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70 all whom it may COnceriv:
BeitknownthatI, ERNEST B. F AHNESTOCK,

a citizen of the United States of America,

and a resident of the city of Washington, Dis-

and useful Improvements in Microphones, ot
which the following, taken with the accom-
panying drawings on two sheets, isa descrip-
tion. |

My invention relates to that form of micro-
phone which uses powdered carbon or equiva-
lent material, and has for its main object the
unpackingof the powdered material and keep-
ing it continually in an unpacked condition.

It consists in general of an electromagnetic
device arranged to move or vibrate some por-
tion of the microphone-case which incloses
the powdered material and by this means t0
loosen it and place it in an unpacked condi-
tion if it has become packed. It is appli-
cable to all situations in which the micro-
phone is or may be used in connection with
an electrical eireunit, to transmitters, to tele-

phone-relays, &c.; butin thedrawings I have

shown it applied to transmitters only. .

The principle of the device is applicable to
any form of transmitter, and the operating-
electromagnet may be energized in a variety
of ways, either from a speeial circuit of its
own or as a part of the line-circuit or as a
part of the local circuit where an induction-
coil is nused. It may also be operated in se-
ries with the microphone, in shunt with the
microphone, in shunt with the line, &e. A
variety of these different applications are
illustrated in the drawings.

In the accompanying drawings, Figures 1
to 9, inclusive, show the device as connected
with a telephone and its microphone. Fig.
10 is a perspective of a transmitter, and Fig.
11 is a detail of the microphone. Figs. 1, 4,
5,6,7,8,and 9 show it as applied to the trans-
mitter shown in Fig. 10, being one in which
the sound-receiving part (the vibrating part)
is somewhat in the shape of a bell; Figs. 2
and 3 as applied to the ordinary transmitter,
inwhichthevibrating partisaflat diaphragm.

In all the figures except 10 and 11, B is the
battery or other source of electrical energy;
R, the receiver, hanging upon the lever C to
break the circuit when the telephone is not
in use; 7', the contact throngh which the le-

trict of Columbia, have invented certain new |

l

tical.

| ver C completes the circuit by means of spring

s' when the receiver R is taken down; L, the
line, and T the transmitter, containing within
it the microphone N.

In Fig. 10, being a perspective of the bell-
shaped transmitter, the opening through
which the sound of the voice enters is ellip-
(See F%.) T’ F*?are the two'sides ap-
proaching each other from theedge F%; FPand

F4 being the ends of the same.

In Fig. 11 (an ordinary microphone) G is a
case, within which are arranged two dia-

phragms n’' n?, connected therewith in such

manner as to take up the sound-vibrations,
but insulated therefrom. A is the granular
material lying within the case G between the
diaphragins n' »* and in electrical contact
therewith, and the parts n® n! being attached
to the diaphragms or electrodes 7' n* and also
to the sides F' E?, respectively, of the trans-
mitter serve to transmit the sound-vibrations
from the transmitter T to the carbon mate-
rial A, wires p p' making the electrical circulit
from the source of energy B through the miero-
phone.

In all the views except Figs. 2, 3, and 4,
M M’ are two similar magnet-cores affixed,
respectively, to the ends F? F* of the trans-
mitter T, wound with the coils O’ 0% (which
are connected by the wire 0%,) the coils O’ O°
{0 be connected electrically with some source
of energy, such as the battery, the secondary,
&e. The coils O’ O may be wound In oppo-
site directions, as shown in the drawings, or
in the same direction.

In Figs. 2 and 3 the microphone is placed
between two diaphragms D’ D? supporting it,
and a single magnet M?, operating upon one

of them, takes the place of the two magnets

in the other figures. I is the transmitter-
case; E, the mouthpiece; O° the coil mag-
netizing M8 The diaphragm D’ is insulated
from the case F, and in Fig. 2 D?is also in-
sulated.

In Tig. 4 the magnets M M’ instead of act-
ing upon each other act directly upon the
sides ' F? of the transmitter. o |

The principle of operation of the magnets
M M is that since they tend to attract or re-
pel each other they will,when energized, exerd
o certain mechanical force upon the sides E
F2of the transmitter T,and therefore through.
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65 ing being used to cure the

'

the flexibility of these sides upon the dia-
phragms orelectrodes 7' 72 of the microphone
N. If now the current through the magnets
M M’ is made to vary either up or down, the
result will be a certain mechaniecal movement
of the microphone-diaphragms 7' 72 inward
or outward and a vibration thereof. This vi-
bration being much stronger than the sound-
vibrations loosens the carbon material and
unpacks it.

