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To all whom it maz 1 CONCEVIL: - |
Be it known that I, V. MAXIMILIAN - BER
THOLD, of Cmnbridﬂe county of Middlesex,
State of Maesaehusebts' have invented an Tm-
5 provement 1In Telephones of which the fol-
lowing desenptlon in connection with the ac-
companying drawings, 18 a specification, like
letters on the drawings 161}1 esenting like parts.
My 1nvention re]etestotelephones ofthe class |
(o commonly known as ‘‘transmitters’’ or ** bat-
tery-telephones,”’inwhich theelectricimpulses
~are produced by varying the resistance of a
‘battery-current in accordance with thesound-
waves that commonly act on a diapbhragm or
1¢ vibrator, which in turn acts on electrodes in
the battery-cireuit to vary the resistance In
said eircuit at the contact- nmnt of said elec-
trodes. -
‘The ptesent invention refers eSpeCJ_ally to
-0 the construction of the batterv and its arrange:
ment with relationto the other elements of the
apparatus, some of the objeefs of the inven--
tien bemg to produce & more compact and
“portable instrument than those heretofore
25 made and to reduce the cost of the apparatus
and facilitate the exchange of batteries or the
replacing et an e*xhausted battery by a fresh
one.
A small portable battery-telephoueor tr ADS-
30 mitter such as produced by this invention 1Is.
of great value for out-of-door work or for &
heid telephone—{for instance, for military pur-
poses, or where the telephone has to be carried
about from place to place. Attempts have !
35 been made touse the hand magneto-telephone
for such purposes, but the 1eeults are unsatis-
factory, and a battery-telephone capable of
producing a considerable current is much de-
sired for such uses.

The instrument forming the subject of this
invention 1s also of crreet,,vajlue for private in--
stallations—as, for example, for communica- :
‘tion in large hotels or other large bulldings
- and on vessels The battery is so constmcted
45 and arranged as to render it difficult for a

subsecriber of a telephone e:e;eh'mﬂ'e to famper

- with orinjure 1t.

The invention may be embodied in a tele-
phone having the general construction of the

:0 well-known Blake transmitter, so far as relates
to the microphone contact or electrodes that |

40

‘of construction of the battery and of the box

vary the 1emstence of I;he battery- curleut or
any other suitable microphone may be used
but, instead of using a separate battery eut-
side the case that contains the mlc,wphene 53
contact and induction coil, thesaid battery 1s,
in accordance with this 111Ve11t1011 introduced
into the said case and made constructiv ely a
palt of the telephone itself, the said battery

a portion thereof formlnﬂ a portion of the
seund chamber,and in some cases constituting
the vibrator that acts on the electrodes or
microphone-contact.

My invention is, however, not 111111ted toany -
one special type of b“tttely, and I haveshown
several kinds—as, for example, a dry, a moist,
and a liguid battery, each of which will oper-
ate effectively, and each of which has some
special advantage for some of the pul poses to
which the telephone may be puab.

The invention consists partly in a telephone
having a galvanic battery located between the
meuth -piece or sound-opening and the miero-
phone-contact and partly in various details
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or case in which it is used, in combination

with the microphone. eoutaet by which ready
access may be had to the battely without dis-
turbing the adjustment of the microphone,
and a ba,ttely may be readily removed and re-
placed by a new one when required.

Figure 1 is asectional view of a battery- -tele-
phone or microphone-transmitter embodymcr |
this invention and containing a moist battery;
Fig. 2, anelevation of the par ts connected Wlth
the door or front of the telephone box or case
as seen when looking toward the inside of the
box-door; Iig. 3, a seetloml detail showing
the main patts of a telephone embodying t]ns -
invention having a dry battery; Kig. 4, a sec-
tional view of a telephone embodying _this in-
vention having a liquid battery; Figs. b and 6,
sectional views showing a medlﬁed fumnﬂ'e-
ment which may be desirable with a llqmd
battery; and Figs. 7 to 15, inclusive, details
showing the conth uction of the different kinds
of batbenes

