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To_al'l,wht}m-it_ma? concern:
Be it known that I, Frank E. KINsMAN, &

citizen of the United States, and a resident of

Plainfield, in the county of Union and State

, .

of. New Jersey, have invented certaln new
and. useful Improvements in Block-Signal .

Systems, of which the following is a specifi-
cation, . : o

-This invention relates to a block-signal
sirstem, for controlling the movements of
electrically-propelled cars or trains on s line

‘of way, and especially to a safety system for
‘electric railwa

| s, such as third-rail systems,
‘which are use )
8 constant squrce of danger because of the

exposed character of the working and return:|

conductors. In such systems, as ordinarily

track-rails; and any person walking on*the
track must exercise extreme care.in order to
avold steppin
conductor and the track-rail which consti.
tutes a part of the return circuit and thereb
réceiving the full working current thmugﬁr
the short—circuit-formed'by his body. Such
third-rail- systems are chiefly used on ele-
vated

erwise ‘and the passengers may desire or be
compelled to leave the car or train and make

their way along the tracks to the nearest sta~

tion. At such times especially, there is; so

36

- the working and return conductors
sengers unfamiliar with the operation of
The danger of accident

far | ,
ployed for preventing the short-circuiting of
' by pas-

third-rail ‘systems.

- 18 also present. whenever an accident oceurs

40

45

not due directly to stepping on the working

and return conductors, as is evidenced by the

ne

Systems. In my system I'reduce the danger

number of fatalities in recent collisioqs
other accidents on elevated third-rail

factor to a minimum by so organizing the
System as to make it impossible for a person
to form a short-circuit by walking on the ex-

~posed working conductor or ‘third-rail and

30

~ working conductor or third-rail.

13

the track-rail nearest thereto, and T accom-
plish this by providing a return path for the
current at.a point relatively remote from the
"This ‘re-
turn path may be formed by any suitable
conductor which - will constitute with the

chiefly in large cities and are-

18 close to one of the'.

on the third-rail or working

structures, and are most dangerous at
such times as the line of way may be tempo-
blocked because. of an accident or oth- |

ag applicant is aware, no means now em-

| third-rail.

i

son unless extra e

| of the power circuit having

‘adjacent thereto on

‘application, Seria
ber 8, 1903. - -

l

return ¢onductor. FI%. _ us-
trating one mode of electrically connecting

other elements of the system a complete me-

all the figures of the

Serial No. 234,731.. -

| tallic circuit instead of a circuit having an
~earth return as in the systems now in use, '
prefer, however, to

turn feeder electrically connected with that
track-rail which is most remote from' the

‘third-rail, this return feeder being uncon-

nected with the track-rail adjacent to the
- By so or
will be extremely difficult for any one, even
intentionally, to form a short-cireuit by step-

Ping on the third-rail and a track-rail , 4S No
be formed by stepping

such short-circuit will
on the third-rail and the track-rail adjacent
thereto, and the distance between the third-
raill and that track-rail which: constitutes a
part of the return circuit is so great as to pre-
clude the spanniné of the same by any per-

| ! orts to do so are made.
The use of a metallic return conductor for

| carrying the working current in an electric.

rajway system renders it feasible to make
use of a portion of this current as a means

for controlling in an exceptionally favorable

devices or signals, such, for example, as the
signal devices of a block-signal system; and

‘the principal feature of my present. inven-
tion 1s the provision in connection with an.

electric railway system, of an electrically-
controlled device which indicates a danger

~condition and is governed by the power cir-

cuit, this device being preferably in a branch

' a metallic return

and so organized that such branch .will be

short-circuited by the movenient of a vehicle
the line of way., -

The present application is a division of my

]i)N 0. 184,268, filed Decem-

Other featurés of my inveﬁtion not here-

nbefore referred to will be hereinafter de-
appended

scribed and pointed out .in the

I

Frovide 8 separate re-

6

anizing the system it
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‘manner the operation of danger-indicating

80

85

%
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claims and ‘are illustrated in the accompany-

drawings, in which .

