PATENTED JULY 9, 1907,

~ No. 859,872.

_ W. M. CHAPMAN,
 RAILWAY BLOCK SIGNAL SYSTEM.

"APPLICATION FILED FEB. 4, 1903,

4 SHEETS8—SHEET 1.

f\
vt
'r':'

\
Y

\ih’l‘i‘\'"
'hvﬁﬁ

A\

S

©
O~

s

A A A
v

i},‘u

b

L ogd
A ' ir‘fh\.l"‘:“]ﬁ”".‘n‘ﬁ‘ll

iy Iy
H‘iﬂf‘vr

e

|"|'
N

fy
'i”:\ f

A

I
J

oS

hl. Lk}
i

&

INNENTL

-G

R

P

2L
MZQ AV 2 S

3
>

W TNESEES

rHE NORRIS PETE RS l:ﬂ'.., WASHINGTON, D G,




No. 859,872. - KN ~ PATENTED JULY 9, 1907.
- W. M. CHAPMAN. .

RAILWAY BLOCK SIGNAL SYSTEM.

APPLICATION FILED FEB. 4, 1903, .
| 4 SEEETS—SHEET 2.

|
| F0 i
7
l _ o
17 Y ryand
- L
D ° Q)
(il >
| £\ | o
j’?’ 3 1. 4 J5 O, | —_—/ .
: L[l 24 A ‘ 3/ |
3N J{I';h'l . It ~ _
- I8 l. fk | 4/ ‘at.:{‘“*..‘ - | .33 *
4 W P N\ 47
~ R 1 : —- |
O BTN N0
/ | Hi :/3? 2{
s 82 Az \R "
-/ ' ey El %o ;
a O | : A & 46 \°\ ©
ho L2101 /6 /7 o
/8

/9 ' 5 _
—+«(D Q
D) S
W/ TNEEEZES ' . /INYENTLA

Roaameim ERonL A AR =Y

FHE NORRIS PETERS CpP., WASHINGTON, D, .




 No. 859,872 . ' PATENTED JULY 9, 1907.
o o W. M. CHAPMAN, ‘
RAILWAY BLOCK SIGNAL SYSTEM.

APPLIOATION FILED TEB. 4, 19803,
| - 4 SH —SHEET 3.

| i
_ i
Ja
1 r’ll
{
THI
HL 11 -
] g
| ' ll - 25
% | /72;..37
_____4._{_‘_ ‘
% B
Y N '
, )
i —n@ X0
) | 2
; =~ 5/
a9 iUl Py 2% N
38-Fi U A\ . 28
N K k .
| .~ s
| . 7 A6\ 25\ 0O 27
82 27 7% \, %6 _
- O : ' ' /5. A 7
o o 30 T 6 {2 - \C.
77 . | 'f 4 ©
117 -
/3 ;} %
B %2
45+

W TNESGES '_ INVEN 7'/_7/5?
c@wg Fconcctle ‘ WMM /4

THE NORRIS PETERS CO., WASHINGTON, B. C.




No. 859,872, ' PATENTED JULY 9, 1907,
- W. M. CHAPMAN.
RAILWAY BLOCK SIGNAL SYSTEM.

APPLIJATION FILED PEB. 4, 1903 |
4 SEEET8—SHLEET 4,

‘I” |||tlr!l'q.|“mT-L
3 e m'-"l'mml uEI“IIM"I“ N

N l‘ E_.

] , 1 ,
W/T/v5'5555 ) - //VVEN




UNITED STATES PATENT OFFICE.

WINTHROP M. CHAPMAN, OF N

SIGNAL COMPANY, OF KITTERY, MAINE, A CORPORATION OF MAINE.
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To all whom it may concern: i

 Beit known that I, WinTHROP M. CHAPMAN, & citizen
of the United States, residing at Newton, in the county
of Middlesex and State of Massachusetts, have invented
certain new and useful Improvements in Railway
Block-Signal Systems; and I do hereby declare the fol-

~ lowing to be a full, clear, and exact description of the
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invention, such as will enable others skilled in the art
to which it appertains to make and use the same.

The present invention relates to raillway block signal
systems and more particularly to electric-railway block
signal systems suitable for usein connection W1th elec-
tric street raliways.

The objects of the invention are to simplify and im-
prove the construction, arrangement and mode of oper-
ation of the various parts and connections of railway
block signal systems with a view to providing a system
in which the signals will be properly actuated to indi-
cate the presence or absence of cars upon the track sec-

tions or blocks of the railway, in which the danger of the

signals being improperly actuated is reduced to a mini-
mum and 1n which the various conditions met with in
actual practice are provided for.

"With these objects in view the invention consists in
certain constructions and arrangements of connections
by which the signals are actuated and also in certain
devices, combinations, and arrangements of parts tend-
Ang to 1mprove and simplity the construction and mode
of operation of the signal apparatus.

‘The invention is intended primarily as an improve-
ment upon the signal systems and signal apparatus dis-

closed in my prior patent No. 711,037, dated Oct. 14,

1902, and in my pending application Ser. No. 106,944,
filed May 12, 1902, and like the signal systems and ap-
paratus disclosed in said patent and pending applica-
tion 1s designed for use on single track electric street
It is to be understood, however, that certain
features of my invention are not limited to signaling
systems of the same general character as those disclosed
in my prior patent and pending application nor are cer-
tain features of my 1nvention limited to use in connec-
tion with single track electric street railways.

The various features of my present invention will be
understood from the following description taken in con-
nection with the drawings accompanying this applica-
fion 1n which.

- Figure 1 1s a view illustrating diagrammatically the
circuit connections for one block of an electric block
sighal system embodying the same, and also illustrating
somewhat diagrammatically the construction and ar-
rangement of the varlous parts of my improved signal
apparatus; Fig. 2 is a view illustrating the construction
of the signal apparatus indicated in Fig. 1, the various
parts being shown in the position which they assume

when the signal ig in its normal position at danger. Fig.
3 1s a view similar to Iig. 2 i1llustrafing the positions
which the various parts of the signal apparatus assume
aiter the signal has been set at safety; Iig. 4 1s a detail
view of a portion of the apparatus illustrated in Fig. 2
looking from the left of the figure; Fig. 5 is a detail view
partly in section illustrating the construction by which
the signal target is mounted upon its actuating rod;
Tig. 6 is a detail sectional plan view talken on the line
600—600 Fig. 5; and Fig. 7 isa diagrammatic view illus-
trating the circuit connections and apparatus at one end
of a track section or block of a signal system embodymn'
2 modified form of my invention.