The telephoné comprises the usual electrodes
or microphone-contact, a b, which may be of
the same construction as in the well-known 1c0
Blake transmitter, or may be oi any other
suitable or usual construction-—as, for exam-
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- ple, the one shown in Fig. 6, in which the |
- electrode @ 18 composed of a mass of finely-

5

tionascommonly employed for the Blake trans-

iC

powdered carbon.

divided conducting material—for instance,
The sald electrodes are
preferably contained ina box or case, ¢, (shown

in Fig. 1,) substantially of the same construe-

mitter,said box having a mouth-piece or sound-
openlng, ¢/, and conta,mmcr an induction-coil,

d, the pmmary coll of Wthh is connected wnh |

the electrodes a 0, while the secondary coil 1s

connected with the line over which the com-

- munieation 1s to be transmitted.

1.5

. clectrodes « 0 in a separate case, and having

- and microphone-contact, as has been hereto-
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accordance with this invention
to be contained within the transmitter box or

y several pieces or disks, ¢°, (see Fig,
ous material—such, for e&:ample as blotting-

it paper saturated with paraffine or oil.

Instead of having the battery B ‘the ¢ :rrent
of which 1s controlled by the. resistance at {he

no constructive relation with themouth-piece

fore usually practiced, t.he. sald battery 1s 1n
constructed

case ¢ and to enter into constructive relation

‘with the other parts of thetelephone, being,as
‘herein shown, 1nterposed between the mouth-

piece ¢/, at which the sound-waves en‘fer, and

‘the microphone-contacts a b.

Batteries of various construction may be.
used in carrying -out this invention, which
- batteries form a whole or a part of the sound-

chamber and vibrator that is set in operation

by the sound-waves, and in turn operates
- upon the mleronhone contact « 6 to vary the

resistance to the current of the said battery bB.

The form of battery represented in Fig. 1
and in detail in Figs. 7 to 10, 1ucluswe 18
well adapted for use in a telephone of tlns
kind, as it gives out no perceptible gases or
disagreeable odors, and, in order to. guard

against any corrosion of the inetallic parts of

the microphone proper, such parts are coated
with shellac or varnish. This battery may be
of the same nature as the well-known Niaudét
battery,whichis fully described in the ' Traité
Elementaire de la Pile Electrique,’”” by Ch. Ni-
audét, published in Paris, 1885. This battery
comprises a box, ¢, made of zine, one side of
which is composed of a plate, ¢, (see Fig. 7,)

of about the size of the usual microphone-dia-
phragm, having a central opening,

¢’, and hav-
ing around its outer edge a rim or flange, ¢,
and around the edge of the opening ¢* asecond
flange, ¢', which does not project quite so far

“from the face of the plate asdoes the flange é°.

(See Fig. 10.) Within this box are placed

8,) of por-

paper or felt—--hav1ng central 0penmgs hghtl}
fitting over the tflange or tube &' at the middle
of the box. The tube or flange ¢* is insulated
inanysuitable manner, as by wrapping around

The
porous material,e’,is saturated in a solution of

common salt (chlomde of sodium) and placed

in contact with the inner face of the disk ¢
On these disks ¢, of porous material, is placed

an annular carbon disk, ¢, Fig. 9, which is

pressed tightly against the saturated disks €,
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rious disks in the box.

2

but is insulated from the zine flanges ¢ ¢,and

| upon the other-side of the earbon dlsk 1S lald :

another disk, ¢, of porous material, and upon

‘that a mass, eﬁ,.Fig. 10, of mica ehips or shav-
1ings, which are made into paste by pouring
overthem asolutionof calcium chloride, which
18 quickly absorbed. On this layer of mica
‘shavings 1s placed an annular disk, ¢’, of oiled

silk, which prevents access of air to the va

are shown separate from one another in Iig.

