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To all whom izﬁlmcby COTLCETTL:!
Be 1t known that I, CaesTeEr T. MOREY, a

- citizen of the United States of America, and a
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resident of Cambridge, in the county of Mid-
dlesex and State of Massachusetts, have in-
vented certain new and useful Improvements
in Block-Signaling Systems for Railways, of
which the following is a specification.

This invention relates to block-signaling
systems for railways, and 1s more especially
adapted for use upon electric raillways having
a single track, and 1s designed to guard the
blecks between the V;LI“IOUS” turnouts 1t 1s
adapted for use in systems in which a car en-
tering at one end of the block sets two sig-
nals—one at the end where it enters and the
other at the farther end, the former to notify
the entering car that it has setthe danger-sig-
nal at the other end and also to notify a fol-
lowing car that the block is occupied ahead
of it by a car going in the same direction and
the other to notify a car approaching the
farther end that the block is occupied by a car
coming toward that end.

This invention embodies a novel system of
wiring and means for controlling the signal-

ing-circuit whereby a car moving in one direc- |

tion closes a circuit and causes the mechan-
1sm for closing to be retained in locked posi-

tion, maintaining the circuit until the same

car has operated upon the mechanism at the
farther end of the block to break the circuit
and energize the other circuit to cause the
circuit-maintaining devices to be released and
returned to thelr normal positions. It fur-
ther provides for mechanism whereby a car
in entering the block will cause the circuit
to be closed and maintained in such closed
position while the other circuit will simulta-
neously be broken, so that a car entering the

opposite end of the block will not interfere

with 1ts working.

It consists in certain novel features of con-
struction and arrangement of parts, which
will be readily understood by reference to the
description of the drawings and to the claims
to be hereinafter given. |

Cf the drawings, Figure 1 represents a dia-

oram of this improved signaling system, the

various mechanisms being shown in their nor-
mal positions. Fig. 2 represents a similar

| being pivoted at 17 to the frame 11.

view showing the parts in the positions which
they assume when a car has entered the block
from the left. |

Similar characters designate like parts
throughout both figures of the drawings.

In thedrawings, 10 representsatrolley-wire
above which, at either end of the block, is a
frame 11, having pivoted thereto at 12 a two-
part lever .. The part 13 of said lever L ex-
tends downwardly from its pivot 12 in the
plane of the trolley, passing along the trolley-
wire10. Thearm 14 of said lever Liis provided
with shoulders at 15, adapted to engage with
pawls 16 on either S1de thereof, said. pewle 16
. Secured
also to the frame 11 at either end of the block
1s a palr of solenoids A B, each composed of
a coil 18 and a core 19, Wthh 1s provided at
its upper end with lateral contact members
or circuit-breakers 20, while the lower end 1s
provided with lateral extensions 21, adapted
to engage with downwardly- extendmﬂ" fingers
29. secured to the pawls 16. The arms o1 are
in the same plane with the downwardly-ex-
tending fingers 22 and are adapted to raise
said pawls out of position to engage with the
shoulders 15 when the core 19 of the solenoids
1s raised sufficiently. Kach frame 11 has se-
cured thereto a contact member 23 237, wired
to the ground 24. On one side of the ground-
contact 23 (at the left of Fig. 1) is a contact
25, from which a wire 26 leads to the coil of
the solenoid A, from which a wire 27 leads to
a contact 28, from which a current may pass
through the laterally-projecting arms 20 of
the core 19 of the solenoid B. The opposite
arm 20 of the core 19 of solenoid B engages
with a contact 29, from which leads a wire 30
to a danger-signal device ¢, thence through
the resistance 31 to the safety-signal device
b, thence through the coil of solenmd C. and
then to the contact 32, engaging with the lat-
erally-projecting arms 20 of the core 19 of
solenoid D, the opposite arm of which en-
cages with contac,t 33, from which a wire 34
leads to a contact member 35. On the other
side of the ground-contact 23 isa contact mem-
ber 37. connected by a wire 38 to the contact
39, engaging with an arm 20 of the core 19 of
solenoid A, the other arm 20 of which en-
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41 to the coil of solenoid B. A wire 42 leads
from said coil to a safety-lamp ¢, through a
resistance-coil- 31, to a danger-lamp o at the
other end of the block, said wire leading to
a contact 43, engaged by an arm 20 of the
core 19 of solenoid C, the opposite arm 20 of
which engages with a contact 44, connected
by a wire 45 with the coil of solenoid D, which
in turn is connected by a wire 46 to a contact
member 47, normally connected to the ground-
contact membel 23* by the outer end 4:8 of the
arm 14 of the lever I/, pivoted at 12* to the
framework 11% at the right of the drawings.
The outer end 48 of each lever I I is insu-

lated at 49 from the main portion of said le-

vers. Each lever 1. 1. is normally held in
central position between the solenoids A and
B and C and D, respectively, by means of
springs or other tension devices 50. Oppo-
site the contact member 37 i1s a similar con-
tact member 51, connected by a wire 52 to the
wire 41. Similarly situated opposite the con-
tact member 35 1s a contact member 53, con-
nected by a wire 54 to the wire 30 at a pomt
between the coil of solenoid C and the con-
tact 32. |