The signal system illustrated in the drawings com-
prises a signal apparatus at each end of a track section
or block, the signal apparatus and their circuit con-
nections being duplicates of each other. Iach signal
apparatus comprises a signal which is normally set at
danger, one signal when in normal position. protecting
the block for cars going in one direction and the other
signal when in normal position protecting the block
for cars going in the opposite direction. When a car
approaches the block from either direction, both sig-
nais being in their normal position at danger, the signail
at the entering end of the block 1is set at safety.
Neither signal can be set at safety when a car ap-
proaches the block from either direction unless the
other signal is in its normal position at danger, so that
the setting of the signal at the entering end of the
block at safety serves as an indication that the block
1s properly protected by the danger signal at the dis-
tant end of the block. Also the setting of the signal
at the entering end of the block by the entrance of a
car onto the block prevents the signal at the distant
end of the block being set at safety when a car ap-
proaches the block in the opposite direction. The
signal at the entering end of the block is restored to
normal position when the last car on the block leaves
the block. A single magnet is utilized both in setting
and in restoring the signal, the circuit connections be-
ing so arranged that the magnet of the signal at the en-
tering end of the block 1s energized to set the signal at
safety when a car enters the block and is again ener-
gized to restore the signal to its normal position at dan-
ger when the last car leaves the block. The system
18 designed to allow 2 number of cars to be on the block
at the same time and to this end a controller of the
same general character as those disclosed in my prior
patent and pending application is provided which is
actuated when cars enter and leave the block and
which prevents the restoration of the signal at the
entering end of the block to its normal position at dan-
ger untll the last car leaves the block.

From the general description given above it will be
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trated in Figs. 2, 3,4, 5and 6.

o

seen that the mode of operation of the system 1llus-
trated in the drawings 1s in general the same as that of
the systems disclosed in my prior patent and pending
application with the exception that the signals nor-
mally stand at danger and that only the signal at the
entering end of the block is actuated when cars enter
and leave the block. The novel features of the sys-
tem ilustrated in the drawings relate to the construc-
tion and arrangement of the various parts and circult

connections by which the signals are properly actu- -

ated under the various conditions met with in practice
and to the construction and arrangement of the vari-
ous parts of the signaling apparatus. These novel
features and their advantages will be readily under-
stood by those skilled in the art from an 1hspection ot
the drawings taken in connection with the following
specific description thereof. |
Referring to Fig. 1, A indicates the signaling appa-
ratus at one end of a track section or block and B a
similar apparatus at the other end of the block. The
specific construction of these apparatus is clearly 1llus-
Referring to these figures
1 indicates a signal which as shown is a target provided
with a vertical hub 2 mounted upon the lower end of
a rod 3 80 as to rotate therewith. One face of this tar-
get is preferably painted red, and when the signal 1s
in the position of danger this face of the target is pre-
sented to a car approaching the block. The safety
position of the target is with its edge presented to an
approaching car and in order to bring it into this posi-
tion the rod 3 is turned through a quarter of a revolu-
tion. The rod 3 extends through a fixed bearing 4
and is rigidly connected to or formed integral with

the core 5 of an electro-magnet 6 of the solenoid type.

When ‘the targets 1 of both apparatus A and B are n
their normal position at danger and a car enters the
block the magnet 6 of the apparatus at the entering
end of the block is energized as will be hereinaiter de-
scribed. The energizing of the magnet 6 draws up
the core 5 and the rod 3, and during such upward

movement the rod and core are turned through a

quarter of a revolution by the engagement of a fixed
pin 7 projecting into a spiral groove 8 formed In the
core. The core and rod are prevented from returning
to normal position so as to return the target 1 to a posi-
tion of danger by means of a locking lever 9, which
is pressed against the enlarged upper portion of the
rod 3, by means of a coiled spring 10, and which after
the core and rod have been raised, swings beneath the
shoulder at the lower end of the enlarged portion of
the rod. Adfter the signal at the entering end of the
block has been set at safety the magnet 6 is energized
cach time a car leaves the block by means hereinaiter
described thereby producing an upward movement of
the core 5 and vod 3. This upward movement of the
core is utilized In restoring the signal to its normal
position at danger. To this end a locking lever actu-
ator provided with two upwardly extending arms 11
and 12 is pivotally mounted upon a collar 13 secured
to or formed integral with the rod 3 which collar by
contacting with the bearing 4 limits the downward
movement of the rod and core.

The locking lever 9 is provided with an arm 14 the
free end of which is offset to bring it into the path of

=
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mounted upon the casing of the apparatus and 1s
pressed against a fixed stop 16 by means of a leaf spring
17. The arm 12 of the locking lever actuator is pro-
vided with an offset 18 at 1ts free upper end which
during the upward movement of the core 5 and rod 3
setting the signal at safety, passes inside of the guide
15, that is to the left of the guide as viewed in Ifigs.
2 and 3, the arm 11 of the locking lever actuator be-
ing held in a position in which 1t will not contact with
the arm 14 of the locking lever by means of a spring
19 which holds the locking lever actuator in the po-
sition indicated in Fig. 4. Duning the upward move-
ment of the core 5 and rod 3 the offset 18 passes above
the upper end of the guide 15 which 1s pressed back-
wardly by the engagement of the offset therewith and
immediately returned into the path of the offset so
that during the downward movement of the core and
rod to locking position the offset 18 engages the outer
surface of the guide 15 and thereby swings the locking
lever actuator against the tension of the spring 19.
During the subsequenf upward movements of the
core & and rod 3 the offset 18 1s engaged by guide 15

and by-a controller to be described and as the last car
leaves the block the arm of the locking lever actuator

is brought into engagement with the arm 14 and moves
the locking lever out of the path of movement ot the
shoulder at the lower end of the enlarged portion of
the rod 3. During the downward movement of the
core and rod to return the signal to its normal position

.at danger the locking lever 1s held out of the path of

movement of the shoulder at the lower end of the en-
larged portion of the rod by means of a spring pressed
latch 20 which engages a projection 21 on the lever.
When the signal has been restored to its position at
danger the latch 20 is actuated to release the locking
lever by means of a pin 22 on the core which engages
the end of the latch. The arm of the locking lever 9
which engages the lower end of the enlarged portion
of the rod 3 extends upwardly from the pivot of the
lever and is provided at its upper end with a notch
as i clearly indicated 1 IFigs. 2 and 3.

