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| o all whom it may J concern :

Be it known that I, THOMAS ALVA EDISON

o of Men]o Park, in the State of New Jersey,
- haveinvented an Improvement in Telephones,_

of which the followmg is a specification. |
This application is a division of my appllc&-

- ' - tion filed November 18, 1878, No. 159, and said
RN ~ division is made for the purpose of sepmdtmg'

~ from thesaid or:gmal application the different

T Re §
L _;-__“_;pllcatlons ‘The presentlterm“OaseNo 15947
- In myapplication No. 130, heretofore filed, .
AR the cireuit passes through plumbago or sumlfu |
. . material,and the diaphragm that is acted upon
R 5
R tensmn by the extent of surface-contact. -
~ In mycase No. 151, patented April 30,1878,

- No. 203,016, I have shown an induection- cml'_

. alsee in case 141,
e - Llﬁlﬂ]ﬁd herein. =

L

features of invention into thiree additional ap-

by the sound -waves serves tovarythe electuc-

Lo withe prlmary and secondary circuits and re-.
i 20
" bon'button in a circuit, and acted upon by the

- dla,phragm 1s shown in my said case 151, and.
These are not therefore-.-

ceiving and transmitting telephones. A car-

In my pleqent 1mp10vement I make ube of

- asurface or surfaces having numeérous points
- produced by scores or fine lines across the sur-
~ face, preferably about at right angles to each
~ other, and this surface or %mtdces are1in the
electric cuLmt and combmed Wlﬂl the dia-
. phragm, so that the movement given to the

 diaphragm by the sound-waves will produce

| | | :;;:.-E.Z | 35

s

-~ . -greateror less intimacy of contact at the scored
BT _:burface, and a consequent rise and fall of elec-
o tric tensmn
- . .carbon or eqmv&lent material in one circuit an
~ electro-magnetin another circnit, the armatare
s+ of which varies the pressure upon such carbon
- or other finely-divided wmaterial, and Dy this
e 40
. ‘also construct thé telephonic receiver in a pe-
. culiar manner to prevent injury by undue cur-
- rents—such as from lightning—and sothat the |
diaphragms and cores will be polarwed by in--
_. duction and the line-current mll act in tv»o_'
~  helices to vary the magnetism. -
~ Inthedrawings,the diagram Tigure l repre-
~ sents the tranbmlttmg, receiving

I also combine with a button of

means repeats the telephonic pulbatlons 1

, and repeat-

‘at one station, and the instruments at G being
I‘lg

| sion-regulator.

screw 21.

surfaces into contact,

- ing instruments, the: instruments at X being |

i view of a modlﬁcatlon of the 1epeatljng -instra-

ment, and Fig. 3 is a face view of the tension-

regu]ator for med by a surface scored with nu- .
| 55

merous lines.

The telephomc tmmmltter A is made Wlth a .

'cdse containing the diaphragm. or plate ¢,
against which the sound acts to vibrate the B
The plate e is in the bottom of a val- o

Sane,.

‘canite cup or holder, 20, and can be adjusted
nearer toorfarther from the dlaphmcrmcu}r the ..
The tension-regulating device ¢ is |

between. tha ..... plate ¢ and the second plate, a,

the wires 10 and 12 of the circuit to the bat o
tery B connecting, so that the circuit passes
throngh these plates and the intervening ten-

The tension-regulating device

18- composed of two contiguous surfaces, one .

or both of which is scored thh numerous fine

lines, so as to produce a great number of con-
tact-points. By adjustmg the. screw 21 the

‘initial pressure can be regulated, and the vi-
‘brations of the dmphragm due to the action
‘of sounds, will vary the pressure and the ex-
tent of surface-contact, so as to produce rise
and fdll of tension in the circuaitf, by bringing -
‘more or less of the points on the Slllfdb@ or . . .
In Fig.3 Ihaveshown -
‘the surface scored as aforesaid, and. it is to be
‘understood that the scoring is to be of the
‘Tequisite ﬂneness, preferabl Y seveml thousa,nd-
‘to-the inch: |

70 .
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In themstmmentA I‘Iﬂ 1 the teusmu reg

| by lines of raling at right angles, and folded
with a piece of felt, 1ubber or similar mate-

rial within the fold, and the. scored surfacesin
contact with the plates a and e, respectively.
‘Several layers of foil, ruled as aforesaid, wmay
| be placed together, if desired, to obtain n'reat
‘resistance and variation in the electric. teu_mon |
The foil, ruled as aforesaid, is
‘believed to operate in the circuit in a similar

of the circuit.

manner to a carbon button. Between the dia-

phragm ¢ and plate @ there is a short section

of a tube, 6, to form a central bearing.
The mductormm I has its primary mcluded

in the cireuit to the battery B and tension- -reg-

ulator,and its secondary to theline and ground.
The receiving-telephone R is placed in the

line-circuit passing through the secondary of
13 a detached . the mduetmmm, S0 that 1t 1s always in pOSI- -

'_uldtm is composed of a strlp of platina scored
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tion to receive a message sent over the line
without the change of any switches or con-

S nections.