Taking up now the different ways shown of
connecting up the magnets, Figs. 1, 2, 3, and
o show themin series with the microphone and
line, Figs. 4 and 9 in shunt with the micro-
phone, and Fig. 7in shunt with the line. Figs.
b and 8 show the device in use with a line
containing an induection-coil, P being the pri-
mary and 3 the secondary, Fig. 6 showing the
magnets connected in series with the second-
ary and Fig. 8 in shunt with the secondary.

When arranged in shunt, the magnets are
to be wound to a much higher resistance than
when in series. The operation differs also in
these two cases.

When the magnet is arranged in series with
the microphone, it is to be so wound that when
the microphone material is in an unpacked
condition the magnet will have its least en-
ergy and the packing will increase its energy,
but when arranged in shunt with the micro-
phone or the line (or primary) it is to De
wound so as to have its greatest energy when
the microphone is unpacked. |

T'he operation in the different figures is as
follows:

In IFFig. 1 (series with microphone) when

the receiver R is taken down the circuit is

complete through battery
phone N, and coils O’ 0% If now the micro-
phone material is in a packed condition f rom
any cause, becoming thereby a better con-
ductor, it allows the passage of more current.
Such current energizes the cores M M’, and

-

the result is a mechanical movement (inward

B, line I, miero-

in this case) of the microphone-diaphragms
n' n*  This action, whieh usually comes as

a slight shock, produces more of a2 motion in
the microphone-diaphragms than the sotind-
waves do, changes the position of the granu-
lar material, and loosens them. Any loosen-
ing of the grains increases their resistance
and so produces another variation in the mag-
net, so that a certain vibrating motion of the
microphone - diaphragms may be set up.
Reaching the point of complete unpacking,
the current through the coils O’ 02 reaches
its lowest point, and this may be so arranged
that at such point the magnets M M’ produce
practically no effect upon the transmitter;
but the operation repeats itself as soon as
there is any tendency to repack, so that the
device when operated from some portion of
the telephone-eircuit is automatic, the elec-
trical condition brought about by the pack-
packing.

In Ifig. 2 (series with the microphone) the
operation is the same as in Fig. 1, the mag-

644,561

net being wound so as to have its least eri-
ergy when the microphone is unpacked, and
the packing of the microphone allowing the
passage of more current through the magnet,
and thereby increasing its energy. Thus
when the microphone is in a packed condi-
tion if the receiver R is taken from the hook
a magnetizing-current will pass through the
coll O° energizing the magnet M2 and attract
the diaphragm D?, which being attached to
the microphone-diaphragm 7’ causes a vibra-
tion therein which unpacks the microphone.

In Fig. 3 the operation is just the same ag
in Fig. 2, except that the magnet M?® when
energized operates upon the speaking - dia-
phragm D'. This figure also shows an ar-
rangement intended to overcome any possible
continuous singing of the telephone.” When
the lever C is released by the lifting of the
receiver R, it first completes the circuit
through the lever C and contact 7' ; but the
lever C is so arranged that after making the
circuit through contact »' it makes another
circuit through the two contacts 72 7, by which
means the coil O° is cut out of the ecircuit,
That part of the lever C by which the con-
tact is made through the points 72 73 is insu-
lated from the rest of the lever C, so that the
eftect of making the circuit, through 723 is to
make a short circuit there and so practically
cutout the magnet M3 the instant after it has
done its work. |

In Fig. 4 (shunt with the microphone) the
operation of the magnet is just the opposite
from that where the magnet is in series with
the microphone and line, the magnet itself
being wound to a much higher resistance and
being at its greatest energy when the micro-
phone is unpacked. The operation of this
action will be as follows: When the recejver
R is taken down, the circuit becomes com-
plete through the battery B, line I., and mi-
crophone M, the coils O" O%also takinga por-
tion of the current. If the microphone is
packed, the coils, though at their lowest en-
ergy, have sufficient energy to produce a
slight shock upon the microphone-diaphragms
N N= This shock changes the position of
the microphone materially and tends to un-
pack them. This unpacking, by increasing
theresistance of the microphone, shunts more
of the current through the coils and so in-
creases their energy. The result is a series
of shocks inecreasing in power until the mi-
crophone is entirely unpacked. Any tend-
ency to repack produces a repetition of the
process. 'T'he continual tendency of the mi-
crophone to repack and the consequent ac-
tion of the coils may produce a greateror less
vibratory motion of the microphone - dia-
phragm; but this will not be objectionable

even for telephone purposes if the funda-
mental note is sufficiently high.

