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- 'UNITED STATES

PATENT OFFICE.

SEYMOUR C. PRENTISS, OF.DE'_!‘R.OIT,' h[fCIiIG_AN». o -

. RAILWAY-SIGNAL..

. SPECIFICATION forming part of Latters Patent No. 648,532, dated May 1, 1900.
K " Applloation £16d June 10,1898, Serial Ko, 883,158, Womodeld

To' alt whone v 10QY CotCerv.

‘Be it known that I, SEYMOUR C. PRENTISS,

a citizen of the United States, residing at De-.
troit, in the tounty of Wayne and.State of

.

Michigan, have invented certain newand use--
ful Improvements in Railway-Signals; and I |

do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the artto

which it appertains fomakeand use thesame.:

. My invention relates to electric railway-

- signals.

7
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" cuit-closer.

The objéct.of the invention is tosimplify
and improve :thé construction and increase
the efficiency of the apparatus; and it con-
sists in the novel features of construction,
arrangement, and combination. of the parts,
as hereinafter fully described, and specific-
all{ pointed out in the claims.

In the drawings; Figure 1exhjbits diagram-
matically: the -relative arrangement of the
several parts of the apparatus. Fig. 2is .a
side elevation of my novel form of relay and
eircuit-closing terminals. * Fig. 3 isasectional
view through the terminals apd the relay cir-
Fig. 4is a sidé view in elevation

. of my improved track instrument. - TFig. 518

- sn end view thereof, partially in’ section. |
Figs. 6 and 7 are sectional details of the eir--
cuit-closing and circuit-breaking track. in~
struments, respectively. Fig. 8 is a like sec--

g0
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" nsed instead of current

tional detail showing & modified or alterna-
tive construction of parts of the instrument,

. and Fig 9 is a diagrammatié representation of”

an:afrangement of the apparatus applicable
to non-electric railways or where a battery is
from a dynamo.. .

A represents the feed-wire of an electric

* _rvallway. Brepresentathe signal-wire; €, the

40

signal or alarm; D,

the relay; E E? ES, &e.,
lamps interposed asa resistance between-the
feed-wire and the relay. -

F G H represent nor'mally-closbd' circuit-

- breaking ttack instruments and I J repre-

45

‘ingulated portions thereof to which the in-

.56 )

sent normally-open circuit-closing track in-’
" strauments. '

. K.represents the tack, and k %' blocked or

straments I J are electrically connected.

Bytheterms* blocked ” and ¢ insulated” is
meant not in -electrical counection, normally,
with ‘any other structure or device other-
wise than by the signal connections herein de-
seribed. - ‘

Ea

' The track instruments are arranged beside ‘5%

the rails in the following manner: Oneof the’
instruments T G1Iis located at:ormear the
crossing or other point to be protected and
the other two at suitable distances, one in
each direction, therefrom. The signal and 6o
alarnris located ator near the crossing or other” -°
desired point which is to e protected. One,

of the track instruments I J is located neat
each of the distant instrumerts F M, bat in”
the. direction of "the crossing therefrom, and 65

| the blocked or insulated rails &t k' are each’ .

located near one of the instruments'I J, and:
preferably in_the direction of the.crossing -
therefroin, although obviously it might belo-
cated in the other direction. The blocked or 70
insulated rails are preferably placed at adis- .~
tance from the instrumentsIorJ equal to.or
not exceeding that between the two axles of
a car. : B P

" T'wo separated circuit-terminals | m ate 80 75
arranged with reference to the armatare o of
the relay ‘D thiat when the ‘maguet-coils p p -
are energized the movement of the armature
will elose cireait between the terminals I nz,’
as liereinafter more particularly described, 3¢
and domplete a circuit through them. .

The electrical circuits are run as follows: -

The signal-wire B connects the feed-wire with
one terminal of the inagnet-coils p p and has
the lamps E E? E%, &e., connected in series 85
thereon and the alarm C connected in ashunt. ‘-
around one of the lamps, as K% - From one

‘of the circuit-terminals, as I, & circuit ex-
tends to and through the track ingtruments -- .

