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(DEDICATED TO THE PUBLIC.) 

To all whom it may concern: 
Be it known that I, GEoRGE, OwEN SQUIER, 

major in the Signal Corps, U. S. Army, a 
Reference is here made to my co-pending 

applications, Serial Numbers 590,801 and 
590,802, filed November 5, 1910, in which f citizen of the United States, and residing i have discussed at length the advantages and 

át Washington, District of Columbia, (whose 
ost office address is War Department, 

Washington, District of Columbia,) have å?certain new and useful Improve 
* ments in, Multiplex Telephony and Teleg 

-15 

raphy, - of which the following is a specifi- ? 
cation. 
This application is made under the act of 

March 3, 1883, chapter 143, (U. S. Statute 
-XXIII, p. 625,) and the invention herein de 
scribed and claimed may be used by the 
Government of the United States or any of 
its officers or employees in the 'prosecution 
of work for the United States or by any 
person in the United States witlaout the pay 

2Q, ment of any royalty thereon. 
This inyention relatesto multiplex teleph 

limitations of the use of electromagnetic 
waves of various frequencies in such systems 
as described there and here. In accomplish 
ing the desired results, I have found it neces 
sary and sufficient to combine the engineering 
practice of wireless telegraphy and teleph 
ony with the engineering practice of wire 
telegraphy and telephony. I thaye also 
found it necessary, in order to obtain satis 
factory results, to make use of such detectors 
as are commonly found in the wireless tele 
graphic art. Attempts have been made at 
ultiplex telephony, but I have found these 

inoperative for the reason, among others," 
70 - that - no detector or equivalent device has 

been used. These detectors are not used be 
cause of any greater inherent sensitiveness omy and telegraphy and has aš its object | to electrical energy than resides in the tele 
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means of wir?s, and where use is made in 
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the simultaneous transmission of a plurality | phone receiver itself, but because the energy 
of telephonic and telegraphic messages over" | being in the forry of rapid oscillations can a single circuit. 

:frequency or frequencies above the limit of 

A further object of the invention is to | 
make.use of grounded or eart litti i: Minections 
in combination with the usual mesta? lic: cir--. cuit. 
A further object is to render such a system 

as the above silent to external disturbances 
and in such manner as to eliminate ail cross 
talk or harmful effects of one message upon | 

- another. 
A further object is to apply electric waves i 

of suclu frequencies as to anake: possille i he | 
selection and complete independence of the | 
various messages. . . 
A further object is to superimpose tipon 

a standardbattery teleplnome circuit, as now 
commercially in use, one or more telephonic 
and telegraphic circuits without any inter 
ference of the various messages. 

In accomplishing the above results, use 
is made of electromagnetic waves, or o?cil 
lations, of high frequency, propagated by 
thi? application of the term high frequency, 
it is understood to mean any ultra-sound 
audition. 

not affect the telephone or other com?muni 
cating device: These rapid oscillations can 
not sensibly affect the telephone, because the 
diaphragm in its motion must reverse with 
the reversal of the current and the deflecting 
impulse if applied directly to the telephone 
receiver will be first in one direction and 
then in the other with a frequency so high 
that the diaphragm cannot sensibly follow 
or respond. Furthermore, if the diaphragm 
should respond with this frequency the effect 
would not be audible. Also in the case of 
the ordinary telephone, on account of the 
large self-inductance of the instrument, the 
high frequency E. M. F. generated by the 
waves would produce in the telephone re 
ceiver only extremely weak currents. I have 
found it necessary therefore, and consider it 
an important part of my invention. to naake 
use of some form of integrating detector to 
transform "the rapid oscillations into effects 
ywhich can be manifested by the indicating 
instrument. ' , 

This application is closely related to my 
three co-pending applications, Seria Numix 
bers 590,801, 590,802, and 590803, filed No-, 
vember 5, 1910. In each of these, use is 
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ondary coil S, the prinnary doil, P, and the 
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frequency, circuits in parallel between t e 
: ordinary battery line and the earth. In this 
application I sinall describe a manner of con 

; cuit between the earth and the ordinary tele 
phone line. FŠ 2, 3 and 4 illustrate a Fig 

circuits in series relation, making use of the 
telephone circuit and ground connections. 