10, 1n proper relation to one another to euter |

the box ¢, and when all are pressed into the
box the surface of the disk ¢’, of olled silk, is

~about flush with the edge of the flange ¢*, as

snown in Kig. 1, and the battery proper is
then complete, the box itself constituting one
clement of the battery and the carbon disk ¢

constitutine the other element.and havine con-
b ) o

nected with 1t 1n any suitable manner a wire

with the zine box. A diaphragm or plate, ¢

same diameter as the plate ¢,

but haviog no central opening, 1s then fast-
ened 1n any suitable manner on the edge of

, which is preferably also

- The diaphragm ¢ is thus supported at a

| 'Shert distance from the disk of oiled silk, so
as to form a sound-zhamber, 4, (see Fig. 1,) of
about the same dimensions as commonly used |

in the Blake transmitter. Oneor more pieces
of rubber may be placed between the dia-
phragm ¢” and oiled silk, as shown at e", to in-
sure that the diaphragm shall be properly sepa-
rated from the oiled:silk disk ¢’ to maintain
the sound-chamber in proper condition, which
sound - chamber communicates through the
opening e’ in the zine plateand the tube formed
by the flange ¢* around said-opening with the
mouth-piecec’,at which thesound-waves enter,
the said sound - waves thus pfl,semg Wholly
through the battery and entering hetween one
side of the battery and the dnphlagm sup-
ported at a short distance therefrom, and the
sald diaphragm operating upon the electrodes
@ b 1n substantially the usual manner.

The elements of the battery may be treated
in any suitable way to produce greater effi-
clency—as, for example, by coating the inner
surface of the zine box mth a mlxbure of tal-
low, paraffine, and mercury, and by treating
the carbon with a sugar solution and heatlntr
in a smoky flame, and by varnishing the out-
side of the box, excepting the cover e

In order to faeilitate the iutmduetiou of the
battery to its working position, the usual door
or cover, ¢, of the telephoue case ¢, which 1s
hinged to open in the usual manner, (see Fw.

2,) 1s provided at its inside with a plate, ¢,
which may be of wood and about the bhlehnees
of the battery B, constructed as deseribed, and
the said plate ¢’ is preferably connected At its

- These various disks

8o .

~or conductor, 2, which passes out through the
oiled silk without making electrical contact

y QO
~of any suitable material—such, for exrtmple' '

as mieca—of the

the flange ¢, that forms the eylindrical Slde of g5
the bO‘(, and is held in place by an annular
ring or collar, e

| 1;1&(16 of zine and fitted tightly over the flange
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d, the other terminal of which is connected

10
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“ner face of the door ¢ when the plate ¢’ is

in the usual manner.
arms ¢ makes electrie contact with the box

of the battery through the microphone-contact
and indaction-coil by merely placing the bat-
‘tery in position and connecting the wire 2 with

‘portable instrument whenever required, be-
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upper end, by hinges ¢, with the door ¢’, and |

provided at its lower end with a suitable fast-
ening, (shown as a spring-catch, ¢*,) to retain
it fastened down against the inner face of the
door ¢*. Thesaid plate ¢’ hasa circular open-
ing of proper size to receive the battery b
within if, and by merely unfastening the catch
¢ and turning the plate ¢’ up onits hingesthe
battery may be inserted in or removed from
the opening in the said plate from the side
opposite the electrodes a b, which thus do not
need to be disturbed by the act of taking out
or putting 1n a battery. |

