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To all whom it ma&y CONCETT:

Be it known that I, Howerr W. SOUDER a,
citizen of the United States of Amers ica, and a
~ resident of Tamaqua, county of Sohuylkﬂl

5 State of Pennsylvania, have ivented certain

new and useful Improvements in Block-Sig-

nal Systems for Electric Railroads, of which
the following is a specification. o
My invention relates to electric block-signal

ro systems in general; and it more specifically

consists of a s1mple and cheap block system
designed to be used on electric trolley-roads
and embodvmcr as one of 1ts elements a safety

device for dlsablmﬂ' the power-circuit when-

15 ever a car enters a block already occupied by
another car.

One arrangement of circuits embodying my
‘Invention is 1llustrated in the acoompa,nvmo' |

two sheets ot drawings, in which—

Figure 1 is a diagrammatic ropresentatlon
of tho circuits and controlling mechanism
theretor at one end of the block and Fig. 1°

20

is a similar diagrammatic representation of

the circuits and apparatus controlling the same

25 at the other end of the block, the two figures
of drawings taken together representing one

complete blooh of a road equipped with my
systom
- Throughout the drawings like reference-
30 figures indicate like parts. _
1 represents the railroad-track, which also
serves as a ground connection for the electric
circuits, with the exception of the insulated

rail-sections 1* 1°, one located near each end

35 of the block, which are insulated from the

oround and from the rest of the track for a

purpose hereinafter to be explained.
- 2'represents a trolley-wire, 3 the feed- con-

ductor, and 4 areturn conductor, where a me-

- 40 tallic return-circuit is employed

5and 6 represent cars going in opposite dl-
rections, as indicated by the arrows, car 5
having passed a little way into the east end

of the block and car 6 being about to enter |

45 the west end of the same blook |
7 represents a normally open contact device
located at the east end of the block and adapt-

ed to be closed upon the passage of a car into
the block, as by contact with the trolley-wheel |

9 of such car. 8 isa similar contact device
located at the west end of the block, and 10

represents the trolley-wheel of the car 6 about

to strike said contact device 8 and oloso the
circuit.

11 represents a rotary circuit-controller at
the east end of the block, and 12 a similar ro-

| tary circuit-controller at the west end of the

block. The circuit-controller 11 has a series
of circumferentially -separated contact-sec-
tions 11* 11%, which are conductively connect-
ed by the conductor 11° or equivalent means
and which are evenly distributed about the

circumference of the circuit-controller, the

angular distance between any two adjacent
contact-sections 11* being constant and uni-
form. In the same way the circuit-controller
12 1s provided with contact-sections 12* and a

' conductor 12°, connecting the same together.

The circuit-controller 11 is mounted on a ro-
tating shaft provided with a ratchet-wheel 13
and the controller 12 on a similar shaft pro-
vided with a ratchet-wheel 14. These ratchet-
wheels are operated by the pawls 15 and 186,

which are 1espeot1vely controlled by the mag-
nets 17 and 18 in the circuits 19 and 20, which
extend from the contact devices 7 and 8 to the

ground.

The signal-conductor or work-conductor 31
extends along each block and includes a series
of signal devices of any convenient form, such
as incandescentelectric lamps 3232, &e.  This
signal-conductor has a stationary terminal 21
at the east end of the block and a similar ter-

| minal 22 at the west end ot the block, which
are 1n the arcs of travel of the circumteren-
| tial contact-pieces on the respective circuit-
controllers and so proportioned as to always

have one of sald contact-sections bearing on

| 1t at each position of the circuit- contlollor
during its step-by-step rotation by the pawl-

and—ratohet mechanism before described.
A feed connection 27 extends from the feed-

wire 3 and has a stationary terminal 23 in the
arc ot travel of the contact-sections 11* of the

circult-controller 11; but thiscontact or termi-
nal 23 18 so proportioned that one of said con-

tact-sections 11* will bear on it only at every
other position of the circuit-controller in the
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one tooth.