By this construction it will be seen that the core 5
is lifted some distance beyond the position 1n which
it is locked by the locking lever before the locking
lever is moved, this upward movement of the core
being sufficient to bring the offset 18 of the locking
lever actuator above the upper end of the guide 15.
In the system illustrated in the drawing the circuit
through which the magnet 6 is energized to set the
signal at safety is broken by the movement oi the
locking lever 9 into locking position as will be here-
inafter described and the upward movement of the
core heyond the position in which 1t 18 finally locked
in addition to bringing the offset 18 of the locking
lever actuator above the upper end of the guide 15
also insures the proper actuation of the locking lever.

As T have stated, after the signal at the entering
end of the block has been set at safety the magnet 6
of the apparatus at the entering end of the block 1s
energized each time a car leaves the block. In order
to prevent the actuation of the locking lever to release
the core 5 until the last car leaves the block, a con-
troller is provided which is actuated when cars enter
and leave the block to prevent the actuation of the

movement of the arm 11. A guide 15 is pivotally | locking lever to release the core 5 until the last car
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leaves the block. This controller comprises a ratchet °

wheel 23 provided with a flange 24 projecting from
one face and extending partially around the circum-

~ ference of the ratchet wheel and also provided with
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a spring gulde 25, the free end of which projects across

one end of the flange 24 into close proximity to the

outer suriace of the guide 15. The normal position
of the ratchet wheel 23 18 that indicated in Fig., 2.
During the setting of the signal at safety the offset 18
of the locking lever actuator presses back the free end

of the spring guide 25 which immediately swings back -

into the path of movement of the offset so that after
the signal has been set at safety if the magnet 6 is en-
ergized, the ratchet wheel 23 being in its normal po-
sition indicated in Fig. 2, the offset 18, during the
upward movement of the core 5, is engaged by the
gulde 25 and the arm 11 of the locking lever actuator
1s caused to engage the arm 14 of the locking lever and
move the locking lever out of locking position. Ii,
however, the ratchet wheel 23 is not in normal posi-
tion, but has been advanced one or more steps, the
oifset 18 1s not engaged-by the guide 25 but is engaged
by the outer surface of the flange 24 and the locking

lever actuator 1s moved so that the arm 11 does not
engage the arm 14. After the signal at the entering

end of the block is set at safety the ratchet wheel is
advanced a step each time a car enters a block and
18 returned a step towards its mormal position each
time a car leaves the block.

- The ratchet wheel 1s advanced by means of a spring
pressed  pawl 26 mounted upon a lever 27 pivoted to
the casing of the apparatus at, 28 and pivotally con-

- nected intermediate its ends to the lower end of a

35
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49

rod 29 secured to or iormed integral with the core of

2 solenoid magnet 30. The magnet 30 is energized
each time a car enters the block as will be hereinafter
described. A fixed stop 31 located in the path of
movement of the pawl 26 limits the movement of the
pawl and by pressing the pawl against the teeth of
the ratchet wheel prevents an overthrow of the ratchet
wheel. The ratchet wheel is acted upon by a spiral
spring 33 which tends to return the ratchet wheel to
1ts normal position, a step by step return movement
being imparted to the ratchet wheel by means of a
pallet 34 provided with detents 35 and 36. The pallet

34 1s made In a single integral piece, the detents 35

~and 36 being integral therewith. The detents are

so arranged that one or the other is always in the path

~ of the teeth of the ratchet wheel. The pallet 34 is
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provided with studs 37 and 38 located upon opposite
sides of its pivot which after the signal has been set
at safety are alternately engaged during each upward
and downward movement of the core 5 by a cam

plate 39 secured to the Jower portion of the core 5

by means of a spring hinge connection. The pallet
34.is - thus actuated to allow the ratchet wheel 'to
return one step towards 1ts normal position each time
a car leaves the block. When. the signal is set at
safety the cam plate 39 is in engagement with the
stud 38 as illustrated in Fig. 3, whereby the detent 35
is yieldingly held in engagement with the teeth of the
ratchet wheel 23 so that the ratchet wheel can be ad-

vanced a step bY the pawl 26 whenever a car enters
the block. B -,

26 to engage the teeth of the ratchet wheel.

3

danger and cars enter the block simultaneously from

opposite directions the magnets 30 of both apparatus

A and B are energized, but both signals are not set in

a position at safety as will be hereinaiter described.

If at this time the ratchet wheels 23 were advanced a
step they would be held in their advanced position
by the engagement of either the detent 35 or the de-
tent 36 with a tooth of the ratchet wheel. In order to
prevent the ratchet wheels from being so moved,
means are provided for holding the pawl 26 out of en-
cagement with the ratchet wheel until the signal is
set at safety. These means as illustrated consist of a
guard plate 40 pivotally mounted upon the pivot of
the ratchet wheel 23 provided with an arm which,
when the signal is 1in its normal position at danger is
engaged by a projection 41 on the core 5, the construc-
tion being such that when the signal is in this position
the guard plate 40 covers the tooth which would other-
wise be engaged by the pawl 26 and thus holds said
pawl when actuated out of contact therewith. When
the signal is set at salety the projection 41 1s out of
engagement with the arm on plate 40 and the plate 1s
allowed to swing into.a position which allows the pawl
The

plate 40 is also provided with an arm upon which 1is

‘mounted an insulated contact plate 42 which when
“the signal is set at safety is brought into contact with

and rests against a fixed contact 43. The plate 40 1s
actuated to bring the contact plate 42 into engagement
with a spring mounted contact 44 each time the ratchet

-wheel 23 is moved forward a step, by the engagement

of the pawl 26 with a tooth formed on the plate, which
tooth is brought into the path of movement of the
pawl when the plate 40 is released by the projection
41 on the core 5 during the setting of the signal at
safety. The arm of the plate 40 upon which the con-
tact plate 42 is mounted is acted upon by a spring
pressed lever 45 which tends to move the plate in a

“direction to bring the contact plate 42 into engagement

with the contact 43. The lever 45 1s 1n connection
with a source of current and i1s 1n electrical connec-
tion with the contact plate 42 and the contacts 43
and 44 are in the circuits of signal lamps to be here-
inafter referred to. The lamp in circuit with the con-
tact 44 is an auxiliary signal lamp for indicating an
actuation of the ratchet wheel 23 by the pawl 26, the

‘circuit of the lamp being closed after the ratchet wheel

has been moved forward a distance shightly greater
than the distance between two teeth by the contact of

‘the plate 42 with the contact 44.

The controller may be constructed to allow any de-
sired number of cars to be upon the block at the same
time, the controller illustrated in the drawing being
arranged to allow five cars to pass on to the block before
the first car passes off of the block. In order to pre-
vent an actuation of the controller after the fifth car
has passed on to the block, the ratchet wheel 23 1s pro-
vided with a projection 46 which, after the ratchet
wheel has been advanced four steps is brought into the
path of movement of the pawl 26 and prevents further
movement of the ratchet wheel by the pawl and also
holds the pawl out of engagement with the tooth on
the plate 40.