In the operation of the device 1f a car en-
ters the left end of the block, as indicated by
arrow «@, and a trolley thereof passes along
the wire 10 and comes into contact with the
arm 13 of the pivoted lever Li at the left of
Figs. 1 and 2 it will move the lever L against
the tension of the springs 50 into position
to contact with the member 37, completing
the circuit, thereby permitting a current to
pass from the trolley-wire through the lever
L: to the member 37, thence through the wire
38, contact 39, arms 20 of the core of solenoid
A, contact 40, wire 41 to the coil of solenoid

B, wire 42, hﬂ*htmo the safety-lamp ¢ and

danfa‘er lamp d, thence to contact 43, the arms |

20 of solenoid C, through contact 44 wire 45
and the coil of solenoid D, wire 46 to ‘member
47 to the end 48 of the lever L/ at the right
of the ficures, thence through the ground-
contact member 23" to the ground, where the
circuit 1s completed. This passage of a cur-
rent through this circuit and through the coils
of Solenmds B and D will cause the core
thereof to be raised, thereby breaking the
contact between the arms 20 of said solenoids
and the contacts 28, 29, 32, and 33.

in the opposite direction, as indicated by ar-
row 0, the trolley simply engaging the arm
13, moving the arm 14 into contact with the
member 35; but the contact being broken by

the raising ot the cores 19 of solenmd&, B and |

D as soon as the trolley passes.the lever said
lever will be returned to its normal position
by the action of the springs 50. When the
trolley of a car entering the block operates
upon the lever. L and moves it into the posi-
tion as indicated at the left of Fig. 2, it will

~ This will
prevent the lever L at the right of the figure
from being operated upon by any car coming |
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‘raise the pawl 16 and pass beneath 1t into po-

sition to be locked thereby and be retained in
such locked position until the car passes the
length of the block and operates upon the sec-
ond lever I/ at the farther end of the block,
when that lever will be moved out of contact

with the members 47 48 (breaking that circuit

and permitting the core 19 of solenoid B to drop

‘to complete the other circuit) and into contact

with the contact member 53, raising its pawl
16, and will be engaged therebv t0o hold 1t 1n

position until a sufficient current has been

passed from the trolley-wire through the le-

ver I to the contact member 53 and thence
30

through the coil of solenoid C. The current
will then pass from the coil of solenoid C
through the wires 30, contacts 29, arms 20,
contact 28, wire 27, and through the coil of
solenoid A, raising the core ther eof and lifting
the pawl 16 tor eleaqe it from engagement Wlth
the shoulder 15 of the arm 14 of the lever L.,
and thereby freeing it from engagement and
permitting the springs 50 to act thereon to re-

turn it to its normal position. Atthesametime

the current passing through solenoid C willlift
its core to release its pawl 16 and permit the

return of the lever L/ to its normal position.
By the use of this system after a car had

come into said block from the left of the fig-
ures a car entering the block by ‘Lccldent

from the opposite direction would not inter-
fere with the signals, and the conductor not-

ing the fact that the danger-signal was dis-

move it off the block. If after a car had en-
tered the block a cross-wire should connect
the two wires 30 42, no interference with the
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-plaved would proceed ‘to stop “the car and -

TOQO

“signals would be produced thereby, as the

core of solenoid B being raised the current

could not pass from 49 through 30 and
through the arms 20 of solenoid B while i1f

105

the current should pass in the 0pp051te di-

rection it would be stopped by the separation
of the arms 20 of solenoid D and its contacts

39 and 33. Should the cross-wiring occur
before a car had entered the block while the
cores of the solenoids were in their normal

the motorman would 1mmediately become

aware of the fact that the system was out of

order and proceed with caution. At no time

“would smna,ls be displayed that would de-
celve.

This makes a simple and effective block-
signaling system which dispenses entirely
with the necessity of the conductor leaving
the car to change the signals, all the opera-

car. It prevents a car entering at one

nals operated by a car which has already en-
tered the opposite end, and thereby affords

~an opportunity for the conductor to discover
the danger-signals displayed even after the

110

“positions, no signals would be displayed, and
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tlon of lwhtmﬂ' and putting out the signals
being performed automatically by the mov-

1ng
“end of the block from disarranging the sig-
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car has entered the block. After a car has

entered one end of the block and operated
the signals it prevents a car entering the op-
posite end from displaying any signals or
otherwise disarranging the system. ’

It is believed that with this description the

operation of the invention will be thoroughly

understood.

