(No Model.) ' 3 Sheets——Sheet 1.

M HUTIN & M. LEBLANC.
MULTIPLE TELEPHONY.

No. 522,664, Patented July 3,1804. "

55, . ﬁaenfnf’ﬂ
. . o ! | - 77Z:zurc:ce. ﬁ/ai‘zw |
QC Feee: | _- ' maurzcefeéla,?zc/

.BJJ
/ﬁéjiétfvrne‘y




L
ney.

Iiacerice Leblare,

.35..

ol

7

| el |
g
' v €t 0rs,

V- L
“ laarice Fac tr7e,

3 Sheets—Sheet 2.

M. HUTIN & M. LEBLANC.

Patented July 3, 1804,

MULTIPLE TELEPHONY.

-

7

—— T
I!;?E
-_3_6,'

@5_5_ L

./
ﬁf\

(No'Mo_ﬂdel_.j- -
No. 522,664,

;

WASHINGTON, D. C.




3 Sheéts—-Sheet 3.

M. HUTIN & M. LEBLANC.

* (NO{M"od-eL)_' :

MULTIPLE TELEPHONY.

Patented July 3, 1894.

- No. 522,664.

\e

rmd.._;

- '_.'-_.'I

- —
N ey R W

— — W
-'-

r .

7

L L 1

-l .
il Tl 1

[

{4

L I

el .

73

[
il S ey et bl S sl P el BT Sl
- .

o 723

.}VTanzri06q;9%£fi§bi:

loeer€72¥07s.

g 2

/20
72.5°

/Hlazrice A {:E_Zdnc, _

WASHINGTON, D. C,

"THE NORRIS PETERS CO., PHOTO-LITHLOL,




IO

- UNITED STATES

H PATENT OFFICE.

MAURICE HUTIN AND MAURICE LEBLANC, OF PARIS, FRANCE.

MULTIPLE TELEPHONY.

- SPEGIFIGATION fermlng pa,rt of Letters Pa,tent I\Te 522 564, deted J uly 3 1894,

Appheetwn ﬁled -Ttme 1, 1894. Serial No. 613,188, (No model ) Petentedm France Deeember 13,1893,N0. 234 785 in

Jngl_ and

April 6, 1894, No, 6,388, a.nd in Belgmm Apnl 10, 1894, Ne. 109 416.

To a-ZZ whom it mafy CONCETTL: *
Be it known that we, MAURIGE HUTIN aud
MAURICE LEBLANC, citizens of the Republic

of France,and remdente of Paris, Department

of the Seine, Republic of Frenee, have 1in-
vented certain new and usefual Improvements

in Multlple Telephony, of which the follow-
Ing is a specification, and for which we have
obtained patents in France, No.234,785, dated -
December 13, 1893; in Belgium, No 109 416,
dated AprﬂlO 1894 and in Ent‘rland No 6, 888 '

~ dated April 6, 1894.
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Our 1uve11t1011 ha,s'reference to 1mprove-f
ments in the art of telephony, its object be-
ing to transmit between two or more ceuntral

sta,tlons connected by a singleline or net-work

of econnected lines, telephome messages simul-
taneously in all directlons without interfer-
“ence with each other.
amplification of .our eystem we are also en-

By an extension- or

abled to establish simultaneous telephonicin-

tercommunication between the subscribers
whose lines termma,te a,t the dlfferent eentral |

stations. |
The invention is based upon the followmn'

facts and considerations: Over a line ha,vmg

~ a given coefficient of self induction and a

30

35

given static capacity, alternating cuarrents of

onlyacertaindefinite frequengcy can be passed .
without suffering undue diminution of vol-

" ume, while cmrents of all other frequencies:
 are weakened to such extent that they are
"It is, therefore, pos--
"sible to so adjust the coefficient of self indue-

practically of no value.

