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. To all whom it may concern:- - o
- Be'it known that I, Howrrr W. SOUDER, &

citizen of the United States of America, and a.

resident of Tamaqua, Schuylkill county, State
5 of Pennsylvania, have invented certain new

and useful Improvements In Signaling Sys- |

tems, of which the following is a specification.
My invention relates in general to electric
signaling systems, and more specifically con-
sists of an improved system and apparatus for

10
- use on single-track electric trolley - roads

which are divided into a plurality of signal-

~ blocks. | - -
~ The invention herein described contains
T5 many of the features of that described in my
pending application, Serial No. 99,969, filed
March 25, 1902, and more specifically shown
in Figure 3 of the drawings of said application;
- together with certain features of Improve-
ment thereon. L | -
The best arrangement of circuits and appa-
ratus at present known to me embodying my
Invention is illustrated in the accompanying
sheet of drawings, it being understood, how-
ever, that the circuit - controllers, contact-

~1n all the details of practical construction.
Referring to the drawings, 1 represents a
- trolley-wire or portion thereof constituting
- 30 one block between the turnouts 1°¢and 1¥, the
~ said trolley-wire and other wires extending
from one end to the other of the block being
shown broken away in the middle. At each.
- end of the block adjacent to the turnouts are
35
wheel to pass to the right hand in whichever
direction the car is going, and thereby pro-
duce contact with
2% 2° 2% or 9%,
40
- extend branches 3% 3", 8% and 8" to different,

parts of the signaling system. The branch.

- 3" when completed through the contact 2% ex-
“tends through the coils of the magnet 5* and
one of.the resistances 4 4, &c., to the ground.
The branch 3" when completed through the
contact device 2° extends to the resetting cir-

45

cult-wire 6 and also by a branch through the

coils of the magnet 57, wire 17, to the contact-

‘end of the block.

placed frogs I ¥', which cause the trolley- |

| piece 14°. The branch 3% when completed 5o
‘through the contact device 2% extends through
“the magnet 5" and to the ground. The branch o
-3” when completed through the contact device

2" extends to the resetting circuit-wire 6 and B
by a branch through the magnet 5°, wire 18, 55
to contact-piece 14%. = R
8 1s the main signaling-conductor, which
extends the length of the block and has a
proper number of incandescent electric lamps
22 22, &c., connected in séries therewith and 6o
also a corresponding number of permanent]y-

“closed metallic shunt-cireuits 79 79, one about

each lamp, of a much higher resistance than

‘the said lamps, said lamps being preferably

spaced ab approximately equal intervals along 65

~sald conductor throughout the block. The
‘extremities of said main conductor 8 are con- -

nected to the vibrating arms 11°¢ and 11V of
the circuit-controlling devices located ateither
Branches 9° and 9" from 7o
either end of the conductor 8 extend to the
contact-pieces 12° and 12V of said cireuit-con-
trollers, and included in said branches are

lamps 22° and 22%, which preferably have no
making devices, &c., are not therein shown |

resistances in shunt therewith. The circuit- 75

- controlling devices also have vibrating mem-

bers 13° and 138", adapted to cosperate alter-
nately with the contact-pieces 12° 14° and 12% -
and 14%. . - o B

- "I'he circuit-controllers are rotated in oppo- 8o -
site directions by means of the pivoted levers o
20%, 207, 20%, and 20°, which codperate; re-
spectively, with.the toothed wheels 21° and
21" and are actuated by means of the arma-

tures 19% 19° 19% and 19°, which are within 83
ro- | the radius of attraction of the magnets 5% 5",
the proper contact device |

0", and 5%, respectively. The contact-piece

| . B 10% which cooperates with the arm 11° of the
7 represents the main feed-wire, from which |

east circuit-controller device, is connected

~with the feed-wire 7 by wire 15, and similarly go

the contact-piece 10V is connected by the wire

16 with said feed-wire 7. .
- Preferably the lamps.22, &c., are colored
‘green, while the lamps 22¢and 92" are colored
red. S 2 -

