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To all whom 1t may concern:

Be it known that we, Nrusox B. MrrcHELL
and Jomx W. Taccarr, Sr., citizens of the
United St"LtES, resmhng at Indmnqpohs, in
the county of Marion and State of Indiana,
have invented a new and useful Switch-Op-
erating Mechanism, of which the following
is a speciﬁcation, reference being had to the
accompanying drawings and to the letters
and figures of reference marked thereon.

This invention relates to railway switches
and more particularly to the type of switch
in which a single switch point 1s employed,
such as are commonly used in connection
with street-railway tracks, the invention
having reference particularly to mechanism
for changing the switches on the approach
of cars to the switches without necessitating
the stopping of the cars in case the switches
require to be changed or reset.

The object of the invention is to provide
improved switch operating mechanism that
will be so constructed as to be adapted to
be arranged on the ground at the outer side
of the track where the mechanism will not
be liable te be obstructive to wagons and the
like vehicles traveling on streets, and which
therefore will not be interfered with by the
vehicles or draft-animals, a further object
being to provide switch operating mecha-
nism of simple and relatively inexpensive

construction, and which will be reliable in-

all seasons of the year and durable and eco-
nomical in use.

A still further chject of the invention is to
provide improved mechanism for the cars

whereby to operate the mechanism on the.

ground at the switches.
With the above mentioned and minor ob-

jects in view, the invention comprises a plu-

rality of boxes arranged in a row at the
outer side of a track, in proximity to a
switch, cne of the boses containing mech-
anism for changing or shifting the switeh,
being directly connected thOl‘erth, the re-
maining boxes containing mechanism adapt-
ed to be actuated by a device carried by
a car for operating the particular mecha-
nism that is directly connected with the
switeh, all the mechanism being operatively
connected together; and the invention con-
sists further in the novel parts and in the
combinations and arrangements of parts
as hereinafter particularly described and
claimed.

Referring to the drawings, Figure 1 is a
plan of a section of la,ﬂW‘LV havmcr a switch
connected therewith to which the 1mproved
operating mechanism is applied, a fragment
of a car being illustrated that is prov1ded
with 1mp10ved devices for controlling and
operating the mechanism on the 010unc1
Fig. 2, a side elevation of Fig. 1; I‘lo 3,
fratfmentary section on the phne of the hne
A A in Fig. 1; Fig. 4, a section on the line
B Bin Fig. 3; Fig. 5, a section on the line
C Cin Fig. 3; Tig. 6, a section on the line
D Din I‘lo 5 I‘1o 7, a fra omentmv sec-
tion on the line B E in Fig. 5; Fig. 8, a sec-
tion on the line F F in 7“10 5 Flo 9, a frag-
mentary section on the line G G in I*lof 1
Fig. 10, a fragmentary section of one of the
track rails and a guide attached therete;
Fig. 11, a sectional view of a compressed
air cylinder and device carried by the car
for actuating the mechanism on the ground;
Tig. 12, a section partly broken away on the
]me H H in Fig. 11; Fig. 13, a perspective
view of one of the qctumtlno devices; Tig.
14, a section on the line I T in Fig. 11 Ilo
15, a top plan of the valve-seat for con-
trolling admission of compressed air to the
thndex, Fig. 16, an inverted plan of the
air controlling valve; Fig. 17, a vertical sec-
tion of the co-mplete "valve and its seat and
casing, Pig 18, a section on the line J J in
Fig. 17; Fig. 19, an enlarged fmcfment‘uy
sectlon on the line K K in Kig. 11 and Fig
20, a fragmentary section similar to Fig. 17
but with the air controlling valve setina vdif-
ferent position.

Throughout the different figures of the
drawings like elements or features of con-
struction are indicated by similar reference
characters.

