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UNITED STATES PATENT OFFICE. 

LEON O. MCPHERSON, OF JEFFERSON TOWNSHIP, COOK COUNTY, ILLINOIS. 

QUADRUPLEX TELEGRAPH. 

SPECIFICATION forming part of Letters Patent No. 322,739, dated July 21, 1885. 
Application filed April 23, 1885. (No model.) 

To all whom it may concern: 
Be it known that I, LEON O. MCPHERSON, 

a citizen of the United States, residing in Jef 
ferson Township, in the county of Cook and 

tends to impel the movable armature-core in 
the reverse direction. Suitable contact-stops 
are applied to the core, and the circuit of a 
local battery, including a sounder or other 

5 State of Illinois, have invented certain new receiving-instrument, is completed and inter- 55 
and useful Improvements in Multiple Teleg- rupted by the movements of the armature-core 
raphy, of which the following is a specifica- in any convenient manner. The second relay, 
tion. which responds to currents of a given strength 
Myinvention relates to a system of telegraph only, irrespective of their polarity, is con 

Io circuits and apparatus employed for the trans- structed with a differentially-wound magnet- 6o 
mission of two messages in each direction over izing helix surrounding a pivoted core-section 
a single main line at the same time without Or armature-core, and this is also capable of a 
interference. The object of the invention is slight lateral movement. It is provided with 
to provide a simple multiple-telegraph system two soft-iron bars or plates, one within the 

I5 of this character which is rapid in its opera-, coils and adjacent to the movable section, and 65 
tion and free from liability of giving false sig- the other exterior to the coil and upon the 
nals. Opposite Side of the movable core-section. A 
The invention consists, generally, in Organ- tension-spring normally holds the movable 

izing the apparatus at each station in substan- Section in a given position against one of its 
20 tially the following manner: Two batteries or contact-points. Whenevera current traverses 7o 

battery sections are employed from which cur- the two sections of the coils in series the mov 
rents of either positive or negative polarity able section and the adjacent stationary core 
and of greater or less strength may be trans- section receive the same polarity at their 
mitted. A continuity-preserving key is em- corresponding extremities, and therefore re 

25 ployed for varying the strength of the currents, pel each other. The plate exterior to the 75 
while a pole-changing key serves to reverse coils, however, receives the opposite polarity 
the polarity of the same, irrespective of the and tends therefore to attract the movable 
strength. The receiving-instruments consist section. If the current be of sufficient strength 
of two relays, the one of which is essentially a the attraction and repulsion thus exerted will 

3O polar relay, producing signals in response to overcome the tension of the spring and the 8o 
currents of a given polarity Only, while the movable cross-section will be drawn from its 
other, which is of peculiar construction, re-resting contact-stop, and this result will be 
sponds to currents of a given strength. Without secured whether the current traverses the 
reference to their polarity. The first-named coils in one direction or the opposite. The 

35 relay comprises a differentially-wound mag-exterior plate or bar is provided with adjust- 85 
netizing helix or coil surrounding a pivoted able screws of soft iron extending into prox. 
core, which is capable of a slight lateral move- imity to the movable core-section and con 
ment within the coil. The respective poles stituting polar extensions. These serve to 
of the permanent magnet extend along the afford a greater degree of attraction between 

4O outer surface of the magnetizing helix and the movable section of core than would other- go 
terminate near the free end of the pivoted wise be exerted across the intervening space. 
core. Adjustable screws, constituting polar The circuit connections of a local battery, in 
extensions, pass from the extremity of the cluding a suitable sounder or other receiving 
permanent magnet into proximity to the core. instrument, are controlled by the movements 

45 When both sections of the helix are traversed of the core-section in a manner similar to that 95 
in series by a current in a given direction, a 
corresponding polarity is induced in the core, 
and it is attracted toward one of the poles of 

described with reference to the first-named 
relay. 

It frequently occurs that at the moment of 
the permanent magnet and repelled from the 

to other. A current in the opposite direction 
a reversal of a current a slight movement of 
an armature-lever takes place, and such move- Ioc 
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ment tends to give false signals upon the re 
ceiving-instrument. For the purpose of avoid 
ing such an occurrence a special device, which 

O 

25 

35 

45 

55 

may be termed a governing relay, is employed 
when necessary for the purpose of moment 
arily interrupting the connections of a local 
circuit in which the receiving-relay or repeat 
ing-sounder is included. 

