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To all whom it mt;z,y COnCETTy: .
- Be it known that I, CORNELIUS HERZ, a

citizen of the United States, residing at Paris,

in the Department of the Seine, France, have

5 invented new and useful Improvements In

 Telephone Systems, of which the following 18

a specification, and for whieh I have received

Tetters Patent in France, No. 160,785, dated
January 9, 1886. | - )
Under the general term ‘‘telephone sys-
tem?’’ the public, and more especially those
familiar with the art of telephony, understand
a4 combination of apparatus dependent upon
each other and operating to transmit to and
15 reproduce at adistance vocal and othersounds
"~ telegraphically. |
- The distinctive parts of the telephone sys-
tem are: first, the transmitter, or the appa-
“ratus which receives the impact of sound-
20 waves and converts the same into electrical
- undulations; second, thereceiver,or the appa-
ratus which converts the electrical undula-
tionsintosound-waves, and, third, the circuit-
connections, by means of which the transmit-
25 ter at onestation is electrically connected with
the receiver al another station. Theseare the

IO

three essential parts of a telephone system,;
and none of them can be made practically use-

- ful without the others. As a rule, however,
20 there is a transmitter and a receiver at each
station, and a signaling-bell is added for
greater convenience. According to the rela-
tive locations of these parts at a station, the
cirenit-connections must be varied.
My invention relates to improvements in the
whole system of vocal intercommunication, or
in the telephone as a whole; and it has for its
object, more especially, the production of a
house-telephone, which is designed to take the
4a place of speaking-tubes, although it may with
advantage be used for oral communication
with more distant points. The reduction of
_the size of the station apparatus is an essen-
tial requirement of a house-telephone, and for

45 this reason I have contrived an apparatus

which embodies in a structure of the size of an
ordinary push-buttona microphonie transmit-
~ ter, a magneto-receiver, and a push-buatton,
all these parts being related to each other for

and 4, there is a eylindrical box, A, secured

plate, W, which, in the form shown in the

means of suitable switches. A single battery
is used with my system. no matter how nu-
merous the stations may be, and the micro-
phones are all in multiple-arc branches from
this battery. In addition tothis, the arrange-
ment is such that each station can call every
other station without the infervention of a
central station, whereby the expenseinvolved
in the maintenance of the latter and the de-
lays and misunderstandings incidental thereto

J5
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areavoided. A combined magneto-telephone

and push-button in a system of intercommau-
nication has heretofore been suggested; but
my invention differs radically therefrom, in
that it introduces an effective microphonic 6z
transmitter as an essential organic element of
a telephone,which at the same time admits of
independent intercommunication between all
stations upon the line. All this will appear
more clearly from the following deseription, 7c
in which reference is made to the accompany-
ing drawings, which form a part thereof, and
in which— | | |
Figure 1 represents a central vertical sec-
tion of the receiver and push-button; Fig. 2,
a similar sectional view of the microphone-
transmitter ; Fig. 3, a bottom view- of the
transmitter, - showing induction - coil and
switches; Tig. 4, a similar perspective view;
Fig. b, a diagram, with the essential parts of 8o
the instruments indicated by conventional or
illustrative signs, showing two stations con-
nected in ecireuit; and Fig. 6, a similar view
showing four stations connected in eircuit.
Referring now more especially to Ifigs. 2, 3,

75

with one end to a wall or to some piece of fur-
niture, asshown in Ifig. 2, To a partial par-
tition, B’, in said box is secured a carbon- .
O
drawings, extends below the partition and has ’
one or more perforations, X, atan angle of pref-.
erably forty-five degrees to the plane of the
plate. A diaphragm, V, which I make of
carbon or other conducting material, 1s placed gg
in front of and parallel to the plate W, and
in each of the perforations of said plate rests

loosely a carbon peneil, S, and a weight, D,

preferably a small ieaden ball, is placed on the

50 successive or simultaneous operation by i top of each pencil, which makes .gravity-.cou- ICO
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tact with the plate W and with the dia. |

phrasm V,

Theelements W, S, and V constitute the mi-
crophone of my apparatus, the cireuit-con-
nections being on one side with the parti-
tion B',which is of metal, and on the other side
with a metal ring, o/, which secures the dia-
phragm in place. These connections will be
presently deseribed.

