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UNITED STATES PATENT OFFICE.

FREDERICK C,

MULLER, OF BROOKLYN, NEW YORK,

ELECTRIC RAILWAY-SIGNAL.

SPECIFICATION forming part of Letters Patent No. 703,145, dated June 24, 1902,
Application filed March 10,1902, Serial No, 97,617, (No model.)

To all whom it may concern:

Beit known that I, FREDERICK C. MULLER,
a citizen of the United States, residing at the
borough of Brooklyn, city of New YorL in the
county of Kings and State of New Yo: k have
invented celtam new and useful Implore-
ments in Electric Railway-Signals, of which
the following is a spemﬁmtwn 1efelence ve-
ing had thelem to the accompanying draw-
ings.

Thls invention relates to 1allway signals,
and particularly to the class of such mgnals
in which indications are given in the cab or
motor conirolling part or compartmenb oi the
locomotive or motor-car.

My invention hias for its ob,]eets blmphmty
of construction, economy in operation, the
provision of 1eady means for testing the con-
dition of the device, and other advantaweous
features hereinafter fully set forth.

I will now describe the swna,lmn' meohan-.

iIsm embodying my mveutlon 1llustmted in
the accompanying drawings, and will there-
after point out my invention in claims.
IFigure 1 is a side elevation, partly in sec-
tion, showing the complete device with the
outlines of a locomotive and track in broken
lines. Fig. 2 is an enlarged elevation with
the swnal box in section and showing the cir-
cuits and si gnaling devicesdiagramm ameall y.
Fig, 3is a further enlar ged horizontal section
of the signal-box and palts therein, taken on
the line 3 3, Kig. 2. FHig. 41is a vertical cen-
tral transverse seetion of the same, showing
the attachment to the locomotive-pilot. Fig.
5 18 a perspective view of a stationary strik-
ing device adapted to be carried on the train

‘and to be attached at any point along the

road.

The parts of mysignal carried by the loco-
motive or motor-car comprise the signal-indi-
cating means, the striker and circuit-con-
tlolle1 ,the oonnecbmﬂ-mrcmts, and the means
for lestm ing the striker to normal position.

The strlker and circuit-controller or switeh

comprises a single lever «, shown as pivoted
about medially of its len_ﬂ‘th and so as to turn
with considerable friction on a pivot-stud b,
secured in the switchboard ¢, and this lever
1s arranged within the signal-box d with its
lower or striking end projecting out there-
through. The signal-box d is located near
the front end of the locomotive or motor-car,

‘to battery.

‘and I prefer to secure it upon the pilot 2, ard
as 1t 1s of small width it may be adv a,ntaﬂ'e-

ously mounted upon the horizontal ﬂann'e of

the pilot, as shown, and may be sultably Se-
cared thereto, as by clamping-lugs 15 and a
brace 16. (See-Fig. 4.) The lever o performs

the furction of an electric switch, its upper
end coacting with the contaet-pleoes e, Js s

and A~ on the switchboard ¢, with whlch it
comes 1n contact in different posmons of in-

clination, and its lower portion coming in con-
tact with the contact-pin ¢ shortly below 1ts

pivot when the lever a is in normal vertical
position, the lever a having a projection =z,
which will come in contact with this pin <
only when the lever ¢ is in normal position.
T'his lever is of metal or other conductive ma-
terial and is shown as connected with one ter-
minal of the battery j at its pivot. (See Fig.
2.) The sw*ltchboard c 18 oE suitable insulat-
ing material.

The signal-indicating means comprise elec-
trie lamps located within the cab 3 of the lo-

comotive and preferably directly in front of

the position occupied by the engineer or mo-
torman, as on the board p, so that the en-
gineer or motorman cannot fail to see them.
Three of these indicating-lampsare provided,
the upper lamp m giving a red light and i in-
dicating ‘““home ddl]f"el' __” and a Second light
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n just below it giving a green light and indi- |

cating ‘‘distant danger” or one block clear.
A third light o i1s located below these danger-
indicating lamps and gives a white light in-
dicating ‘‘safety,” andis connected in a test-
circult which may be closed at the will of the
operator to indicaie to him that the device is

intact and operative and that the lever ¢ has -

not been moved from the safety position.
The circuit for the danger-lamp m is from
the battery 7 through wire 4, including hand-
switch w, lamp m, wire 5, and either wire 6
and contact h or wire 7 and ceontact e, and
when the lever @ is against either of these
contacts through the lever o and wire 8 back
The cireuit for the caution or
distant-danger lamp n is from the battery j
through wire 4, including hand - switch v,

lamp n, wire 9,*&11{1 either. wire 10 and con-
tact g or wire 11 and contact f, and when the
lever « 18 against either of these contacts
through the lever « and wire 8 back to bat-
tery. The test-circuit for the safety-lamp o
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is from battery 5 through wire 4, including | the red or home-danger lamp m, or should the

hand-switch 2, and through the hand-switch
g when closed, lamp o, wire 12, and contact-
pin ¢, and when the lever ¢ is in normal po-
sition and against the contact 2 through the
lever ¢ and wire 8 back tobattery.

