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- Unrtep States PATENT OFFICE.

JOHN CHANDLER, OF BROOKLYN, NEW YORK.

SAFETY-LOCK AND SWITCH SYSTEM FOR RAILWAYS.

'SPECIFICATION forming part of Letters Patent No. 438,604, dated October 21, 1890.
Application filed January 10, 1890, Serial No, 336,671, (No model.}

To all whom it may concern:

Be it known that I, JOHN CHANDLER, a citi-
zen of the United States, residing 1n brook-
lyn, in the countyof Kings and State of New
York, have invented a certain new and use-
ful Safety-Lock and Switch System for Rail-
ways, of which the following is a specification.

The principal object of this inventionis to
prevent collisions between trains following
one another on the same track. To thig end
the track isdivided into blocks or sections at
the beginning of which is arranged a switch
or side-track called a ¢ safety-siding.” 'The
arrangement is such that if a train follows
too closely after another it will upon enter-
ing a block from which the preceding train
has not yet passed off be shunted off from the
main line onto thesafety-siding, where it will
be stopped. |

The invention relates, also, to means for
stopping the train after it has been guided
onto the safety-siding.

It also relates to the details for locking and

unlocking the switches leading to the safety-
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- ping the latter.

sidings and to means for automatically tak-
ing up slack in the connecting rods, wires, or

‘chains by which the switches, signals, or other

apparatus are operated from distant points
along the track.

Figure 1 of the accompanying drawings Is
a plan, on a smallscale, of a section of double-

track railway, to one track of which my in-

vention is applied. Fig. 2 is a plan,on a
larger scale, of the switch-locking mechanism.
Fig. 3 is a plan, on a larger scale, of one form

" of track-treadle for operating the switch-

locks and signals. Iig.4 isa transverse sec-
tion of the safety-siding with a fragment of
an engine thereon. Fig. 518 a fragmentary
longitudinal section of the safety side-track
and locomotive, showing one method of equip-

vation, partly in mid-section, of the device for
taking up the slack in the connecting wires
or chains. Tig. 7is a side elevation, and Fig.
8 g horizontal section, of a modified construc-
tion of the switch-lock. Figs. 9 and 10 are

plan views showing modifications, and Kig.

11 is an enlarged fragmentary longitudinal

'50 section of the track shown in Fig. 10.

In Fig. 1, . A designates, for example, the |

Fig. 6 is a vertical side ele- |

| up-track, and A’ the down-track, of a double-

track railway. The track A is shown pro-
vided with my invention, it being understood
that in practice the track A’ will be equipped
in like manner. The track A is divided into
blocks or sections of any suitable length—as,
for example, one or two miles. Atthe begin-
ning of each section is constructed a switch
B, opening intoa safety-siding O, arranged to

extend along the main track or in any other

direction. The switch B is of any usual con-
struction,being, however, preferably provided
with a spring or weight arranged to cause 1t
to stand normally open from the main track
to the siding, so that a train moving along
the track A in the direction of the arrow will

be shunted onto the siding C unless the

switchman stands at the switeh and holds it
open to the main line until the train has
passed. It is designed that there should be
a switehman at each block, who shall thus

manually hold the switch open at the passage

of eachtrain. Assoonasthetrain haspassed
the switch and the switchman has released
it, it becomes antomatically locked in position
until the train enters upon the next block
beyond, whereupon the switch is automati-
cally unlocked, so thatit may be opened again
to the main line for the passage of the next
succeeding train. |
One suitable construction of switch and
Jocking device is shown in Fig. 2. D is the
switch-stand, having a hand-lever or other
means for operating the switch connected by
a rod a to the tie-bar b, connecting the mov-
able rails or tongues ¢ ¢. The switch 18 nor-
mally held open to the siding by a spring d,
applied either to the bar 0, as shown, or to
any other convenient part of the apparatus.
When the switich is in this position, a hole &’
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in the barb stands in coincidence with a slid-

ing bolt K, so that this bolt may.enter it.
The bolt is operated by an elbow-lever ¢, one
arm of which engages the bolt and the other

arm of which connects through a rod f with

two elbow-levers g and A. The lever g con-

nects by a rod ¢’ to a track lever or treadle
device F, arranged on the main track A suf-
ficiently far beyond the switech B to be en-
countered by the locomotive after thelastcar
of the train shall have passed overthe switeh.
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This track-lever is preferably a bar pivoted | may be constructed with an upgrade suffi-

alongside the track and normally standing
elose againsttherail insuch positionthatupon

the passage of the flanges of the wheels be-

tween it and the rail it W111 be pressed back

away from the rail, and in so doing will pull.

