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UNITED STATES PATENT OFFICE. 
SEYMOUR C. PRENTIss, OF DETROIT, MICIIIGAN. 

RAILWAY-SIGNAL. 
SPECIFICATION forming part of Letters Patent No. 648,432, dated May 1, 1900. 

. . . . . . . Application fled June 10, 1898. Serial No. 883,152. No model. 
Za ditt whon -v inau concer. 
Beit known that I, SEYMoUR. C. PRENTiss, 

a citizen of the United States, residing at De 
troit, in the county of Wayne and State of 

5 Michigan, have invented certain new and use 
fulmprovements 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 art to 

to whichit appertains to make and use the same. 
My invention relates to electric railway 

signals, sr. . . . . . . . . . . . . . . . 
The object. of the invention is to simplify 

... and improve: the construction and increase 
rs 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 
aly pointed out in the claims. 2o in the drawings, Figure 1 exhibits diagram 
matically: the relative arrangement of the 
several parts of the apparatus. Fig. 2 is a 
side elevation of my novel form of relay and 
circuit-closing terminals. Fig. 3 is a sectional 

25 view through the terminals and the relay cir 
cuit-closer. Fig. 4 is a side view in elevation 
of my improved track instrument, Fig. 5 is 

-' an end view...thereof, partially in section. 
Figs. 6 and 7 are sectional details of the cir 

3o cuit-closing and circuit-breaking track. in 
struments, respectively. Fig. 8 is a like sec 
tional detail showing a modified or alterna 
tive construction of parts of the instrument, and Fig 9 is a diagrammatié representation of 

35 an: arrangement of the apparatus applicable 
to non-electric railways or where a battery is 
used instead of current from a dynamo. 
A represents the feed-wire of an electric 

railway. B. represents the signal-wire; C, the 
4o signal or alarm; D, the relay; E E E, &c., 

lamps interposed as a resistance between-the 
feed-wire and the relay. FGE represent normally-closed circuit 
breaking track instruments and I J repre 

45 sent normally-open circuit-closing track in 
struments. - . . . . Krepresents the track, and k lc blocked or 
insulated portions thereof to which the in 
struments IJ. are electrically connected. . 

so IBy the terms "blocked' and 'insulated" is 
meant not in electrical connection, normally, 
with any other structure or device other 
wise than by the signal connections herein de 
scribed. 

a 

the rails in the following manner: One of the 
instruments FG II is locatedator near the 
crossing or other point to be protected and 
the other two at suitable distances, one in 
each direction, therefrom. The signal and 

The track instruments are arranged beside 55 

alarm is locatedator near the crossing orother 
desired point which is to be protected. One, 
of the track instruments IJ is located near 
each of the distant instruments Flf, but in 
the direction of the crossing therefrom, and 
located near one of the instrumerits IJ, and 

65 
the blocked or insulated rails kk' are each. 
preferably in the direction of the crossing 
therefron, although obviously it might belo 
cated in the other direction. The blocked or 
insulated rails are preferably placed at a dis 
tance from the instruments Ior equal to or 

o 
r 

not exceeding that between the two axles of 
3. Ca . . . . . . . . . . . . . 
Two separated circuit-terminals l n are so 

arranged with reference to the armatureo of 75 
the relay D that when the magnet-coils p p 
are energized the movement of the armature 
will close circuit between the terminals lm, 
as liereinafter more particularly described, 
and complete a circuit through them. 
The electrical circuits are run as follows: . 

The signal-wire B connects the feed-wireyith 
one terminal of the imagnet-coils pp and has 
the lamps E E E, &c., connected in series 
thereon and the alarm C connected in a shunt. 
around one of the lamps, as E. Fron one 
of the circuit-terminals, as , a circuit ex 
tends to and through the track instruments - 
F, H, and G to the other terminal of the mag 
net-coils, and from the other circuit-terminal 
m a wire 23 is run to the track or ground, 
and if to the track is preferably run to the 
line of rails K opposite that in which the 
blocked rails k. k. are located. This circuit 
includes the wires 1920 21 22 23, and it isob 
vious that when circuit is closed at the ter. . 
minals l n the current will pass from the 
feed-wire through the wire B, the lamps, the 
alarm, the magnet-coils, the instruments G, 
II, and F, the terminals l im, and wire 23 to 

90 

95 

OO 

the track or ground, thus keeping the relay 
energized, the circuit closed, and the alarm 
in action until the circuit is broken at one of 
the instruments F, G, or H. . Each of the circult-closing instruments IJ 
is connected on one-side to the insulatil rail 

Ios 

k or k' nearest it and on the other sidéto the . . 



