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To all whom, it nually concern: 
Be it known that I, CHARLES SELDEN, a 

citizen of the United States, and a resident of 
Baltimore, in the county of Baltimore and 
State of Maryland, have invented certain new 
and useful Improvements in Duplex and Mul 
tiplex Telegraphs, of which the following is 
a specification. 
My invention relates to methods of and ap 

paratus for sending two messages simultane 
ously over the same circuit in the same di 
rection without confusion. By suitable ar 
rangements of the receiving-instruments at 
both ends of a line, as is now well under 
stood in the art-that is, by winding the re 
ceivers differentially with the main and artifi 
cial circuit coils, or by arranging them in a 
bridge-wire between the main and artificial 
lines at points of equal potential-my inven 
tion may be utilized in sending four messages 
simultaneously, two in one and two in the 
other direction. 
My invention consists in a novel polar re 

lay for controlling two independent local cir 
cuits and Sounders by the employment of a 
single armature-lever, as will be hereinafter 
more specifically described and claimed. 
My invention consists, also, in certain de 

tails of construction and minor or specific 
combinations of devices, that will be more 
particularly stated in the claims after having 
been described in connection with the ac 
companying drawings. - 
My invention comprises, further, a novel 

means of sending two messages in the same 
direction Over the same circuit, and consists 
of a combination of transmitters adapted to 
send messages by a novel order or system of 
currents specially adapted for use with the 
inovel relay or receiving apparatus herein de 
scribed, although its applicability is not lim 
ited, and it might be used with other combina 
tions or arrangements of receiving apparatus 
beside that herein described. 
The characteristics of my invention so far 

as concerns the system or play of currents 
may be stated as follows: When both trans 
mitters are at l'est or “open,’ a current of a 
determinate strength and of a certain named 
polarity, as positive, flows to line and keeps 
both local circuits and sounders open. When 
one transmitter is closed, no current flows to 

line, or the tension of the normal current is 
so far reduced as to permit a spring or springs 
whose tension is overcome by the normal cur- 55 
rent to act and close one of the locals at the 
receiving end of the line. When the other 
transmitter is closed, a current of a definite 
strength, but of opposite polarity to the nor 
mal current, flows to line and acts upon the po 
lar relay to throw its armature in the opposite 
direction, so as to close the local of the other 
sounder but to also close a circuit which shall 
render the first sounder inoperative. When 
both transmitters are closed, an increased cur 
rent of the same polarity flows to line and 
keeps the circuit of the second Sounder op 
erative, but moves the lever sufficiently far 
against the tension of a spring to break the 
circuit or contact employed for rendering the 
first sounder inactive under the last-named 
condition, thus causing both sounders to re spond. 
My invention consists, also, in certain novel 

arrangements of keys and combinations of 75 
keys, contacts, and circuits, that will be more 
particularly stated in the claims. 
My invention consists, further, in the com 

bination, with my novel polar relay and its 
double set of supplemental levers, of a key 8o 
system adapted to send the above-stated com 
bination of currents. 

In the accompanying drawings, Figure 1 is 
a diagram of an arrangement of keys and con 
tacts whereby the peculiar combination of 85 
currents hereinbefore stated may be trans 
mitted. Fig. 2 illustrates diagrammatically 
one arrangement of armature - lever, mag 
nets, supplemental levers, and contacts con 
stituting the polar relay of my invention. Fig. 9o 
3 shows an equivalent arrangement. 

Referring to Fig. 1, A and B indicate, re 
spectively, two transmitters adapted to be 
worked independently of one another for each 
sending a message or signal independently of 95 
the other. Transmitter A consists of an or 
dinary lever, as T', carrying three sets of trans 
mitting-points, insulated from one another, 
and consisting each of the usual elements of 
a hook, an insulated spring tending to make IOO 
contact with the hook, and a contact stop or 
screw arranged in the path of the Spring, so 
that when the transmitter is operated the 
spring will be pressed out of connection with 

  



the hook, and at the same time will make con 
nection with the stop or screw. 
The three sets of transmitting-contacts are 

indicated at a b c. The hooks are supported 
in any desired manner on the transmitter and 
in any desired position, being suitably insul 
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lated from one another. They are herein 
shown as arranged in vertical line simply to 
facilitate the illustration of the connections. 
Transmitter B is provided with four sets of 
similar transmitting-contacts. (Indicated at 
de fg.) . 
The connections are nade as follows: Line 

