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To all whom it may concern:

Be it knownthat I, CHARLES W, WILLIAMS,
of Cave City, Barren county, Xentucky, and
a citizenof the United States of America, have
invented certain Improvements in Railway-
Telegraphs, of which the following is a speci-
fication, reference being had to the accompa-
nying drawings, forming part of the same, in
which—

Figure 1 represents several sections of arail-
road-track, one of them having upon it a tele-
graph-car, a series of train-circuits, a main
cirenit, and a series of repeaters, through each

~of which passes the main circenit, and also one

of the train-circuits. Fig. 2representsa simi-
lar system, so arranged that each train-cireunit
passes through two repeaters.
sents a system similar to that shown in Fig. 2,
but in which the earth forms part of the train-
cirenit.  Fig. 4 represents asystem similar to
that shown in Fig. 1, except that in this, also,
the earth forms part of the train-circuit; and
Fig. b represents in detail a form of repeater
and 1ts connections, the train-cireuit, the car,
and 1ts equipments,with an indication merely
of a key-block which may be employed.

The object of this invention is to maintain

an unbroken electrical cireuit or cirenits from

a telegraph-station on the ground to an elec-

trical apparatus on a car upon a railway, or’

or from one such car to another,whereby elec-
trical signals may be communicated from one
to the other, and to do this in a way that will
obviate many of the objections which present
themselves in other systems of apparatus fora
like purpose now in use; and it consists, es-
sentially, in combining with the main-circuit
conductor a series of short consecutive cir-
cuits which are successively in circuit with
the ear, or a circuit which communicates with
the car, and a series of repeaters, by which
impulses in one, either the train or main cir-
cuif, are repeated inthe other of said cireuits.
By this means 1 am enabled to have a practi-
cal working railway - telegraph -of indefinite
length, to obviate the difficulties that arise
from imperfect insulation in long circuits
when the train-circuit is also a part of the
main circuit, and to establish such a system
without interfering with the working of the
main circuit, risking the grounding thereof,

or deranging it in case a train ortrains at their | block which is operated by the first truck of

T

Fig. 8 repre- |

| immediate cirenit - connections fail to work,
! and to confine the effect of any such derange-

ment to the immediate train or train-cireuits
so deranged. - N

Fig. 1 represents foar sections or train-eir-
cuits of my system. By *‘train- circuits?” I
mean those intermediatethe telegraph-car and
the main cireuit.

X X' is the main - line - cireuit conductor,
which is distinet from the train-cireuits, and
may be supported upon poles in the usual
manner, thus securing perfect. insalation, or
arranged in any other sunitable way.
be an ordinary telegraph-line, such as is in
general use, being gronnded at either end, and
connected with way-stations, and used as snch
lines commonly are; but at proper distances
1t passes through repeaters O, &e., to be pres-
ently described, each one of which is alsoina
train-eircuit. From the rails A, &c., short
wires ¢ &' &° «° «* extend to a wire, y, passing

through the said repeaters, being connected
thereto at such points that the wire y between

any wires, x o', &e., passes through a repeater.
1).1s the car. 1t carries a battery, B, a tele-

oraph-key, K, and a . sounder, F, the wires 1

and 2 extending from the respective poles of
the battery to the tront and rear trucks of the
car, and being put i electrical connection

with the rails of the road by means of the

wheels, as shown in Figs, 6 and 10 of Letters
Patent No. 313,462, issued to Messrs. Yves,
Barnum, and myself, though this is not abso-
lutely necessary, as eleetrical connection be-
tween the car instruments and the circuit upon

It may
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the ground may be secured by any other suit- .
able means—such, for instance, as are em-

ployed in Letters Patent No. 309,274, hereto-
fore granted to said Messrs. Ives, Barnum,and
myself. o o

- Whenemploying the devices shown,in order
that the circuit of the car-battery should in-
clude the repeater and not short-circuit along

Q0
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the track from one car-wheel to the other, it
18 necessary that a break should at all times

exist between the rails upon which, respect-

1vely, the wheel connected with wire 1 and
To secure

that connected with wire 2 stand.
this, the rails abt intervals shorter than the
distance between sald wheels are insulated
one from the other, and provided with a key-
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‘nection.

the telegraph-car passing over it to break an

electric connection from one rail to the next,
and again by thelast truck to close such a con-
If it is not convenient to employ
rails shorter than the car, then the battery-

wires must be extended over more than one
car, which may easily be done. Any form of
key-block that will accomplish the described
breaking and elosing of a circuift from one rail
to another may be used. Such a one is de-
seribed and shown in Letters Patent No.
309,274, heretofore referred to, and is indi-
cated at KK, Fig. b, herein. The repeater, Fig.
5, by means of which impulses in the train-
circuit cause emreSpondmg impulses 1n the
main-line circuit,and vice versa, consists of a
coil or relay, H, of low lesmtanee in the train-
circuit, and anot-her, H’, in the main-line cir-
cuit. The former 1s provided with an arma-
ture, /1, secured to a swinging lever, //,forming
part
with one, 7% secured to a swinging lever, /%,

-which forms a part of the normal train-circuit.