Fig.51is the same as Fig. 1, except that Fig.
I represents a different form of mouthpiece
In the transmitter, having the sides I’ If?
completely oval—that is, slightly curved in-
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stead of siraight. Thisinsures more certain
action on the part of the magnet M M' in
drawing out or in the sides of the transmitter.

In Fig. 6 (series with the secondary of the
induction-coil) the magnet-coils O’ O*should
be wound to a higher resistance than when
used in the primary circuit. Taking the re-
ceiver off the hook, if the microphone 1is
packed an excess of current will flow in the
primary, thereby inducing a strong current
in the secondary S. The magnet M M’ belng
thereby energized, a shock ig imparted to the
microphone, which tends to unpack 1.

In Fig. 7 (shunt with the line) the coils O’ O*
have their greatest energy when the micro-
phone is packed; but taking only a portion
of the current should be wound to a slightly-
higher resistance than in Fig.1. The circuit
being made by the taking of the receiver R
from the hook, the amount of currrent flow-
ing through' the microphone N will depend
apon its condition. If unpacked, Its resist-
ance will be greater, and a correspondingly-
smaller current will flow through the coils of
the magnet. If the microphone 18 packed, a
oreater amount will low through the magnet-
coils and so produce the shock which unpacks
the microphone.

In Fig. 8 (inshunt with the secondary) the
magnet-coils O’ O*shotild be wound to a com-
paratively-high resistance and so as to re-
ceive a small portion of the current from the
secondary.
oizes the magnet and so imparts a shock to
the microphone, which partially unpacks it,
and thereby produces a change in the pri-
mary current, which, reacting upon the sec-
ondary, affects the coils to produce another
shock, and 80 on.

In Fig. 9 (shunt with the microphone) the
operation is the same as in Fig. 4, the njagnet-
coils O’ O? being wound so as to have thelr
least strength when the microphone is packed,
but a sufficient strength to produce some-
thing of a shock when the receiver is taken
from the hook and their energy increasing
as the unpacking progresses.

In most of the figures I have, for the sake
of simplicity, shown the device as connected
with the line without an induection-coil; but
:f the line were to be over a certain length it
would of course be better to use an induc-
tion-coil and so connect the magnetic device
with the primary. Inallthe figures where L
represents the line it may be taken- also to
represent the primary of the induetion-coil.
That connection of the device in which the
magnet-coils are connected in shunt with the
microphone is distinctly better than where it
is connected in series. In such form the
magnetic action tends to assist the sound-
waves, acting in the same direction. This
oives the voice itsfull effect without mufiling.

The device in its several forms can also be
used in a circuit which is complete at all
times—that is, which is not broken by hang-
ing the receiver up as usual—if, for instance,

This small current slightly ener-

q‘

|

in Fig. 1 the contact ¢’ is at all timesin con-
tact with the lever C.

It is theoretically possible for the packing
of the microphone material to progress so
slowly and evenly that no shock 18 produced
upon the sides F' F? of the transmitter or the
microphone-diaphragms n' n?, but practically
the packing does not so occur, but rather by
little starts which do produce sufficient varia-
tions in the electromagnets to give the un-
packing shocks. The slight jars felt in every
building, even an unoccupied one, are enough
to cause this; but the form in which, as
shown in the drawings, the eleetromagnet-
circuit is broken (as by hanging up the re-
ceiver) is the best, for then the electromag-
net each time the circuit is made feels the
complete variation between no energy and
the whole energy of the circuit it is in, which
of course is very muech greater than any
changes due only to changes in the micro-
phone.

I claim as my invention—

1. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, and an electro-
magnet separate from the telephone receliv-
ing-magnet; such electromagnet and the mi-
crophone being so connected that changes in
the strength of the electromagnet produce a
mechanical movement of the granular mate-
rial sufficient to unpack the same.

