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10 all whom it may concerm:
Be it known that I, GEORGE W. VOORHEES,
a citizen of the United States, residing at South

‘Amboy, county of Middlesex, and State of

New Jersey, have invented certain new and
useful Improvements in Automatic Railway-
Switches, of which the following is a specifi-
cation. _ '

This invention has for ifs object the auto-
matiec adjustment of railway switches and sig-
nals desiguied to be operated by the approach
of any train or trains in any direction on any
track, and to make a misplaced switch or a
meeting of trainsata crossing or switch a mat-
ter of impossibility, except through the inex-
cusable negligence of the engineer in charge of
an approaching train in his not paying atten-

hereinafter described set for him. This de-
vice is also capable of being operated by hand
by attaching a handle or lever on the seg-
mental arm, hereinafter described, the con-
struetion being such that even in case switches

are left open by accident or with evil inten--

tions the engineer will see the danger-signal,
which must also be changed with the switch,
and by a simple movement throw the switch

‘into position, allowing his train to pass

through, providing, of course, he has the right
of way by the rules of the road or from the
train-dispatchers. |

The arrangement of rods, levers, &c¢., con-
stituting this invention is shown in the accom-
panying drawings. |

Figurelisaplanviewofthesystem asapplied
toasingle frack. Ilig. 2isaside elevation of a
portion of theswitch-shifting mechanism inthe
direction indicated by arrow-head A, Iig. 1.
Fig. 3 is a side elevation of another portion in
the direction indicated by arrow-head B, Iig.
1. Fig.4 is a similar view of another portion
in the direction indicated by arrow-head C,
Fig. 1. Tig. 5 is a form of bunter for auxil-
lary mechanism, | -

In the drawings is shown asystem designed
to operate switches for outgoing and incoming
trains running from a double to a single track,
and vice versa, with a siding.

Letters represent as follows: X, the inbound
track; ‘W, the outbound track; Y, the main
single track; 7, the giding. |

The switch, as shown, is set for an incoming

train, as indieated by arrow-head, and trains

could continue passing through in that direc-

tion without changing the position of the
switech; but if a train were coming in an op-
posite direction on the main line the switch
would have to be thrown over to allow the
train to pass on the outbound track. This is

accomplished by the engineer applying a de- ¢

vice which I shall presently describe, and
which is an auxiliary to the automatic mech-

anism. |
The crank-levers 1 2, Fig. 3, of such shape

‘as to be operated by the wheels of a train, are

fixed close to the rail at one end of the rock-
shafts 3, which are mounted in suitable bear-
ings. At the other end of said shafts are rock-

| arms 4, connecting with the pull-rods 5, which

pass through guides 6.

The crank-lever 1 (through its rod 5 and rod
7) connects with the bell-crank lever 10, the
rod 11, and, finally, the cross-bar 12, to which
the switch-rails 13 are firmly secured. Crank-
lever 2 conneets, through its rod 5, rod 14, bell-
crank lever 15, and rod 16, with cross-bar 17
of the swifch-rail 18. |

In the mechbanism represented by Kigs. 2
and 4, which are detail views of the switch
mechanism at the branch Y and Z,respectively,
Fig. 1, the crank-lever 1, through its rod 5and
rod 7, connects with the slide 8 by means of a
hook on the end of rod 7 engaging with a pin
on said slide. The rod 9 is attached to the
slide 8, and through it the bell-crank lever 10,

the rod 11, and, finally, the cross-bar 12, to

which the switch-relays 13 are permanently
secured. A similar device may, if desired, be

| used on each branch of the track, so that a
train coming in any direetion can operate the

switches; but by the ordinary rulesof railroad-
ing a train must run on the out or in track,
according to its destination, except when spe-
cial orders are given. The slide 3, however,
as will hereinafter appear, 1s not necessary at

| the branch X, Fig. 1.

In Fig. 3, which represents the mechanism

in the inbound track X, I have shown the

crank-levers 1 and 2 as having been depressed
by the wheels of a frain and, through their
connections already described, throwing the
switches in position, and at the same time op-
erating or adjusting the other devicesat Y and
7 by means of their conmections with cross-
bars 12 and 17.

Fig. 2 illustrates the position assumed by
the other deviee on the main line Y. Aswill
be seen, the crank-lever 2 is shown depressed
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and the hook-rod 7 disengaged from the pin
on the slide §, thus allowing the crank-lever 1
to be depressed by the train 1n passing with-
out affecting the switches, and leaving the
5 mailn line X Y open for incoming trains. This
disengagement is caused by a pin, 19, (on
hooked rod 7,) being acted on and raised by a
segmental lever or arm, 20, moving on plvot
21, and having a cam-slof, 22, in which the
10 pin 19 rests. On the slide 8 being moved to
the position shown in Fig, 2 by its connections
with the switch cross bar 12 when the latter is
shifted by an incoming train, as already de-
seribed, the arm 20 is moved to the position
15 shown through the rod 23, lever 24, and slot-
ted rod 25. ‘When the crank-lever 1 is de-
pressed by the contact of the wheels, it car-
ries with it on its arm 4 the slotted rod 26,
which, by its connection with the aforesaid
20 arm 20, partially rotates it and allows the
- hooked rod to drop again and rest on the pin
-~ without engaging until the slide is returned
to a position with its pin under the hook by
operating the SWIt(,h from the end X, as shown

25 11 Kig, 3.