* modification of { 

| 
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made of high frequency waves as a vehicle | denser C', these being ali variable and con 
for the F for telegraph messages || Inected in Series in the same manner as show il 
which are impressed upon the same lineas | at the station B, Inductively connected t9 
carries the telephonic currents from an ordi- || the primary P. is a receiver circuit R, 
nary local battery telephone set - similar in every respect to the receiver IR 

In my co-pending application, Serial | at the station B. Inductively. Conicctg,d,t 
Number 590,8?3, I have shown a specific || the secondary S’ is a transmitter circuit T, 
manner of connecting a plurality of high || similar in every respect to the transmitter 

circuit T at the station B. The receiver IRY 
is tuned to the frequency of the oscillations 
given off by the transmitter T and the re 
ceiver circuit R is tuned to the frequency 
developed by the transmitter T", these fire 
quencies being sufficiently different to afford 

necting a plurality of such high frequency 

In the drawings forming a part of this 
specification, several modifications for cir, 
cuit connectiong : are shown, and in said 
drawings, Figure 1, illustrates a circuit in 
which a plurality of transmitting or receiv 
ing circuits is connected in šeries in a cir 

ments throughout the circuit, which comprise 
the various condensers and inductances are 
all va fiable in order to permit of ready and 
effectiye tuning of each and any circuit. 
The high frequency transformers are a so 
constructed as to give variable coupling, 
either by sliding the on? coil within the 
other, or having one coil swing within the 
other, or by any other suitable method well 
known in the wireless art. - 
The operation of the system is as follows: 

Ordinary telephonic communications may be 
carried on between the stations B and B” by 
the telephone sets. Simultaneously there 
with high frequency oscillations may be im 
pressed on the line Aby the transmitter cir 
cuits T and T‘; both of these operating at 
the Same time, if desired. These high fre 
quency oscillations are modified in accord 
ance, with speech by the microphon? M, and 
oscilationstransmitted by T are picked up 
by the receiver RY and are rectified or trans 
formed by the detector D in such a way as to give a reproduction of speech in. the tele 
phone F, all of these being well known in 
the art. So also oscillations modified by the 
microphone M at the transmitter cireuit T’ 
will be.translated into speech at the station 
R. All of these messages may exist on the 
same line at the same time without any cross 
talk or interference whatsoever. If desired, 
one, or more of the microphones M may b? 
replaced by suitable telegraphic keys in or 
der that communication by telegraphy“ may 
be carried on. Obviously this change wiil 
not affect the principle of the operation in 
any way whatsoever. The telegraphic sig 
nals mây be produced by the ordinary key 
placed directly in the generator circuitor by 
such an arrangementas is shown in Fig. 3 of 
my co-pending-application, Serial Number 
590,801. It is to be. noted in this circuit 
that I have connected a metallic circuit to 

w 8 earth at both ends, and I have done this 
phone Set F, with a battery if desired. At || without experiencing any difficulty in conse 
or near the statign B is a similar_earth , quence of external disturbances. I am able 
conection, including the inductance I', the | to accomplish this by means of the condensers 
primary P.", the secondary S' and the con- l C and C", which, in addition to acting as 

. 1. 
. Referring to these figures in detail, Fig. 
1 shows a common metallic circuit A-A, 
for ordinary - telephony, across which are 
bridged the lief one sets B B”. These 
telephone sets include the usual apparatus in 
resent use in local battery circuits, there 
ing shown a transmitter 1 of any suitable 

förm, such as a microphone transmitter with 
its local battery 2, and thie prim?ry of the 
transformer 3. Also there are shown co? 
nected in the usual way the ringing circuit 
4, the switchhook 5 and the receiver 6. The 
secondary of the transformer 3 is bridged 
directly across the lin? when the receiver is 
off the hook. The invention is not in any 
way connected with the details of this tel? 22 connection, any óf the usual circuits 
ing Suitable, and the one described bein 