In the drawings the numeral 1 indicates
one track rail and 2 a siding rail leading
therefrom, 8 the opposite track rail and 4
the siding rail leading therefrom and con-
nected continuously therewith by a lead rail
4’, against which is normally arranged a
switch point 5 which is connected at one
end to a pivot 6 so as to form a continuation
of the rail 8 with the main track rail 83" when
the switch is set for the main. track, the
switch point 5, as will be understood, being
moved away from the lead rail 4" when the
switch is set to lead a car onto the siding
rails. The rails arve supported upon cross-
ties 7 or otherwise as may be preferred, the
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spaces between the cross-ties usually being
filled with concrete 8 and paving bricks 9
when the railway is in city streets, the sur-
face of the paving being on the plane of the
top of the rails.

The invention preferably comprises three
boxes, and therefore three suitable brackets
10, 107, 10”7, are provided which are secured
1]01dlv to the outer side of the rail with
which a switeh point is connected, there be-
ing one bracket for each box, the boxes be-
ing adapted to exclude snow, water and
deb oris, and protect the mechanism mounted
therein as hereinafter described. The boxes
comprise bottoms 11, 117, 117, secured, re-
spectiv oly upon the three brackets, the ot
toms preferably being of the same length
as the brackets and they have side walls 12,
127, 197, thereon upon which are cloge fit-
ting covers 13, 137, 13"/, adapted to be re-
moved 1f necessary to gain access to the
mechanism in the boxes without disturbing
the surrounding paving structure. The
1)01' tioms of the side walls of the boxes ad-

jacent the rail are each provided on the
inner side thereof with a packing box 14
and gland 13, and each bottom is provided
with a bearing box 16 arranged oppositely
to the pa wcking box. The bearing box that
is on the bottom 11 supports the inner end
of a switch rod 17 which extends through
the packing box with which the side wall 12
is provided, the switch rod extending also
through a gmde way 18 that is cut n the
lead rail 4" partially below the plane of the
switch point 5, the upper side of the switch
rod having a sultable recess 19 therein which
receives the under side of the switch point,
so that the switch peoint may be shifted on
longitudinal movement of the switeh rod.
A push bar 17* is movably mounted In the
bearing box 16 that is on the bottom 11" and
it extends through the packing bex and the
wall 127 toward ‘the adjacent rail. Another
push bar 17° is arranged in the bearing box
16 that is on the bottom 11/ and it extends
movably through the adjacent packing box
and the wall 13’/ towud the adjacent rail.
It is designed, as will hereinafter appear,
that either one of the push bars shall be
projected toward the vail when the other
push bar is retracted, the switch rod being
retracted, as will be seen when the switeh
point is normally set for the main track.
The switch rod 17 has a collar 20 adjust-
ably secured thereto and similar collavs 20
and 20”7 are secured to the push bars 17
and 17", vespectively, each collar having a
jaw 21 thereon extending horizontally and
provided with a vertical pivot 22, Tach box
bottom is provided with a vertical pivotal
post 23, on each of which a bell-cranlk is piv-
otally suppmtcd in horizontal position, the
bell-cranks having arms 24, 247, 2477, and
arms 25, 257, 257 ersspectively, each arm
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having a slot 26 therein. The arms 24, 247,
and 24" each extend into a jaw 21 and the
slot in the arm receives the pivot 22 whereby
the arm may actuate or be actuated by the
push bar, one arm actuating the switch
rod.  Preferably the pivotal posts have each
a collar 27 thereon affording ample bearing
for the bell-crank, or the post may be other-
wise provided with a bearing-shoulder for
the bell - crank. The upper end of the post
has a relatively small screw-threaded end
portien extending beyond a shoulder on
which rests a washer placed upon the bell-
crank, the washer being secured to the
shoulder by a nut 29 screwed onto the end
portion of the post, so that the bell-crank 15
substantially guided pivotally. A tube 30
1s connected to the side-walls 12 and 127 and
a similar tube 307 is connected to the oppo-
site portion of the wall 12”7 and also to the
wall 1277, so that the three boxes are con-
nected together by means of casing tubes.
The farther side cf the walls 12 and 127 op-
posite the ends of the tubes are apertared so
that the boxes may be used interchangeably
and have the tubes cennected to either one
of the two opposite sides thereof, the aper-
tures when not connected with the tubes be-
ing closed each by a plug 31. Xach box is
provided on the inner side thereof with two
guide boxes 32 and 32" arranged adjacent
the walls 12, 127, 12”7, respectively, at the
farther side of the boxes from the packing
box, all the gnide bexes being in alinement
with the casing tubes, and a single connect-
ing rod 33 extends movably through the
tubes 80 and 30" and is supported to move
Tongitudinally in the guide boxes. Thecon-
necting rod 1s provided with rigidly con-
nected jaws 84, 347, 34", suitably arranged
in the three mechanism boxes, respectively,
and each jaw is provided with a pivot pmn
85, the pivot pins extending through the
slot 26 in the avrms 25, 257, 257", vespectively,
of the bell-cranks, so that when the rod 33
moves Jongitudinally the switeh rod and
the push bars move in unison. A horizontal
guide 86 is secured to the outer side of the
ail 3 and extends from the bracket 10 to-
ward the bracket 10 and has an upwardly
xtending inclined portion 36/, the guide
having an upright flange 37/ thereon ex-
tending opposite the rail in the plane of the
inner side of the wall 12/, the top of the
guide 36 being in the plane of the top of the
bracket 10” which serves as a portion of the
guide 36. A similar guide 38 extends from
the bracket 10" to the bracket 10" and has a
flange 39 thereon extending from the wall