In the construction illustrated in Fig. 2 the plate 40

~When both signals are in their normal position at | is allowed to return to the position in which the con-
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tact plate 42 1s in engagement with the contact 43 after
the ratchel wheel 23 has been advanced four steps,
the movement of the plate 40 being the same for the
fourth movement of the ratchet wheel as for the pre-
ceding movements. There is therefore nothing to
indicate to an approaching car that the block is full
and such indication 1s not given until the car enters
the block. In such case the car entering the block
does not receive the auxiliary signal indicating an
actuation of the controller and so cannot proceed. In
Fig. 3 I have illustrated a construction by which
alter the ratchet wheel 23 has been advanced four steps
the plate 40 1s held 1 a position with the contact
plate 42 in engagement with the contact 44 so that the
auxiliary signal 1s displayed continuously until a car

passes off the block and thereby indicates to an ap-

proaching car that the block 1s full. This consfruction
comprises a pin 47 projecting from the ratchet wheel
23 which 1s arranged to engage the plate 40 and hold
it in o position 1n which the contact plate 42 is in en-
gagement with the contact 44 alter the ratchet wheel
has been advanced four steps. 1t also comprises means
for holding the contact 44 in engagement with the
contact plaie 42 during a portion of the return move-
ment of the plate 40. As 1illustrated in Fig. 3 the
contact 44 is carried by a bent lever 48 pivotally
mounted upon a spring pressed lever 49. The bent
lever 48 1s acted upon by a leal spring 50 which tends
to hold the lever against the stop pin 51 on the lever
49. A spring catch 52 1s mounted upon the beni lever
48 and extends into the path of movement of a pin 53
projecting from the arm upon which the contact plate
42 1s mounted, the spring cateh being free to move

when engaged by the pin 83 during the forward move-

ment of the arm carrying the plate 42 and being held
from movement during the return movement of the
arm by a pin 54 carried by an arm projected irom the
hent lever 48. The construction illustrated in Tig. 3
and above described is such that during the forward
movement of the arm carrying the plate 42 the spring
catch 52 1s depressed by the engagement with the pin
53 therewith and the plate 42 1s brought into engage-
ment with the contact 44 after the ratchet wheel 23
has been advanced a distance somewhat greater than
the distance hetween two teeth, and during the re-
turn movement ot the arm carrying the contact plate
42, the bent lever 48 is swung about its pivot by the
engagement of the pin 53 with the latch 52, the con-
tact 44 remaining In engagement with the contact
plate 42 until the arm carrying the contact plate
has completed a portion of its return movement.
After the ratchet wheel 23 has bheen advanced four
steps the return movement of the arm carrying the con-
tact plate 42 is stopped by the engagement therewith
of the pin 47 before the contact 44 is separated from
the contact plate 42, whereby the auxiliary signal is
continuously displayed until the ratchet wheel 23
is moved backward a step by the passage of a car off
of the block.

After the signal at the entering end of the block has
been set at safety, 1 a car enters the block at the same
instant that a car leaves the block both magnets 6 and
30 of the apparatus at the entering end of the block
are energized. The ratchet wheel 23 will thus be ad-

859,872

explanation that the ratchet wheel must be immnie-
diately returned a step in order to allow the signal (o
be restored to its normal position when the last car
leaves the block. To accomplish this result a pro-
jection 59 1s provided on the core 5 which during the
upward movement ol the core is raised above the upper
end of a spring pressed lever 56. The lever 50 15 notr-

tion 55 by the engagement with 1ts lower end of an arm
projecting irom the lever 27. When, however, il
magnets ¢ and 30 are cnergized simultancously t
lever 56 1s released and allowed to swing under
projection 55 and thereby prevent downward move-
ment of the core 5 until after the magnet 30 hag heen
de-energized and the pawl 26 completed a portion ol
118 return movement, when the lever 1s removed from
bencathh the projection 55 by the engagement there-
with of the arm 27. The pawl 26 and the pallet 34 are
thus actuated successively and the ratchet wheel 23
is moved forward a step and then returned to s oriel-
nal position.

In order to prevent the signal being set at safety by

manipulating the target 1, the target instead of being
rigldly secured to the rod 3 1s vieldingly mounted
thereon so that lifting the target by hand will not raise
the rod. Sctting the signal at safety by rotation of the
target by hand 1s prevented by the engagement of the
pin 7 with the straight portion of the groove 8. Tl
manner i which the target 1s mounted upon the rod 3
is clearly illustrated in Fig. 5.
57 1ndicates a rod ol less diameter than the rod 3 ex-
tending downwardly thercfrom and having secured at
its lower end a recessed block 58. A coiled gpring 59
surrounds the rod 57 and 1s situated at itg lower end in
the recessed block and at its upper end bears against a
cross-web 60 of the tubular hub 2 of the target. The
target 1s thus yteldingly supported upon the rod 3 by
means of the spring 69 and 1t will be scen that any up-
ward movement mmparted to the disk 1 will merely
slide the disk upward on the rod until the hub ol the
target contacts the bearmmg 4 without raising the rod.
The lower end of the tubular hub 2 15 closed hy means
of a cap so that access to the interior of the hub 1s pre-
vented.

'The construction and arrangement of the warious
contacts and circuit connections and the operation of
the apparatus and of the system as a whole will he
clearly understood from an inspection of Fig. 1. Re-
ferring to this figure, 61 indicates a feed wire as for
imstance the trolley wire of an clecirie street railway
and 62 indicates a rail or other return circuit. At cach
end of the block a circuit closer 63 is located in position
to be actuated by cars entering and leaving the bloclk.
Fach circuit closer is arranged when actuated by a car
entering the block to electrically connect {he trolley
wire with a contact 64 and when actuated by a car
leaving the block to electrically connect the trolley
wire with a contact 65. It will be understood that any
suitable form of circuit closer or circull clogers may he
cmployed to connect the trolley wire with the contacts
64 and 65 when cars enter and leave the block. The
form of circuit closer which I prefer to use isdisclosed
1n my prior patent 711,036, dated Oct. 14, 1902. Iiach
contact 64 1s connected by means of a wire 66 o one

