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To all whom it may conce's. 
Be it known that I, HENRY C. EGERTON, a 

citizen of the United States, residing at 
Passaic, in the county of Passaic and State 
of New Jersey, have invented certain liew 
and useful Improvements in Transmission 
Circuits, of which the following is a full, 
clear, concise, and exact description 
This invention relates to telephone traus 

mission systems and in particular to a cir 
cuit arrangement and organization of al 
paratus for use at a train dispatcher's sta 
tion or at similar places where currents of 
various intensities are received, and where 
for any reason the use of the ordinary head 
or hand type of telephone receiver is ill 
convenient. The object of this invention is 
to permit the ready reception of messages and 
the general utilization of the telephone ap 
paratus with a minimum of manipulation. 

. In certain classes of telephone work and 
in train despatching by telephone particil 
larly, the so-called loudspeaking receiver 
has assumed considerable importance, in 
that its use permits the operator to remain 
in constant touch with the line while attend 
ing to other duties and without the neces 
sity of wearing the heretofore customary 
head receiver 
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has therefore been proposed to employ a 
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Where an unusually long despatcher's line 
is involved or where for any reason the at 
tenuation of telephonic currents in the des 
patcher's line is great, the incoming currents 
may be of insufficient strength to operate a 
loud speaking telephone effectively, and it 

repeater or terminal amplifier between the 
telephone line and the loud speaking re 
ceiver to increase the power in the receiver 
to a sufficient degree for effective recep 
tion. 

use of such an amplifier will cause ex 
cessively loud side tone when the local 
transmitting apparatus is used, which by 
reacting on the local transmitter will set up 
a local circulation of power and render the 
line noisy and incapable of use. 
This invention, while permitting that the 

loud speaking receiver and its amplifier be 
normally associated with the line for maxi mum receiving efficiency, provides that they 
will be automatically connected for mini 
milm side tone, when the local transmitting 
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apparatus is operated. The invention 
further provides in addition to the high 
powe' receiving apparat its which comprises 
the ailifier - receiver coal initiion above 
mentioned, a low power receiving apparatus 
which may be either a hand or head tele 
phone of the usual type or a loud speaking 
receiver used without an amplifier, which 
may at will be inserted in place of the high 
power ap: ratus. The invention still fur 
ther provides that regardless of whether 
the high power or low power apparatus is 
Jilonentarily in use, such apparatus will be 
included in proper circuit, relation with re 
spect to the transnitting apparatus when 
the latter is thrown into circuit for trans 
nitting purposes. In other words, the high 
power receiving apparatus will be included 
in non-side tone relation, whereas the low 
power receiving apparatils will not be sa, 
included. 
The invention will be more clearly under 

stood by reference to the accompanying 
drawings, in which Figure 1 illustrates the 
circuit and switching arrangement of this 
invention. Fig. 2 represents the condition 
of this circuit for trailshitting and with the 
high power receiving apparatus arranged in 
non-side tone reision. Fig. 3 represents 
the circuit, coincities arranged for transmit 
ting with the or power receiving apparatus 
in circuit, if represents the normal re 

y: he circuit, with the 
high power res: apparatus in circuit; 
and Fig. 5 represents the receiving arrange 
Inent with the low is:ver receiving appara 
tus in circuit, 

Referring to Fig. , i and 2 are the line 
conductors of a ty'air despatching or similar 
circuit. Bridged across these conductors 
through one contact of the switch 3 is an 
auto-transformer 4. In parallel with one 
portion of the auto-transformer 4, through 
contacts 5, 6 of the key is the receiving 
element or input circuit of 8 telephone am 
plifier 8, here shown in conventional form, 
it being understood tihat, any suitable type 
of telephone repeater may be used. The 
output circuit of the repeater 8 is connected 
through the transformer 9 to a loud speak 
ing receiver 10, in this, the riorinai arrange 
ment of the circuit, the circuit condition is 
that illustrated in the simplified diagrain 
of Fig. 4; and it, will be noted that the high 

ceiving conditi 
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power receiving apparatus, comprising the 
repeater 8 and the loud speaking receiver 
10, is associated directly with the line con 
ductors through the medium of the auto 
transformer 4, whose function it is to accom 
modate the repeater impedance to that of 
the telephone line. Where the volume of 
transmission arriving over the conductors 1 
and 2 is great, the employment of the am 
plifier 8 may be found to cause an uncon 
fortably large volume of sound, in which 
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case the switch.3 may be operated closing 
contact with point 1.l. and bringing the loud 
speaking receiver 12 
line. A w 

This circuit arrangement is illustrated in 
simplified form in Fig. 5. In this lower 
power receiving circuit, there may bein 
cluded instead of the loudspeaking receiver 
12, a hand or a head receiver 13, which, 
upon its removal from the switchhook 14, is 
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placed in circuit across the line, a short 
circuit being established across the receiver 
12. On the return of the receiver 13 to the 
switchhook 14, the short circuit is removed 
from receiver 12 and a short circuit estab 
lished for the receiver 13. Receiver 13 is . 
of occasional use in case secrecy of com 
munication is desired or if for any, reason 
the noise conditions in the despatcher's office 
make the use of a loud speaking telephone 
difficult. . . . 

