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To all whom it muaiy concern.:

Be it known that 1, Epymounxp B. Powers, a
citizen of the United States, residing in the
city of New York, borough of Brooklyn, in

5 the county of Kings and State of New York,
have invented a certain new and useful Im-
provement in Satety Devices for Railway
Service, of which the following 1s a specifica-
tlon.

10 Theilnvention relates to means for automat-
1cally displaying signals in the cab of a mov-
1ng locomotive for the information of the en-
gineer or other occupant of the cab.

The object of the invention is to lessen the

15 danger of collision and other railway acci-
dents by providing means whereby the engi-
neer may be notified by signals within the cab
to proceed with caution under certain circum-
stances and tor displaying a danger-signal and

20 also automatically applying the brakes when
the conditions are so dangerous as to require
an 1mmediate stop.

The signals are operated bv vanes analoo‘ous
to the usual semaphore-arms placed near the

25 track at dangerous points and set by switch-
men or other track attendants or otherwise
and arranged to be struck by an arm secured
to a transversely-arranged shaft carried by the

locomotive. The extent of motion imparted

30 to theshaftis governed by the height at which

the arm passing beneath it and correspond-
ingly determines the nature of the signal dis-
played.

35  Aslhavecarried outthe invention the move-
ment of the arm through a short arc in escap-
ing below a vane displays a green light and ac-
tuates a whistle in the cab as cautionary sig-

nals, and the movement through a longer arc

40 caused by passing a vane at a lower elevation
displays a red light as a danger-signal and au-
tomatically 1pphecs the air- meeS

The invention consists in certain novel ar-
rangements of parts and mechanism by which

45 the above-mentioned objects are attained and
also in certain details of construciion to be
hereinafter deseribed.

the vane 1s placed reiatively to the height of:

The accompanylno‘ drawings form a pa,rt of
this specification and show a preferred form
of the invention. |

Figure 1 1s an elevation showing the inte-

rior of a locomotive-cab equipped with my in-

vention as seen from the rear and also show-
1ng the mast or standard on which are mount-

-ed the operating-vanes. Certain details of the

i

locomotive equipment not specifically related
to the invention are omitted. Fig. 2 isa cor-
responding vertical section of a portion of the
cab, showing the invention in elevation. The

remaining figures are on a larger scale and

show portions detached. Fig. 3 is a side ele-
vation showing a preferred means for auto-
matically applying the air-brakes. Fig. 4 is
a face view of the automatically - actuated
switch for operating the light-signals by elec-
tricity and also shows the manner of connect-
1ng from a storage battery or other source of
electricity. Fig. Sisasideview of the whistle-
signal mechanism. Fig. 6 is a plan view,
partly in horizontal sectmn showing the at-
tachment of the arm to the shaft.

Similar letters of reference indicate the same
parts in_all the figures.

A 1s the boiler of a locomotive, which may
be of any or cinary or approved type and A’
is the usual cab over the rear portion. The
controlling, indicating, and operating equip-
ments (not shown) for the locomotive may be
of the usual or any approved construction, as
will be understood.

Transversely of the cab, preferably above
the roof, extends a shaft B, mounted in sup-
ports or bearings B, in which it is free to turn.
The overhung ends are provided with collars
B* B®, serving to prevent axial movement, one

of-which, B’, carries an adjustable arm B* at

a right angle to the shaft and standing nor-
mally in a vertical position near the edge of
the roof, adapted when its free end contacts
wilth an obstruction 1n its path to be deflected
out ot the vertical and correspondingly par-
tially rotate the shaft B, the extent of the ro-
tation depending on the angle of deflection of
the arm in escaping beneath the obstruction.
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For the latter I prefer to use a device analo- -

oous to a semaphore-signal and consisting of
a vertical mast or standard M of suitable
height set firmly alongside the track and car-
rying strong narrow wings or vanes M’ M7,
pivotally mounted in its upper end and adapt-
ed to be operated by wires M’ M* or other suit-
able connections by a switchman or other at-
tendant through any suitable mechanism,
either by hand or antomatically. One vane,
M’ is mounted higher than the other, M, or is

arranged to maintain a higher position trans-

versely of the path of the arm B* on the mov-
ing locomotive, and thus cause the arm to be
deflected, but in a lesser degree, in passing be-
neath it than by the other or lower vane M-
Both vanes are adapted to hang idly in pock-
ets in the standard when not required to be
set for service and are thus removed from
dangerous proximity to passing frains. -