For the purpose of preventing false signals, 
which might otherwise be occasioned by the 
Static discharge of the main line, a condenser 
is employed, the plates of which are so ar 
ranged with reference to the line connections 
that the discharge of the condenser neutralizes 
the current due to the discharge of the line. 

In the accompanying drawings, Figure 1 is 
a diagram showing the general organization 
Of apparatus at one station of a quadruplex 
Systein. Fig. 2 illustrates a modification in 
the Organization, showing the application of 
the governing relay. 

Referring to the drawings, L represents a 
mainline leading from a distant station. Two 
keys, K and K", are employed for transmit 
ting currents to the main line from two bat 
teries, O' and O'. The strength of the battery 
O' is preferably one-half as great as that of O, 
although this ratio may be varied as found de 
sirable. The key K is a continuity-preserv 
ing key. Its lever a carries an insulated 
contact-spring, a, which normally rests against 
the lever. A conductor, 1, leads from the 
negative pole of a battery, O', to the lever a, 
and the spring a” is connected by a conductor, 
2, With the second key, K”. A contact-stop, 
a', is applied to the spring a, and when the 
lever is depressed by the operation of the 
magnet a the Spring is pressed away from the 
lever a by reason of the stop a. This stop is 
connected by conductor 5 with the negative 
pole of the battery O. 
The key K" is provided with a lever, b, hav 

ing two insulated springs, band b. The con 
ductor 2 leads to the spring b”. The spring b 
is connected by a conductor, 4, with the posi 
tive poles of the batteries O' and O'. A con 
ductor, 3, connects the leverb'through a switch, 
S, with the main line L. A working-contact, 
b", is applied to the springs band b. When 
the key is at rest the spring b rests against the 
stop band is pressed away from the lever b'. 
The spring b, however, rests in contact with 
the lever b. When, therefore, the keys are 
at rest the negative pole of the battery O' will 
be connected through conductor 1 and key K' 
to the spring b” of the key K, thence through 
the working-contact b with a conductor, 6, 
and thus With the earth, in a manner herein 
after described. The positive pole of the bat 
tery O' will at the same time be connected by 
conductor 4 with the spring b, and thus, 
through the leverb' and conductor 3, with the 
main line T. - 
When the key K alone is depressed the con 

nections with the battery O' will be inter 
rupted and the negative pole of the battery 
OWill be connected with the spring a through 

the contact a. The positive pole of the bat 
tery will be connected with the main lime in 
precisely the same manner as is the positive 
pole of the battery O' when the key K is at 
rest. A positive current due to the battery 
O' will therefore be transmitted to line. 
When the key K" alone is operated the neg 

ative pole of the battery O' will be connected 
with the spring b, but this spring will be in 

75 

contact with the lever b, so that a negative 
current will be sent to line from the battery 
O', the positive pole of this battery being con 
nected through the spring b, contact b, and 
conductor 6 with the earth. 
When both keys are depressed the negative 

pole of the battery O' Will be connected 
through the key K' with the conductor 2 in 
the same manner as when the key K alone is 
depressed, and from the conductor 2 the con 
nections will be continued through the spring 
b', lever b', and conductor 3 to the main line, 
while the positive pole of the battery O' will 
be connected through the conductor 4, Spring 
b", and contact b with the conductor 6. In 
this manner, when both keys or transmitters 
are at rest, a positive current having a given 
strength will be transmitted to line. When the 
transmitter K alone is depressed a positive 
current having an increased strength will be 
transmitted. When the transmitter K” alone is 
operated a negative current of less strength 
will be transmitted to line, and when both 
transmitters are operated a negative current 
of increased strength will be transmitted. 
These currents are designed to operate in 
struments at a distant station corresponding 
to the relays R and R, the former of which 
responds to changes in strength and the latter 
to reversals in polarity. 
The receiving-instrument R will, for con 

