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~ citizen of the United States, havmwmmdence_
‘at Aurora, Illinois, have invented eertain new |
and usefnl Improvements in Train Signaling |

10
improved means by which the signal operator

30

- signal.
struction which are spemﬁed in the claims.
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To all whom it mwy COTLCETTL:
Be it known that I, HANS O. WESTMARK, a

and Controliing Systems, of which the follow-
Ing is a speelﬁeatmn reference being made to

the accompan}mﬂ* drawings, forming a palb |

hereof. |
The purpose of thls mventlon is to plOVldB

or train-despatcher or other person intrusted
with the duty of setting signals for the gov-
ernment of trains in a block system or other
system having similar purposes may not only
set the signals by which the trainmen shall
be.guided as to entering a section of a track,

. but also shall be able to pivotally control the_.

train to prevent it from entering a section of

the track from which it should be debarred |
by the signal if the signal were set, and in

connection with this purpose it is especially

designed fo serve as a means of locating the
responsibility for accidents which may hap-
pen by reason of a train entering any portion

of the track where another train is or where
there are obstructions which should prevent
it from entering, so that it may be known
whether the fault was due to failure to set.or
operate the signal or to failure to obey the
It consists in the features of con-

In the drawings, Figure 1 is a side elevation
of a locomotive ha,vmcr appliances embodying
my invention.
the valve and 1mmed1ate pipe connections for
controlling pneumatic devices on the locomo-
tive aeeording to my invention.
section at the line 3 3 on Fig. 2. FKig. 4is a
transverse section of the road-bed and a case

set therein containing the track devieces for.|

controlling the valve, whmh is also shown in
elevation in Opelatlve relation to the track
devices. Kig. 51is a partly-sectional side ele-
vation of the.devic_es for operating the throt-

tle-lever,section beingmadeina verticalplane
containing the axis of the air-cylinder per-

taining to these devices. Fig, 6 is a detail

plan of the pilot of the locomotive, showing
an abutment for striking the trip-finger in
the track squarely to pre‘vent deﬂecting it.

Fig. 2 is an axial section of

Fig. .3 18 a |

Tn the praetwe of my lnﬁ.«entmn I take ad-
vantage of the presence on the locometive of
a main air-reservoir, in which is stored com-
pressed or rarefied air for operating the vari- 5§
ous train-arresting devices on the locomotive. |
From.such main air-reservoir 1l I extend a

‘pipe 2 to a valve 3, more particularly de-

scribed hereinafter, and from such valve I

extend pipe connections as follows: pipe 4, 60
leading to a cylinder 4*, in which there is a

piston 5 constituting an air-meter for operat-
ing the thmttle level pipes 6 and 7, leading
ta the alr-pipes ¢* and 7, for opemtmw the

sanders for the front and rear drivers, respec- 63

tively; apipe§, leadingintothe air,;,—pipe 84, for
supplying air foroperating the driver-brakes;

a pipe 9, leading into the pipe 9%, which sup-
plies compressed air for operating the train- .
brakes. Kach or any carin the train may 7o
have a signal operated by the air from the
signal-pipe 10*, or in case of freight the brake-
operating pipe 9%, for informing the train
crew that the stopping is caused by the track
devices. On each of the pipes except that 73
which leads to the eylinder 4%, for operating
the throttle-lever, thereisinterposed acheck-
valve 11, so that when the ordinary pipes for
connecting the air to operate any of said sev-

eral devices are operated by the engineer for 8o

the ordinary purpose there shall not be there-
by effected a back connection of the air with
the other devices through the medium of the

pipe which pertains to my. invention.

The valve 3 has a hollow plug 3%, ‘which is 35
prowded with two ports 3° and 3°in position
to register with the body-port 39, at which
the pipe 2 is connected to the valve-body. At
the normal or closed position of the plug the
two ports 3® and 3¢ are equally distant at op- go
posite sides of the port 3%, so that the valve
will be operated by moving it either way from
that position. The air admitted when the
valve is opened passes through the hollow

plug and isdelivered to theseveral pipes from g5
the end of the plug -

,-any suitable form of fit-
ting being employed to supply the pipes most
simply and consistently and make the proc-
ess of connecting up the apparatus as easy
as possible.
axis vertical, and the plug emerging from the

| lower end of the body is '_provided with a

The valve is mounted with its roo




cross-head or operating-lever 15, which nor-
mally at the closed position of the valve ex-
tends crosswise of the track, the valve being
substantially at the center of the width of
the track.