1¢°
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vanced a step and 1t will be evident without a further | terminal of a magnet 30, the other terminal of which is
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connected by means of a wire 67 to the return62. At { 10 contact pla,te of locking lever 9, contact 82,

each end of the block the trolley wire 61 is connected

by means of a wire 68 to a contact 69, which when the

core of magnet 30 1s in its lowest position is engaged by
a contact plate 70 mounted upon the upper end of the

core of magnet 30. The contact plate 70 is in electrical -

connectlon with a wire 71 which leads to one terminal

of a magnet 72, the other terminal of which is connected
by a wire 73 to a contact 74. The contact 74, when the |

core of magnet 6 is in its lowest position, is engaged by

a contact plate 75 mounted upon the upper end of the -

core of magnet 6. The contact plate 75 is in electrical
connection with a line wire which extends from one
apparatus to the other.

line wire connected to the contact plate 75 of apparatus
A being indicated-at 76, and the line wire in electrical
connection with the contact plate 75 of apparatus B
being indicated at 77. The line wire 76 is in electrical
connection with a contact plate 78 on the armature

lever of the magnet 72 of apparatus B, and the line.

wire 77 1s in electrical connection with the correspond-
ing contact plate 78 of the armature of the magnet 72

of apparatus A. Each contact plate 78 is normally in

engagement with a contact 79 which is connected by
means of a wire 80 to the retracting spring 10 of the lock-
ing lever 9. The locking lever 9 is provided with a

contact plate 1 electrical connection with the spring

10 and which when the core of magnet 6 is in 1ts lowest
position is in engagement with a contact 82. The con-
tact 82 1s connected by means of a wire 83 to a contact
plate 84 mounted upon the rod 29 which is secured to
the core of magnet 30. Above the contact plate 84 and
in position to be engaged thereby when the rod 29 is
raised 1s a contact 85 which is connected by a wire 86

| to one terminal of the magnet 6, the other terminal of

the magnet being connected to the return 62 by means
of a wire 87. Above the contact plate 78 of the arma-
ture of magnet 72, and in position to be engaged thereby
when the magnet 72 is energized is a contact 88 which
18 connected by means of a wire 89 to the contact 65.
A contact 750 is arranged above the contact plate 75
and 1s constructed to remain in engagement with the
contact plate 75 during the upward and downward
movements of the core of magnet 6 after the signal has
been set at safety and to be separated therefrom only
when the core of magnet 6 drops to restore the signal
to its normal position at danger. The contact 750
1s connected by means of a wire 751 to one terminal of
the magnet 6.

By means of the contacts and connections above de-
scribed, the signals are actuated when cars enter and
leave the block as follows: Both signals being in their
normal position at danger, when a car enters the block
from the left, the circuit closer 63 at that end of the
block is actuated to connect the trolley wire 61 to the
contact 64. A current is thereby transmitted through
the magnet 30 and the rod 29 is raised bringing the
contact plate 84 into engagement with the contact plate
86. A circuit is thus closed through the magnet 6 of
the apparatus at the entering end of the block as fol-
lows: Wire 68 of apparatus B, contact 69, contact plate
70, wire 71, magnet 72, wire 73, contact 74, contact
plate 75, line wire 77, contact plate 78 of the armature
of magnet 72 of apparatus A, contact 79, wire 80, spring

O

wire
83, contact plate 84, contact 85, wire 86, magnet 6,
and wire 87. The core 5 of the magnet 6 of apparatus
A 18 thus raised and the target 1 of apparatus A is set
at safety and locked in such position by the engage-
ment of the locking lever 9 with the shoulder at the
lower end of the enlarged portion of rod 3. Asthe lock-
ing lever 9 swings into locking position, the contact

plate thereof is separated from the contact 82 and there- .

by this circnit through the magnet 6 is broken, the
magnet 1s de-energized and the core is allowed to drop

until stopped by the engagement therewith of the
| locking lever.
In the arrangement shown in |
the drawing two of these line wires are provided, the

The positions of the various parts of
the signal apparatus at this point in the operation are
asindicated in Fig. 3. In order to maintain the magnet
72 of apparatus B energized, for a purpose to be pres-
ently explained, after the circuit through the magnet
6 1s broken by the separation of the contact plate on
the locking lever 9 from the contact 82, a Spring con-
tact plate 90 in electrical connection with the wire 80
is provided which when the core of magnet 6 is in its
lowest position is held out of engagement with a con-
tact 91 by means of a projection 92 of insulating mate-
rial on the core of the magnet. The contact 91 is con-
nected to a wire 93 which leads to the return 62. By
this construction during the upward movement of the

core of magnet 6 the spring contact plate 90 is allowed

to engage the contact 91 and thereby a circuit including
magnet 72 of apparatus B is closed as will be apparent
without further description.

The movement of the armature of magnet 72 of ap-
paratus B brings the contact plate 78 into engagement
with the contact plate 88 thereby disconnecting the

line wire 76 from the wire 80 of apparatus B and con-

necting 1t to wire 89 which leads to contact 65. The
purpose of maintaining the magnet 72 energized is to
keep the line 76 connected to the line 89 in order to
furnish a circuit through which the magnet 6 of the
apparatus at the entering end of the block may be ener-
gized when cars leave the block. When the car which
has entered the block from the left leaves the block,
the circuit closer 63 at the leaving end of the block is
actuated to connect the trolley wire 61 to the wire 89
of apparatus B. A circuit through the magnet 6 of
apparatus A 1s thereby closed as follows: Wire 89 of
apparatus B, contact 88, contact plate 78, line wire 76,
contact plate 75 of apparatus A, contact 750 with which
the contact plate 75 is in engagement when the signal
of apparatus A is set at safety, wire 751, magnet 6
and wire 87. If one or more cars enter the block from
the left before the first car leaves the block, the con-
troller will be actuated as hereinbefore described and
the signal at the entering end of the block will be re-
stored to its normal position at danger only when the
last car leaves the block.

The operation when cars going in the same direction
enter and leave the block simultaneously and when cars
simultaneously enter the block from opposite directions
will be readily understood from the description already
given of the construction and mode of operation of the
signal apparatus. - |

It will be noted that when cars enter the block from
the left, the line wire 77 is utilized in setting the sig-

nal at the entering end of the block and the line wire
76 is utilized in restoring the signal to normal condi-
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tion. When cars enter the block from the right the
line wire 76 is utilized in setting the signal at the en-
tering end of the block and the wire 77 is utilized in
restoring the signal to its normal position as will be ap-
parent from an inspection of Fig. 1 without further
description.

