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To all whom it may concern:

Be 1t known that I, WILLiaM S. JACKSON, a
citizen of the United States, and a resident of
Hoboken, in the county of Hudson and State

5 of New Jersey, have invented a new and Im-
proved Automatic Electric Rallway-Signal, of
which the following is a full, clear, and exact
description.

My 1mvention relates to automatic railway-

10 signals especially designed for use in connec-
tion with single-track trolley-railways where-
on cars are adapted to travel in opposite di-
rectlons on the same track, although the im-
proved devices may by modification in the

15 system be employed on double-track railroads
and on other kinds of railways than trolley-
roads. |

It 18 one purpose ot this invention to pro-
vide 1n a signal system an improved tform of

20 semaphore-controlling mechanism by which a
number of cars all traveling in the same di-
rection—from two, three, to any number in-
definitely—may be admitted to a “*block” or

section of the railway in order to meet un-

¥

25 usual demands of tratiic in one direction over
the railway—as, for example, in handling pas-
sengers at certain hours for a certain destina-
tion—at which time the travel in the other

“direction over the road 1§ relatively small.
so Under these -conditions at least four of the
semaphore-controlling devices and their ap-
propriate number of four semaphores are
used, and these four devices are connected in
two sets by electrical circuits which are nor-

35 mally open and are adapted to be closed by
cars traveling in opposite directions, the clos-
ing .of the circuits being effected independ-
ently by the trolley - wheels ot the different
cars. Hach cireult has its semaphore-control-

40 ling devices and the semaphores located at the

points of entrance and departure of the block,

the distant semaphore being of one color, as
red, to denote "“danger” and the entrance-
sional of another color, as green, to indicate

" caution,” and the controlling devices in each

circuit are so related that the entrance ot a

car moving 1n one direction will operate to

45

first move the distant or *" red?” semaphore to.

a displayed position in order to warn a car

I

traveling in the other direction over the same
track that the block 1s occupied, while imme-
diately following the display of the distant
signal the entrance or “"green?” semaphore is
moved to a displayed position for the purpose
of notifying a car following the first car and
moving 1n the same direction that the block
1s occupied and to proceed cautiously. The
signal - controlling device for the distant or
red semaphoreisadapted for actuation a num-
ber of times by the desired number of cars
entering and departing in one direction into
and from the block, while the controlling de-
vice Tor the entrance-signal 1s operated each

time a car enters the block, the two sema-

phores when all the cars moving in one direc-
tion depart from the block being moved au-
tomatically to lowered or satety positions in
order to indicate that the track is clear. -
Eachsignal-controlling device of my inven-
tion 1s simple in construction, being charac-
terized by an absence of ratchets, gearinge,
and springs, so that the device 1s positive, re-
liable. and eflicient in operation. This con-
trolling device is designed to utilize the sim-
ple mechanical principles of the counterbal-

ance, the inclined plane, and the lever directly

applied. Said device dispenses entirely with
auxiliary locking devices for the semaphore
and with a live switch for operation of the
sernaphore, nor 1s there any dead resistance
employed.

As parts of each signal-controlline device I

employ two magnets or solenoids, each de-

signed for the operation of a core or plunger
that 1s lifted with sufficient force to raise a
rolling' weight, the latter being adapted to
raise the semaphore and hold it in a displayec
position; but when this weight is removed
from the semaphore the latter drops by ¢grav-
1ty to a safety position. Kach magnet or so-
lenoid 1s of peculiar construction with a view
to quickening the action of the plunger for
the operation of the rolling weight that sets,
locks, and releases the semaphore.

Further objects and advantages of- the in-
vention will appear in the course of the sub-
joined description, and the actual scope there-
ot will be defined by the annexed claims.
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Reference is to be had to the accompanying

drawings, forming a part of this specification,.

in which similar characters of reference indi-

cate corresponding parts in all the figures.
Figure 1 1s a sectional elevation of a post

or column, illustrating danger and cautionary

-signals mounted thereon and independent con-

trolling devices for said signals. Tig. 2 is a
side elevation of a trolley-switch adapted for
use 1n the system of my invention. Fig. 3 is
an inverted or bottom plan view of the trol-
ley-switch shown by Fig. 2. Fig. 4 is an en-
larged vertical cross-section through the trol-
ley-switch on the plane of the dotted line 4 4
of Fig. 2 and showing the mode of closing a
signal-circuit through a trolley-wheel. Fig.
5 1s an enlarged view of one of the signal-con-
trolling devices, showing the parts in side ele-
vation and the casing or housing in vertical
section. Fig. 6 1s a vertical sectional eleva-
tion taken in the plane of the dotted line 6 6
of Fig. 7 looking 1n the direction of the ar-
row. Fig. 7 is a horizontal section through
the casing or housing of Fig. 5 and Showmo
the Slgna,l contlollmg demces 1n plan view,
Fig. 8 is a vertical section in a plane at right
angles to that of Fig. 6 and on the dotted line
8 8 of Kig. 7 looking in the direction of the
arrow; and Fig. 9 1s a dlagrammatic view of
the system, illustrating one method of wiring

and including four semaphores and their ap-

propriate controlling devices, the system be-
ing applied to or used in connection with a

single-track railway and a trolley-conductor

havinﬂ' turnouts, said signaling system includ-
Ing two circuits “Ldapte.d for operation by cars
passing in opposwe directions over the same
track and each circuit comprising means for
setting danger and cautionary signals at the
pointsof departureand entrance, respectively.
of a block. |

