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'.,Ta all whom it Mmay concerm:

Be it known that I, Asram L. BowEg, a
citizen. of the United Stetes residing at Boy—

‘ertown, in the county of Berks and State of

Pennsylva,ma have invented a new and use-

- ful Block- Slgnal System for Electric -Rail-
- wa,ys of which the following is & speelﬁca,tmn
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My invention relates to 1mprovements 1n
signal systems for electric railways in which

the signals are operated by relays, which in
" turn are energized when a car passes over an
- insulated rail or rails forming a part, of the.

~ two main rails of the road-bed. It dlffers

from other systems which show or throw sig-
nals at two or more points to indicate that a
certain block or section of track is occupied

by a train or car in that the change of sig-

~nals 1s produced eutemetleelly without ne-
~cessitating the operator’s leaving the car.
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~ ually when so desired. Furthermore, means

Means are also provided for operating it man-

are provided on the car for altering the op-

- era,tmn of the signals at any time.

" when the torresponding section of the. track.

A further object is to employ signal-cir-
cuits which are‘supplied with currerit only

- is unoccupied, thus lighting the signal-lamps
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,'onl when the safety-signal is desired.
The drawing forming a part of this speci-
fication illustrates apparatus embodymg the
| pnnmples of my invention.

In the drawing, A designates the trolley— |

conductor of an electric railway:

35

| E and B represents the rails of the S1d1ng

‘B is the ‘main supply-feeder, which has
branches b b leading to the signaling appa-
ratus located at the turnouts.

D.represents the rails of the main track,
Beth

| 1‘&118 of the track are not shown in the drew—-

40 mg. -
_ CC represents pairs of msuleted rells in the |

- lated rails in each turnout are longer than
~ any car and are connected together by wire
1. Those in the turnout are located -oppo-
site -each .other, and likewise those in the

4‘5

--turnquts or adjacent to them. These 1nsu-

© main rails-are located opposite each other.

L L are the track-relays connected to the

* ‘main Tails by wire 3 and .to the insulated

50 rails in the manner to be described later.

“Wire 4 conneéts the rails in front of the insu-
Tated rails with the rails behind them; thus |-

‘the continuity of the earth-con-
elay I operates. an “armature-le- |

preservm
~ductor. .

I contact common to both switch-arms,

' ver N when that relay is momentarlly ener-
gized by a passing car. A pivoted arm O° is
provided - below with a projection resting
upon a small wheel O¢, supporting the arm

upon the notched or indented periphery of a

break-wheel e.. This device 1s adapted to
shift the switch-arm alternately into engage-
ment with contact 34 above and with con-
tact 33 below. The break-wheel ¢ is joined
to the ratchet-wheel f, upon the upper sur-
face of which the pawl n rests. A's Frlng S

tends to pull and hold the armature-lever N -
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6¢

away from relay L. Stops H and H’ limit

the movement of lever N. Two other relays

M and M’ are used in connection with rélay ,‘

.. Two switch-arms O? and O3 are connect-.
ed together by a bar of insulating material =

P." These switch-arms serve as pole-changers

path of the sw:ateh—arms
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-and are adapted to be drawn alternately to-
‘ward relays M and M’. -
‘Three contacts 8; 7, and 9 are placed in the:
Contacts 8 and 9

| are conmnected to the .main feeder B by
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branches b b. Centa,ct 7, which is the Imddle - .

connected to the rail D by wire 13. Arm O?

1S
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connects with the advance signal-circuit -

signal - circuit threugh wire 17. Arm O 1s
adapted to touch contact 8 when drawn to-
ward relay M’ and is also adapted to touch

contact 7-when drawn toward relay M.. Like-
| wise arm O° is adapted to touch contact 7
when drawn toward relay M’ and is also
adapted to touch contact 9 when drawn to--

ward relay M. Arm O%is connected to arm
O*in the turnout in the rear by wire 17, light
w at that end of the intervening section, line
wire 16,lightw’ at the other end of the sectmn

| and wire 15.