19’ to the wall 12”7, Another guide 36"
having an inclined end polmon 36777 and

pr ovided with a flange 87" extends from the
bracket 10" so as to constitute a continua-
tion thereof. The horizontal guides, as will
be seen, are somewhat below the plane of
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the top of the rail, the flanges of the guides
extending up to said plane, and the top of
the several boxes being in the plane of the
top of the rail, the several guides and the
brackets and the inner sides of the walls of
the boxes constituting with the rail 3 a
narrow channel into which the push bars
17> and 17° may be projected to be actuated
by a device carried by the car and to be
lowered to operative position.

The numeral 40 indicates a railway car,
41 the platfcrm or vestibule thereof and 42
the truck frame of the car. Two cylinders
43 and 48" are secured to opposite portions
of the truck frame so as to be approximately
above the two track rails and forward of
the leading wheels of the car, the diameter
of the lower portion of the bore of each cyl-
inder preferably being somewhat less than
the upper portion so that an upwardly fac-
ing stop shoulder 44 is formed in the cylin-
der. The upper end of each cylinder has an
annular head 45 thereon into which one end
of a cylindrical casing 46 is secured and pro-
vided on the opposite end thereof with a
cap 47. A piston 48 is fitted in the larger
portion of the bore of the cylinder and pref-
erably is prevented from rotating by means
of a spline 49 inserted in the inner side of
the cylinder wall and projecting therefrom
into a suitable recess in the periphery of the
piston, the piston being provided with a
packing ring 50 which is split to receive the
spline.  The lower end of the cylinder is
provided with an annular head 51 through
which extends a piston rod 52 or 527, the
two piston rods being each provided with a
rearwardly extending wedge 33 or 537, the
wedges being somewhat similar but de-
signed te a right-hand and left-hand, each
wedge having a vertical face adapted to
slide against the outer side of the rail head
for guidance when in operation, said side
having a lower beveled edge 54 adapted to
engage the upper edge of the rail to guide
the wedge in its downward movement if
necessary. The opposite side of the wedge
diverges rvearward from the guiding side

and is adapted to engage the push bavs for.

retracting them and preferably has a lower
beveled edge 55. The bottom 56 of the nar-
rower end of the wedge is relatively narrow
so as to be wedge-like as a result of the
bevel edge formation. Preferably the piston
rod is prevented from rotating in the cylin-
der by means of a gibbed spline 57 seated in
the head 51 and extending into a longitudi-
nal greove 58 cut into the piston, the groove
however being slightly wider than the spline
so as to permit slight rotary movement of
the piston-rod in order to avoid strains if
not exactly positioned when moved down
into contact with a rail. The piston-rod has
a relatively small upper portion 59 extend-
ing from a shoulder 60 and through the pis-

