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PATENT OFFICE,

\VILLIAMV D. SHELDON, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO
NICHOLAS SHELDON, OF SAME PLACE.

TRAIN-SIGNAL.

SPECIFICATION furming part of Letters Patent No, 441,031, dated November 18,1890,
Application filed September 20, 1889, Serial No, 324,636, (No model.)

To all whom it may concern:

Be it known that I, WIiLLIAM D. SHELDON,
of the ecity of Providence, in the county of
Providence and State of Rhode Island, have
invented a new and useful Improvement in
Train-Signals for Railroads; and I hereby de-
clare that the followingis a full, clear, and ex-
act description of the same, reference being
had to the accompanying drawings, forming
part of thisspecification.

This invention hasreference tocertain new
and useful improvements in the construection,
arrangement, and operation of signals oper-
ated by electromotors connected with and
disconnected from an electric circuit through
switches operated by the trains, and also re-
fers to the peculiar and novel devices for op-
erating the signals.

Theinvention consistsin providing aswitch-
operating mechanism operated by the passing

train by which the electric currentis turned on-

to an electric motor connected by mechanism
with a day-signal at some distanceinadvance
of the train, so as to automatically set the
signal to “danger” or “block” in advance of the
train.

The invention further consists in provid-
ing the switch eonnecting the electric current
with the electric molor in advance of the
train with anotherswitch, or with connections
with the same switch operating the signal
which the train has passed, by which the elec-
tric current is connected with an electri¢ mo-
tor in the rearof the train passing the switch
to operate the day-signal in the rear of the
passing train from the “danger” or “blocked”
to the “safe” or “open” signal.

The invention further consists in provid-
ing the signal-operating mechanism driven
by the electric motor with a switch by which
an electrie light is brought into the circuit or
cut out from the circuit when Lhe signal is at
“danger,” “blocked,” “safe” or “open”;and the
invention further consists in the peculiar and
novel construction of the switech connecting
the electricmotor with the electric circuit and
source of electricenergyoperated by the pass-
ing train, the mechanism for operating the
signal through the electric motor, the device
for automatically breaking the circuit and

stopping the motor, the device for automati-
cally connecting and disconnecting the elec-
tric light, and the combination of the various
co-operating elements, as will be more fully
set forth hereinafter.

Figure 1 is a sectional view showing ‘the
switeh operated by the passing train, the elec-
tric motor, the semaphore or signal-arms, the
mechanism for operating the same, the con-
necting-conductors,and the post,shown partly
broken away. Fig. 2is askeleton view show-
ing the connections with the main circuit-
wires of the switchesat opposite endsand the
signal mechanism. Fig. 3 is a plan view-of
the signal-operating mechanism, showing the
automatic cut-outs. TFig. 4 is a vertical. sec-
tional view of Fig. 8. Fig.5is a side view of
the switch operated by the train, and Fig. 6
is an end view of the same. Fig. 7 is a view
of a modified form of a signal-operating
mechanism,showingalso the automatic switch
for connecting and disconnecting the electric
lamp. .Fig. 81is a view of the modified form
of day -signal, showing the electric lamp.
Fig. 9 is a view of the modified form of signal,
showing the connection between the rails,
the switch-box, and Lhe motor-box. Tig. 10

is an enlarged view of the automatic switch

by which the electric lamp is connected and
disconnected. IFig. 111is a perspective view
showing the application of the system to a
double-track railroad. TFig.12 is a view of a
switch-operating arm, consisting of a spring-
arm hinged at one end and bearing on a plate
on the other end for operating the switeh
when a heavy weight rolls over the eurved
portion of the arm, and Fig. 13 is a diagram-
maticview of the perspective shownin Fig. 11.

Similar letters of reference indicate corre-
sponding parts.

The object of this invention is to provide a
system of signals, readily distinguishable both
day and night, which will be automatically
set by the train.

Another object of the invention is to divide
a railroad into sections governed in their
length by the conditions of the traffic and
nature of the road and provide at each end
of each section orblock day and night signals
automatically operated by the passing train,
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so that at all timesasignal ahead of the trailf

and a signal in its rear will be displayed by
which the engineers of approaching trains
will be notified that the section or block is
occupied by a train, collisions avoided, and
safety of travel materially increased.

