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To all whom tt may concermn:

Be it known that I, Howerr. W. SOUDER, a
citizen of the United States of America, and a
resident of Tamaqua, Schuylkill county, State

¢ of Pennsylvania, have invented certaln new.

and useful Improvements in Electric Signal-
ing Systems, of which the following is a speci-
1]6&13]01]
My invention relates to the controlling of
1o electric circuits generally, and more specific-
ally consists of an approved apparatus for
manipulating the circuits and operating the
apparatus in electric signaling systerns pri-
‘marily designed for use in electric trolley-
15 roads operated upon the block system.
My invention finds 1ts most usetul applica-
tion in connection with the system ot electric
rallroad - signals shown 1n my Patent No.
735,416, dated August 4, 1903, and subse-
20 ql_lultrnodlilcatlons thereof As S‘hOWH In my
before-mentioned patent, 1t has been custom-
ary to secure the distinet and separate action

of various portions of the signaling system |

by cars going in different dlrectlons through
25 the agency of a set, of frogs and short turn-
outs inserted in the ttolley wire and acting to
throw the trolley-wheel always to the right
when looking in the direction in which the
- car 1smoving. These frogsand turnouts are,
30 however, a_somewhat costly element in this
system and have to be installed with the great-
est nicety or they interfere with the success-
ful operation of the system, and even when
constructed and 1installed with the utmost care
35 they have heretofore remained and still are
the weakest and most vulnerable point of my
system. My present invention is designed to
do away with the said frogs and turnouts and
substitutestforthema SLCthH&] contact-making
40 device whichmaybeplaced in working proxim-
1ty to the trolley-wire without otherwise affect-
ing the same, and by means of a peculiar ar-
rangement of circuits I am enabled to make
the current derived from the section making
45 1initial contact with the trolley-wheel control
and determine the character of operation of
the current derived from the contact-making
device as a wholeé.

[he pmtencd fmm of apparatus embody-

ﬂ‘ -»

L |

ing my invention and certain modifications
thereof are illustrated in the accompanying
five sheets of drawings, In which—

Figure 1 is a diagrammatic view of the cir-
cuits and apparatus for a block of a railroad
involved in my improved system. Fig. 2 1s
a plan view, and Fig. 3 an end elevatlon of
one form of automatic switch and circuit-

breaker embodving the circuits shown dia-

crammatically in Fig. 1. Fig. 4 1s a plan
view, and Fig. 5 an end elevation, of another
form of automatic switch and circuit-hrealer.
Fig. 6 is a plan view, and Fig. 7 a side eleva-
tion, of another form in which the circuit-con-

| ttollel for signaling-circuits is combined with

the automatic Swnach and circuit-breaker, so
that the magnets of the circult-controller op-
erate the circuit-breakers which control the
current supplied to the cireuit-controller it-
self. Tig. 8 is a diagram of circuits and ap-
paratus emplo yed when the mechanism shown

in Figs. 6 and 7 is used.

’lhrounhout the drawings like reference

charaeters indicate like parts.

1 1s the trolley-wire, and 7 a feed-wire, al-
though, of course, the signaling currents may
he derived from the trolley-wire 1tself.

2 2 represent contact-making devices located
one at each end of the block and composed,
preferably, of two contact-strips or elements
parallel to each other and parallel to the trol-
ley-wire, the element on one side being elec-
trically continuous and connected with the
feed-wire 7 by branch, as 7 or 7°, and the
other element or contact-strip of each device
being separated electrically into two sections

9, 9% or 2% and 2" the separation being ef-
'tected along planes transverse to the lme of
travel of the trolley-wheel along the trolley-

wire, so that said trollev—wheel (not fshown)
will consecutively engage the sections of each
contact - making device. The section 2° is
connected by circuit 3% with the magnet 5%
of the left-hand circuit-controller of the sig-
naling system, and the section 2 1s connected
by the ¢ircuit 3 and wire 6 with the magnet
5" of the right-hand circuit-controller. In
the same way the section 2* of the right-hand

contact-making device is connected by the
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circuit 3% with the magnet 5% of the right-
hand circuit-controller, and the section 2° is
connected by circuit 3" and wire 6 with the
magnet 5” of the left-hand circuit-controller,

the circult-controllers being operated in the

manner described in my before-mentioned
patent, with the same effect upon the signal-
1ng-circults, which need not here be further
described.