The plate ¢ may have one or more spring-
arms, ¢’, (see Fig. 2,) that engage the 1nner
part of the battery and hold it against the in-

turned down and fastened in its normal posi-
tion. One or more of said Spring-arms may
bear agaiust the diaphragm to act as a damper
One of the said spring-

which forms the zine element of the battery,
and said spring is connected, by a wire, 3, with
the electrode ¢ of the microphone - contact,
from which the current will pass by conduction
to the electrode b and metallie frame-work o', -
that supports it, from which the circuit 1s con-
tinued by asuitable conduector, 4, to one of the
hinges ¢' of the plate ¢/, and thence by a con-
ductor, 5, to one of the hinges of the door ¢,
connected in the usual manner with one ter-
minal of the primary coil of the induction-coil

with the otherhinge of the cover ¢, from which
the cirecuit is continued by wire 6 to the other
hinge of the plate ¢}, which is conuected, by
wire 7,with the binding-post § which receives
the wire 2, that passes to the carbon element ¢’
of the battery, and thus completes the circult

the binding-post 3. -

A battery of this kind produces a suitable
current for telephonie transmission, and will
retain its activity for a considerable time, and,
being very small, compact; inexpensive, and
easiiy placed in operative connection with the
other parts of the telephone, its use greatly
facilitates the proper maintenance ot the ap-
paratus, as an operator can easily take alarge
number of such batteries and substitute them
for the exhausted batteries. | o

The entire apparatus can thus be made in a
very compact form, well adapted for use in a

cause the entire essential parts, including the
battery, may be placed in smaller compass
than the usual Blake transmitter, without its
accompanying battery, which, as commonly.

. . : . {
used, is considerably larger than the transmit-

ter itself.

For a portable instrument the smaller bat-
tery (represented in Fig. 3 and in detail in
Figs. 12 to 15) may be found more convenient.

This battery may be composed of a disk of

zine, ¢, nearly the size of the usual diaphragm,

and a plate of silver, g, separated by one or
' more sheets, ¢°, of porous material—such, for

example, as blotting-papersaturated with am-
monium chloride or sulphateof zineand placed
in contact with the said zine disk. The plate
or sheet, ¢/, of silver is preferably of a little
smaller diameter than the zine disk. It has
a projecting strip or tongue, ¢*, at one side,
preferably about one inch long. Upon oune

‘side of this silver plate is laid a paste of sil-

ver chloride, or the chloride may be melted
upon the plate. The silver disk thus prepared
is then pressed firmly upon thesaturated por-

3
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ous material, ¢°. (See Fig. 15.) The opposite

side of the silver plate is preferably strength-

ened by a disk, ¢, which may be of mica and -

of the samesize as the zinc plate g, and 18 pro-

vided with a notch, ¢°, which is placed oppo-
site the tongue ¢° of the silver plate, which is
folded down in said notch onto the face of the
mica plate. The zine, silver, and mica plates,
with the saturated porous material between
them, are then fastened together by a rubber
band, ¢° stretched over the edge, as best shown
in Fig. 3, and the silver stem ¢* is then folded
over the rubber band and constitutes one of
the poles of the battery. This battery is then
placed in the iron seat & (see Fig. 3) used in
the Blake transmitter in place of the usual
iron diaphragm, so that the mica plate lies at

ol

R

the front opposite the mouth-piece ¢* and the

zine plate opposite the electrode a, the said
zine plate being provided with insulating ma-
terial—such, for example, as a small piece of
mica, g*—to prevent making electrical contact -
with the said electrode @. The silver tongue
+* thus makes automatic contact with the iron
frame, which carries the current to the elec-
trode b 1in the usual manner, from which the
circuit is continued to the electrode a, con-
nected through one hinge of the box with one
terminal of the primary induction-coil, the
other terminal of which 18 connected with the
other hingeof the box, from which the circuit
is completed by a conductor fastened to the
zine plate g of the battery. In this connec-
tion between the hinge aud zine plate a bind-
ing-post may be used connected with the.

hinge of the box and adapted to receive the

wire soldered to the zine plate, so that the
connection may be readily made when the
battery is inserted in its place in the frame.
This battery may be inserted or removed in’
exactly the same manner as the usual dia-

phragm in the Blake transmitter, aud in this

construction the entire battery forms one side
of thesound-chamber ¢/, which is included be-
tween it and the inner face of the box-door ¢,
and the entire battery also forms the dia-
phraghm or vibrator that is set in motion by
the sound-waves, and acts on the electrodes a
o to vary the resistance, thereby controlling
che current generated within 1t.