I will first proceed to describe the signal-
controlling mechanism represented by Figs.
5 to 8, inclusive, wherein the working parts
of the signal-controlling device are shown as
being contained within a suitable casing or
housing 5, the latter being adapted for prp.l-
cation to a post or column 6 in order to be
supported thereon, as shown by Fig. 1. lhis
casing or housing is shown by the drawings
as being cylindrical; but the shape and di-
mensions of the casing are immaterial and
may be varied at pleasure.
shown as having a vertical slot 7 in one side
thereof, and through this slot passes a sema-
phore, (indicated at A,) four of these sema-
phores being used i1n the system shown by
Fig. 9 of the drawings. The semaphore is
shown as having an inwardly-extending arm
8, which 1s bent or inclined at 9 and plomded
with an eye-formed extremity 10, as shown
by full lines in Fig. 8 and by dotted lines in
Fig. 7. The semaphore is pivotally support-
ed at a polnt between the blade and the arm
by a bolt or shaft 11, which passes through

The casing 1s

782,751

the semaphore and is supported in the casing
or housing 5 at a point adjacent to the verti-
cal slot 7, whereby the semaphore is pivot-
ally mounted for movementin a vertical plane
and on a horizontal axis afforded by the piv-
otal bolt or arbor 11.

In the upper part of the casing 5 a horizon-
tal frame or bed-plate 12 is secured above the
pivol for the semaphore by any suitable means,
and this frame or bed-plate supports or car-
ries a magazine 13 and a runway 14. The
magazine 18 designed for the reception of a
plurality of rolling weights, which may vary
in number from two to five or more, and this
magazine 1s curved lengthwise and is inclined
downwardly from the path of movement of a
restoring-solenoid core toward the path of a
setting-solenoid core. The runway 14 isalso
curved throughout its length, and it inclines
downwardly from the path of movement of
the setting-solenoid core toward a restoring-
solenoid, two of the solenoids being indicated
at 10 I,

nated at i and the restoring-solenoid at F.

The magazine 13 and the runway 14 are in-

clined in opposite directions, and in one form
of construction said magazine and the run-
way are cast In one piece with the frame or
bed 12, although 1t 1s evident that the parts
may be made supwatelv and united in the
manner shown by the several figures of the
drawings. When the magazine “and the run-
way are 1n one plece with the frame or bed-
plate, a shoulder 15 is provided between the
elevated end of the magazine and the lower-
most end of the runway, and a similar shoul-
der 16 is produced between the lowermost end
of the magazine and the elevated end of the
rUnway.

The setting-solenoid K 1s mounted within
and insulated from a frame or hanger 17,
which is secured firmly to the under side of
the frame or bed-plate 12, so that the solenoid
will lie at the lower or foot end of the in-
clined magazine 13 and adjacent to the shoul-
der 16 at the elevated end of the inclined
runway 14. The restoring-solenoid I is simi-
larly mounted 1n and insulated from a frame
or hanger 18, which 1s secured firmly to the
under side -of the frame or bed-plate 12 and
In a position for thesolenoid K to lie adjacent
to the foot end of the inclined runway 14 and
to the shoulder 15 at the elevated end of the
magazine 13. The coil of the setting-solen-
oid i envelops a non-magnetic brass tube 19,
and 1 the upper part of this tube is loosely
fitted a soft-iron plug 20, the latter being
provided with an annular flange 21 at its up-
per portion, which 1s adapted to rest on the
base or frame 12, as illustrated in Fig. 6, or
preferably upon the top of the solenoid-frame,
as shown 1n Kig. 8, in connection with the
solenoid F. In the latter form the solenoid,
with 1ts movable parts, may be assembled in
the hanger before the latter is secured within
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the casing. Through a longitudinal passage
1in the plug 20 loosely passes the plunger 22 of
a solenoid-core 23, which is adapted to be
lifted when the solenoid is energized in a way

to impart vertical movement to the plunger- |

rod 22. This plunger-rod is preferably made
of brass or other non-magnetic material and
1s provided with a shouldered cap 24, of
harder material, as steel, which is made taper-
1ing and presents concave surfaces for engage-
ment with the weights which are employed in
the signal-controlling mechanism. The cap
is held out of engagement with the plug 20 in
its lower position by reason of the fact that
the core 23 rests upon the hanger-frame. It

1s important to proportion the parts in this

manner, that the cap may not stick to the
plunger by reason of the residual magnetism
of the plunger. For a like reason a copper
washer is placed on the top of the core, in-
asmuch as said core is limited in its upward
movement by contact with the lower end of
the plunger.

The restoring-solenoid F envelops a brass
tube 25, in the upper part of which is loosely
fitted a soft-iron plug 26, that i1s flanged to
rest upon the solenoid frame or support 18,
sald plug having a longitudinal opening for
the accommodation of a reduced plunger or
stem 27 of a solenoid-core 28. The upper
end of this core has a cap or head 29, which
1s similar to the cap 24 of the plunger associ-
ated with the setting-solenoid E; but the head
or cap 29 of the plunger associated with the
restoring-solenoid-1s arranged to play in the
eye or opening 10 of the semaphore-arm 9,
whereby the headed end of the plunger 28 is
adapted to move through the eye of the sema-
phore-arm in a way to lift the rolling weight
(), which is adapted to rest on the end of the
semaphore-arm for the purpose of holding
the semaphore in a raised displayed position,
as 1ndicated by Figs. 5 and 8 of the drawings.