tion and the static capacity of alinethat only

~alternating currents of a desired frequency

~can be passed over the same forpractical pur-

46
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poses.
Another fact a pon whlch this mventmn is

based is thefollowing: Thesounds which com-

pose articulate speech are generally looked
upon, each as the combination of a number of
simple musical tones, one of which, namely—
the one which has the lowest p1teh 18 called
the fundamental tone, while the others of

" higher pitch are known as the upper harmon-

ics, or overtones. The quality of the sound

- or composite tone depends upon the numbers

and to the fundemental tone.

of the overtones and upon the relative inten-
sities of the same with reference to each other

slightly di

‘Each sound or

.-compesne tone whwh is found in artlculate
speech can, therefore, be resolved into a num-
‘ber of eomponents which have a harmonie re-

lation to each other; the pitch of the funda-

mental toue is; in that case, the-pitch of the
sound. Now we have found that, just as in

mechanics any force can be resolved into any

55

number of components, so also can a ¢om-

posite tone, or, as it may properly be called,

a resultant sound be resolved into a great

namber of hermome components, each being

of these tones being of much lower piteh than
that of the 1esu1taut composite tone. This

resolution of the resultant tone into a ﬂ't'eat-

6o

“la simple musical tone, and the fundamental

number of simple upper har monics of a very

low pitch fundamental, is ‘a’ purely mathe-

matical process, which perhaps cannot be per-
fectly realized experimentally., When these

components are again combined by the in-
verse mathematical process, the original re-

70

sultanttone is again obtained. Nowwe have

found that if in the processof recombination

of these components a number of them are
omitted, the resultant thus obtained does not
-'ﬂ*reatly differ from the true resultant which
is obtained when all the components are util-

ized in the synthesis. From this it follows

‘that articulate speech can be reproduced in
a manner.to be recognized by reproducing a

75
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considerable number butnot ali of its simple

components, and the correctness of this con-

clusion we have verified by the. apparatus
which is used in the realization of cur inven-

tion. The effect of our process upon the ear
18 about the same. as the effect upon the eye

when a faintly colored glassis interposed be- -

detalls and the relative color values of the
picture are still recognized, although of course
erentlated Smmla,ll*';{.r by repro-
ducing some but not all of the simple sound

1 tween the same and a eolmed plicture; the

90

components, the quality .of the resultant

sound is still recognized, a,lthoun'h somewhat
differentiated. |

The mannerin wﬁlch we utllme these prm-'

ciples for multiple telephony will more fully
appear from the following detailed deserip-
tion with reference to the accom pe,nymﬂ' draw-

ings, 1n which—

Figure 1 is a representa,tlon ma,mly in dla-
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gram of an electric resonator; Fig. 2, a dia-

gram, showing the combination of several

electric resonators, constituting an electrie
current selector. Fig. 3,1is a diagram of a
system of multiple telephony between two

stations, and Iig. 4 isa diagram of a complete
system of multiple telephonybetween thesub-.

seribers of three distinet central stations.
Like letters and numerals of reference in-
dicate like parts.

Referring now to Fig. 1, there are shown,

- Included in a line 1, 2, a reaction coil 3, and
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as to have no practical value.
a definite relation between the coefficient of
self induction of aline and itsstatic capacity,
onone hand, and the frequency of an alter-.
nating current that may be passed with ef-
fective intensity over the same on the other
hand, it is clear that by proper selection of
reaction coils and condensers, a line may beso:
equipped that it will carry, effectively, cur-
rents of one definite frequency, and no other.
A circuit thus equipped, therefore, behaves
toward alternating currents in about the same .
manner as ‘a Idelmholtz resonator toward
sound vibrations, and on account of this an-
alogy we have called such circuits ¢ electric.
current resonators,” or “electric resonators,”
These terms are also applied to the
combined reaction coil and condenser, not in-:
cluding the line in which they are placed,
and we speak accordingly of an electric re-
sonator for the frequency 1,000 or 2,000, or

a condenser 4, and for the sake of simplicity
it 1s assumed that the coefficient of self in-
duction and the static capacity of the line

wire are so small as to be practically of no
value; therefore, the self induetion of the coil
18, for all practical purposes, that of the line

-as whole and the capacity of the condenser is

also that of the line as a whole.