1 S
. %‘igure 1 1s a diagrammatic view of an elec-

tric railway syst _
bodying my Invention and having a metallic

2 18 & detail iHus-

& return feeder to one of the track-rajls.
Similar characters designate like parts in
drawing. S
In carrying my invention into effect it
should be understood that I may apply it to
any existing type of rallway system, whether

100

system or third-rail system em-

105

110



- the working conductor be an exposed-trolley !

. wire, & third-rail; a ‘working conductor con-

tained in a conduit, or any other type of con-

~duetor for supplying-current to & motor on a
vehicle traveling on a line of way. 1 have,.
however, illustrated the invention in con-
pection with a third-rail system for the rea- O ,-the thire
as "rail ¢ connectéd-to such' outgoing -feeder, the

1 traveling current-collector or shoe $; the cir-"

son that this is the most dangerous, so far as

. the short-cireuiting of the same by an indi-

15

will pass through the usual circuit on the ve-
hicle and. will leave the vehicle in the usual.

25

and the armature 4 of the circuit on the ve-
“hicle are shown, all of the other elements or-
~dinarily contained in such- a eircuit; being
omitted for the sake of simplicity and clear-
30 |
~ that this circuit from the current-collector. .
 connection 5 for each block. < oot oo

‘manner, from outg

vidual is.concerned.” The track-rails of a-
line of way are indicated m Hig. 1 by, r and |
. and the working conductor.or third-rail |
is shown at . This working conductor or. |
Téceive current in. the usual |
nner. outgomng feeders: (not -shown).
leading from a suitable source of supply, and.
“from this third-rail current will be taken. by

third-rail will

o suitable current-collector, such as s, car-

ried on the vehicle, one axle of which is indi-
cated at 2., From the current-collector or | . _ lust YW - Clall-
| ger-indicating  devices -may ‘be operated by

shoe s.the current for operating the vehicle

manner through the axles and wheels there-

of. In these diagrams only the field-eoils. 3

ness. It should® be understocd, however,

- or shoe to the axles and wheels of the vehicle

35

~or train may contain any or all of the de-
vices ordinarily in use in electrically-pro-

pelled cars or trains. . From the axles of the .

~ vehlicle the circuit in my présent system fol-

 nary electric: railway system. The reason
40
“mnected in or forms pa .
for the current as it leaves the vehicle.
track-rail which does form part of such return

45

lows a somewhat different - course, even

through 'th"e__. wheels, than if, does in the ordi-

for this is that only a single track-rail is con-
art of the return path

path is in this case the track-rail 7 remote

from the third-rail ¢, and the track-rail » does

not formany part of such return path, where-

50

sible to establish sucéh a shert-circuit by

" stepping on them. Hence a person walking
60

as in the usual systems having an earth re-
“turn the current passes to earth through both.

track-rails, and the systeim may be short-
circuited by 'step%)ing on the thard-rail and
on the rail r. 1

- .
o,

ployee will not bein danger unless:
the gap between the rails ¢ and 7. These
rails are so far apart that it is almost 1Impos-

on an-elevated structure or any other em-

bodying a ‘third-rail system in which the

third-rail is iocated outside the track-rails

65

will run pracucally no risk from the high-

tension current,.in such systems. .The me-1 tu
tallic return 'circuit may be established | viously norm

“The.