On theshaft B, at suitable points, are alever
B’ and finger B’, adapted to swing through
arcs in unison with the arm B*.
extends downwardly through a longitudinal
slot ¢ in the cab-roof and lies adjacent to a
switchboard C, across the face of which it 1s
adapted to sweep. -

(V is a switch turning on a center C° and
contacting successively with points C* C°, ar-
ranged in an arc about the center and having
a handle C°, by which it may be moved. The
switeh lies normally on an insulated portion
C® of the arc, with the handle C’in the path of
the lever B’. .

(" and C® are incandescent electric lamps set
in the interior of the cab in a location to be
plainly seen by the engineer when he is at-his

post and arranged to be illuminated by a cur-

rent from a storage battery C°, carried on the
locomotive and connected, as shown, to the
switch (', contact-points C* C°, and lamps C’
(', as indicated in Fig. 4. C' may be under-
stood as indicating a green light or cautionary

“signal and C® a red light or danger-signal.

55
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The former is connected to the first contact-
point C* and the latter to the second or outer
point C°. Thusarranged the action of the up-

per vane M’ upon the arm B* is to force the

lever B® partially across the face of the switch-
board, carrying with it the switch C', leaving
the latter upon the contact-point C* and show-
ing the cautionary signal or green light to the
engineer. The act of passing a standard on
which the lower vane M* has been set throws
the lever farther and moves the switch to the
contact-point C° and displays the red light or
danger-signal. |
It will be seen that by setting the desired
vane located at a point at the commencement
of a block or at the approach to a switch or
other dangerous portion of the road the cor-
responding signal, either *‘caution” or ‘‘dan-
cer,” will be displayed in the cab of any pass-
ing locomotive equipped with my invention.

65 In practice I preter to locate two standards at |

The lever B’ -

be automatically applied.
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suitable distance apart near dangerous points

on the road and arrange the first to display
the oreen or cautionary signal and the second
to show the red or danger signal.

In the most comiplete form of the invention

70

two additional signals are employed operated

by the finger B®, abovereferred to. The first

is a whistle D, actuated by the lesser move-

ment of the arm B* and serving as an addi-
‘tional cautionary signal.
whistle operated by compressed alr and con-

It consists of a

nected to the pressure side of the air-brake

system and held in the closed or inoperative
“condition by a spring-dog F' engaging a de-

tent F* on the whistle valve-stem F” in oppo-

80

sition to the force of a spring F*, tending to
turn the stem and admit air under pressureto

the whistle-bell. The dog F’ is connected by

a chain F® or otherwise to the finger B®, which
lies normally in an approximately horizontal

position and when turned by the partial ro-

‘tation of the shaft pulls upon the chain and

releases the valve-stem, thus providing an
audible cautionary signal in conjunction with

the visual green-light signal. The whistle-

9

sional is reset by forcing the arm F° against

the tension of the spring until the detent is
again -engaged by the spring-dog. Attached
to the same finger is a slightly longer chain

(3%, connected at the lower end to a spring-

95

catch G, engaging an annular latch or collar =

(+*, arranged to slide on the spindle G° of the

air-brake-operating valve G and subject to

4 -

the expansive force of*a helical spring (37, in-

closing the spindle and abutting against the
stuffing-box or other fixed portion of the valve-
While the catch is in engagement. -

casing.

