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“To all whom it may concern:

a-citizen of the United States, and a resi-
dent of Chicago, county of Cook, and State

Application. filed May 13,_1909.‘ Serial .ﬁ’o. 495,679,

of Illinois, have invented certain new and.

-useful Improvements in Railway Signaling

Systems, of which the following is a speci-
fication. -

Tlie invention relates to signaling svstems
for railways and more particularly for elec-
trically operated railways, and secks to pro-

“vide a simple and effective system by which
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the operator of each car or train will be noti-
fied when the line ahead of him is not clear,
either by reason of a° misplaced switch, an-
other car or train or for other cause.
" The present improvement is more particu-
larly designed for use in railway systems in
which all of the.cars or trains on the same
track run in the same direction.. '
The invention consists in the features of
improvement hereinafter "set forth, illus-

- trated in the -ccompanying .drawing and
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more particnlarly” pointed out in the ap-
pended clains. .

Figure 1 is a dingrammatic view of the
improved system, the equipment for two sep-
arate cars or trains heing represented. Fig.
2 is a diagrammiafic seelion of the railway
line. : : :
As stated, the invention is partienlaily ap-
plicable for use’in connection with electri-
cally operated railways, The fracks 10
form continuous main” condnctors for one
side, usually the negative side, of ‘the op-
erating cirenit for the car. motors, A trol-
ley rail or wive 11 forms a continnous con-
ductor -for the opposite or positive side of
the power cirenit. The condiictor for the
positive side of the power circuit shown in

Fig. 2,is in the form of an insulated -third

rall-11 arranged in usual manmer at one

side of the track: Each car or train is

Jprovided with a suitable trolley or shoe
12- which is connected by a ‘conductor 13,

- circnit breaking switch 14 and a conductor

15 to one pole of the motor 16 which is

arranged in any suitable or usual manner -
“to propel the car. The opposite side or

pole of the motor 16 is connected to the:

tracks or negative conductors for the power

~_«irenit by a conductor 17, wheel axle 18 and

car wheels 19 that run on the track. The

.motor circnit is provided with any suitable |

form of controlling switch (not shoin).
In accardance with the present invention

.  a pair of supplemehtal, or signpling conduc-
-Be it known that I, Hexry C. BENNECKE, | : raily

tors 20 and 21 extend along the railway line,
These conduectors are insulated and may be
of any suitable construction. . In the form 60
llustrated in Fig. 2, these conductors ¢om-
prise supplemental rails arranged between
the main rails 10 and are mourited ¢h plates
22 fixed .to the ties or. other ' fouridation
structure.  The rails are insulated from the 65
plates 22 by wooden supports, or rails: 23, -
These wooden insulating supports. are’ pro-
vided with projecting side flanges 24 having
inclined onter “faces and. regessed lower
faces, 'as shown in Fig. 2, to| prevent. the 70
short cireuiting of the supplemental rails or
conductors 20 and 21 by ‘moistire. oo
The supplemental ‘conductors 20 .and 21
are divided into sections or blocks 1s, indi-
cated in Fig. 1, and each section, of the con- 75

ductor 20 is connected: to the section of the
conductor 21 in the next adjacent blocks by
cross conductors 25. At all danger poinfs
-along the: railway line, such as | switches,
crossings and the like, a normylly open 80
switch. is interposed -between the supplex -
mental conductors 20 ‘and 21 ‘and 'is. ap-
ranged to be shifted to closed position when-
the line at that point is not clear,” 1In Fig. .
1 the rails 10’ of a side track are indicated 85
and the switeh rails 26 are shawn /in line
with the rails 107 of the side track, so that
the main line is not clear at this point. The
semaphore signal’ 97 at this peint Is -
ranged {o shift a normally opei; switch 9% 90
This switeh and its contact 29 a1¢ connectet]
Ly “conductors 80 {o the signilifg condug:
tors or rails 20 and 21. The switch rails 26
are-also arvranged to operate a normally
open switeh 31 by means of a sy table con- 95
nection 82, and this switeh at its contane 33 -
" is connected Ly conductors 84 and 30 topithe
signaling rails'or conductors 20 and 21
Besides the main traveling contacts 19