_ In my improved system;
 however, it will be seen-that s _ _

can not be established. between the rails. ¢
and 7 and that the life of a passenger or ém--
' he bridges: |

a short-circult:

-cuit on’ the vehicle, and the axles, wheels,
and tg&ck—mib of that side of the line of way
remote. from the third-rail ¢, -acomplete-me--
tallic circuit: Not only is such a-system: an

‘mote from the third-rail ¢. This return
feeder ¢ passes directly back to the source of

882,528

through ‘any suitable return conductor, con-

nected at suitable intervals and by suitable

conductors, such as 5, to. the track-rail ' re-

“energy or power-house and constitutes with
“the outgoing feeder (not shown),.the third-

“other third-rail systems known:to apphc ant, ‘g
- but it is.also a -much more economical sys-
_tem in’operation; because.-of the:greatericon-;
| ductivity of the.métallic return circuit- gs:
' compared with the ordinary earth returan. =~

e..:.!‘

Nl

exceptionally safe -one, as compared with: all-

In.Fig. 1 T-have also illustrated. how.dan-

-
-6

current from the power circuity and particu

larly how my: improved safety. electric r ail- -
way system or third-rail system may be utii-

ized or combined with a controlling system;:
| such, for example, as a block-signal system.

‘For this reason'the track-rails.r and 7" are di-
‘vided into blocks by suitable mnsulation, -

"1
L
L]

feeder is connected: to. the track-rail ' inost

e ‘of controlling ¢ircuit

‘may be governed by the power circuit, but it:

‘will preferably be a controlling track-circuit’’
- fed: by current from: such power. circuit. - In’”
“this  construction the controlling track-cir=

LLLLL

‘cuit is also a block-circuit and is-adapted:to

“controlling ecircuit in -any desired manner;:
but will preferably be included directly

be short-circuited by the entrance:of & vehi-
cle into-the block of such-block=circuit. " The

105

‘danger-indicating . device -or sl gnal - device; -
which may: be. a block-signal" such .as “the- -
semaphore 15, may also be governed by this"

‘the controlling .eircuit; - which is shown as-a' !

ing _

rails, preferably to:both," as shown herein:

. y o

branch Of ﬂie power GlI‘Glllt ; thleI‘&ﬂCh he- i+
o connected from the working conductor

.- Y -
2 . i
. ¥ _:I"
' ¢ oA

I I

‘or third-rail ¢ to one or both of the track-l

v .
. e oy wt

1} .
e i

‘A suitable resistance may be inter osed in " ¢

this branch circuit at R, between the third-
rail and the tracks-rail 7/, whilé the'operating’

means for the signal or'semaphore 15718 1+
that portion-of the branch:circuit between
- the '-tWO--_{tI‘aCkwI'ails s __.The Neans f@rioperat_ 5
ng the Slgﬂﬁl dEVICB 1s ‘shownas ane]eetr(}-
riagnet. ¢ and- may-have -either a‘fixed or =
"mally incircuit with the resistance R :and'12

constitutes - with said: resistance and”the

Fn
1rl "

PR

ey

f
-
[

track-rails and the conductor 5 a complete™

‘branch cireuit from the third-rail to the-re-

‘turn conductor, which branch circuit is ob-
ally closed to'energize the elec-



c
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Q)
o

- 30

40

6O

deénergized in any manner, either by the in-

such block, the resistance of the signal-con-
- trolling portion of the branch circuit between

connecting the metallic return conductor .or

as_a- copper bar mounted directly on the-
~able intervals by a conduective connection,

~of which may be a screw-bolt 5" preferably

where 1t is not in contact with the feeder ¢
or with the track-rail »/, the insulating ma-

nected.

lating washer between the track-rail and the
nut 5, another insuiating washer between
- the feeder and the head of the connecting

or nuts thereof, the two caps 9 and 10 being
‘preferably threaded over and into engage- |