In the circuit 3% i1s included a normally
closed circuit-breaker 22%, and also at a point
farther from the contact-making device there
1s included an electromagnet 24, In the cir-
cult 3° is Included a normally closed circuit-
breaker 227 and an electromagnet 24 at a
point still farther removed from the contact-
making device. The magnet 24* has for an
armature the other end 257 of the lever which
formsthe bridging-piece of the circuit-breaker
22¥, and said end 25¥ of said lever when at-
tracted by the magnet makes contact with
the branch conductor 267, which extends out
from the section 23 of the conductor ex-
tending from the circuit-breaker 22* to the
magnet 24°. In the same way the magnet
247 has for an armature the extension 25 of
the lever which forms the bridge-piece of the
circult-breaker 22%, and sald armature when
attracted is brought into contact with the
branch 26 which extends out from the sec-
tion 23" of the conductor connecting circuit-
breaker 22 with the magnet 24%. 27 is a
branch connection from the circuit 3% to the
portion 257 of the circuit-breaking lever, and
27* 1s a similar branch or shunt connection
from circuit 3% to the lever 25°. The ar-
rangement of automatic switch and circuit-
breaker in the circuits 3* and 3" is similar to
that described in circuits 3* and 37, the nu-
meric notation of corresponding parts being
the same.

I will now describe the operation of my in-
vention as 1llustrated by the foregoing dla—
gram before proceeding to: descnbe the V-
rious embodiments of these diagrammatic
connections. .

As shown 1n diagram Fig. 1, both of the
feed connections 15 and 16 to the signal-cir-
cuit 8 are.cut out and both ground connec-
tions 13" and 13°® are cut in. If now a trol-
ley-car enters the block from the west or left-
hand end, 1ts trolley-wheel will first strike

 the seement 2 of the left-hand contact-malk-

55

60

ing device and bridging over the space be-
tween the contact strip or comb 2 will allow
current to pass from the feed-wire, through
the branch 7%, to the circuit 3*. This current
flows th rouﬂrh the closed circuit-breaker 29
wire 237, mao'net 24%, resistance 4, magnet 5"‘
to the gr ound The eﬂ?ect of this is to attract
the armature 25¥ and open the circuit-breaker
29¥. thereby killing the rest of the circuit 37

' and 6, and also to attract the armature 19¥ on

05

the pawl lever 20* of the left-hand circuit-con-
troller, thereby rotatlnﬂ' the ratchet-wheel 21"

- bevond sald cireuit - brealzer
oizes the magnet 5°, causes it to attract the ar-

89,230

one tooth toward the right, throwing the cir-
cutt-controlling switches 11V and 13" out of
position shown in full lines into the position
shown 1n dotted lines. This causes the cur-
rent to flow through feed connection 16, con-
tact 107, switch 11Y to the lamp-circuit 8 and
down through the connection 9°, contact 12°,
switch 13°% ground connection 13°%, thereby
causing the lamps 79 79 to glow in the man-
ner described in my previous patent. The
circuit 3 being killed beyond the circuit-
breaker 22, no current passes to it when the

trolley-wheel passes along into contact with

the segment 2¥; but the current delivered to
sald seginent 27 passes through the circuit 8°
as far as the branch connection 277, from which

it passes through the lever 25 to the contact
26Y and thence through the previously-ener-

oized magnet 24 down through the magnet
5% to the ground. Accordingly when the
trollev wheel has left the segment 2° and is
in contact only with the segment 27 the cur-

rent passing through the branch connection

above described will continue to energize the
magnet 24 and retain the circuits in the de-
scribed condition until the trolley-wheel has
left the contact-making device entirely, when
the circuit-breaker 22¥ will close normally
and all the parts will return to their initial
position, excepting, of course, ratchet-wheel
21%. When thecar goes out of the block, the
trolley-wheel first strikes the section 2P, send-
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ing current through the circuit 3, cloqed 011'—- |

cuit-breaker 29, wire 23°, macfnet 24" wire
6, magnet 5°, wire 18, contact 14:“' switch 18",
O"round connection 18“ %, This causes the mag-
net 24° to attract the lever 25%, opening the
circuit-breaker 22* and killing the circuit 3"
It also ener-