It will also be noted that by the use of two line wires
in connection with the magnets 72 an 1mproper actua-
tion of the signals is prevented in case there 1s a ground
on one of the line wires. Thus, if there is a ground on
the line wire 77, for instance, the signal of apparatus A
will not be moved to its safety position when a car en-
ters the block from theleft, and the system will be 1mop-
erative for cars going in one direction. In such a case
it 1s also desirable that the system be rendered inop-
erative for cars going in the opposite direction, and in
the arrangement illustrated in Fig. 1 this is accoms-
plished by the separation of the contact plate 78 Irom
the contact 79, the magnet 72 of apparatus B being en-
ergized by current flowing through line wire 77 to the
oround and the separation of the contact plate 78 from
the contact 79 breaking the circuit through which the
signal of apparatus B is set at safety by cars entering
the block from the right.

In addition to the targets 1 the apparatus indicated
in Fig. 1 are also provided with electric lamps which
may be utilized for night signaling in place of the tar-
eets 1 or as auxiliaries thereto. Ifach apparatus is also
provided with an auxiliary signal lamp for indicating
an actuation of the controller when a car enters the
block and for also indicating when the number of cars
which the controller is constructed to allow upon the
block at one time are upon the block. These lamps
are indicated at 94, 95 and 96. The lamp 94 1s adapt-
ed to give a red light and is utilized as a danger signal.
One terminal of this lamp 1s connected by a wire 97
which includes a suitable resistance 98 to the return
62 and the other terminal 18 connected to a contact 99.
Adjacent to the contact 99 is a contact 100 which 1s
connected by a wire 101 to the trolley wire 61. A
contact plate 102 on the armature lever of magnet 72
is arranged to bridge the contacts 100 and 99 when
the magnet is energized and thereby close the circuit
of the lamp. As will be apparent from the preceding
description the magnet 72 of the apparatus at the dis-
tant end of the block is kept energized so long as the
signal at the entering end of the block remains set at
safety. The lamp 94 at the distant end of the block
therefore remains highted while a car 1s on the block
and serves as a danger signal in the place of or in addi-
tion to the target 1.

The lamp 95 is adapted to give a green light and 1s
One terminal of this lamp
is connected by means of wire 103 to the resistance
98 and the other terminal is connected by means of a
wire 104 to the contact 43. The lamp 96 is adapted
to give a white light and is utilized as an auxiliary

“signal to indicate an actuation of the controller. One

60

6o

terminal of this lamp is connected by means of a wire
105 to the resistance 98 and the other terminal 1s con-
nected by means of the wire 106 to the contact 44. The
spring-actuated lever 45 1s in electrical connection
with the contact plate 42 and is connected by means of
a, wire 107 to the trolley wire 61. As has been here-

inbefore described when the signal is in its normal |

————
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position at danger the contact 42 1s held out of engage-
ment with hoth contacts 43 and 44. When the signal
is set at safety the contact plate 42 1s brought 1mmto en-
cagement with the contact 43 and thereby the circuit
of the lamp 95 is closed. Each time a car enters the
block after the signal at the entering end of the block
is set at safety, the contact plate 42 is brought into en-
cagement with the contact 44 and is then returned into
engagement with the contact 43. The circuit of Jamp
95 is thus momentarily broken and the circult of lamp
96 is momentarily closed. The lamp 96 is thus mo-
mentarily lighted to indicate that the controller has
been actuated when a car enters the block. When
a fifth car enters the block belore the first car has
left the block the contact plate 42 remains 1n engage-
ment with the contact 44 as has been heremmbefore
described and the lamp 96 remains lighted until the
controller has been moved backward a step by the
passage of a car off of the block. The lamp 96 thus
indicates to an approaching car that the block 1s full.

It is desirable that means be provided for preventing
the setting of the signal at the entering end of the block
at safety when a car enters the block in case the cir-
cuit through which current is transmitted when a car
leaves the block to restore the signal is connected to a
source of current as by a cross on the line wire through
which a current is transmitted when a car leaves the
block.

As has been described, in the system illustrated m
Fig. 1 the line wire 76 1s utilized in fransmitting current
to restore the signal when cars pass through the hlock
from left to right, and the line wire 77 is utilized to
transmit the current torestore the signal atthe entering
end of the block when cars pass through the block from
right to left. In the system illustrated 1n ffig. 1 1t will
he seen that if the signal of apparatus A 1s sct at satety
while the line wire 76 is connected to a source of current,
a current will be transmitted through the magnet 6 1m-
mediately upon the engagement of the contact plate 75
with the contact 750 and thereby the core of the magnet
will he held raised permanently. In the same manner
the core of magnet 6 of apparatus B would be held per-
manently raised if the signal of apparatus b were set at
safety when the line wire 77 was connected to a source
of current, Inorderto prevent the setting ol the signals
in such a case a contact plate 108 is provided above the
contact plate 70 in position to be engaged by the con-
tact plate 70 before the contact plate 84 1s brought into
engagement with the contact 86 and the contact plate
108 is connected by means of a wire 109 to the wire 93.
By this construction if the line wire 76 1s connected fo
a source of current when a car enters the block from the

left, the plate 70 of apparatus A is brought into en-

oagement with the contact 108 and thereby a current
is transmitted through the magnet 72 of apparatus A
which being thus energized draws up its armature and
separates the contacts 78 and 79 thereby breaking thg
circuit through which the magnet 6 of apparains A
is energized to set the signal at safety and preventing
the setting of the signal. The circuit through which
the current is transmitted to wire 76 through the mag-
net 72 consists of the contact plate 75, contact 74, wire
73, magnet 72, wire 71, plate 70, contact 108, and
wires 109 and 93. In the same manner a current 1s

transmitted through the magnet 72 ol apparatus B
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when a car enters the block from the right in case the
line wire 77 is connected to a source of current as will
be obvious without further description. It is also
desirable to prevent the setting of one signal when the
line wire through which current is transmitted to set

the other signal is connected to a source of current by |

a cross on the wire as in such case the setting of one
signal at safety when a car enters the block from one
direction will not prevent the other signal from being
set at safety when a car enters the block from the Oppo-
site direction. Thus if a cross exists on the wire 77
which forms a portion of the circuit through which
the magnet 6 of apparatus A is energized to set the
signal of this apparatus the setting of the signal of ap-
paratus B at safety will not prevent the energizing of
magnet 6 of appamtus A when a car enters the block
from the left, a circuit through the magnet being com-
pleted by the engagement of contact plate 84 of appa-
ratus A with contact 85. The arrangement above
described prevents the setting of one signal when a

cross exists on the line wire through which current is

transmitted. to set the other signal and I consider an
arrangement for effecting this result to constitute a
feature of my invention whether or not the line wires
are also utilized to transmit cwrrent to restore the
signals,