given merely as am illustration. Connecte 
to the line wire A', at or near its connection 
to the telephone set B, I have shown a cir 
cuit connection to the earth at E, this circuit 
including the variable inductance II, the sec 
variablecondenser C, these all being con 
nected directly in series. Inductively con 
nected to the secondary. S is a primary coil 
P which is in circuit with the high frequency 
generator G, this - circuit also includinga 
variable condenser C, and a microphone ML 
Ind?actively connected to the primary P 
is a secondary coil S, including in its ciri 
cuit a variable condenser C’’ and a variab?e 
inductance L’. Shunted around the con 
denser is the detector D, and operatively 
associated with the detector O is the tele 
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tuning elements, also act as a check to any 
earth disturbahces in the vicinity. This is 
possible only because the cende sters, { t d 
C” here used are of very stall electrica di 

5 snerusios, being Ineasured in Somme thou 
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sandths of a microfarad, whereas the colu 
densers now in ordinary use in telephone 
practice have a capacity measured in micro 
fara ds. Such large condiensers offer very 
s?n? ail impedance to the passage of externati 
distirbances of such frequencies as are 
within the audible hinnit, but with my very 
small conlensers and sharp tuning in the 
ground circuit to a frequency entirely above 
audition, these low frequency audible dis 
turlyances are entirely shut cout, giving ime 
what I choose to call a “silent ground con 
nection”. In view of the fact that hiereto 
fore single line telephone circuits wilhich in- || 
clúde a ground return. or a 2-wire telephone 
circuit, which is grounded at either end, are 
subject to niany and strange noises, the . 
causes of which are not entirely understood, I 
consider that níy present invention, whereby 
I am euabled to use i ground connection on 
a single telephone circuit witha no such dis 
turlauces, a º very impörtant ad essential 
part of my invention. I have found -the 
albove circuitš entirely successful on a stand 
ardl telephone line circuit consisting of a 
pair of twisted copper conductors, paper in 
sulated, which pair constitutes but one out 
of a karge number inclosed in a lead slaeath 
used in ordinary city... traffic. This lead 
slneath surrounding the pair of wires brings 
the earth connection verv close inndeed to the 
line circuit all along its dength. but ir spite 
of this. my selective circuits are se effective 
as. 1 (1 give no trace whatsoever of any cross 
ta lik or influence duc .to external disturb 
aces. It is aparent that any number of 
transmitter or receiver circuits may be con 
nected ir series in addition to the two shown 
in Fig. l. - - 

Fig. 2 slaows a modification of Fig. i, in 
which a plurality of earth branches are con 
1) eeted in parallel, each single branch con 
rected to earth o being similar in every re 
spect to the earth branches shown in Fig. 1, 
:Id each including two or mere circuits 
which may be transmitter or receiver cir 
'inits, these a circuits being indicated only 
diagrammatically and designated by the ref 
et’ence characters T and R throughout. The 
connections of the battery sets B and B’ are 
shown only diagrammatically, it being un 
derstod tlhat the connections are similar to 
he»se shown in Fig. 1. Each transmitter 
has a different frequency always being of 
ilti'a-Sound frequency, and éach transmitter 
las a corresponding receiver circuit at the 
ther endl. of the line tuned to its frequency. 
I may also use condensers IK and K” bridged 

590,802, cited above. 

a . 

across the lines A. A.” which serve the pur 
pose of p?acing the two lines A and A" in 
paralle for the high frecuency currents. 
This capacity, however, is made s«» smaall as 
to give practicat hy insuperavle inn pedance to 
tle telephone currents of ordinary frequen 
cies as given by the telephone sets H3 and 
B". It is also obvious, as shown in Fig. 2, 
tl?at high frequency i currents may be con 
leicted to the wire A as shown at T’’’ 
and R'', these circuits having connected in 
them, a plurality of transmitter or receiver circuits in ay suitable arrangement. 