venience, be first described. This instrument 
is constructed with two magnetizing-coils, re 
spectively, included between the conductors 8 
and 9 and 11 and 12. The conductorS 8 and 
11 both diverge from a common point, 7, in 
the conductor 6, and currents traversing the 
coils from this point produce equal and oppo 
site magnetic effects upon the movable Soft 
iron core d inclosed within the coils, and 
therefore serve to neutralize each other. The 
core is pivoted at its lower extremity, as 
shown at d", while its opposite free end is lat 
erally movable between two contact-stops, d. 
and d. Upon the exterior of the coils of the 
instrument is placed a permanent magnet, d, 
the respective north and south poles of which 
terminate near the upper end of the coils of 
the instrument. Adjustable soft-iron Screws 
d and d extend through the poles of the per 
manent magnet, as shown in dotted lines, into 
proximity to the cored, thus constituting po 
lar extensions of said magnet. These Screws 
are preferably located within the end plate or 
head of the spool upon which the helix is 
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wound, and this plate-and, in fact, the entire 
spool - may with advantage be of Some 
conducting non - magnetic material - such, 
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for instance, as brass. One pole of a local 
battery, o, is connected with the cored, while 
the other pole is connected through a sounder 
or other receiving-instrument, T, with the 
stop d". It is evident that the movements of 
the core d will alternately complete and in 
terrupt the circuit of the local battery. The 
instrument is SO organized that a current in a 
given direction willimpel the core against the 
stop d", thus operating the receiving-instru 
ment T, while a current in the opposite di 
rection Will impel it against the stop d. 
The receiving-instrument R is also con 

structed with two opposing magnetizing-coils, 
One of which is included between the conduct 
OrS 9 and 10 and the other between conduct 
ors 12 and 13. These coils are so connected 
that a current from the conductor 6, dividing 
at the point 7, will tend to induce opposite 
magnetic effects upon the core of the receiv 
ing-instrument R, which effects will neutral 
ize each other. Within the coils of the in 
strument R there is inclosed a stationary core 
Section, c, and a movable core-section, c', 
Which is pivoted at c. A suitable adjustable 
tension-Spring, c', tends to hold the section c' 
toward the section c' and against the stop c. 
Upon the opposite side of the movable core 
Section c', and upon the exterior of the coils 
is placed a soft-iron plate or bar, c'. 
provided with two soft-iron polar extensions 
in the form of adjustable screws c and c', 
similar to the screws d and d", hereinbefore 
referred to. When the currents traverse both 
coils from the conductors 9 and 10, respect. 
ively, no effect will be produced upon the 
COres; but when a current is caused to traverse 
both Coils in Series there will be included in 
the two inclosed core-sections, magnetism of 
like polarity at the adjacent ends, and hence 
the Section c' will be repelled from the section 
c. The exterior section, a, will receive op 
posite polarity at its respective ends, and will 
tend to attract the section c'. If the current 
be of sufficient strength it will overcome the 
tension of the spring c" and draw the section 
c away from the stop c and toward the stop 
c", overcoming the tension of the spring c". 
A receiving-instrument, which is preferably 

in this instance a repeating-sounder or local 
relay, Tis included in the circuit of a local 
battery, o, one pole of which is connected 
through this instrument with the stop c, while 
the other is connected with the movable arma 
ture-section c'. The movements of the section 
c, Occasioned in this manner, serve to com 
plete and interrupt the circuit of the local 
battery 0, and thus to operate the receiving 
instrument T. 
The conductor 10, from one coil of the relay 

R, leads to the earth at G', while the conductor 
13 leads through a suitable artificial resistance, 
'', to the main line L at a point outside the 
SWitch S. When, therefore, one pole of the 
battery O' or O' is connected with the main 
line, the opposite pole is put to the earth 
through the point 7 and the conductors 8, 9, 

This is 

and 10. One-half of the current will reach 
the earth at G', traversing one coil of eachin 
strument R and R. The portion of current 
which will traverse this circuit is dependentin 
part upoii the resistance of the line, for it is 
this current or its equivalent which traverses 
the main line. The other half of the current 
passes from the point 7, by Way of the con 
ductors 11,12, and 13, and resistancer', through 
switch S, where it unites with the portion of 
the current traversing the main line; thence 
through the conductor 3 back to the opposite 
pole of the battery. This circuit constitutes 
the artificial line, and the resistance r must 
therefore be so adjusted as to approximately 
equal the resistance of the main line, so that 
the portion of the current traversing the line 
L and the conductors 8,9, and 10 will be ap 
proximately equal to that traversing the con 
ductors 11, 12, and 13, including the resist 
ance r. The current reaching the point 7, it 
will be understood, finds there two paths to 
the conductor 3, one through the artificial line 
13, including the resistance , and the other 
through the earth from the point G', and 
thence from the distant station through the 
main line. The resistance of the main line is 
equalized by the artificial resistance r'. . . 
A condenser, E, has one of its terminals e' 

