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To all whom it may concern.:

Be it known that I, Cmarres M. Hursr, a
citizen of the United States, and resident of
Rawlins, county of Carbon, and State of
Wyoming, have invented certain new and
useful Improvements in Automatic Switch
and Signal Mechanism, of which the follow-
ing is a specification, and which are illus-
trated in the accompanying drawings, form-
ing a part thereof.

The invention relates to mechanism for
operating and controlling railway switches
and signals from moving trains; and has for
its object to provide complete means for
automatically effecting all of the required
movements of a single switch and its signal,
or a system of related switches and signals,
and for locking a switch against movement
while the switch itself, or a portion of the
track to which it leads, is being used by a
train.

The invention contemplates the use of trip
aprons of ordinary construction and adapted
to be engaged by an appurtenance of a mov-
Ing train, and of improved mechanism actu-
ated by these trip aprons for changing
switches and signals, for locking a switch be-
ing used by a train, so that it cannot be
changed, and for preventing the changing
of switches leading to a track which is being
used by one train so that another train can-
not enter the same track.

An embodiment of the invention in its
preferred form comprises both, trip aprons
placed close to the track rails and adapted
to be automatically engaged, by a portion
of a wheel of a train approaching the switch
which it is desired to operate, for chang-
ing the switch to the position usually re-
quired by trains moving in the direction of
the train in question, and also trip aprons
so placed upon the railway track as to be

_engaged, only at the will of the engineer of

a train, by a suitable contact shoe, carried
by the train, for effecting other changes of
the switch or related switches. Preferably,
also, the mechanism for locking switches
against movement is controlled by trip
aprons adapted to be automatically operated
by a moving train.

A feature of the invention provides means
for releasing the mechanism actuated by
those trip aprons which are adapted to be

automatically engaged by the wheels of a
train for changing a switch after the in-
tended movement of the switch and its sig-
nal have been effected, so that if desired a
further change of the switch and signal may
then be made by means of one of those trip
aprons which are adapted to be engaged by
a contact shoe only at the will of the engl-
neer, although some of the wheels of the
train may still be engaged with the first trip
apron. Moreover, as it is desirable that it
shall not be necessary to place any of the
trip aprons as far from the switches which
they are to operate as the length of many of
the trains which will use these switches, it is
important that those trip aprons which are
automatically engaged by the wheels of a
train to change a switch shall not operate
when engaged by the forward wheels of a
train coming off of the switch; and a fur-
ther feature of the invention provides means
operated by the wheels of a train using the
switch for releasing the mechanism actuated
by those automatic trip aprons intended to
so change the switch.

The invention consists in a system of
mechanisms for operating and controlling
switches and signals, and in its various parts
and combinations of parts, as exemplified
in the structure to be hereinafter described
and illustrated in the accompanying draw-
ings, in which—

Figures 1 and 1° are a plan view of a de-

tail of a railway track showing the invention

applied to a point switch uniting a siding
and a main line track; Fig. 2 is a plan view
of a detail of the mechanism shown in Fig.
1, drawn to a larger scale, some of the parts
being omitted ; Fig. 8 is a detail end eleva-
tion of the mechanism shownin Fig. 2; Figs.
4 and 5 are sectional views on the lines 4—4
and 5—5, respectively, of Fig. 1*; Fig. 6 is
a plan view, drawn to a larger scale, of
some of the parts shown in Fig. 1; Fig. 7
is a detail side elevation of the part shown
in Tig. 6; Tig. 8 is a perspective view of a
detail of the mechanism separated from
other parts; Fig. 9 is a plan view of a detail
of a railway track showing the application
of the invention to a stub rail switch; Fig.
10 is a sectional view on the line 10—10 of
Fig. 9; Fig, 11 is similar to Fig. 10 but show-
ing a different position of the parts; Fig. 12
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is a bottom plan view of some of the parts
shown in Fig. 2; and Fig. 13 is a plan view
of a detail of a railway track illustrating
the application of.the invention to two or
more related switches and signals, and shows
two main line tracks united by a siding meet-
ing each in a switch.

.In Figs. 1 to 8 inclusive of the drawings
the rails of a main line track are shown at
25, and those of a siding at 26, these two
tracks meeting in a switch 27. The usual
target signal is represented at 28, and the
hand operating lever at 29, the latter being
connected in the manner to be hereinafter
described with the customary bridle bar 30,
to which the movable rails 31, 32, of the
switch are secured. A trip apron Tor clos-
ing the switch is provided on the main line
track at each side of the switch and, as
shown, is placed close to the rails of the
track, as indicated at 33 and 84, so as to be
automatically engaged by the wheels of a
train approaching the switch from either
direction, and a trip apron, preferably of
similar form, for opening the switch is
placed close to one of the rails of the siding
and near the switeh, as indicated at 385
These aprons. provide means for automati-

 cally closing the switch to accommodate a

30

train moving on the main line track in
either direction and for opening the switch

_to accommodate a train coming out of the
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siding. Preferably, also, a trip apron
adapted to be engaged by a suitable contact
shoe of a passing train at the will of the
engineer of the train is placed on the main
line track at either side of the switch, as
indicated at 86 and 37, for changing the
switch, and a similar apron 38, for closing
the switch, is placed on the siding, to enable
the engineer of a train approaching the
switch on the main line track to open it so
that his train will enfer the siding, and after
his train has passed on to the siding to then
close the switch in order that a following
train will keep to the main line track, and
to enable the engineer of a train passing the
switch on the main line track to open the
switch after him so that a following train
will take the siding.