and 19 which engage the main conductors 109

11 and 10 of the.power civenit, each car or

train is provided with a pair of supplemen-’

tal traveling contacts 34 and 35 whidly are in

the form.of suitable brushes or shges ang

“which are suitably supported from: the car-: 105

body 36 in position to engage the supple-

mental conductors or rails 90 and g‘,{ -
The signaling ‘and safety equipment. of

“each car or train comprises an _electric bell N

37, an incandescent lamp 38-and sn electro- 118

magnet 39. The operating cireuit for these
parts,” in the preferred arrangement, de-



rives current from the motor circuit and.

comprises a pair of branch conductors on

- each car connected respectively to the two

5

- a pole-changing switch and
. of ‘branch. coriductors.  As shown, - the bell,

main contacts of the car and connected to
the two supplemental contacts of the car by
a second pair

- lamp and magnet are arranged in multiple
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~ blades 48 and
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in the signaling circuit. One pole of each
of these parts is connected to the negative
conductor” 17 ,of the mbtor cireuit by the
conductors 40, 41 and 42. The other noles-
of the bell, lamp and magnet are connected
by the conductors 43, 44 and 45 to a conduc-
tor 46 that is connected to two_diagonally-
opposite poles 47 and 47/ of a doubi pole,
double throw, pole-changing switch. ‘Fhe.
49 of this: switch are con-
nected by conductors 50 and 51 to the sup-
plemental contacts or brushes 84 and 35
which engage the signaling conductors or
rails 20 and 21. The two: iagonally oppo-
site poles 52 and 52’ of the switch are con-
nected by conductors 53 and 54 to the posi-
tive conductor 18 of the motor circuit,

The. conductors 42 and 53 are arranged
in the manner usually employed to form an
electric li%hting cireuit by which the car or
train is illaminated, Asg shown, a series of

ncandescent lamps 55 are interposed be-.

~ tween the conductors 42 and 53 and a resist-
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.the poles 47 and
~and 52’, in

ance 56, inter

osed in the conductor 53,
properly cuts

own the amount of ‘current

supplied to the supplemental lighting or-
5 signaling circuit. The present improved

signaling equipment. for a car or train is
thus adapted to be connected direct to the
electric ighting circuit now in common use,’

A resistance 57 is preferably interposed
in the conductor 43 leading to the bell 57,
since less current is required to operate the
bell than to operate the lamp 88 or the mag-
net 39. The electromagnet 39 is preferably
in the form of a solenoid and its core 58 1s
connected by a link 59 to a pivoted lever O,
This lever 1s connected by a link 61 to the
cirenit opening switch 14 and to an arm . 62
which operates the controlling valve 63 of
the air-hrake system on the ear op train,

Inthe diagram Fig. 1, the blocks formed
by the rail «etions 20 and 21 are numbered
1,3, 3 anid 4. The equipment for two cars | .

or trains .\ and T are represented as run-
ning on the same track formed by the rails
10.  The biades of the pole changing switch
of each equipment are enguged elther with
52 or with the poles 47’
accordance with the direction
in which the car or train is movine, If it
be assumed that the cars or trains A and B
are moving. in the direction indicated by
the arrows, the pole changing ‘switch on
each car will be in engagement with the
poles 47 and 52, as shown. As represented,
the car or train A is in block. No. 2 and car

‘the brush 35 and rail 21 of block

the power is cut off
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or train B is in the next adjacent block No.
3. Under such circumstances current will
flow from the positive power conductor 11
through the trolley 12 and conductor 13 of

car A, through resistance 56, ‘conductors 53 76
and 54 to the terminal 52 of the switch ;.