L is connected to the spring at a, while the 
hook at a is connected with the springs at f 
and g. The stop at a, is connected with the 
Spring at d and the stop at e, while the spring 
at e and the stop at fare connected to one 
pole (say the positive) of main-line bat 
tery M. B", the opposite pole of said battery 
being connected with the spring at b and with 
the positive pole of the main battery M. 
B, which latter is preferably of greater ten 
sion than M. B. 
ing twice the number of cells; but I do not 
limit myself to the exact proportions. The 
negative pole of the main battery MB' is con 
nected to the hook at 9 and the spring at c. 
The hook at b and the stop at c are connected 
to earth, as also is the hook at d. The keys 
are represented in their normal position, or 
open. If the battery M. B. has fifty cells 
and the battery M. B one hundred cells, the 
play and combination of currents will be as 
follows: Both keys open = 100-to line; key 
A closed = 0; key B closed = 50--; both keys 
closed =150 --. 
The circuits in each case are as follows, 

starting from line and going to earth: When 
both keys are open, the circuit is from L. 
through spring and hook at a, to spring and 
hook at 0, to negative pole of MB, to spring 
and hook at b, and to earth, thus putting bat 
tery MB to line with one hundred negative. 
No circuit is found from a through contacts at 
f, the spring and stop there being normally 
Out of contact. For the same reason no short 
circuit is found through contacts at c to earth. 
If now transmitter A be closed, the circuit 
from line is broken at hook of a and shifted 
through the spring and hook at d directly to 
earth, so that no current will flow to line. No 
effect is produced by the closing of earth-con 
nection at c, the circuit to the battery M. B. 
having been broken at hook a. If trans 
mitter B be closed alone, A being open, the 
circuit is from line through spring and hook 
at a, to spring and stop at f (connection 
through spring and hook at f being at such 
time broken by the action of the dead-stop,) 
to the positive pole of battery MB', and thence 
through the spring and hook at b to earth, thus 
putting battery M. B" to line with a positive 
current of -50. If while B is closed trans 
mitter Abe closed, the circuit to the positive 
pole of MB through f is broken at a, and a 
connection through the stop at a substituted, 

It is here indicated as hav 
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the circuit being then from line L to stop and 
spring at e, (ground at d being broken,) posi 
tive pole of battery MB, through said bat 
tery to positive of battery M. B., (ground at b 
having been broken by the closing of trans 
mitter A,) and from negative pole of battery 
M B through contact-spring and stop c to 
earth. Both battery-currents now flow to line 
with a positive polarity and a combined force 
of one hundred and fifty cells. 

Spark-coils, equalizing-resistances, &c., usu 
ally employed in the art are omitted for the 
sake of simplicity, but may be used in the or 
dinary locations, as will be obvious to those 
skilled in the subject to which my invention 
relates. V 

I do not limit myself to the particular con 
nections herein illustrated, as others might be 
used for producing the same flow of currents; 
nor do I limit myself to the construction of 
keys and number of transmitting contacts 
shown, as other constructions or arrangements 
might be used without departing from the 
principle of my invention, which consists, 
mainly, in the combination or play of currents 
or their equivalent, as Stated. 

In the receiving apparatus, Fig. 2, R. R. in 
dicate the coils of a polarized relay, and C 
the armature therefor, all of any desired or 
ordinary construction. 
arm or cross-piece, ID, whose function is to 
act upon the two supplemental levers LL, 
placed to each side of it, 
SS indicate springs acting on the lever C 

in opposite directions, S' being adjusted to 
have a somewhat greater power than S, so 
that when there is no or very little current 
in the relay the bias or tendency of the arm 
ID shall be such as to tend to keep it out of 
contact with the lever Li". The arm D is 
slightly shorter than the space between the 
levers Li Li, when the latter are both in con 
tact with their intermediate stop, E, so that 
the arm D, though resting against L", shall 
be just out of contact with L', or the contacts 
carried thereby. 
Sindicates a spring which tends to draw 

the lever L against stop E, and is adjusted to 
have a tension somewhat greater than the dif. 
ference of tension in favor of S over S, so 
that when no current is on line, or when the 
current of normal polarity is greatly reduced, 
the lever may be drawn against said stop by 
spring S. The end of the lever L at the 
point where the arm D bears against it is fur 
nished with an insulating-piece, as indicated. 
The spring S', acting on lever L, is of such 
tension as, in conjunction with the superior 
tension of S over S, to successfully resist the 
tendency of the relay under the action of the 
smaller current of proper polarity sent by 
one key only (viz., key B) to remove the le. 
ver Li from contact with the stop E. The 
stronger current sent when both keys are 
closed is, however, sufficient to break the 
contact at k formed between the stop E and 
the lever. Other contacts formed during the 
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operation of the devices are, at of", between 
lever L and stop E, at h between one insu 
lated portion, n, of arm D and lever L, and 
at i between another insulated portion, t, of 
arm D and lever L. The contact at h coin 
pletes a circuit from portion in of arm D 
through a spring, l, on an insulated plate, 
in, which is mounted on lever L, and to stop 
E through contacts attle, the latter being 
formed on the insulated plate in. The con 
tact at i is formed between portion it of arm 
D and the body of the ever L. Contacts 
at i and h are formed at the same tine by 
the arm D on being moved against the lever 
L", by the action of a current of the proper 
polarity. The armature - lever C is moved 
in the direction of the arrow 12 by a current 
of negative polarity, and in the direction of 
arrow 10 by a current of the opposite polar 
ity. 