course of its step-by-step rotation by the pawl-

and-ratchet mechanism. The feed connection
28 and contact piece or terminal 24, similarly
arranged, are provided for the circuit-con-
troller 12. A ground connection 29 has the

stationary terminal 25 similarly located with

reference to the controller 11, and the ground
connection 30 has the contact - terminal 26
similarly located with reference to the con-
troller 12. The contacts 23 and 25 are so lo-
cated that when one of the rotating contact-
pieces 11* bears upon one of these stationary
contact-pileces no contact-piece bears upon the
other. The same is true with reference to
the contacts 24 and 26 and the rotating con-
tacts 12°.

The insulated contact-section 1”is connected
with the return-conductor 4 by means of the

circuit 33, and the insulated rail-section 1* 1s

similarly connected by means of the circuit
34. Each of these circuits has a break, as at
33%and 34" The break 33 may be closed by
the circuit-controlling device 35, and the break
34* is similarly controlled bV the circuit-
breaker or circuit-controlling device 36 when

the circuit-breakersarein the positions shown

in full lines; but the circuits are opened when
the circuit-breakers fall into the positions in-
dicated in dotted lines. 'The circuit-closers
are normally pulled up into the position to
bridge thelr respective breaks by the mag-
nets 37 and 38, which are included in the sig-
nal or work circuit 31. These circuit-con-

trollers are also controlled by the second set
of magnets 39 and 40, which are respectively

included in the circuits 33 and 34. Cords 41
and 42 serve as manually-operated means for
resetting the circuit-breakers.

The operation of my invention 1s as follows:

Normally when any given block is empty the
two circuit-controllers 11 and 12 are so set

that the signal-circuit 31 is connected at both
ends either to the feed-wire 3 or to the
oround—that 1s to say, the circuit-controller
11 is either 1in the position shown i1n dotted
lines and the circuit-controller 12 in the po-
sition shown in full lines or the reverse, the
result being that no current passes through
the signal-circuit 31 in either case. Assum-

ing that the circuit-controller 11 i1s in the po-

sition shown in dotted lines and the circuit-
controller 12 in the position. shown in full
lines, 1f now a car enters one end of the
':)loc:ls,& as the east end, its trolley-wheel 9

~will close the contact 7, as indicated at 9°,

energize the magnet 17, and actuate the pawl
15. This will rotate the circuit-controller 11

ratchet-teeth on the ratchet-wheel as there
are contact-sections 11* this will move the

contact-sections 11* through a distance equal
to halt the angular distance between them,

and one of the said contact-sections will be

moved on to the feed-terminal 23, and the con-

tact-section formerly resting on the ground-

There being twice as many:
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terminal 25 will be moved off thesame: Asone
of the radial contact-sections is still left on
the work-circuit terminal 21, this will estab-
lish a current from the feed-wire 3 through
the wire 27, contact 23, radial contacts 11°,
and conductor 11° to signal-wire contact 21,

through the signal-wire 31, to contact 22,

throuo'h the radial contacts 12“‘ conductor 12’D

or ound -contact 26, and wire 30 to the ground.

This will light all the incandescent lamps 32
and afford the information to the motorman
of another car approaching the block that
sald bloclk 1s occupied. When the car reaches
the west end of the block, as it passes out 1t
operates the circuit-controller 12 by rotating
it one tooth of the ratchet, thereby shifting
the - radial contacts out of engagement with
the ground-contact 26 and into engagement
with the feed-contact 24, thereby looping the
signal - conductor into shunt with the feed-
conductor 3 and shutting off the current from
the lamps 32. The unlighted lamps will con-
vey the information to the motorman of any
car now approaching the block that the same
is open, and 1f said car approaches from the
west, as indicated by the car 6, its trolley-
wheel 10 will close the contact-maker 8, en-
ergize the magnet 18, operate the pawl 16,

75

30

1o

move the circuit-controller one tooth farther,

so that another radial contact bears on the
ground connection 26, thereby reéstablishing
the circuit from the wire 27 through the sig-

nal - conductor 81 and the wire 30 to the

oround and again causing the lamps to glow.