A pair of trip aprons 39, 40, preferably
of the form designed to be automatically
engaged by the wheels of a train using the
switch, are placed close to the rails of the
main line track and of the siding at the
switch, and are adapted, as will hereinafter
appear, to lock the movable rails of the
switch against movement while it is being
used by a train, and to release the mechanism
actuated by those trip aprons for changing
the switch, so that, if any one of them
should be engaged while the movable rails
of the switch are locked in position, no part
of the mechanism will be injured. The trip
aprons 33 to 40 may be of any of the forms

989,977

heretofore employed in devices of this kind,

but will preferably comprise an inclined op-
erating bar 41, pivotally united, as at 42, to
an appurtenance of the railway track so as
to swing in a vertical plane and having its
{ree end united by a link 48 to the crank arm
44. of a crank shaft 45 extending. substan-
tially transverse to the track and beneath
its rails. As shown each of these trip aprons
comprises two such inclined bars so disposed
that the apron may be operated by a train
moving in either direction, and in some in-
stances the length of the apron is increased
to provide for its being always in engage-
ment with some of the wheels of a train pass-
ing over it, by the interposition of a link 46
between the bars 41 and uniting their free
ends. TFor this form of trip apron there is
preferably provided a plurality of crank
shafts, as 45 and 45%, and the construction
of the apron is not herein more fully de-
scribed, as it is made the subject of another
application for patent filed concurrently
herewith.

The mechanism actuated by the several
trip aprons and by the hand lever 29 for con-
trolling the switch 27 and signal 28 is gen-
erally designated 47. It is operatively con-
nected to the trip aprons 33 to 40 by means
of tension rods 48,49, 50,51, 52,53, and 54,each
of which leads from the crank shaft 45 or 45
of one of the aprons to a movable part of the
mechanism. This mechanism 47 is mounted
in an oblong rectangular frame comprising
upper and lower side and end rails 55,
united by posts 56 and firmly secured, in a
convenient position adjacent the switch, to
the bed of the track. It includes a pair of
oppositely movable reciprocable parallel
bars 57, 58, one of which, as 58, is connected
by a link 59 to the bridle bar 30 of the
switch, and the other, 57, by a link 60 to the
hand-operating lever 29, so that if desired
the switch may be manually changed at any
time by an attendant, in the manner hereto-
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fore universally employed. The bar 57 is -

pivotally attached at 61, 62, to the free end
of one arm of each of two bell-crank levers
63, 64, mounted on a cross-piece 65 of the
frame of the mechanism 47. The other arms
of the bell-crank levers 63, 64, are oppositely
directed and as shown extend toward each
other, and each carries at its end an up-
wardly directed hook-engaging stud 66, 67.
The bar 58 is carried by a pair of links 68,
69, mounted on the cross-piece 65, and each
extending beyond its pivotal support, as in-
dicated at 70, 71, into the path of a pin 72,
73, carried: by the bar 57. These pins are
adapted to engage the side edges of the ex-
tended portions of the links 68, 69, to shift
the bar 58 when the bar 57 is operated, the
projecting ends 70, 71, of the links being
of such length that as the limit of movement
in either direction is reached one of the pins
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rides over the end of the corresponding link
and engages a socket 74 formed in the end
of such link, thereby serving as a stop to pre-
vent the reverse movement of the bar 58 be-

‘ing affected by means of force applied to the

bar or to either of the links.

