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My. invention relates to the mechanical
and electromagnetical-mechanical transmis-
sion of sound by means of a diaphragm as it
prevails in phonographs, telephone receivers,
microphones and transmitters for ordinary
as well as wireless telephony and the present
invention has reference, more particularly,
to a novel sound-transmisison device pro-

~ vided with a diaphragm which, due to its
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special construction and the material of
which it is made is of extremely high elas-
ticity and rigidity; and under ot erwise
equal conditions, will transmit and repro-
duce sounds more audibly than with the or-
dinary telephone diaphragm, since my novel
diaphragm swings over a wider angle and
therefore into motion a greater volume of
air. The invention is also adapted for use
in producing original records for phono-
graphs, and the features above stated are
also important in this ress)ect.

When used for so-called telephone re-
ceivers with electromagnetic action, the dia-
‘phragm is provided with a cone shaped
“armature which shall swing between corre-
spondingly shaped cores (or. pole - pieces}
thereby permitting the diaphragm to swing
over a wider angle than that of ordinary re-
ceivers. .

The- construction is also such that there
is a special path provided for the oscillat-
ing air, the conical armature acting as &
valve or as piston in a pump, driving the air
into the ear or other channpels adapted for
the reception, or transmission of the sound
waves of such device as the megaphone and
so called loud speakers and recording de-
vices. ‘ _,

By the introduction of a_ stream of - air
into the air chamber, formed by the case and
diaphragm of the receiver, which stream of
air, when desirable may be regulated in
strength and which stream of air must even-
tually pass through the only Eath left open
for it, that is the opening in the core around
the cone of the diaphragm, the loudness of
the sound shall be magnified still further
and possibly modulated. - - :

This principle can readily be applied for
phonographs and any similar speaking de-

~ vices, which depend upon a diaphragm as.an

~ tioned apparatuses or - devices is

but with neither of the above-melxlx«
the
throttling action of the cone on the dia-

agency,

ph an absolute necessity, and where de-
sirable the cone may be omgtted and a flat

‘armature be applied.

With the various objects and purposes
herein-above stated, the present invention
consists, primarily, in the novel sound-trans-

mitting - device hereinafter more fully set .

forth; and, the said invention consists,
furthermore in the novel arrangements and
combinations of the several devices and
parts, as well as in the details of the con-
struction of the same, all of which will be
described in the following specification, and

then finally embodied in the clauses of the

claims, which are appended to, and which
form an escential part of the said specifica-
tion.

The invention is illustrated in the accom-
panying drawings, in which:—

Figure 1 is a plan view of a diaphragm,
showing one embodiment of the principies
of the present invention; Figure £ is & ver-
tical section of the same; and Figure 3 is 2
vertical section of a slightly modified form
of diaphragm.

Figure 4 is a transverse vertical section;
Figure 5 a side elevation; and Figurec 6 2
plan view of a telephone receiver embracing
the novel features of the present invention.

Figure 7 is a vertical sectional repre-
sentation of another design. of receiver or
transmitter ; and Figure 8 is.a side elevation
of the same, with a portion of the device be-
in%reprmnmd in section.
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jgures 9 and 10 are vertical sectional - ’

representations of other slightly modifled
forms of recejvers; Figure 11 is a transverse
vertical section of a double-acting loud-

€9

speaking receiver embodying the principles .

of the present invention; and Figure 12182

gide elevation of the same.. ‘
Similar characiers of reference are em-

ployed in all of the said above described

views to indicate corresponding parts.

= Referring now more particularly to said

Figures 1, 2 and 3, the numeral (1) repre-
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sents the diaphragm disk, (2) the armature, _

which, in all figures where visible, has the
shape of a single or double cone, but which
may also be only a plain.part of the dia-
phragm or 'which may in the case of a non-
magnetic diaphragm consist of a magnetic
disk or a flat ring.

The armature (2) may be part of the dia-
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phragm as iz upper part of Figure (2) or
1n upper part at Jeft hand side of the view in
Figure (3); or it miay be staked in, as in
lower part (2) in Figure (2); or it may be
cemented, riveted, or screwed to the dia-
phragm as indicated in right hand side sec-
tion of Figure (3).

