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To all whom it may concern:

Be it known that I, BENJAMIN THOMPSON,
of Toledo, in the county of Lucas and State of
Ohio, haveinvented certain new and useful Im-
provements in Quadruplex-Telegraph Appa-
ratus; and I do hereby declare the following

to be a full, clear, and exact deseription of the

invention, such as will enable others skilled
in the art to which it pertains to make and
use it, reference being had to the accompany-
ing drawings; which form part of this specifi-
cation., ‘

My invention relates to improvements in
quadruplex - telegraph apparatus; and con-
sists in the combination, with a series of bat-
teries arranged for different intensities, of a
peculiar construction and arrangement of trans-
mitters, and anew combination of differentially-
wound magnets and armatures, operating on
the prineciple of the increase and decrease of
electro-motive force of the same. polarity, so
that four separate telegrams can be trans-
mitted on a single wire simultaneously, two
messages each way, as will hereinafter be more
fully specified and claimed.

In the accompanying drawing, G, H, and 1
are batteries, which may be all of the same
intensity or of different intensities, one, two,
or all of which can be brought into line, ac-
cording to the intensity of eurrent required,
and are all of the same polarity. M and M’
are two transmitters, the former of .which is
provided with three upper contact- points,
¢ d e, and lower contact-points b, the latter
with two upper points, ¢/ d’, and lower point
%'. Each has its key and local battery a f
and o f', respectively. ' ‘

The relay at station X comprises the differ-
entially-wound magnets1,2,2/,and 3, forsound-
ing the signals at D’ and J’, each wound with
two coils of fine wire of equal size and resist-
ance, so that two carrents passing through the
same in opposite directions will produce no ef-
fect on the cores thereof.

Magnets 2 and 2/, the cores of whieh are, of
course, of soft iron, so as to be perfectly neu-
tral or free from permanent magnetism, are,
in addition, wound with a third or outer coil
of coarser wire, or what is known as ordinary
“gounder-wire,” the purpose of which will here-
inafter appear.

f

The relay at station Y, or receiving-station,
is in every respect an exact duplicate of that
at station X, as shown in the drawing.

The arrangement of batteries and transmit-
ters is also the same at bothb stations, that at
station X only being shown.

The magnet A, like C, is an ordinary differ-
ential relay, except that it is provided with
local points r in the back of the relay-tongue,
as well as with the points s in the front there-
of; and its armature m is of soft iron. It is
also provided with the spring P, the purpose
of which will hereinafter be explained. - is
a. polarized armature, pivoted at g, and pro-
vided with contact-points p. It is arranged
between the two relay-magnets B and B/, and
adjusted nearer to the latter than to the for-
mer, so that points p will be open when there
is no battery on the line. D and J are sound-
ers, and E and O are the local batteries, re-
spectively, of said sounders. L and N are
springs of  different tension, the former of
greater tension than the latfer.

When the operator at station X closes key
a contact is broken at points b and ¢ and made
at points-d and e of the transmitier M, and
main battery &, H, and I is therefore placed to
line by way of bof transmitter M/ and d of
transmitter M. Thus the entire electro-mo-
tive force, all of the same polarity, of the three
said batteries is obtained. This battery, by
line W, divides at binding-post F, and passes
by lines V and V' through magnets 1, 2, 2/,
and 3, in opposite directions, producing no
effect on the cores of the home-relays, the rheo-
stat B on line V being adjusted to oppose
the same resistance to the current as the main
line V/ from station X by station Y to earth
does. Thus no signal is sounded on sounders
D’ and J’ of the home-station X. This cur-
rent, on reaching station Y by line V/, being
of great intensity, overcomes the tension of
springs L and N, and attracts armature m of
relay-magnet A, armature n of rélay-magnets
B and B/, and armature o of relay C, sounding
the signal at sounder J; but it does not affect
sounder D), as the current of local battery E
is broken at back contact-points # of relay A
before it is made at points p of relay B and B’.
At the same time that the current is broken
at points r contact is made at the points s of
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the relay-tongue A, and the current of local
battery E is therefore shunted through the
third or outer coils of B and B’. This current,
passing through said relay B and B’ in an op-
posite direction to the main current, renders
the relay B B’ nentral, and therefore the sig-
nal is sounded only at sounder J. The spring
P of the relay-tongue of magnet A is intended
to control the duration of the current. of local
battery B through the third coil of magnets
B and B/, so as to render the relay neutral
slightly longer while the large battery I, H,
and G is on the line, thus allowing the line
time to discharge before the current of local
battery E has discharged through the third or
outer coils of magnets B and B’.

When the operator at station X closes key
o' points d/ of transmitter M’ are brought in
contact, and countact at points ¥ and ¢ is
broken. This places only battery G to line
through points » of transmitter M and d' of
transmitter M/, cutting out of line batteries
H and I. Thecurrent from thisbattery passes
through the coils of relay-magnets 1, 2, 2/, and
3 in opposite directions, as hereinbefore de-
seribed, and produces no sound at the home-
station X, but, on reaching station Y, excites
relay-magnets B and B’ sufficiently to cause
armature n to connect points p, thus complet-
ing the circuit of local battery E, and sound-
ing the signal on sounder D. Itdoes not, how-
ever, affect relay-magnets A and C sufficiently
to overcome the temnsion of springs I and N,
thus the local battery K is not shunted, as in
the case before described, neither is signal
sounded at sounder J.