- That part of the mechanism 47 which
may be actuated by either of the trip aprons
33, or 34, for closing the switeh, includes
a hook 75, slidably mounted in the frame of
the mechanism 47 adjacent the bar 57, and
a lug 76 extending from the bar 57 normally
into the path of this hook. This hook, as
shown, is reciprocated to shift the bar 57 and
operate the switch by means of a cross-head
7%, to which it is most conveniently connect-
ed by links 78 and 79 and a bell-crank lever
80, motion being imparted to the cross-head
to advance the hook by means of the tension
rods 48, 49, leading from the trip aprons 33,
84, respectively, and each being provided
with a suitable head 81 bearing on the cross-
head. A spring 82, reacting between the
cross-head 77 and a stop 83 rigidly fixed to
the bed of the track, serves to veturn the
hook when the trip aprons 33, 34 have been
released. In order, however, that the switch
may be opened by means of the trip aprons
36 or 87 while the trip aprons 33 or 34 are
still depressed by some of the wheels of a
train, and in order that the apron 33 will not
operate to close the switch when it is en-
gaged by the forward wheels of a train
coming out of the siding before the last
wheels of the train have passed over the
switch, means designed to be operated when
the hook 75 reaches the limit of its advance
movement, or when the wheels of a train
are engaged with the trip aprons 39, 40, at
the switch, are provided for raising the hook
75 out of engagement with the lug 76 of the
bar 57. As shown this mechanism talkes the
form of a rock shaft 84 journaled, as indi-
cated at 85, in the frame of the mechanism
47 and having an arm 86 bearing against the
under face of the hook 75 (Fig. 8). Ior
turning this rock shaft to raise the hook
when 1t has reached the limit of its advance
movement, there are provided a stud 87, car-
ried by the hook, and a contact-piece 88
rising from the rock shaft into the path of
the stud. For turning the rock shaft to
raise the hook out of engagement with the
stud 76, to prevent the trip apron 33 from
operating to close the switch when the wheels
of a train are passing over it, the tension rod
54 leading from the crank-shaft 45* of the
trip.aprons 39, 40, which, as shown, are de-
pressed by the wheels of a train using the
switch, is connected to a crank arm 89 of
the rock shaft 84, as indicated at 90. This
connection preferably takes the pin and slot
form shown, so that while it serves to turn
the rock shaft to raise the hook 75 whenever
the tension rod 54 is strained, it will not in-

a8

terfere with the turning of the rock shaft -

effected by means of the engagement of the
stud 87 with the contact-piece 88 when the
hook reaches the limit of its advance move-
ment and the tension rod is unstrained.

That part of the mechanism 47 adapted
to be actuated by means of the trip aprons
36, 37 or 38, which, as previously described,
ave preferably so placed upon the track as
to be engaged by a passing train, for chang-
ing the switch, only at the will of the en-
gineer of the train, includes a cross-head or
shipper arm 91, having hooks 92, 93 (Fig.
8) for engaging the studs 66, 67, which rise
fronmi the bell-crank levers 63, 64, provided
for shifting the bar 57. A shank 94, hav-
ing a universal joint 95, so as to be flexible
in both horizontal and vertical planes, leads
from the cross-head 91 and is slidably
mounted in the frame of the mechanism
47, motion being imparted to the shank to
advance the cross-head whenever one of the
trip aprons 36, 37, 38 is engaged by a pass-
ing train, by means of one of the tension
rods 51, 52, which lead from the crank
shafts 45 of these trip aprons, and each of
which is provided with a suitable head 96
for engaging a shoulder of the shank. A
spring 97 rveacting between the end of the
shank 94 and a stop 98, fixed in position on
the bed of the track, is provided for return-
ing the cross-head 91 when the trip apron
30, 37 or 88, which effected its advance, has
been released.

That part of the mechanism 47 provided
for opening the switch when a train ap-
proaching it from the siding engages the
trip apron 35, includes a-hook 99, slidably
mounted in the frame of the mechanism 47
and movable in the path of the stud 66 (Ifig.
12) projecting from the inner end of the
bell-crank lever 63 provided for shifting
the operating bar 57, the tension rod 50
leading from the crank shaft 45 of the trip
apron 35 being pesitively connected by
means of a lever 101 with the rear end of
the hook 99. A spring 102, reacting be-
tween the end of the shank of the hook 99
and the stop 98, is provided for returning
the hook when the trip apron 35 has been
released.

For locking the switch in position so that
it cannot be changed while it is being used
by a train, there is provided a hooked mem-
ber 103, most clearly shown in Fig. 12, hav-
ing hooks 104, 105, and adapted to be
moved, when ecither of the trip aprons 39,
40, is depressed, into the path of movement
of one of the studs 66, 67, projecting from
the bell-crank levers 63, 64. This hooked
member is pivotally united at 107 to a
shank 1006, slidably mounted in the frame
of the mechanism 47 and which is in turn
connected to the tension rod 53 which leads

from the crank shaft 45 of the trip aprons
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39, 40. This device is adapted to lock the
switch in either the open or closed position,
and to this end the hooked member 103 is
moved from side to side, turning about the
pivot 107, in order to be in position to en-
gage one of the studs 66, 67 for this pur-
pose when it is advanced by the straining
of the tension rod 53 as the bars 57 and 58
are reciprocated, by means of a lever 108,
pivoted at 109 to the frame of the mecha-
nism 47, and having a pin and slot engage-
ment 110 and 111 (Fig. 12) with the cross-
head and the bar 58, respectively.