I am awarethat various attempts have been
made to operate signals through mecharnical
means by the passingtrain. 1 am alsoaware
that block-gsignals have been operated by me-
chanical means. My invention differs from
all these signal-operating deviees, as all the
operations are performed by electric energy.
. In the drawings, the number 13 indicates
one of the rails of a railroad. On one side of
the rail 13 the arm 14, curved so as to pre-
sent a central raised portion, is shown hinged
at one end and upheld by the spring 15 in
Figs. 2 and 6. The arm 14 may, however, be
consn ucted as is shown in Fig. 12, in Whlch
the arm formsa curved stiff sprlnwhm«ed_ at
one end and bearing against the abutment
16, the other end resting on the plate 17, so
that on the passing of a train the wheels will
depress the upper curved portion of the arm,
and the free end will slide on the plate 17.
The curved arm 14 is shown as placed on the
outsxde of the track for the sole reason that
the connections can be more clearly shown
with the operating-switch. In practice the
arm 14 may-be placed on either side of the
track or between the rails. The switch is
placed in the case 18, so as to be protected
against injury. The switch consists of the
leve1 19, pivoted on the standard 20. The
projecting end of the lever 19 is connected
with a bracket extending from the standard
20 by the spring 21, by Which the lever is
held in the raised position. The adjusting-
serew: 22 forms -an adjustable stop for the
short end of the lever.

The lever 19 is provided with the ar matme
23. The electro-magnet 24 is secured to the
base 25. The spring-contact points 26 are
mounted on the insulated support 27. The con-
ductor-wire. 28 is connected with the spring
contacts-points 26 and forms one arm of an
electrie circuit. The conductor-wire 29, form-
ing the other arm of the electric cu'omt is
conneeted with the electro~magnet 24. The
magnet 24 is connected with the base 25 and
through the standard 20 with the lever 19, the
armature 23 being insulated. Ifnow a pass-
ing train deplesses the arm 14, the lever 19is
forced between the splinw—contacts 26, mak-
ing a wiping frictional contact, and thus the
conductor-wire 28 of one arm of the circuit is
connected through the contact-points 26, the
Jever 19, the standard 20, and base 25 With
the conductor-wire 29. The current passing
through the wire of the spool energizes the
magnet 24 and holds the lever 19, by means
of the armature 23,in this positionas long as
the circuit remains closed.

In Fig. 1, for the purpose of more clearly
111ustrdt1n¢f the operation, the battery or
source of elec‘me energy 30 isshown as placed

441,031

in the circuit or in the line of the conductor-

- wire.

29 is a branch wire.connecting with arm
32, one of the two arms of the main circuit,
and the line 28 is one of two eonductors con-
necting the contact-points of two separate
switches with the dynamo, which is connected
by a separate conductor-wire 31 with the
other arm 33 of the main circuit, as is shown
in Fig. 2. The switch proper is shown more
clearly in Figs. 5 and 6.

Referring again toI'ig. 1, 3418 a post placed
on the side of the railroad track, each track
being provided with an independent auto-
matic signal system. At such aheightabove
the rail as is best adapted to show the signals
to the engineer the case 35 is secured to the
post 34, Withinthis case the electric motor 36
issecured,
motor i provided with the pinion 37, which
gears with the gear-wheel 38, seeured to the
shafb 39, Wluch shaft is supported in suitable
beaunﬂs and is provided with the worm 40,
which drives the worm-gear 41, secured to the
shaft 42, which shaft is supported in suit-
able bearings. One end of the shaft 42
extends through the case and has secured to
it, outside the case, the arm or semaphore 43.
The worm-gear 41 is provided with the pin
44, projecting from one side of the worm-gear,
and the pin 45, projecting from the epposite
side of the worm-gear4l. The wire 28, from
one of the switches operated by the passing
train, connects with the post or contact-point
46, and the other wire 28, from anotherswitch
operated by a passingtrain, connects.with the
post orcontact-point 47. The spring-arms 48
and 49 extend from the plate 50 overthe con-
tact-points 46 47 on each side of the worm-gear
41, so that when the said worm-gear is turned
the pins44 and45 willat certain predetermined
intervals raise the spring-arms one at each
time off from the contact-points 46 47 and
break thecircuit. In the normal condition
both of the spring-arms 48 49 are in contact
with the posts 46 47, and the plate 50 is eon-
nected with the electromotor 36 by the con-
ductor-wire 51,