thence by switch blade 49; conductor 51 to
No. 2
thence by the cross connection 25 to the con-

ducﬁor 20 of black No. 8. If the next fol- 75°

lowing train is in block No. 4 the circuit
will be broken at the gap between the rails
20 of blocks Nos. 8 and 4, but if the car or

train is in block No. 8, as shown, the cireuit™ .
‘will be completed as follows ~—ifrom rail 20 80

to brush 34 and conductor 50 of car B to
the switch blade 48 and terminal 47 and by
conductors 46, 43, 44 and 45 to the bell 37 )
lamp 88 and magnet 39, and from these

parts by the conductors 40, 41, 42 and 17 to 85

the wheel axle 18, wheels 19 and tracks 10
which form the negative conductor of the
power circuit. The completion of this cir.
cuit will thus by the audible and visual
signals 37 and
the -engineer or motorman of the car or-
frain B. At the same time the solenoid 39

‘in.car or train B will be energized ‘and the

switch 14 shifted to open position, so. that

the car. The brake lever 62 will also be
shifted automatically to apply the brakes to
the car or train. As soon. as the car or
train A advances into block No. 1 the sig-

38 indicate danger ahead to 90

from the motor 16 of 95

naling circuit will be broken at the gap be- 100

tween the rail sections 20 of blocks Nos, 2
and 3 and the circuit through the bell 37,
lamp 88 and magnet 39 og car’or train
B’ will be opened and the engineer or mo-
torman of this car
that he may safely proceed. If the trains
A and B were traveling in the. direction the
reverse of that indicated by the arrows and

occupied .similar positions ‘the bell, lamg _
110

and magnet of train A would be operate

in a similar manner. The signaling and
safety devices in any car or train are thus
operated whenever there is another car or
train in the next adjacent block ahead, but

the signaling-and safety devices in the lead-. 115

Ing car or train are not atfected. .

As stated, normally open switches, such
as-the switches 28 and 31, are arranged at
danger points along the line and are closed
when the line is not clear.
are interposed between the block conduc-
tors 20 and 21. If any car or train enters a.
block™ in which one “of these switches is

closed the -signaling and safety  devices
thereof are operated. For example, in the 125

diagram car A is represented as being in
the same block with the switches 28 and
31 which are in their closed or danger posi-
tions. Under such circumstances current

or train will be notified 105

These switches 120

s

will - flow as follows: from. the positive 130



* : power conductor 11 _through: the trolley 12
-and conductor-18. of car A and; as: before, |.
through the resistance 586, ‘conductors 53
-and 54, switch terminal 52, switch blade 49,
~conductor 51.-and -brush 35 to. the rail 21,

. thence by the conductors 30 and 34 to one or

1043, 44 and 45;.through the bell 37, lamp 38

both of the switches 28 and 31 to the con-

- ductor rail 20, thence by the-brush 34, con-

ductor. 50, switch blade 48, conductors 46,

-and magnet 39 and thence,-as before,

through conductors 40, 41, 42 and 17 to the

§ traveling contact wheel 19 and the nega-
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Lwith main

tive power conductor or track 10. The
power circuit to the motor 16 of car A. will
then be opened by. the circuit breaking
switch 14, the ‘brake-controlling valve 63
will be operated, and the signals 37 and 88

indicating danger ahead to the motorman -

or engineer of car or traimn A, These sig-

nals will remain at danger until the line i

clear and the switches 28 and 31 restored to
their-normal open position, _ ’

While the preferred arrangement ‘is et
forth and illustrated it will be urderstood

~that the details. can be varvied -withont de-
‘parture from the essentials of the inven-

tion as defined in the claims,
I claim as my invention :— :

“LoIn electric railways, the combination

m power conductors, of sipple-

.mental Tine conductors divided. into bloeles

35

© eirenit
“power conductors, and fwo Pairs of branch

40

45

with ene conductor of each hlock connected
“to_ the ‘opposite conductor of a different
Dlock, and a cap equipment . comprising

motor for propellitig the car, an operating
therefor “connccted to said - main

conductors on the ear electrically connected
respectively to said naip power coinductors

and said supplemental conductors, pole-
changing switeh for connecting. said pairs

of braneh conductors, and -a signal intes-

“posed in one of said branel conductors, sub-

stantially as. deseribed.. :
2. In electrie- railways, the combination

with main -power conductors and supple- |

mental Tine conductors, said supplemental

“ine . conductors being “divided into blocks

-50.
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“doublé pole, double throw,

with one conductor of each block conneeted
fo the opposite conductor of the next ad-
jneent block, of a car equipment"comprisin‘g
a motor for propelling the car, ah operating
civenit | therefor interposed  between said
power conductors, two pairs of branch con-
duetors on. the ear electrically conmected re-
spectively to said. main power conductors
and suid sipplemental line conductors,
pole-changing
switelr connecting said pairs of branch con-