For moving the cross-head 91 to prevent
its hooks 92, 93, from engaging with the
studs 66, 67, of the bell-crank levers 63, 64,
when the switch is locked in position, as just
described, so that, if any one of the trip
aprons 36, 37 or 38 should then be operated,
no part of the mechanism would be in-
jured, there is provided a cam 112, Fig. 7,
mounted on an extended portion of the
shank 106 of the hocked member 103, which
raises the cross-head 91 to the dotted lines
position of Fig. 7 whenever the parts for
locking the switch in position have been ad-
vanced by the depression of the trip aprons
39, 40. Preferably, for engaging this cam
there is provided a roller 113, mounted on
the forward end of the cross-head 91, and
to support the cross-head in its elevated po-
sition, should it be accidentally advanced
from any cause, there is provided a slide-
way, comprising, as shown, a pin 115, car-
ried by a yoke 116, rising from the frame of
the mechanism 47 and adapted to engage
an apertured lug 114 rising from the cross
head.

In use the operation of the device embody-
ing the invention and illustrated in Figs. 1
to 8, inclusive, and in Fig. 12 of the draw-
ings, is as follows :—A train approaching the
switch 27 on the rails 25 of the main line
track, from the left as viewed in Figs. 1 and
12, will automatically engage the trip apron
33 to close the switch so that the train will
keep to. the main line track. As shown,
this is effected by the rims of the wheels of
the train riding onto the inclined members
41 of the trip apron 33, depressing it and
turning its rock shaft 45 so as to draw on
the tension rod 48 which in turn, through
the medium of the cross-head 77, the links 78
and 79 and the bell-crank lever 80, draws
upon the hook 75, shifting the reciprocable
bars 57 and 58, to the latter of which the
bridle bar 30 of the switch is joined by means
of the link 59. If, however, the switch had
already been closed, the hook 75 would move
without engaging the lug 76 of the recipro-
cable bar 57, as most clearly shown in Fig. 3,
and would not therefore change the switch.
When the trip apron is completely depressed
and the switch closed thereby, the hook 75
will be raised out of engagement with the

»
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lug 76 to permit the switch to be immediately
opened, 1f desired, by means of the rock
shaft 84 which is turned by the engagement
of the lug 87 (Fig. 2), carried by the hook,
with the contact-piece 88. Preferably the
trip apron 83 is made of such length, by the
interposition of a link 46 between the in-

clined bars 41, that it will always be en-.

gaged by a wheel of the train and will re-
main depressed so long as a train is passing
over -it. If then, the engineer wishes his
train to take the siding he will adjust the

trip shoe (not shown) of the train to engage

and depress the trip apron 36, turning its
rock shaft 45 and drawing on the tension
rod 51 and advancing the cross-head 91.
The advance of the cross-head 91 will, by the
engagement of its hook 93 (Fig. 8) with the
stud 67 of the bell-crank lever 64 (which
will then be in the dotted lines position of
Fig. 2), shift the reciprocable bars 57, 58,
and open the switch, and as soon as the
trip apron 36 is released the cross-head will

70
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be returned by means of the spring 97. In .

view of the connection between the bell-
crank levers 63, 64, and the reciprocable bar
57, as the cross-head 91 advances one of the
studs 66, 67, the other is moved back into
positions to be advanced by the next forward
movement of the cross-head and therefore
the switch may be either opened or closed by
the advance of this cross-head, depending
entirely on which position it occupies just
before the cross-head is moved. DBut,
whenever the cross-head 91 is advanced by
the operation. of the trip apron 36 from a
train moving toward the switch, the switch
will just previously have been closed by the
operation of the automatic trip apron 83,
and its movement then will be to open the
switch. The return movement of the cross-
head 91 is guided to cause it to occupy a cen-
tral position when returned and engage at
its next advance that one of the studs 66, 67,
which is then in a retracted position, by
means of curved plates 117, 118, mounted in
the frame of the mechanisth 47, and the
cross-head, when it is returned by the spring
97, after advancing one of the studs 66, 67,

rides over the other stud by reason of the.

inclined rearward face 119 (Fig. 7) of the
cross-head which engages the stud by a
cam action to raise the cross-head, flexing
the universal joint 95. Preferably this ac-
tion is facilitated by providing each of the
studs 66, 67, with an inclined cam-engaging
face, as indicated at 119%. The studs 66, 67,
move through an arc, the cross-head. accom-
modating itself to the path of the stud with
which it is engaged by reason of the uni-
versal joint 95, and the parts are so pro-
portioned that as the cross-head advances
with one of the studs the other stud, in its re-
turn movement, traverses a channel 120
(Fig. 8) formed in the under face of the
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cross-head between the hooks 92, 93. When,
however, the train crosses the switch,
whether it takes the siding or keeps to the
main line track, its wheels will engage and
depress, in the manner previously described,
the trip aprons 39, 40, turning the crank
shafts (of which two, 45 and 45°%, are shown,
each being operated by both of these aprons),
drawing on the tension rod 53 and advanc-
ing the hooked member 103 (Fig. 12). This
member is moved from side to side, when-
ever the switch is changed, by means of the
lever 108, operatively connecting the hooked
member with the reciprocable bar 58, and
at each change of the switch is moved to
the proper position to engage, when it is
advanced, that one of the studs 66, 67, of the
bell-crank levers 63, 64, which is in an ad-
vanced position. The advance of the hooked

20 members 103 will not, therefore, change the

.25

[?