100

with the collar the spring is of no effect, and

the spindle may be moved axially by the
brake-lever G’, as usual, in applying or re-

leasing the air-brakes; but so soon as the arm’

.1.05

Bt contacts with a low vane M? the increased -

rise of the finger B° takes up the slack in the

chain G° and releases the spring G, which

immediately exerts its force to move the air-

brakes and bring the train to an immediate

110
brake valve in the direction to apply the.

stop. The action of the spring G*may be re-

sisted by the engineer through the lever G’
if the sudden stop is undesirable; but the

pressure exerted by the spring 1s sufficient

1'15. |

to warn the engineer if his hand be on the

lever, in connection with the simultaneously-

displayed red light, that danger is imminent,

and if the brake-lever be free the brakes will

120

H H are springs of equal tension, each at-

tached at one end to the lever B’ and at the

other to convenient points on the cab and

serve to maintain the arm B! in the upright

position, while allowing it to be deflected 1n
either direction, as required, by the forward

or backward movement of the locomotive.

12§ .

"To allow the backward movement without

derangement, I prolong the slot « on both
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sides of the shaft B and also provide a slot
through which the finger B may descend idly.

The arm B* is mounted adjustably in the
collar B’ and may be set up or down therein

‘to produce the required degree of deflection

1n- passing beneath the vanes. It is held in
place by the set-screw 6.

The vanes may be painted green and red,
respectively, and serve as additional track-
signals for the engineer if they are so situated
as to be easily seen. The vanes may be mount-
ed in the standards with provisions for ad-

justing them vertically, as will be understood.

Importance 1s attached to the location of

the arm B*at the edge of or extending a short
distance beyond the cab-roof, for the reason
that when so placed 1t may be operated by
vanes not reaching over the roof and there-
tore not liable to strike projections on the
trains and also avoid the danger of accident
to trainmen on the rootfs of the cars, which 1is

oreatly increased by rigid arms or brackets

extending across the track near the level of
the car-roofs.

By providing both an audible and visible
automatic cautionary signal for the engineer
the chances of both bemﬂ' unheeded are very
remote, and when an 1mmedmte stop 18 nec-
essary to avold an accident the display of the
danger-signal and the effort automatically to
apply the brakes cannot occur unnoticed by
the engineer unless he be suddenly incapaci-
tated by accident or 1llness, in which case the
brakes will be applied automatically and the
train brought to a standstill.

Modif catlons may be made in the forms
and proportions of the parts within wide lim-
1ts without departing from the principle of
the Invention or sacrificing its advantages.

Changes in form and arrangement of parts
may be resorted to within the scope of the
protection prayed, the shaft B may be other-
wise located, and the whistle and air-brake
locks otherwise operated. 1t is also evident
that a greater number of signals may be op-
erated 1n the same manner by cor I‘eSpOIld-
ingly 1ncreasing the vanes, &c.

The construction of the electnc switch may
be varied, as may also the mechanism for op-
erating the whistle and applying the brakes.

All the parts and equipments not specific-
ally described will be understood to be of any
ordinary or approved CODSEI uction and ar-
rangement. -

That portion of the invention relating par-
ticularly to means for applying the brakes,
excepting in so far as it may be understood
to be a signal to the engineer, 1s not specific-
ally claimed in this application, but is made
the subject-matter of a separate application
filed April 8, 1902, Serial No. 101,880, of
which this application is a division.

I claim—

1. Inanapparatusof thecharacterset forth,
a shaft mounted in the cab, an arm adjustably

g

secured to the shaft, adapted to be deflected-

by contact with an obstruction in its path and

partially rotate said shaft, connections from

the latter to signals within the cab, and a plu-
rality of such obstructions each independent
of the other and arranged at different heights
to act each independently of the other and
adapted to induce correspondingly different
degrees of deflection of said arm, and means
whereby said differences in deflection actuate

correspondingly different signals in said cab

through the medium of said shaft.