Kach signal-controlling device is provided
with guards or guides 30 31, which are fas-
tened to or- made a part of the bed plate or
frame 12. The guard 30is arranged to over-
hang the space between the adjacent ends of
the magazine 13 and the runway 14 in a way
to limit the upward movement of the rolling
welght O when the plunger 23 is lifted quickly
by the action of the solenoid E, thus prevent-
ing one of the rolling weights from jumping

out of place during the operation of lifting

the weight from the lower end of the maga-
zine 13 to the elevated end of the runway 14.
The other guard, 31, overhangs the space be-
tween the lower end of the runway 14 and the
elevated end of the magazine 13, thus pre-

6o venting another of the rolling weights O from

becoming displaced when the solenoid T be-
comes energized for the operation of the
plunger 28 in lifting said rolling weight from
the lower end of the runway 14 to the ele-

E:

1ly understood. -

The bed-plate or frame 12 1s provided with
a longitudinal slot 32, having an enlargement
or eye 33 at one end and widened near its

| vated end of the magazine 13, as will be read- 65

other end, as at 34. (See Fig. 7.) In theslot 7o

32 1s arranged to travel or play the bent arm
of the semaphore, while the enlarged end por-
tion 10 of the semaphore-arm is adapted to
work 1n the opening 33, as shown by the
drawings.
sulating-block 35, which projects upwardly
into the widened end portion 34 of the slotted
bed-plate or frame, and this insulating-block
may be equipped with the members of one or

The semaphore-armcarries an in-" 7

more switches, said block being also adapted 8o

to separate the members of another circuit-
switch, sald switches being hereinafter de-
scribed 1n detail in connection with the signal
system.

In Fig. 1 of the drawings I'have shown the 8z

post or column 6 as being equipped with the

semaphores A C, which are adapted to be ac-
tunated by differentsignal-controlling devices,
which are included in independent circuits,

wheels of cars which are adapted to travel in
opposite directions on the same track. The
semaphores A C are colored differently, and
in Fig. 1 the semaphore A is adapted to serve

“but are opened and closed by the trolley- 00

as a danger-signal of one circuit, for which ¢g

purpose 1t may be colored red, whereas the
other semaphore, C, serves as a cautionary sio-
nal in another circuit, for which purpose it is
colored green, the colorings of the two sema-

phores being differentiated by the shade-lines 1co

in Kig. 1. The signal-controlling devices as-
soclated with the two semaphores on the post
or column 6 are 1dentically the same in con-
struction to that heretofore described. and

represented by Figs. 6 to 8, inclusive, of the 103

drawings, except that the signal-controlling
device tor the semaphore A is equipped with
a plurality of rolling weights O, which corre-
spond 1n number to the number of cars trav-

eling 1n the same direction and adapted to be 110

acdmitted successively to one block of the rail-
way, whereas thie signal-controlling device
for the semaphore C should be equipped with
two of the rolling weights, the same heing in-
dicated at O°. _
the drawings, the signal-controlling device
for the cautionary semaphore C occupies an
elevated or raised position above the control-
ling device for the danger-semaphore A, and

I have shown the upper semaphore and its 120

controlling device as being supported by a
section 6* of the post or column, said section
6" being united in a suitable way to the cas-
ings H of the two signal-controlling devices
for the respective semaphores. |

In Figs. 2, 3, and 4 of the drawines I have
shown a form of construction of the trolley-
switch which is adapted for use in connection

As shown by said Fig. 1 of 113
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with the tmproved signal system of my in-

vention for the purpose of operation in con-
nection with the trolley-wheel of a car in or-
der to admit current from a trolley-conductor
IC into one of the semaphore-circuits ot the
signal system. A plurality of these trolley-
switches is used in connection with the turn-
outs /i 4/ of the overhead trolley-conductor K,
and, as shown by I'ig. 9, I employ four of thesg
trolley-switches, the positions of which are
indicated at I I and M M'. Each trolley-
switch, however, is constructed as disclosed
by . Figs. 2 to 4. 1nclusive, of the drawings
and which I will now proceed to describe.
The switeh 1ncludes 1n its construction a
hody 35, of non-conducting material, such as
wood or any suitable substance, and the me-
tallic.end pleces 36, the same being provided
with openings for the accommodation of the
trolley-wire IS, said wire passing continuously
through oneend piece 36, the non-conducting
body 35, and the other end piece 36, as indi-
cated by full and dotted lines in Fig. 2. On
the under side of the body or bridge 35 of the
trolley-switch are contact-rails 37 38, one of
which 1s normally a live rail, whereas the
other 1s a dead ail I'he two rails are insu-
lated electrically f
metallic end pileces 36 by smt.:l,ble interposed
insulation 39, the same having a tongue 40

filling the spaces.- between the depending
flanges of the contact-rails, as shown more

par ticular ly by Fig. 4. On the bridge 35 are
placed bridee platﬁs 41, which are 'J()lted.} Qs
at 42, to Imve electr 10.-11 contact with the me-
tallic end pieces 36 and the live rail 38, where-
as the dead rail 37 is fastened to the insula-
tion by screws 43 and a bolt 43", said dead
rail being insulated from the hive rail and the
charged partsof the bridee or trolley-switch.
The contact-rails 37 38 lic on the under side
of the bridge and m the path of a trolley-
wheel 7Z 1n order that the wheel may pass
from one part of the trolley-wire and an end
member 36 of the bridge Into cngagement
with the rails 37 38 for the purpose of com-
pleting the circuit through th(, two rails and
of energizing the dead rail 2 37, so that the cur-
rent required for the Opemtlon ot the signal
devices may be carried from the rail 37 and
the bolt 43% by suitable conductors, one of
which 1s attached to the trolley bridee or
switch by the nut and washer of the bolt 43,
as shown by the drawings. ﬁ
I will now proceed to describe the system
illustrated diagrammatically by Fig. 9 of the
drawings, wherein a trolley wntact switch L
1S adapted for closing onec of the electrical cir-

cults when a car anc]s into the block in the

60

65

direction of the arrow . IFrom the trolley-
switch L leads a conductor 45, which extends
from the entrance-point of the block to a dis-
tant signal, herein shown as the danger-sema-
phore A, said conductor 45 being in circuit
with the setting-solenoid L, the latter having

‘rom the bridee 35 and the

trance to the block.