———k_5.

switch, but locks one of the bell crank levers
63, 64, in position and prevents the shifting
of the bar 57 and the changing of the switch.
The trip aprons 39, 40, are of such length
‘that they are always engaged by some of the
wheels of a train passing over them and the
switch is therefore always locked in posi-
tion whenever it is being crossed by a train.
Moreover, when the trip aprons 39, 40, are

80 depressed, the cross-head 91 is raised to an

35

40 switch to the opposite

45

50

inoperative position, shown by dotted lines
in Fig. 7, by means of the cam 112, carried
by the bar 106, to which the hooked member
103 is attached, so that if it should be ad-
vanced for any reason while the switch is
locked in position none of the parts of the
device would be broken.
After the train has passed the switch, the
engineer may, if he desires, change the
osition, by adjusting
a trip shoe (not shownl)) carried by the train
and preferably at its rear, so as to avoid
placing the trip aprons, which it is to en-
gage, as great a distance from the switch as
the length of the train, to engage the trip
apron 37 if he has kept to the main line
track, or the trip apron 88 if he has taken
the siding. As shown, a single crank shaft
45 is provided for both of these trip aprons,
and it operates the switch through the ten-
sion rod 52 and the reciprocable cross-head
91, thus changing the switch, as previously
described, to the opposite position from that
which it had just previously occupied.
When a train approaches the switch, on

i_ the main line track, from the right as viewed

60

in Figs. 1 and 1%, the switch will be auto-
unatically closed, if it had been open, to pre-
vent the wheels of the train running through
the switch the “ wrong way 7, by the engage-
ment of the wheels of the train with the
trip apron 34, which operates the mechanism

47, through the tension rod 49, in the same

65

manner as the automatic trip apron 33 lo-
cated at the other side of the switch.

o

The switch will be automatically opened
to accommodate a train coming out of the
siding, by the engagement of the wheels of
the train with the trip apron 85, which,
when depressed, draws upon the tension rod
50 and the hook 99 (Fig. 6). This hook, if
the switch is closed, operates the mechanism

47 to open it by engaging the stud 66 of the.

bell crank lever 63 to swing it, but if the
switch is already open the hook merely ad-
vances and returns, as the trip apron 85 is
depressed and released, without producing
any effect upon the mechanism. Asthetrain
moves out of the siding the switch is auto-
matically locked in position by the opera-
tion of the trip aprons 89, 40, upon the hook
member 103 (IFig. 12), and in order that the
trip apron 33 may not operate to close the
switch or to cause injury to the mechanism,
if it is engaged by the forward wheels of
the train before its last cars have crossed
the switch, the hook 75, controlled by the
trip apron 33, is raised out of engagement
with the stud 76, reaching into its path from
the reciprocable bar 57, by means of the
rock shaft 84 (Fig. 8) which is turned for
this purpose when the trip aprons 39, 40, are
depressed by the tension rod 54, leading
from the crank shaft 45*. As shown, if the
trip apron 33 is completely depressed before
the last wheels of a train coming out of the
siding have passed over the trip aprons 39,
40, the switch will not be automatically
closed by such a train, as the trip apron 33
will remain depressed for as long as a train
is passing over it, being of sufficient length
to be always engaged by some of its wheels.
The engineer of a train coming out of the
siding may, however, close the switch after
him, by adjusting a trip shoe (not shown)
carried at the rear of his train, to engage the
trip apron 36, which, operating the mecha-
nism 47 by means of the cross-head 91, will
close the switch when it has been open.
Various modifications - of the structure
illustrated may be made without departing
from the invention. In Figs. 9, 10 and 11
such a modification is shown, illustrating
the application of the invention to the stub
rail form of switch. In this instance trip
aprons 121, 122, are placed close to the rails
of the track adjacent the switch, and in order
to permit the required movement of the mov-
able rails 128, 124, of the switch, they are
formed in sections, as 125, 126, (Ifig. 10)
one of the sections, 125, being disposed ad-
jacent a fixed rail of the switch in the usual
manner. The remaining section 126 is, how-
ever, preferably applied to the side of a
movable rail 123 or 124, of the switch, so
as to move with it, the connection, as shown,
being by means of the pivot block 127 firmly
secured to the side of the rail for receiving
the end of the apron and the crank hangers
128 depending from the under face of the
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rail, in which the several crank shafts 45 of
the trip apron are journaled. For each posi-
tion of the switch the adjacent ends 129,
130, of the two sections 125, 126, of one of
the trip aprons 121, 122, are adapted to con-
tact (Fig. 11), when either section is de-
pressed, to cause the other section to operate
at the same time, and for each position of
the switch the section 125 of one of the trip
aprons is therefore inoperative. This, how-
ever, is of no importance, as both of these
trip aprons are designed to effect the same
movements of the switch-controlling mecha-
nism. A reversing lever 131, pivotally se-
cured to the bed of the track at 132, is in-
troduced between the bridle bar 30 of the
switch and the link 59, and with these ex-
ceptions the mechanism for controlling and
operating the stub rail form of switch may
be identical with that employed for the point
switch, and is not, therefore, further shown
or described. '