We have shown in other pending applica-

tions that if a great number of sources of al-
ternating currents of different frequencies

are simultaneously connected with a line hav-

ing a given self induection and a given ca-

pacity, only currents having a certain fre-

quency will pass over the line with sufficient

volume to actuate a translating devicein the

circuit, while all other currents will be so weak

simply.

for any other number. .
In the practice of our invention a number

~ of electric resonators, each for a different fre-

55
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quency,are combined together to form a group
for joint operation; this is shown conven-
tionally in Kig. 2. |

In the line 1, 2, are inserted the three resoé.

nators composed respectively of the reaction

coils and condensers 3', 4, 3* 42, 3% 48 con-

structed for the frequencies, say of 100, 200,
300, respectively. Supposing now, that the
line is connected simultaneously with a great

~number of sources of alternating currents,

each having a different frequency, such for
instance as 50, 80, 100, 150, 200, 260, 300, 340,
&e. It is clear from what has been said, that

~of all these currents, only those having the

Since there is

522,564

frequencies 100, 200 and 300, will pass with
effective intensity over the line as follows:

currents of frequency 100, through the reso-

nator3’,4”; eurrentsof frequency 200, through
the resonator 3% 4% and currents of frequency
300, through the resonater 3° 43,

All other currents will be practically ex-
cluded, and atranslating device 5, inthe main
cireuit will be acted upon simultaneously by
the currents having the frequencies 100, 200
and 300, and by no other currents. If the
translating device 5 is a telephone, as shown,
1t will emit a sound composed of three sim-
ple musical tones.

A group of electric resonators, connected
in multiple are, as shown in Fig. 2, orin any
other suitable manner, for joined operation,
we call an electric current selector, or cur-
rent selector or selector, simply; it may be
composed of any number of resonators and

by preference for practical work, all the reso-

nators composing a current selector will be
united in one structure, as shown and de-
scribed in other pending applications.

A simple system of multiple telephony, in

‘accordance with the prineiples hereinbefore

set forth, is represented in Ifig. 3. |

Two telephone stations A, B, are connected
by a single main line 1, 2, which at each sta-
tion splits into a number of grounded

branches; in the present instance we show

70
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three such branches, a, b, ¢ and o/, V', ¢/, re-

spectively, and in these branches areincluded
the electric current selectors d, f, g and &’, 7/,
g’y the secondary coils of inductoriums or
transformers 6, and the telephones 5. In place

of the ground connections a common return

wire may be used.

Each current selector is composed of a num-
ber of electric resonators, and in the present
instance we have shown ten resonators for
each selector. The resonatorsare illustrated
by the conventional representations of reac-

100

105

110

tion coils and condensers and each resonator

1s marked with the number designating the
frequency of alternating current for which it
18 constructed. |

in the example here shown, the selectors d
and d’ are composed of resonators for the
frequencies 100, 200, 300—1,000; the selectors

| fand f’ are composed of resonators for the

frequencies 105, 210,—1,050, and the selectors
g and g” are composed of resonators for the
frequencies 110, 220,—1,100. Each selector
thus has a wide range of current frequencies,
corresponding to a lowfundamental tone and
its nine upperoctaves, since each alternation
of current produces a complete vibration of
the diaphragm in a telephone. The funda-
mental frequency of each selector should be
considerably lower than the number of vibra-
tions corresponding to the deepest voecal
sound that can be produced in speaking or
singing, and if it should be found that the
fundamentals 100,105,110 are toohigh, much
lower fundamentals,such as 50, 55, 60, may be
chosen, and the resonators of the selectors
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" are then gra,dua,ted accordingly.

wri

~ be resolved into a great number of compo-.