882,523 | S

tromagnet and hold the signal in the position
which indicates that there is no danger at
that point, this condition being represented
by the *“clear” position of the semaphore.
Under ordinary conditions the poswer cir-
cuit has a traveling branch which is on the
vehicle "and supplies current to the motor
which moves the vehicle, and it also has one
or more fixed branches at the track, eacl
normally energized and each serving when

terruption of such branch ecircuit or the
short-circuiting thereof, tc indicate danger.
Fach of these fixed branches is located at the
beginning of a block, and when an axle of a
car or ‘train entering a block is on-the rails
of the hlock section including such branch
circutt the branch circuit is short-circuited |
between the points of connection 20 and 21
with the track-rails and remiains short-cir-
culted until: the last axle of the train leaves

the points 20 and 21 being so adjusted as to
be greater than the resistance of the short-

cireutt through the track-rails of the block |
- and the axles and wheels bridging the same.
~Immediately on the short-circuiting of a sig-

nal device 15 the signal moves to the danger
position shown in the second block in Fig. 1.
. The particular construction and mode of

feeder ¢ may be varied within wide limits,
but 1 have shown the return feeder in Fig. 2

track-rail 7 and connected thereto at suit-
designated generally by 5, the main element

having a round head and held in place by a
clamp-nut or check-nut (or both) such as 5",

also preferably round, the round head of the |

bolt -and the round nut or nuts having pe-
ripheral openings ‘or recesses for receiving a
pin to turn the same. This conductive con-
nection 5 is preferably insulated at all points

terial being so disposed as to constitute an
air-tight, and especially & water-tight, casing
or seal for preventing electrolysis between
the copper and iron or steel elements so con-

Il This I regard as an important fea-
ture of my invention, and I have shown at 6,
7 and 8 respectively an insulating washer be-
tween the %eeder and the track-rail, an insu-

bolt 5°,"an insulating cap 9 covering the head
of the bolt, and an insulating cap 10 inclos- |
ing the threaded end of the bolt and the nut

ment with the washers 7 and 8. Any other

suttable means may be émployed, however,

for conductively connecting: the track-rail
with the return-feeder and surrounding with
an air-tight and water-tight casing the con-
tacting 1ron and copper surfaces. . .

My mmproved electric railway controlling
system may be applied in various ways for
governing different kinds of danger condi-
tions and for indicating such danger condi-
tions 1n various ways to an apgl)roaching Car

or train. One important application of it

70

19

1s to the automatic stopping of a car or train -

when it reaches.a point at which a danger

condition is indicated, but this a plication of

my mvention constitutes the subject matter

of a separate application filed by me Decem-

ber 1, 1903, Serial No. 183,387, and is not

claimed herein. . | |
What I claim is:

1. The combination with a line of way and

with an electricallv-propelled vehicle mov-
able therealong, of an electrically controlled
device for indicating a danger condition on
the line of way, a power circuif governing
the movement of said vehicle and embodying

a continuous working conductor through

which working current normally flows con-

tinuously and which is permanently con-
‘nected with a track-rail through a current-

reducing device for supplying controlling
current to a coutrolling circuit, and a con-
trolling ecircuit ‘fed by current from' the
power ciFcuit and governing the electrically-
controlled device. - | -

2. 'The combination with a line of way and
with an electrically-propelled vehicle mov-
able therealong, of an electrically-controlled
device for indicating: a danger condition on
the line of way, a power circuit governing
the movement of said vehicle, and embody-
ing a continuous working conductor through
which warking current normally flows con-

tinuously and which is permanently con-:

nected with a track-rail through a current-

reducing device for supplying controlling

current to a controlling circuit, and a con-
troiling circuit fed by current from the power
circuit, and governmng the eledtrically-con-
trolled device and adapted to be short-cir-
cutted by said vehicle. . S
3. The combination with a line of way and
with an electrically-propelled - vehicle mov-
able therealong, of a signal deviee on the line
of way, a power circuit governing the move-
ment of said véhicle and embodying a con-

tinuous working conductor through which-
working current normally flows continuously

and which Is permanently connected with a
track-rail through a current-reducing device
for supplving controlling current to a con-
trolling circuit, and a signal—cuntrulling Cir-
cutt fed by current from the power cireuit.

