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To all whom it may concern.: ;

Be it known that1, WiLLiam wW. JACQUES,
of Newton, in the State of Massachusetts, have
invented an Improvement in Multiple Tel-

5 ephony, of which the following is a specifi-
cation. ‘

It is a well known fact in physiologieal
acousties that a sound falling upon the hu-
man ear for a minute fraction of a second,

1o for example one one-hundred-and-ﬁfty-thou-
* sandth of a second, will be audible, while
the ear will utterly fail to detect aninterrup-
tion for a far greater interval, for example
only one one-hundredth of g second, in a
15 sound continuous but for said interruption.
It follows from this that if articulate sounds
be conveyed over a wire by meansof an elec-
trictelephone, the circuit may be interrupted
fora considerable portionof the time without
zo interfering with or disturbing conversation,
provided that no oneinterval of interry ption
is of sufficient duration to be noticed by the
ear, for example, one one-hundredth of a see-
ond or thereabout. Taking advantage of
25 this factorprincipleI have invented a method
and apparatus by which several telephonic
conversations can be carried on simultane-
ouslyoverone and the same line wire, or over
one and the same pair of line wires in’ metal-
3o lic eircuit. The method consists in talking
simultaneously into each of several transmit-
ting telephones and meanwhile Suceessively
making and breaking a circuit over a com-
mon line wire, or pair of line wires in metal-
35 lic cireuit, between each of said transmitting
telephones and its respective receiver at the
other end of the line, so that while the cir-
cuit is established between one of said trans-
mitters and its receiver at the other end of
40 the line over said common line wire, or pair
of line wires in metallic cireuit, it is broken
between the other transmitters and their re-
spective receivers at the other end of the
line, with such rapidity that the human ear
45 will not take mnotice of the interruption or
mutilations of the sounds received at the re-
- ceivers due to the interruptions of the cur-
rents successively established, between the
transmitters and their respective receivers at

50 the other end of the line.

Broadly stated apparatus for practicing the i

invention consists essentially of line wire,
either single and grounded or double and
adapted to be used- in metallie cireuit, two
telephones at each end of said line wire or 55
wires, a switch at each end of said line wire

or wires adapted to make and break the cir-
cuit between said line wire or wires and the
telephones at the same end successively, and
mechanism for vibrating said switches con- 6o
tinuously, rapidly and synchronously. By
such apparatus multiple conversation may be
had intelligently over a single circuit, either
grounded or metallic; butin ordsr to practice
the invention commereially, or to arrange for 63
twosimultaneous independent conversations
over thesame cirenit, neither conversation to

be disturbed by or to disturb the other, and
neither conversation to be disturbed by the
switching mechanism, I make use of details 70
of construction herein set forth, which form
subordinate features of my invention.

In the drawings,—Figure 1 represents in
diagram a grounded telephone circuit em-
bodying my invention, with two complete sets 75
of telephone apparatus at each end. Fig. 2
represents a metallic circuit embodying the
invention with two telephones at each end,
each telephone serving both as a transmit-
ting and receiving telephone. Fig. 3 repre- 8o
sets a single wire or grounded cireunit with
three telephones at each end. Fig. 4 repre-
sents a, metallic circuit embodying theinven-

tion with details of construetion, as men-

tioned above, to prevent disturbance between 8 5
two conversations or from the switehing mech-
anism. TFig.5 differs from Fig, 4 by showing
the synchronizing mechanism in grounded
wires branching from one of the wires of the
metallic circuit, instead of showing it in an go
independent circuit. Fig. 6 represents the
perfected invention as embodied in two me-
tallic circuits. Fig. 7 is a plan view of the
switching mechanism, :

The same letters in the different figuresin- g5
dicate like parts, and numerals added to the
letters have reference to the situations of like
parts. Completetelephone sets are shown in
but one of the figures, but it will be readily
understood that the telephones shown in the roc
other figures represent or may represent tele-
phone sets,
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p? and pS;