mature 19° on the pawl 20" of the left-hand cir-
cuit-breaker, which engages the ratchet-wheel
21" and revolves it one tooth toward the left,
throwing the switches 11" and 13" back into
the position shown in full lines, thereby cut-
ting out the feed connection 16 and putting out
the : signal-lamps 79 79. The movement of the
lever 25'““ has also caused it to make contact with
the branch 26", and when the trolley - wheel
passes on to the segment 2* current flowing
through the circuit 3*and the branch 27* to the
circuit-breaker lever 25" is delivered through
the contact 26* and wire 23° to the already-
energized magnet 24° tc hold the circuits in
the condition already described until the trol-
ley-wheel has completely left the right-hand
contact device. A carentering the block from

the right-hand or east end W1ll first make con-
tact Wlth the section 2" and send the current

through the circuit 3%, circuit-breaker 292
magnet 24" and magnet 5* to the 'ﬂ‘round
The energizing of the magnet 24” w1ll attract
the lever 95" so as to open the circuit-breaker
99" and establish connection from the section

| 2" through the branch 27°, lever 25°, contact
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26°. and wire 23" to magnet 24°, setting the
right-hand signal-circuit controller so as to
supply current to lamps 79 79. In the same
way upon leaving the block contact with sec-
tion 2¥ will produce similar results and effect a
resetting of the right-hand circuit-controller
and the extinguishment of the lamps lighted
by the car on entering the block. |

The action of the circuit-controllers and sig-
nal-circuits being the same as are described
in my prior patent and the lettering of the
parts having been copied therefrom, further
description 1s believed to be unnecessary.

In Figs. 2 and 3 I have shown a form ot au-
tomatic circuit-breaker and switch embodying

the circuits previously described, and illus- |

trated in Fig. 1. The connection to the sec-
tion 2% of the contact-making device i1s at X,
and the connection to the section 2% 1s at Y.
The circuits 8 and 3 may then be traced

~ through the apparatus as follows: When no

25

30

35

4.0

RO

55

60

_65

current is passing, the hinged levers 25™ and
95 are held by gravity in the positions shown,
so that the circuit 3" passes through the cir-
cult-breaker 225, along the contact-piece 26°
and wire 23%, through magnet 247, and out to
the signal-circuit controller. In the same
way the circuit 3¥ passes through the circuit-
breaker 292, along the contact - plece 267,
through the wire 23¥ and magnet 24 out to
the signal-circult controller.

up into a vertical position, breaking the cir-
cuit 3¥ from connection with the magnet 24°,
but establishing a branch connection from cir-
cuit 3¥ through the branch or shunt 277,
through lever 25% to contact-piece 267, and
also through magnet 24%. If circuit 37 1s en-
ergized, the reverse action takes place. In

Fig. 3 1 have not shown the electrical connec-

tions. Said ficure merely shows the mechan-

ical construction of the circuit-breakers and |

magnets as mounted on the non-conducting
base A. | - S

Figs. 4 and 5 show a slightly-modified con-
struction. In this case the contact-section 2°
is connected with the binding-post X and the
contact-section 2¥ is connected with the bind-
ino-post Y. When no current passes, the cir-
cuit 3¥ is through the binding-post X, eircuit-
breaker 22, wire 23, magnet 24%, and out to
the signal-circuit controller, while the circuit

3Y is through binding-post Y, circuit-breaker |

29Y wire 28%, magnet 247, and out to the sig-
nal - circuit controller. If current passes
through the circuit 3%, the magnet 24" 1s en-
ergized, lifting the circuit-breaker 22¥ and de-
pressing the other end of the lever carrying
said circuit-breaker, which lever is marked
95%Y. This cuts off the circuit 3 from mag-
net 247, hut establishes a branch connection
from it through shunt 277, lever 25°, contact
26", and wire 23% to the already-energized

conducting base A

itself.

It now the cir-
cuit 3% is energized, the current passing
through the magnet 24* will cause 1t to at-
tract the circuit-breaker 22, which will swing

link or plunger 51%, with pawl-lever 20".