522,564

With this
understanding it will be assumed, for the

~_ purposes of this specification, that the tone,

corresponding to one hundred and ten vibra-
tions per second is deeper than any vocal

sound that can be produced. Consequently,

the vocal sounds that can be produced may

- nents which are upper harmonics of such low

S fo)

~ dred, one hundred and five, or one hundred

fundamental tones as correspond to one hun-

and ten vibrations per second. If instead of
recombining all of these components, only

‘the fundamental tone and its nine upper har-

monics are recombined, the resultant sound
will slightly differ from the original sound,

- but will have such near reeenlblance to the

20

‘same that its main characteristics will be
“about the same.

If, for instance, the original
sound, was the Vewel sound “ Ah,” the re-

sulta,nt of the combination of the ten tones
represented by any one of the selectors, would

- still be the vowel “Ah,” but with a peculiar-

':'-30]

35

40

ity of characteristic somewhat different from

the original sound and dependent upon the
particular ten tones of which it is composed.
The three combinations represented by the

three Seleetcus in this ecase, would -therefore
result in three slightly different Ahs, but

each of them would be recognized as an Ah.
The prlma,ry coil of each lnductormm 6,18

included in a local circuit 7,in which there is

also a battery 8, and a mlcrOphone 9. -
The operatlon -of this systetn will now be

readily understood. |

If a sound within the range of human or-
gans of speech is uttered against the micro-

phone 9 eontrolling the locnl branch a at sta-

tion A, there will be generated in the second-
ary coil of the mductorlum 6, only ten sets of
alternating currents, namely——such as have

the frequencles 100, 200—1,000, since noother

~alternating currents can pass the selector d;

45

" telephone receiver at station B, except the
50

55

. bo

~ these currents cannot pass any of the other
selectors at station A, and- can only pass

through selector d’, at station B. Conse-

quently these currents with all their varia-

tions of intensity will pass through no other

receiver in the local branch o/, and ‘an ade-
quate although not perfeet reproduection of
the sound uttered against the diaphragm of
the microphone at station A, will be heard at
the receiver in the local branch a’, at station
B, and in no other receiver; the home re-

“ceiver at station A, being of cou rse excepted.

Thus, while the local branches a, a’, converse
with each other, the loca,l bra.nches b,b’, and

the local branehes ¢, ¢’, may also cenverse‘f

with each other, each w1th0ut 1nterl:'erence
with the others. -

It will be understood tha,t any number of
"~ ‘“local branches may be formed at each station,

....80 that any number of independent conver-

- adapted forlong distance telephony, when the

' sations ‘may be carried on over a single main

line. A system of this kind is espema,lly

e

‘branches, 7% 2, k2 —m2 n?, &e.

sumed in this instance that any sound

two stations A and B, are eqnlpped with a

great number of bra.nches of the kind de-

scubed The systenl represented in Fig. 3,
hastheinconvenience that personsin one mty
say in Albany, have to repair to the long dis-

tance multiple telephone station A in order -

to call up station B-at Buffalo, and the per-
son with whom they desire to converse must
be called to and must go to station B. By
an amphﬁca,tlon of our systern this inconven-

ience is avoided, as will appear from the con-

sideration of the system shown in Fig.4. We
here show three central stations, A B C,Whlch

may be widely separated and which are Con-

nected by a single branched main line 1,2, 2.

| The central Statlene are all equipped allke,
and we have therefore, for the sake of sim-

plicity shown the complete outfit of only one

of these central statlons, viz: of central sta-'

tion A.

‘At each centlal statlon the main line di-
VldeS into any number of telephone branehes,
h, %, k, l,—m, n, &c.; in this instance we have
shown four telephone branches at each sta-
tion, and an equal number of signaling

Each tele-

75

S0 |

phone branch terminates in a contact switch

block o, to which is also connected the spring
clasp p, of Jack- knife switch. In each tele-

phone branch is included an electric current

selector composed of ten electric resonators;
these selectors are marked in the dmwmgs

each with the number of frequency of its fun-
‘damental resonator; thus we have the selec-

tors 100, 105, 110, ]15 and 120,—it being as-

pro-
ducible by the organs of speech has a higher

pitch than that corresponding to one hnndred

and twenty vibrations: per second. :
Each signaling branch is grennded et the

95

ICO

105

central St&thIl and has included in its cireuit |

asignaling apparatus 10, of any kind capable

| of generating a certa,ln definite number of
alter nating curlents per second, and no other

