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To all whom it may concermn:

Be it known that I, ARVID ANDERSSON

Linp, a subject of the King of Sweden, and a

resident of Kalendegatan 9, Malmo, in.the
Kingdom of Sweden, have invented certain.
‘new and useful Improvements in Microtele-.

phones, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings.

In many telephone apparatus the trans-’

mitter and receiver are mounted on a com-
mon handle and form together the so-called
“microtelephone.” In order, however, that

such microtelephones may be practical in.
everijrespect, they must be so arranged that

speaking directly against the diaphragm of
the transmitter is prevented, as otherwise
the said diaphragm is struck not only by the
sound-waves, but also by air-currents from
the mouth, which latter deaden the vibra-
tions of the diaphragm effected by the sound-
waves. A still greater drawback of speak-
ing against the diaphragm consists in the sa-

piece, the latter being thereby befouled.and
made injurious to the health. It is true that
the disadvantages mentioned above are re-

moved in such microtelephones in which the’
transmitter and the receiver are mounted in

the same casing situated at one end of the
handle and said handle being made hollow
and adapted- to serve as mouthpiece. - As,

however, these microtelephones  hitherto |

have been constructed the disturbing influ-
ence which the " transversal local sound-
waves produced by the reflection of the
sound-waves against the walls of the air-
chamber at the diaphragm of the micro-
phone, and especially against the walls of the

mouthpiece, have upon the distinctness of |

the reproduced words is Dot eliminated.
The said disturbing influence, which is per-
ceived as rattling sounds when certain vowels
are uttered, while other vowels are deadened,
cannot be eliminated by reducing the sensi-
tiveness of the microphone, as in such micro-
phones in which one speaks directly against

the diaphragm, as in such case the microtele-

phone would be unfit for telephoning on
long-distance lines. According to my inven-
tion the said disturbing influence has been
eliminated by combining with the receiver a
double-diaphragm transmitter of great sen-

ing sound-waves will impinge on both the 35
diaphragms and swing the same toward and
from each other, thus producing great, varia-
tions in the resistance of the microphone,.
while the transversal local sound-waves
have no influence upon the said resistance. 6o
The said great sensitiveness of the micro-
phone may be produced in-any of the ordi-
nary ways well Enown by those skilled in the
art. According to this invention a micro-
phone of very great sensitiveness is provided 65
by a special arrangement, of the diaphragms,
making superfluous the ring of felt or other
soft material hitherto mounted between the ' -
diaphragms for retaining the ordinary car-
bon grains between the diaphragms. In 7o
this manner the diaphragms are permitted to

vibrate freely when acted upon by the sound-

waves. By the said arrangement of the dia-
phragms, which will be fully described in the

tollowing specification, great variations in 73
the resistance of the microphone are pro- -
duced during the conversation, while at the
same {ime ‘t%e registance of the microphone
when in rest—i. €., when conversation is net
going on—is reduced compared with the re- 8o
sistance of microphones hitherto employed.
Owing to the fact that the intensity of the
current through the primary wire of the in-
duction-coil is increased in the ssid manner
and the variations of the said intensity dur- 83
ing the conversation are greater than in mi- -
crophones of the class now in question hith-

erto employed, the advantage of inductive

currents of greater intensity, and conse-

quently & more distinct reproduction of the oc
conversation in the receiver, is gained. '
- In the accompanying drawings, Figure 1 is
a longitudinal sectional view and partly &
side view of a microtelephone arranged in ac-
cordance with this invention. Fig.:2 is- a g3
back view of the same. Fig. 3 is a longitu-

dinal sectional view and partly a side view,

on an enlarged scale, of a modified form of
the microtelephone, the diaphragms of the

microphone being provided with cup-shaped ioc

portions. Fig. 4 is a side view of the micro- .
phone shown in Fig. 3. - Fig. 5 is a cross-sec-
tion of the diaphragms of & microphone com-
prising two diaphragms, one of which is ar-
ranged in accordance with this invention.

a and b, Fig. 1, designate the diaphragms
of the microphone, and ¢ the ring of felt or

sitiveness in such a manner that the proceed- | cther suitable soft insulating material which .
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forms the cell, containing granulated carbon
or carbon grains or balls ¢’.