F, H; and G to the other terminal of the mag- go -
net-coile, and from the other circuit-terminal
m a-wire 23 is run to the'track or ground,’
and if tothe track is preferably. run to the
line" of rails K opposite that in which. the

blocked rails k. k are.located. ‘This circuit g5

‘includes the wires 19 20 21 22 23, and itis ob-.

vious that when eircuit is closed at the ter- .
minals [ m the current will pass from.the
feed-wire through the wire B, the lamps, the
alarm, the magnet-coils, the instruments Q,
I, and F, the terminals I m, and wire 23 to
the track or ground,.thus keepiag the relay -
energized, the circuit closed, and the alarm

in dction until the cirouit is broken atone of

the instruments F, G, or H. o
" Kueh.of the circult-closing instruments1J
is connected on one.side to theinsulated rail -

k or k' nearest it and on the other sidé tothe - .

100
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instrument I or 11 beyond it, as by the wires
2 240 25 250,
a cat has passed over either of the instru-
ments Lor J in the direction of the crossing
until its forward wheels rest on the blocked
rail k- or I, while its hinder wheel is on the
instrument TorJ, acivenit will be elosed from
the feed-wire to the grounded rail K2 through

* the ‘magnet-coils, wire 22, instrument G, wire

21, instrument 11, wire 25%, instfument J,wive
244, rail I, and through the wheels and axle
torail K2, (or froui instrument ITthrough wire
20, instrument F, wire 25, instrument I, wire
24, and rail &’ in the other case.) The clos-

ingofeitherof these circuits thus energizesthe’

relay D and causes the armature is to ngage
and close civeuit throngh the Lcrlgin;‘s !,
and:thus complete the first-deseribed cirenit,
causing the lamps to burn and the alarm to
-sound until the eircuit is broken, which is
dorno assoon as the carpasses over the midile
instrument G- - _

_The track instraments F G I ave constraet-
ed as follows: A cu rved bar 30 is supported on
springs 31 close beside but not touching the
track K, guards 1% heing preferabl Yarranged
toliinit the lift of the springs 31. A closed case
32 ig set beneath the bLar 30, and within this

-case spring-contacls 33, insulated from the

case 52 and-arranged to be normally in con-
tact with a condueting-plate i, stpported by
but isolated from a piu 35, which protrudes

-through the top of case 32 sufliciently to’ be

engaged and forced downward hy the Lar 30
when the latter is depressed by the passage
of the car-wlicel over the same. The pin 33

s so supported by any suitable spring or
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springs, as 36 or its equivalent, that the eon-

ducting-plate 31 is kept normally in engage-
ment with:the contacets 33, to which the cir-

cuit-wires,as 1920, are conneeted, soastonor-

mally maintain the eireuit complete through-

the instrument, but to break cirenit with'the
least amount of movement and without frie-
tion on the contacts, i

. Thetrack instruments 1J differ frontthe in- !
struments F G ITonly in thal the contaets 3.0

areso formed and the conduet ing-plate g Lisso
supported that they are norinally out of »on-
tact, but are forced into- contact by the de-
pression of the bar 30. - Tu all of the instru-
‘meunts 38 represents insulating material itpon
which the contacts are supported. 37 is insu-
lating material insulating the plate 34 from
the pin 35, and 48 rgpresentssoft-rubber pack-
ing sectired to the top of case 32 and through

which the piu 35 passes with 50 ¢lose 4 1t an

to exclude dirt and moisture. As shown in
Figs. 6 and 7, the spring 36, which upholds

thoe pin 33, bears dircetly against a collar 39,
secured to- the pin 33, to which collar the !

spring 36 may, if preferred, be fastenced, or
the collar 39 may with advantage be extended
into or replaced by a.bar 39%, rigidly secured
1o the pin 35 and supported at cach eud by«

spring 36", as shown in Ifig. 8, which will
anore ¢ffectually guide the plungerina direet

The result of thisis that when.

i

“the eircuit open.