8

ton 48, a nut 61 being screwed onto the up-
per end of the rod. A coil spring 62 is seat-
ed against the nut and also against the up-
per side of the piston 48, and another spring
63 1is seated against the shoulder 60 and also
against the under side of the piston, so that
the piston may move slightly on the smaller
portion 59 of the rod. The ends of the
springs may be so seated on opposite sides
of the piston so as to prevent the rod from
rotating appreciably in the piston, in which
case the guiding spline 57 maybe omitted, or
if used it1s possible to dispense with the guid-
ing spline 49. The piston-rods and conse-
quently the wedges are moved upward and
normally held in their elevated position by
means of springs 64 and 64" connected to the
truck frame or to the cylinder if preferred
and also to the wedge. Air-pipes 65 and 65’
are connected with the upper portions of the
cylinders, and other air-pipes 66 and 66" are
connected with the lower portions of the cyl-
inders, respectively, so that the pistons may
be moved upward or downward by air pres-
sure, it being desired in some cases to move
the wedges upward as rapidly as possible
in order to avoid accidents. Two control-
ling valves are provided for admitting the
compressed air to the cylinders and they
comprise two valve cases 67 and 67" pro-
vided with removable bottoms 68 and 68,
respectively, each bottom being adapted to
constitute a valve-seat in which are two in-
let ports 69 and 70 and also a centrally ar-
ranged exhaust port 71. An air-pipe 72 is
connected with the port 69 and a similar
pipe 78 is connected with the port 70 of one
valve, and corresponding pipes 72" and 73’
are connected with corresponding ports of
the other valve. Flexible pipe connections
T4 and T4" are connected with the pipes 72
and T3, respectively, and also with the pipes
65 and 657, respectively, and similar flexible
pipe connections 75 and 75" are connected
with the pipes 72" and 78’ and also with the
pipes 66 and 66’, respectively. The valve
cases 67 and 677 are supplied with com-
pressed air through supply pipes 76 and 76
connected therewith, respectively. Each
valve case has a packing box 77 thereon pro-
vided with a packing nut 78. A rotary
valve 79 is arranged upon the valve-seat and
has a port 80 which may be brought into
register with either one of the ports 69 or
70, the under side of the valve having an ex-
haust cavity 81 which extends over the ex-
haust port 71 and may be brought over
either one of the other ports so as to form
communication between it and the exhaust
port. The valve has a stem 82 which ex-
tends through the packing box and nut and
is adapted to be rotated, the stems of the two
valves having operating handles 83 and 83’
thereon, respectively.

In practical use the switch point 5 re-
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mains in the pesition in which it may have
been used by the last car passing over it, and
when a ca apm vaches a switch as illus-
trated in I* ig. 1 1f the switch be dd}ll&txd for
the main track as shown and it be d“eixed to
run the car onto the siding, after the car
carries the wedge 53" past the inclined guide
36"" the wedge is lowered by the motorman
as the result of the operation of the handle
837 while the car is moving, and the wedge
is moved between the push bar 17 and the
rail and forces the push bar away from the

rail, thus moving the connecting rod 33 and
shliamo the switch point away fr om the
lead rail 4" so as to guide the car onto the
siding. It will be nnderstood that when the
push bar 17° is vetracted the push bar 17* is
projected and therefore the wedge should be
elevated before it reaches the push bar 172
If another car following should continue on
the main track the WLdQL should be lowered
after it passes the push bar 17" so as to en-
gage the push bar 17® and retract it and
thus again eloge the switch. In case a car is
overloaded the wedges descend only until
they slide upon the guides and brackets at-
tached to the rail which guides the wedge at
the proper height to engage the push Dars.
Tt will be understood that when a switch
point is arranged to operate in connection
with the rail 1 the devices on the opposite
side of the car are to be put in operation for
changing the switch.

In thg operatien of the contr olhnf) valve
it will be undelstood that when the air is
admitted through the port 80 and-the port
69 5o as to admit air to one end of the
cyvlinder the other port 70 is in communi-
cation with the exhaust port 71 to permit
the escape of air from the opposite end of
the cylinder. Other results of operation
of the valve and other parts of the mecha-
nism will be readily un(kl%tood from the
description of the constrnctlon and func-
tions thereof.