Having thus described my invention, 1

claim—

1. In a block-signaling system, the combai-
nation of a normally broken circuit contain-
ing signals at each end of the block, mechan-
1sm at one end of the block for closing the
circuit, mechanism at the other end of the
block for opening said circuit, and means for
maintaining the circuit between the opera—
tions of the, two mechanisms. |

2. In a block-signaling system, the combi-
nation of a normally broken circuit contain-

ing signals at each end of the block, a pivoted

~lever at one end of the block for closing the
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circult, a second lever at the other end of the
bloek for opening the circuit, and means for
maintaining the circuit between the opera-
tions of the two levers.

3. In a block-signaling system, the combi-
nation of a normally broken circuit contain-
ing signals at each end of the block, a trolley-
operated pivoted lever at one end of the block

for closing the circuit, a second lever at the

other end of the block for opening the circuit,
and means for maintaining the circuit be-
tween the operations of the two levers.

4. In a block-signaling system, the combi-
nation of a normally broken circuit contain-
ing signals at each end of the block, a pivoted
lever at one end of the block for closing the
circuit, a second lever at the other end of the
block for opening the circuit, means for main-

taining the circuit between the operations of

the two levers, and means for preventing the
effective operation of the second pivoted le-
ver in the opposite direction until first oper-
ated to open the circuit.

5. In a block-signaling system, the combi-
nation ot a circuit containing signals at each
end of the block, a pair of solenoidsat either
end of the block and in said circuit, a pivoted
lever interposed between each pair of solen-
olds and normally out of circuit, means for
operating one of sald levers to close the cir-
cuit, means for retaining said leverin closing
position, and means for operating the second
lever for releasing the first lever.

6. In a block- swnahno' system, the combi- |

nation of a circuit contammﬁ' signals at each
end of the block, a pair of solenoids at either
end of the block and in said circuit, a pivoted
lever interposed between each pair of solen-
oids and normally out of circuit, means for

operating one of sald levers to close the cir-

cuit, pawls for retaining said lever in closing
position, and means operated by the second
lever for releasing the first lever.

7. In a block-signaling system, the combi-
nation of a circuit containing signals at each

‘end of the block, a pair of solenoids at either
end of the block and in said circult, a pivoted
lever interposed between each pair of solen-

oids and normally out of circuit, means for
operating one of said levers to close the-cir-

| cuit, pawls for retaining said lever 1n closing

position, means for centering said lever and
holding it normally out of circuit, and means

operated by the second lever ior relea,smcr the

_ﬁrst lever.
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3. In a block—swnalm@ system, the combi-

nation of a circuit containing signals at each
end of the block, a pair of solenoids at each

end of the circuit, contact members secured

to the core of each solenoid, means for trans-
mitting a current through a coil to lift the
core, a pivoted lever cooperating with each
pair of solenoids to make and break the cir-
cuit, a paw! for engaging said leverand hold-

ing 1t out of the normal position, and means

secured to sald core for operating said pawl
to prevent engagement with said lever.

- 9. In a block-signaling system, the combi-
nation of two normally broken ecircuits con-

taining signals at each end of the block, a pair

of solenoids at either end of the block the coil

“of one and a member secured to the core of
s 95

the other being contained 1n each circuit
means at one end of the block for transmit-
ting a current from a main supply to either
circult, and means at the opposite end of the
block for breaking the circuit.

10. In a block- SIU‘HELIII}*U" system, the combi-

nation of two normaully broken circuits con-
taining signals at each end of the block, a pair

of solenoids at either end of the block the coil

of one and a member secured to the core of

being contained 1n each circuit,
means at one end of the ":)lock for transmit-
ting a current from a main supply to either
circuit, means at the same end of the block for
mainta,inin'g the circuit until released, and
means at the farther end of the block for re-
leasing said malntaining mechanism.

11. Ina block-signaling system, the combi-
nation of two normally broken circuits con-
taining signals at each end of the block, a pair
of solenoids at either end of the block the coil

the other

of one and a member secured to the core of
the other being contained in each circuit,
means at one end of the block for transmit-

ting a current from a main supply to either
circuit, and means actuated by the device for
closmﬂ* one circuit for preventing the opera-
tion ot the other circuit.

12. In a block-signaling system, the combi-
nation of two normally broken circuits con-
taining signals at-each end of the block, a pair

“of solenoids at either end of the block the coil
of one and a member secured to the core of
the other being contained in each circuit, a

pivoted lever with each pair of solenoids con-

necting with the main supply, means for op-
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erating one of said levers to close a circuit,
mechanism for retaining said lever in posi-
tion to maintain the circuit, and mechanism
operated by the other lever for releasing the
first lever and breaking the circuit.