Fig. 3 shows a further modification, which 
is a combination of the systems shown in 
Figs. 1 and 2 and the systems shown in my 
co - pending application. Serial Number 
590,802. In this a figure, a plurality of 
branches connected to the earth is shown, 
each circuit including a plurality of trans 
mitter or receiver circuits, as shown in Fig. 
2. In addition to this high frequency trans 
mitter circuits are inductively connected by 
means of transformers i connected directly 
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in the line circuit in series with the battery . 
sets B and. B’ in the manner described in 
my co-pending application, Serial Number 

Hin this case, the con 
densers FK and K are necessary, in order to 
givè a free p?th for the high frequency os 
cillations of the series connected transmitter 
and receiver sets 'T' and R”. 

Fig. 4 shows a further modification in 
which the batte’y sets B and B“ and one of 
the line wires such as A, are entirely elimi 
aated, in which case I have multiplex teleph 
ony by a single wire using earth return. 
As is - apparent - from this Fig. 4 I have 
shown a plurality of ground branches, each 
including a plurality of telephone or re 
ceiver sets, each transmitter having a differ 
eint frequency and having a receiver set at 
the other end of the line tuned to its perio 
dicity. Also in series with the line, I have 
connected other transmitter and receiver 
sets, as shown diagrammatically at T" and 

| R“. - In this case I am able to carry on mul 

of my invention. 
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tiplex telephony by the single wire con 
lected to earth at various points without. 
any cross-talk or disturbances from external 
causes, and I consider this an essential part 

In connection with Fig. 4, 
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I have shown means whereby Morse teleg 
raphy. may be carried on in the usual way 
and this without any cross interference of 
the messages. In case way stations are used 
on the line, each of such stations will be 20 
shunted by a small condenser for å . con 
denser and inductance tuned to the fre uency of the high frequency oscillations. 
Thus it is apparent that my invention may 
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Morse telegraph systems. Other forms of. 
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high frequency transmitter and receiv?r cir 
cuits Jimly be used in place of those shown, 
and various suitable modifications are show 
and described in detail in my copending ap 
plication, Serial Nunnber 590,801 cited above. 
Although several, modificatios l?ve been 

described in detail in this specifiçáticon, it is 
obvious that any, changes may be made 
without departing from the spirit of the i 
vention, and I therefore do not wis to be 
limited to the exact connections shown, but 
What I claim as my invention is tilne foli 

lowing: 
1. In a silent earthed multipliex telephone 

and telegraph systern, a dine wire; a plural 
ity of earth circuits extending from ?aid 
line; a plurality of transmitter or receiver 
circuits associated in series relation in each 
of said earth circuits, each transmitter cir 
uit impressing, different but ultra - soud 
frequencies on the line, each receiver circuit 
being tuned to the frequency of one trans 
mitter. M * . • . 

2. In a silent earthed multiplex ?elephone 
and telegrapili system, a line wire'a plural 
ity of earth eircuits extending from said 
line; a plurality of transmitter or receiver 
circuits associated in series relation in eacha 
of saíd earth creuits, i a plurality of trans 
mitter and receiver circuits associated in se 
ries in the line, each transmitter impressing 
different but ultra-sound frequencies on the 
line, and ?àch receiver being tuned to tilne 
frequency of one of the transuitters. 

3. In a multiplex telephone and telegraph 
system, a line wire; low frequency signaling 
apparatus connected to the line, a plurality 
of ground circuits extending from said line, 
a plurality of transmitter or receiver circuits 
assgciated in series relation in each eartl? 
connection, each transmitter circuit impress 
ing different but ultra-sound frequencies on . 
the line, each receiver circuit being tuned to 
the frequency of one transmitter. 

4... In a multiplex telephone and telegraphy 
system, a pair of line wires; low frequency 

50 

signaling apparatus associated thérewith ; a 
piurality of earth connections placed be 
tween each line and the earth, a plurality of 
high frequency signaling circuits associatedl 
in series in each earth connection, each, 
transinnitter circuit developing oscillations of 
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different but-ultra-sound frequency and each 
receiver tuned to one transmitter circuit. 