If desired, the devices herein shown may
be adapted for controlling other switches
than that which is to be used immediately by
the train from which it is operated. In Fig.
13 of the drawings the rails 26 of the siding
are shown as being extended to lead to a
second main line track, the rails of which are
designated 183, and with which the siding
unites at a switch 134. A duplicate of the
mechanism 47 and its appurtenances may be
provided at this switch, as indicated at 135,
and as shown the crank shaft 45 of the trip
apron 83 of the first main line track is ex-
tended to cross the second main line track

-and is connected by a tension rod 136 to the

switch 184, preferably through the mecha-
nism 185, so that when the switch 27 is auto-
matically closed by a train approaching it
from the left as viewed in Fig. 13, the switch
184 will also be automatically closed and a
train cannot, therefore, then enter the siding
from the rails 183 of the second main line
track nor a collision of trains occur at the
switch 27. Moreover, if desired, the tension
rod 53, actuated by the trip aprons 89 and
40 for locking the movable rails of the
switch 27 in position while the switch is be-
ing used by a train, may be extended to the
mechanism 135, as shown, to produce simul-
taneously a similar effect upon the switch
184. 1t will be understood, therefore, that
by duplicating or extending the mechanisms
herein shown, a complete controlling and
interlocking system may be provided for any
form of switch or system of related switches.

I claim as my invention—

1. In a railway switch mechanism, in com-
bination, a fixed rail, a second rail movable
into and out of register with the first-named
rail, a bridle bar secured to the movable rail,
shifting mechanism including a crank arm
engaging the bar, a stop movable into and
out of the path of the crank arm, a trip, and

989,977

operative connection between the trip and
the stop.

2. In a railway switch mechanism, in com-
bination, a switch comprising a fixed and a
movable rail, a bridle bar attached to the
movable rail of the switch, shifting mecha-
nism connected with the bar, a stop movable
into and out of the path of a movable part
of such mechanism, a crank apron adjacent
a rail of the switch, a crank shaft the wrist
pin of which is pivotally attached to the
crank apron, and a rod or cable leading from
a crank arm of the shaft to the stop.

8. In a railway switch mechanism, in com-
bination, a switch, mechanism for changing
the switch, and means adapted to be con-
trolled by a train while using the switch for
moving a part of such mechanism to an in-
operative position.

4. Tn a railway switch mechanism, in com-
bination, a switch comprising a fixed and a
movable rail, a bridle bar secured to the
movable rail of the switch, a shipper arm
having a hook, means for reciprocating the
shipper arm, mechanism including a stud
adapted to be engaged by the hook of the
shipper arm operatively connected to the
bridle bar, and means adapted to be con-
trolled by a train using the switch for mov-
ing the shipper arm free from the stud.

5. In a railway switch mechanism, in com-
bination, a switch comprising a fixed and a
movable rail, a bridle bar secured to the
movable rail of the switch, a jointed shipper
arm having a hook, means for reciprocating
the shipper arm, mechanism including a pair
of studs adapted to be engaged alternately
by the hook of the shipper arm, operatively
connected to the bridle bar, and a lifting
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cam for engaging the shipper arm beyond its 105

joint adapted to be operated by a train using

the switch.

6. In arailway switch mechanism, in com-

bination, two rails meeting to form a switch,

//

one thereof being movable, a bridle bar se- 119

cured to the movable rail, a shipper arm
having a hook, a trip adjacent one of the
rails and remote from the switch, operative

)

connection between the trip and the shipper ,{15

arm, mechanism including studs adapted to
be engaged by the hook of the shipper arm
operatively connected-to the bridle bar, and.
means adapted to be controlled by a train
using the switch for moving
free from the stud.

bination, a switch comprising a fixed and a’
movable rail, a bridle bar secured to the
movable rail of the switch, a jointed shipper
arm having a hook, means for reciprocating
the shipper arm, mechanism, including a
pair of studs adapted to be engaged. alter-
nately by the hook of the shipper arm, op-
eratively connected to the bridle bar, a 111};;-
ing cam adapted to engage the shipper arm

/
130

the shipper arm 7607}

7. In a railway switch mechanism, in com-
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beyond its joint, a trip adjacent a rail of the
switch, and operative connection between
the trip and the lifting cam.