On passing out of the east end of the block

the same car will energize the magnet 17,
rotate the circuit - controller 11 one tooth,
throwing the contacts 11* out of connection

| with the feed-contact 23 and into connection

with the ground - contact 25, thereby loop-
ing the signal-conductor 31 into shunt with
the ground and extinguishing the lamps. It
1s evident that 1f after the car 5 has entered
the block and moved the circuit-controller 11
into the position shown in full lines the car 6
also enters the block from the opposite direc-
tion it will throw the circuit-controller 12
into the dotted-line position, and both grounds
being cut out the lamps 32 will all be extin-

ouished, thus advising the motorman of car

5 that car 6 has overrun its signals, causing
111111 to proceed with caution under control or
to stop his car until the lamps are relighted,
according to instructions issued. If car 6
backs out of the block, it turns the circuit-

controller 12 another tooth and reéstablishes

the connections which existed before 1t en-
tered the block and again causes the lamps to
olow, affording the information to the motor-
man of car 5 that the block has been cleared.

As an additional safety device and a means

for absolutely preventing the second car tfrom
passing beyond a short distance into the block
when the same 1s already occupied I employ
the insulated rail-sections 1* and 1°

and the
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circult connections therefor above deseribed.

It 18 evident that whenever there is current

- 1n the signal-conductor 31 the magnets 37 and

10

5

20

38 will ha energized and the elremt-breakers
35 and 36 held up in the full-line positions,
thereby closing the breaks 33" and 34* in the

‘return connections for these insulated track-
sectlons, and consequently the circuit through

the car-motors will, be complete and the cars
may run in the usual manner.
after one car, as 5, has entered the block an-
other car, as 6, enters said block, it will, as
premouely desenbed shut off the current from
the signal or work conductor 31 and deéner-

oize the magnets 37 and 38. This will cause
the circuit- breekers 35 and 36 to drop into

~the dotted-line positions,unless they are other-

wise held up, and will open the return-circuits
33 and 34 for the insulated track-sections 1*
and 1°. Consequently when car 6 runs onto
the 1nsulated section 1* current will be cut off

from 1ts motor, and it will stop. This will

absolutely prevent the second car from con-
tinuing on 1nto the unoccupied block. The
motorman of car 6, however, by pulling the
cord 42 can reset. the elremt-controller 36, and

upon reéstablishing the circuit 34 the magnet

30

35

40 will become enextrlzed and hold sueh clr-
cuit-controller in position, so that the car 6
will have the necessary power to back out of
the block, when the normal conditions will be
reestebl'shed The magnets 39 and 40 also
have the additional tunctlon of preventing

" the second car entering the block from dis-

abling the first car should the same happen
to be on its insulated track-section at the mo-
ment of such entry of the second car. It is

- evident that if car 5 were on the insulated

40

section 1° at the moment car € entered the

block the current passing through the car--

motor and the return-wire 33 would keep the
magnet 39 energized, so that the circult-

~ breaker 35 would be held up in spite of the

45

deénergizing of the magnet 37, and the power-
circult would be mamtamed for car 5, but
would be broken, as before, for car 6 the mo-

ment the latter entered upon 1its 1nsulated

" track-section 1%,

While the operation of the system has been
> described for cars entering the block from op-
posite directions, it is evident that it would

work 1n the same way for cars entering the

~ block sueeessn ely from the same end, so that

53

6o

- power-disabling apparatus called into opera--
tion when.the signals are disobeyed.

It is evident, of course, that various changes

63

absolute factor of safety introduced by t

the system is a closed block system, permig-

ting only one car to enter the bloek at one
time from either direction.

