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UNITED STATES PATENT OFFICE, 
HENRY C. NICHOLSON, OF KENTON, KENTU Cly Y. 

RELAY FOR QUADRUPLEX TELEGRAPHS. 

SPECIFICATION forming part of Letters Patent No. 289,801, dated November 27, 1888. 
Application filed June 24, 1882. (No model.) 

To all whom it naily conce71 : 
Beit known that I, HENRY C. NICHOLSON, 

a citizen of the United States, residing at Ken 
ton, in the county of Kenton and State of Ken 

5 tucky, have invented certain new and useful 
Improvements in Electric Telegraphs; 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 which it appertains to make and use the same. 
This invention relates to electric telegraphs. 
The particular invention hereinafter de 

scribed and claimed is a part of the invention 
described in my application for United States 

15 Letters Patent filed October 14, 1874, which 
is now in interference with another pending 
application, and from which this part has 
been withdrawn under the existing rules of 
practice in the United States Patent Office. 

2O The part of my invention now under con 
sideration consists of the combination of an 
armature-lever actuated by line-currents, a 
yielding contact-lever forming one terminal of 
a local circuit, and a fixed contact-point or 

25 screw forming the other terminal of such lo 
cal circuit; also, of the combination of two ar 
mature-levers actuated by the main-line cur 
rents, and a Supplemental contact-lever op 
erated by one of said armature-levels, by 

3O means of which combination of levers two 
local circuits are controlled for properly re 
ceiving two independent messages at the same 
time. 
In order that the invention may be clearly 

35 understood, I have illustrated in the annexed 
drawings, and will proceed to describe, the 
form thereof set forth in my aforesaid appli (ation. 

Figure 1 is a diagram illustrating one sta 
40 tion of a quadruplex telegraph. Fig. 2 is a 

perspective view of the polarized relay there 
of Figs. 3, 4, and 5 are detail views of parts of said relay. 
The same letters of reference indicate iden 

45 tical parts in all the figures. 
In this quadruplex the signals of two simul 

taneously-telegraphed messages are transmit 
ted by electrical impulses differing in polarity 
and in intensity. Thisis effected by two equal 

5O Sections, A and A', of line-battery, and two 
keys or transmitters, C and C. These trans 

mitters are provided with al'matures, and ale 
actuated in one direction by the electro-imag 
nets b and b of two local circuits, controlled 
by ordinary finger-keys, B and B, and in the 
other direction by retractile springs. Trans 
mitter C is at one end provided with all insul 

5 5 

lated hook, I, and with a contact-spring, e, 
which is normally in contact with said hook, 
but is moved away therefrom by the fixed Con 
tact-screw F when the transmitter is actuated 
by its electro-magnet. G refers to the back 
stop of transmitter C. Transmitter C is also 
provided at one end with a spring, h, the 
movement of the free end of which outward 65 
from the transmitter is limited by a hook, h"; 
but the purpose of this spring his solely to 
preserve the continuity of the circuit during 
the movement of the transmitter. Spling h. 
makes and breaks contact with fixed colntact 
screw H'. The other end of transmitter C 
carries a contact-screw, the point of which 
bears on an insulated contact, 2, on one end 
of a lever, 1, the other end of which carries 
an insulated double-horned hook, 5, one horn 
of which limits the outward motion of a COh 
tact-spring, 6, conductively secured to the le 
ver 1, while the other holin thereof limits the 
outward motion of the contact-spring 4, Se 
cured by means of an insulation to lever 1, 
and in electrical connection with contact 2 
through wire 3. The contact between the 
contact-screw of transmitter C and contact 2 
of lever 1 is preserved by the retractile spring 
of said lever, which acts in opposition to but 8 
is weaker than the retractile spring of the 
transmitter. In the movements of lever 1 its 
contact-springs 4 and 6 are alternately moved 
away from the l'espective horns of hook 5 by 
the fixed stop 9 and fixed contact-screw 7. 
The batteries and transmitters are coulnected 

to earth and line, and interconnected as foll 
lows: Double-hourned hook 5 of level 1 is coln 
nected directly to earth by wire 10. Contact 
screw 7 is connected by wire 11 to post H, 
from which the line L proceeds. The positive 
pole of battery A is connected by Wire 12 to 
wire 11, its negative pole by wire 13 to the 
fixed contact-screw H of transmitter C. The 
positive pole of battery A is connected by 
Wire 14 to the fixed contact-screw F of trans 
mitter C, its negative pole by wire 15 to lever 
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I. Insulated hook E of transmitter C is con 
nected by wire 16 to wire 15. The transmit 
ters are connected by wire 17. When both 
transmitters are elevated, as shown in Fig. 1, 
the route from earth to line is by way of 105 
432 C 17 Ce I’ 161516 711, no battery be 
ing in circuit. When transmitter C is alone 
depressed by the action of electro-magnet b, 
the route from earth to line is by way of 105 
432 C. 17 Ce F 14. A 15 6 7 11, battery A 
being in circuit with its negative pole to line. 
When transmitter C is alone depressed by the 
action of electro-magnet b", the route from 
earth to line is by way of 105 6 11516. I e C 
17 Ch. H 13 A 12 11, battery A' being in cir 
cuit with its positive pole to line. When both 
transmitters are simultaneously depressed by 
action of their respective electro-magnets, the 
route from earth to line is by way of 10561 
15A14 Fe CII Ch. H 13 A 12 11, the bat 
teries A and A' being joined and in circuit 
with the positive pole from battery A to line. 
The condition of the line under these four dif 
ferent positions of the transmitters may be thus 
tabulated: 
C and C elevated - no current on line, 