+. The combination with 4 line of way and

with an electrically-propelled vehicle mov-

able therealong, of a signal device on the line

80
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of W&y, & power circuit gOveming the move-| 9. The ombination with .5.‘1iﬂeh.-0f W&j'imd,_

tinuous working - conductor through which.

ment of said vehicle and embodying a con-

working current normally tlows continuously

and which is permanently connected with
a track-rail through a . current-reducing |

- device for supplying controlling current to a

“signal-controllin
the power circuit.

controlling circuit, and a normally closed
ing .circult fed by current from

bination with 4 line of way and

. * +

 with-an electrically-propelled vehicle mov-
" able therealong, of a signal device on the line .
of way, apower circuit governing

a
L]

 working current normally-flows continuously

20

track-rail through a current-reducing device

for supplying controlling current to a con-

*

" power circult and including a track rail. |

25

“tinuous’ working conductor through which
30

 track-rail through a current-reducing device
" for- supplying controlling current to a con-
trolling circult-and a normally closed signal-

395

40

6. The combination with aline of way and

with an electrically-propelled vehicle. mov-,
able therealong, of a'signal device on the line
‘of way, a power circuit governing the move-
‘ment of said vehicle and embodying a con-

current normaliy flows continuously

working Ly 11 ntinuously
and which is permanently connected with a

controlling circuit -fed by current from- the

power circuit and including both track rails.
" 7. The combination with a line of way and
with. an -electrically-propelled - vehicle  mov-
able therealong, of an electrically-controlled’
device for indicating a danger condition on
~ the line of way, and a power circuit govern-
‘ing the movement of said vehicle and em-
bodying a continuous working conductor
through' which working current normally

flows continuously and which is permanently

connected with a track-rail through a cur-

rent-reducing device for_supplying -control-

~ ling current to a controlling circuit and hav-

- ing & controlling branch governing said elec-

: 50 '_trica;lly—co'ntrolléd' device.

8. The combination wi

 with an -electrically-propelled- vehicle mov-

~ able therealong, of an electrically-controlled .

" _.device for indicating a danger conditicn on.
the line of way, and a power circuit govern-
ing the-movement of said vehicle and em--
bodying a contiruous working conductor.
‘through which working - current normally |

-5

". flows eontinuously and which is permanently.!

85

ot W : ATCULL. the move-’
£ ment of said vehicle and embodyving a con- |
‘tinuous working conductor through which

‘trolling circuit, and a normally closed signal--
controlling circuit fed by current from the

normally floy L 18
permanently connected .with a track-rail
through a cirrent teducing device for sup- "~
plying controlling current to a controlling

| tween said points.

th a line of Wayand ‘along said track-rails,

with an electrically-propelled ~vehicle mov--

able therealong, of an electrically-controlled .

i device for indicating a danger condition on "
the line-of way, and a power: circult govern-

70,

ing the: movement of said “vehicle and em-

corinected with a track-rail through a cur-

*

‘ing & controlling branch adapted to be short-

- .

circuited by said vehicle and governing gaid ~
electrically-controlled device. - 7

Jbodying a continuous working conductor
‘through.which . working current normally -
flows continuously and which is permanently

75

| rent-reducing device for supplying control-
ling current to a ¢ontrolling circuit, and hav-

- 10. The combination, with a line of way -
| and with an electrically-propelled . vehicle
" and which is permanently connected with a | movable therealong, of an electrically-con-"
trolled device for.indicating a danger ‘con- -

~dition on the line of way,.and a F ower Cir-

_ I~ 85
-cult governing the movement oI said ve-.

hicle. and embodying a '-‘conthlulousi_'Woﬂdﬂg-_

. 11. The  combin ation. with a ..1iné :b__f“‘iﬁ;ay :
and with .an electrically-propelled vehicle °

conductor through which working current.
flows continuously and which 1s -
90

“cireuit and-having a controlling branch in-..
cluding & track-rail and coverning sald elec--
trically-controlled device. .-~ .