In the road-bed underneath the track I pro-
vide means for operating the valve 3, as fol-

-~ lows: A suitable cast-iron case or shell 14 is

1O

20

s

30

35

40

45

50

55

the lever is operated for that purpose.
order that the lever may thrust the finger out

that purpose.

Jodged under the road-bed, and in said case

thele is fulerumed at 15 a lever 16, having
connected to it at one end a trip- ﬁno‘el 17
which is arranged to protrude thmuah the
case and stand eree’t from the road-bed when
In

and withdraw it while maintaining it in ver-
tical position throughout the movement, a
controlling-link 18 may be pivoted at one end
to the case and at the other end to the lower
end of the trip-arm, said link and the lever
16 constituting virtually a pair of parallel
links, so that all positions of the trin-arm asit
18 thrust up and withdrawn are parallel with
each other, or sufficiently so to cause it to be
thrust thr oun'h the aperture 14*, which is
formed in Bhe upper plate of the case 14 for
The trip-arm 1s in two parts,
having a protruding or terminal portion 19,
hereinafter referred to as a ‘‘trip-finger,”
jointed to the lower portion at 20 above the

“pivotal connection on the arm to the lever

16, and a spring 21 is provided operating
dbout the joint and reacting between the two

parts, which are pivoted 130“‘613}161 with a tend-
ency to uphold the ﬁuger in erect position

and yleldingly resist its deflection fore or aft

from that position. The particular construec-
tion adopted isseen in Fig. 4, the lower mem-
ber of the jointed trip-arm having a cylinder-
housing 22 extending transversely with re-
spect to the track, the finger 19 being con-
nected to the lower member at the housing
22 by the pivot-bolt 23. The spring 21 is
coiled about the bolt within the housing, hav-
ing one end engaged with the housing and
the other end wu;h the trip-finger 19, as seen
in the drawings. The case 14 has an up-
wardly-protruding hollow boss 14%, which ac-
commodates the joint comprising ‘the hous-
ing 22, and this boss is slotted fore and aft
at 14* to permit the trip-finger to tilt back or
forward down to homzonbal position. The

purpose of this construction will hereinafter |

appear. -The position of the trip-finger and
the slot through which it is plotruded 18 suf-

ficiently one mde of the center of the track

- so0 that the finger when upstanding stands in

6o

the path of one or the otherend of the cross-
head or lever-arm 13 of the valve 3, so that
the advance of the train while the finger is

thus protruded will cause the lever-arm of
 the valve to collide with the finger and the |
- valve to be brought to open pomtmn from
whichever d1recL10n the collision comes and |
whichever arm of the lever is encountered.
The lever-arm 16 is fulerumed so as to be
- tilted to thrust up and withdraw the trip-

e s ——

|

|
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finger, and for .this purpose it -may be con-

nected by any suitable means mechanieally

with theoperatingdevices in the signal-tower
or at the switeh. Such mechanical expedi-

| ents as would be suitable for the purpose are

familiar. I have shown, however, as a pre-

70

ferred means of connection for operating it

from the signal-tower a pneumatic' connec-
tion consisting of a eylinder 24, having play-
ing in 1t a piston 25, the stem of which 1is
eonneeted to a lever 16 at the end opposite

that at which the trip-finger is carried, an

air-duet 26 being p1ov1ded leading into ‘the
cylinder from a eompreased -air reservoir (not
shown) located at any convenient point, the
admission of air from the reservoir to the

‘duct and thence to the piston-cylinder being

controlled by the operatorinthe signal-tower.
27 is a signal connected by suitable means,
ag the lever 28 and link 29, with the lever 16,
30 as to be operated by the movement of said
lever simultaneously with the protrusion and
withdrawal of the trip-finger, being set at po-
sition to indicate ‘‘safety” when the trip-fin-
ger is withdrawn and at position prohibiting
the advance of the train when the trip-finger
is protruded. |

It will be understood that the swnal and
trip-finger may both be connected Wlth the
switch-operating devices, so as to be set au-
tomatically with the setting of the switeh,
and such connection may be provided in ad-

difton to the pneumatic connections for op-

erating the trip-finger and signal from the
tower, comprising, for ex&mple an arm 162,
projeeting down from the lever 16 near the

fulerum, and an operating-rod 30, connected

to the lower end of such lever-arm and -ex-

| tended out to the side of the track for any

desired operating connection for the switch.