The advantages of the invention comprise

1ts simplicity and economy, a very cheap form
~of circuit-controller and a small amount of

wiring being necessary, its sure and automatic
action under all conditions of service, and the

If, however,

he

E

l

could be made in the defdails of construction

illustrated without departing fr om the spirit

and scope of my invention. The circuit-con-
trollers and ‘their oper etmcv- agnets and co-
operating contacts have been shown diagram-
matically, and various different meehameal

embodiments of the principle involved could
be. used 1n actual practice.

rent connection between the signal-wire and
both circuit-controllers might be secured by
other means than through the same clrcume-
ferentially-separated contact-sections which

codperate with the feed and ground connec-

tions. Other forms of mechanism for rotat-
ing the circuit-controllers might be substi-
tuted. The form of circuit- bre‘L zer codperat-
ing with the insulated track-sections might bhe
Verled and the electromagnetic apparatus for
operating the same ellenﬁed so long asthe here-
1nbefore-described result was secured.
return-circuit trom the insulated track-section
to the power-house might not be by way of

a special return-wire 4, as indicated, but could
be carried around the_msulated rail- -joints to

the power-house in any other well-known

manner. It isalso evident that the signal sys-
tem herein described might be used without
the insulated-rail-section atta(,hment and, con-
versely, that said insnlated - rail - section 2t~
tachment might be used on other signaling
systems; but the same 1s most perfectly de-
signed to codperate with the system herein
deserlbed as the same being 1ntended for

cheap constructions the neeeesn;y for 1)081131V6 |
safety devices in connection therewith is in-
creased. All of these and other modifications -
of the apparatus herein described I should
‘consider matters of mere mechanical and elec-

trical skill and as being still within the boun-
daries of my invention.

Having theretore described my invention,
what I claim as new, and desire to protect by
Letters Patent, is—_

1. In an electric block-signal system the
combination of a signal- cendueter extending
along the block, swnele operated by the cur-
rent carried the1 eby.} a feed connection at each
end of the block, a ground connection at each
end of the block, a rotating circuit-controller
near each end of the b. oeL provided with cir-
cumferentially-separated eenteet—seetlone con-
ductively connected and evenly distributed
about its circumference, a stationary terminal
near each end of the bloek for the signal-con-
ductor, on which terminal at least one of the
circuit-controller’s contacts always bears at
any period of the controller’s rotation, termi-
nals for the feed and ground connections so
located that when a controller-contact bears
on either, the other isdisconnected, and means

‘operated by a car entering or leaving the
block for rotating the circuit-controller near-

est that end of the block, half the angular dis-

| tance between two contact-points.

- ,ra
L}
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combination of a signal-conductor extending
along the block, signals operated by the cur-
rent carried thereby, a feed connection at each
end of the block, a ground connection at each
end of the block, a rotating circuit-controller
near each end of the block, provided with cir-
cumterentially-separated contact-sectionscon-
ductively connected and evenly distributed
about its circumference, a stationary terminal
near each end of the block for the signal-con-
ductor, on which terminal at least one ot the
circuit-controller’s contacts always bears at
any period of the controller’s rotation, termi-
nals for the feed and ground connections so
located that when a controller-contact bears
on either, the other is disconnected, and means
operated by a car entering or leaving the
block for rotating the circuit-controller near-
est that end of the block, half the angular dis-
tance between two contact-points, said last-
mentioned means comprising an electromag-
net and circuit-controlling means for the same.

3. Asanelementinanelectric signalingsys-
tem, the combination of a rotating circult-con-
troller divided into a series of circumferen-
tially-separated contact-sections, the angular
distances between the centers of any two

adjacent contact-sections being uniform

throughout, and means giving the controller
a step-by-step rotary movement always in
one direction, each step being equal to one-
half the angular distance between the centers
of twoadjacentcontact-sections, together with
a worlk-circuit terminal, a feed-connection ter-
minal and a ground-connection terminal, all
arrancged in the path of rotation of the con-
troller-contacts. '

4. Asanelementinanelectricsignaling sys-
tem, the combination of a rotating circult-con-
troller divided into a series of circumferen-
tially-separated contact-sections, the angular
distances between the centers of any two ad-
jacent contact - sections being uniform
throughout, and means giving the controller
a step-by-step rotary movement always in
one direction, each step being equal to one-
half the angular distance between the centers
of two adjacent contact-sections, together
with a worlk-circuit terminal, a feed-connec-
tion terminal and a ground-connection ter-
minal, all arranged in the path of rotation ot
the controller-contacts, the feed and ground
terminals being so disposed that only one of
them can touch a controller -contact at any
one time, and the work-circuit terminal be-
ing so disposed that it always touches at least
one of the controller-contacts.