L and wire 23 back

line and enable a simpler form of spring to
be used. _ e . '

The circuit-terminals {m cgpuprise the fixed
contact-pieces 40 41, insulated from each

70

other, as by being mounted on a base 42 of in- .
sulating material, and preferably having a

certain degree of springiness, and the pivoted
lever-pieces 43, which eng#e at one end the

75

conducting-piece 44, carried by the free end

of the armature », but insulated therefrom,.

as by the insulation 45. The cireuit-wires,

-as 19 and 23, are secured to the respective ter-

minalsl at the contact-pieces 40 41,  When

8o

the relay-maguets dare deéaergized, the arma- -

ture O falls by its owrn weight azainst the ad-
juslable stop ¢, and the lever-picces 43 have
their free’ends lifted out of contact with the
fixed contacts 40 41, thus positively keeping

85

When the magnets areen-

ergized, the armature is lifted, and in rising”
it throws the free ends of the lever-pieces 43 ...

"iute contaet with the fixed springy contacts

10 {1 and holds them firmly in contact, tix'us‘

keeping the circuit closed until it is broken -

as hereinbefore deseribed. The springy con-
tacts 1041, in eonjunction with the broad sur-
face of the lever-pieces 43, which are also
slightly springy, givea firm and effective eon-

9o

95 .

tact, without friction, and effect agnickerand -

more reliable conneetion by a slight move-

wment of thearmature than if either of the con- .

tacting parts were rigid. - S
Heretofore very great difliculty has Leen
experienced in clectric signaling apparatus
in preventing the accidental grounding of the
track instruments by snow, water, ice,-dirt

100

and other ¢anses and in obtaining a suflic .

ciently ceirtain and flexible contact arrange-

“ment for the circuit-terminals; but by my

‘hereinabove-desceribed improvements I have
overcome these diflicullies and am enabled to
wholly prevent the accidental grounding of
the instruments and to obtain a certain and
positive maké and break of eircuit at the ter-

105

minals, which by means of the adjustable

stop ¢ 1T un ably to regulate at will, .
While I have described my invention as ap-

plied to electrie railways, it must be under-,

stood that it is equally applicable to stegm-

115

railroads by mervely substituting a battery for -

the electrice current derived from the feed-
wire .Y, which could be done by conunecting

the Lattery to the signal-wire 13 on one side.

and to the ground-wire 23 on the other, omit-
ting wire Aand the lamps, of course, aud con-
necting the alaim-ofvenit from wira 12 ta the

120

armalure o or Lo termiuns f, su that whefi-the -

-terminals [ areclosed by the rilny, eurrent

125

will pass from the battery by way of wite B
through the alarm C and through thg/drma-

ture or terminal £ to and through termfhal m

What I elaim as my invention, ag

0 the battery S, as showain .
Fig. 9, or by other obvious conucctipis, siid”
suceh use of the apparatus is eutirely within -

t30

wmy invention and its contex_npintqjdrﬂl;fe. L
-Resire -

to secure by ‘Letters Patent, g~
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1."In elecbric‘af signal . apparatus the com- |

bination with a track having blocked rails,
normally - closed circuit - breaking track in-

- struments, normally-open circuit - closing

I0

._x5

track instruments, a signal; a pair of nor-
mally-open cireuit-terminals, and arelay hav-
ing an armature adapted to close cireuit be-
tween said terminals, of a source of electric
energy, a connection therefrom to one termi-
nal of therelay-magnetcoils and a connection

to the signal, a connection from the other

terminal of the magnet-coils through the cir-
cuit-breaking instruments to one of the cir-
cuit-terminals, a connection from the other
circuit-terminal to the ground or grounded
track, connections from each cireuit-closing

" instrument to a circuit-breaking instrument,

20

25

‘30

35

‘and from eachblocked rail toacircuit-closing

instrument, and a connection from the sig-
nal to the ground-wire, which conuection is
normally open at the circuit-terminals, sub-
stantially as described. R

2, In électrical signal apparatus the com-
bination with a track having blocked rails,

normally-closed circuit-breaking track instru-,

ments, normally-open cirenit-closing track in-
struments, a signal, a pair of normally-open
circuit-terminals, and a relay having an ar-
mature adapted to close circuit between said
terminals, of a source of electric energy, a
connection therefrom to one terminal of the
relay-magnet coils in whiell counection the
signal isincluded, a connection from the other
terminal of the magnet-coils through theeir-
cuil-Dreakiog hislruments to one of the cir-