It will be noticed that the valve which con-
tlols the air connection on the locomotive is
not accessible from the locomotive-cab; but
in - order to be reached for closing the valve
after it has been opened by encounter with
the track devices the engineer must leave
the cab and operate the valve while the en-
oine stands at rest.

This, together with the

75
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11§

fact that the train-signaling devices are op-

erated when the track devices encounter the

valve-lever upon the valve, makes 1t impos-

sible to disregard the signal and run the en-
ogine past the point at which it is stopped by
the track devices without knowledge of that
fact on the part of the trainmen other than

120

the engineer, for not only would the train -

have to be stepped, but the occasion of its
stopping-—thatis,the fact that it is stopped by
the automatic action of the track devices—

| will have been made known by the operation

of the train-signals. It will thus be possible
to fix the responsibility for any movement of
the train past the forbidding signals, and it
will always be possible to esta,bhsa Whether
or not the signals were so set as to operate 1n
time either tcn give the warning or to arrest
the train. -

125
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The reason for pivoting the trip-finger to

the upstanding arm on the lever 16 in sueh

 manner that it may tilt fore and aft is that

10

.

lllllll

since the finger must reach the valve-lever
in order to opelate it and since the valve-
lever must be located high enough to avoid
encounter with the 01dmary projections or
irregularities of the road-bed—-that is to say,
prOJectmns which the pilot can pass — the
valve-lever must stand at a higher level than
the lower edge of the pilot, and the tri ip-finger
in order to 1each the valve -lever at blus

" height must also be arranged to be protruded
hwhel than the lower edge of the pilot and

in pomtwn therefore, to De encountered by
the pilot.

may, never theless, be passed by the pilot, it

~1s pivoted, as deserlbed but upheld by a

20

| 30'

35
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- means on the motor for applying power to.

R 60

spring strong enough to operate the valve

without yleldmn* mdtermlly, but adapted to

yield in either direction when the finger is
encountered by the positively-moving pilot.

The valve lever-arm projects in both direc-
tions from the valve-stem, and the valve is
adapted to open by movement in either di-

rection, and the trip-finger is set at one side

of the center of the tmck so that whether
the engine is moved baekward or forwald in
either dneetlon along the track the e Tect of

the -collision of the tup-ﬁnrrer with the lever-

arm of the valve-stem isalways the same—to-
wit, to.open the valve and operate the train-
arrestmﬂ* means. Preferably the pilot is pro-
vided Wlth an abutment 32 at the forward
edge on each side of the center adapted to
strike_the trip-finger squarely, so thatit shall

not tend to bend the finger aside, as. might.
happen if the finger were struck by the ob-

lique edge of the p110t

1 01&11]1—-——- B

1. A train- controlhnﬂ' system comprising
means on the motor for cuttmg off the motive
power, said means including an operating-
arm overhanging the road-bed; a trip-arm
and supports and connections by which it is

lifted into position protruding from the road-
bed in the path of said operating-arm to ac-

tuate the lattel for cuttmw off the motwe

power.
2. A train- controlling system compusmg

arrest the train, said means including an op-
erating-arm overhanging the road-bed; .a
trip-arm and supports and connections by
which. it is lifted into position protruding
from the road-bed in the path of said operat-

ing-arm to actuate tne latter for Opelatlnw

the train-arresting devices.
3. A frain- controllmw system comprising

means on the motor fﬂr_cont_lollmg the train

as to movement and stoppage, said means in-

cluding an operating-arm overhanging the

road- bed a trip-arm and supports and con-
nections by which it is mounted and pro-

truded from the road-bed in the path of said

In order that it may be upstand-
ing when it reaches the valve-lever arm and

passes the trip-

IIIIII

' ﬂ,nd adapted to tilt in either. dlrectlon, and
‘provided with .a spring tending to yieldingly

resist its tllllt’lﬁ" in either dueeuon and to re-

store to erect position from either direction,

the spring being of sufficient strength to up-
hold the finger upon its encounter w1th said
Opelatmfr-@rm but to vield upon- encountet
of the pilot. |