The diaphragm is provided with an ar-
rangement of annular grooves and ribs (8)
which serve to increase flexibility and
strength of the diaphragm. = The grooves
and ribs (8) in Figure (2) are arranged
symmetrically to the original plane of the
diaphragm, while the grooves in Figure (3)
are all on one side of the original plane of
the diaphragm. This latter form possesses
certain advantages of manufacture. The

cross-section of such a diaphragm shall show-

Y or U shaped grooves or grooves of a sinus-
oidal character.

Wherever the diaphragm disk is an in-
tegral part of the path of the magnetic flux
it must be of a magnetic material. In cases,
however, where it is acting solely mechani-
cally, the principal requirements are, high
flexibility, durability and permanency. Be-
sides the already well known materials used
for this purpose such as steel, iron, mica,
phosphor bronze, aluminum, aluminum al-
loys, etc., T may use hardened and properly
tempered steel, cellon, celluloid and bake-
lite, condensite, and any other suitable com-
pound or material capable of being moulded,
pressed, machined or otherwise formed into
the desired shape.

Referring now to Figure (4) the numerals
(4), (4) indicate the two sections of pressed
steel or iron, connected to provide a suitable
case which may serve either as a permanent
magnet or as the yoke for an electromagnet.
The joint 5—5, between the two sections of
the case is preferably made in the form of
annular bands folded over the two sections
of the case for holding them together, the
diaphragm (3) being suspended between the
two sections of the case. The tubular core
(6) of the electromagnet may either be solid
or laminated (with laminations arranged in
a spiralic tube) as indicated in Figures 4
and 11, or it may be drawn in the form of
a tube as shown in Figures 9 and 10.

This core is hollow so as to provide for an
air path (7) and it is widened out towards
the center of the diaphragm for reception

of the armature 2.

The winding (8) of the electromagnet may
either be wound on a light spool or may be
made selfsupporting as shown in Figures
9, 10 and 11. One end of each of the cores
in Figure (4) is screw threaded and the
lower core- i1s held in place by means of a
suitable nut (10). 'This nut serves also as
an ear funnel, by means of which the sound
waves are directed into the ear. The upper
core is screwed into an ‘outlet (11) which

1,834,292

carries a tubular extension (12) by means
of which acoustic connection may be estab-
lished to the other ear, thereby providing a
double acting phone. Numeral (9) indicates
a washer which insulates the winding from
the case and (13), (13) are binding posts
for the electrical connection from the wind-
ing of the electromagnet to the external
electrical circuit.

In the construction represented in Fig-
ures 7 and 8 the joiut (5), (5) between the
two sections of the case is made either by
a tight fit or by screwing one section into
the other. The lower case has arecess into
which the. diaphragm (3) is fitted. The
upper section of case (4) has the.ghape of a
cone and is increased in height at the ex-
pense of the lower section ag there is only
one winding (8) used in said lower section
being formed with an inwuardly extending
and suitably curved portion, as 17.

The tubular core (6) in Figure (7) has
an extension (14) to which is secured by
means of a collar (15) (which however could
also be omitted) a horn or megaphone (16).
The tubular core (6) as hds been described
In connection with the device shown in Fig-
ure (4), but it may be added that in Figure
(6) the lower core is staked or screwed into
the ear funnel (10). It is obvious that, when
desirable, another megaphone, as 17, could
be attached for the other side of the dia-
phragm as indicated in Figures 11 and 12
of the drawings. If however only one mega-
phone is to be used and both sides of the
diaphragm shall be utilized and connected to
it, then acoustic connection has to be made
so that said connections shall be in opposi-
tion, since there exists a phase difference of
180 degrees between the two sides of the
diaphragm.

In the upper section of Figures (7) and
(8) a nozzle (18) is shown through which a
continuous -stream of gas (air) is passed
whereby the sound is amplified, the action
and purposes of which has been previously
stated. It is obvious that both siges of the
receiver could be provided with such gas

(air) amplifiers, as indicated in said Figures

11 and 12 of the drawings.