In transmitting from the stati 
the contacts 6-15 and 16-17-18. The op 
eration of this key by closing contacts 
16-17-18 completes the circuit across the 
line conductors through the secondaries 19 
and 20 of the induction coil 21 in series with 
the artificial line. 22 which is designed to 
simulate the impedance of the despatcher's 
line. At the same time the closure of con 
tact 16-17 completes the primary circuit of 
the induction coil 21, including the trans 
mitter 23 and the primary winding 24 and 
battery 25. The opening of the contacts 
5-6 removes the repeater 8 from connection 
with the auto-transformer 4 and connects it 
to the junction of the secondary windings 
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19 and 20. . 
In this condition the amount of the local 

currents generated by the transmitter 23 
which will flow through the repeater 8, will 
depend upon the degree to which the arti 
ficial line 22 is a true copy of the real line, 
impedance. While in practice the condition 
of silence in the receiver 10, that is the con 
dition of non-side tone is not to be desired, 
and in fact will never be reached, owing to 
the difficulty of designing an artificial line 
22 which will at all times be a true copy of 
the line impedance, it will readily be seen 
that a satisfactory minimum of side tone 
can be realized by this arrangement, that is 
a condition in which the side tone generated 

into circuit across the 

on, herein. 
shown, the key is depressed, thus closing. 
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is sufficient to cause the reaction on the trans 
mitter 23 and thereby set up a local circu 
lation of power. 
The circuit arrangement just described is 

shown in simplified form in Fig. 2. When 
the switch 3 is thrown into contact with 
point 11, the circuit condition will be as 
illustrated in simplified form in Fig. 3. In 
this condition, it will be noted that the low 
power receiver 12 is bridged directly across 
the line conductors 1 and 2 in parallel With 
the secondary circuit of the induction coil 21. 
This arrangement is desirable inasmuch as, 

side tone relation with respect to the induct 
tion coil 21, the volume of side tone would 
be insufficient to enable the operator to de 
termine whether his transmitter apparatus 
was working properly or not. w 
- The circuit arrangement herein described 
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if the receiver 12 were included in the non 
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is therefore seen to provide that while re 
tiveness are available, the closure of the 
transmitting key 7 at any time insures that 
the particular receiving device then in cir 
cuit shall be associated with the transmitting 
induction coil in the most suitable side tone 
relation. 
What is claimed is: 

:1. In a transmission system, the combina 

ceiving devices of various degrees of sensi. . 
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95 
tion with line conductors of a local station 
comprising transmitting and receiving 
means, means intermediate said line con 
ductors and said receiving means for ampli 
fying the received currents, artificial line 100 
means for rendering said amplifying means 
insensitive to currents transmitted from. 
said local station, and means for operatively 
controlling said artificial line. - 

2. In a transmission system, a pair of line 
conductors, an amplifier, a bridge across 
said line conductors normally including 
said amplifier, a transmitting induction coil, 
and switching means for removing said am 
plifier, from said bridge and placing it in 
non-side tone relation with respect to said 
induction coil. 

3. In a transmission system, a pair of line 
conductors, an amplifier, a bridge across 
said line conductors normally including said 
amplifier, a transhitting induction coil hav 
ing a primary circuit and a secondary cir 
cuit, and switching means for simultane 
ously removing said amplifier from said 
bridge, closing said primary circuit, bring 
ing said amplifier into non-side tone relation 
with respect to said secondary circuit, and 
bridging said secondary circuit across said 
line conductors. 

4. In a transmission system, a pair of line 
conductors, a transmitting induction coil, 
switching means for placing said induction 
coil in circuit with said line conductors, a 
high power receiving means and a low 
power receiving means, and means for at 
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will placing either said low power receiv 
ing means in shunt of said induction coil or 
said high-power receiving means in non-side 
tone relation thereto. - 

5. In a transmission system, the combina 
tion with line conductors, of a local station 
comprising an induction coil having a pri 
mary winding and two secondary windings, 
a transmitter in circuit with said primary 
winding, a bridge across said line including 
said secondary windings and an artificial 
line in series, an amplifier having an input 
circuit and an output circuit, switching 
means for simultaneously closing said pri 
mary circuit and said bridge circuit and for 
connecting said input circuit across one of 
said secondary windings and said artificial 
line, and a loud speaking receiver connected 
to said output circuit. 

8 

6. In a transmission circuit, the combi 
nation with a pair of line conductors, of a 
local station comprising an induction coil 
having a primary Winding and two second 
alry windings, an artificial line in series 
with said secondary winding, a bridge across 
said line, a high power receiving means nor 
mally in circuit with said bridge, and a 
switching means for simultaneously closing 
said primary circuit, connecting said sec 
ondary windings and said artificial line in 
series across said line conductors, removing 
said receiving means from said bridge and 
connecting it in shunt of one of said sec 
ondary windings and said artificial line. 
In witness whereqf, I hereunto subscribe 

my name this 29th day of August, A. D., 
1916. . 

HENRY C. EGERTON. 
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