The circuit connections illustrated in Fig. 7 are the
same as those illustrated in Fig. 1 with the exception
that a magnet 110 is included in the wire 89 between
the contact 65 and the contact 88, this magnet being ar-
ranged to act upon the armature of 'magnet 72 and move
1t 1n the opposite direction to that in which it is nioved
under the influence of magnet 72, and with the excep-
tion that the contact 91 instead of being connected
diréctly to the wire 93 is connected by means of a wire
112 to a contact spring 113 which is arranged to bear
against a contact plate 114 on the latch 20 which contact
plate 1s in electrical connection with the wire 93. The
arrangement ot the contact plates 113 and 114 is such
that they are only brought into engagement when lateh
20 18 held 1in its depressed position by the engagement
therewith of the pin 22 the contact plates being out of
engagement at all times except when the signal is in its
normal position at danger. The armature is held in the
position to which it is moved by either magnet 110 or

72 by means of a spring 111 which is arranged to swing

over the pivotal center of the armature when the arma-
The pro-
vision of the magnet 110 and of the contact plates 113
and 114 1s for the purpose of preventing the signal at one
end of the block from being set at safety when a car en-
ters that end of the block unless the signal at the other
end of the block has been returned to its normal posi-
tion at danger by the passage of a car off of the block.
That 1s, 1f, after a car has entered the opposite end of
the block to that shown in Fig. 7, the signal of the appa-
ratus at the opposite end of the block is returned to its
normal position at danger before the car passes out of
the block, the entrance of a car onto the end of the block
ilustrated in Fig. 7 will not operate to set the signal of
the apparatus at that end of the block at safety.
manner in which this result is accomplished will be ap-
parent from an inspection of the drawing, from which
1t will be seen that the contact plate 78 will be held in

The |

4

with the contact 79 until a current is transmitted through

5 themagnet 110, which occurs only whena car passes off of

the block. So long as the contact plate 78 remains in
engagement with contact 88 the circuit, through which
magnet 6, indicated in Fig. 7, is energized to set the sig-
nal, 18 broken at the contacts 78 and 79 and therefore if
the signal at the other end of the block is returned to its
position at danger by any other means than by the
passage of a car off of the block, the entrance of a car on
to the end of the block illustrated in Fig. 7 will not
cause the magnet 6 of the apparatus at that end of the
block to be actuated to set the signal at safety.

It will be seen that in the signal system illustrated in
the drawings the circuit through which current is trans-
mitted to set the signal at one end of the block is broken
when thesignal at the other end of the block is set by the
separation of the contacts 74 and 75. The signal at
etther end of the block can therefore be set at safety
only when the signal at the other end of the block is in
1ts normal position at danger. It will also be seen that
the circuit by which the signal at one end of the block
18 set at safety is broken, whenever the magnet 30 of the
apparatus at the other end of the block is energized, by
the separation of the contacts 70 and 69. The siniul-
taneous entrance of cars upon the block from opposite
directions will therefore fail to set either signal. If de-
sired, the circuit closers 63 at the opposite ends of the
block may be differently timed so that one cireuit
closer will remain closed longer than the other. DBv
this means one cf the signals will be set even if cars en-
ter the block simultaneously from opposite directions,
the other signal, however, remaining in its normal posi-
tion at danger and thus preventing the car which has
entered the hlock at that end from proceeding. The

~movement of the contact plates 78 from the contacts 79

to the contacts 88 in addition to accomplishing the re-
ults hereinbefore referred to also serve to produce a
second break in the circuits through which the signals
are set at safety. |
Having thus described my invention but without lini-
1ting the various features thereof to the specific con-
structions, arrangements and circuit connections illus-
trated 1 the drawings and above described, I claim as
new and desire to secure by Letters Patent:

1. A railway block signal system, having, in combina-
tion, a magnet, an armature therefor, a signal actuated
by the armature, a locking device for preventing the re-
turn of the armature to normal position after having been
attracted to set the signal, means for actuating the lock-
ing device upon a subsequent attraction of the armature
to release the armature, a latch arranged to hold the lock-
ing device out of engagement with the armature after its
release, and means for actuating the latch to release the
locking device, substantiaily as described.

2. A railway Dblock signal system, having, in combina-
tion, a magnetf, an armature therefor, a signal actuated
by the armature, a locking lever for preventing the return
of the armature to normal position after having Dbeen
attracted to set the signal, means carried by the arma-
ture for actuating the locking lever upon a subsequent
attraction of the armature to release the armature, a
lateh arranged to hold the locking lever out of engagement
with the armature after its release, and means carried by
the armature for actuating the latch to release the loeking
lever when the armature returns to normal position, sub-
stantially as described.

3. A railway Dblock signal system, having,
tion,

in combina-
a magnet, a longitudinally movable and rotatable

engagement with the contact 88 and out of engagement | armature therefor, a signal actuated by the armature, :
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lockinge device for preventing the return of the armature
to normal position after having been attracted to set the
siegnal, and an actuator for the locking device mounted to
rotate with the mirmature and to be moved to actuate the
locking device to release the armature upon a subsequent
attraction of the armature, substantially as described.

4, A railway block signal system, having, in combina-
tion, a signal, signal setting and restoring means, 1 con-
troller for preventing the restoration of the signal until
the last car leaves the block comprising a ratchet wheel,
means for advancing the ratcehet wheel step by s8tep, a
spring for: returning the ratchet wheel, an escapement
pallet provided with detents integral therewith, studs
rigid with the pallet on opposite sides of its pivot, a yield-
ingly mounted cam plate and means for reciprocating the
cam plate to engage said - studs alternately, substantially
as described.

5. A railway Dblock signal system, having, in combina-
tion, a signal, signal setting and restoring means, a con-
troller to prevent the restoration of the signal until the
last ear leaves the Dblock, an auxiliary signal for indicating
an actuation of the controller when a2 car enters the block,
means ftor momentarily displaying said auxiliary signal
when a car enters the block, and means for continuously
digplaying said auxilinry signal when a predetermined
number of cars are on the block, substantially as described.

3. A railway block signal system, having, in combina-
tion, a signal, signal sefting and restoring means, a con-
troller for said restoring means, means for actuating the
controller to prevent the restoration of the signal by said
restoring means until the last car leaves the block, means
for indicating an actuation of the controlier when a car
enters the block, and means for indicating to a car ap-
proaching the bloek the presence of a predetermined num-
ber of cars on the block, substantially as described.