8. In a railway switch mechanism, in com-
bination, a switch comprising a fixed and a
movable rail, a bridle bar secured to the
movable rail of the switch, a jointed shipper
arm having a hook, means for reciprocating
the shipper arm, mechanism including a
stud adapted normally to be engaged by the
hook of the shipper arm operatively con-
nected to the bridle bar, an oscillatable 1ift-
ing cam adapted to engage the shipper arm
beyond its joint, means for oscillating the
cam, and ways for guiding the movement of
the hooked end of the shipper arm as it re-
ciprocates when its joint 1s flexed by the
cam.

9. In a railway switch mechanism, in com-
bination, a switch comprising a fixed and a
movable rail, a bridle bar secured to the
movable rail of the switch, a jointed shipper
arm having a hook, means for reciprocating
the shipper arm, mechanism including a stud
adapted normally to be engaged by the hook
of the shipper arm operatively connected to
the bridle bar, an oscillatable lifting cam
adapted to engage the shipper arm beyond
its joint, means for oscillating the cam, an
apertured ear rising from the hooked end
of the shipper arm, and a pin forming a
slideway for the apertured ear as the shipper
arm reciprocates when its joint is flexed by
the cam.

10. In a railway switch mechanism, in
combination, a reciprocable bar, two bell
crank levers each having one arm pivotally
united to the bar and having their frec arms
oppositely dirvected and substantially paral-
lel to the bar when in its mid position, a stud

rising from the free end of each of such

levers, each of the studs having an inclined
rearward cam face, a flexible shipper arm
having a rearwardly directed hook and an
inclined forward cam face, means for apply-
ing a pulling strain to the shipper arm, a
spring opposing such strain, a curved guide
limiting the lateral movement of the shipper
arm, a.switch comprising a fixed rail and a
movable rail, and operative connection be-
tween the movable rail of the switch and the
reciprocable bar.

11. In a railway switch mechanism, in
combination, a reciprocable bar, two bell
crank levers each having one arm pivotally
united to the bar and having their free avins
directed toward each other and substantially
parallel to the bar when in its mid position,
a stud rising from the free end of cach of
such levers, each of the studs having an in-
clined rearward cam face, a flexible shipper
arm having a pair of rearwardly directed
hooks and an inclined forward cam face,
means for applying a pulling strain to the
shipper arm, a spring opposing such strain,

4

a curved guide limiting the lateral move-
ment of the shipper arm, a switch compris-
ing a fixed rail and a movable rail, and oper-
ative connection between the movable rail of
the switch and the reciprocable bar.

12. In a railway switch mechanism, in
combination, a switch comprising a fixed
and a movable rail, two parallel reciprocable
bars, operative connection between one of
the bars and the movable rail of the switch,
a shipper lever connected to the other bar, a
link pivotally supported between the bars
and having one end pivotally attached to the
first designated bar, and a pin on the other
bar in sliding engagement with an edge of
the link and movable beyond the end of the
link when the bar is in an extreme position.

13. In a railway switch mechanism, in
combination, a switch comprising a fixed
and a movable rail, two parallel reciprocable
bars, operative connection between one of
the bars and the movable rail of the switch,
a shipper lever connected to the other bar, a
link pivotally supported between the bars
and having one end pivotally attached to the
first designated bar, a pin on the other bar in
sliding engagement with an edge of the link
and movable beyond the end of the link
when the bar is in an extreme position, and
a socket on the end of the link to receive
the pin.

14. In a railway switch mechanism, in
combination, two rails meeting to form a
switch one thereof being movable, a recipro-
cable bar, operative connection between the
bar and the movable rail, a bell-crank lever
having one of its arms pivotally attached
to the bar, a stud rising from the free arm
of the lever, a shipper arm having a hook
adapted to engage the stud, a slide, a stop
arried by the slide and movable into and
out of the path of the stud, a trip adjacent
one of the rails and remote from the switch,
operative connection between such trip and
the shipper arm, a second trip adjacent the
switch, and operative connection between the
last-named trip and the slide.

15. In a railway switch mechanism, in
combination, two rails meeting to form a
switch one thereof being movable, a recipro-
cable bar, operative connection between the
bar and the movable rail, a bell-crank lever
having one of its arms pivotally attached
to the bar, a stud rising from the free arm
of the lever, a jointed shipper arm having
a hook adapted to engage the stud, a slide, a
stop carried by the slide and movable into
and out of the path of the stud, a lifting cam
carried by the slide, a cam roller on the ship-
per arm bearing on the cam, a trip adjacent
one of the rails and remote from the switch,
operative connection between such trip and
the shipper arm, a second trip adjacent the
switch, and operative connection between the
last-named trip and the slide.
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16. In a railway switch mechanism, in
combination, a switch comprising a fixed
and a movable rail, a bridle bar secured to
the movable rail of the switch, a jointed
shipper arm having a hook, means for re-

_ciprocating the shipper arm, mechanism in-

cluding a stud adapted normally to be en-
gaged by the hook of the shipper arm opera-
tively connected to the bridle bar, a slide, a
stop carried by the slide and movable into
and out of the path of the stud, a lifting cam
carried by the slide and adapted to engage

the shipper arm beyond its joint, a trip.

