones adapted to inclose the lugs and.

springs, said springs being compressed and

exerting a pressure against the lower portion

~of the levers preventing lateral motion.

9. In an automatic switch, a trunnioned
support . secured to the trolley-pole, levers

120.

journaled on said trunnions with the free..

enqs extending on each side of the trolley-
12§

wheel, pawls pivotally secured to said levers,

| volute - helix springs,. coneg Inclosing' said
‘Springs; ehrs made integral with said Tevers,

contact-plates suspended:on each side of the
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trolley-wire, means of conducting an electric
current to a shifting-rail mechanism as de-
scribed and set forth.

10. In an electric-switch mechanism, com-
prising a trolley mechanism, contact-plates
suspended on each side of the trolley-wire, a

shitting-rail mechanism adapted to impart

movement to the switch-rail, brackets se-
cured to one side of a box placed under the
oround, a bar supported by said brackets,
forked contacts adjustably secured to said
bar, an arm secured to the shifting mechan-
1sm, a knife - contact secured thereto and
adapted to be moved in and out of contact,
with the forked contacts whereby an elec-
trical connection is made with a light series

connected to lichts placed in a suitable box i

as described and- set forth.

11. Inan automatic electric switch, a trun-
| g 1
nioned support, levers rotatably mounted |

thereon under tension, pawls secured. thereto
and adapted to retain said levers in a prede-
termined position, contact-plates, means for
bringing the trolley mechanism in and out of
contact with said plates, a shifting mechan-

1smn connected to the switeh-rail, means for

operating sald mechanism by an electric cur-
rent transmitted from the trolley with a sig-
nal-light mechsnism operated in conjunction
with 'said shifting mechanism whereby the
position of the switch is indicated by hights
placed in a box behind bull’s-eyes of differenc
colors, said light mechanism being electric-
ally connected with light series alternately.
gi,@;ned at Mansfield, Ohio, this 17th day of
October, 1905. |
- EDWARD PLATT ROBBINS.
Witnesses: -
JOHN H. Coss,
NELLIE CASEY.
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