connected with the conductor 6, by a branch 
conductor, 14, and its other terminal econ 
nected by a conductor,15,in which is inserted 
a resistance, r", with the earth at G'. 
Incoming currents from the distant statio 

traverse the conductor 3 and the batteries O' or 
O', (whichever chances to be connected at the 
moment with the main line,) thence they pass 
through the conductor 6 to the conductor 8, 
and reach the earth by way of one coil only of 
each receiving-instrument. Another, but com 
paratively small portion of the incoming cur 
rent, will pass by the Way of the conductor 13, 
including the resistance and one coil of each 
receiving-instrument, to the point 7; thence 
through the remaining coil of each instru 
ment, but this time in the same direction as 
the portion of the current which traverses the 
conductor 3, reaching the earth at G'. The 
current thus caused to traverse the receiving 
instruments will combine the magnetism in 
the cores of the respective receiving-instru 
ments and Will cause the same to respond to 
the signals of the transmitting-station in a 
manner which will be readily understood. 

- The switch S consists of an arm, s, capable 
of being placed in contact with either of two 
points, S' or S. The point s is connected 
with the conductor 3, and the apparatus has 
hereinbefore been described as if the arm 
were in contact with this point. When, how 
ever, it is desired to adjust the balance of the 
apparatus before commencing to operate, or 
to receive signals through the instruments R. 
and R and not have the batteries in circuit, 
the switch-arms' is placed in contact with the 
points. 
ductor 16 with the conductor 6, so that the 

This point is connected by the con 
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site direction. 

IO 

and therefore opposite to that which charges 

25 

35 

4n f'. An incoming current tends to magnetize 
the electro-magnet and slightly depress the 
reed-armature. 

armature. 
lesser strength will have no perceptible effect 
upon the armature and its contact-arm, for the 
reason that the movement of the reed-arma 
ture is insufficient to throw the pivoted arm 
or rider f' upward against the tension of the 

45 

55 

it, which result is effected by means of a con 

teries O' and O' will be in the opposite direc 

will throw the armf' out of contact therewith, 

incoming currents may reach the conductor 6 
without being caused to traverse the batteries 
and transmitting-instruments. . 

It is well known that at every interruption 
or change in the polarity of a current upon 
the main line a static discharge occurs which 
consists of a momentary current in the oppo 

As this discharge is liable to 
give false signals upon the receiving-instru 
ment, it is necessary to neutralize or destroy 

denser, E. It will be seen that the current 
transmitted upon the main line by the bat. 

tion from that traversing the conductor. 6, 

the condenser E. When, therefore, a discharge 
from the line takes place there will occur an 
opposite discharge from the condenser, E, 
which will tend to neutralize the static dis 
charge in the conductor 6, and therefore no ef. 
fect will be produced by the static discharge 
upon the instruments R and R. The resist 
ance "is employed for regulating the amount 
of charge and discharge of the condenser E. 
In Fig. 2 there is shown an organization of 

apparatus designed especially to prevent the 
occurrence of false signals upon the instru 
ment R, which might be occasioned by the 
slight movement of the armature-core cat the 
reversal of the incoming currents. This ad 
ditional instrument, which may be called a 
“governing relay,' consists of an electro 
magnet, F, differentially wound, and having 
its respective coils included in the conductors 
8 and 11. It is provided with a reed-arma 
ture, f', which normally rests against a piv 
oted arm, f”. The tension of the spring f 
presses this arm against the end of the reed 

The tension of the spring f 
keeps the arm f° in contact with the reed 

A reversal of the currents of the 

spring. The stronger current will, however, 
draw the armature forward such a distance 
that its upward movement upon a reversal 

producing a momentary separation. A con 
ductor leading from one pole of the local bat 
tery o' through the instrument T is connected 
with the arm f', while the reed-armature f' 
is connected with the contact-point c'. There 
fore, although the reversal of the current 
might permit the armature-core c’ to touch 
the point c, yet the circuit of the local bat 
tery o' will not be completed because of the 

65 

momentary interruption occasioned by the 
separation of the arm f* from the reed-arma 
ture f'. 
I claim as my invention 
1. The combination, with a mainline, of two 
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sources of electricity, two transmitting-keys, 
one serving to vary, the strength of a current 
transmitted to line, and the other to reverse 
its polarity, two receiving - instruments, the 
one responding to variations in strength, and 
the other to changes in polarity of the main 
line currents, a conductor leading from one 
pole of the source of electricity at any time 
having its other pole connected with the line, 
which conductor leads through said iustiru 
ments to the earth, a second conductor lead 
ing from the first conductor through said in 
struments in the opposite direction to the 
main line, and an artificial resistance includ 
ed in the last-named conductor. 