In the apparatus shown in Figs. 1 and. 2
the diaphragm o is electrically connected
with the casing d. The diaphragm b, on the
other hand, is insulated from the said casing
d by a non-conducting ring e and from the
diaphragm @ by a non-conducting ring f,
mounted between the diaphragm ¢ and a ring
g, keeping the diaphragms at a suitable dis-
tance from each other. Inside the dia-
phragm b a conducting-ring h is mounted,
and inside the latter a conducting-ring 7 is

rovided, having a tongue k. - The receiver
1s arranged in a ‘special casing m, inserted
into the casing d and provided with a con-
tact-piece I, bearing against the said tongue
k. Between the casing m and a non-con-
ducting ring n, mounted inside the ring, a
springy ring o is provided, portions of which
are bént outward from the plane of the ring.

‘Also the rings b and i are insulated from the

casing'd by the ring'e. 'When'the casing of
the retiéiver has been insérted into the casing
d and is fixed on its plate, which is effected
by means of the butfon pand the sockets ¢
for the cords, whi¢ch button and sockets are
screwed into the -said casings, both dia-
phragms @ and b and all the rings are held in
position. The diaphragm of the’ circuits’is
the “same ds in ordinary microteléphones.
After the primmary current has passed from
one of the tords through the induction-coil it

"Eass‘es through the contact-piece I, the torigue

, to the diaphragm b, and from the latter
through the grains ¢/, the diaphragin’a, and
the casing’ d, which'is electrically connected
with the électric source through another
cord.  _Another pair of cords is connected

“with the setondary wire of the induction-coil

and with the télephone-lines. r is the han-
dle of the apparatus. The said handle is
hollow and Serves sirultaneously as mouth-
piece, for which purpose its outer free end is
preferably truncated obliquely, as shown.
The "above --described double - diaphragm
transmitter; which is made very sensitlve to
serve the purpose, is according to this inven-
tion so mounted with regard to the hollow
handlethat the entering sound-wavesimpinge
on both diaphragms with the same force.
Thus it will be seen that in the apparatus
shown in Fig. 1 the transmitteris mounted in

or substantially m the longitudinal center.

plane of the handle r. In the back wall of the
casing dahollow swelling s is provided, and in
the back wall of the casing of the receiver a
corresponding cavity ¢ is provided, the said
swelling s and cavity 7 allowing the sound-
waves to pass to the diaphragms. The dia-
phragmsab are caused by theentering sound-
waves to swing toward and from each other,
thus producing great variations in the resist-
ance of the transmitter.

In the microtelephone shown in Fig. 3 the

|
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diaphragms @ and b are each provided with a
central cup-shaped portion a’ b’, formed by
the diaphragms being bent outward. The
said cup-shaped portions form together a cell
containing the ordinary carbon grains’ or
balls ¢/. Owing to the said cup-shaped por-
tions the diaphragms may be mounted close
to each other, separated at their edges only
by a thin ring f, of paper or other insulating
material. Consequently the grains ¢, hav-
ing a diameter greater than the distance be-
tween the diaphragms, are retained in the
said cell between the diaphragms without
the aid of the ring of felt hitherto employed.
‘Thus it will be seen that the deadening effect
to which the diaphragms of microphones pro-

vided with such a ring of felt or other similar.

material always have been subjected, owing
to the bearing of the said ring upon the dia-
phragms, does not exist in microphones in
which the diaphragms are arranged ‘as shown
in Figs. 3 and 4. In consequence hereof the
diaphragms can swing more freely than in

microphones as hitherto constructed. More-.