Considering now the operation of the de-
vices, as shown in Fig. 2, in which the elec-
tric motor is connected with two switches con-
structed to be operated at points on either
side of the signal-operating mechanism, and
having the details of the mechanism shown
in Figs. 1, 3, 4, 5,and 6 in view, it willbeseen
that a train passing from the left hand of
Fig. 2 to the right will close the circuit by
connecting the branch conductor-wire 29 con-
nected with the arm 32 of the circuit of the
left-hand switch through the spool of the mag-
net 24, the base 25, the standard 20, thelever
19, and contact-springs 26, with the conduector-
wire 28, and by the same through the post 47,
spring-arm 49, and conductor-wire 51 with
the elec‘momobm 36, which is connected by

the branch conductor-wire 31 with the other

arm of the cireuit.. The electric energy will

The end of thedr 1Vm<rshaft of the
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now operate the motor 386, which, whenever
placed into the cireuit will revolve, and al-
ways in the same direction, namely, to the
right. The mechanism will turn the worm-
gear 41, and with it the semaphore 43 on the
outer end of theshaft, from the vertical posi-
tion shown in solid lines to the horizontal po-
sition shown in broken lines, when the pin 45
will raise the spring-arm 49 off from the con-
fact-post 47 and break the circuit, stopping
the motor, demagnetizing the magnet 24 of
the left-hand switch, and permitting the
spring 21 to raise the lever to the normal po-
sition shown in Fig. 1. When now the train
reaches the next or right-hand switch in Fig.
2, the arm 14 will be depressed, the lever 19
will enter between the contact-points 26, the
conductor-wire 29 will be connected throngh
the switch with the conductor-wire 28, and
this through the post 46, the spring-arm 48,
and wire 51 will place the electromotor 36 in
the cireunit through the branch conductor-
wire 31. The electric motor will operate,
through the mechanism, thearmorsemaphore
43 by turning the same through three-quar-
ters of a circle until the semaphore is in the
vertical position, as shown in solid lines in
Fig. 1. In this position the pin 44 on the
worm-gear will raise the spring-arm 48 off from
the post 46, and by thus breaking will ston
the electric motor and release the switch.
Each switch is connected with two signal-op-
erating devices by the conductor-wires 28,
connecting the contact-springs 26 with the
post 46 in one direction, and with the post 47
of another signal-operating device in the op-
posite direction. Inpracticethe switchesare
placed near each signal-post; but the switch
near the post is not connected with that post,
but is eonnected with the signal on the next
post in advance of the switch, and with the
signal on the next post in the opposite direc-
tion, so that a passing train will on passing
over the arm 14 of any switch connect the
circuit with the electromotor in advance of
this switch on the further end of the section
or block, and thus cause the block-signal to
be displayed at this end, while the same
switch willalso elose the circuit and cause the
electromotor on the rear end of the section
over which the train has just passed to move
the block-signal to the “open” or “safe’” signal.

Fig. 11 clearly illustrates the operation of
this system. The locomotive of the train is
shown on the switceh opposite the second sig-
nal-post on the left of the figure. Thus having
closed the circuit the semaphore on the first
post in the figure isshown asset to “ blocked ”
or “danger,” and the signal or semaphore on
the post at the curve in the rear of the train
is set to “open” or “safe,” the signals or
semaphores of the posts at the right hand of
the figure being set at “open ” or “safe” as
no train is on the track between the signal-
posts. The twoupper conductor-wires shown
on the posts on each side of the figure are
the two arms 32 and 33 of the main cirenit,

and the two lower wires are the wires 28, ex-
tending from the spring-contacts 26 of each
switch to the posts 46 and 47 of the signal
mechanism at the two posts on the ends of
the two sections or block extending from the
switeh in opposite directions. Thesignal-arm
43 when in the vertical position enters into
a protecting-case, which is usually painted
white, while the arm is. painted red, black, or
some other color readily distinguishable when
the arm or semaphore is projected from the
case.