IO

At the receiving-instr ument R thereis a per-
manent magnet, H and upon one pole there

is a bar, 2u, formmg at its ends the cores for |
the hellceh 3 and 4, that are in the line-circuit,
and upon the other pole of the magnet H therej' the line-circuit, as before, and A’ is its polar-

~isa bar, 24, that is connected at; its ends to the - ized core.

(ha,phmgms dd’. Thesediaphragms henceare
polarized by induction, and are of one polar-

1ty—say south—while the cores of 3 and 4 are

20

polarwed north by induction. Flexible tubes
m, with ear-pieces, are connected to the cham-

b * G a
=~ bers or cases holding the diaphragms d d’, so

that the sound 1s couveyed to the ears.
This apparatus 1s not liable to become de-

‘magnetized, because any current which passes

through the helices 3 and 4 acts toincrease the
induced magnetism at one end of the bar 23 in

- proportion as it tends to decrease the induced
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- tor.

contains an €lectro-magnet, B2,

magnetism in the other end. Thusthere will be

no tendency to injure the permanent magnet

H; but the telephonic current will cause “the
diaphragms to respond by the change of mag-
netismin the coremadjacent tothediaphragms.

The repeating-instrument at the station G
the helix of
which 1s in the main-line circuit. Ifts core is
aajacent to aniron plate or armature, and the
variation of the magnetiSm resualting from rise
and fall of electric tension in the main line in-
creases and decreases the pressare upon a bat-
ton of carbon, g, or stmilar material forming
the tension-regulator i a second electric cir-
cuit. I have shown the local cirenit from the

battery B’ as passing to the plate fat one side

of the circuit regulator ¢, and to the adjusting
device of the plate & at the other side of the
carbon or similar material, and in this local

cireult 18 the primary of the inductorinm 12,

the secondary ot which is in the line P to the

‘distant receiving-instrument.
I prefer to connect the core of the electro-

magnet B? to one pole of the permanent mag-
net A’ so that it may be [JO]dl"l?Bd by mduc-
tion, and hence the line-circuit will increase or
decreabe the magnetism of the core of B2 The
armature-plate of the magnet B2is shown upon
a lever, ¢,having a fulerum at o, and the spring

at d?, which shonld be mhu&table, serves to

apply an initial pressure to. the tension-regu-
lator g, and I prefer to use a short cylinder, 6,
between the armature-plate and the disk f to
insure a central bearing on the tension-regala-

station varies the power of the magnet B?,the
pressure upon the tension-regulator ¢ is de-
creased or increased, and the primary ¢urrent

| justable magnet, H’.

lever S and diaphragm C°.

When an electric wave from the distant |

272,034

from B’acts in the inductorium to translate or
reproduce on the second line, I, currents corre-
sponding or proportionate to those caent from

| the instrument A.

The instrument shown in Tig, 2 is a very
delicate translator, acting similarly to that in
Fig. 1. The electro-magnet B? has a helix in

C’is a diaphragm, and S1s a lever,
the short end # of which is attracted by an ad-

Between the lever s and
diaphragm (ﬁ there are the pieces 14 and 15
of carbon or other finely-divided material, that
act as a tension-regulator for the translatmg
or repeating circult that passes through the
Henece the rise and
fall of electric tension in the repeating-circuit
willresultfrom the vibrationsof the diaphragm,

producing more or less pressure and intimacy

of contact in the tension -regnlator at 14 15,
the initial pressure being determined by the
proximity of the magunet H to the lever S.

It will be observed that in my telephone -in-
straments I provide an electric tension - regu-

lator having an extended surface, 1n contra-

distinetion to a point or small bearing, such
as shown in my application No. 141, and in-
stead of the electric tension‘-regulator coming
directly into contact with the diaphragm, as

in my application No. 130, I combine with the

electrie tension - regulating deviee an inter-

‘mediate bearing, having a small contact with.
‘the diaphragm and the required extent of sur-

face against the tension-regulator. This bear-

ing is non-elastie, to tmnbfer more positively

£o th"e' tension-regulator the tremulous move-

‘ments of the diaphragm as distinguished from
the yielding material—such 4s cork or ruBber
—as shown in my Patent No. 203,016, 1f the
current passes through this noun-elastic bear-

ing-piece, as at A, the same is to be of metal
or other good conductor.

Certain of thie devices shown herein are 1ot
claimed, as they form the subject of other an-
p]lCdtIOllS

I claim as my invention—

In a telephonic receiving -instrument, two

helices, 3 and 4, and the core 23, that is mag-

netized by inductio’u-, in 00mbiuati0n with a

permanentmagnet, Hyandtwodiaphragmsthat
are connected to the magnet H, so as to be

forth.
Signed by me this 30th day of March A.D.
1852,
TE[OMAS A. EDISON.,
- Witnesses: -
GEoO. T. PIN(JK'\IEY‘
HAROLD SERRELL
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