the rod ¢g’. To this end 1t may be formed
with an arm 7/, as shown in Fig. 1, or it may
be connected by a rod ¢’ to an elbow-lever 17/,
as shown in Flig. 3, or any other construction
of lever or track-treadle or any other known

- mechanism arranged along or upon a raill-

20

way-track and constructed to be displaced
upon the passage of a train may be substi-
tuted for the counstruction shown as the me-
chanical equivalent thereof.

The elbow-lever & connects by a rod 7" to
a track treadle, lever, or other equivalent de-
vice 3, as shown in Fig. 1. This device 1s]lo-
cated atornear, or preferably just beyond, the
beginning of thenext succeeding block orsec-
tion.

When the train, having passed over the

 switch BB, acts upon the tr eadle I, it commu-

30

nicates motion by pulling thmuﬁh the rod g’,
elbow-lever ¢, and rod f, and thel"eby tilting
the lever ¢ and shooting the bolt K into en-
gagement with the rod b, whereby the switch
is locked. If the train be unusually long, so
that the last car has not yetl passed the switeh,
oriffor any otherreasontheswitchman is still
holding the switeh open to the main line, the

- bolt K WIH not be shot, because the hole b 18
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not in coincidence Wlth it, but the levere will

act to compress a spring 'i_., through which its

action is transmitted 10 the bolt, and 1mme-
diately upon the return of the switch to 1ts
normal position the bolt will be shot by the
tension of this spring. The spring 2 is not
strong enough to overcome the friction and
inertia of the parts between the treadle If and
the bolt E. When the train passes out of
this block and onto the nextsucceeding block,
it acts upon the treadle G and by displacing
it pulls through elbow-lever 7’7 the rod //,
elbow-lever i, and rod 7 upon the lever e, tilt-
ing the latter in the opposite direction and
causing it to act upon a projection 5 on the
bolt toretractthelatter and unlock the switch.
The switch may then beopened wheneverthe
following train approaches.

In case the following train arrives at the
switch before it is unlocked the switchman is

unable to open the switeh to let the train

proceed on the main track, and the train be-
ing warned by some suitable signal that the
switch is-set to the siding will ordinarily
come to a stop. This signal will ordinarily
consist of a semaphore S, Fig. 1, connected
to and operated by the switeh-lever in any
manner known in the art. In case the train
does not stop by reason of negligence on the
part of the engineer, or because the train is
beyond his eontrol or for any other reason,
it will be shunted onto the side tr ack C. This
track may be madelong enough to enable the

train to be stopped in the ordinary way, or it |

“clamp them against blocks & k.

.cienttoinsure the stopping of the train. This

is shown in my patent, No. 254,863, dated
March 14, 1882, I prefer, however, that it
shall be provided with special means [orstop-
ping the train, which means constitute part
of my present invention. These means con-
sist of rails or stringers H H laid along the
track, either :;'Llonfrsule the track - 1‘&115, as
shown in Figs. 1 and 4, or in any suitable po-
sition whlch can lift the wheels of the loco-
motive or of the cars more or less from the
rails, and transfer, consequently, a greater or
less proportion of the welght of the locomotive
or carsfrom the wheelstothese rails orstring-
ers, along which the locomotive or cars will
slide until by friction thereagainst they are
brought to rest. The locomotive or the cars
are provided with runners constructed, for
example, as shown 1n Ifig. 5, where a runner
J is shown applied to the locomotive adja-
cent to one of the driving-wheels. 'These
runners J are arranged to encounter the rails
H Handslide upon them. Theyare fastened
to the frame of the locomotive or car by
serews or boltsy” 9/, having nuts 7’/ 4/, which
When the
train has been stopped by sliding on these
runners, it is necessary to releaseit therefrom
and lower its wheels onto the rails again,
which is done by jacking up the frame of the
engine or cars, releasing the nuts 4’ and tak-
ing out the blocks %, so that when the engine
or car is let down onto its wheels again its
weight will be borne by its wheels and notby

the runners J, after which it may be backed

off from the side track. This feature of my
invention will come 1nto play only in case of
a runaway locomotive or of a train running

at an unusual speed, or when the breaks fail

to operate, or in case of the death or disabil-
ity of the engineer, and, in short, under only
those circumstances which would ordinarily
result in disaster unless the train were thus
stopped.