In place of the arm 43 movingin a vertical
plane, the signalor semaphore shown in Figs.
8 and 9 and turning in a vertical plane may
be used, operated by the same mechanism as
is shown in Figs. 1, 3, and 4, with the differ-
ence that the shaft of the worm-gear, on the
outer end of whi¢h the signal-arm or sema-
phore is secured, isplaced in a vertical instead
of a horizontal position. The electromotor
may Dbe placed under the signal-operating
mechanism for operating either of the two
forms of signals, the same as is shown in Fig.
7 for operating the signal turning on a hori-
zontal plane, in which a well-known form of
signal consisting of the disk 52 and the arms
53, placed at right angle to each other, are sup-
ported on theend of the shaft 42 of the worm-
gear 41 above the case 35. As this signal is
designed to turn one-fourth of a circleat each
operation, the worm-wheel is- provided with
two pins 44 for raising thespring-arm 48 and
two pins 45 on the opposite face of the worm-
wheel for raising the spring-arm 49,
pins are placed so that a line from one to the
other of the two pins 44 will be at right angle
to a line drawn from one to the other.of the
two pins 45, and the electromotor will turn
the worm-wheel at each time one-quarter only.

For the purpose of making this system of
automatic signals available for night service
the signal-posts are provided with either the.
lantern 54, in which is secured the incandes-
cent lamp 55, as is shown in Figs. 8 and 9,
the arc light 56, as is shown in Fig. 11, or the
incandescent lamp may be used in place of
the arc lamp on either form of signal. The
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lamps are cut in or cut out by means of the '

cam 57, secured on the shaft 42 of the worm-
wheel 41. The conductor-wires 58 connect
the contact-springs 60 with the conductor-
wire 32, forming one arm of the main éircuit
and with one pole of the electric lamp, while
the conduector-wires 59 connect the contact-
springs 61 with the conduector-wire 33, form-
ing the other arm of the main cireuit, and
with the opposite pole of the electric lamp.
(See Fig.2.) The cam 57, which is of insulat-
ing material, having two metal contact-plates,
by which the two arms of the circuit connected
with the spring-clamps 60 and 61 are closed,
rotates with the shaft 42 and with the signal
or semaphore and passes between the spring-
contacts 60 and 61, thus cutting in the lamp
and displaying the light, preferably at the

{ same timeand during the time thesignal isset
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at “danger” or “closed;” but the cam 57 may
be arranged to operate so that the '1i<rht is
dlsplayed to indicate “open” or ¢ safe In
the arrangement of semaphore shown in
Figs. 1, 2, 3, and 4 one cam 57 only is re-
quired ’to display the light simultaneously
with the day-signal. Inthesemaphoreshown
in Figs. 7, 8,and 9 two cams 5 7 are required,
which may be formed on one boss, the cams
projecting on opposite sides.

It is evident that many modifications in the
construction of the details of the mechanism
may be made without departing from the es-
sential feature of the use of the electromotor
for operating the signals, the means for auto-
matically breaking the eircuits and stopping
the motor, and tho connections by which the
motors are set in motion to operate the sig-
nals automatically by the passing train.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. In a raiiroad-signal, the combination,
with the main-circuit conductors, a fixed
source of electrical cnergy; an electromotor,
and an electric light in a circuit controlled by
the motor connected with one of the main-
cireuit conductors, of a switch automatically
actuated by meansindependent of the source
of energy to make and break the circuit be-
tween the motor and the source of energy, a

semaphore and operating mechanism there-
for intermediate the semaphore and the elec-
trie motor,a second switeh in the cireult actu-
ated by the movement of the semaphore fo
cut out the motor, and the connections inter-
mediate the switch and the electric motor,
the whole forming a complete metallic eir-
cuit, whereby wheun the switchisactuated the
motor is started and stopped. :

2. The combination, with a railroad and a
switch mechanically actuated by the passage
of a train to make and break the cireuit
through a motor, of an electric motor, an elec-
trie light'in a cireuit controlled by the motor,
a sta‘monary and constantly-charged source of
electrical energy, mechanism for operating a
signal by the motor, a second switchin the cir-

cnlt actuated by the signal to cut outthe mo--

tor and connections between the main circuit,
the motor, and the switch, the whole formmtr
a complete metallic c1rcu1t construected to op-
erate the signaland lights at a distance from
the switch, as descmbed

3. A rallroad block-signal consisting of sig-
nals located at the end of each section or
bloek, a stationary and permanently-charged
source of electrical energy, electriclights, elec-
tric motors, mechanism connecting the motors
with the swnals, switches located neartheend
of each section or bloek, and conneections be-
tween the switches, the motors, and the elec-
trie circuit-conductors, all arranged so as to
connect the motors with the circuit and oper-
ate the signal and light in advance of and in

- the rear of a passing train, as described.