JS 

20 

25 

30 

35 

is so sipported by any suitable spring or 

46 

So 

the collar 3: may with advantage be extended Fig. :), or by other obvious conute 
65. 

the magnet-coils, wire 22 

case spring-contacts 33, insulated frt in the 
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instrument For II beyond it, as by the wires line and enable a simpler form of spring to 
2-4 24' 35.25". Tic result of this is that when be used. ... 
a car has passed over either of the instru- The circuit-terminals lim cuprise the fixed 
inents I or J in the direction of the crossing contact - pieces 40 41, insulated from each . vo 
until its forward wheels rest on the blocked other, as by being mounted on a base 42 of in 
rail k or k', while its linder wheel is on the sulating material, and preferably having a 
instrument Iori, a circuit will be closed from certain degree of springiness, and the pivoted 
the feed-wire to the grounded rail K through lever-pieces 43, which engage at one end the 
21, instruncant II, wire 25", inst fument J, wire 
24", rail k', and through the wheels and axle 
to rail K, (or froni instrument II through wire 
(, instrument F, wire 25, instrument I, wire 

24, and rail k' in the other case.) The clos 

as by the insulation 45. The circuit-wires, 

ingof either of these circuits thus energizes the ture O falls by its own weight against the ad 
minals in at the contact-pieces 4041. When 

relay ID and causes the armature in to engage justable stop 1, and the lever-pieces 43 have 
and close circuit through the cryinals l in, their free ends lifted out of contact with the 
and thus complete the first-described circuit, fixed contacts 40 41, thus positively keeping 
causing the lamps to burn and the alarm to the circuit ope1. When the magnets are en 
sound until the circuit is broken, which is 
done assoon as the carpasses over the middle 
instrument G. . . . into contact with the fixed springy contacts 
The track instruments F ( : E are construct- 40 4 and holds then firmly in contact, thus ed as follows: A curvedluar 3 is supported on 

springs 31 close beside but not touching the 
track K, guards 1 being preferably arranged 
to limit the li?t of the springs 31. A closed case 
32 is set beneath the lar 31, and within this 

as hereinbefore described. The springyeon 
tacts 40-41, in conjunction with the broad sur 

| face of the lover-pieces 43, which are also 
slightly springy, give a firm ind effective con 

case is and arranged to be normally in con- more reliable connection by a slight move tact with a conducting-plate 54, st ported by 
but isolated from a pill 35, which protrudes tacting parts were rigid. . 
through the top of case 32 sufficiently to be Ieretofore very great di?lic ulty has been 
engaged and forced downward by the bar SS experienced in electric signaling apparatus 
when the latter is depressed by the vassage in preventing the accidentai groundiuguf the 
of the car-wlicel over the same. The pin 35 track instruments by snow, water, ice, dirt. 

ciently certain and flexible contact arra age 
inent for the circuit-terminals; but by my 
hereinalbove-described improvements. I have 
overcone these lific tilties and an enabled to 
wholly prevent the accidental grounding of 
the instruments and to obtain a certain and 
positive make and break of circuit at the ter 

tion on the contacts. inimals, which loy. an eans of the adjustille 
The track instruments I) differ from the in-: stop 1 I an able to regulate at will. - 

struments FG II inly in that the contacts 3.3" | While I have described my invention as ap 
are so formed and the conducting-plate 31 is so plied to electric railways, it alust be uuder 
supported that they are aorinally out of 'un- stood that it is etually applicable to steau 
tact, but are forced into 'ontact by the de- railroads by merely substituting a battery for 
pression of the bar 3). It all of the instru- the electric current derived from the feed meluts 3S represents insulating material poil 
which the contacts are supported. 37 is insu 
lating material insulating the plate 34 from 
the pin 35, and 4S represents soft-rubber pack 
ing sect red to the top of case 3:2 and through 
which the pit 35 passes with so close: ; 1L 
to exclude dirt ind moisture. As shown in 
Figs. 6 and 7, the spring 30, which upholds 
the pin 35, bears directly against a collar 3), through the alarm C and through thy Arma 
secured to the pin 35, to which collar the ture or terminal l to and through termfhant 

springs, as 50 or its euivalent, that the eo 
ducting-plate 34 is kept normally in engage 
lucht with the contacts 3:1, to which the cir 
cuit-wires, as 1921, are connected, so as to tor 
mally maintain the circuit completic trough 
the instrument, but to break circuit with the 
least annouilt of ovement and without fric 

and to the ground-wire 23 on the other, onit 
ting wire A and the lamps, of course, and con 
eef ir the al: in-fi 'c' it frnin wirn fry the 

terminals l in are closed by the relay, current 

into or replaced by a bar 39', rigidly secured such use of the apparatus is eatire 
to the pin 35 and supported at each end loy it my invention, and its contemplated use. 

spring 3G may, if preferred, be fastened, or and wire 23 lack to the battery S, E. 

to secure by letters latent, is 

keeping the circuit closed. until it is broken 

ment of the armature that if either of the con-. 

v. fiss (t. 
y within 

75 , instrument G, wire conducting-piece 44, carried by the free end 
of the armature (), but insulated therefrom, 
as 19 and 23, are secured to the respective ter 
the relay-magnets are definergized, the arma 

ergized, the ai'i nature is li?ted, and in rising . 
it throws the free ends of the lever-pieces 43. 

go 

95. tact, without friction, and effect a quicker and 

Od 

and other causes and in olotaining a sufi- . 
Ios. 