Referring now to the modification shown
in Figure 7 of the drawings, the two sec-
tions 4, 4 are held together by the screws or
rivets b, whereby the diaphragm is properly
positioned and securely clamped in place,

This construction of the device differs
from the device herein-before described, in
that the core 6 is in the form of a tube, suit-
ably widened at the bottom for reception of
the armature 2 therein. In its upper end,
the core is staked or spun into the case,
where it also carries & nozzle 21 with which,
by means of a flexible tube, acoustic connec-
tion (which is not shown) may be estab-
lished to the other ear. The lower section
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of the case 4 is caved in at 22 to perform the
functions of an ordinary receiver of a head
set. A short pole piece 11 also of a tubing,
is staked to the member 22 on the inner side
of the case; but the latter could also assume
this function if it were drawn and spun out
as will be evident.

Figure 10 differs from Figure 9 only in

* the lower part of the case and the form of

Y

diaphragm applied. Only one view has been
given o% the modifications represented by
Figures 9 and 10, as it is thought, that the
other views with the rest of the ordinary de-

tails could readily be imagined. Figure 10

represents a receiver transmitter with a sin-
Je cone-shaped armature and one may speak

~Into the lower section of the case 20, which

20

approaches the form of a mouth piece of &
transmitter and which is to be made prefer-
ably of metal, but which could naturally be
made of composition. One could also re-

" ceive messages at the upper end, when acous-

tic connection to one or both ears is es-

" tablished by means of flexible or semi-flex-
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ible tubes and earpieces. It-can readily be

imagined that such a receiver transmitter

could be provided with bands, straps, etec.,

-to be carried on the head by any telephone
operator without being held in any way by

the hand, as such is already done when sep-
arate instruments are provided for trans-

- mitter and receiver. Contrary to the ordi-

nary receiver, the receiver and receiver
transmitter just described can successfully
be operated over long and high resistance
lines, as their windings consist of a greaf
many turns over an iron core of substantial
cross sectioniand an impedance (of several
thousands of “ohms) which can readily be
made congruent to the resistance, inductance
and capacitance of long lines. ‘
The improved diaphragm, when same is

‘combined with the air amplifier can readily

be used in the microphone of a honograph,
and similar devices, and the available motive
power can be utilized to drive a small fan,

_ turbine or bellows to furnish a continuous
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stream of air for the air amplifier.

As there is in a receiver, wound and con-
structed for high impedance, with substan-
tial iron core and thousands of turnms, etc.,
a comparatively large amount of energy
available, especially if said phone is provid-
ed with a highly flexible diaphragm g cone
shaped armature and suitable core and pole
pieces, it can be also used for the recording
of telephone messages directly into phono-

raph records (even over long distance
lines), if the necessary recording mecha-
nism has been provided and has been con-

‘nected to the diaphragm of the receiver.

And again, reversing conditions, a phone,
as just described, may be used for the re-
production of phonograph records over long
telephone lines or by means of wireless te-

lephony. Instead of using carbon micro-
phones, or the like, I use one or a number
of receiver transmitters and then employ
the well known means of transmission for
ordinary or wireless telephone,

And, going one step further, I establish
a direct mechanical transmission of the mo- .
tions of a needle or lever, following with
one end the indentations of a (phonograph
or gramophone, etc.) record, to the dia-
phragm of a receiver transmitter of the
proper impedance and electrodynamic ca-
pacity, so that by the motions of the dia-
phragm, electrical currents are generated in
the phone congruent to the motions of the
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diaphragm and the original sound. ways -

graphically imbedded in the record.

Tt is evident, that by the latter procedure,
less distortion of sound and electrical cur-
rent waves will result; because one step of
the transformation is entirely eliminated,
(the step from the diaphragm of the phono-
graph to the diaphragm of the microphone)
and the process of reproduction, especially
with regards to clearness, has been mate-
rially improved. In this respect (acousti-
cally) the receiver is by far superior to the
microphone, and last” but not least, the
whole energy set: free by the mechanically
operated diaphragm of the phonograph re-
ceiver transmitter is available for the gen-
eration of electrical currents and the effis
clency must therefore reach & maximum.