over, the diaphragms ¢an be placed closer to
each other, the access of the-sound=waves to
the diaphragms being thus facilitated. The
‘bottom wall of the eup-shaped portions a’ b’
is preferably made plane, as:shown, so that
the' soundiwaves will-impinge on the -said
walls under the same conditions ds onthe
other parts of the diaphragms, and the dia-
phragms will swing li]\I()e ordinary plane dia-
‘phragms. ‘The part a*b* of each cup-shaped
portion conneeting the bottom wall with the
diaphragm itself is preferably made straight
in cross-section-and éxtends from the bottom
inward in an. oblique direction toward the

edge of the diaphragm, so that the parts a*b*’

of the diaphragms form'together a cormer.
In the-said corner a row of carbon grains or
balls ‘will gather, which grains all bear upon
both diaphragms and form a bridge for the
primary current. Consequently there areat
each ball of the said row énly two contact-
‘points for the current to pass. Above the
said row the grains 'will be seated, as shown
in Fig. 3, so’that there are three contact-

points at least ‘at each pair of grains, as in.

microphones hitherto employed. The num-
ber of grains arranged in series in the upper
part of the cell isevidently dependent on the
distance between the bottom walls of the cell
and may be more than two. In any case
there will be only one grain in the lowermost
row at each cross-section of the cell with two
contact-points, while, on the other hand,
there-are two grains at least with three con-
tact-points at the lower part of the cell in mi-
crophones hitherto employed. Owing to
this fact, the resistance of the microphone
when in rest will be reduced, and thus the in-
tensity of the current increased. -

In the microphone shown in Figs. 3 and 4

the grains or balls in the cell during the
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swinging movement of the diaphragms to-
‘ward and from each other will be lifted by the
oblique side walls ¢ b* acting upon the low-
ermost row of grains and pressing the same
upward. The variations of the resistance of
the microphone are consequently effected
not only by the.pressure between the grains
and between the grains and the diaphragms
being increased and decreased, but also by
the moving of the grains in relation to each
other and to the diaphragms,; which results
in great variations in the resistance. As well
known, the intensity of the inductive cur-
rents generated in the secondary wire of the
induction-coil is dependent on the total vari-
ation per second in the flow of the lines of
magnetic force. The said variation of the
lines of magnetic force, on the other hand, is
dependent on the variations -of the current
generaling the same. At a certain number
of vibrations the said variation of the lines is
directly proportional to the amplitude of the
variation of the current. The said variation
of the current, on the other hand, is directly
proportional to the intensity of the current
through the microphone when at rest and
approximately proportional to the variation
of the resistance of the microphone. From
this it will be seen that the more intense the
current through the microphone when the
microphone is at rest and when at the same
time the variations of the resistance of the
microphone are great the more intense induc-
tive currents are produced and the better re-
production of the conversation is attained.
The said conditions for a powerful and dis-
tinct reproduction of the conversation are
tulfilled in the microphone now in question,
as has been shown above. The diaphragm a

is in leading connection with the casing d,.

and the diaphragm b is insulated from the
same by non-conducting-rings ¢ and ¢/. A
metal strip w is mounted at its one end be-
tween the diaphragm b and the ring ¢/, and
its other end|is fixed, by means of a screw v,

i a cavity'z, formed in an inner wall 2’ of

the casing. The said strip and the screw are
insulated from the casing. The receiver is
of any known construction, and is therefore
not shown or described. The diagram of the
circuits is the same as in Fig. 1.  After the
primary current has passed through the in-
duction-coil it passes through the strip u to
the diaphragm b and from the latter through
the grains ¢’ ,the diaphragm a, and the casingd.

In the microphone schematically shown
in Fig. 5 one diaphragm only is provided with
a_cup-shaped portion a/, the other dia-
phragmn being plane. In the construction
shown in Fig. 5 the cell for containing the
carbon grains ¢’ is shaped substantially in
the same manner as shown in Figs. 3 and 4.
Consequently the manner of operation is
substantially the same as stated above with

8

are gained corresponding in some degree to

those gained in the construction shown in
these figures.