3

magnet 24%. When circuit 3" is energized,

the reverse operation takes place. Fig. 5
again shows only the mechanical construction
of the magnets and . circuit-breakers of this
form of apparatus as mounted on the non-
without electrical connec-

t1ons. | D
Figs. 6 and 7 show my present invention as
applied to and combined with the form of
sional-circuit controller illustrated in Kig. 4
of my before-mentioned patent, No. 735,416.
In this case the magnets of said circult-con-

troller are utilized to perform the duties also

of the hereinbefore-described magnets 24
947, &e., in shifting the circuit-breakers and
switches which control the circuits supply-
ing current to this signal-circuit controller
As shown in the drawings, the appa-
ratus is mounted on a non-conducting base 39
and consists of the two magnets 5” and 5%, op-

‘erating the pawl-levers 20" and 20%, which are
pivoted upon. standards 42 42 and normally

held in positions of elevation by the springs
36 36. Iach of these pawl-levers carries a
pawl 32 32, controlled by the plate-springs
34 34 and pivoted to the pawl-levers at 83 33.
These pawls act upon opposite sides of the
ratchet-wheel 21%. which is journaled 1n the
standard 40 and by means of the pin 45 swings
the circuit-breaking lever 11V to the right

against the tension of the spring 46, this

switch-lever 11V being pivoted at 43 and co-
operating on one side with the contact 12"
and on the other side with the contact 107,
carrying the spring-face 47. The pin 45

swings the switch -lever 117 through the

agency of the short crank-arm 44, with which
it engages, and the ratchet-wheel 21" is held
in position after each rotation by the yield-
ing pawl 37, controlled by the spring 33. 52
and 54 are binding-screws to which certain
of the signal-circuit wires may be connected.
When combining my present invention with
this form of circuit-controller, I add a second
base A above the circuit-controller, on which
is mounted the circuit-breakers and auto-
matic switches, as shown in Figs. 6 and 7.
In this case the bridge-piece of the circuit-

‘breaker 22 and the bridge-piece 25 of the

shunt-circuit closer are carried on a pivoted
lever 50, which is cohnected, by means ot
297
and 257 are carried by lever 50 and plunger
51Y. Normally the circuit-breakers are in the
position shown in Fig. 7, with both circuits
closed and both branches open. When cir-

cuit 3%, for instance, is energized by the trol-

ley-wheel touching sections 2 of the contact-

‘makingdevice, the current goes through bind-

ing-post X, circuit-breaker 227, wire 23" to
magnet 5%, operating the signal-circuit con-
troller and at the same time pulling down le-
ver 50%, opening the circuit-breaker 22" and
closing the branch circuit-closer 25°.

Ac-

| cordingly when the trolley-wheel touches the
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_contact-section 2V the current goes through |

circuit 87, binding-post Y, branch 27, circuit-
closer 257, contact 26, and wire 23* to the
same magnet 5%
opposite dir ectlon the reverse operation takes

place.
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20

20

35

40

In Fig. 8 I have shown the connections in

diagram as they would appear when a.car is

golng out of the west end of the block, as in-
dlcated by the trolley-wheel T engaging sec-
tion 27 of the contact dewce

It 1s evident that it is necessary to segre-
gate the functions of the magnets 5° and 5
as actuating means for the circuit-controllers
from their functions as actuating means for
the circuit-breakers 22% and 22*, since when a
car passes out of the block it must operate
the circuit-breaker at the same end, but not
the circuit-controller at that end, the circult-
controller at 'the other end of the block being
the one that is to operate and reset the appara-

‘tus, cutting out the signal feed connection at

the end. 1 accomphsh this by establishing a

permanent ground connection for magnet 5""
through a h]crh resistance 53“ and a Slmllar
connection f1 om. magnet 5 to the ground
through a high resistance 53°. The pluno'els
017 51" are not positively connected to levers
50" and 50%, but simply permit them to rise
into the posmons closing the circuit-breakers,
as shown in Fig. 8. The parts are so propor-
ttoned that half downward strokes of pawl-
levers 20° and 20° will operate the circuit-
breakers, but will not cause the pawl-levers
to actuate the ratchet-wheels of the circuit-
controllers.
about by a weak current passing through mag-
nets 5" and 5%, generating only enouﬁh mag-
netism to partly extend springs 36 36.
When the direct ground connection of magnet

5" is open, as would be the case when a car is

 coming through the block from the east end,

- pawl lever 207 to make a full stroke setting

55

the current Whlch can pass through the high re-
sistance 53" to the ground will be justsufficent
to move pawl- lever 20" through half a stroke.