The insulated rails are connected b ‘wire
41 to switch-arm O°.
pletes the circuit through relay L in two
ways, according to its position.
leads from contact-point 34 to relay M, and

wire 40 leads from relay M to wire 37, Wthh .
is connected to the second electrode of relay

L. Wire 36 leads from contact-point 33 to
relay M/, and wire 39 connects that relay

This SW1teh—erm com- -

Wire 35

‘through wire 15, and arm O° with the rear

9o
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1ee-_

+ with wn'e '37. The circuit is divided - be-'_' |
‘tween wires 37 and sw1teh-a.rm os.
- 'When arm O° occupies its- 1ower pesmun )
the circuit through the relays is as follows:
' from msulated r&ﬂs C thtough wire 41, arm
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(%, contact-point 33, wire 36, .Zrela,y‘ M/, wire

39, wire 37, relay Li, and wire 3 to the rails D.
When arm O° occupies its upper position, the
circuit is as follows: from msulated rail C
s- through wire 41, arm 3, contact-point 34,
wire 35, relay M, wire 40, wire 37, relay L,

and wire 3 to rails 2. 'When the switch-arm

O is in its upper position, relays L and M are
in the circuit from the insulated rails C to
1o rails D and when in its lower position relays
L. and M’ are in that circuit. Switch-arms

0? and O3 are provided with handles 42 and |

38 to permit their operation manually.

A wheel 25 of a car is connected by wire 26
to a resistance 24 on the car.. Wire 27 con-
nects the other end of the resistance to con-
tact-point 22 in relation to contact-point 20,

which connects with the trolley-wire A
through wire 12, trolley-pole 19, and trolley-
20 wheel 18.. A bar of metal 21 is adapted to
" be moved by a lever 23, so as to connect
%oints 20 and 22 or disconnect them at will.
o extra apparatus need be used on the car
if the motors be used as resistance and the
controller as the switch 23, and to operate
the signals it .will be necessary only to have
part or all of the power turned on w ile cross-
ing the insulated rails. To prevent the op-

~ eration of the signals, the power may be

Z5

30 turned off while crossing the insulated rails,

The operation of the device is as follows:
When the line is clear, the switch-arms are all
~ turned, so that a line-wire is connected to the
main feeder B at one end by means of either
35 contact 8 or 9 and branch b and at the other
end to the rails by contact 7 and wire 13.
The current flows through the various line-
wires, lighting the lights w and v’ in each sec-
tion. In the drawing the car ‘1s shown.as
40 having passed over the track irom right to
left. gB
turnout on the right the arms O° were horl-
zontal Theratchet-wheelsand break-wheels
were in the position shown on the-left, but
with the pawl in notch 30 and with the switch-
arms O? and O® in the left-hand position.

Lights wand w’ of the section shown in the

drawing were lighted. The circuit was as
follows: from feeder B through branch b, (on
the right,) eontact-point 8, arm O?, wire 15,
light w’, wire 16, light w, wire 17,arm O3, con-
tact-point.7, and wire 13 to the rails. When

the car passed onto:the.insulated rails, the
current from the feed-wire flowed through-

the following eircuit: from wire A, through
wheel 18, pole 19, wire 12, contact 20, plate
21, contact 22, wire 27, resistance 24, wire 26,
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brush 11, the wheels 25, insulated rail C,

wires 1 and 41, arm O, contact-point 34, wire
60
lays L and M. Relay M draws the switch-

arm to the right-hand position, and relay L
draws armature-lever N forward, permitting

65 pawl n to slide from notch 30 to notch 31. |

efore the car had approached the

35, relay M, wire 40, wire 37, relay L, wire 3,
to the rails D'D. The current energizes re-

810,705 :

With switch-arm Of of the left-hand sié[e of

the drawing in the left-hand position and

switch-arm O? of the right-hand side of the
drawing in the right-hand position ‘the cir-
cuit through lights w and w’ of the interven-