A plate, U, of insulating material, arranged
behind the carbon plate W and near the top
of the box, has four metal strips, yy y” 4",
secured upon its face, and a spring-arm, 1,
extending with its free end into aslot, s/, in the

body of the box, is with its other end like-

wise secured to plate C'. Within the slot s
the body of the box is perforated, and through
sald perforation passes a pin, ¢, which is se-
cured to the spring-arm T, and which pro-
Jects beyond the outew face of ring ¢, as is
clear]ly shown in Tig., 2.

Another plate, C”, of insulating material,
carries three spring-contaets, e, ¢, and g, the
first of which, e, is arranged in the path of
spring-arm T, so as {o make econtact with
the same on onc side, when the latter is de-
pressed, (as will be presently explained,)while
contacts ¢ and g make contact with a small con-
tact-plate, 7, attached to but insulated from
the other side of spring-arm T.

A third plate, C”) of insulating material,
carries a spring contact-plate, U, which is al-
so 1n the path of spring-arm T, and malkes
contact with the same on the side to whiel
plate % 1s attached.

An Induction-coil, I, of ordinary consiruc-
tlon, is secured to the lower part and within
the box A/, and the cireuit-connections are 23
follows: Ifrom spring-arm T and from plates
vy y" Yy proceed the wires B C A D 14, re-

-spectively,which pass together through a hole

1n the npper part of the box, and of which B,
A, D, and L constitute the line or part of the
line, as will be explained further on. Plate
y 18 connected with spring-contact ¢; plate o
with 4. One endof the primary of the induc-
tlon-coil (marked 1) is connected with plate
y", and the other end with earbon-plate W, or
with its metallic support B/, as desired, one
terminal of the secondary of the inductorium
(marked 2) is connected with spring-plate TJ,
while the other terminal, passing through a
hole 1n the lower part of the box, leads by a
wire, 7, to the receiver, and, returning there-
from, connects by a wire, m, with plate v’
The diaphragm or its clamping-ring o’ is con-
nected by a wire, ¢, with a spring-contact, ¢,
and by a wire, ¢”, with plate 5. -
It must be remarked that the tendeney of
spring -arm T is to establish contact witl
spring-plates ¢, ¢, and U. 1In the condition
shown in the drawings such contact is estaly-
lished; but when spring-arm T is bent rear-
wardly, as by pressure of the reeciver upon
pin 7, the eontacts with ¢, g, and U are bro-
ken, and contact with ¢ is established, This
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is accomplished when the receiver shown in
Fig. 11s applied to the transmitter just de-
seribed,

The receiver consists of a cup, A”, one side

of which is shaped like the push-buttons in

ordinary calls. A push-button, A’”, in fact,

projects through an opening on that side of

the receiver, said button being mounted, as

| usual, upon a spring, one end of which, R, is

I relation to a contact-pin, d, to make con-
tact with the same when depressed. The other
side of the receiver-cup is provided with a
diaphragm, d', and an ear-piece, K, with an
opening in the center, as usual. The mag-
net M 1s snitably mounted behind the dia-
phragm, and its core is adjustable toward and
from the diaphragm, as in ordinary receivers.
T'his side of the receiver-cup is made of asize
Lo correspond to the size of the transmitter-
box, and when applied to the latter it is held
thereto by a number of clamping - springs,
Y Y. To the edge of the receiver-cup is se-
cured a contact-ring, o, having the size of the
clamping-ring ¢ on the transmitter. This
ring o is electrically counected with the con-
tact-pin d by a wire, o”. The wires m and n,
conming from the transmitter, enter through «
hole in the side of the receiver-cup. One of
them, »n, includes the coil of the magnet, and
Is then conneeted with the spring of the push-
button at «, while the other, m, 1s directlv
connected with the push-button spring at that
point.