13. In a block-signaling system, the combi-
nation of two normally broken circuits con-
taining signals at each end of the block, a pair
of solenoids at either end of the block the coil
of one and a member secured to the core of
the other being contained in each circuit, a
pivoted lever Wlth each pair of solenoids con-
necting with the main supply, means for op-

“erating one of said levers to close a circuit,

mechanism for retaining said lever In posi—

tion to maintaln the clrcmt mechanism oper-

ated by the other lever for releasing the first
lever and breaking the circuit, and mechan-

"ism actuated by the closing of one circuit for

opening the other circuit.

14. In a block-signaling system, the combi-
nation of two normally broken circuits con-
taining signals at each end of the block, a pair
of solenoids at eitherend of the block the coil
of one and a member secured to the core of
the other being contained in each circuit, con-

tacts in each circuit adapted to engage with

sald core member, and means at one end of

the block for transmitting a current from a

main supply to one circuit and thereby oper-
ate the core members on the other circuit to
break the current.

15. In a block-signaling system the combi-

nation of two normally broken circuits con-

talning signals at each end of the block, a
pair of solenoids at either end of the block
the coll of one and a member secured to the
core of the other being contained in each cir-

cuift, contacts in each circuit adapted to en-

vage with said core member, means at one
end of the block for transmitting a current
from a main supply to one circuit and thereby
operate the core members on the other cir-
cult to break the eurrent, a circuit-breaking
mechanism for the operating -circuit at the
opposite end of the block, and means for
maintaining the energy ot the operating-cir-
cuit until the operation of said circuit-break-

~ing mechanism.
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16. In a block-signaling system, the combi-
nation of two normally broken circuits con-
taining signals at each end of the block, means
for closing one of the circuits, a palr of solen-
oids at either end of the block, means se-
cured to the core of one solenoid of each pair
for breaking one circuit, and means secured
to the core of the other solenoid of each pair
for breaking the other circuit.

17. In a block- signaling system, the combi-
nation of two normally broken circuits con-
taining signals at each end of the block, a
solenoid in one of the circuits, and means se-
cured to the core of said solenoid for break-
ing the other circuit.

18. In a block-signaling system, the combi-
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nation of two normally broken circuits con-

taining sighals at each end of the block, a
solenoid in one circuit, a pivoted lever for
one of said circuits, a pawl for locking said
lever in closing position, and means secured

to the core of sa,ld solenoid for releasmcr sald
locking mechanism.

19. In a block- signaling system, the combi-
nation of two circuits normally broken con-

taining signals at each end of the block, a pair
of solenoids at either end of the block, a piv-
oted lever at one end of the block for closing
one of the circuits, a locking device for hold-
ing said lever in closing position, means
operated by the closing of one circuit for
actuating the core of a solenoid of each pair
for breaking the other circuit, and a pivoted
lever at the farther end of the block for ac-

tuating the core of the other solenoid of each

palr. for releasing said locking mechanism. -
20. In a block- swnahnﬂ' system, the combi-

nation of two circuits norma,lly broken con-

talining signals at each end of the block, 2
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pair of solenoids at either end of the block,a

pivoted lever at one end of the block for
closing one of the circuits, pawls for engag-
ing said lever, and mechanism secured to the
core of a solenoid for lifting said pawls.

21. In ablock-signaling system, the combi-
nation of two circults normally broken con-
taining signals at each end of the block, a
pair of solenoids at either end of the block, a
pivoted lever at each end of the block for
closing one of the circuits, pawls for engag-
ing said levers, and mechanism at the oppo-

site end of the block for lifting the cores of

one of the solenoids of each pair to actuate
sald pawls and release the pivoted levers.

99. In a block-signaling system, the combi-
nation of a normally broken ecircult contain-
ing signals at each end of the block, a trolley-
operated pivoted lever at one end of the block
for closing the circuit, a second lever at the
other end of the block for opening the cir-

cmt and means for locking the various de-

vices to maintain the circuit between the op-
erations of the two levers.

23. In a block-signaling system, the combl-
nation of a normally br oken circult contain-
ing signals at each end of the block, a pivoted
1ever at one end of the block for closmg the
circuit by a movement in one direction, a
second lever at the other end of the block
for opening the circuit by a movement in the
same direction, means for maintaining the
circuit between the operations of the two
levers, and means nullifying the operation ot
said levers in the opposite direction.

Signed by me at Boston, Massachusetts,

this 10th day of May, 1904.
CHESTER T. MOREY

Wltnesses
WarLTeERr E. LowIBARD
Epna. C. CLEVELAND.
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