[ -

ing section is as follows: from the earth-con-

ductor D on the right, through wire 13, con-

70

tact-point 7, arm O2, wire 15, light w’, wire

16, light w, wire 17, arm O%, ¢ontact-point 7,
and wire 13 to the earth ‘connection. No
current flows through the lights and a car at

the left-hand . turnout does not receive a

safety-signal from light w there. When the

car leaves the insulated rails at the right-

hand side of the drawing, relay L 1s deéner-
sized and spring S pulls the armature-arm

back and turns the ratchet-wheel one pomnt

and wheel O* drops into a notch on the pe-

riphery of wheel ¢ and connects arm O° with

contact-point 33. The same results take
place when the car reaches the next turnout
on the left-hand side of the drawing, pulling
the switch-arms to the right, as 1s shown.
Then the circuit through the rear line-wire 1s
asfollows: from the main feeder B to branch b,
contact-point 9, arm O3, wire 17, light w, wire

16, light ', wire 15, arm O?, contact-point 7,

wire 13 to the earth-conductor, again lighting
thelightsintervening and allowing another car
to enter the section. When the car leaves
the insulated rail, the armature-lever N 1s

80

Yo
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drawn back by the spring S and pawl » turns

the break-wheel one point and shifts arm O*

to connect with contact-point 33. When an-
other car reaches the insulated rails on the
right, the current flows through the relays as
follows: from the feed-wire A, through the
car, through rail C, wire 1, wire 41, arm O,
contact-point 33, wire 36, relay M’, wire 39,
wire 37, relay L, and wire 3 to the other rail.
The switch-arms O? and O? are drawn to the
left and the safety-signal is no longer dis-

played at the end of the intervening section.
"The circuits as follows: from branch b of the

main feeder B, through contact-point 8, arm
O?, wire 15, light @', wire 16, light w, wire 17,
arm O3, contact-point 9, to branch b ol the
main feeder B. No current flows.. The re-
sults are the same with cars going in either

direction. No two cars should be permitted

to occupy the signaling. position in a turnout
at the same timie. ‘Thus cars succeeding
each other turn the switch-arms alternately

to the right and left positions and on leaving:
-the insulated rail alternately set the track -

strument to connect relays M and M’ alter-

nately in the circuit, producing the results

described. .

Certain parts of the apparatus may be du-
plicated, and switch-arms O* and O may be
operated independently of each other. }

~Where a single imsulated rail is used in-
stead of a pair of insulated rails in the main
track and in the turnouts, wheel 25 of the
car must be insulated from the other wheels

jgele
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810,705

~ of the car, and an extra resistance must.be

~-the car. Then the switch 23 should be
turned to cornect contacts 20 and 22 only

when In the vicinity of the insulated rails. -
- What I claim as new, and desire to secure

used, and the controlling-switch 23 must be
distinct and separate from the controller. of

by Letters Patent, is the followi

1O

ng: .
1. In a block - signal system Eor, electric

railways, the combination with the track di-

vided into blecks or sections, of insulated
rail-sections between adjacent blocks, a feed-

- wire extending along the railway, a circuit-
changing switch at the end of each block,

5

‘main signal-wires extending from one of said

~ switches to the other, said switches arranged
.10 cohnect the main signal-wires terminating

~therein. alternately to the feed-wiré and to

the common return of the power - circuit,

s

‘magnets to operate said switch, and. elec-

. trical means cooperating with a car to ener-

gize said magnets alternately as successive

- cars arrive upon the insulated track-section

- 2. In
rallways, the combination with: the track di- |

.at the end

of block, substantially as .de-
scribed. - - o e

a block -.-_"sigk'ﬁal system f'(')r. electric

vided into, blocks or sections, of ‘insulated

O

- to connect the main signal-wires terminating
therein alternately to the feed-wire and to |
‘the common return of - the power - circuit;

l:L
.
hH

rail-sections between adjacent blocks, a feed--
-wire extending along the railway, a circuit:
changing switch at the -end of each block,
‘main sighal-wires extending from one of

*?

‘magnets to operate said switch, a circuit di-

“vided into two branches, one of said magnets

~connected in each of said branches, a. magnet

nets.- alternately

connected In circuit' commeon- -to both
- “branches, means operated by said third mag-

net to energize said switch-operating mag-
| a8 successive CATS. arrive.
upon the insulated track - section adjacent

thereto, substantially as. described.