When the operators at station X close both
keys @ and o/ simultaneously, batteries G- and
H are placed toline through points e of trans-
mitter M, wire Q, and points 4’ of transmitter
M/, thus cutting out battery I, as contact at b’
is broken. Tiis current divides at binding-
post F, as before deseribed, producing no sig-
nal at the home-station, but on reaching sta-
tion Y is sufficiently powerful to overcome the
tension of spring N of relay C, but notof spring
L of relay-magnet A. Thus the signals are
sounded on both sounders D and J.

Thus the closing of key & operates a relay
with a large battery, the closing of key a op-
erates a relay with a small battery, and the
closing of both keys a and ¢/ simultaneously
operates two relays with a battery of" electro-
motive force between the two extremes.

K is a condenser, which is used to neutralize
the static charge of the main line. Thesmall
resistances 4, 5, and 6 are used for the pur:
pose of equalizing the resistances of the dif-
ferent batteries, and also when the batteries
are off and the earth on the line, through
points ¢ of transmitter M, points ¢’ of trans-
mitter M’, and resistance 6.

In the drawing, V!represents the mainline,
which passes through all the relay-magnets,
both at the sending and receiving station, V
represents the ground - wire, which passes
through all the relay-magnets at the home or

transmitting station, and by which a current
is sent. through said magnets in an opposite
direction to the current which passes over the
main lire. V?is the ground-wire at the re-

- ceiving-station, which passes thromgh all the

relay-magnets at said station, and serves the
satne purpose as the ground-wire at the home-
station: E? and O? represent the local-battery
circuits, by which sounders D and J are.op-
erated. D?represents the shunt-cireunit, which,
when closed, prevents the sounding of sounder
D. The contact-point of armature o is: repre-
sented by q. Beyond the binding-post K’ of
the receiving-station, which corresponds to
the binding-post F at the transmitting-station,
are placed the transmitters (not:shown) of said
receiving-station, which are, in every respect,
like those at the home-station.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a quadruplex-telegraph apparatus, a
line wire, ground-wire, and shunt-ecircuit fora
local battery, in combination with a set of
magnets, their cores wound with three coils
of wire, and a polarized armature pivoted be-
tween said magnets, and relatively so placed
as to cause its contact-point to be open when
there is no current on.the line, substantially
as and for the purpose described.

2. In a quadruplex-telegraph apparatus, a.

line - wire, ground - wire, local-battery circuit,
and a shunt-circuit for local battery, in com-

"bination with a set. of magnets, their cores
rwound with three coils of wire, a. polarized
- armature pivoted between the same, and rel-
' atively so placed as to causeits contact-point
- to be open when there is no current on the
- line, and a magnet or set of magnets wound
| with two coils: of wire, which operate:an ar-
: mature provided with front.and back contact-
- points, and with a spring of sufficient tension
"to be overcome only by the united action of

all the batteries, substantially as and for the
purpose described.

3. In a quadruplex-telegraph apparatus; a
line - wire, ground-wire, local-battery ecircuit,

and shunt-circuit, in combination with a set’

of magnets, their cores wound with three coils
of wire, a polarized armature pivoted between
the same, and relatively so placed as: to cause
its contaet-point to be open when there is no
current on the line, and a magnet or set of
magnets wound with two coils of wire, which
operate an armature provided with front and
back contact-points, with aspring of sufficient
tension to be overcome only by the united ac-
tion of all the batteries, and with a. contact-
controlling spring, whereby the duration of
the local-battery current through the shunt:

-circuit is controlled, substantially as and for

the purpose described.

4. In a quadruplex-telegraph apparatus, a
line-wire and ground-wire,incombination with
a set'of magnets, their cores wound with three
coils of wire, a polarized armature pivoted be-
tween the same, and relatively so placed asto
cause its contaet-point to be open when there

P




195,055 3

is no current on the line, a magnet or set of
magnets wound with two coils of wire, which
operate an armature provided with front and
back contact-points, and with a spring of suf-
ficient tension to be overcome only by the
united action of all the batteries, and a mag-
net or set of magnets, wound with two coils of
wire, which operate an armature provided
with a suitable contaet-point, and controlled
by a spring of sufficient tension to be over-
come by the united action of batteries & and
H, substantially as and for the purpose de-
scribed.

5. The combination, in a quadruplex - tele-
graph apparatus, with the line-wire V1, ground-
wire V2, shunt-circuit D?, and local - battery
circuit B of the magnets A B B, wound as
described, and the armatures m and 7, pro-
vided with contact-points r, s, and p, substan-
tially as and for the purpose described.

6. The combination, in a quadruplex-tele.
graph apparatus, with theline-wire V1, ground-
wire V? local-battery circuit B2, shunt-circuit
D2, and local-battery circuit O? of the mag-
nets A, B, B/, and C, wound as deseribed,
and the armatures m, n, and o, provided with

contact-points p, ¢, v, and s, substantially as
and for the purpose deseribed.

7. In a quadruplex-telegraph apparatus, the
transmitter M, provided with contact-points
b, ¢, d, and e, substantially as and for the pur-
pose described.

8. In a quadruplex-telegraph apparatus, the
combination of the transmitter M, having con-
tact-points b, ¢, d, and e, with the transmitter
M/, provided with contact points ¥, ¢/, and d,
substantiallv as and for the purpose deseribed.

9. In a quadruplex-telegraph apparatus, the

 combination of transmitter M, having contact-

points b, ¢, d, and e, and transmitter M/, pro-
vided with contact-points ¥, ¢/, and &, with a
battery arranged to give three different in-
tensities, substantially as and for the purpose
described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

BENJAMIN THOMPSON.

Witnesses:
JAMES KELLEY,
W. J. KELLEY.