In place of the rods ¢” &/, wires, chains, or
or any other suitable (301111@(3131011.?: may he sub-
stituted.

In practice it is found in the Case of all such
connections as rods or chains ¢’ i/, extending
for long distances along a 1*ailway—tr.:1,ck that
there is more or less {:111?[101111,}7 experienced
from the elongation or slackening of the con-
nection. ThlS difficulty is found in the op-
eration of switches at long distances from a

switch-house through the intervention ofrods

or wires and in the operation of signals at a
distance through wires or other connections.
I'o automatically take up the slack or elonga-

tion 1n such connections, I have devised the

construction shown in Iig. 6. The rod or
other connection is here lettered 2/. A por-

tion of the connection is made flexible, pref-
erably, by constructing it as a chain ./, which
passes over sheaves [ [ and under a roller or
sheave m, which latter roller is movable up
A weight w0 1s 80 hung as to pull

and down.
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a

downwardly upon the roller m, and thereby | its original position, so thatits cams act upon

draw the chain A’/ out of line, its deflection
being sufficient to take up the slack. The

“weight w is hung to the pulley by a rod n,to

which are connected two pawls p p, which are

pressed outwardly by springs into engage-
The weight.

ment with the teeth of racksgg.
w is so adjusted that it will afford sufficient
tension to take up the slack in the connector
I/ without exerting sufficient force to move
either the switch-lock E or the track-treadle
or other device G, or any other device that
may be at opposite ends of the connector i'.
When the weight has drawn the pulley m
down sufficiently to take up the slack, the re-

ascent of the pulley when the connector £’ is

pulled is prevented by the pawls p p, one or
other or both of which will be in engagement
with their racks. In order to prevent 100

quick a descent of the weight, which would |

cause it to take up any relaxing movement of
the connector i’ due to other causes than the
elongation or slackness thercof, and which
would result in a failure to transmit such re-
laxing movement to the opposite end of the
connector, I provide the device with a dash-
pot P, consisting of a fixed cylinder, which
may be open or vented at its lower end, In
which a suitably-packed piston r works, its
piston-rod being a prolongation of the rod n,
passing through a stuffing-box in the upper
end of the cylinder, and the rapidity of the

the pins v and slide the bar b back to open
the switeh to the main line ready for the
next follcwing train. | .

Fig. 10 shows the arrangement that I pre-
fer to use in connection with a switeh or
siding on which trains are to bé run to be
loaded or unloaded, such as those at stations

in freight-yards and eoal-yards. - K is this

switch branching off from the track A. In
the use of such a switech if the train 1s to
be run onto it for a short time only and be

‘backed onto the main track before another

train is due it will not interfere with the
block-signaling; but if a train is to stand for
some time on the switch it is necessary then
to operate the block-signals by hand, in order
to clear the line for the next following train.

| If, then, the train on the switch were to back

onto the main track at a time when another
train was approaching a collision might en-
sue. To avoid this I provide a means for
stopping the train running on the main line
in case the switch K is open. ™To this end a

lever L’, mounted on a shaft M, as best shown

in Fig. 11, is arranged transversely beneath

‘the track at any suitable distance from the

switch, so that when turned up the lever L
will project high enough to operate any suit-
able sort of train-stopping devices on the lo-
comotive or cars—such, for example, as by
shutting off the steam or operating the air-

flow of air into the latter being determined | brakes—and when turned down it shall be

by a stop-cock s, applied to an inlet-pipe.
The dash-pot is so adjusted that the descent
of the weights and pulley m is necessarily too
slow to respond to any movement except that
due to the gradual elongation or slackening
of the connector A’.

Figs. 7 and 8 show a construction wherein
instead of locking the switch-rod b the oper-
ating-lever of the switch is locked. The bolt
E’ is operated by a lever e which is con-
nected to the rod or connection g, and which
will also be connected, as shown in Fig. 2,
through elbow-levers g i to the connector A’

The hand-lever D/, which is connected by the

rod ¢ to the switch and is normally retracted
by a spring d, as shown in Fig. 7, i8 formed
with a web 7,in which is formed a hole 6"/, to
be entered by the bolt E’, as shown in, Fig. 8.
The result of this construction is the same as
that of the construction first deseribed.