In Fig. 1, L’ is a line wire common to all
the telephones. T and T*are telephone sets
at one end of said line wire, each consisting
of a transmitting telephone, a battery, an in-
duction coil, and a receiving telephone as or-
dinarily used and as conventionally shown.
T2 and T* are telephone sets at the other end
of the said line. = &' is a switch at one end of
said line, consisting of avibrating reed v’ and
contact-plates p’ p° S*isasimilar switch at
the other end of the line consisting of vibrat-
ing reed v?and contact-plates p® p'. The sec-
ondaries of the induction coils of telephone
sets T7, T% T3, and T* are connected respect-
ively with contaect-plates p” p* p° p*. When
the reeds v’ and v* are in contact with con-
tact-plates.p’ and p* a telephone eircuit is es-
tablished between telephone sets T/ and T*
and broken between T2 and T*; and when
they are in contact with contact-plates % and
p* a telephonic cireuit is established between
telephone sets T? and T and broken between
T/ and T2 And if the reeds are vibrated at
the rate of about one hundred times per sec-
ond, continuous telephonie conversation can
be carried on between T” and T? and at the
same time between T3 and T neither con-
versation interfering with the other.

Any suitable mechanism or mechanisms
may be employed within my invention,
broadly considered, for shifting the two
gwitches synchronously. In ‘the drawings I
show the two reeds as the armatures of two
polarized relays operated by a common alter-
nating eurrent dynamo machine. Thus D is
the dynamo, ¢’ ¢ the polarized magnets hav-
ing reed v’ for an armature, and e*and et are
the polarized magnets having reed v* for an
armature, while 20 is the eonduecting wire of
the synchronizing system.

In Fig. 2 where the invention isrepresented

as embodied in apparatus employing metallie.

circuits single telephones’are shown instead
of telephone sets, and the construction and
arrangement of apparatus is such that tele-
phones T/ and T? may alternately be con-
nected and disconnected in metallie circuit
and so also telephones T? and T% 1./ and I?
are two line wires forming, when connections
are made as directed, the main part of a me-
talliccireuit. S andS?areswitchesplaced re-
spectively at the two ends of the metallic cir-
cuit and synchronously operated by a dynamo
and polarized magnets as before described.
The vibrating reed of each switch, v’ or ?,
carries two contact-pointsinsulated from each
other, ¢’ and ¢® being attached to read 2’ and
¢ and c* being attached to read % Line L’
terminates in contact-points ¢’ and ¢?, and
line L? terminates in contact points cAand ct
Tach contaci-point vibrates over two contact-
plates, ¢’ over p’ and p®; ¢* over p?and pt; ¢
over pand p; ¢! over pfand p°. Telephone
T is ‘connected up between contact-plates p’
and p%; telephone T? between contact-plates
telephone T® between contact-
plates p®and p’; and telephone T* between

518,367

contact-plates p* and p° When contact-
points ¢’ and c* are in contact with contact-
plates p’ and p? contact points ¢ and ¢t will
be in contact with contact-plates p° and pfand
there iz a metallic telephone circuit as fol-
lows: from telephone T to contact-plate p’,
contact-point ¢, wire L, contact-point ¢ con-
tact-plate p?, telephone T%, contact-plate p%
contact-point ¢, wire L% contact-point ¢?, con-
tact-plate p° back to telephoneT’. Theother
or alternate circuit is obvious.

In Fig.3 hand telephones are shown as tak-
ing the place of the telephone sets of Fig. 1,
three being shown at each end of the eircuit.
There are at each end an equal namber of
contact-plates, p’ p® and p° corresponding to
telephones TV T*and T° at one end of theline
wire, and p? p* p° corresponding o telephones
T2 T TS at the other end. The ecireuits are
obvious. The reeds shounld be vibrated at
such rate as not to be absent from contact
with any one contact-plate for more than one
one-hundredth of a second.