I’ is hinged at p° and provided with a contact-
point, p° at or near its other extremity,which
when the armature is drawn toward its mag-
net niakes contact with a contact-post, p',con-
nected with the train-circuit wire 6 by wire 7.

1t also has a spring, s, which draws it away

from its magnet and Dbreaks the contact at p°

- whenever the circuit through magnet H’ is
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broken. /7’ 1is hinged at p, and provided near
the other extremity with a contact-point, p’,
which makes contact with contact-piece p°
which 18 1in the main-line ¢ircuit, and aspring
s, which acts counter to the force of magnet H.
Anether contact-post, p*,is provided connected
with the train-circuit by wire 11; also a spring,

s*, secured to apost, p', andatitsfreeend to eeu-
ta(,t plece p*, from Wl'lieh it 1s insulated. It
has a wire, 10, ranning from 16 to train cireait
wire 6. These springs, posts, points, &c., are
so located, supported, and arranged that when
the armatare A is drawn toward its magnet,
carrying lever L' and its point p’ away from

p*, and thus breaking the main-line circuit

and interrupting the current through H’, which
would permit spring s to draw back #’ and
break the train-circuib at p°, the spring §* will,
betfore this break is accomplished, make con-
tact with p°, thus establishing another com-
plete circuit throungh H. The instrument on
the car i1s so arranged that it may at the will
of the operator employ a strong or a weak
battery, and this result is here accomplished
by providing two batteries—one, B, connected
as usual, and the other, B’, also in the train-

circult, but having short wires running from

its respective poles or polar eonnections, one,
3, to one contact-point of the key K, and the
other,4,to the other contact-point of said key.
The sounder on the car is at all times in ecir-
cmt
The operation of these devices is as follows:
The car having entered the system and, we
will say, reached that section of it between «’
and «’, the connections through the key-blocks

A, wire 2/, wire

post »’,

of the main-line cireuit, and the latter

]]‘IG
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from A’ to A? and from A? to A? have been
broken and the cireunit of battery B 1is, key K
being closed, battery B,wire 1 through sound-
er I' to wheel W?, rail A’, key-bloeck K, rail
Y threu,gh repeater C by
magnet H, wires 9 and 8, lever 7’ pemb p :
wires 76 b toy and thence by wire a2’

rail A" wheel W, wire 2 and to the other pole

~of the batterv, the main-line cireuit through
“the repeftter at the same time being wire X,
lever I/, point p’, piece p*, wire 12, magnet H’
| wire X. Now, if a break is made by a way-
station operator in the main-line cireuit, the

current throungh H' will cease. 1t will not at-
tract armature 2°, and spring s will dmw back
I* and break the train-circuit at p°, thereby

producing the usual action in sounder . The

main circuit being closed,the train-circuit, as

'is obvious, will also be elosed, and thus an

operator by making and -breaking the main-
line circuit produces corresponding changes
in the train-circuit, and may thus communi-
cate with the operator on the car.. The cur-
rent of battery B is not strong enough to so

| eharﬂ'e H as to overcome the force of spring

§'; but when the operator on the train wishes
to transmit a message he opeus the key L.
This brings into n.eblen the stronger battery
B’, which has previously been short-circuited
throufrh the key by wires 2.3 4 2. The cur-
rent threunh electro-magnet H is now strong
enough to overcome spring s, and att racts
armature h swinging lever /1 -on its pivot,and
drawing p" away from p%, thus breaking the

main-line cireuit and causing the station-
sounder to respond.

When the key on the
car is again closed, battery B’ 1s again short-
cn*cmtet spring & overcomes the remain-
force of H, and draws Dback lever 7/

thereby elemng the main-line circuit with
the usual result. It will thus be seen that
impulses in the one circuit are duplicated
in the other, and thus messages may be trans-
mitted from the car to any station on the line
or any car similarly equipped in any other
section of the system, and viceversa. But it

will also be seen that when the main cireuit

is broken at »’ the current through H’ will
cease, and spring s will dmw back 7°, and
break the train-circuit at »° and this would
cause the failure of the repeater to work by
cutting off the car-battery current from mag-
net H,which is necessary to enable it to hold
the 111'1111 -line cireunit broken, and to bridge
this difficulty 18 the purpose of the SHbSldlﬁI‘_}
train-circuit through 11, p% ¢*, and 10, as here-
tofore described. Bytheir meansthe train-cir-
cuit is established from wire 9 through them
to wire 6 before it is broken at »% as the stress
and flexibility of spring 3* is snch that p* will
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remain in contact with »” until after s* makes

contact with p® thus obviating this seeming
difficulty. As may be seen in I‘Jg 1, there 1s

a series of these tra,iu cireuits, such as a 2 Y

Cya'a Aand o 2" yCy 2*@® AP, &e., each
‘independent of the other, except wires x, &cC.,
which are common to two adjacent mrcmte,
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but may be independent, if preferred, and it | contact devices and the current is thereby 65