9. The combination of a microphone con-
sisting of non-magnetic granalar material
held between flexible diaphragms,and an elee-
tromagnetseparate from the telephone recely-
ing-magnet; such electromagnet and the mi-
crophone being so connected that changes in
the strength of the electromagnet vibrate the
lexible diaphragms of the microphone, and
so produce a mechanical movement of the
granular material sufficient to unpack the
same.

3. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-circuit
of which the microphone forms a part, and an
electromagnet separate from the telephone re-
ceiving-magnet; such electromagnet and the
microphone being so connected that changes
in the strength of the electromagnet produce
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a, mechanical movement of the granular ma-

terial sufficient to unpack the same.

4. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-circuit
of which the microphone forms a part, and an
electromagnet separate from the telephone re-
ceiving-magnet and within the telephone-cir-
cuit; such electromagnet and the microphone
being so connected that changes in the
strength of the electromagnet produce a me-
chanical movement of the granular material
sufficient to unpack the same.

5. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-circuit
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of which the microphone formsa, part, an elec-
tromagnetseparate from the telephonereceiv-
Ing-magnet, and adevice tobreak the cireuit
of the electromagnet when the telephone is
not in use; such electromagnet and the micro-
phone being so connected that chan ges in the
strength of the electromagnet produce a me-
chanical movement of the granular material
sufficient to unpack the same.

0. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-cireuit
of which the microphone formsa part, an elec-
tromagnet separate from the telephone receiv-
ing-magnet and within the telephone-cirecuit,
and a device to break the circuit of the elec.
tromagnet; such electromagnet and the mi-
crophone being so connected that changesin
the strength of the electromagnet produce a
mechanical movement of the granular mate-
rial sufficient to unpack the same.

7. The combination of a microphone con-
sisting of non- magnetic granular material
held between diaph ragms, a telephone-cireuit
containing an induction-coil, and an electro-
magnet separate from the telephone receiv-
ing-magnet; such electromagnet and the mi-
crophone being so connected that changes in
the strength of the electromagnet produce a
mechanical movement of the granular mate-
rial sufficient to unpack the same.

3. The combination of a microphone con-
sisting of non-magnetic granular material

held between diaphragms, a telephone-circuit

containing the microphone and also contain-
ing an induection-coil, and an electromagnet

‘separate from the telephone recelving-mag-

net, and within the secondary circuit; such
electromagnet and the microphone being so
connected that changes in the strength of the
electromagnet produce a mechanical move-
ment of the granular material safficient to
unpack the same. |

J. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-circuit
of which the microphone forms g, part; and an
electromagnet separate from the telephone
receiving-magnet, and connected in shunt
with the microphone; such electromagnet

and the microphone being so connected that
changes in the strength of the electromagnet |

¥

produceamechanical movement of the granu-

lar material sufficient to unpack the same.

10. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-circuit
of which the microphone forms a part, and an
electromagnet separate from the telephone
receiving-magnet, and within the telephone-
circuis; such electromagnet and the miero-
phone being so connected that changes in the
strength of the electromagunet produce a me-
chanical movement of the granular material
sufficient to unpack the same; and a device
tocut out the electromagnet when the miero-
phone is being used.

11. The combination of a microphone con-

sisting of non-magnetic granular material
held between diaphragms, a telephone - cir-
cuit of which the microphone forms g part,
and an electromagnet separate from the tele-
phone receiving-magnet; such electromagnet
and the microphone being so connected that
changesin the strength of the electromagnet
produce a mechanical movement of the granu-
lar material sufficient to unpack the same;
and thesound-receiving chamber of the trans-

‘mitter being bell-shaped with approaching

sides,between which is placed the microphone,

12. The combination of a microphone con-
sisting of non-magnetic granular material
held between diaphragms, a telephone-circuit
of which the microphone forms a part, and an
electromagnet separate from the telephone
receiving-magnet; such electromagnet and
the microphone being so connecied that
changes in the strength of the electromagnet
produce a mechanical movement of the granu-
lar material suafficient to unpack the same:
the sound-receiving chamber of the transmit-
ter being bell-shaped with approaching sides,
between which is placed the microphone; and

| the electromagnet consisting of two electro-

magneot-cores attached to opposite sides of the
bell-shaped mouthpiece.

In witness whereof I have set my hand, this
2bth day of February, 1899, in the presence
of two witnesses.

ERNEST B. FAINESTOCK.

Witnesses:
. . KELLOGG,
SALTER STORRS CLARK.
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