O 

I (5 

wire A, which could be done by connecting . 
the lattery to the signal-wire Sou one side. 23 

armature o or to Lerm uai t, su tilist wheta-the 
I 25 will pass from the battery by way of wire B 

spring 3G", as shown in Fig. 8, which will What I claim as my invention, rail desire - more effectually guide the plunger in a direct. 
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I. In electrical signal apparatus the com 
bination with a track having blocked rails, 
normally - closed circuit-breaking track in 
struments, normally open circuit - closing 

o 

is 

2d 

25 

3o 

35 

40 

45 

50 

signal and a resistance is included, a connec 

55 

track instruments, a signal, a pair of nor 
mally-open circuit-terminals, and a relay hav 
ing an armature adapted to close circuit be 
tween said terminals, of a source of electric 
energy, a connection there from to one termi 
nal of the relay-magnet coils 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 circuit-closing 
instrument to a circuit-breaking instrument, 
and from each blocked rail to a circuit-closing 
instrument, and a connection from the sig 
nal to the ground-wire, which connection is 
normally open at the circuit-terminals, sub 
stantially as described. . 

2. In electrical signal apparatus the con 
bination with a track having blocked rails, 
normally-closed circuit-breaking track instru 
ments, normally-open circuit-closing track in 
struments, a signal, a pair of normally-opcn 
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 which connection the 
signal is included, a connection from the other 
terminal of the magnet-coils through the cir 
cuit-breakiug its ruinents to one of the cir 
cuit-terminals, it connection from the other 
circuit-terminal to the ground or grounded 
track, a coanection from each circuit closing 
instrumcut to a circuit-breaking instrument, 
and from eacli blocked rail to a circuit-clos 
ing instrument, substantially as describel. 

3. In electrical signal apparatus the con 
bination with a track having blocked rails, 
normally-closed circuit-breaking track instru 
mcnts, normally-open circuit-closing track in 
struments, a signal, a pair of normally-open 
circuit-terminals, and a relay having an ar 
nature adapted to close circuit lbetween said 
torminals, of a source of electric energy, a 
connection there from to onc terminal of the 
relay-magnet coils in which connection the 

tion from the other terminal of the magnet 
coils through the circuit-breaking instru 
ments to one of the circuit-terminals, a con 
lection fruta t) : other circuit-terminal to the 
ground or grounded track, a connection from 
each circuit-closing instrument to a circuit 
breaking it stral ment, and from cach lblocked 
rail to a circuit-closing instrument, substan 
tially as described. 
- 4. In electrical signal aparatus, in collabi 
ination with a track having blocked rails, 
spring-supported track-bars adjacent to the 
rails d alted to contact will the car'- 
whiccls, a closed case secured beneath each 
track-lar aid inclosing inst lated spring-('in 

tacts and a spring-supported plunger which 
carries a transverse contact-piece between 
said contacts and has a stem protruding frog to 
said case and adapted to be depressed by the 
track-bar when the latter is depressed by the 
car-wheels, the cases in which the contact 
piece is normally in contact with the spring 
contacts constituting circuit-breaking instru- 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 armature 
adapted to close circuit between said termi 
nals, a source of electric energy, a connection 
therefrom to one terminal of the relay-mag 
net coils and to the signal, a connection from 
the other terminal of the magnet-coils through 
the circuit-breaking instruments to one of 
the circuit-terminals, a connection from the 
other circuit-terminal to the ground orground 
edtrack, a connection from each circuit-clos ing instrument to a circuit-breaking instru-go 
ment and to a blocked, rail, and a connection 
from the signal to they relay-armature, sub 
stantially as described. . 

5. In electrical signal apparatus, in combi 
nation with a track having insulated rails, 95 
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 and a spring-supported plunger which 
carries a transverse contact-piece between . 
said contacts and has a stem protruding fron 
said case and adapted to be depressed by the 
track-bar when the latter is depressed by the 
car-wheels, the central and outer cases hav 
ing their transverse contact-piece normally 
in contact with the spring-contacts and con 
stituting circuit-breaking instruments, and 
the cases intermediate between the central 
and outer cases having their transverse con 
tact-piece -normally out of contact with the 
spring-contacts and constituting circuit-clos 
ing instruments, a signal, a pair of normally 
open circuit-terminals, a relay having an ar 
mature adapted to close circuit between said 
terminals, a source of electric energy, a con 
nection therefrom 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 
ments to one of the circuit-terminals, a con 
nection from the other oircuit-terminal to the 
ground or grounded track, connections from 
each circuit-closing instrument to a circuit 
breaking instrument and to a blocked rail, 
uld a connection from the signal to the re 
lay-arnature, substaitially as described. 

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

SEYAC) IR C. PRENTISS. 
Witnesses: 

IFRANK S. No R'I'll, Jr., 
1. ... WISN 1... 
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