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No. 773,166.

UNITED STATES

Patented October 25, 1904,

PAaTENT OFFICE.

HOWELL W. SOUDER, OF TAMAQUA, AND JOHN EARLY, OF LANSFORD.
- PENNSYLVANIA. |

ELECTRIC SIGNAL SYSTEM.

SPECIFICATION forming part of Letters Patent No, 778,166, dated October 25, 1904.
Application filed December 7, 1903, Serial No. 184,020, (No model.)

Lo rll whonv it may concern:

Be 1t known that we, Howgrs, W SOUDER,

a resident of Tamaqua,-Schuylkil] county, and

JOHN EarLy, a resident of Lansford, Carbon

5 county, State of Pennsylvania, citizens of the

United States of America, have invented cer-

tain new and useful Improvements in Electric

Signal Systems, of which the following is a
specification.

1o Qurinventionrelates in general to electrical

block - signal systems for rallroads; and it

more specifically consists of an improved SyS-
tem of safety block-signals for electric trolley-
roads. | |
The general arrangement of our system 1s
similar to that shown in Patent No. 735,416,
granted to Howell W. Souder August4, 1903,
and as illustrated herein
spondstothearrangement shown in Figure3of
20 sald Patent No. 785.416. In the patented sys-
tem the signal-conductor extending along any
block is normally grounded at both ends when
no car 1s in the block; but when a car enters
either end of the block it throws in the feed
25 connection at that end and cutsout, the ground
at thatend, thereby sending a current through
the signal-conductor. If while a car is1n the
block another car enters the block from the
opposite end, that car also throws in the feed

I5

30 connectlon at that other end and throws out
the ground connection, thereby looping the
signal-conductor into shunt with the feed-wire
and cutting off all current therefrom If then
one car backs out of the block, it throws out

the feed connection at that end and throws in
the ground connection. This would reéstab-
lish a circunit through the signal-conductor if
the action stopped there: but where 1 single
conductor extends from end to end of the

40 block connecting the two resetting-magnets, as
1s the case with the best form of the patented
system, the current which turns the circuit-
~controller back at that end of the block out of
which the car is backing also turns back the

45 circuit-controller at the other end of the block,
with the result that both feed connections are
cut out and both ground connections thrown

10, s0 that the signal system is disarranged.

Our invention is. designed to overcome this

35

1t most nearly corre-

‘near the east end of the block.

contact 4° is tem

difficulty and accomplishes the same by the

interposition in the resetting-conductor of a
circuit-breaker, as will hereinafter be pointed

| out. Anarrangement of circuits and connec-
‘tions embodying our invention is shown in the

accompanying three sheets of drawings, in

Fig. 1 is a diagrammatic representation of
the circuits for a block, the parts being

shown in full lines in the position which they

would occupy when no ear is in the block.
Fig. 2 is a similar diagrammatic representa-
tion of circuits, the parts being shown in full
lines in the position which they would occupy
when two cars are in the block, one of said

cars In the act of backing out. Fig. 3 is a-

plan view, and Fig. 4 a side elevation, of a
practicable form of resetting circuit-brealker
which is diagrammatically shown in the other

Views. | |
Throughout the drawings like reference-fig-
- ures indicate like parts.

1 indicates the trolley-wire, broken away at
the middle of the. drawings. | |

2 represents a turnout at the west end of the
block, and 3.4 turnout at the east end of the
block. = o :
4 represents a signal-frog near the west
end of the block, .and 5 a similar signal-frog
‘The normally
open contact-maker 4* is temporarily closed
by the passage of the trolley-wheel of a car
entering the "block, and the normally open
porarily closed by the pas-
sage of a trolley - wheel passing out of the
block. The contdct-makers 5* 5° on the Sig-
nal-frog at the east end of the block perform
similar Tunctions. |