Having thus described the invention what
is c](ﬁmud as new, is—

1. Switch-operating mechanism  includ-
ing a box having two guides, a bar or rod
slidingly mounted in the two guides and
extending bevond the box, a collar secured
to the bar or rod and having a pivot there-
on, an operating-rod slidingly guided in the
bex at right-angles to the bar or rod, a jaw
fixedly mounted on the operating-rod and
having a pivot thereon, and a bell-crank
pivotally supported in the box and having
slotted arms, the slot In one arm receiving
one of the pivots and the slot in the remain-
Ing arm receiving the remaining one of the
pivots.

9. Switch-operating mechanism includ-
ing a movable switch-rod, a fixedly supported
guide rail, a plurality of push-bars slidingly
supported to move toward or from the oulde
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rail, the push-bars having uncovered and
hec projecting ends presented toward the
rail, an operating-red connected with the
s\\*ltch red and the plurality of pr 1sh bars,
a phuahtv of guides supporting and guid-
ing the oper 1t1ng -rod intermediately of the
pash bars, a wedge movable Detween the
guide rail and the ends of the push-bars,
and an inclined guide for elevating the
wedge above the planc of the switch-rod.

3. Switch-operating mechanism includ-
ing two mdosmo “boses spaced apart, two
brackets sectred to the two mCIOsmO hoxes
respectively qnd projecting beyond one side
thereof to form pertions of a horizontal
guide bar, a horizontal bar supported be-
*,‘.\'cen and in connection with the two brack-
ets to form a portion of the guide bar and
having an upright flange extending from
one to the other of the inclosing- bo\es7 a
movably supported switch-rod, & horizontal
guide bar connected with one of the brack-
ets and extending toward the switch-rod
and also upwardly to a plane above the
switch-rod, a rail supporting the two brack-
ets and the horizontal guide bars, two push-
bars movably supported in the two inclos-
ing boxes respectively, and an operating-
rod connected with the switch-rod and the
two push-bars.

4. Switch-operating mechanism includ-
ing a plurality of boxes arranged in a row,
tubes fixedly connecting the boxes t)getner,
a switch-rod movably mounted in one of
the boxes, a plurality of push-bars movably
mounted in the remaining boxes respec-
tively, a connecting rod extending through
the tubes and into all the boxes, the con-
necting rods being incased in and guided
by the tubes and a plurality of beli- cranks
pivotally mounted in the boxes respectively
and operatively connected with the con-
necting rod, one of the bell-cranks being
operatively connected with the switch-rod
and the remaining bell-cranks operatively
connected with the push-bars respectively.

5. Switch-cperating mechanism includ-
ing a rail, a movqbly supported switch-rod,
two push-bars movably supported opposite
one side of and extending toward the rail
at a distance the].ehom, two bell-cranks
pivotally supported horizontally adjacent
to the push-bars vespectively, one arm of one
of the bell-cranks being operatively con-
nected to one of the push-bars,onearm ofthe
remaining bell-crank being operatively con-
nected to the remaining one of the push-
bars, a connecting-rod opemhvely connected
with the remalning arms of the two bell-
eranks and also with the switch-rod, and a
wedge suitably supported by a car on the
rail and movable into sliding contact with
the rail and the adjacent ends of the push-
bars, said wedge being supported at its nar-
row end and having beveled under edges.
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6. Switch-operating mechanism including
a rail, a series of boxes arranged adjacent to
the rail in a row, a switch-rod movably
moeunted in one of the boxes for controlling
a switch-point, a plurality of push-bars
movably mounted in the remaining boxes
of the series opposite to the rail and opera-
tively connected with the switch-rod, one of
the push-bars being projected and the other
retracted relatively to the boxes, a guide
supported herizontally by the rail in a plane
below the push-bars, a cylinder carried by
a car on the rail, a piston-rod movable in
the cylinder and having a wedge thereon to
be moved into position cnto the guide and
against the rail for moving the projected
one of the push-bars, the wedge having bev-
eled under edges, a piston movable in the
evlinder for moving and controlling the pis-
ton-red, and a valve for admitting com-
pressed air into the cylinder.