ThlS willoperate circuit- brealxer 297, as shown
in Fig. 8, and thereby send the current from
section 2% of the contact device, as well as that
from 27, through circuit 3%, wire 6 to magnet 57,

) Maﬂnet 5, havmﬂ’ 1ts dlrect or short -circuited

ﬂ'round connectlon established, will cause

back the east circuit- control]er Into 1ts nor-
mal position, as shown in full lines. A car
going out of the east end of the block would
oive pawl lever 207 a half-stroke and pawl-le-

~ ver 20° a full stroke, and so reverse the above-

6o

65 pass through the high-resistance permanent |

described operation. Thus each magnet 5°
or 5%, when fully energized by reason of the
full current passing throu chitsshort-circuited
ground connection, pulls its spring-controlled
armature to it, and thereby opens the switch
which controls this direct ground connection,

thus compelling the next current impulse to

When a car is going in the-

This ha,lt-stml{e can be brought

789,289

ground connection. When pa,rth enermzed
bV the current which will pass thmucrh the
resistance in the permanent ground connec-
tion, these magnets only have power to pull

their armatures part way up against the re-

| sistance of the springs 36 or against the op-

position of gr a,VltV if such springs be omitted,

70

and the pa,wls; in such case will only move un-

til they engage the teeth of the ratchet-wheel
21° or 21" _of the respective circuit-controller.
The friction or ““drag” of the circuit-con-
troller mechanism prevents further movement
of the pawl under the weak pull given to the
armature by the partly-energized magnet,
and thus the armature is stopped at a partial
stroke and the controller remains unaftiected;
but the partial movement given to the arma-
tureissutficient to operate the circult-breaker,
as above described.

The advantages of my invention comprise
the simplicity of line-wire construction (all

frogs and turn-outs being eliminated) and cer-

tainty of action. There 18 also great econ-
omy resulting from the fact that the cheaply-
constructed switch apparatus shown on the

“base A in Figs. 6 and 7 can be substituted for

the costly frog and strain-wire construction
heretofore necessary. |
It isevident, of course, that various chanu'es
could be made in the detallq of construction
here illustrated and that the circuits might be
variously rearranged so long as there is pre-

served the undellymw idea of two circuits
with normally closed circuit-breakers each re-

sponsive to the flow of current in the other
circuit, whereby whichever circuit gets the
current first kills the other circuit and con-
trols the character of the result produced. It
1s also evident that my invention may be em-

| ployed for other purposes than the manipula-

tion of signal-circuits and that the principle
involved may be applied to a variety of elec-
tric 1nstallations.

Having therefore descrlbed mV invention,
what I claim as new, and desue to protect bV
Letters Patent, 1S‘---

1. A conta,ct r_mklncr device for electric sig-

‘nals comprising a pair “of parallel, opposwely—
arranged contact elements insulated from each

other and one of sald elements being divided
into 1nsulated sections along a transverse
plane, a feed connection for the undivided ele-
ment, and work connections for each section
of the divided element.

2. A contact-making device for electric sig-

nals comprising a pair “of parallel, OppOSItE‘,lV—_

arranged contact elements insulated from each

other and one of said elements being divided

into insulated sections along a transverse
plane, a feed connection for the undivided ele-

ment, and work connections for each seetion

75
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ot the divided element, combined with an elec-

tric trolley-wire which is located between and

parallel to the two described contact elements.

3. The combination of two electric circuits,

130




789,239

means for consecutively supplying current
thereto, a circuit-breaker in each circuit, and
means for opening each circuit energized by
the passage of current through the other cir-
cuit, a normally open branch from each cir-
cult to the source of supply of the other cir-

cuilt, and means for automatically closing each

X0

20

4O .

45

5C

55

0o

o

of sald branches when the other circuit 1s
opened |
. Thecombination of two electric circuits,
means for consecutively supplying current
thereto, a circuit-breaker normally closed in

“each circuit, and two electromagnets, one in-

cluded in each circuit and arranged to actuate
the circuit-breaker of the other circuit, a nor-
mally open branch from each circuit from a
point between 1ts electromagnet and source of

supply to the source of supply of the other

circuit, and means for automatically closing
each of said branches when the other circuit
1S opened.