Fig. 9 shows a modification of my inven-
tion, wherein the switch is both shifted and
locked automatically by the displacement of
the treadles F & by the moving train. When
the train reaches the treadle F and displaces
it, the consequent pull on the connector g’
slides a bar L to the position shown, so that
its cam-surfaces 1 u, acting on pins v v on
the switeh-bar b, shift the switeh-bar, and
thereby open the. switch to the siding G,

where it remains locked until the train passes .

onto the block ahead, and in so doing dis-
places the treadle G, which pulls the con-

nector 1/, and thereby draws the bar L back to

l

so low as to be out of engagement with such
devices. Such train - stopping devices are
already known in the art, being illustrated
in my patents, Nos. 273,465, of March 6, 1833,
and 283,754, of August 28, 1883. The lever
is turned up or down by means of a rod or
chain#’, connecting the crank M’ on the shaft
M with the switch-stand D’ or other moving
part of the switch K in such manner that
when the switch is open the lever L shall be

thrown up and when the switch 1s closed it

shall b2 turned down. The lever may be
moved in one direction by the pull of the rod
or chain # and in the opposite direction by
the spring s’. So long as the switch K 1is
closed the main line is complete and the op-
eration is the same as though there were no
switeh, but when the switch is open the lever-
arm I projects upwardly in position to ar-
rest any train that may attempt to pass.

I claim as my invention the following de-
fined novel features and improvements, sub-
stantially as hereinbefore specified, namely:

1. The combination, with a main track and
a, switch leading from it, of a track-treadle on
the main track beyond the switch, connected
to the latter and adapted on being displaced
by the passage of a train that has traversed
the switch to actuate parts of the latter to
prevent its being opened to the main track,
so that a following train unless stopped would
be shunted from the main track, and a second
treadle on the main track at a distance beyond
the first, connected to said switch and con-
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structed on being displaced by the passage of | said siding, a loek for locking it in said posi-

a train to replace the parts of the switeh, so
that a following train subsequently passing

the switch may continue on the main track.

2. The combination, with a main track and
a switch leading from it, of a lock for fasten-
ing said switch in position to shunt a train

from the main track, a track-treadle on the
main track beyond the switch, connected to
said lock to operate the latter and lock the

switch on the treadle being displaced, and a

second treadle on the main track at a distance:-
1 weight of the locomotive or car be transferred

‘wholly or'in part from the wheels tosaid run-

beyond the first, connected to said lock and

constructed on being displaced by the passage’

of a train to unlock the switch. |

3. The combination, with a main track, a
switeh leading from it, and a safety-siding
with which said switeh communicates, of
means applied to said siding for stopping the
train-shunted thereonto, a lock for fastening

sald switch iu a position to direct a train onto’

sald siding, a track-treadle on the main track
beyond the switeh, connected to said lock and
adapted on being displaced to operate said
lock and lock the switch, and a second treadle
on the main track beyond the first, connected
to sald lock and constructed on being dis-
placed to unlock the switeh.

4. The combination, with a main track, a
switch leading from it, and a safety-siding

with which said switch communicates, of |
means tending normally to set said switech to | -

tion, a treadle on the main track for apply-
ing said lock, and a second treadle beyond

the first for withdrawing said lock.

5. The combination, with a main track, a
switch leading from it, and a safety-siding, of

‘means for stopping a train shunted onto said

siding, said means consisting of lifting rails
or stringers I H and runners J J, applied to
the locomotive or cars and constructed rela-
tively so that when the runners encounter the
ralls H H they shall be lifted thereby and the

ners, the frictional contact of which with the
rails 0 H will stop the train.
6. The combination, with a safety-siding

‘having rails or stringers H H, of a locomotive

or car having runners J J adapted toride on
sald rails H H and a connector between said
runners and the frame of the locomotive or
car, constructed to admit of the raising of the

Crunners to retransfer the weight of the loco-

motive or car to its wheels, and thereby fo
enable it to be run off from the safety-siding.
In witness whereof I have hereunto signed

.my name in the presence of two subseribing

wiltnesses.
o JOHN CIHANDILER.
Withesses:
GEORGE H. FRASER,
TIFRED VW HITE.
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