In the practical execution of the invention
the arrangements shown in the drawings
inay be modified in many respects without
exceeding the limits of the. invention stated
in the following claims. -The diaphragms
and grains may be of carbon or any other
suitable material which will conduct the cur-
rent, as, for instance, metal. '

- As microtelephones arranged in accord-
ance with this invention and employed in
practice have shown, these instruments are
tully suitable also for telephoning very long
distances. The rattling sounds or thé reso-
nance ‘existini; in_apparatus of this type
hitherto employed, especially when words
withthe vowels ““a”’ and “o’’ areuttered, will
cease entirely when a double-diaphragm mi-
crophone mounted as stated above is em-

‘ployed, while no deadening of such vowels as

“u,”” “e,”and “i” has been perceived. The
explanation of the great distinetness of the re-
production of the conversation gained by mi-
crotelephones constructed in accordance with
this invention is found in the fact that the mi-
crophone can be made extremely sensitive
Witﬁout the local transversal sound-waves—
i.¢., waves perpendicular or substantially per-
pendicular to the longitudinal direction of the
mouthpiece .and generated through inter-
ference owing to the reflection of the sound-
waves against the walls s and ¢, Figs. 1and 2,
and s and 2, Fig. 3, and especially against
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the walls of .the mouthpiece r, having any

disturbing influence upon the vibrations of
the diaphragms. It may be observed that
the said sound-waves are synchronous, and
consequently ‘when acting ‘upon the dia-
phragms they cause both the same to swing
In the same direction, so that the diaphragms
keep company. Consequently the vibra-
tions of the two diaphragms caused by the
local transversal sound-waves will produce
no variations in the resistance of the micro-

105

110

phone, and consequently no disturbing by- -

sounds during the telephoning. The vibra-
tions of the diaphragms, which produce the
variationsin the resistance, are consequentl

effected exclusively by the proceeding sound-
waves, which, as mentioned above, cause

115

the diaphragms to swing toward and from -

each other. Asmicrotelephones constructed
in accordance with this invention. are fully
suitable for telephoning on long-distance
lines and besides fulfil all requirements sani-
tarily and can be manufactured very cheap,
they are practical in every respect. '

aving now described Iy invention, what

I claim as new, and desire to secure by Let-
ters Patent, is-—— o
. 1. In microtelephones, the combination of

a casing, 'a hollow handle for the same serv-.

120
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said casing, and a double-diaphragm trans-

‘mitter in the casing having its center plane,

which is parallel with the diaphragms, sit-

uated substantially in the center plane of

that end of the said handle on which the cas-
ing is mounted, substantially as described
and for the purpose set forth.

2. In microtelephones, the combination of
a casing, a hollow handle for the same serv-
ing as mouthpiece, a receiver mounted in
said casing, and a double-diaphragm trans-
mitter in the casing, the diaphragms of which
are -constructed to form a cell containing
grains and have the center plane, which is
parallel with the diaphragms, situated sub-

stantially in the center plane of that end of

thesaid handle on which the casing is mount-

ed, substantially as describéd and for the.

purpose set forth.

3. In microtelephones, the combination of
a casing, a hollow handle for the same serving
as mouthpiece, a Teceiver mounted in-said
casing, and a double - diaphragm trans-
mitter in the casing, the diaphragms of which

are constructed to- form cells containing

885,860

grains and have the center plane, which is
parallel with the diaphragms, situated sub-
stantiallyin the center plane of that end of the
said handle on which the casing is mounted,
substantially as described and for the pur-
‘pose set forth.

" 4. In-microtelephones, the combination of
a casing, a hollow handle for the same serv-
ing as mouthpiece a receiver mounted in

‘said casing, and a double-diaphragm trans-

A 35
mitter in the casing, each of the diaphragms
of which are constructed to form grain-con-
taining cells with plane bettoms and have
the center plane, which is parallel with the
diaphragms, situated substantially in the
center plane of that end of the said handle on
which the casing is mounted, substantially
as described and for the purpose set forth.

In witness whereof I have hereunto signed
my name in the presence of two subscri%)ing 45

witnesses. . .
ARVID ANDERSSON LIND.
Witnesses:
B. HeDENSKAG,
A. LaRson.
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