- ver ¢ should by any possibility have become

10

20

-~ against the contact
lines in Fig. 2) or the opposite extreme posi-
‘tion againstthe contact ¢, the looped portion
of the cord s being centrally joined to a sin-
-gle portion thereof passingover the centrally-
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bent or broken, the safety-signal cannot be
obtained and the deranﬂ'ement isindicated to
the engineer or motorman. T'he switch w 1s
a hand-switech,and its funetion is tothrow the
entire device out of service when in d@ylinht
and open-country track or road signalsare in
use and may be plainly pereewed

T'he meaus for restoring the lever a to nor-

~mal position comprise a flexible cord r, hav-

ing a loop secured to the upper end of the le-
ver ¢ and passing over guides or guide-roll-
ors s s, one at each side of the upper end of
the lever a, so as to permit the lever a to be
moved to the extreme position of inclination
(indicated by broken

arranged guide or guide-roller 7, so that ten-
sion upon the cord s will restore the upper

part ot the lever a to normal, vertical, and

central position, as shown in I‘m‘ 1, and if
the lever is intact and unbent thls will bring
the projection a« at lower portion thereof
against the contact-pin ¢ and the device will
l)e ready to give a safety indication when-
ever the test-cirenit is closed at the switch ¢.

The cord is shown as guided rearwardly over

rollers © w to the cab and mav be inclosed in
a pipeor otherprotecting-casing, (notshown,)
and 1s secured at its rear end to an operating-
lever v, pivotally mounted on the board p,
and by the actuation of this operating-lever
the engineer or motorman applies the neces-

sary tension to the cord 7 to restore the level_

a to normal pOSlI]lOl]

The lever a is actuated to give , the dan-
ger indications by a stationary devlce on the
ma,d bed, and such stationarydevice is shown

~1n Figs. 1 and 2 as comprising a pivoted strik-

ing-plate k&, which may be connected to a road-
signal or SIU’I]dI mechanism in any suitable

manner, a,s_by arod land other suitable mech-
‘anism, so as to be raised to highest position,
as Indicated by the broken lines in Fig. 2,

when the home road-signal is at ‘‘danger” or
the conditions of traffic require a home-dan-
ger indication, and to a lower raised posi-
tion, as shown in full in Fig. 2, when the dis-
tant road-signal is at ‘“*danger’” or the cau-

-tion or one- block clear swnal 1S required by

the conditions of traffic, and to be flat or clear
of contact with the strlkmn*-lever a when the
signals are at ‘‘safety” or the conditions

of traffic permit a safety indication to be
given. When thestriking-plate £isin highest
position, it will force the lever a to extreme
inclined position or into contact with the con-
ductive piece £, thereby closing a cireuit for

If thele-

cuit for the same lamp n.

locomotive or motor-car be moving backward
will force the lever @ into contact with the
conductive piece e, thereby also closing a cir-
cuit for the red or home-danger lamp m.
When the striking-plate &£ is in the lower
raised position shown by the full lines, it will
force the lever g against the conductwe plece
g, as shown, Lheleby closing a circuit for the
green or caution lam p n, as s above described,

or' 1f the locomotive or motor-eal 18 movinﬂ‘-

backward will force the lever a agamst the
conductive piece f, thereby also closing a cir-
As above de-
scribed, the lever a moves with considerable
friction, and, further, the contacts ¢, f, g, and

h project out and have inclined faces, as

shown in Fig. 3, so that the lever a is sprung
outward at these contacts, and thus encoun-
ters additional resistance to movement at the
contacts, sothat there 1s no possibility of i1ts
passing over and beyond a contact unless
positively forced to do so by the stationary
striking device.

It will be noted that the danger indica-
tions are persistent and will compel the at-

75

8_0-

Qo

tention of the engineer or motorman and will

continue until the engineer or motorman ac-
tuates the operating-lever v to restore the
striking-lever a to normal position. It 1s of
course obvious that the visual indications
may be supplemented by oral indications,
such as the ringing of abell or by other visual
indications, and that other forms of indicat-
ing devices may be employ ed.

For the purpose of giving a signal to an-
other approaching train in the event of the
stoppage of a train I provide a striking de-
vice, which may be carried on a train and
placed by the rear brakeman at a suitable

‘distance in rear to actuate the striking-lever

of an approaching train, such device consist-

1ng of the trian gnlar prismatie piece or block

1/ of suitable dimensions to actnate a strik-
ing-lever to give the home-danger signal and
which may be provided with a clamp z (see
Fig. 5) for attachment to the flange of a rail.

I'b isobviousthat various modiﬁeations may
be madein the construction shownand above
particularly described within the spirit and
scope of my invention.