Auctors, and a signal interposed; in “one. .of

stid hraneh conductors, substantially ‘ag de-

- seribed,

65

8. In railways, the combination  with

main power condhtetors and parallel supple-

L seesia

mental. con

Y
*

i

way line, said supplemental conductors be-

ing-divided into blocks with one conductop
of eéach. block connected to the opposite-con-

~ductor. of the next adjacent block, of a car
equipment - comprising- mai and supple--
‘mental. traveling’ confacts respectively en-

gaging said main and supplemental conduc-
tors, two pairs of branch: conductors on-the

‘car .connected, one pair to- said main con-

duectors extending along the rail-’

70

75

tacts and the other pair to said supplemental - -
contacts, a doublé pole, double throw, pole: . -

-changing switch connecting ‘said pairs of
branch conductors, and a'signal interposed’

in one of said ‘branch conductors, substan-
tially as described. . ... . , '
-4, In. railways, . the combination - with

80

main power condnetors and parallel supple- .

mental conductors extending along the rail--

way line, said ‘supplemental conductors be-

85

g divided into blocks with one conductor
of each block connected to the opposite con- .
ductor of the next adjacent block, of aear

equipmerit comprising - main
niental traveling contacts respectively en-
gaging said main and supplemental- conduc-
tors, two pairsof braich conductors on the

car connectedy one pair to said main con-

tacts and- the other. pair“to said supple-
mental contacts, a pole-changing switeh con-

necting ‘said pairs of branch conductors, an-
electromagnet - interposed In one of said-
‘branch conductors, and a brake controlling

deyice operated by. said ‘magnet, substan-
tially as deseribed.” .. . .~ .. .

and “supple--

90

95

with main: power. conduétors -and" parallel

supplemental. conductors ‘extending . along
the railway:line, said supplemental conduc:
tois being divided -into blocks withone. con-
ductor of each block connected to an oppo-

site conductor-of a different block,.of a car - ..

¢quipment - comprising. a motor for pro-
pelling the car, an operating. circuit ‘there-

tor interposed between said”main’ -conduic-,

tors, two pairs of-branch conductors oi the

105
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cal electrically connected respectively one -

pair to said main.conductors and the other

pair to said supi)le'mental. conductors, a pole-
changing 'switch for connecting said pairs

115

of branch .conductors, an electromagniet; in-
terposed in one of said branch conductors, -

and a circuit breaking switch for said motor
circuit controlled by said magnet, subsfan--

tially as described. ST
6. In an- electric railway, the combina-

120

tion with .miain power conductors and par-

allel” supplemental conductors: extending

“along the railway line, said supplemental
conductors being divided mto blocks with

125

one conduetor of each block commected to the

‘opposite” conductor of the next adjacent
block, of a car equipment comprising main -

and supplemental ‘traveling contaels engng-
g said main and supplemental conductors,
: 5 ' :
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4. In an electric railway, the combination. = - .
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tacts and the other

 brake controlling

a motor for propelling the car, an operating
circuit therefor connected to said main con-
tacts, two pairs of branch conductors on the
car, one pair connected to said main con-
pair to said supplemental
contacts, a double pole, double throw, pole-
changing switch connecting said pairs of
branch conductors,. a ‘'signal interposed in
one of said branch conductors, 2 magnet in-
terposed in one of said branoh conductors,

and a circuit breaking switch for said motor

circuit controlled by said magnet, substan-
tially as described. :

7-In an electric railway, the combina-
tion with main power conductors and par-
allel  supplemental = conductors extendin%
along the railway line, said supplementa
conductors being divided into blocks with
one conductor of each block connected to
the opposite conductor of the next adjacent
block, of a car equipment comprising main
and supplemental traveling contacts engag-
ing said mair and supplemental conductors,
a motor for ?ropelling the car, an operating
cireuit therefor connected to said main con-
tacts, two pairs of branch conductors on the
car, one pair connected to said main con-
tacts and the other pair to said supple-
mental contacts, a double pole, double throw,
pole-changing switch connecting said pairs
of branch conductors, a magnet interposed
in one of said branch conductors, and a
device and 4 circuit break-
ing switch for said motor cireuit operated
by said magnet, substantially as described.