- 4, Atrain- GOI]thHlH”S} stem eompuqmwau

nected therewith and eonneetimls by which
it operates the power-controlling lever of the

train-motor; a pipe which affords communi-
cation between the air-reservoir and thelever-

operating motor, a valve in said pipe control-
ling commumcatlon therethrough between
the reservoir and the motor, sald valve hav-

ing an operating lever-arm OVGII]&II‘D‘IB” the

road-bed, a trip-arm and su_pports‘a,nd con-

nections by which it is mounted and pro-

truded from the road-bed in the path of the
valve lever-arm to operate the latter for open-
ing the valve as the train moves past the
1311p arm.

. Atrain-controlling system compmsmg‘ an
an 1eserv011 on the train, connections from

such reservoir to the train for operating the

train-arresting devices; a pipe which affords

commumeatlon between the reservoir and

such train-arresting devices, a valve in said
pipecontrollingco mmunication therethrough
between the 1@361 voir and said arresting de--
vices, said valve having an operating levm-
arm overhanﬂ'mg the road- bed:; atrip-arm and
supports, and connections by which it is

79

75

air-reservoir on the train, a motor devicecon- .

80

90.

95

100

mounted and protruded from the road-bed in

the path of the valve lever-arm to operate
said arm to open the valve when the train
arm.

6. Atrain-controllingsystem compusmfr an
air-reservoir on the train; train-controlling
devices of and carried by ‘the train - motm

pneumatic means for opera,tmcr said train-

controlling devices; a pipe leading from the

air-reservoir, and ducts therefrom 1ea,dmﬂ' to

said pneumatically-operated means respec-
tively; a valve in said pipe controlling com-
munication therethrough from the reservoir
tosaid several pneu matmall y-operated means,
said valve having an operating lever-arm

105

11O

113

‘overhanging the mad bed; a trIp-arm and sup-

ports, ,and connections by which it is mount-

ed and adapted to be protruded from the
road-bed in the path of said lever-arm to op-

erate the same as the train passes.

7. Atrain- -controllingsystem comprising an
air-reservoir on the train,a motordevice con-
nected therewith and nperatmfr connections
therefrom to the power-controlling lever of

12Q .

125

the train-motor; a duct leading flOlIl the air-

reservoir and havmg a branch extending to
the lever-operating motor and other branches
extending to the pneumatically --operated
train-controlling devices; ‘a valve which con-

trols communication from the air-reservoir to

all said ducts; means mounted on the road-

~ operating-arm, said tnp arm being pwoted | bed for operatmf}' such valve as the tmm

I30
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passes, and a check-valve mterposed on each
of the ducts leading to the train-ar resting de-
vices seating aﬂ*alnst flow toward the main

air - duect con ro‘led by the valve; whereby

Cross communication from said tlam -arrest-
ing devices to each other and to the lever- op—
eratmﬂ' motor is prevented.

S. Tn a train- -controlling system comprising
pneumatically-operated devices on the train-

motor for operating its power-controlling and
train-arresting devmes an element on the

Itra,ln whose movement controls said pneu-

matically-operated devices; a tri pping device

mounted in the road-bed and a spring which

P

‘holds it normally protruading in the pathh of 15

satd element with sufficient force for operat-
ing the latter upon its encounter therewith;

said finger being pivoted so as to be rocked.

by the pllot out of the latter path &mmst the
resistance of said spring. 20

In testimony whereof I have her eunto sef
my hand, in the presence of two witnesses, at
Chieago, Illinois, this 9th day of June, 1902.

HANS 0. WESTMARK.

In presence of—. ___
EDWARD T. WRAY, = o
J. S. ABBOTT. |
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