Ta Fig. 4 is shown in diagram an apparatus
embodying the invention as adapted to com-
mercial use. Two improvements upon the
apparatus of the preceding figures are repre-
sented. The firstof these consists in the sub-
stitution for the vibrating reeds at each end
of the circuit, of two approximately gynchro-
noustuning forks,andin the employment with
gaid tuning forksof adynamo whose currents
are approximately synchronous with the nor-
mal rate of vibration of the tuning forks.
The arms of the tuning forks are made to do
the office of continuously vibrating switches,
being set and kept in vibration by the elec-
tro-magnets shown, which receive impulses
of current from the dynamo synchronous as
near as may be with the rate of vibration of
the vibration of the tuning forks. The sec-
ond improvement consists in the use of an in-
duective resistance in the synchronizing cir-
cuit to prevent the noise of thedynamofrom
being heard in the telephone cireunits. Ac-
cordingly in Fig. 4, 8’ is a tuning fork, one
arm of which carries a contact-point ¢’ that
vibrates over and upon contact-plates p’ and
p?, while the otherarm carries a contact-point
3 that vibrates over and upon contact-plates
p? and p?; and in like manner 82 is a tuning
fork at the other end of the metallic cireuit
1/ 12 having the samerate of vibration as the
tuning fork $’, and having at the ends of its
arms contact points ¢ and ¢* to vibrate re-
spectively over contact-plates p* p*and pb pi
The connections of the telephones with the
said contact-plates are, as shown, such that,
when the arms of the tuning forks open
one of the telephones at the same end of the
line as the tuning fork is thrown upon the
line, while its mate at the same end is dis-

connected, but is itself disconnected whileits
said mate is thrown upon the line, when the
arms of the tuning fork close upon each
other. The magnets e’ ¢®and ¢®¢*in the syn-
chronizing circuit w” are not polarized. D
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is the dynamo and R is an inductive resist-
ance in said synchronizing cireuit, consisting
of aMuirhead condenser with an electro-mag-
net on either side, substantially as described
in my Patent No. 485,279.

Fig. 5 shows the same arrangement of ap-
paratus that is shown in Fig. 4, except that
the inductive resistance R is placed in a syn-
chronizing circuit, b’ w’, branching from one
of the wires 1? of the metallic circuit instead
of an independent synchronizing circuit. . In
this case also a second inductive resistance
R?is placed in a branch synchronizing eircuit
b® w? at the other end of thetelephone circuit.
The dynamo machine thoughshown in branch
b’ w’ may be in either branch.

Fig.6 represents the invention as embodied
in two metallic circuits with a single synchro-
nizing circuit. Each circuit taken by itself
is the same as the cireuit shown in Fig. 4.

Fig. 7 is a plan view of the switch mechan-
ism as actually constructed. In Fig. 7 A is
the bed-plate, S is the tuning fork clamped
in a bracket B by serews, as shown; while ee
are electro-magnets supported in speectacle
frames C C and adjustable two and from ar-
matures a a, mounted upon but insulated
from the arm of the tuning fork by screws
b, b, working through posts d d, and screws
7 1, as shown. F is a sliding plate of insu-
lating material held by means of slot and
serew g between ways % % at the front of the
bed-plate A and having an adjustment to and
from the front ends of the tuning fork by
means of serews ¢ 4. The said sliding plate
F at each end carries a block & of insulating
material having ato and fro motion by means
of screw j and spring & in ways , also of in-
sulating material, which are screwed to the
bed-plate. The blocks G- G’ carry each two
contact-plates p p which are separated by a
thin miea plate m, H H are rods adjustable
lengthwise on the front ends of the arms of
the tuning fork and ecarry each a contact-
point ¢ which by the vibrations of the tuning
fork is given a rapid reciprocating motion
over the contact-plates p p and mica plate m.
The connections are sufficiently indicated in
the diagrams. ' :

I claim— .

1. Theherein described method of carrying
on multiple telephonic conversation, or sev-
eral telephonic conversations at the same time
over the same line wire, or over the same pair
of line wires in metallic eircuit, consisting in
talkinginto eachof two or more transmitting
telephones and meanwhile successively mak-
ing and breaking a circuit between said
transmitting telephones and their respective
receivers at the opposite end of the line, so
that while a circuit is established between
oneof said transmitters and its receiver at the
opposite end of the line, the cireuit is broken
between the other transmitter and its corre-
sponding receiver, or between the other trans-
mitters and their corresponding receivers,

with such rapidity that the human ear will
not notice the interruptions or mutilations
of sounds received at the receivers due to the
interruption of the currents successively es-
tablished between the transmitters and their
respective receivers.