What I claim, and desire to secure by Let-
ters Patent, is—

1. Amllway signal comprising electr 1(3&11;57-

controlled signal- mdleatm omeansupona car,

a striking dewce upon the road, and a smo‘le
lever-stmkel and electric switch upon the car
pivoted so as to move under friction and to
retain the position to which it is moved until
positively moved therefrom and adapted to
be actuated by the striking device upon the
road to control the cirenit of the signal- mdl-
cating means. |

2. A rallway-signal comprising eleetmcall y-
controlled indicating means upon a car, a
striking device upon the road, and a com-
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npon the car adapted to be moved into dif-
ferent positions under the same direction of
movement of the car by contact with the
striking device upon the road to cause differ-
entindicationsatthesignal-indiecating means.

3. Arailway-signal comprisingelectrically-
controlled signal-indicating means uponacar
capable of indicating danger and safety, a
striking device upon the road, a combined
striking-lever and circuit-controller upon the
car adapted to be actuated by the road strik-
ing device to control the circuit of the signal-
indicating means to cause a danger indica-
tion, and means for closing a test-circuit to
cause a safety indication of the signal-indi-
cating means when the combined striking-
lever “and circuit- eontrollet 1s in normal po-
sition.

4. Arallway-signal com prisin gelectrically-
controlled signal-indicating means upon a car,
a striking device upon the road, and a single
lever-striker and electrie switch upon the car
pivoted so as to move under friction and
to retain the position to which it is moved
until positively moved therefrom and adapted
to be moved into different positions under
the same direction of movement of the car by
contact with the striking device upon the
road to cause different indications at the sig-
nal-indicating means.

5. Araillway-signal comprising electrically-
controlled signal-indicating means capable of

indicating danger and safety, a striking de-

vice upon the road, a single lever-striker and
electric switech upon the car adapted to be
actuated bythe striking device upon the road
to control the circuit of the signal-indicating
means to cause a danger indication, and
means for closing a test-circuil to cause a
safety indication, of the signal-indicating
means when the striker and electrice switeh is
in normal position.

6. Arailway-signal comprising electrically-
controlled signal-indicating meansupon a car,

a striking device upon the road, a single le-

ver-striker and electric switeh upon the car

adapted to be actuated by the striking device

upon the road to control the circuit of the
signal-indicating means, and manual means
upon the car for restoring the striker and
switeh to normal position.

7. A railway-signal comprising an electric-
ally-controlled indicating means upon a car,
a striking device upon the road, a combined
striking-lever and circuit-controller upon the
car adapted to be actuated by the striking
device upon the road to control the circuit of
the signal-indicating means, and a manually-
operated tension device connected to the com-
bined striker and circuit-controller for restor-
ing the same to normal position.

5. Arailway-signal comprisingelectrically-
controlled indicating means upon a car, a
striking device upon the road, a combined

striking-lever and cirecuit-controller upon the -

car adapted to be moved Into different posi-

tions by contact with the striking device upon |

| the road to cause different indications of the

signal-indicating means, and a manually-op-
erated tension device connected to the com-

bined striker and circuit-controller for mov-

ing the same to normal position from any one
of ¢ such different positions.

9. Arailway-signal comprising electrically-
75

controlied signal-indicating means upon a
car, a stmkmo' device upon the road, a Single

lever-striker and circuit-controller upon the

car adapted to be moved into different posi-
tions under the same direction of movement
of the car by contact with the striking device
upon the road and a plarality of stationary
electric contacts arranged in the path of such
movement of the striker and circuit-control-
ler, and circuit-completing means connected
to the striker and circuit-controller and sig-

| nal-indicating means and stationary contacts.

"10. A railway-signal comprising a home-
danger-indieating device and a distant-dan-
ger-indicating device upon a car, a striking

device upon the road, a single lever-striker

and circuit-controiler npon a car adapted to
be moved into different positions under the
same direction of movement of the car by
contact with the striking device upon the
road, an electric contact in the path of the
striker and circuit-controller and connected
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to the distant-danger-indicating device, an-

other electric contact at a different point in
the path of the striker and circuit-controller

uander the same direction of movement of the

car and connected to the home-danger-indi-
cating device, and circuit-completing means
connected to the striker and circuit-control-
ler and to the signal-indicating means.
11. A railway

vice upon a car, a striking device upon the
road, a single lever-striker and circuit-con-

| troller upon a car adapted to be moved into
different positions by contact with the strik-

ing device upon the road, an electric contact
in the path of the striker and circuit-control-
ler and connected to the distant-danger-indi-

cating device, another electric contact at a

different point in the path of the striker and
circulit-controller and connected to the home-

danger-indicating device, an electric contact

located so as to make contact with the striker
and circuit-controller when the striker and

circult-controller is in normal position and

connected to the safety-indicating means, and
circult-completing means connected to the
striker and circuit-controller and to the sig-
nal - indicating means, the circuit for the

safety-indicating means including a circuit

make-and- brea,k device.
In testimony whereof I have affixed my Sig-
nature in presence of two witnesses. |

FREDERICK C. MULLER.

Witnesses: |
HENRY D. WILLIAMS,
JOHN II. BARNES.

-signal comprising a home-
danger-indicating device, a distant-danger-
Indicating device and a safety-indicating de-
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