6 18 the feed-conductor, extending along the
line of the track, and 7 is the signal-condiic-
tor, extending along the block and having a
number of incandescent lamps 8 8 or other
signal devices operated by the current pass-
ing through said signal-conductor. |

J represents a circuit-controller at the east
end of the block, and 10 similar clrcuit-con-
troller at the west end of the block.
circuit- controllers, while diagrammatically
represented, may be constructed in actual

These
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practice like those shown in Figs. 4, 9, and 6
of Patent No. 735.416.  As represented, the
east circeuit-controller has a contact-arm 97,
connected to the signal-conductor 7, and acon-
tact-arm 9°, connected to the gronnd by the
wire 19, while the circuit-controller 10 has a
contact-arm 10% connected to the other end of
the signal-conductor 7, and a contact-arm 10",
connected to the ground by wire 20.

From the contact-maker 5* extends a wire
11, connected to the coils of the electromag-
net 13 and thence to the ground. Inthesame
way a wire 12 extends from contact-maker
4* is connected to the coils of the electro-

magnet 14, and thence to the ground. The |

magnet 15 operates a pawl-lever 15, and the

magnet 14 operates a pawl-lever 16, whichare

normally in the positions shown, said pawl-

levers codperating with ratchet- wheels on

their respective circuit-controllers. |
A feed connection 17 extends from the feed-

wire 6 to the stationary contact 17, which co- |

operates with the contact-arm 9* of the circult-
controller 9. Inthesame way a feed connec-

tion 18 extends to the stationary contact 187

which cooperates with the contact-arm 107 on
the circuit-controller 10. |

19* and 19" are stationary contacts on which
the contact-arm 9" alternately bears, and 207
and 20" are stationary contacts on which the
contact-arm 10" alternately bears.

01 is a connection from the contact-maker
5P t0 one extremity of the coil of the magnet
93, and 22 is a similar connection trom the
contact-malker 4" to one end of the coil of the
electromagnet 24.  The other end of the coil
of the electromagnet 23 is connected to the
contact 19°. and said magnet actuates the
nawl-lever 25. In the same way the other
ond of the coil of the electromagnet 24 1s con-
nected to the contact 20°, and said magnet ac-
tuates the pawl-lever 26.

(

. 97 is a conductor extending along the block,

which we call the ‘‘resetting-conductor” and
which connects the feed-wires 21 and 22.
This resetting-conductor 27 has a break at 23
i its main line, said break being controlled
by a normally open circuit-closer 29, shown
as a lever pivoted at 36. This lever 1sshown
in its normal position in full lines and in 1ts
closed position at 29" in dotted lines. This
circuit-closer is controlled by the electromag-

net 30, which is energized by the passage of

current in the signal-conductor 7. There 1s
2 shunt 81 extending around the break in the
resetting-conductor, and the current in this
shunt energizes the magnet 32, which also
controls the circuit-closer 29, its attraction
being opposite to that of the magnet 30.

99 g a resistance included in the shunt 31,
<0 as to make it a high-resistance shunt.

- In Fie. 2.the positions of two cars are rep-
resented by the trolley-wheels 34 and 35, an-
other position of the car at the east end of the
block being indicated by the dotted line rep-
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vesentation of the trolley-wheel 35% " is a

hranch from the west end of the signal-con-

ductor to the contact 20", and ™ is a branch

trom the east end of the signal-conductor to

- the contact 19°.