9. Inanapparatusof the character set forth,__

a shatt mounted in the cab, an arm adjustably
secured thereto and adapted to be deflected by
contact with an obstruction in its path, two or
moresignals within said cab, connections from

said shaft for actuating said signals succes-

sively by differences in the degrees of de-
flection of said arm, and a plurality of such

obstructions each independent of the other

and arranged at different heights relatively to
sald arm on independent pivots on a common
support and adapted to induce correspondingly
different degrees ot deflection of the latter.

3. Inanapparatusofthe character set forth,

75
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a shatt mounted in the cab, an arm secured -

thereto adapted to be deflected and correspond-

ingly partially rotate said shaft, means ex-

tending at right angles from said shaft and at
right angles to said arm and connections to ac-
tuating means for a plurality of signals with-
in sald cab, in combination with a plurality of
relatively stationary vanes arranged at differ-
ent heights relatively to said arm and in the
path of the latter, adapted to induce corre-
spondingly different degrees of deflection of
said arm, whereby smd signals are succes-
sively Operated

4. Inanapparatusof the character set fOrth
a shaft extending transversely of the cab, an
arm secured to said shaft adapted to be de-
fiected and correspondingly partially rotate
sald shaft, connections from the latter to ac-
tuating means for a plurality of signals with-
in said cab, arranged to be actuated succes-
sively by increased degrees of deflection of
sald arm, and a plurality of independent ob-
structions onindependent pivots and arranged
in the path of said arm, and means for vary-
ing the height of the arm relatively to said
obstructions to induce the desired deflections.

5. The combination with a locomotive-cab,
of a shaft mounted therein, an arm secured to
sald shaft and adapted to partially rotate the
latter by the deflection of said arm in contact-
1ng with an obstruction in 1ts path, a series of
independent obstructions mounted to extend at
right angles to said arm in different planes, a
lever mounted onsaid shaft and extending into
said cab, said obstructions being mounted on

incdependent pivots, an electric switch operated

by the movement of said lever, a lJamp-signal
within said cab, and a source of electricity
and connections therefrom to said switch and

95
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lamp-signal whereby the movement of said
lever will luminate said lamp-signal.

- 8. The combination with a locomotive-cab,
of a shaft mounted therein, an arm secured to
said shaft and adapted to partially rotate the
latter by the deflection of said arm in contact-
ing withan obstruction in its path, a plurality

ot mdependenl; obstructions mounted 1n dif- |

ferent vertical planes to extend into the path
of said arm, a lever mounted on said shaft and
e\ttendmﬂr into said cab, said obstructions be-
Ing mounted on mdependent pivots, an elec-
tric switch having a plurality of contact-points

~and operated by “the movement of said lever,

20

30
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a plurality of lamp-signals within said cab, a
source of electricity and connections there-
from to said switch, contact-points and lamp-
signals, whereby a movement of said lever in
one direction will luminate one of said lamp-

sionals and a further movement of said lever
in the same direction will luminate a Second
lamp-signal.

7. The combination w1th a locomotive-cab,
of a shaft mounted therein, an arm secured to
sald shaft and adapted to partially rotate the
latter by the deflection of said arm in contact-
ing with an obstruction in its path, a plurality
of independent vanes mounted 1n different
vertical planes to extend into the path of said
arm, a whistle located in said cab 'and mech-
anism for operating it, said obstructions be-
ing mounted on independent pivots, and con-
nections from said shaft for actuating such
mechanism and sounding said whistle.

8. The combination ot a locomotive-cab, a
shaft mounted therein, an arm adjustably se-
cured to the shaft at right angles thereto and
adapted to partially rotate the latter by the
deflection of said arm in contacting with an
obstruction in its path, a plurality of inde-

"pendent obstructions mountecd in different

vertical planes to extend into the path of said
arm, a finger carried by said shaft, said ob-
structions being mounted on independent
pivots, a whistle located in said cab and mech-
anism for operating it, locking means for hold-
ing sald mechanism in an inoperative condi-

-tmn and connections from said finger to said

lochmﬁ' means whereby a partial revolution
of said shaft will release said operatmn' means

“and sound said whistle.