I't should be added that a signal-bell of or-
dinary construction is included in the con-
ductor C, which,’after leaving the bell, joins
the conduetor A, which proceeds irom spring-
contact y. The conductors B 1D A B consti-
tute the line; but upon reference to Fig. 5 it
will be seen that B and D are crossed, so that
the conductor B at one station becomes con-
ductor D at the other station, and vice versa.
The battery is in a cross-wire connecting the
conductors A and I5. In said Tig. 5 the ex-
sential parts of the apparatus are diagram-
matically developed, and the operation Ny
be traced on said figure. Supposing the ro-

their respective transmitter-boxes, the edges
of the cups will then press upon the pins |,
and the spring-arm T in each Instrument will
make contact with its respective SPring-coin-
tact e, while contact at U, ¢, and ¢ is broken.
Both instruments are now in condition to eall
or to receive a call.

Lt station I calls, by depressing the push-
button contact is made between 13 and « at
that station. This closes the Dbell-cireuit of
station II as follows: from the positive pole
of the battery over conductor A,sprin g-contact
g, bell, conductor C, spring-contact ¢, Spring-
arm T, conductor B of station 1I, conductor
D of station T, wire m, push - button 12 d,
and through conductor I hack to. the nega-
tive pole of the battery. If station IT calls,
the bell-cireunit of station T is closed, which
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~cetver - cups at hoth stations are applied to -

IT5.
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tions with arrows, feathered arrows indicating
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After an exchange of signals each operator
removes the receiver-cupfrom the transmitter-

‘box, whereby the telephone-circuits are estab-

lished. I'hese circuits are traced for both sta-

- the microphone-circuits and unfeathered ar-

10

I5

20

rows the receiver-circuit, which is common to
both stations.

For station I, the microphone-circuit is
from the positive pole of the battery over con-
ductor A, spring-contact g, insnlated contact-

plate 7, (see Figs. 2 and 4,)'spring-contact e,
to the dmphmgm of the microphone; from

plate W of the microphone to and thr ough the
primary of the inductorinm, and by econduetor
E back to the negative p(}le of the battery.
or station 1] the mlerophone circuit 1s qu1te
similar.

The recelver-circuit is from the secondaly
of inductorium at station I, to spring-contact
U over spring-arm T, line B of station I, line D
of station I 1, bhrough the receiver of that sta-

tion, to and throucrh the secondary of the in-
| duetormm to spring-contact U and spring- -arm

T, over line D of station I, its receiver, and

- back to the secondary of the 111duct0r1um

If more than two stations are established,
the connections are as indicated in Fig. 6, in
which four stations are represented; but, as

‘will be clear upon inspection, any number of

- stations may be installed upon the same prin-

33

ciple. There are two conductors, A and K,
which constitute the battery-line, the same as
in Fig. b, the bells as well as the microphones

- being charged by a battery through multiple-

- 40
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arc branches, InFig.6I1baveshowntheexten-
sion of the primary of the induction-coil at each
station connected with the spring of the push-

button, and the terminal of the receiver-coil

with cont‘mb -pind. Thisis the reverse of what

is shown in Fig. 5; but-such change is not at
all necessary, and 1s of no consequence what-

ever. 'T'o the contact-pin d 18 connected a

switch-arm, Q, which may be turned, and will

‘make contact with any one. of a number of

points which constitute the terminals of lines
leading to the stations with which eommuni-
cation is desired. T'he stations are marked I,
11, 111, and IIlI, and there are four lines, I/,
12, 17, and 14 which run through all stations,
butonly one of them 1s permanently connected
with the apparatus at each station—viz., 1.,
with spring-arm T at station i, I’ with spring-

arm T at station II, &e. The other lines

~ terminateat each station in contact- -points 1, 2,

3, and 4, with which theswitch-arm Qis caused
to maLe contact.