782,751

a oround or return connection 46. By ener-
oizing this setting-solenoid K the plunger
thereof 1s lifted for the purpose of elevating
a welght O from the magazine 13 and deposit-
ing 1t upon the runway 14, along which the
welght 1s adapted to roll, so that 1t will strike
against the arm 9 of the semaphore A and de-
press said arm for the purpose of raising the
semaphore A to the displayed position, Whlch

willindicate ‘danger,”asindicated by full lines

in Fig. 9. The action of the weight O when
imposed on the arm of the semaphore holds
1t directly over the plunger of the resetting-
solenoid F, wherchy it may be removed when
said solenoid becomes energized. The insu-
lated arm of the semaphore A is equipped
with switches 47 48, which are adapted to en-
oage with contacts 49 and 50, respectively,
when the semaphore is in its horizontal posi-
tlon.

From one contact 50 of the switch 48 leads
a conductor 51, which 1s attached directly to
the turnout £’ ot the trolley-wire I, and from
the other contact 50 of the SWltch 48, asso-
ciated with the distant danger-semaphore A,
leads another conductor, 52, which extends
back along the track of the entrance-point to
the block, said conductor 52 being attached
to a setting-solenoid (G, associated with the
cautlonary semaphore B at the point of en-
F'rom the setting-solen-
oid & leads a conductor 53 to one contact 54
of a switeh 55, said switeh in the normal low-
ered posttion of the entrance cautionary sema-
phore B making engagement with the switch-
contact 54, so as to normally close the cir-
cult, one conrluctor 56, of which leads to one
contact 57 of a switch 58 on the arm 35 of the
semaphore ).  From the other contact 57 of
the switch 58 leads a conductor 59, having a
return connection 60. It is to be understood
that in Fig. 9 I have shown the semaphores
A B in their displayed raised positions for the
purpose of warning a car traveling 1n the op-
posite direction to that indicated by the ar-
row 2 that the block 1s occupied, whereas the
cautionary semaphore B at the entrance to
the block 1s also displayed to warn a car fol-
lowing that in the block of the occupancy of
said block: but when the block 1s unoccupied
the two semaphores A B will fall to the low-
erecd safety pO%lthHS wherein the switch 48
will open the circuit between the contacts 50
of the live wires 51 52, while the switeh 55
will close the circuit between the contacts 54
of the conductors 53 56.

It is to be understood that a car traveling
in the direction of the arrow 7% closes the trol-
ley -switch I, for the admission of current
through the conductor 45 to the solenoid E,
thereby elevating the plunger of said solenoid
and lifting one rolling weight O from the
magazine 13 of the semaphore-controlling de-
vice onto the runway 14, |

down which the
welght rolls until it strikes the bent arm of
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the semaphore A, thereby turning the latter
on 1ts pivot and moving it to a horizontal dis-
played position, whereby the distant sema-
phore A will be immediately displayed when
the car enters the block. The movement of
this semaphore makes the switch 48 engage
the contacts 50 and admit current from the
trolley-wire through the live wire 51, across

‘the switch 48, into the wire 52, through the
solenoid (x, associated with the entrance-sema-

phore B, the current finding a return connec-
tion through the conductor 53. the contacts
54, the switch 55, the conductor 56, the
switch 58 and its contacts 57, and the return-
wire 60. By energizing the solenoid G+ its
plunger is raised and a weight O is lifted
from the magazine 13 to the runway 14 in a
way to operate on the arm of the semaphore

B, thereby turning the semaphore to a dis-

played position and causing the arm 385 to
move the switch 55 from the contacts 54, thus
opening the circuit through the live wire 51,
the weights O and O’ being effective in hold-

ing the semaphores A B in their raised posi--

tions and over the restoring-magnets F H,
which are provided in the two signal-control-
ling devices that are associated with the sema-
phores A B. |

From the contact 49, associated with the
switch 47 on the distant semaphore A, leads
a conductor 61, which hasareturn connection
through the wire 46, while another conductor.,
62, leads from the other contact 49 of the
switch 47 to the restoring-solenoid F, said
conductor 62 running directly to a wire 63,
which 1s attached to the trolley-switeh 1., that
1s located at the point of departure from the
block and adjacent to the turnout 4’ of the
trolley-conductor IX. This wire 638 extends
from its point of connection with the wire 62
of the restoring-solenoid F, associated with
the distant semaphore A, to a wire 64, the lat-
ter having connection with a conductor 63.
that includes the restoring-solenoid H, asso-
ciated with the entrance-semaphore B, said
wire 65 leading to one of the pair of contacts
66. Krom the other contact of the pair leads
a wire 67, having a return connection through
the return-wire 60. Thecontacts 66 areadapt-
ed to be bridged by the switch 55 when the
semaphore I3 18 moved to its raised position
by the 1mposition of the weight O on the
semaphore-arm, and the circuits through the
solenoids F and H of the distance and entrance
semaphores are thus completed from the de-
parture trolley-switch 1. . - |

Assuming that the semaphores A B have
been raised to their displayed positions by a
car entering the block and that the parts take

the positions shown by Fig. 9, the two sema-":

phores are adapted to be turned simultane-
ously to their safety positions when the car.
leaves the block. The engagement of the
trolley-wheel with the switch T/ of the turnout