3. In a block-signal system for: electric

. rallways, the combination with the track.di- .
‘vided ‘into blocks or sections, of insulated

. rail-sections between adjacent blocks, a feed-

o wire extending along the railway, a circuit- |

~ changing switch at the end of each. block,.

.main signal-wires extending from one of said.

switches to the other, said switches arranged |

‘to-connect the main signal-wires terminating

vided into two branches, one of said magnets |
-connected in'each.of said:-branches, a magnet !
-connected to circuit comion to both of said

|{)"

- branches and in'circuit with the- msulated:
rails;-a movable contact device, means coop-

erating with the last-named magnet to bring

‘said contact.devige into electrical connection

4
. r
| 5

1 L]

LI

with said branches alternately, electrical con-

sald
switches to the other, said switches arranced

1

| stantially as described.- -

nection between said contact device and the

adjacent insulated track-section, a trolley-

wire and means to complete the circuit from

the said trolley-wire to the said insulated

-

track-section when a car arrivesthereon, sub-

4.  In a block-signal system, the combina-

 tion with a section of track, of traffic-con- ..
| trolling devices. in connection with a line-
‘wire terminating in g switch, which codper-

_ , 75
i ates alternately with a branch of the feed-

wire and the return-conductor; two magnets

in relation to the switch; a divided circuit,
one of said magnets being included in each
_branch of the circuit; a switch-arm arranged

to be-included alternately in the branches of
sald divided circuit, a ratchet-wheel; a pawl
for said ratchet-wheel actuated by an arma-

8o

ture, a third magnet included in both branch-

‘circuits for operating the armature, a break-
wheel provided with a notched periphe_ry,
sald break-wheel arranged for operation by
sald ratchet-wheel, the second switch-arm

‘resting upon the notched or indented periph-

| ery of the break-wheel, operative. devices for
energizing and deénergizing the circuit,- to-
ether with the rails forming the return-con-

uctors, and an Insulated rail-section- con-

nected-to the switch controlling the branch
- 93

cireuits, substantially as described. =~
.5, In a block-signal system, a series of

blocks, insulated rails between the blocks,
divided circuits terminating in the rails; each

circuit having an insulated rail for one ter- ..

‘minal, 8 magnet included in- and controlled
by both branch circuits, said magnet oper-

circuit, the commutating device serving to

10

-ating a comhmutating device controlling eachs:

connect the branch circuits alternately with

the main - circuit, an additional magnet in

10
‘each branch of the divided circuit, switch- -

arms In relation to these magnets, line-wires

terminating in a switch at each end, said

switch being -adapted to cooperate alter-

as desertbed. - |
. 6. In a block-signal system for electric ©
rallways, the combination with a series of -
blocks; signal - lamps connected with line--
. the ma; na 1 ng { wires terminating in switches at the turn-
“therein alternately to.the feed-wire:and to |
the common . return of the power -circuit, |
- magnets ‘to operate said switeh, a cireuit di- |

| nately with branches of a current-supply

11

wire and the return-conductor, together with
traflic - controlling devices adjacent to the -

turnouts, and devices for energizing and de-

energizing the divided circuits, substantially

outs, 8 feed-wire having a branch at each

IX

12

turnout, an earth-conductor having a branch -
liat -each turnout, the switches codperating-

“with the branches of the feed-wire and the

cuit with two-branch circuits at each turn-

return-circuit alternately, & main local cir-
12

out, a magnet included in and controlled by -

‘both branch circuits, said magnet operating
an armature, vawl, ratchet-wheel, and a ¢éom~
| mutating device serving to connect the .
‘branch circuits alternately with.the main lo-

L3
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cal circuit, & magnet in each branch circuit | when the car arrives at a given section of

agd n gpemtive relition tlo the sxﬁiitcfhes a,nél track, substantially as described. .

adapted to move them alternately rorwar | | | '

and‘p backward, a trolley - coﬁdu%tor, and | - ABRAM L. BQWER‘
¢ means cogperating with a car to complete a |  Witnesses: , |

circuit from said trolley-conductor through | Irwin T. Ensh,

one of said local branch circuits at a time, J. H. FUunk.
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