2. The combination, substantially as herein 
before set forth, with a main line and means, 
substantially such as described, for transmit 
ting currents of either of two strengths, and of 
either polarity upon the main line, two differ 
entially-wound receiving-instruments, means 
for transmitting currents through the coils of 
said instruments of the polarity opposite to 
that being transmitted upon the main line, a 
condenser having one plate connected with 
the conductor leading to the said instruments, 
and the other connected with the earth, where 
by said condenser will receive a charge oppo 
site to the static charge occasioned upon the 
main line. 

3. The combination, substantially as here 
inbefore set forth, of a main line, two bat 
teries, means for connecting, either pole of 
either battery with said main line, two re 
ceiving-instruments included between the said 
batteries and the earth, a magnetizing helix 
applied to each receiving-instrument included 
between said batteries and the earth, a second 
magnetizing helix applied to each of said re 
ceiving - instruments included between said 
batteries and main line, and means for deter 
mining the resistance included in the last 
named circuit, substantially as described. 

4. The combination, substantially as here 
inbefore set forth, with a main line, of a re 
ceiving-instrument responding to incoming 
currents of a given polarity, and a second re 
ceiving-instrument responding to incoming 
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currents of a given strength, which consists, 
of a helix, a pivoted core-section within the 
same, a soft-iron stationary core-section with 
in said coil upon one side of said pivoted sec 
tion, a retractile spring tending to pull said 
pivoted section toward said stationary sec 
tion, and a soft - iron plate exterior to said 
coil upon the Side opposite to said pivoted 
section. 

5. In a multiple telegraph system, a receiv 
ing instrument consisting of a magnetizing 
coil, a pivoted core-section, a stationary core 
section, means tending to hold said pivoted 
section toward said stationary section, a soft 
iron plate exterior to said coil, and a contact 
step for said pivoted Section, substantially as 
described. - 

6. The combination, substantially as here 

I25 

| inbefore set forth, with a main line and two 
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differentially-wound receiving-instruments, of 
means for transmitting currents to said main 
line from one pole of a battery, and through 
one coil of each of said instruments in one di 
rection to the earth from the other pole of the 
battery, and means for transmitting currents 
from the last-named battery-pole through the 
remaining coil of each instrument in the op 
posite direction to the pole connected with 
the line, substantially as described. 

7. The combination, substantially as here 
inbefore set forth, with a main line and two 
differentially-wound receiving-instruments, of 
a battery located between the main line and 
the receiving-instruments, means for trans 
mitting currents from one pole of the battery 
to the main line and from the other in oppo 
site directions through the coils of said instru 
ments, a condenser bridging from the pole of 
the battery connected with the earth round 
said receiving-instrument. 

S. The combination, substantially as here 
inbefore set forth, with a telegraphic receiv 
ing-instrument and a local circuit, the connec 
tions of which are controlled by said receiv 
ing-instrument, of a governing relay, a cir 
cuit-controller included in the main line cir 
cuit, consisting of an armature, a pivoted 

contact-arm, means for normally holding the 
arm against said armature, which contact-arm 
is caused to separate from said armature un 
der the influence of the reversal in Currents 
of given strength, and through which arma 
ture and arm the connections of said local 
battery are normally completed. 

9. The combination, substantially as here 
inbefore set forth, with a main line and a tel 
egraphic receiving-instrument included there: 
in, of an electro-magnet also included in Said 
main-line circuit, a reed armature applied to 
said magnet, an arm resting upon said arma 
ture, a spring tending to hold said arm against 
said armature, and at the same time to press 
the latter toward its electro-magnet, a local 
circuit, the connections of which are normally 
completed through said arm and armature 
with the contact-point and armature-lever of 
said first-named instrument. 

In testimony whereof I have hereunto sub 
scribed my name, this 18th day of April, A. D. 
1885. 

LEON O. MCPHERSON. 
Witnesses: 

SAMUEL B. MINER, 
JAMES E. PETTIT. 
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