[

O

A diverts the current from the trolley-wire
through the conductor 63, the current divid-
1ng at the point where the conductor 62 JOINS
with the conductor 63. A partof the current
passes through the conductor 62, the solenoid
F, the contacts 49, the switch 47, and the re-
turn connections 61 46, thereby lifting the
plunger of the solenoid F to raise the weigoht
O upon the inclined magazine 13, whereby the
distant semaphore A is released from the
welght, and 1t is free to drop to its safety po-
sition. At the same time another part of the
current from the trolley - switeh I flows
through the conductors 63 64 to the solenoid
H, thence across the condactor 65, the con-
tacts 66, the switch 55, and the return con-
nections 67 60, whereupon the plunger of the
solenoid H is raised to lift the weight O from
engagement with the arm of the semaphore
B, thus placing the rolling weight O’ npon
the runway 14 and allowing the semaphore B
to drop to its safety position. The return of
the semaphore B to safety position opens the
circult through the conductors 63 67, because
the switch 55 moves from the contacts 66 over
to and in engagement with the contacts 54 in
the circuit w
50, and similarly the return of the semaphore
A to its safety position moves the switches 4.7
48 away from engagement with the contadts
49 50, thus opening the circuit through the
solenoid I and the conductors 51 52. During
this movement of the semaphore and the
switches the switch 48 is adapted to engage

with the contacts 68, from one of which leads

a conductor 69, that is attached to a return
connection 70, the latter being attached to the
return-wire 46. This return connection 70

extends to one contact, 71, of a pair associated

with the semaphore C, and from the other
contact, 68, leads a conductor 72, which ex-
tends to another contact, 73, of a pair also
assoclated with the semaphore .  The other
circuit, for operation by a car traveling in
the opposite direction, as indicated by the
arrow 7, -includes the distant semaphore D
and the entrance-semaphore , together with
signal-controlling devices for operating said
semaphores, the said signal-controlling de-
vices being constructed substantially as rep-
resented by Ifigs. 5 to 8, inclusive, and hereto-
fore described. Ifrom the entrance trolley-
contact M leads a conductor 74, which is con-
nected with a setting-solenoid E’'. associated
with the distant semaphore D. said solenoid
I having a return-wire 75. This solenoid
when energized operates the plunger there-
of to lift one of the rolling weights ()" upon
an inclined runway similar to the devices here-
tofore described, and this rolling weight ac-
tuates to depress the arm of the semaphore D,
thereby moving the latter to a displayed po-
sition and into codperative relation to the re-
storing-solenoid F, the latter being adjacent

1ich ineludes the conductors 58
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to the solenoid I and adapted to cotperate |
with the semaphore D and one of the rolling |

welghts O* for the purpose of restoring the
semaphore D on the departure ot the car from

the block, as will be hereinafter deseribed.

The movement of the semaphore D oper-
ates Lo shift the switeh 58 from the contacts
57 and to open the first-named circuit, said
switch 58 engaging with the set of contacts 76,
so as to bring into service the live wire 77, the
latter havingdirectconnection with the trolley-
wire I,  From theother contact of the set 76
leads a wire 78, which has a branch connec-
tion with the solenoid G, associated with the
semaphore B, and the current admitted by the
live wire 77 is adapted to bridge the space be-
tween the contacts 76 through the switch 58
and pass through the conductor 78, a part of
the conductor 52, to and through a conductor
79, which leads to the solenoid 1, that is as-
soclated with the departure-semaphore C, said
solenoid I having a conductor 80, which leads
to the contacts 73, thus allowing the current
to pass through the switeh 81 and by the wire
72, the contacts 68, and the switch 48 through
the wire 69 to the return connections 70 46.
It will thus be seen that on the entrance of a
car into the block from the left the distant
semaphore D will first be set to a displayed
danger position and will operate to close the
circults in a way to admit the current through
the live wire 77 and the described connections
to the setting-solenoid I, which will actuate
one of the rolling weights O’ in a way to set
the entrance-semaphore C to the displayed po-
sition, because the current will energize the
solenoid I to move its plunger upwardly and
raise one of the weights O’ to aninclined run-
way ot the signal-controlling device, which

weight will engage with the semaphore-arm

C, and thus move the latter to the elevated
displayed position for giving a cautionary
warning-signal to a car following the first car
and moving 1n the direction of the arrow ».
When the semaphores D and C are raised,
the restoring-solenoids are brought into the
circult by the operation of the switches 82 81,
which are associated with the respective solen-
oids, such switch 82 being adapted to make
the contacts 83, while the switch 81 makes the
contacts 71. From the departure-contact M,
which,with the entrance-contact M, formsone
set for the car moving in the direction of the
arrow 7, leads the conductor 64, which 15 con-
nected with the restoring-solenoid I of the
distant semaphore, and from this solenoid
leads a wire 85, that is attached to one of the
contacts 83. The other contact 83 has a con-
ductor 86 attached thereto and constituting a
return connection through the wire 60. Krom
the conductor 64 leads the wire 63, which has
the conductor 62 attached thereto, said con-
ductor 62 having a branch connection 87 to

the restoring-solenoid J of the entrance-sema-

| nectlon with
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phore C, and from this solenoid J leadsa con- 65

ductor 88, which 1s attached to one of the con-
tacts 71. It will beunderstood that the switch
82 will close the return connection from the
solenoid F' by making the contacts 83 when
the semaphore D is moved to a displayed po-
sition. The movement of the semaphore C to
a displayed position causes the switch 81 to
malke the contacts 71, and the solenoid J 1s
inciuded 1n the circuit with the departure
1;10 ley-switch M’ by the conductors 63 62 87
and has a return connection to the conductor
88, the contacts 71, the switch 81, and a return-
wire 89, which leads from one of the contacts
71 to the return-wires 70 46.  After the sema-
phores C D shall have been moved to their dis-
played positions the car in leaving the block
engages the trolley-switch M’, thus admitting
current to the conductor 64. A part of the
current PASSES through the conductor 64, the
solenoid [, the wire 85, the contacts 83, the
switch 82, {md the wire 36 to the return-wire
60, whereby the plunger of the solenoid E' is
opetrated for lifting the weight from the arm
of the semaphore D, so as to allow the latter

to return by gravity to an inclined safety po-

sition. At the same time a part of the cur-
rent passes from the wire 64 through the
wires 63, 62, and 87 to the solenoid J, from
whence 1t passes through the wire 88, the con-
tacts 71, and the return-wires 89, 70, and 46,
thus operating the plunger of the solenoid J
to Iift one of the rolling ‘weights O° away
from the arm of the Semaphore C and allow

the latter to return by gravity to normal po-

sition.