The combination of two electric circuits,

a normally open supply connection for each,
and a work connection for each, an electro-
magnet 1n each circuit and a normally closed

circuit-brealker in each eircuit between itselec-

tromagnet and its supply connection, mechan-
ism such that when either magnet 1senergized
the circuit-bre

Supplv connections of the two circuits.
. The combination of two electric circuits,
a normally open supply connection for each

‘and a work connection for each, an electro-

magnet in each circuit and a normally closed
circult-breakerin each cireuit between itselec-

tromagnetand its supply connection, mechan-

ism such that when either magnet is energized

the circuit-breaker of the other circuit will
open, and means for consecutively closing the

supply connections of the two circuits, to-

‘gether with a normally open branch extend-
1ng from a point In each circult between its

supply connection and its circuit-breaker to
the other circuit at a point between its supply
connection and its magnet, and means for clos-
ing either of said branch connections when the
magnet to be fed by it 1s energized.

The combination of an electric trolley-
wire, a contact-making device parallel thereto
comprising a pair of parallel oppositely-ar-
ranged contact elements insulated from each
other and ane of them divided into insulated
sections along a transverse plane, a feed con-
nection for the undivided element, a work-cir-
cuit extending from each section of the divided
element, and means for opening each circuit
energlzed by current passing throu gh the
othel circult.

8. The combination of an electric trolley-
wire, a contact-making device parallel thereto
comprising a pair of parallel oppositely-ar-

ranged contact elements insulated from each

other and one of them divided into insulated
sections along transverse planes, a feed con-

aker of the other circuit will
open, and means for consecutively closing the

]

O

nection for the undivided element, a work-cir-
cuitextending from each section of the divided
element,and means for opening each circuiten-
ergized by current passing through the other
circuit, sald means comprising a normally
closed circult-breaker in each circuit, an elec-
tromagnet included in-each circult at a point
beyond the circuit-breaker, and mechanism

| which on theenergizing of the magnetineither

circuit opens the circuit-breaker in the other
circult, a normally open branch from each cir-
cult at a point between 1ts magnet and circuit-
breaker to the other circuit at a point between
its connection to the contact-making device
and 1ts circuit-breaker, and means operated by
the magnet of each circuit when energized to
close 1ts above-described branch.

9. In an electric signaling system for elec-
tric railroads, the com bination of a cirenit-con-
troller, a contact device extending parallel to
the line of the railroad and divided electric-
ally into two sections, a circuitextending from
one section adapted when energized to move
the circuit-controller in one direction, a cir-
cult extending from the other section adapted
when energized to move the circuit-controller
in the other direction, a normally closed cir-
cult-breaker in each circult, and means oper-

- ated by the energizing of either circuit to open
the circuit-breaker 1in the other circuit.

10. In an electric signaling system for elec-
tric railroads, the combination of acircuit-con-
troller, a contact device extending parallel to
the line of the railroad and divided electric-
ally into two sections, a circuitextending from
one section adapted when energized to move
the circuit-controller in one direction, a cir-
cuit extending from the other section adapted
when energized to move the circuit-controller
in the other direction, a normally closed cir-

cuit-hbreaker in each circuit, and means oper-

ated by the energizing of either circuit to open
the circuit-breakerin the other circuit and hold
same open so long as either section ot the con-
tact-making deVlCE‘ 1S enerygized.

11. Inan electric agmlmg system the com-
bination of an oscillating switch, pawl-and-
ratchet mechanism for oscillating said switch,
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two electromagnets for operating said pawl-

and-ratchet mechanism, two independent cur-
rent-supplying circuits one for each magnet,
means for supplying current consecutively to
said circuits, a normally closed circuit-breaker
in each circuit, and connecting mechanism
from the pawl operated by either magnet to

the circult-breaker controlling the circuit of

the other magnet. ,

12. Inanelectric signaling system the com-
bination of an oscillating switch, pawl-and-
ratchet mechanism for oscillating said switch,
two electromagnets for operating said pawl-
and-ratchet mechanism, two independent cur-
rent-supplying circults one for each magnet;
means for supplying current consecutively to
sald circuits, anormally closed circuit-breaker
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in each circuit, and connecting mechanism |
- from the pawl operated by either magnet to

the circuit-breaker controlling the circuit of
the other magnet together with a normally
open branch connection: from each circuit
source of supply to the magnet in the other
circuit, and means for closing either branch
when the magnet to be fed is energized.