The operation 1s quite simple. Suppose

station I desires to communicate with station-
III. The operator at-l' turns the switch-arm:

Q to contact-point 3, and then pushes his
push-button R to make contact with pin d.
This completes the bell-circuit for station ITI,
as f(ﬂlOWS from the positive pole of the bat

l

‘need not be deseribed, since it is in all re- | tery to and throﬁgh'the bell ab station III,
pects like that of bell-circuit of station I I.

spring-contact e, spring-arm T, down to line
L?, switech-arm Q, pin d, push-button R, and
through line Ii, back tothe negative pole of the 70
battery. It will be seen upon inspection that
the circuits of all other bells are open, so that
only that of station I1I can respond. In order -
that the operator at station III may know by
whom the call has been made, it is necessary 73

‘that the calling operator cause the bell to ring

as many times asthe namber of his own station
indicates. ‘Thus the operator atstation I will
depress his push-button onece, the operator at
station 1I twice, &e. The operator at station 8o

III being thus informed that he is called by

station I will turn his switch-arm Q to con-
tact-point I, and will then depress his push-
button three times, which informs the oper-
ator at station I that ITI is ready Both op- 8=
erators now remove the receiver-cup from the
microphone-bhox, and thereby the circuits of .
both microphones, as well as the common re-
celver-circuit, are closed, and the conversation
may proceed. Ibisnot necessary to describe go
these circuits, since they are in all respeets

like those delineated in Fig. 5.

It will thus be seen that by my apparatus
I am enabled to establish a system of inter-

communication between any desired number 95

of stations, and that any one of these stations
may puf itself in circait with any other sta-

tion without disturbing the remaining sta-

tions, and all this without the intervention

of a central office or station. 100
Having now described my invention, with

referencejto aspecial embodiment of the same

I desire it to be understood that I do 110l:

limit myself to the details of construetion

-shown, since the same may be widely varied 1053

without departmg from the SplI‘lt of my in-
vention. |

I claim as new and desire to secure by lLet-
ters Patent—

- 1. A telephone- statwn %ppalatu,s compris- 1o .

-mg a microphonic transmitter, a compound

receiver and push-button Sewmg as a cover
to the transmitter, and a switch actuated by

‘the body of the receiver fm establishing the

signaling-cireuit. [15
2. A telephone- statlon apparatus compris-

ing a microphonic transmitter, a cover to the

same containing a compound receiver and
push-button, and a switch actuated and re-

‘leased by the body of the cover, substantially 12

as described.
3. In a telephone system, a series of station

apparatus, each comprising a compound
transmitter, receiver, and push-button and a
bell, a smglr-* b‘ttt@ly_ main circuit including 123
all stabions and a speaking-line for each sta-
tion, substantmlly as described.

4. In a telephone system, a, series of station
apparatus, each comprising a transmitter, a -
receiver, push-button and bell, a gingle bat- 1 3Q
tery charging the transmitters and bells

| thr ouﬂ*h multlple arc bLanches, and a switch




- atb each station operated by the body of the |
- reeeiver to close and  to 0pen St 11(1. bmjucl_mS

J! 349,042

B substantmllv as described.

10O

5. Ina telephone SY qtem, _;1 Seues 01" shtmn;
5 'tpparatus cach comprising
‘receiver, push-button and: be]l, a single bat- |
- tery chm*nmw the transmitters and bells in |

‘multiple-are bmnchex, a-number of lines, one | g
for each station and permanently COI]]]GCtO(f

A transmitter, a

with the same, and a hand-switeh at each sta-

‘tion for connection with any one of the other

lines, whereby cach station may call to and

DR CCORNETLIUS ;J-r m:z;.-

\\ 1[1]{3%{33 |

- GEORGTE WALKE 1,..,
CJOosErH ToyoNs,

fSme_ with any other Statlon W 113]1011L (]ISUU])- B SR
5111”‘ the remaining stations: - S R R
In testimony whemofI have S1g neds my-name 1

| ?to this specification mihe plese}lc(l {}f Luo 5111}- R
sceribing witnesses, | :
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