1t will be secn that in each circuit the dis-
tant semaphore 1s first moved to a displayed
position and the entrance-semaphore is there-
after displayed when a car enters a block; but
when the car leaves the block the current
takes a divided course for operating the con-
trolling devices of the two semaphores simul-
‘Jﬂu“leou.sh thus moving both Sem‘tphmes to
the1r mfety positions.

An important feature of my invention con-
sists in the provision of means forming parts
of the signal -setting devices in each of the
circuits whereby a number of cars moving
in the same direction may be admitted to the
block without restoring the semaphores, either
distance or entrance, to their safety positions.
This 18 “Lccomphshed by the employment of
rolling weights, corresponding in number to
the cars to be admitted to the block, 1n con-
the setting-solenoids K K’ of the
ing devices associated with the

signal-controll
danger-semap
car enters the block from the right and in the
direction of the arrow 2, the plunger of the
solenoid K 1s operated to ralse one of the
welghts O and set the semaphore A, after
which the semaphore B of the entrance-sig-
nal is displayed. This allows another rolling

hores A D. Assuming that a
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welght from the magazine associated with the
setting-solenoid E to assume a position over
the plunger thereof, and in like manner a
rolling weight O’ takes position over the
plunger of the solenoid (3, both of the sema-
phores A and B being displayed. When the
second car passes the trolley-switch 1., the
solenoid E is again actuated, so that the
plunger of the solenoid E will lift another
weight on to the inclined runway 14, thus
blacing a second weight on the runway adia-
cent to the arm of the semaphore A. This
operation is repeated until the desired num-
ber of cars have entered the block and a cor-
responding number of weights have been
placed upon the runway.: The entrance-sema-
phore is unaffected by the cars succeeding the
first, as the circuit through the .actuating-
solenoid G is broken at the contacts 54, and
accordingly the semaphore remains in the dis-
played position. When a car leaves the block

connecting the switch L' with the supply-.

maln, the solenoids F and H are operated in
the described manner to remove a welgoht
from the arms of the respective solenoids,
‘and in the case of the solenoid T this talkes
place each time a car leaves the block until
all have been returned to the magazine, the
arm A being held in the displayed position
until the last weight has been removed. On
the other hand, since only one weight has
been placed upon the entrance-semaphore B
1t 18 released ‘with each departing car by the
action of the solenoid H and falls by eravity
to the lower position. This 1mmediately
closes the contacts 54 through the switch 55,
thereby closing the circuit through the solen-
old (= to raise a weight Q' into the runway.,
and thereby again raise the semaphore to the
displayed position, and this occurs succes-
sively with the departure of each car until
the last one. As the last car passes onto the
switch L' the weight O is lifted from the
arm B and the last weight O is lifted from
the arm A, the arms, however, being still
maintained in horizontal position by reason
of the engagement of the plungers with the

inner side of the ring-shaped ends of the |
semaphore-arms after a very slight downward |

movement of said arms. This has-the effect
of preventing the closure of the circuit 58 at
the contact-points 54, and accordingly the
arms A and B will fall simultaneously to the
position of " safety” when the trolley of the
last car passes from the switch 1./, indicating
that the track is cleatr.

The heads or caps on the ends of the solen-
old-plungers are preferably made of steel in
order to keep the brass stems from mutilation
when they are brought forcibly into contact
with the rolling weights in the operation of
ifting them from the magazines to the run-
ways, or vice versa. These heads or caps are
so shaped and set on the stems that when
there 1s more than one rolling weight in the

4

rack and when one of the weights has been
elevated from one rack to the other of the

- same set the second weight rolls down and

comes 1n contact with the upper edge of the
rim of the cap or head, thereby having a tend-

. ency to push the solenoid-plunger in a down-

ward direction rather than to bind it within
the solenoid. '

The employment of the eye in the end of
the semaphore-arm is advantageous for this
reason: Assuming thata car enters the block,
the eye-formed end of the arms on the danger
and cautionary semaphores will be weighted
down. As the car passes out of the block
the restoring-magnets of one circuit are en-
ergized at the same time, and with both the
semaphores in their raised positions, the
welghts having been removed by the plun-
gers, the ends of the arms fall slightly and en-
gage the plungers, so that they are prevented
from falling by gravity until the solenoids
are deénergized by the passing of the trolley-
wheel of the car from the switch L/ or M/,
when the plungers drop through the eves of
the semaphore-arms and permit the sema-
phores to drop by gravity to their inclined
positions. |

I attach importance to the employment of
the solenoids having the plugs set loosely
therein, because of the facility with which
they may be removed in case it is desired to
examine the operative parts of the core. No
securing means is necessary even when they

are struck by the upward blow of the core on.

account of the magnetic attraction of the solen-
old tending to draw them downward. These
piugs of magnetic material have a tendency
to quicken the action of the solenoid by ex-

| tending them into the holes of said solenoids

in a way to present a magnetized iron surface
to the end of the solenoid-core, and when the
current 1s applied these plugs are magnetized
and assist the solenoids in attracting the coves,
thus causing them to act very quickly.