ILO

number; the well known reed mgnahnﬂ* appa-

ratus of Abdank-Abakanowicz will serve this
purpose, and such is indicated in the draw-
ings; in each of these circuits is also an elec-
tric resonator, 3/, 4/, 3% 42, &c., adjusted to
the frequeney of the swna,l generator.
frequencies of the swnellnﬂ' apparatus in the
branches marked W1th hke letters are the
same, but are different from the frequencies
of the resonators composing any of the selec-

tors of the system, so that if the reed of the .

signal apparatus in, for instance, branch 72,
at contral station A is set into vibration, the
currents generated Wlll only pass thronn'h the

-branch h2 at station B, and throuwh no other”
branch.

- The contact blocks o are a.rra,nn'ed in en are
over which sweeps the switeh lever 11, con-

nected with the station telephone outﬁt 7, 8,
9, 5, which is of any ordlna,ry or 1n1pr0ved

kind. -
‘Each central station is connected with .ﬁtnyr

number of subscrlbers U, V W, X, Y, Z,

The

115
120

125

130 -




4

‘whose lines terminate at the central station

in jack-knife switches p, ¢, and annunciators
7, of any kind, the drop plates of which are

marked with the subseriber’s designation,

either a number or letter, as usual; all these
incoming subscribers’ lines have a common

- ground, as shown.

10
~a contact bloek o', and spring clasp p’, and

L5

20

40

35

40

50
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In addition to the series of contact blocks
0, 0,~ and spring clasps p, p,— at which the
branches 2, %, k, &c., terminate, there are also

the switch lever1l, is normally upon this con-
tact o’. '

The operation of the system is as follows:

suppose, subscriber X, connected with cen-
tral station A, desires to communicate with a

subsecriber connected with central station C.
All subseribers’ stations are supposed to be

equipped with the ordinary telephonic out-

fit; subsecriber X will, therefore, send a call
to his central station, and thereby drop his:
The attend-
~ant at the central station A, then draws the
jack g of subseriber X, from its spring clasp
and inserts it into the spring clasp ¢/, thereby
establishing telephonic communication with
the calling subseriber, who now names the

annunciator plate, as indicated.

subscriber of station C, with whom he de-

sires to speak. The attendant then operates

any one of the reed calls that have their du-
plicates at station C, viz., either the call in
branch %° or in branch {2 Station C, now re-
turns the call and both central station oper-
ators turn their switch lever 11, upon one of
the contacts 0, which is the terminal either of

the branch of selector 110 or of the branch of

the selector 115, according whether one or the

other of the two branches is at the time un-

occupied. In this manner the two central
stations are put in speaking connection, and
station C is informed of the name or number
of his subscriber with whom subseriber X of
central station A desires to speak. Station
C now calls up the subseriber who is wanted,
and both central station operators return
their switeh lever 11, to the contact o’, and in-
sert the plugs of subsecriber X and of the sub-
scriber-who had been called, respectively,into
the spring clasps at which the branches con-
taining the selectors 110 or 115 terminate.
The two subsecribers are now in Speaking con-
nection, and from what has been said before
1t will be clear that their conversation cannot

be heard by any other subseriber or even by

the central stations of the system. There be-
ing two selector branches at station A, which
are identical with two selector branches at
station C, it is clear that two subscribers at
one station may be simultaneously in speak-
ing connection with two subsecribers at the
other station, and it will now be readily un-
derstood that by increasing the number of
selector branches at each station, any num-
ber of subsecribers at the different central sta-
tiong may simultaneously converse with a like
number of subscribers at the other central

stations, without interference.