2. The combination with a telephone cir-
cuit, whether grounded or metallic, and two
telephones or telephone sets at each end
of said telephone circuit, of two vibrating
switches, one also at each end of said circuit
adapted to connect and disconnect therewith
each of said telephones or telephone sets at
the same end at every vibration, and mech-

-anism for vibrating said switches synchro-

nously and with a rapidity, substantially as
described.

3. The combination withline wires adapted
to be used in metallic telephone circuit o

circuits, telephones or telephone sets at each -

end of each pair of said line wires, and
switches at each end of each pair of line
wires, each said switch being adapted to con-
nect and diseconnect two of said telephones
or telephone sets with a pair of said line
wires, of a synchronizing circuit, either inde-
pendent or branching from said telephone
cireuits, and a dynamo machine and electro
magnets in said synchronizing eireuit adapt-
ed to operate and synchronize said switches,
said switches being vibrated with a rapidity
substantially as deseribed.

4. The combination with line wires adapted
to be used in metallic telephone circuit or
circuits, telephones or telephone sets at each
end of each- pair of said line wires, and
switches at each end of each pair of line
wires, each said switch being adapted to con-
nect and disconnect two of said telephones
or telephone sets with a pair of said line
wires, of a synchronizing circuit, either inde-
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pendent or branching from said telephone .

cirenits, electro - magnets and a dynamo ma-
chine in said synchronizing cirenit for oper-
ating with the rapidity indicated and syn-
chronizing said switches, and an inductive
registance in said synchronizing eircuit,sub-
stantially as desecribed.

5. A metallic telephone circuit or circuits,
tuning forks having a uniform rate of vibra-
tion of a rapidity such as specified, there be-
ing one of said tuning forks at each end of
each of said circuits and the two wires of
each of said circuits terminating each at each
end in an insulated contact-point carried by
a separate arm of the tuning fork at the same
end, and telephones or telephone sets in pairs
and corresponding contact-plates in double
pairs at each end of each of said circuits, the
said insulated contact-points on said tuning

IIC
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I20

125

forks being adapted to vibrate each over two_

of said contact-plates, in combination with a
synchronizing eircuit either independent or

' branching from one of said telephone circuits

containing electro-magnets, one for each arm
of said tuning forks, and a dynamo machine

130
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adapted. to send impulses corresponding to
the rate of vibration of said.tuning forks,
substantially as described.

6. A metallic telephone circuit or circuits,
tuning forks having a uniform rate of vibra-
tion of a rapidity such as sperified, there be-
ing one of said tuning forks at each end of
each of said circuits and the two wires of
each of said circuits terminating each at each
end in an insulated contact-point carried by
a separate arm of the tuning fork atthesame
end, and telephones or telephone sets in pairs
and corresponding double pairs of contaet-
plates at each end of each of said circuits, the
said insulated contact-points on said tuning
forks being adapted to vibrate each over two
of said contact-plates, in combination with a
synchronizing circuit, either independent or
branching from one of said telephone circuits,
containing electro-magnets, one for each arm
of said tuning forks, a dynamo machine adapt-
ed tosend impulses corresponding to the rate
of vibration of said tuning forks, and an in-
ductive resistance, substantially as described.

7. The combination with a metallic tele-
phone circuit, two pairsof telephones or tele-
phone sets, one of said pairs at either end of
said telephone circuit, two tuning forks of
the same rate of vibration such as hereinbe-
fore specified, one of them also at either end
of said telephone circuit and suitable contacts
whereby the telephones or telephone sets at
either end of said circuit may be connected
and disconnected therewith by the vibrations
of the said tuning fork at the same end, of a
synchronizing circuit containing eleetro-mag-
nets and a dynamo machine adapted to send
impulses corresponding to the rate of vibra-
tion of said tuning forks, substantially as de-
sceribed. .

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 21st day of No-

vember, 1893. .
WILLIAM W. JACQUES.

Witnesses:
B. I.. RUGGLES,
Gro. WILLIS PIERCE.
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