From the foregoing description it will be
evident, that I have produced a diaphragm,
made of any suitable material, such as cetlu-
loid, cellon, and of analogous material, or of
metal, for uses in devices for the transmis-
sion of sound, and it is understood that such
devices alse include those for recording
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sound waves, devices for taking original-

phonographic records, gramophones, and the
like, and such other devices which serve
more strictly in the transmission of. sounds,
as in telephone -receivers, transmitters, mi-
crophones, and the like.

T claim:— _

1. A diaphragm for devices of the charac-
ter specified comprising a disk-shaped ele-
ment provided with a cone-shaped arma-
ture, and concentrically disposed annular
grooves.

. 2. A diaphragm for devices of the charac-
ter specified comprising a disk-shaped ele-
ment provided upon its opposite faces with
cone-shaped armatures, and concentrically
disposed annular grooves. -

3. A diaphragm for devices of the charac-
ter specified comprising a disk-shaped ele-
ment provided with a cone-shaped armature
of magnetic material, and concentrically
disposed annular grooves.
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4. A diaphragm for devices of the charac-

ter specified comprising a disk-shaped ele-

“ment provided upon its opposite faces with
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cone-shaped armatures of magnetic mate-
rial, and concentrically disposed annular
grooves, :

5. In a device for the transmission of
sound, and similar apparatus, a diaphragm,
associated with a tubular core, consisting of
spirally wound: laminations, and a coil
wound upon said core.

6. In a device for the transmission of

sound, and similar apparatus, a diaphragm
comprising a disk-shaped element provided
with a cone-shaped armature, associated
with a tubular core provided with a cone-
shaped opening fitted over said armature,
and a coil wound upon said core.
7. In a device for the transmission of
sound, and similar apparatus, a diaphragm
comprising a disk-shaped element provided
with a cone-shaped armature, associated
with a tubular corve consisting of spiraily
wound laminations and provided with a
cone-shaped opening fitted over said arma-
ture, and a coil wound upon said core.

8. In a device for the transmission of
sound, and similar apparatus, a casing com-
prising a pair of sections, a diaphragm dis-
posed between and held in place by said sec-
tions, means connected with said casing for
admitting air into the-same, associated with
& tubular core, and a coil sound upon said
core,

8. In a device for the transmission of
sound, and similar apparatus, a casing com-
prising a pair of sections; a diaphragm dis-
posed between and held in place by said
séctions, means connected with said casing
for admitting air into the same, a cone.
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shaped armature associated with said dia-
phragm, a tubular core provided with a
cone-shaped opening fitted over said arma-
ture, and a coil wound upon said core.

10. In a device for the transmission of
sound, and similar apparatus, a casing com-
prising a pair of sections, a diaphragm dis-
posed between and held in place by said sec-
tions, and each section being provided with
an air-inlet for admission of a continuous
stream of air into said casing and about the
diaphragm.

11. In a device for the transmission of
sound, and similar apparatus, a casing com-
prising a pair of sections, a diaphragm dis-
posed between and held in place by said
sections, and each section being provided
with an air-inlet for admission of a contin-
uous stream oi air into said casing and
about the diaphragin, associated with a
tubular core, and a coil wound upon said
core. -

12. In a device for the transmission of
sound, and similar apparatus, a casing com-
prising a pair of sections, a diaphragm dis-
posed between and held in place by said
sections, and each section being provided
with an air-inlet for admission of a continu-

ous stream of air into said casing and ahout
the diaphragm, a cone-shaped armature as-.

sociated with said diaphragm, a tubular
cone provided with a cone-shaped opening
fitted over said armature, and a coil wound

“upon said core.

In testimony whereof, I have subscribed
my name. '

- KARL MARTIN LEDERER.
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