7. A railway Dblock signal system, having, in combina-
tion, a sienal, signal setting and restoring means, a con-
troller for said restoring means, means for actuating the
controller to prevent the restoration of the signal by said
restoring means until the last car leaves the Dblock, and
menns for indicating to a car approaching the hlock the
presence of a predetermined number of cars on the block,
substantially as described.

8. A railway Dblock signal system, having, In combina-
tion, a signal, electrical apparatus actuated svhen cars
enter and leave the block to set and restore the signal,
means for closing a circuit through said appariatus to set
the sienal when & car enters the block, means for closing
a cireuit through said apparatus to restore the signal when
a car leaves the Dblock, and means for preventing the set-
ting of the signal while the circuit which 1is closed by &
car leaving the block is connected to a source of current,
substantially as described.

9. A railway Dblock signal system, having, in combina-
tion, a signal at each end of a track section or block,
meansg for sefting one signal at safety when a car enters
the block in one direction, means for restoring said signal

when a car leaves the block, means for setting the other

sienal at safety when a car enters the bloek in the other
direction, means for restoring said signal when a car
leaves the block, and means for preventing the setfing or
one signal at safety if the other signal is restored by
means other than a ecar leaving the Dblock, substantially
as deseribed.

10. A railway block signal system, having, in combinil-
tion, a signal at each end of a track section or Dblock
standing normally at danger, signal setting and restoring
means acting to set the signal at the entering end of the
Dloek at safety when a car enters the Dblock from either
direction, and to restore the signal when a car leaves the
bloek, and means for preventing the setting of one signal
at safety while the other signal is at safety, substantially
as described. ' |

11. A railway Dblock signal system, having, in combina-
tion, & signal at each end of a track section or Dblock
standing normally at danger, a locking device for each
sienal, and signal- setting and restoring meansg acting to
set the signal at the entering end of the Dblock at siafety
when o car enters the block from either direction, and
to actuate the locking device of saild signal to release the

—
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sienal when a car leaves the block, substantinlly as
descrihed.

12. A railway bloek signal system, having, in comhin:t-
tion, a sienal at each end of a track secfion or block
standing normally af danger, a locking deviee for cach
siennl, means for setting the signal at the entering end
of the Dblock at safety when a car enters the block from
either direction, means for actuating the locking device
of the signal at the entering end of the block to release
the signal when a ear leaves the Dloek, a controller and
menns Tor actuating the controller to prevent the actui-
tion of said locking device until the Iast car leaves the
block, substantinlly as described,

13, A railway Dblock signal gystem, having, in combim-
tion, a signal at each end of i track section or Dblock
standineg normally at danger, an actuating magnet for
each sienal, means for closing a civcuit mcluding the
magnet of the signal at the entering end of the block
when a ear enters the block from either dirvection, and
means actuated by the movement of the signal at the
entering end of the Dblock to safety for breaking the
cireuit of the maenet of the signal at the distant end ol
the bloek, substantially as described.

14, A railway block signal system, having, in combina-
tion, @ sienal at each end of a track section or hlock,
sienal setting magnet for each signal acting when ener-
oized to set the signal at safety, two line wires, means for
closing a cireuit including the signal getting magnet at the
entering end of the Dhlock and one of the line wires when
a car enters the Dblock in eithier direction, said circult
including one line wire when cars enter the block in one
direction and including the other line wire when cars
enter the Dlock in the opposite direction, a magnet In snid
cirenit at the distant end of the block, a source ol current
connected to said cirenit at the distant end ot the bhloclk.
and means actuated by said last mentioned magnet when
energized by a ground on a line wive for preventing :
closure of the circuit including the signal setting magnet
at the distant end of the block by a car entering that end

- ptf the hlock.

15. A railway block signal system, having, In combin:-
tion, a sienal at each end of a track seection or block
standing normally at dangelr, means for selting the sicnal
at the entering end of the Dblock at safely when a car
onters the bloek from either direction, means for restoring
the signal when a car leaves the Dblock, a coniroller fov
gnid restoring means, and means for actuating the con-
troller to prevent the restoration of the signal until the
last ear leaves the Dlock, substantially as described,

16, A 1':;1ilwnjr bloek sienal system, having, in combina-
tion, a signal at each end of a track section or block
standing normally at danger, an actuafing magnet for
ench signal, means for closing a cirvcuit including the
maenet of the signal at the enftering end of the hlock when
n cnr enters the bloek from either dirccetion. means in-
cluding the actuating magnet of the signal at the entering
end of the block for restoring said signal, and means tor
closing a cireuit including said magnet when a car leaves
the block, substantially as described.

17. A railway block signal system, having, in combini-
tion, a signal at each end of a track secction or bloc¢k
standing normally at danger, an actuating magnet dor
each signal, means fTor closing a circult including the
maenet of the signal at the enfering end of the block when
a2 car enters the Dblock from either direetion, means in-
cluding the actuating magnet of the signal at the entering
end of the Dblock for restoring said signal, means lor
closing a cireunit including said magnet swhen a car leaves
the Dlock, a controller for said restoring means acting to
prevent the restoration of the signal until the last ear
leaves the block, means for actuating said controller when
cars enter the Dlock, and means including sald actuating
magnet for actuating the contreller swvhen cars leave the
block, substantially as described.

18. A railway Dblock signal system, having, in combina-
tion, a signal at cach end of a track section or block.
electrical apparatus at each end of the block for actuating
said signals, two line wires, means for closing a circuit
including one of the line wires through the apparatus ot

- one end of the block to set a signal when a car enters the
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‘block from one direction, means for closing a ecircuit in-

cluding the other line wire through the apparatus at the
other end of the block to set a signal when a car enters
the block from the opposite direction, and means for pre-
venting the setting of one gignal ‘while the wire through
which current is transmitted to set the other signal 1is
connected to a source of gurrent, substantially as de-
scribed. | -

19. A railway block signal system, having, in combina-

tion, a signal at each end of a track section or block, -
electrical apparatus at each end of the block for actuating

said signals, two line wires, means for closing a circuit

including one of the line wires through one apparatus to .

set a signal when a cdr enters the block from one direc-
tion, means for closing a circuit including the other line

wire through said apparatus to restore the signal when a
car leaves the block, means for closing a circuit including
said last-mentioned wire through the other apparatus to
set a signal when a car enters the block from the opposite
direction, and means for closing a circuit including the
other wire through said last-mentioned apparatus to re-
store the gignal when a car leaves the block, substantially
as described. *

In testimony whereof I affix my signature, in presence
of two witnesses.

WINTHROP M. CHAPMAN.

YWitnesses :
I'rEp Q. Fisy,
ALFRED H. HILDRETH.
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