Of course a train coming in the opposite di-
rection must take the outbound track, so I
providean additional crank-lever, 27, situated
at any desirable point between the crank-
levers 1 and 2 and the switch, and operated by
a deviceon the locomotive. (Shownin Ifig.5.)
This crank-lever 27, on being struck, is de-
pressed, and rotating, its rock-shaft 28 causes
the rock-arm 29 to pull on the rod 30, and,
35 through bell-crank lever 31 and rod 82 the
switch cross-bar 12 18 moved into posmon for
passage of an outbound train in the direction
Y W,

To make a complete switch system adapted
for any emergency, this auxiliary mechanism
1s very important, and should be in place to
operate on approaching the switeh from any
direction.

The siding mechanism 7 is shown in Fig. 4
45 as being in its normal position when the main
switch is open,asshownin Fig. 1. The crank-
levers 1 and 2 are moved precisely as before
described, and the mechanism has assumed
the same position as in Fig. 2, with the excep-
tion of the hooked rod 7 remaining in engage-
ment with the pin on the slide 8.

In order to side-track a train it is necessary
to use the auxiliary lever 27 to operate the
switch 18 through its conneections,as deseribed.
55 In so dolng the rod 33, attached to the switch

cross-bar 17, exerts a pull on one end of bell-

crank lever 34, and consequently pushes the
segmental arm 20 1nto an upright position by
1ts rod 35, thereby unhooking and disengag-

6o Ing the rod 7 and rendering the crank-lever 1
1noperative when depr essed.

The segmental arm or lever 20 in its move-
ment carries with it the rod 25, and also the
rods 26 and 36, their motion bemg taken up by

65 the slotsin each. The use of these slotted rods
25 and 26 I have already shown. Rod 36 is for
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the purpose of operating the lift-lever 57, on | vers
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| a projection of which a hooked rod, 388, rests.

A lever, 39, gives longitudinal movement to
the rod 38 by being operated by another rod, 70
40, connected with the crank-lever 41, This
crank-lever 41 is only used on such oceasions

as accidental or malicious moving of the seg-
mental lever or arm 20 to the position indi-
cated in Ifig. 2, which would push down the 75
lift-lever 37 and allow the hooked rod 38 to
engage with a pin on the rock-arm 4 of the
crank-lever 1, thus eonnecting the two crank-
levers 1 and 41. So that if the crank-lever 1
isdepressed the crank-lever 41 will be up,and
will, when depressed, raise the crank-lever 1
111t0 position to act upon the switch cross-
bar 12. - -

Of course the crank-levers whmh act upon
others on the same track must be far enough 8;
apart to allow for the length of the train. If
they were not, the switch would ‘be constantly
moving back and forth, and when one lever
was depressed another would be raised, con-
sequently breaking or bending one or both in go
case wheels were on both at the same time.
Therefore crank-levers 27 and 41 on their re-
spective tracks must be situated at as great a
distance as would be practicable.

The work of crank-lever 41 on the antomatic g5
mechanism may be done by the auxiliary, and
16 1s shown as being one of the ways by which
the desired result can be obtained. The long
rod-connections may be made of ordinary rods
or tubing with threaded ends or couplings,
which can be serewed up to take up the wear
or adjusting, as desired, the whole mechanism
being inclosed or covered to protect it from
the weather in any way.

IFig. 5 1llustrates one device “«hlt’;h may
be used to operate the auxiliary. It consists
of a bracket, 42, preferably bolted or secured
to the under part of the locomotive; but it
may be at any convenient part of the train.
This bracket 42 supports the pin 43, on which
18 pivoted the shoe or bunter 44, which is op-
erated by the rod 45, pivoted at 46, and con-
necting with the arm 47 on the rock-shaft 48,
journaled in ears 49 on the bracket 42. The
rock-shaft 48 1s rotated by its rock-arm 50
and the pull-rod 51, which is connected with
the air-brake or other mechanism. So that
when the engineer desires to shift a switch
from his engine heapplies the air, and through
the consequent movement of the brakes the
rock-shaft 48 is partially rotated, throwing
down one end of the shoe 44,which on coming
in contaet with the erank-lever 27 depresses
it, a3 shown in dotted lines, and shifts the
switches, as hereinbefore described.

Having already described the mechanism, I
will endeavor to make its operation more clear
by following the movements made by a train
in shifting the switches.

