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T'o all whom it may concern:

Be it known that I, Erwin. GeracH, a
~ citizen of the German Empire, residing at -

Siemensstadt, near Berlin, Germany, have
5 invented certain new and useful Improve-
ments in Electrodynainic Loud-Speaking
Apparatus, of which the following is a speci-
fication. ‘ o e
My invention relates to improvements in

10 electrodynamic ‘acoustic -dévices. :

.- Xt has already been proposed to' design
"% electrodynamic - sound -~ responsive ~devices,

such as microphones or loud-speaking tele-

: phones in such a manner, that the diaphragm

15 1tself forms the current carrying conductor

and is stretched between the two poles of

a magnet. The diaphragm is set in os-

(f:iilﬁtions by the influence of -the magnetic
eld. : ‘

20 Such devices have, however, such great .
disadvantages, that -their practical appli-.
cation .was hitherto not possible, particular-.
ly for the reason that the diaphragm does -

not comply with the requirements made up-
28 on it and that the entire arrangement leaves
much to be desired. B
My invention relates .to an electrody-
- namic sound . responsive device of this kind
which satisfies all the demands made upon
30 it. Above all an exceedingly natural repro-
duction of the actual sound of the human
voice is attained. - o v
It is obvious to any one gkilled-in the art
that the devices described and shown here-
88 in may serve for the conversion of electrical
energy into sound energy as well as for
converting sound energy into electrical en-
ergy without changing the construction of
the device. -In other words, the devices
40 shown may serve as a telephone and a mi-
crophone as well, though in the specification
* in general the device is described as a “loud
speaker.” : o

The_djaphfagm,.w}ﬁch consists of a very .
' _reference characters in all fi

45 fine metal foil, for instance aluminum, is ve-
siliently arranged under light tension in

such a manner that it may perform oscil-:

lations of large and approximately equal

" amplitude almost across its entire surface.

- 80 This is preferably attained by constructing
- the diaphragm so that- it possesses a high

" resiliency, for instaiice by transversely cor-

. rugating and subsequently stretching it dur-
ing the clamping. Preferably the dia-

phragm is passed over the rounded edges
of adjustable flat springs. The weight of
the diaphragm is preferably chosen equal to
the weight of the volume of air tdking part
in the oscillations. A suitable confinement
of the air chamber can be effécted by means
of funnel-shaped sound guides. In order
to facilitate the changing of the diaphragm
it is suitably disposed on a special carrier,
preferably of wedge-shape, whereby a very.

.convenient supply. of the electric current

is ‘ensured. i
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In order to attain very loud reproduction, .

it is in some cases, particularly when it is
desired to save space, advisable t6 employ in-
stead of a plurality of diaphragms a single

- one, which is disposed in zigzag between the
‘poles of the magnet. - ‘

If the loud speaker is intended to emanate

sound in one direction only, the other side

of the diaphragm is preferably enclosed by
a sound-damping, adjustable cavity.

In the accompanying drawings- embodi-
ments of my invention are illustrated dia-

- grammaticaily in the form of a loud speak-
-er. 'The drawings represent in:—

.- Fig. 1, a plan of one construction of my
improved loud speaker, S
Fig. 2, a side elevation of Fig, 1, -
Fig. 8, a cross-section along line A—B

of Fig. 2, -

Fig. 4 some details of the manner of sup-
porting the diaphragm, , .
Fig. 5 the arrangement of the diaphragm
upon a special carrier, '
- Fig. 6,-a diaphragm disposed in zigzag,

" Fig. 7 the arrangement of a sound guid--

ing device-in front view and_
. Fig. 8“a vertical cross-section through a
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loud-speaking telephone the diaphragm of -

which is enclosed at one side by a sound-
damping chamber, while at its other side.
it is provided with a sound funnel.