movable - therealong, of an electrically-con- '
trolled device for indicating a danger con- . -

dition on the line of way, and a power cir-
cuit governing the movement oI saild ve- -
“hicle and embodying.a continpous working
conductor through which working. current

normally flows continuously  and which 18"
permanently connected’ with & track-rail

through a current-reducing device for. sup-

plying controlling current to. a controlling
_eircuit.and having a controlling branch con-

nected at two points to opposite track-rails

‘and ‘governing said - electrically-controlled
| device and adapted to be short-circuited be-": -

100

110

12, In an electric railway system em-

bodying  track-rails, the combination with
| an- “electrically-propelled  vehicle movable

L

113
s, of an electrically-con--
1 trolled device for indicating a danger eondi-
tion on the line of way,and a power eircuit .
including a metallic return conductor gov-

| erning the movement of said - vehicle ‘and: 120

embodying a continuous working conductor .

‘through which working current normally =
flows continuously and which-is permanently

connected with a track-rail through a cur-.

_go connected with-a track-rail through a eur- | rent-reducing device for supplying controlling 125.
" rent-reducing ~device for. supplying con- | current to a controlling circuit and also gov-
trolling current to a controlling circuit and | erning said.eléectrically-controlled device. "
having # controlling branch located wholly 13, The combination with the track-rails
on. the line of way and governing said elec- | of a line of way and with an electrically-pro- -
trically-controlled device. . . | pelled vehicle movable therealong, of an 130
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. _ . . o .

electrically-controlled deviee {or indicating:
& danger condition oh the line of way, and 2
power circuit governing the movement «of
- sald vehicle and embodying a continions
5 working conductor . :
 ecurrent ‘normally flows cont-inur;msly and
which - ig permanently - connected with |
track-rail throy ch a current-redy cing device
for supplying controlling current to o con-

10
‘metallic return feeder

connected w.thone of

sald track-rails.

ol In an electre rallway system em-
| > combination with:
an '-_electrmal'v—prg}pelle.d' vehicle movable

15 bodying track-rails; the

L7y

along . said track-rails, "of. block-signal “de- j‘
Yaces, and a power circuit including a me-

~tallic' return conductor “and governing ‘the-
20 movement of said vehicle and-embadying g |
‘contini ous working conductor through which.
~working current normally flows continuously . |

. and which 1s permanently connected with g

~track-rail through a current-reducing device
25 for supplying controlling current to g cor-’

- trolling circuit and having branches con-
stituting bJoeI{-slgnql. circuits.

~15. The combination with g line of way

and . with an -electricall}f-'pri:)péHed._V.e.h;ide.
30 movable therealong, of ‘an electrically-con-
- trolled device for indicating ' '
dition on the line of way,

through syhich. working

'3.

trolling circuit and also governing said :elec-
trically-controlled device . and mneluding - a

a danger con-

!
f

| controlling : circuit . fed .
power cireult and constantly
“both

a'power cireuit.

o

governing the movemerit of said vehicle and
embodying a continuous working conductor
through which working - current normally 3z
flows continuously and which 1s pernianently
connected with a trac

rent-reducing. device

t-rail through & .cur-
for supplying con-

frolling current to g controlling cireutt, and

a controlling cire uit fed by current from the .49
power cireuit and constantly in circuit with

both sides of the power circuit and'gové_r_.m

L]

1ng the electrically-controlled deviee.

16, The combination with .a line of way
tand with an electrically-propelled vehicle 45
Movable therealong; .of s sio _
the line of way, a power circuit governing
- the movement of, said vehicle and-embody-
mg a continuous working conductor through .

& signal device on

which working current normally: ﬂmvs'coii-* 50
and- which 1S .'{)ermanently con- -
1

tinuously an .
nected with .a track-rail t rough & current-

reducing device for sy pplying -controlling

current to a controlling circuit, and g signal-
by current from the. 55
I cireuit. with
sides of the power circuit. .
Signed at New, York, in- the county of

| York, this 28th
day of November A: D. 1004, L
HRANK E. KIN SMAN.

Witnesses: | |
Epcar A, FErrows,
C. S. CHAMPION,
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