The operation of our invention 1is as fol-
lows: The block being empty, the parts are in
the position shown in Fig. 1. If now a car
enters the westend of the block, its trolley-
wheel 34 will close the contact 4" and current

will pass from feed-conductor 6 through the

wire 192 to the ground, energizing the magnet
14. This will pull the pawl-lever 16 into the
position shown in IKig. 2, move the circult-
controller 10 one tooth and throw the contact-
arm 10° on to the contact 18" and the contact-
arm 10” off of the contact 20 on to the con-
fact 20°.  This will send the current from the
teed-wire 6 through the connection 18 to the
sional - conductor 7, through the branch 7"
contact 19* arm 9, and ground-wire 19 to the
oround. This will of course cause the sig-
nal-lamps 8 8 to glow and also energize the
magnet 30, which will attract 1ts armature on
the left-hand arm of the circuit-closer 29,
throwine said circuit-closer into the position
shown in dotted lines at 29* and closing the
hreak 28 in the main line of the resetting-
conductor 27. 1f a car comes up to the east
end of the block and the motorman overruns
his signals and enters the block, he will in the
same way before described energize the mag-
net 138 and throw the circuit-controller 9 1mto
the position shown in dotted lines in Fig. 1,
thereby cutting out the ground 19 and looping
the signal-conductor 7 into a shunt with the
teed-wire 6. Accordinglyno current will pass

| through the signal-conductor 7, and not only

will the lamps & 8 go out, but the magnet 50
will become dead and no longer attracting its
armature on the circuit-closer 29, and the
same will fall back into its normally open po-
sition, opening the break in the main [ine of
the resetting-conductor 27. The motorman of
the second car, discovering by the extinguish-
ment of the lampsthat he has run into a block
already occupied by a car going in the oppo-
site direction. proceeds to back out, and the
moment his trolley-wheel touches the contact

5" a current passes from feed-wire 6 through

the wire 21, the magnet 23,contact 19", contact-
arm 9, and wire 19 to the ground. The mag-
net 28 accordingly attracts the pawl-lever 25
and throws the circuit-controller 9 back into
the position shown in full lines both figures,
thereby reéstablishing the original circuit
through the signal-conductor 7 and causing
the signal-lamps to glow again, conveying the
formation to the first car that the second

‘car is backing out of the block and that the

first car may proceed. If it were not for the
break 28 in the main line of the resetting-con-

ductor 27, an amount of current equal to that

which goes through the magnet 25 would also
oo through the magnet 24 and set back the
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controller 10, therehy cutting out both feed

connections and leaving the signal-wire dead,
and both cars would be blocked by the sigp-
nals. The break 98, however, prevents a
suthicient current getting through to the mag-
net 24 to energize it sufficiently to attract the
pawl 26, and this difficulty is avoided. It this
were all that were done, however, it is evi-
dent that during the Instant of time that the
trolley - wheel 85 was running through the
contact - maker 5 the resstablished current
through the signal-conductor 7 would reéner-
g1ze the magnet 30, attract the circuit-closer
29, close the break 28, and give the necessary
current to the magnet 24 to produce this un-
desirable result before the trolley-wheel 85
had freed itself from the contact-maker 5.
To avoid this, we employ the second magnet
o2 and the shunt 31, in which the same 18 in-
cluded.
to a higher resistance or the shunt being pref-
erably provided witha separate dead resistance
33, the weak current which passes through the
shunt, although not sufficient to operate the
magnet 24, energizes the magnet 39 suffi-
ciently for it to hold the circuit-closer 29 in
the open position in opposition to the pull of
the magnet 30 so long as there is any current
passing through the wire 91 and resetting-
conductor 27. Consequently the premature
action of the magnet 80 on the circuit-closer

X

29 18 prevented, and the circuit - closer is

held positively in its open position until the
trolley-wheel 85 has left the contact-malker
5°, as indicated in dotted lines at 35°, when,
all current being cut off from the connection
21 and resetting-conductor 27, the magnet 39
becomes dead, and the circuit-closer 29 is al-
lowed to close under the infin ence of the mag-
net 30. When the first car goes out of the
block at the east end. it agaln sends a current
through the wire 21, resetting-conductor I,
to the magnet 24, and to ground through wire
20, thereby actuating the pawl-lever 98 and set-
ting the circuit-controller 10 back in the po-
in Fig. 1, so extin-
guishing the lamps and leaving the block
ready for the admission of another car. a