I do not intend to confine the use of my im-
provements in connection with a semaphore
which denotes "‘safety’ when lowered to an
inclined position or gives a warning-signal
when raised to a horizontal position. because
I am aware that by using these devices in ¢ir-
cults which are connected differently from
the circuits herein described the semaphores
may be made to indicate ‘" safety” when raised
to horizontal positions and to give the warn-
ing-signals when lowered to inclined posi-
tions, thus reversing the operation of the
semaphores.

Having thusdescribed my invention, I claim
asnew and desire to secure by Letters Patent—

1. In an electric railway-signal, a signal-
controlling device having oppositelv-inclined
runways, asignal, a rolling weight operatively
related to the signal, and means for raisine
the weight from its operative position.

2. In an electric railway-signal, a signal-
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phore,a welg

controlling device including a magazine and a
runway, means for transterr 1ng IOHIHU welghts
from one part to the other, a qennphme 1n
cooperative relation to the rolling weights,
and means for raising the weight from coop-
eration with the Senm.pllole.

3. In an electric railway-signal, a signal-
contmlhnu device having a magazine and a
runway, a plurality of r 0111110 welehts adapted
to traverse the magazine and the runway, a
qemaphme in cooperative relation to the roll-
ing weights, and electrically-actuated devices
for transtferring arolling weight from one part
to the other of the 5101*1.«11 con‘rlollmﬂ device.

4. In an electric railway-signal, a signal-
controlling device having an inclined maga-
zine,a runway inclined oppositely to the maga-
zine, electrically-controlled devices 1n codp-
erative relation to the magazine and the run-
way, rolling welghts adapte I to traverse said
magazine and the runw ay and to be actuated
by “the electrically-contr olled devices, and a
semaphore having means disposed in the path
of the rolling weights for actuation thereby.

5. In an electric railway-signal, the combi-
nation with a semaphore, of a shiftable weight
adanted to be imposed on the semaphore for
moving the same to an abnormal position and
for holdmu the semaphore in said abnormal
position '*.‘s-’lthOllt the employment of locking
devices, and circuit-controlled means for shitt-
ing the weight.

6. Anelectricrailway-signal having a sema-
phore provided with an eye-formed arm, a roll-
ino weight arranged to be imposed upon said
arm, and a plunger adapted to play through
the eye of the arm and to act against the weight.

7. Anelectric railway-signal having a sema-
phore, a shiftable weight adapted to be 1m-
nosed on said semaphore, and a plunger act-
ino against sald shiftable weight to lift the
same from the arm of the semaphore.

8. Anelectricrailway-signal, having asema-
phore, a magazine, a plunger cooperating with
said magazine, a plurality of weights con-
tained in the magazine and adapted for actua-
tion by the plunger, a runway adjacent to the
magazine in which the weights act upon the
semaphore, and another plunger coéperating
with the runway and adapted to transfer
welghts from said runway back to the maga-
Z1ne.

9. Anelectricrailway-signal having amaga-
zine and a runway, s shiftable welghts ftdaptod
to be contained in said magazine or the run-
way, devices for transferring the shiftable
welghts from one part to the other, means for
hmltmo the movement ot the Shlftdble welghts
when actuated by the transferring demcus
and a semaphore adapted to be controlled by
the weights upon discharge from the runway.

10. Anelectricratlway-signal having asema-
ht adapted to beimposed thereon,
a solenoid, a plunger controllable by the so-

lenoid, and a plug litted loosely in the solenoid

a plug

782,751

and presenting a surface in codperative rela-
tion to the solenoid-plunger.

11. Anelectricrailway-signal having asema-
pvhore, a weight imposable ther'eon asolenmd
and a plunger controllable by the solenoid and
having a headed end adapted for engagement
with sa,ld weight.

12. An electl ic rallway-signal having a sema-
phore, a weight 1mpoef1,b]e thereon a, caolenmd
a pluﬂ‘ fitting looselv in the o~,4:)1(—311u£)1ch, and a core
or plunger controllable by the solenoid pass-
ing throuch the plug and having a head ex-
posed for engagement with the welght

18. Anelectricrailway-signal having asema-
phore, a welght imposable thel eon, 4 %olenmd

“and a core Contlolla,ble by the solenmd Sfud

core having a curved head adapted for engage-
ment with the weight.

14. In an electric signal, mechanism for
actuating the same, comprising a solenoid-coil
adapted to be connected to an electric eircuit,
having a longitudinal bore and pro-
vided with a flange fitted loosely in the coil, a
core arranged to reciprocate in the coil and
provided with a plunger adapted to pass
through said longitudinal bore, a cap on the
outm end of said pluno"et., and a supporting-
frame surrounding the coil, arranged to sup-
*:)011; the plug and core r espectwe]v above and
below the coil.

15. In a 1f11lwav-swnal the combination
with a semaphore adapted to move into dif-
ferent positions, a movable weight for con-
trolling one of said positions, and electro-
magnetic means for moving of said. Welo"ht

16 An automatic signal system comprising
adistantsignal, anentr ance-—swnal and contr ol-
ling devmes for each sional, the controlling de-
vice for the distant bIU'I]‘Ll 1ncludmﬂ' means for
successively preparing for codperation there-

with a plmahtv of actuating devices for each

number of cars admitted into a block, and for
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successively removing said devices from co-

operation when the cars leave the block.

17. In a railway-signal, the combination
with a semaphore adapted to indicate safety
or danger by different.positions thereof, ot
omwty -controlled meansfordetermining sa1d
positions, and electromagnetic means for con-
trolling said Ulamtv-controlled means.