_T'he operation of myinvention is as follows:
With the circuit-controllers in the positions
shown in full lines the main signaling-con-
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~into the position shown in dotted lines.
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ductor 8 is grounded at each end and no cur-
rentis passing through same. Ifnowacaren-
ters the east end.of the block, the motorman,
who can see the red lamp 22° and the first
oreen lamp 22, will obsewe that neither of
them is 0‘10w1110* and will know, accordingly,
that the block ahead of himis empty. After
passing the red lamp 22° the trolley-wheel ot
his car will take the right-hand branch ot the
frog I and close the circuit through the con-
tact-making device2*. This will energize the
magnet 5" and rotate the east circuit- contl oller
This
completes the circuit through feed connection
15 to main conductor 8 and thr ough branch 9"
thereof to the ground. This causes all the
oreen lamps to olow and also the red lamp
99", Accor dmﬁ‘ly the motorman of a car ap-
proaching the west end of the block on the
turnout 1* will see the red lamp 22V glowing
and remain on the turnout until the first car
comes out. The motorman of a car tfollow-
ing the first car, however, and approaching
the east end of the block will see the first
green lamp glowing, but the red lamp 22°
dead. He will know, accordingly, that there
1s a car in the block ahead of him going In
the same direction and will follow or remain
on the switch, according to his instructions.
When the f ISt car approaches the west end
of the block, its trollev-wheel wiil again go
to the right side of the frog I’ and coéperate
with contact device 2 to complete the circuit
through the feed branch 3%. This will send
the current through the resetting circuit-wire
6 and coils of magnet 5%, wire 17, contact-
plece 14°, and wire 18° to the or ound This
energizes the magnet 5, opemtes pawl or le-
ver 207, and returns the circuit-confroller to
the position shown in full lines, thereby cut-
ting out the feed branch and leaving all l‘meS
de“td and the system 1n the (,-Ol’ldlthIl Or1gl-
nally described. If a car backs out of the
block, its trolley-wheel takes the right-hand
bmnch and cooperates with the contact de-
vice 2° or 2¥ to produce the same result. I,
however. a second car has entered the block
trailing the first car, it will have advanced the
east circuit-contr oller one tooth farther. Ac-
cordingly the first car in passing out will set
the circait-controller back only one tooth and
not change the connections. The green lamps
and the red lamp 22 will continue to glow,
and as the motorman of the first car will see
the red lamp continue to glow after his trol-
ley-wheel has passed the h*oo F he will know
that one or more cars are tralling him. I
one of the lamps 22 burns out, the current
will be shunted through its COII'eSpOI]dIIlO‘ 1'e-
sistance and the efficiency of the system will
remain otherwise unimpaired, each resistance
being so graduated with reference to 1ts com-
panion lamp as to permit the flow of sutlicient
current through it to retain the remaining
lamps in glow “and at the same time prevent
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the flow of such excess of current as would
destroy the remaining lamps. If thered lamp
29" burns out, 1t will disable the system for
cars traveling from east to west, but will leave
it still operative for cars traveling from west
to east—that 1s to say, when a car enters from
the east the green lamps will not light up,
the motorman will know that the system 1s
not working, and his instructions will require
him to back out and wait on the turnout til]
further orders.

The advantages of my invention comprise
its cheapness, 1in that a series connection of
the lamps is alone necessary, combined with
avoidance of the total disarrangement of the
entire system by the breaking of onec lamp,
which would follow in other series systems,
and the lengthened life of the signal-lamyps
which results from the slight reduction of
voltage produced by the introduction of the
shunt resistances; the completeness of the in-
formation given to the motorman as to the
condition of the block by the different com-
binations of the red and green signals; the
freedom of the system from disarrangement
when a car is backed out of the bloclk; the ca-
pacity of the system to handle any number of
cars in the block going in the same direction,
and the convenlent arrangement of the sio-
nal-lamps such that the motorman always has
the important signal in front of him and at
no time is required to look back to determine
the condition of the block ahead or block be-
hind him.

It is understood, of course, that various
changes can be made 1n the details of the con-
structions employed to carry out my system,
such as circuit-controllers, contact-making de-
vices, &, These have not been illustrated in
working detail, but have been shown in skele-
ton only. Any convenient form of device for
producing the desired making, breaking, and
shifting of circuits may of course be employed.
The det‘uls of the arrangement and coloring

of the lamps may also be varied in certain

ways—such, ror instance, as in the location
and use of shunt resistances, &e.— while still
retaining the distinctive features of operation
of my invention or some of them.

Having therefore described my mvention,
what I claim as new, and desire to protect by
Letters Patent, 1s—

1. In an electric signaling system the com-
bination of a signal-circuit, a plurality of n-
candescent electric lamps connected In series
in said eireuit, and a permanently-closed nie-
tallic shunt-circuit about each lamp of con-
siderably higher resistance than said lamp.