A battery of this eonstraction is of high
power in proportion to its size and of consid-
“erable permanence in action. 1t 18 very light

100

105

110

It5

120

b

13__)




and durable and may be used for a variety of |
purposes.
- In case it is desnable to use a lar ge hqmd' |
oattery, giving greater volume of current, I

adopt the constructions repleeeuted in I‘ltrs

_4 D, and 6.

In the constructionr epresented in I‘w 4, tlle

melosmn‘ case or receptacle of the b'ttteI’V een

1o

1§

1ng, €7, and a cylindrical flange or tube, &
-cueund the outer edge of the said plate, and a
tube, ¢

stitutes one elementthereof, and is constructed
very much like that represented in Fig. 1,
ha,vmg an end plate, ¢, with a central epeu

?

, around the edge of the said Opemn

but mueh longer than the flanges €’ ¢' of the
battery 1eple<sented 1n Ifig. 1. Thetube ¢* is
shorter than the outer eylmdel ¢”; and: the
space between the said tube and cylinder 1s
closed by a second disk, ¢, which may be
soldered upon said tabe and eyliuder, s0 as to
form a tight annular or cylindrical reservoir

- of considerable capacity. The said reservoir

contains an annular earbon element, %, which

18 prevented from coming in contact mth the

‘such, for instance, as paper or oiled silk.

reservoir by diskse”, of meul&tme material —
The

~ space between the_mn_er surface of the carbon

¢’ and the tube ¢ is filled with loose asbestus
saturated with a SOIUtIOH of chloride of lime,
as represented at e”; and the space around the
carbon and within _the cylinder ¢* is filled

- with mica shavings saturated with a solution

10

6O

g, 4.,

of common salt, (ehloude of sodmm,) as indi-
cated at ¢, The diaphragme®is then fastened

‘upon the end of the eylindel ¢, being held in
place by a 1111g, ¢”, that fits over the said cyl-

inder ¢*.

The battery is held in the transmitfer case
between the mouth-piece ¢ and electrodes a b
l)y a hinged plate, ¢*, connected with the door
¢of the hox by hmges lnsubstantially the same
manner as the plate ¢*, deseribed in connection
with Fig. 1; but,ow mﬂ' to the greater length of
(he batter y, the dmplnaﬁrm end is supported in

5 a second frame, ¢, which also supports the

electrodes a b and their adjusting devices, and
1s connected withthe plate ¢* by peets ¢*. The
eenneetmﬂ wire ¢” from the carbon clement

* passes thwun*h an insulating-plug, €', in the
COVBI e” of the batte:y 1eeeptaele and the con-
nections with the electrodes a b, and the in-
duction-coil may be made as deseribed in con-
nection with Ifig. 2

The battery Just described 1is pmetzeal]y 2

2 liguid battery, although the liquid is partially

filled with the absorbent material around the
carbon c¢ylinder.

- In some cases it may be desirable to use a
battery of similar construction to that last de-
seribed, but with the cylinder in a vertical in-
stead of horizontal position. In such cases
the construction represented in Figs. 5 and 6
may be adopted, the battery being substan-
tially the same as deseribed in connection with
In this construction the bottom m and
rear part, m', of the inclosing-case are fastened
together permanently, and the top m’ and front

375,862

m® of the case are also fastened together per-
manently, butdetachable from the bottom and
rear. T'he sidesof the box may be connected
ellther with the stationary part m m’ or the re-
movable part m® m°, as may be desired. The
battery sets on the bottom mn, which 18 pro-

vided with a mouth-piece, ¢, that curves up-

ward to enter the tube ¢ of the batter y, 80 that

the sound passes through the battery to the
sonnd-chamber %, felmed between the cover
e and dmphraﬂ'm ¢ at the upper end of the