18. In an automatic signaling system, the
combination of a supply-main, a circuit adapt-
ed to be connected therewith, including a sig-
nal-controlling magnet, a signal-arm operated
thereby, having a switeh-blade connected
thereto. a second circuit connected to the sup-
ply-main, including a signal-controlling mag-
net, and switch-contacts adapted to codperate
with said switch-blade, and a return-main con-
nected to said circuits.

19. In an electric raillway, the combination
with supply-mains connected to a source of
electric energy, of a switch adapted to be
placed in circuit therewith through a trolley

operating thereon, a circuit connected with
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sald switch, including the operating-magnet
of a sl nahncr device, a second circuit connect-
ed to the supply-conductor including the op-
erating-magnet of a signaling device and con-
trolled by the movement of the first-named

signaling device, a second switch adapted to
be placed in circult with the supply- mains
upon the passage of said trolley thereover,
having a circuit connected therewith mcludmcr
restoring-magnets for said signaling dGVICBS
and sw1tches opemted respectively bV the sigo-
naling devices.

20. In combination with a railway having
the track divided into block-sections with a
double track or turnout at the terminals of
each section, of electric supply and return
mains coo pera,tlnﬁ therewith, having a divided
conductor at each block - termmal whose

branches correspond with the branches of each

turnout of the track, switches located in prox-
imity to each branch conductor, adapted to be
placed in electrical connection therewith upon

- the passage of a car-trolley thereover, and cir-

cults connected with said switches and the re-
turn-main, each including a magnet in opera-
tive relation with q, 810 nahno demce sald mag-
nets being arranged In pairs for controllmcr
the operatwn and release of a signaling device
and connected respectively in circuit with a
switch at the opposite terminals of a block—
section.

91. In combination with a rallway having
the track divided into block-sections with a
doubletrack or turnout at the terminals of each
section, of electric supply and return mains
cooperatm-ﬁ’ therewith, having a divided con-
ductor at each bloch-bermmal whose branches
correspond with the branches of each turnout
of the track, switches located in proximity to
each branch conductor, adapted to be placed

in electrical connection therewith upon the

passage of a car-trolley thereover, circuits
connected with said switches and the return-
main, each including a magnet in operative
1elth10n with a sig mhnﬂ‘ demce sald magnets
being arranged in pairs tor controlhnﬂ' the op-
eration and release of a signaling devlce and
connected respectively in circuit with a switch
at the opposite terminals of a block-section,
auxiliary circuits connected to said supply-
mains, each including the actuating-magnet
of a swnallnﬁ device, “and a circuit-closer. op-
erated bV the movement of the first-named
signaling device.

29, An automatic signal system, compris-

Ing a distant Semaphore, an entrance-sema-

phole and electrically-actuated signal-con-
trolling devices for each semaphore the con-
trolling device for the distant semaphore in-
cludmo means for imposing a plurality of
Wewhts on said semaphore for each number
of cars admitted into a block, and for succes-

sively removing the weights when the cars
leave the bloch

23. Anautomaticsignal system, comprising
a distant semaphore, an entrance-semaphore,
fmd clectrically -actuated signal-controlling
devices for each semaphore: the controlhno*
devices for the two semaphores mcludmo
means for successively imposing weights on

‘the distant and entrance semaphme% said

welghts being effective in holding the sema-
phores In chsplaved positions, and said con-
trolling devices also including means for re-
moving the weights mmultaneously from the
two semaphores

24. Anautomaticsignal system, comprising
a distant semaphore, an entrance-semaphme
and electrically -actuated signal - Contmlhno

‘devices for each semaphore; the controLme

device for the distant semaphore including
means for imposing a welght on said distant
semaphore each time one of a given number
of cars may enter a block, and said distant
semaphore closing a circuit which controls the

_device for imposing a weight on the entrance-

semaphore, said devices also including means
for removing the weights from both sema-
phores when a car leaves a block.

25. Anautomatic signal system, having dis-
tant and entrance semaphores, a setting solen-
oid In circult with an entrance trolley-swn;ch
means actuated by said solenoid for moving
the distant semaphore to a displayed position,
a setting-solenolid associated with means for
moving the entrance-semaphore to a displayed
position, a switch controllable by the distant
semaphore for placing the setting-solenoid of
the entrance-semaphore in a charﬂ'ed circuit,
another switch controllable by the entrance-

semaphore for opening the circuit, and a de-

parture trolley-switch in circuit with restor-
ing-solenoids for the two semaphores.

26. An automatic signal system having dis-
tant and entrance semaphores setting-cir-
cult including a trolley - sw1tch and setting-
solenoids which cooperate with shiftable
welghts for successively moving the distant
ancd entrance semaphores to displayed posi-
tions each time one of a given number of cars
enters a block, switches controllable by the
semaphores for opening the setting-circuit
subsequent to the display of the semaphe)res
and a restoring-circuit including a departure
trolley-contact and setting- SOlBIlOldE: for re-

moving the weights from-the semaphores.

27. An automatic signal system having dis-
tant and entrance Semaphm es, a- setting-cir-
cuit including an entrance tr olley—-cont%ct and
setting devices for imposing weights on the
semaphores on the entrance of each of a num-
ber of cars into a block, and a restoring-cir-
cult including a departure trolley-switeh and
restoring devices for removing the weights on
the departure of cars from the block.

28. An automatic signal system comprising
a distant semaphore; an entrance-semaphore,
an electl*lcallV—a,ctuated signal-controlling de-

O
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vice for each semaphore, the controlling de- In testimony whereof I havesigned my name
vice for the entrance-semaphore including | to this specification in the presence of two sub-
means for imposing a weight on sald sema- | scribing witnesses.
phore for each number of cars admitted into a WILLIAM S. JACKSON.,

5 block and for successively removing and re- Witnesses:
placing the weight when the cars leave the JNo. M. RITTER,

block. | | F. W. HANAFORD.
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