5. In a multiplex telephone and telegraph 
systern, a pair of line wires; low frequ?cy 
signaling apparatus bridged across sai 
lines; a plurality of earth connections placed i 
betwee each linie and the earth, a plurality of high fre?uency signaiing circuits asso 
ciated in series in each earth connection, each 

980,359 

ceiver circuit being tuned to one transmitter 
circuit ad containing a detector for high é? : 
frequency Osiçililations and a telephone : . 
ceiver operatively associated with said -- 
te(*t) fr. 

(6. Il a multiplex telephone and 
Systen, a pair of line wires, battery tele- 7o 
plone, Sets bridged across sajdi iline wires, a 
plurality of earth connections. placed be 
tween each line and the earth, a plurality of 
laigh frequency signaling circuits associated 
in Series in each earth connectiona, each trans-. 75 
mitter circuit developing oscillations of dif 
ferent frequency, each receiver circuit being 
tuned to one transmitter circuit and contain 
ing a detector for high frequency oscilla 
Sociated with said detector. 7. In a multiplex, telephone and telegraph - 
System, a pair of line wires, battery tele 
phone.$éts bridged across said line wires, a 
plurality of earth connections placed be- 85 
tween each line and the earth andleontaining 
a variable condenser, and a variable indud tance, a plurality of high frequency signaling: 
circuits inductively associated in series im 
each Connection, each i transmitter i circuit 9o containing a generatoír of high frequency: , 
Oscillations, a variable condenser and induc-, 
tatnice fortuning Said circuits and a telephone 
transmitter for modifying said oscillations, 
each receiver circuit, being tuned to one of 95 
the transmitter circuits and containing a de 
te?ctor of high frequency oscillations and a 
telephone operatively connected therewith. 

8. In a multiplex telephone and telegraph 

tions, and a telephone receiver operatively as- so 
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Systemt, a pair of line wires; batteryº tele- 100 
phone sets bridged across said line wires; a 
plurality of earth connections placed be 
tween each line and earth and containing a 
variable.inductance, and variable condenser; a piurality of high frequency signaling cir- 105 
cuits inductively associated in series in each 
earth Connection a plurality of signaling cir 
gcuits connected inductively in series in the 
lies, each transmitter circuit developing os 
cillations of different ultra-sound frequencies 110 : and containing, a m?fcrophone transmitter. 
formodifying theoscillations in accordanc? 
with speech, each receiver circuit çoritai?ing 
a variable indlertance and a variable cipaéity, 
and tuned to the frequency of one transmitter 115 
circuit, a detector in shunt to the condenser 
of the receiver circuit and a telephone op eratively çonnected therewith. 

9. If? a multiplex, teleplinone and telegraph 
system, a pair of line wires; 
pihone Sets bridged across said line wires; 
a conden?er of small capacity parallel to 
eall of tidig battery telephone sets; a plu , 
radity of earth conections placed between 

battery tele- 120 
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transmitter circuit developing oscilations of * A x *** W eg?º line ad earth and containing a vari- "125 
different but ultra-Sound frequency, each re- M able inductance. and a variable capacity, a ... 
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-lpli rality of high frequelley signaling cir- i containing a variable inductance and a vari- o 
cuit; inductively associated in series in each | able capa?ity and tuned to the frequency of 
erth, collectio; al pltrality of ?igaling || one transmitter circuit, a detector in shunt. 
circuits connected inductively in series in the to the condenser of the receiver circuit auid 

i 5 lines, each transmitter circuit developing | a telephone operatively connected therewith. 
electric waves of diflerent ultra-sound fre- GEORGE OWEN SQUIER. 
quencies and containig a unuicrophone trans- WWitnesses : . 
liitter for modifying the oscillations in ac- P. L. WoLD, 
cordance with speecin ; each receiver circuit E. R. CRAM. 

  

  

  