7C

battery, which is held in the frame ¢", that =

supports the electrodes ¢ b, and is connected

on the base 2 of the box, being held in said

sockets by suitable clamping devmes (shown
as set-serews, ) so that said posts may be read-
ily unfastened and the frame with the elec-

trodes lifted off from the base, so that the bat-
tery may be removed. In this construction a
liquid battery may be used without absorbent
material in the liquid, if desired, and, instead
of zine and carbon for the elements, iron and
zinc may be used, the box being composed of

iron in the same shape as the box or c¢ylin-

80

| with posts ¢” that are fastened in'sockets ¢

drical receptacle described, and the zinc being

in the same shape and 10{3'1,13101] as the carbon,
With these elements hydrate of potash and
copper oxide may be used in the exmtmg and
depolarizing ligquids. |

The construction represented in Fig. 6 is
substantially like that represented in ]:110' 5,

- but shows the invention embodied in a tlans
mitter having powdered carbon for one of the -

electrodes, «, the said carbon being contained
in a cylmducal receptacle on the diaphragm.
An adjusting-serew, §°, 18 used to SLISt‘Ll[l the
weight of thvu electrode b.

I have not attempted to mention or describe
particularly all the types of battery or forms
of microphone-contact that might be used in

carrying out my invention, as it is obvious

that a very great variety mwht be used, many
of which Wlll be readily suggested to thoee fa-

100 i
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miliar with such apparatus; but the forms

1llustrated and described show practical means
for embodying my invention, which consists,

“generally, in making a battery of smaill Slze

so that it can be placed 1n a transmitter- box
without materially enlarging the same, and in
locating the battery between the mouth- -piece
or sound- opening and the microphone-eon-
tact, and using as a vibrator or sound-col-
]eet01 & dlaphmnm connected with and form-

1i5"

I20

ing, construetively, a part of the battery, and

more specifically in providing the battery with
a tubunlar passage, through which the sound-
waves pass, and in various devices for hold-
ing the battery and making the electrical con-
neetlons therefrom.

I claim—

1. ''he combination of the microphone or
variable-resistance electrodes of a battery-tel-
ephonewith abattery located between the said
electrodes and the mouth-piece or sound-open-
Ing of the instrument, and having connected

| mth 1t a sound- CO]leCtIDU‘ plate or dlanhlagm

125

130
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that actuates the said electrodes, substantially
as described. o
2. A galvanic battery having a passage
through it for sound-waves and a vibrator or
sound-collector, combined with electrodes con-
nected with the poles of said battery and op-

erated by said vibrator, substantially as de-

sceribed. - -

3. A battery for a telephone-transmitter,
comprising a case or box constituting one ele-
ment of the said battery, and a co-operating
element inclosed in the said case or box, and
a vibrator or diaphragm connected with the

- said case or box and forming therewith a

15

sound-chamber, substantially as described.

4. A Dbattery for a telephone-transmitter,

comprising a plate having a central opening

20

and rims or flanges surrounding said plate and

opening, the said parts forming one element of |.

the battery and containing the other element
and exciting material for the battery, the said

central opening and flange surrounding 1t con-
stituting a passage for the sound-waves, sub-
stantially as described. S -

5. The combination of a galvanic battery 23
having a vibrator or diaphragm connected
with it, and an inclosing-case for said battery

and the co-operating electrodes and induction-
| coil, and a movable plate or frame within said

case supporting the said electrodes and hold- 30
ing the battery in proper position with rela-
tion thereto, by means of which frame the bat-

tery may be changed without disturbing the

adjustment of the electrodes, substantially as
described. o _

In testimony whereof I have signed my name
to this specification in the presence of two
subseribing witnesses. -

35

V. M. BERTHOLD.
Witnesses: | o
Jos. P. LIVERMORE,
JAS. J. MALONEY.
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