7. In switch-operating mechanism, the
combination with a rail and a movable
switch-point, of a bracket secured to the rail,
an inclosing-box secured to the bracket, a
switch-rod movably mounted in the inclos-
ing-box and extending through the side wall
thereof, the switch-rod being operatively
connected with the switch-point, an operat-
ing-rod extending movably into the inclos-
ing-box, and movable means in the inclos-
ing-box cennecting the operating-rod with
the switch-rod.

8. In switch-operating mechanism, the
combination with a rail having a guideway
therein, and a switch-point movably sup-
ported at one side of the rail, of a bracket
secured to the opposite side of the rail from
the switch-point, an inclosing-box secured
upon the bracket, a switch-rod movably
mounted in the inclosing box and extending
through the side wall thereof, the switch-
rod extending also into the guideway and
being connected with the switch-point, and
an operating-rod extending intc the inclos-
ing-box and operatively connected therein
with the switch-rod.

9. In switch - operating mechanism, the
combination of an inclosing-box comprising
a bottom and a side wall and also a remov-
able cover, the side wall being provided with
a packing-box, a bearing-box secured on the
bottom opposite the packing-box, a push-bar
movable 1n the bearing-box and the packing-
box, a collar secured to the push-bar and
having a jaw thereon, a pivotal post fixed
upon the said bottom, a bell-crank pivotally
mounted on said post, one arm of the bell-
crank being connected with said jaw, a rod
movably supported in the box and extending
through the wall thereof, and a jaw fixedly
connected to the rod and connected also to
the remaining arm of the bell-crank.

S

10. In switch - operating mechanism, the
combination with a rail, a switch-point mov-
ably supported at the inner side of the rail,
and a switch-rod movably supported at the
outer side of the rail and operatively con-
nected with the switch-point, of two push-
bars permanently and movably mounted op-
posite the cuter side of the rail and extend-
ing toward the rail, two bell-cranks pivotally
supported horizontally adjacently to the two
push-bars respectively in reversed arrange-
ment relatively one to the other, one arm of
one of the bell-cranks being operatively con-
nected to one of the push-bars, one arm of
the remaining bell-crank being operatively
connected with the remaining one of the
push-bars, one of said push-bars being pro-
jected toward and the other retracted from
the rail, a connecting-rod operatively con-
nected with the remaining arms of the two
bell-cranks and also with the switch-rod,
and a wedge suitably supported by a car on
the rail and movable into sliding contact
with the outer side of the rail to retract the
projected push-bar and project the retracted
push-bar, for moving the switch-rod and the
switch-point.

11. In switch - operating mechanism, the
combination with a rail, a switch-point mov-
ably supported at the inner side of the rail,
and a switch-rod movably supported at the
outer side of the rail and operatively con-
nected with the switch-point, of two inclos-
ing-boxes fixedly supported opposite the
outer side of the rail, two push-bars movably
meunted in the two inclosing-boxes respec-
tively and extending toward the outer side
of the rail, two bell-cranks pivotally mount-
ed in the two inclosing-boxes respectively in
relatively reversed arrangement, one arm
of one of the bell-cranks being operatively
connected with one of the push-bars, one arm
of the remaining bell-crank being opera-
tively connected with the remaining one of
the push-bars, one of said push-bars being
projected and the other retracted relatively
to the inclosing-box, a connecting-rod ex-
tending through one and into the other one
of the inclosing-boxes and operatively con-
nected with the remaining arms of the two
bell-cranks and also with the switch-rod,
and a guide secured to the outer side of the
rail and extending horizontally below the
plane of the push-bars and between the rail
and the plane of the adjacent sides of the in-
closing boxes.

In testimony whereof, we affix our signa-
tures in presence of two witnesses.

NELSON B. MITCHELL.
JOHN W. TAGGART, Sr.
Witnesses:
P. A. Haverick,
E. T. Sivvius.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”

65

70

75

80

85

90

95

100

105

110

115

120