- 522,564

When the eonversation between two sﬁb-—
scribers has terminated, the central stations

are notified of it, or are called “off,” in any

sultable manner, and restore the original con-
dition of the apparatus. ]

The arrangement for calling “off,” forms
no part of our present invention and no par-

‘ticular provision for this purposeis indicated

in the drawings. It will, however, be noticed,

70
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that if each central station operator, after

having placed the switch lever upon the con-

tact o for communicating with the other cen-

{ral station, allows that lever to remain there

while the conversation between the sub-
scribers takes place, each central station may
receive the “off ” signal at any time, through
the branch connected with that lever.

In actual practice we prefer a different pro-

vision for calling “off;” but this will be made

the subject of another application. |
Having now fully described our invention,
we claim and desire to secure by Letters Pat-
ent— . | |
1. Theimprovementin theart of telephony,
which consists in transmitting voeal or other

sounds by generating electrical undulations

similar in form to the sound waves, and se-
lecting therefrom and charging a line with
components of these electrical undulations,
substantially as described.

2. Theimprovementin the artof telephony,
which consists in transmitlting vocal or other
sounds by generating electrical undulations

8o

Qo

95

00

similar in form to the sound waves, and se-

lecting therefrom and charging a line with
components of these electrical undulations
which have frequencies related to each other
as the harmonics of sound, substantially as
deseribed. -

8. Theimprovementin theartof telephony,

‘which consists in transmitting voecal sounds

by generating electrical undulations similar
in form to the vocal sound waves, and select-
ing therefrom and charging a line with com-
ponents of these electrical undulations, one
of said components having a lower frequency
than the vibrations corresponding to the deep-
est sound producible by the organs of speech,

[05

ITO

115

and the others havingfrequenciescorrespond-

ing to the upper harmonics of the first, sub-
stantially as described.

4, The method of reproducing a number
of telephonic messages simultaneously im-

pressed upon a line, each as a group of alter-

nating currents, which consists in separating
at the receiving end the groups of currents

representing the different messages and con-

verting them separately into sound vibra-

tions, substantially as desecribed.

0. The method of transmitting a number
of telephonic messages simultaneously over
a single line or net-work of connected lines
and reproducing the same at a distance by
generating for each message electrical undu-
lations similar in form to the sound waves,

and selecting therefrom and charging the line

with components of these electrical undula-

[20
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translating device, composed of a

'522,564 -

tions; and separating at the reeewmg end the

groups of components representing the differ-

- ent messages, and converting them separately
into eound waves, substantially as deseribed.
6. An electric current selector for a single

translating device, composed of a group “of
electrie resonators each consisting of a closed

~branch of a common line and eaeh having a
predetermined but different static ee,paelty_

and coefficient of self induction from the oth-

ers, substantially as deseribed.

7. An electrie current selector for a smgle
a group of
electrie resone,ters, each consisting of a closed
braneh of a common line and’ each including

a reaction coil and condenser in series, and

allrelated soastoadaptthedifferent branches

~to current frequencies having harmonic rela-

20

- tric resonators, all in closed multiple arc |

tion to each other, substantially as deseribed. |

8. As an element of a gystem of multiple
telephony, the combination of a current se-
lector composed of a harmonic series of elec-

branches of a common li'ne', with telephonic

apparatus in series with the current selector, 25

subsbantmlly as described.

9. A system of multiple telepheny, com-

prising a line or net-work of connected lines
terminating at two or more stationsin a num-
ber of speaklnn' branches, a ecurrent selector

for a special fundamental frequency in each

branch, composed of a harmonic group of elec-

30

tric resone,tet'e, each of the differentselectors

-at each station being identical with one se-

lector at one other ete,tion and telephonic

35

apparatus for- tre,nemmtmﬂ' and receiving

through either or all bran ches, subetentla,lly

as deseribed. |
In testimony whereof we have. swned our

names to this specification in the presence ef
two subseribing witnesses.
- - MAURICE HUTIN.
MAURICE "LEBLANC.
W’ltnesees* IR
-DAvIip 1. S. FULLER
ALEXANDRE MATHIEUS,
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