Is obvious that in case any telegraph -car
should be out of order that would in no way
affect the action of anyother car that a defect
1n any train-circuilt or repeater would not af-
fect any other train circuit or repeater, and
that defects in all the train-eircuits would not
prevent the using of the main line from one
stationary office to another, which is the re-
sult aimed at inmy pl'eseubmventlon. I have

saild the wires running from the rail (wires z)
might in each circuit be independentof simi-
lar wires 1n the other circuits, and while this
1s true I prefer to arrange them as shown, as

this 18 a simple way of preventing any mo-

mentary break when the ear passes from one
section to another, for, as will be readily seen,
abt no time can the car be so placed that ther

will not exist a circuit through a repeater
from the rail upon which one circuit-wheel
stands to the rail upon which the other cir-

cait-wheel stands.

The modifications embraced in Figs. 2, 3,
and 4 are so manifest as to need no Tarther
explanation thanthat givenin the deseription
of those figures.

I do not intend to limit myseif to the exact

devices shown,as many modifications will read-

1lysuggest themselves fo any electrieian which

would still be entirely within the spirit of my
invention, which contemplates a main - line
circult- wu*c, and a series of independent con-
secutive circuits intermediate the main-line
wire and the car-instruments, howsoever ar-
ranged, with means for reproduncing in one
signals or impulses made in the other. It
will also be noticed that I have described my
apparatus as employing normally-closed cir-
cnits. Provision for this must be made or the
faet regarded in making and receiving the

signals; but no explanation 1S necessary, as

any electrician readily understands how this
may be done.

The devices which I employ upon the car
to produce the impulses, as described, 1 re-
gard as novel when arranged and combined

as shown; but I reserve the invention therein

dlsclosed for future application.

What I do claim, and desire to secure by
Letters Patent, 1S——

1. In a 1‘ailway-telegraph system, the com-
bination, with a main-line conductor, of a re-
peater having a circuit adapted to be closed or
broken, as descubed by the closing or break-
ing of the main-line circuit, a car provided
with a partial circuit and electrical instru-
ments included therein, contact devices mak-
ing contact between the ends of said partial
circuit and said repeater-circuit, divisions in
said repeater-circuit located at distances from
each other less than the distance between said
contact devices, and circuit-breakers, substan-
tially as described, whereby said repe%ter

circuit is contmuous]y held open between said

1
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between said

shunted through the car-eircuit, thus permit-

| ting impulses produced by instraments in the

car and maln cireults to cause similar 1m-
pulses in the other of said cirecuits, all as and
for the purpose specified.

2. In a railway-telegraph system, the com-

‘bination, with a main-line circuit, of a series

of consecutive train-circuits, one of the con-

necting-wires of which is common to two ad-

jacent train. cireuits, and means, as _described,
for producing in said main or either of said
train-circnits electrical impulses similar to
impulses which have been produced in said
train or main cireuits, as and for the purpose
described.

3. In a railway-telegraph system, a main-
line cireuit, a series of frain-circuits on the
ground, a car carrylng a partial cireunit, and
means for breaking the train-circuifs and
shunting them through said partial eircuit,
and the described means for producing e]ec
trical impulses in said train-circuit thus coms-
pleted or in said main-line circuit and for en-
abling the said impulses in either of said cir-
cuits to produce similar impulses in the other
of said circuits, all constructed and combined

‘as and for the parpose specitied.

4. A repeater consisting of electro-magnets
H H, provided with armatures A /%, secured
to Swmcrmu levers 2/ I, which are connected
to springs s’ s, aeting connter to said magnets,

wires v, ::'Ldapted to form part of a train-cir-

7O
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cuit, as described, wires 8 and 9, leading from

magnet H to lever /', wire 11, post p°, wires
X, adapted to form part of a main-line circuit,
as described, one leading to lever /' and the
other from magnet H', wire 12, piece p°, point
P, spring §, point p°, post p’, wires 7, 6, b,
and 10, all constructed, arranged, and com-
bined substantially as and for the purposes
Speelﬁed

5. In a railway-telegraph system, the com-

bination, with a line- cenductor of a car pro-
vided with a partial circuit and electrical in-
struments included therein, contact devices
making contact between the ends of sald par-
tial eircuit and said line-conductor, divisions
in said line-circuit econductor located at dis-
tances from each other less than the distance
contact devices and cireuit-
breakers, substantially as described, whereby
said line-eircuit is continuously held open be-
tween sald contact devices and the current is
thereby shunted through the car-circuit, thus
permitting impulses produced by 1nstruments

| in the car or main circnits to be reproduced

by instruments in the other of said circuits,
all as and for the purpose specified.

CHARLES W. WILLIAMS.

. 'Witnesses:
W. T. WILLIAMS,
Jd. W. PAYNE.
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