9. The combination with a locomotive-cab of

a Sh&ft extending transversely thereof, an arm

~secured to the shaft and adapted to partially

60
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rotate the latter by the deflection of said arm
in contacting with an obstruction in its path,
a finger carried by said shaft, a whistle located
in said cab and mechanism for operating it,

connections fromsaid finger to said mechamsm

whereby a partial rotation of said shaft in one

~direction will operate said whistle, a brake-

controlling mechanism located in said cab, and
connections from said finger to said control-
ling mechanism, wher eby a further rotation
of said shaft the same direction will move

750,781

said controlhncr mechamsm in the direction to _

apply the brake.
10. The combination of a locomotwe cab a

shaft extending transversely thereof, an up-

wardly- extendmﬁ' arm secured to the shaft and
adapted to partmlly rotate said shaft by the
deflection of said arm in contacting with an

obstruction in its path, a lever on said shaft,
an electric switch operated by the movement
of said leverin one direction, an electric lamp
illumined by such movement a second elec-

tric lamp illumined bV a further movement of

75

said lever and switch in the same direction, a

finger on said shaft, a whistle and operating
‘means therefor, connectlons from sald finger

8o

to said opemtlno* means whereby the partlal .
rotation of said shaft will sound said whistle,

a brake-controlling mechanism, means tend-

ing to move said controllmﬂ' mechanism to ap-

' plv the brake and a restraining means there- <
for, and connections from said finger to said .

restralnmcr device, whereby the turther rota-

tion ot Sclld shaft in the same direction will

apply the brake, the said lamps, whistle, and
brake-controlling mechanism located w ithin

thereof.
11. Inan apparatus of the character set forth,

g standard located near the track, two vanes

pivotally mounted therein, one at a higher

level than the other, adapted to hang verti-
cally on such fstandard or to be held extended'

transversely to the line of said track, in com-

hination with an arm carried on the cab of a

locomotive on said track, arranged to strike

said vanes and be deflected thereby, a finger

also carried by said shaft, and means permit-

ting said finger to descend 1idly, a signal lo-

cated in said “cab adapted to be operated by
the deflection of said arm caused by passing

beneath the uppermost of said vanes, and an-

35'

90
said cab and serving as signals to an occupant

95
100

105

other independent signal located in said cab

and adapted to be operated by a further de-
flection of said arm induced by passing be-

neath the lowermost of said vanes.

An electric switch having two contact-
pomts a pair of electric lamps a source of
electricity, and connections from the latter to

said switch, contact-points and lamps, where- -

by the movement of said switch to one of said
contact-points will illumine one of said lamps

110

11'5

and a further movement to the second con-

tact-point will illumine the second lamp, in-
combination with a lever arranged to strike
said switch to cause said movements, and a
finger extending from said shaft at an angle

120

to Sald arm and lever, and an arm connected |

to said lever and qrrano*ed to be deflected by

contact with an obstructlon in its path, the

degree of deflection being determined by the.
hewht at which said obstructlon 1s placed,

.sau‘l finger being disposed to operate a plu-

125

rality of swnals, all arranged to serve with a

locomotive as herein set 101 th.

18. The whistle D located in the cab of a

130
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locomotive and having the operating valve- | and an obstruction disposed at right angles to

stem F°, the detent ¥°, and spring-dog ¥’ en- | said arm on the cab to deflect the same and to

caging said detent, a chaln connected to said | actuate the arm to elevate said arm.

dog near its free end, the arm F° on said valve- | Intestimony thatIclaimtheinventionabove 15
5 stem, and spring F*tending to move said stem | set forth I affix my signature in presence of

in the direction to admit pressure to said | two witnesses. | |

whistle when the detent is released, connec- . | *
tions from said chain to an arm on the exte- _ . EDMUND B. POWERS.
rior of said cab arranged to be deflected by | Witnesses:

10 contact with an obstruction in its path and RoeTt. CONNOR,

thereby lift said dog and release said detent, ~ CHARLES R. SEARLE.
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