MI M' indicate, respectively, the two read 
ing or repeating Sounders, or other receiving 
instruments, controlled, respectively, by the 
operation of transmitters A and B at the trans 
mitting end of the line. Sounder Yi' is a dif. 
ferential sounder, being provided with two 
Sets of coils in a Split circuit from local bat 
tery LB, so that if either portion of the split 
circuit be closed alole the Sounder will be 
energized; but if both be closed or both be 
open the Solander-magnet will remain inact 
ive, the current in One coil (when both are 
closed) neutralizing the magnetizing action of 
the current in the other'. 
As indicated, one branch of the split circuit 

may be completed through one coil of M to E, 
and through if and L (when the latter two 
are in contact) back to the local battery. The 
other branch, passing through the other coil 
of M and Wire 15 to the insulated portion of 
in of the relay-lever C and arm I), finds circuit 
(when the parts are in contact) through n h, l: 
of L back to the battery. Contact at all three 
points hk (f is required in order to establish 
the latter circuit. Stop E is connected di 
rectly with the other branch and coil of the 

: 

split circuit. Soundel M" is provided with a 
local battery, L. B", whose circuit is completed 
SO long as the al'm D is in contact with the ie 
yer L, to the body of which one pole of the 
local circuit is connected. The other pole of 
said circuit is connected to the insulated por 
tion it of lever C and arm D. 
The general Operation under the action of 

the currents Sent by the transmitters is as foll 
lows: Both keys A B being open, a current 
from battery M. 3 of -100 flows to line and 
holds the lever C in the position shown, act 
ing in conjunction with spring S', so as to 
overcome the tension of Spring S', whose nor 
mal tension is made greater than the force ap 
plied to C through the Superior tension of S 
to that of S. The circuit of LB" is now open 
at i, and the branches of LB are open, one at of 
and the other at h, aS Well as at (f. Neither 
sounder is, therefore, effected. If transmitter 
A alone be closed, no current flows to line, and 
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spring S draws lever L into contact with E 
at g', thus completing the circuit for one coil 
of the differential sounder and energizing the 
latter. The circuit 15 for the other coil re 
mains open at h, as does also the circuit of L 
B at i, owing to the Superior tension of spring 
S" and to the fact that the portions in t of arm 
Dale just out of contact with the contact por 
tions of lever Li in the Supposed position. If 
transmitter B is closed alone, a current of 50 - 
flows to line and pulls the lever C positively 
in the direction of arrow 10 with a power suff 
cient to overcome the superior tension of S' 
and to close contacts at i and it. The tension 
of spring Sis, however, made sufficient to pre 
vent the lever Li from being removed from 
contact with E and breaking circuit at le. By 
this action the Second branch or coil of the dif. 
ferential sounder M' is closed through his of, 
and as in this position the first branch is closed 
directly through E and g” said sounder will 
not be energized. The circuit of LB" is, how 
ever, closed at i and Sounder M responds. If 
both keys are closed together, an increased 
positive current flows to line, equal in this 
case to the combined current of both batteries 
M. B. Yi B'. This current is sufficient to over 
coine the Spring S', and thus break the con 
tact at , preserving, however, the contact at 
i. Sounder M is thus energized,and likewise 
Sounder M, the lattel Owing to the fact that 
one of its differential circuits is broken at it, 
the other circuit being in the meantine closed 
at (f. 

It is obvious from the above that the partic 
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ular proportions of current herein described 
are not necessary. For instance, the current 
necessary to overcome S. need not be that of 
both sections of battery, but may be less, pro 
vided it be greater than the current from MI 
B alone. It is also evident that it is not nec 
essary to reduce the normal current to zero in 
order to permit spring S to draw lever L to 
Imake COIntact at (f. 

Instead of using a differential sounder, I 
may make use of an Oldinary Sounder and a 
battery arranged to be short-circuited, as indi. 
cated in Fig. 3. In this case the local battery L. 
B is no!'inally short-circuited through contact 
at p, formed by a stop, to which one pole of the 
battery is connected, and a spring upon lever 
L', to which the other pole of the battery is 
connected. The level L is kept out of con 
nection with stop E by a piece of insulating 
material on the level. When the normal current 
is reduced to operate Sounder MI. The action 
of the sounder When transmitter A. alone is 
closed to reduce the normal current is pro 
duced by the opening of the short circuit for L 
Bat p, when the spring S" draws the leverback 
against stop E. The sounder is prevented 
from operating when transmitter B alone is 
closed by the formation of a short circuit 
for battery L. B through contacts at h and l. 
The breaking of the latter short circuit at l; 
when both transmitter's are closed causes 
sounder M' to be energized with M. The gen 
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eral operation is in other respects substan 
tially the same as with the relay of Fig. 2, 
the obvious difference being only that a sec 
ond short-circuiting of the battery is substi 
tuted for the closing of the second of the differ 
ential branches or coils. 
Other methods of rendering the sounder M" 