8. In a railway, the combination with
main power conductors and parallel supple-
mental] conductors extendin along the rail-
way line, said supplemental conductors be-
ing divided into blocks with one conductor
of each block connected io the opposite -con-

ductor of a different block, of normally open.| b

switches at danger points interposed between.
said supplemental conductors and arran ed
to be shifted to closed position
is not clear; and a car equipment comprising
main and supplemental traveling contacts

arranged to engage said main and supple- -
-mental conductors respectively, two pairs of

branch conductors on the car,

\I', one pair con-
nected .to said main contacts

and the other

. pair to said supplemental contacts, a pole-
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changing switch for connecting said pairs
of branch conductors,

interposed in one of said branch conductors,

“substantially as described.- ’

9. In arailway, the combination with main
power conductors and parallel ‘supplemental
conductors extending along the railway line,
said supplemental conductors being divided
into blocks with one conductor of each block
connected to the opposite conductor of a dif-
ferent block, of normally ‘open switches at

. ‘danger points interpdsed between said sup-

plemental conductors ‘and arranged to be

when the line:

-and an electric signal-

994,814

position when the Iine is
not clear, and.a car equipment comprising
main and supplemental traveling contacts
arranged to engage said main
mental conduétors respectively, two pairs of
branch conductors on the car, one pair con-
nected to said main contacts and the other

shifted to closed

changing switch for connecting said pairs of
branch conductors, a signal and a magnet
interposed in one
and a brake controlling device operated by
said magnet, substantia ly as described..

with a track and a main trolley conductor,
of a pair of supplemental conductors extend-
ing along the railway line and divided into
blocks with one conductor of each block con-
nected to an opposite “conductor of g dif-
ferent block, of o car equipment comprising
a trolley engaging said trolley conductor, a
pair of brushes engaging said supplemental
conductors, a motor for propelling the car,
an operating circuit therefor conmected . tq
said trolley and to the car wheels, two pairs
of branch” conductors on the car, one pair
corinected to the opposite sides of said mo-
tor operating circuit and the other pair to
‘'said brushes, a double pole, double throw,
pole-changing switch for connecting said
pairs of branch conductors, and a signal in-
terposed in one of said branch conductors,
substantially as described. .

11. In an electric railway, the combina-
tion with main conductors and parallel sup-
plemental conductors extending along the
railway line, said supplemental conductors
being divided into blocks with one conduc-
tor on each block connected to an opposite
conductor of a different block, of normally
.open switches at danger
etween said supplementa
arranged to be shifted to
when the line is not clear,
ment comprising main

conductors and
closed position
and a car equip-
and supplemental

main and supplemental cond tetors respec-
tively, & motor for propelling the car, an
operating circuit therefor connected to said
main contacts, two pairsof branch conductors
on the: car,
contacts and the other pair to said supple-
mentzl contacts, a pole-changing switch . for
“connecting sajd pairs of branch conductors,
an electromagnet interposed in one of said
branch conductors, and a circujt breaking
trolled by ‘said magnet, substantially as de-
scribed. :
- 12. In an electric railway, the combina-
tion with a track and
ductor, of a, pair of supplemental conductor
rails extending along the railway line and
dividéd into blocks, one rail of each block

pair to said supplemental contacts, a pole- -

of said branch conductors,

10. In an electric railway, the combination

trayeling contacts arranged to engage said-

one pair connected to-said main

and supple- . -
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Foints interposed - -

110
115

120

switch for said motor operating circuit con-.