C depressed = current 4 - on line, 
C depressed - current 4 -- online, 

C and C depressed = current S -- on line. 
At the distant station the batteries and trans 

mitters may be arranged and connected in pre 
cisely the same manner, in which case like 
batteries at the respective stations would op 
pose each other when simultaneously put in 
circuit, and the currents from the batteries at 
the distant station would flow in a direction 
contrary to that of the flow of the currents 
from the illustrated Station. At each station 
an electro-magnet or relay, MI, is inserted in 
the circuit constructed with two parallel soft 
iron cores wound respectively with two equal 
helices, one of which forms a part of the line. 
The other helix of each core forms part of the 
artificial line AL, one end of which is con 
nected to post H, and the other end to earth 
wire 10, a rheostat, O, being inserted to make 
the electrical resistance of this artificial line 
equal to that of the main line, so that the cur 
rents from batteries A and A will distribute 
from post Hin equal proportions to the main 
line and artificial line, respectively. The heli 
ces of the electro-magnet M are so joined re 
spectively to the main line and the artificial 
line that the outgoing currents circulate in 
opposite directions around the cores of the 
magnet, and thus neutralize each other there 

At one end of the electro-magnet the ends 
of the cores constitute the poles in and na'. At 
the other end the ordinary yoke-piece con 
necting the coresis omitted, and instead there 
of opposed semicircular pole-pieces in and an” 
are secured to the respective cores. 
A polarized armature-lever, B, centrally 

pivoted to the frame, is situated between pole 

S9,30: 

at the receiving-station. A polarized arma 
ture, B, secured to pivoted armature-lever 
B", is situated opposite poles n. m., and is nor 
mally held retracted againstaninsulated stop, 
d, of the metallic standard D by a retractile 
spring, d. These armatures are so arranged 
with reference to the respective poles of the 
electro-magnet that one responds to currents 
of positive polarity, the other to currents of 
negative polarity, and the arrangement is 
such, furthermore, that armature B responds 
to currents from the combined batteries at the 
distant station. The currents generated at 
the distant station, not being balanced on elec 
tro-magnet M, will excite it, also currents 
generated by the junction of batteries at the 
two stations, and it will also be excited by the 
current flowing through the helix of the arti 
ficial line when batteries at the respective sta 
tions are opposed. When armature B is at 
tracted, its contact-arm in makes contact with 
contact-screw c'. When armature B is at 
tracted with a force due to a current from only 
one of the batteries at the distant station, its 
lever B' makes contact with elbow-lever G, 
pivoted to standard D, without moving said 
elbow-lever, which is held retracted against a 
stop, d, by a retractile spring, g; but when 
it is attracted with a force due to the current 
from both batteries at the distant station, its 
lever also moves elbow-lever G, and causes it 
to make contact with contact-screw d, sup 
ported by but insulated from standard D. 
These two armature-levers and the yielding 
contact-lever G control the two local circuits 
X and Y, in each of which is included a 
sounder, (marked N and Q, respectively.) Lo 
cal circuit X has two sets of terminals, con 
tact-arm n' of armature B and contact-screw 
c" being one set, and yielding contact-lever G 
and contact-screw d" being the other set, so 
that said local circuit may be closed either by 
armature-lever B or by yielding contact-lever 
G. The terminals of local circuit Y are the 
armature-lever Bandyielding contact-lever G. 
From the foregoing description of the relay 

and its local connections it will be readily seen 
that sounder Q will always respond when arma 
ture B is attracted, and that sounder N will 
always l'espond when armature Bisattracted, 
as well as when yielding contact-lever G is 
moved against contact-screw d" by armature 
lever B. In other words, sounder N will re 
Spond whenever one of the distant batteries 
Say A-is in circuit, Sounder Q whenever dis 
tant battery A' is in circuit, and both sound 
er's Whenever both distant batteries are simul 
taneously in circuit. 

I believe that I am the first to operate a lo 
cal circuit by a relay armature-lever through 
the intervention of a yielding contact-lever 
which forms one terminal of such local circuit, 
the other terminal of which is a fixed contact 
point or Screw. One of my claimsisintended 

pieces m and in, and is normally held re- to cover such a mechanism, broadly, while the 
tracted, So that its contact-arm n' rests against 
an insulated stop, c, by a retractile spring, c', 

other two claims are intended to respectively 
cover its usein receiving devices of telegraphs 
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for simultaneous transmission generally, and 
its special adaptation to the hereinbefore-de 
scribed relays of my newly-invented quadru 
plex telegraph. 

5 Having thus described my invention, what I 
claim is 

1. The combination, substantially as before 
set forth, of two armature-levers actuated by 
the main-line currents, a yielding contact-lever 

Io operated by one of said almature-levers, and 
two local circuits controlled by the three le. 
WeS. 

2. The combination, substantially as before 
set forth, of an electro-magnetin the main-line 

I5 circuit, two polarized armature-levers there 
for, a yielding contact-lever operated by one 

of said armature-levers, and two local circuits 
controlled by the three levers. 

3. The combination, substantially as before 
set forth, of an electro-magnet in the main-line 
circuit, an armature-lever actuated thereby, a 
yielding contact-lever forming one terminal of 
a local circuit, and a fixed contact point or 
screw forming the other terminal of such local 
circuit. 
In testimony whereof Iaffix my signature in 

presence of two witnesses. 
HENRY C. NICHOLSON. 

Witnesses: 
C. A. NEALE, 
B. E. J. EILS. 
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