inactive at the moment required will suggest 
themselves to those skilled in the art, and I 
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do not, therefore, wish to be understood as 
limiting myself either to the method of short 
circuiting just described or to the method of 
closing a neutralizing or differential circuit, as 
in Fig. 2. 
I am aware that it has heretofore been pro 

posed to control two sounder-circuits from the 
same polarized relay - armature acting upon 
two supplemental levers, one for each sounder, 
and I therefore make no broad claim herein 
to that combination. 
What I claim as my invention is 
1. The combination, with two receiving 

instruments, and contact-levers for keeping 
the receiving-instruments normally inactive 
through the influence of a current of a deter 
minate polarity and strength normally charg 
ing the line, of a transmitting system for send 
ing currents in the order specified: when both 
transmitters are at rest, a current of deter 
minate strength and polarity; when one key 
alone is closed, no current, or its equivalent, as 
specified, a reduced current of normal polar 
ity; when the other key alone is closed, an 
opposite current of determinate strength; and 
when both keys are closed together, an in 
creased current of the same polarity. 

2. The combination, with a polar relay hav. 
ing two supplemental levers, a common arma 

45 

ture-lever, and two receiving-instruments, of 
a transmitting system for sending currents in 
the order specified, to wit: when both trans 
mitters are open, a normal current of deter 
minate strength and polarity; when one key 
alone is closed, no current, or its equivalent, 
as specified, a reduced current of normal po 
larity; when the other key alone is closed, an 
opposite current of determinate strength; and 
when both keys are closed together, an in 
creased current of the same polarity. 

55 

3. The combination of two transmitters, one 
having three and the other four sets of trans 
mitting-contacts such as described, two bat 
teries or sections of battery and connections, 
as set forth, whereby when both keys are at 
rest current flows from one battery with a de 
terminate polarity, when one key is closed 
both batteries are cut off, when the other key 
is closed alone the second battery or section 
of battery is put to line with an opposite po 
larity, and when both keys are closed together 
both batteries flow to line together with a po 
larity the opposite of that when both keys are 
open. 

4. The combination, with a polar relay, of 
a single biased armature, two supplemental 65 
levers, and two local circuits controlled there 
by, said lever having a bias, as described, to 
draw it against a supplemental lever, while 
the supplemental levers are provided with re 
tractors, one adjusted to a tension above the 7o 
bias given to the armature-lever, and the 
other with a retractor adjusted to hold the 
supplemental lever against its stop when a re 
versed current of determinate strength flows in 
the relay, but to permit said lever to leave its 
stop under the action of an increased current 
of the same polarity. 

5. The combination, with a polar relay, of 
two springs acting on the armature-lever in 
opposite directions but with different powers, 8o 
and two supplemental levers, each provided 
with a suitable spring, the spring for One of 
said levers being adjusted to have a tension 
superior to the bias given to the armature 
lever. 

6. The combination, With a polar relay hav 
ing a biased armature, of two supplemental 
levers on opposite sides thereof, a spring ap 
plied to one of said levers, and adjusted in the 
manner described to permit the lever to be 
held away from its stop by the action of a nor 
mal current assisted by the bias of the lever, 
but to draw, said lever against its stop in op 
position to the bias when the normal current 
is reduced, and a spring applied to the other 
supplemental lever and adjusted in the man 
ner described, so as to hold said lever against 
its stop under the action of a reversed current 
of determinate strength sent by one of the 
transmitters only, but to permit the lever to 
be withdrawn from its stop by an increased 
reversed current. 

7. The combination, with a polar relay, of 
two supplemental levers on opposite sides of 
its armature-lever, and two receiving-instru-, Io5 
ments in independent local circuits, one of 
said instruments being differentially wound. 

S. The combination, with an armature-le 
ver, (as C.) of two supplemental levers and 
two receiving-instruments, one having a cir 
cuit controlled by one of the supplemental le 
vers and the other being controlled by con 
tacts formed through both levers, as de 
scribed, whereby when the first-named receiv 
ing-instrument is acted on with its supple 
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IIO 

II5 mental lever against its stop the other re 
ceiving-instrument may be rendered inactive 
through the contacts formed by said supple 
mental lever when in such position. 
Signed at Chicago, in the county of Cook 

and State of Illinois, this 5th day of June, A. 
D. 18S4. 

CHARLES SELDEN. 
Witnesses: - 

HIRAMI BIGELOW, 
JOHN B. SKINNER, 