" cuit-terminals, 1 connection from- the other

40

45

50

circuit-terminal to the ground or grounded

track, a connection from each circuit-closing
ingtrumecut to a cirenit-breaking instrument,
and {rom each bloeked rail to a eireuit-clos-
ing instrument, substantially as described.
3. In electrical signal apparatus the com-
bination with a track having blocked rails,
normally-closed circuit-breaking track instru-
ments, normally-open eireuit-closing track in-
struments, a signal, a pair of normally-open
circuit-tevminals, and a relay having an ar-
niature adapted to close circuit between said
terminals, of -a source of eleetric energy, a
conncetion therefrom to onc terminal of the
relay-magnet coils in which connection the

- signal and a resistance is included, a connec-,

55
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tion from the other terminal of the magueg-
coils through the cireuit-breaking instru-
ments to-one of the circuit-terminals, a con-
nection [row the other circuit-terminal to the
ground or grounded track, a connection from

cach cireuit-closing instrument te a:circuit-

Dreaking instrament, and from cach blocked
rail to a civeuit-closing iustrument, substan-
tially as deseribed. | :

. 4. In eleetrical signal apparatus, in combi-
nation with a track having blocked rails,
spring-supporled track-bars adjacent to the
rails and adapted to contact with the ear-
wheels, a closed ease secured benealh cach
track-har and inclosing insulated spring-con-

tacts and a spring-supported plunger which
carries a transverse contact-piece between
said contacts and has a stem protruding from 7o
said case and adapted to be depressed by the:
track-bar when the latter is depresied by the
car-wheels, the cases in which the conlact-

‘piece is ‘normally in contact with the spring-

contacts constituting circuit-breakinginstru- 75
ments and those in which the contact-piece
is normally out of contact with the spring-

‘contacts constituting circuit-closing instru-

ments, a-signal, a pair of normally-open cir- -

cuit-terminals, a relay having an armafure 8o.
‘adapted to close circuit between said termi-

pals, a source of electric gnergy, a connection
therefrom to one terminal of the relay-mag-.

net coils and to the signal, aconnection from

the other terminal of the magnes-coils through 85
the circuit-breaking instrumeats to one of
the cireunit-terminals, a connection from the
other circuit-terminal to the ground orground-
ed track, a connectiop from cach cirenit-clos-

ing instrumeni to a.circuit-breaking instru- go .
| ment and to a blocked, rail, and a connection -

from the signal to tho relay-armature, sub-
stantially as deseribed, e o
5. In electrical signal apparatus, in combi~
nation with a track having insulated rails,. g5
five spring-supported track-bars adjacent to
the rails and adapted to contact with the car-
wheels, a closed. case secured beneath each
track-bar and inclosing insulated spring-con-

tacts aud a spring-suppoited plunger which 160

carries a transversg contact-piece between.
said contacts and has a stem protruding from
said ease and adapted to-be depressed by the
track-bar when.the latter is depressed by the

car-wheels, the central and outer cases hav- 1o

ing their transverse contact-piece normally
in contact with the spring-contacts and con.
stituting cirenit-breaking instruments, and
the cases intormediate between the central

and outer cases having their transverse con- 110

tact-piece normally out of contact with the
spring-contacts and constituting eireuit-clos-
ing instruments, a signal, a pairof normally-
open cireuit-terminals, a relay having an ar-

mature adapted to close circuit between said 15

terminals, a source of electric energy, a con-
nection therafrom to one terminal of the re-
lay-magnet coils and to the signal, a connec-
tion from the other terminal of the magnet-

coils through the circuit-breaking instru- 120

ments to one of the circuit-terminals, a con-
nection from the other circuit-terminal to the
around or grounded track, connections from -
each circuit-closing instrument to a circuit-

‘Lreaking instrument and to a blocked rail, 125

and a connection from the signal to the re-
Iay-armature, substantially as déseribed.

1n testimony wherecof I heroto affix my
gignature in presence of two witnosses.

SEYMOUR €. PRENTISS.
Witnesses: |
TrRANK 8. NORTIL, Jr.,
19, 1.. WIsNER,