9. In an electric signaling system the com-
bination of a signal-circuit, a plurality of 1n-
candescent electric lamps connected in series
in said circuit, and a permanently-closed me-
D of con-
stance than said lamp,
at each end of the main

tallic shunt-circuit about each lam
siderably higher res:
oround connections
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conductor, and a lamp without a resistance-
shunt in each of said ground connections.
3. In a signaling system for a railroad di-

.vided into a plurality of signal-blocks, the

combination of a main conductor extending
along each block, a plurality of incandescent
electric lamps. connected in series with said
conductor, a permanently - closed metallic

shunt-circuit about each lamp of consid erably

higher resistance than said lamp, a ground

and a feed connection for the main conductor |

at each end of the block, a lamp without a

_ shunt resistance in'each ground connection,

- nection at the end of the block at which the |
car enters. - -~ . . o
4. In asignaling system for a railroad di- |

20

~ combination of a main conductor extending

- electric lamps connected in series with said
conductor, a permanently - closed metallic
shunt-circuit abouteach lamp of considerably -

and circuit-controlling devices adapted to be
operated by a car entering the block to close

the feed connection and open the ground con-
vided into a plurality of signal-blocks, the

along each block, a plurality of Incandescent

- higher resistance than said lamp, a normally

3IO

closed ground connection at each end of the
main conductor, a normally open feed connec-
tion at each end of the main conductor, and

circuit-controlling devices adapted to be oper-.

ated by a car entering the block to close the

feed connection and open the ground connec- |

| tlon at the .end of the block at which the car

35

40

enters.

- 5. In a signaling syStem for a railroad di-
vided into a plurality of signal - blocks, the

combination of a main conductor extending

along each block, a plurality of incandescent, |
electric lamps connected in series with sald
conductor, a permanently - closed metallic
shunt-circuit about each lamp of conslderably

- higher resistance than said lamp, a normally

ground connection. - o
- 6. Ina signaling system, the combmatlon_
of a main signaling-conductor, incandescent |-

closed ground connection at each end of the

main conductor, a normally open feed con-
nection at each end of the main conductor,
and circuit-controlling devices adapted to be

operated by a car entering the block to close

the feed connection and open the ground con-
- nection at the end of the block at which the

car enters together with an incandescent lamp
without a resistance-shunt

electric lamps connected in-series with said
| conductor and spaced at approximately equal
distances along the length thereof, resistances
‘also connected in-series with said main con-

included in each

ductor so as to form shunts around the lamps,
ground connections at each end of the main

conductor, and a lamp without a resistance- -

shunt in each ground connection, said lamps

| 1n the ground connections being of a different

color from those in the main circuit.
{. In a signaling system for a railroad di-

vided into a plurality of signal-blocks, the

combination of a main conductor extending

2
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6o

along said block, a plurality of green electric

incandescent Jamps connected in series with
said conductor and spaced at approximately

equal- distances along the length thereof, a

normally closed ground connection at each

end of the main conductor, a normally open

feed connection, circuit-controlling devices
adapted to be operated by a car entering a

block to close the feed connection and open

at which the car enters, a red incandescent
electric lamp included in each ground connec-

“tion and located a short distance beyend the
last green lamp at each end of the block and

a contact-making device for operating the

| circuit-controlling devices located at each end
the red lamp and the

of the block between
first green lamnp.

3. In a signaling system for a railroad di-

75

‘the ground connection at the end of the block

8o

vided into a plurality of signal-blocks, the

along said block, a plurality of green electric

1ncandescent lamps connected in series with
such conductor and spaced at approximately -

combination of a main conductor extending

90"

equal distances along the length thereof, a re- -

sistance connected in shunt around each lamp,

-a normally closed ground connection at each

end of the main conductor, a normally open

95
feed connection at each end of the main con-

ductor, circuit-controlling devices adapted to |

be operated by a car entering a block to close
the feed connection and open the ground con-

nection at the end of the block at which the

lamp included in each ground connection.

TOO

car enters, and a red incandescent electric

- digned at Lanstord, Pennsylvania,_ thised

day of October, 1902.

- Witnesses: :
JNO. W. WERNER,
E. E. WERNER.

HOWELL W. SOUDER. - -
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