4, The combination, with a semaphore-sig-

nal, a stationary and constantly-charged
source of electrical energy, an electric motor,
mechanism for operafing the semaphore and
automatically stopping the motor when the
semaphore has moved to the desired position,
and a railroad, of two switches placed one on
each side and at any desired distance from the
signal, each constructed to be operated auto-
matically by a passing train, and the connect-
ing conduector-wires between the switches, the
motor, and the main circuit,and the connect-
ing-wire between the sw1tches all arranged so
as to start the motor and operate the swnal in
advance of the passing train by one “of the
switches, and after passing the signal start
the motor and operate the signal by the other
switch automatically, as described.

5. The combination, with a semaphore-sig-
nal, an electromotor, and operating mechan-
ism intermediate between the motor and the
signal, as described, of an electric lamp, a
switch operated by the motor, conductor-wires
connecting the motor and lamp with the main
circuit, and a switch or switches for closing
the circuit and starting the motor, as de-
scribed.

6. The herein-described system of auto-
matie railroad-signals, the same consisting of
a series of semaphore-signals placed at inter-
valsalong a railroad,a series of electriclights,
electromotors connected by mechanism with
the semaphores, said mechanism consisting
of a circuit-breaker to automatically stop the
motor when the semaphore is placed in the

predetermined position, switches placed near

each semaphore-signal connected with two
signal- opera,tm‘r motorsin opposite directions,
and a main circuit connected with a station-
ary and constantly-charged source of electric
energy with the motor, and the switches con-
structed to successively start each motor and
display a semaphore in advance of the mov-
ing train and drop a semaphore in the rear
of the train and start the motor at the rear
end of the section or block when the train
leaves the section or block to operate the sig-
nal, and to light and extinguish the eleetric
hcrhts as desembed

7 A railroad-signal system consisting of
semaphores, a statlonarv and constantly-
charged source of electrical energy, electric
lamps and electromotors for operating the
semaphores and lamp cut-outs, placed at in-
tervals along a railroad, connected with
switehes operated automatically and mechan-

ically by the passing train, and with a main

circuit constructed to display a semaphore,
and an electric light at each end of each sec-
tion or block occnpled by the txa,m, as de-
scribed.

8. In a railroad-signal, the combination,
with thecurved arm 14, thelever19,the stand-
ard 20, spring 21, base 25, magnet 24, arma-
ture 23, and contaects 26, of the electric motor
36, the semaphore 43,and intermediate mech-
anism for operating the semaphore by the
motor, and the conductor-wires eonnecting
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the motor and switeh with the main circuit
constructed to automatically connect the mo-
tor with the circuit by the passing train, as
described.

9. The combination, with the electromotor
56, the pinion 37, the gear 38, the shaft 39,
provided with the worm 40, the worm-gear 41,
provided with the pins 44 and 45, the shaft
42, and semaphore 43, of the contact-posts 46
and 47, thespring-arms 48 and 49, two switches
1ocat9d at points in opposite directions from
the signal and operated auntomatically by the
passing of a train, and conductor-wires con-
necting the electromotor and switches with
the main circuit constructed to operate the
signal, as described.

10. The combination, with the motor 36, the
shaft 42, and the disk 41, secured to the shaft
42 and provided with the pins 44 and 45, and

20 intermediate operating mechanism between

the motor and the shaft 42, of an electrie
lamp, the ecam 57, secured to the shaft 42, the

(=]

contacts 60 and 61, switches operated by the
passing of a train, and conductor-wires con-
necting the electric lamp, the motor, and
switches with an electric cireuit, as described.

11. The combination, with the shaft 42, pro-
vided with a day-signal or semaphore, of the
cam 57,the contacts 60 and 61, the worm-gear
41, provided with the pins44 and 45, the worm
40, shaft 39, gear 38, pinion 87, and motor 36,
two switches constructed to close a circuit
auntomatically by a passing train, located in
opposite directions from the above signals
and connected with the main cireunitand with
the contact-posts 46 and 47, the arms 48 and
49, and conductors connecting the motor and
lamp with the main circuit, construeted to
operate the signal and display the light, as
described.

WILLIAM D. SHELDON.

‘Witnesses:
M. F. BLigH,
J. A. MILLER, Jr.
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