125

2 main trolley con- .

being ‘connected to the Opposite rail of the .138
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next adjacent block, of nommally open
switches at danger pointsinterposed between
said supplemental conductors arranged tobe
shifted to closed position when the line is
not clear, and a car equipment comprising
a trolley engaging said trolley conductor, a
pair of brushes engaging said supplemental
rails, a motor for propelling the car, an op-
erating circuit therefor connected to smid
trolley and to the car wheel, two pairs of
branch conductors on the car, one pair con-

nected to the opposite sides of said motor.

operating cireutt and the other pair con-
nected to said brushes, a double pole, double
throw, pole-changing switch conneeting said
pairs of branch conductors, a signal nter-
posed in one-of sald braneh conductors, a
magnet interposed in one of said branch
conductors, and a circuit breaking switeh
for said motor operating circuit controlled
by said magnet, substantially as ‘described.

18. In an eclectric railway, the combina-
tion with a track and a main trolley conduc-
tor, of a pair of supplemental conductor
rails extending along the railway line and di-
vided into biocks with one rail on each
block connected to an opposite rail of a
different block, of a car equipment compris-
ing a trolley engaging said trolley conduc-
tor, a pair of brushes engaging said supple-
mental rails, a motor for propelling the car,
an operating circuit therefor connected to
said trolley and to the car wheel, a pair of
branch conductors on the car connected to
the opposite sides of said motor operating
circuit and forming an electric lighting cir-

cuit, an electric signal interposed in one of |

said branch conductors, a second pair of
branch conductors on-the car conngcted to
said brushes, and a double pole, double
throw, pole-changing switch connecting said
pairs of branch conductors, substantially as
described.

14. In a railway, the combination of a
pair of conductors divided into bipcks and
a continuous conductor extending flong the
railway line, one of the divided conductors
of each block being'connected to the oppo-
site conductor of a different block, of a car
equipment comprising traveling contacts en-
gaging said continuous conductor and said
divided conductors, an electric motor for
propelling the car, an operating circuit for
said motor connected on one side to said con-

5 tinuous conductor contact, two pairs of

904,814

branch conductors on the car, one pair con-
nected to the opposite sides of said motor
operating civeuit and the other pair to seid

divided conductor contacts, a pole-changing.

gwitch for connecting said pairs of branch
conductors and a signal interposed in one of
said branch conductors, substantially as de-
scribed. . :

15. In a railway, the combination with the
track, of a pair of parallel conductors ex-
tending along the railway line and divided
into blocks with one condugctor of each block
connected to an-epposite Conductor of a dif-
ferent block, of a car equipment comprising
a pair of brushes engaging saigh divided con-
ductors, an electric motor for propelling-the
car, an operating circuit for said motor con-
nected on one gide to theé car wheels, two
pairs of branch conductors on the car, one
pair connected to the opposite sides of said
motor operating cireuit and the other pair to

80

70

75

said brushes, a double pole, double throw, -

pole-changing switch for connecting said

pairs of branch conductors, an electromag-

.net in one of said branch conductors, ard 2

safety device controlled by said electromag-
net, substantially as described.

16. In a railway, the combination of a
pair of parallel' conductors divided into

blocks and a continuous conductor extending

along the railway line, one of the divided
conductors of each block being connected {c
the opposite conductor of a different block,

80

35

normally open switches at danger -points in- -

terposed between said divided conductors
and arranged to be shifted to closed posi-
tion when the line is not clear, and a tar
equipment comprising traveling contacts
engaging said continuous and said divided
conductors, an electric motor for propelling
the car, an operating circuit connected on
one side to sald continuous conductor con-
tact, two pairs of branch conductors on the
car, one pair connected to the opposite sides
of said motor operating circult and the
other pair to said divided conductor con-
tacts, a pole-changing switch for connecting
said pairs of branch conductors, a magnet

9L

«©w

160

interposed in one of said branch conductors *

and a safety device controlled by said mag-
net, substantially as deseribed. | . - 7
HENRY C BENNECKE.®
Witnesses: -
Harry L. Crarp,
Crara A, NorToN.
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