13. Thecombination of twoindependent cir-
cuits, means for consecutively supplying them

- with current, a magnet in each circuit, a cir-
~cult-breaker in each circuit between the mag-
“net and the source of supply, a normally open

branch connection from each source of supply
to the magnet in the other circuit, vibrating
levers carrying the main circuit-breakers and

branch circuit-breakers upon their opposite

extremities, and means whereby the magnet-
1sm of either magnet will vibrate the lever
carrying the main circuit-breaker of the other
magnet. |

14, Inan electricsignaling system fora rail-
road divided into a series of blocks. the com-
bination of asignal-conductor extending along
the block, a feed connection and a ground con-
nection at each end of the block, a circuit-con-

troller at each end of the block adapted to si-

multaneously cut in the feed and cut out the

“ground connection at its end of the block,

each of said circuit-controllers comprising an
oscillating switch, pawl-and-ratchet mechan-

1sm for oscillating said switch, and two elec-
tromagnets for operating sald pawl - and-

ratchet mechanism, one for setting and one

for resetting each controller, two independ-

ent cunent—sul)plymﬂ" circults for the mag-

“nets of each circuit-controller, direct Uround

connections for said resettmg-magnets con-
trolled by the oscillating switches, a bridge-

wire connecting the resetting-magnets of the
two controllers, a high-resistance permanent

ground connection fcr the said resetting-mag-
nets, means for supplylng current consecu-
tively to the magnet-circuits operated by a
car enfering or leaving a block, a normally
closed circuit-breaker in each ecircuit, con-

necting mechanism from the pawl operated
by each magnet of a circuit-controller to the

circuit-breaker controlling the circuit of the
other magnet of that circuit-controller, and a
retracting-spring for each pawl.

15.. The combination:of an electromagnet, a

movable armature therefor, means permitting
complete or partial stroke of the armature ac-
cording to the strength of the magnet pull, a

feed connection teo one end of scud magnet-
colls, a permanent ground connection for the
other end of the magnet-coils, a resistance in

said permanent UIOIlnd connection, a direct
oround connection forming a shunt around |

said resistance and a switch controlling said
direct ground connection operated by a com-
plete stroke of the armature but not by a par-

tial Stroke

789,239

16. The combination of an electromagnet, a 65

movable armature therefor, a feed*¢onnection
to one end of said maﬂ‘net—coﬂs a4 permanent;

ground connection for the other end of sald
magnet—coﬂs, a resistance In sald permanent

oground connection, a direct ground connec-
tion forming a shunt around said resistance,
a switch controlling said direet ground con-
nection, and connecting mechanism through
which the armature acts to open the switch
when the magnet is energized by a full cur-
rent passing throucrh said direct oround con-

. nection, but does not operate the smtch when
‘the magnet 1s energized only by current pass-

ing throu oh the resistance. |
17. The combination of an electromagnet, a
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movable armature therefor, a pawl operated

by the armature, a ratchet-wheel operated by
a complete movement of the pawl but not by
a partial movement, a feed connection to one
end of said magnet- cmls, a permanent ground
connection to the other end of said coils, a re-
sistance 1n said ground -connection, a direct
shunt ground connection around said resist-
ance, and aswitch controlling said shunt, which
switch 1s opened by the ratchet-wheel when
the pawl makes a complete stroke, the fric-
tlon of the switch mechanism being sufficient
to stop the pawl at a partial stroke upon its
engaging the ratchet-teeth when the magnet
1S enerwmed only by the current. Whlch can
pAass throua'h the resistance.

18. ‘Tn an electric signaling system fora r_ail-
road divided into a series of blocks, the com-
bination of a signal-conductor extending along
the block, a feed connection and a ground con-
nection at each end of the block, a circuit-con-
troller at each end of the block adapted to si-
multaneously cut in the feed and cut out the

ground connection at its end of the block, each

of said circuit-controllers comprising an os-
cillating switch, pawl-and-ratchet mechanism
oscillating sald switch, and two electromag-
nets for operating said pawl-and-ratchet mech-

anism, one for setting and one for resetting

each controller, direct ground connections for
sald resetting-magnets controlled by the os-
cillating switches, a bridge-wire connecting
the resetting-magnets of the two controllers,
a high-resistance permanent ground connec-
tion for each of said resetting-magnets, and
additional circuit-controlling mechanism op-
erated by the partial movement of the pawl
of the resetting-magnet produced by the mag-
net when energized by a current which can
flow through the- high- resmta,nce permanent
oround connection.

Signed at Lansford Pennsylvama thls 28th
dfw of April, 1904.

HOWELL W. SOUDER

Witnesses:
(GEORGE W. KNr1ES,
K. E. WERNER.
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