adapted to be engaged by a train using the
switch, and operative connection. between
the trip and the slide. )

17. In a railway switch mechanism, in
combination, a switch comprising a fixed
and a movable rail, a bridle bar secured to
the movable rail of the switch, a shipper arm
having a hook, a trip, operative connection
between the trip and the shipper arm,
mechanism for shifting the bridle bar in-
cluding a stud adapted to be engaged by
the hook of the shipper arm, a slide, a stop
pivotally attached to the slide and movable
into and out of the path of the stud, a link
having a fixed pivotal support, one end of
the link being pivotally united to the bridle
bar and the other end of the link having a
sliding engagement with the stop, a second
trip, and operative connection between such
trip and the slide.

i8. In a railway switch mechanism, in
combination, a main line track and a siding
meeting in a switch, an automatic trip for
closing the switch, located on the main line
track in front of the switch, and a non-au-
tomatic trip for opening the switch located
on the main line track between the first-
mentioned trip and the switch.

19. In a railway switch mechanism, in
combination, a main line track and a siding
meeting in a switch, mechanism for closing
the switch controlled by an automatic trip
located on the main line track in front of
the switch, and comprising a reciprocable
bar having a stud, a shipper arm having a
hook normally engaging the stud, and means
acting at the end of the stroke of the shipper
arm for disengaging the hook from the stud,
and a non-automatic trip for opening the
switch located on the main line track be-
tween the automatic trip and the switch.

20. In a railway switch mechanism, in
combination, a main line track and a siding
meeting in a switch having a movable rail,
an automatic trip located on the main line
track in front of the switch, a reciprocable
bar having a stud, operative connection be-
tween the bar and the movable rail of the
switch, a jointed shipper arm having a hook
normally engaging the stud, operative con-
nection between the shipper arm and the
trip, a lug on the shipper arm, a rocker
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arm bearing on the shipper arm beyond its
joint and having a shoulder in the path' of
the lug, and a non-automatic trip for chang-
ing the switch located on the main line track
between the automatic trip and the switch.

21. In a railway switch mechanism, in
combination, a main line track and a siding
meeting in a switch, an automatic trip for
closing the switeh located on the main line
track behind the switch, and a non-auto-
matic trip for closing the switch located on
the main line track behind the switch and
beyond the first-mentioned trip.

22. In a rallway switch mechanism, in
combination, a main line track and a siding
meeting in a switch, mechanism for closing
the switch, controlled by an automatic trip
located on the main line track behind the
switch, and comprising a reciprocable bar
having a stud, a shipper arm having a hook
normally engaging the stud, and means act-
ing at the end of the stroke of the shipper
arm for disengaging the hook from: the stud,
and a non-automatic trip for opening the
switch located on the main line track behind
the switch and beyond the automatic trip.

23. In a railway switch mechanism, in
combination, a main line track and a siding
meeting i a switch, an automatic trip for
closing the switch located on the main line
track at each side of the switch, an auto-
matic trip on the siding for opening the
switch, a non-automatic trip for opening the
switch located on the main line track in
front of the switch and between one of the
automatic trips and the switch, a non-auto-
matic trip for opening the switch located on
the main line track beyond the switch and
beyond the automatic trips for closing the
switch, and a non-automatic trip for closing
the switch located on the siding beyond the
automatic trip for opening the switch.

24. In a railway switch mechanism, in
combination, two main line tracks, a siding
meeting each of such tracks in a switch,
means for locking each of the switches in a
definite position, and a trip engageable by a
passing train for simultaneously controlling
both of the locking means.

25. In a railway switch mechanism, in
combination, two main line tracks, a siding
meeting each of such tracks in a switch, an
automatic trip located on one of the main
line tracks in front of the switch on that
track for simultaneously closing both of the
switches, and a non-automatic trip located
on the same main line track between the au-
tomatic trip and the switch for simultane-
ously opening both of the switches.

26. In a railway switch mechanism in
combination, a main line track and a siding
meeting in a switch, mechanism for closing
the switch, an automatic trip located on the
main line track in front of the switch, oper-
ative connection between the trip and the
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switch-closing mechanism, and a second trip
adapted to be automatically engaged by a
train coming out of the switch for releasing
the connection.

27. In a railway switch mechanism, in
combination, a main line track and a siding
meeting in a switch having a movable rail,
an automatic trip located on the main line
track in front of the switch, a reciprocable
bar having a stud, operative connection be-
tween the bar and the movable rail of the
switch, a jointed shipper arm having a hook

o'

normally engaging the stud, operative con-
nection between the shipper arm and the

trip, a rocker arm bearing on the shipper 15

arm beyond its joint, and a second trip
adapted to be automatically engaged by a
train coming out of the switch for swinging
the rocker arm.
CHARLES M. HURST.
Witnesses:

J. W. LaNE,
J. A. StrowsripGE, Jr.

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