The advantages of our Invention, as already
explained, comprise the prevention of the dis-

.
-

turbance of the system by the backing out of a

car from the block while another car is in the
block without deranging the operation of the
system under other conditions. That is to
say, without our invention a car entering a,
block at the west end cats in the feed con-
nection at that end and cuts out the ground
connection. The same cap leaving the bloclk
at the east end cuts out the feed connection
at the west end and cuts in the ground con-
nection there, or the same car backing out at
the west end also operates the west circuit-
controller only; but if after a car has entered
the west end of the block another car en-
ters from the east end and then elther of the

LThis magnet 32 being either wound.

cars backs out it resets both circuit-control-
lers and disarranges the system. |
With our invention the normal operation
of the system with one car passing through
the block or into the same and backing out is
not disturbed: but the derangement of the
system consequent upon the entry of two cars
from opposite directions of the same block

and the backing out of one of them is entirely

obviated. |

- Itisevident, of course, that various changes
could be made in our invention without de-
parting from the spirit and scope thereof.
The circuit-closer 29 is illustrated in the draw-
Ings In a conventional manner, and other
forms of circuit-closer might be used. The

arrangement of the magnets 30 and 39 might

also be varied so long as they operated upon
this circuit-closer in g manner opposed one
to the other.” The currents supplied to these
magnets also might be derived in a different
manner, so long as they were controlled n
the way described herein. These and other
modifications. which might readily occur to
one skilled in the art as soon as the under-
lying- principle of our invention is under-
stood, we should consider mere mechanical
variations and still within the boundaries of

our 1nvention. I |
In the practicable form of resetting circuit-
in Figs. 3 and 4) the magnet

breaker (shown
30 1s shown as formed of two Spools or bob-
bins, acting when energized to lift the welght-
ed armature 87. The signal - wire 7 is con-
nected to the binding-posts 7* 7°.  When the
armature 37 is lifted, the circuit-closer bridge
29" drops into the clips 27* and 27°, which
constitute:-the terminals of the resetting-con-
ductor 27, and the circuit is complete. When
the magnet 30 is deénergized, the weight. 37
drops on the tail 29* of the circuit-breaker
and lifts the bridge-piece 29° out of the clips
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27" 27°, thereby breaking the circuit through

the resetting-conductor. The magnet 32 and
the resistance-coil 33 are in series in the Clir-
uit 31, bridged across the binding-screws 31¢

ductor 27 are connected. This magnet when
energized attracts and lifts the end of the piv-
oted circuit - breaker 29, which carries the
bridge 29" thus holding the circuit 27 open.
These circuits are controlled in the manner
before set out in the general cdescription of
the system. = e o
Having therefore described our 1invention,
what we claim as new, and desire to protect
by Letters Patent, is— o
1. In an electric bloclk-signal system for

ratlroads, the combination of a sighal-condue-

tor extending along the block, circuit-con-
trolling devices for said signal-conductor |o-
cated near each end of the block, a resetting-

c _ .
31°, to which the terminals of resetting-con-
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conductor extending along the block, and hay-

Ing a break in its
for saic break and

main line, a circuit-closer
an electromagnet included
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i1 eircuit with the signal-conductor and con-
trolling said circuit-closer to close the break
‘1 the resetting-circuit when there is current
passing through the signal - conductor and
means for opening said resetting-circuit when
said current ceases.

o In an electric block-signal system for
railroads. the combination of a signal-conduc-
ior extending along the block, circuit-con-
trolling devices for sald sienal-conductor lo-
cated near each end of the block, a resetting-
conductor extending along the block, and hav-
ing a break in its main line, a circuit-closer for
said break. and an electromagnet included in
cireuit with the signal-conductor and control-

ling said circuit-closer to close the break in

the resettine-circuit when there 1s current
passing through the signal - conductor, and
means for opening said resetting-circuit when
aaid current ceases, together with a high-re-
distance shunt around the break in the reset-
ting - conductor and a second magnet in said
shunt acting on the circuit-closer in opposition
to the first-mentioned magnet.