Suppose a down train on the main track Y
18 coming in the direction of the switches
which have been left as in Fig. 1 by an up
coming train. As before stated, the crank-le-
1 and 2 are depressed. The engineer
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therefore operates the auxiliary crank-lever 27
at Y,which shifts the switch-rails 13 through
the connections 28, 29, 30, 31, and 32 and passes
on the down track W to its destination. On
1ts return on the track X, the crank-lever 1,
which has been thrown up by its connections
11,10, 9,8, 7, 6, 5, 4, and 3 with the moving
switeh eross-bar 12, 1s depressed, shifting the
switeh-rails 13 again into their place to allow
a passage on the main track X Y; butin case
it is necessary to side-track a train the crank-
lever 27 at X is called into use, operating in
this instance on the switch-rails 18 through
the connections 28, 29, 30, 31, and 32. At the
same time crank-levers 2 at Y and Z are op-
erated through their connections 16, 15, 14, 6,
D, 4,and 3. That at Y 1s thrown up to pro-
vide for a train coming in that direction and
that at Z is depressed. A disengagement of
the hooked rod 7 at Z with the slide 8 is also
effected by the connections 33, 34, and 35 and
segmental lever 20, so that in passing over
these crank-levers 1 and 2 the switches remain
as they are and in position for the train to
back out again. If, however, a train has
passed down online Y W in the meantime,the
switch-rails 13 and 18 have been shifted by its
wheels bearing on the crank-levers 1 and 2 ab
Y, and consequently the corresponding crank-
levers 1 and 2 at Z have been acted on by
their connections aforesaid and crank-lever 2
has risen in position to reverse its switch 1n
backing out from the siding and crank-leverl
has been disconnected and depressed. In mov-
ing out on the main line X again the wheels
depress the crank-lever 2 on the siding Z,
shifting the switch-rails 18, and consequently
raising the corresponding crank-levers 2 at X
and Y. The backing out on the line X ef-
fected, the wheels depress the lever 2 at that
which causes the same lever at Y to go down
and that at 7 to rise again, and also discon-
nects the crank-lever 1 at 7 through the con-
nections 33, 34, and -35, segmental lever 20,

and hook-rod 7. Theswitches are now 1n po-

sition, completing the return of the train on

~the track X Y, and are so shown in the draw-
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ings. The train passes over the switches and
crank-levers 1 and 2 at Y without effecting
any further movement of mechanism and goes
on to where 1t started f{rom.

Having thus described my Invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. Inarailway,at the junctionof two tracks,
the combination, with the two switches 15 16
and the bars 12 17, upon whieh said switches
are mouunted, of the ¢rank-levers 12, adapted
to be operated by the moving train and con-
nected to bars 12 17, respectively, substan-
tially as and for the purposes set forth.

2. Inarailway,atthe junction of two tracks,

the combination, with the two switches 13 13 |
and the bars 12 17, upon which said switches |

are mounted, of bell-cranks connected to said
cross-bars and adapted to reciprocate the lat-

¥

ter in opposite directions, the crank-levers 1

2, pivoted adjacent to the tracks and adapted

to be depressed by the moving train, and sald
crank - levers being connected to said bell- 70
crank for operating the latter, substantially as
set forth,

3. Ina railway-switch,the combination, with
the crank-levers 1 2, pivoted on the track in
advance of the switeh in both directions and 75
adapted to be depressed by the moving train,
of a slide having a pin connected to said le-
vers, a rod connected to said switch for oper:-
ating it and having a hook or notch adapted
to engage said pin, and the segmental lever 8o
connected with said crank-levers and adapted
to disengage said notched rod and pin, sub-
stantially as shown and described.

4. The combination, withabunter carried by
the train, the cross-bars 1217, and the switches 85
1318, secured to said bars, respectively, of the
bell-cranks 10 15 31, located at both ends of
said bars and connected thereto, the levers12,
arranged to be depressed by the moving traln
and connected to bell-cranks 1015, and the go
levers 27, adapted to be depressed by said
bunter at will and connected to bell-cranks
31. substantially as set forth.

5. The combination, with a bunter on the
train, of the auxiliary lever 27, adapted to be g5
engaged by said bunter, the switch 15, con-
nected to said lever,whereby saidswitch is op-
erated, the slide 8, the switch 13, connected to
said slide, a pin or catch on said slide, the le-
ver 1, a rod connected to said lever and hav- 100
ing a hook adapted to engage said pin, and the
segmental lever 20, engaging said rod for dis-
engaging it with said pin, and connected to the
switch 18, whereby said lever is operated, sub-
stantially as set forth. |
6. The combination,with the switch and the
lever 1, of the slide 8, connected thereto, a pin
on said slide, a rod, 7, secured to lever 1 and
having a hook adapted to engage said pin, the
pin 19 on said rod 7, the lever 20, engaging 110
pin 19, the lever 24, and the rods 23 25, con-
nected to both ends of lever 24 and to the slide
S and lever 20, respectively, substantially as
set forth.

7. The combination,with theswitch andthe 115
levers 1 41, having crank-arms, of the slide S,
connected with the switch by a permanent
joint and with the lever 1 by a temporary
joint, a lever, 20, for breaking said temporary
joint, connected with the switeh, the leverss7 120
39, the former being connected with lever 20
and the latter at one end with lever 4], a
hooked rod pivoted to the other end of lever
39 and adapted to engage said crank-arm of
lever 1, and a pin or projection on lever 37 for 123
causing the disengagement of said hooked rod
and crank-arm of the lever 1, substantially as
set forth.
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GEORGE VW. YOORHEES.

Witnesses: |
AMOS (. BOLTON,
Cras. S. WoLcoTT.
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