5. Ina block-signal system for electric trol-
ley-roads, the combination of a block pro-
vided with an insulated section of track near
each end, a circuit connection for each such
section, a circuit-breaker in each circuit con-
nection, a magnet controlling said circuit-
breaker, a signal - circuit in which the mag-

|
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nets for any one block are included, current-
supply connections for the signal-circuit and
means whereby a car entering the block while
another car is already in that block will cut
off the current supplied to the signal-circuit
and dednergize the magnets. '

6. In a block-signal system for electric trol-
ley-roads, the combination of a series of blocks
each provided with an insulated section ot
track near each end of each bloclk, a return-
circuit connection for each section, a nor-
mally open circuit-breaker in each return-
circuit connection, a magnet controlling each
circuit-breaker, a signal-circuit in which the
magnets for any one block are included, cur-
rent-supply connections for the signal-cir-
cuits at each end of each block, and signal-
circuit-controlling apparatus which sends a
current through the signal-circuit while one
car is 1n a block, but cuts off said current
when a second car enters the block.

7. In a block-signal system for electric rail-
roads, the combination of a block provided
with electrically-operated signals, an insulated
section of track near one of said signals, a
power-circuit connection for each such sec-
tion, a circuit-breaker in said circult connec-
tion,a magnet controlling said circuit-breaker,
a circuit in which the electrically - operated
signal deviceand thesaid magnetare included,
current -supply connections for this circult
and circuit-controllers therefor operated by
the passing cars.

8. In a block-signal system for electric trol-
ley-roads, the combination of a block provided
with an insulated section of track near each
end, a circuit connection for each such sec-
tion, a circuit-breaker in each circuit connec-
tion,a magnet controlling said circuit-breaker,
a signal-circuit in which the magnets for any
one block aré included, current-supply con-
nections for the signal - circuit and means
whereby a car entering the block while an-
other car is already in that block will cut off
the current supplied to the signal-circuit and
deénergize the magnets, together with a sec-
ond magnet in each circuit connection for an
insulated track-section, said magnetalso con-
trolling the operation of the circuit-breaker.

9. In a block-signal system for electric trol-
ley-roads, the combination of a block provided
with an insulated section of track near each
end, a circuit connection for each such sec-
tion, a circult-breaker in each circult connec-
tion,a magnet controlling said circuit-breaker,
a signal-circuit in which the magnets for any
one block are included, current-supply con-
nections for the signal - circuit and means
whereby a car entering the block while an-
other car is already in that block will cut off
the current supplied to the signal-circuit and
deénergize the magnets, together with a sec-
ond magnet in each circuit connection for an

insulated track-section, said magnet also con-
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trolling the operation of the circuit- breaker,

and manually-operated means for closing said
circuit-breaker.

10. In an electric block-swnal syatem the
combination of a sw‘nal-conductor extending
along the block, signals operated by the cur-

eent carmed thereby, a teed connectlon hayv-
Ing a terminal near each end of the signal-

conductor a ground connection having a ter- |

minal near each end of the swn&l—conductor

a clir cult controller near each end of the block _

£

permanently connected with the signal-con-

ductor, and alternately connected with the
feed- termmal and the ground-terminal, and

means operated by a car entering or leaving 13

the block to a,lternate sald connections.
Signed at Lanstord, Pennsylvania, this 10th

day of November, 1903. |

HOWELL W. SOUDER.

Witnesses:
Huoeu Ebpgar,
- G R. LiEONARD.
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