9 In an electric block-signal system for
railroads. the combination of a signal-conduc-
tor extending along the block, feed connec-
tions and ground connections therefor near
sach end of the block, a circuit-controller near
each end of the block adapted to alternately
connect that end of the signal-conductor with

the feed and ground connections, electromag-

netic means operated by the passage of a car

‘hto the bloek to throw in the feed connection
+t that end of the block and throw out the
oround connection, electromagnets at each end
of the block adapted when energized to throw
out the feed connection and throw in the
oround connection, a teed connection for each
magnet temporarily closed by a car passing
out of the block, a ground connection for
each magnet controlled by the circuit-control-
ler at that end of the block, a resetting-con-
ductor uniting said magnet feed connections,
having a break in its main line, a normally
open circuit-closer for closing said brealk, and
an electromagnet which moves the circuit-
closer to close said break when current passes

through the signal-conductor.

4 In an electric block-signal system tor
railroads. the combination of & signal-condue-
tor extending along the block, feed connec-

~tions and ground connections therefor near

55

60
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each end of the block, a circuit-controller near
each end of the block adapted to alternately
connect that end of the signal-conductor with
the feed and ground connections, electromag:-
netic means operated by the passage of a car

‘nto the block to throw in the teed connection

ot that end of the block and throw out the
oround connection, electromagnets at each
ond of the block adapted when energized to
‘hrow out the feed connection and throw n
the ground connection, a feed connection tor
cach magnet temporarily closed by a car pass-

773,166

ing out of the block, a oround connection for

each magnet controlled by the circulit-con-.

troller at that end of the block, a resetting-
conductor uniting said magnet feed connec-
tions, having a break in 1ts main line, a nor-
mally open circuit-closer for closing said
break, and an electromagnet which moves the
cirenit-closer to close said break when current
passes through the signal-conductor, together
with a high-resistance shunt around the break
‘n the resetting-conductor, and a second elec-
tromagnet adapted to hold said circuit-closer
open while current is passing through the re-
setting-conductor. |

~ In an electric block-signal system for
railroads. the combination of a signal-condue-
tor extending along the block, electrical mech-
anism and connections for sending a current
through the signal-conductor while a car 1s
passing through the block, but to cut off said
current when a second car enters the block
trom the other end while the first car 1s still
‘1 the block, a resetting-conductor extending
along the block and electrical connections
therewith, and mechanism for reversing the
sional-operating connections when one of the
cars backs out of the block, said resetting-
conductor having a normally open break in
“ts main line, a circuit-closer for said break,
and electrical mechanism operated by the pas-
sage of current through the signal-conductor
‘o throw said circuit-closer into operative po-
sition. |

¢ In an electric block-signal system for
railroads the combination of a signal-conduc-
tor extending along the block, electrical mech-
anism and connections for sending a current
through the signal-conductor while a car is
passing through the block, but to cut off said
ourrent when a second car enters the block
eoom the other end while the first car is still
in the block, a resetting-conductor extending
along the block and electrical connectlons
therewith, and mechanism for reversing the
signal-operating connections when one of the
cars backs out of the block, said resetting-
conductor having a normally open break in
‘ts main line, a circuit-closer for sald break,
nd electrical mechanism operated by the pas-
sage of current throueh the signal-conductor
to throw said circuit-closer into operative po-
sition, together with a high-resistance shunt
around the break in the main line of the re-
settine-conductor, and electrical mechanism
operated by the passage of current through
said shunt-circuit to positively hold the ecir-

cuit-closer out of operative position.

Sioned at Lansford, Pennsylvania, this 2d

day of December, 1903, |
HOWELL W. SOUDER.
JOHN EARLY.

Witnesses: |
C. A. Frirz
Hueu EDGAR.
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