- Similar parts are indicated by the same
res. :

Referring to Figs. 1-3, it will be seen tha

the diaphragm e constructed in the form -
‘of a straight strip of aluminum is trans-

versely grooved or corrugated and clamped.
at each end with a certain light prelimi-
nary tension between an insulating piece b
and-a contact piece ¢. An adjusting screw d
abutting with its point against a washer ¢
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serves for clamping the diaphragm in posi-. -
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g of a U-shaped bearing piece ¢ in_which
the lends'"df?}:thé';‘;diafphr:igmﬁf{aréiifdlsijo’sed:':sﬁ e

The- electromagnet has" preferably a rec-
tangular Yoke 7 with poles arranged in
axial alinement and upon which are mount-
ed coils p traversed by energizing direct
current, provided an electromagnet is em-
ployed. "A - permanent magnet may, how-
ever, equally well be employed. According
to whether the device is used as a loud

-speaker or a microphone, the speech ¢current

is supplied to the diaphragm « or carried

away from it respectively Dy means of the:

~ contact pieces ¢ connected with the line
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adapted to conduct these. currents.. The rib-
bon diaphragm is disposed between the
poles of the magnet so that its plane stands
in line with the direction of the magnetic
lines of force, these lines passing acrossthe
ribbon. : -
The diaphragm may preferably be given
a light preliminary tension in the direction
of its length, a suitable device, for this pur-
pose being illustrated in Fig. 4. Referring

to this figure it will be seen that the dia- -
. phragm @ disposed between the poles of the

magnet passes at its ends over flat springs
@ rounded at their ends and which are

- adapted to be forced outwards by means of

35

screws y thus putting the diaphragm under
tension. - The diaphragm and the springs

“are fixed between the abutments # and the

washers « by screws z. :
- Referring to Fig. 5 the diaphragm is

shown mounted on a special carrier. On the

40
+carrier 1 upon which the diaphragm g is
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~ably by means of guide grooves.

poles m of the magnet % are mounted the
wedge-shaped pole shoes m, and m,. Be-
tween the pole shoes is fixed the diaphragm

attached by means of screws d,, d,, prefer-
The car-
rier w which consists of the parts w, and w,
separated by the insulating layers 3, and 2,
possesses a central recess across which the

~diaphragm a is stretched. = The magnet core

is preferably furnished with an electrically

.~ insulated break, so that the alternating cur-
50

rent can be passed to the diaphragm « by
means of the conductors », and », across the
poles m, the pole shoes m, ana m, and the
carrier partsw, and w, In order to im.-

" prove the contact faces of the diaphragm

carrier, which make contact with the pole
shoes, are preferably provided with a well
conducting metal covering, which may con-
sist of copper, silver and the like.

The arrangement of the diaphragm upon

a special carrier is applicable for any kind
of diaphragm, in particular for such which
are stretched in zigzag, as shown m Fig. 6.
Referring to this figure, it will be seen that
one of the magnet poles is formed or pro-
vided with a pin ¢ upon which is placed a

The adjusting screw d is journaled.
In a T-shaped piece £, which engages grooves
i i My and o, for. stretching . the diaphragm. - - cha
“ribbon' and pins s, which ‘consist’ of non:

thin disc 7. Upon this disc are provided at
the top and at the bottom the two clamps

magnetic material, such as brass with a coat-
ing of shellac or enamel in order to insulate
the ribbon passed around these pins.

- In order to facilitate the insertion of the

ribbon, the pins s and the bore ‘holes for -

their reception are preferably provided with
screw thread, and the pins inserted only
when the ribbon is stretched across the disc.

At a certain moment during the talk the
ribbon will perform the movement indicated
by the arrows, for instaice. The air will
then be compressed in the spaces I and ex-
panded in_ the spaces 11 as indicated by
arrows. From the two sides of the dia-
phragm thus two soimd waves emanate si-
multaneously, which waves possess n phase

" difference of 180°.

The Figure 7 shows in front view the ar-
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rangement of funnel-shaped sound: guides.

~for" the purpose of limiting the volume of
air taking part in the oscillations of the
diaphragm., :

In "Fig. 8 the arrangement of a sound-
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damping chamber at the other side of the A

“diaphragm is shown in vertical longitudinal

section. . ,
Referring to these figures, 1t will be seen
that the diaphragm @ is arranged: between

‘the poles m of an electromagnet %. Upon -

the poles are mounted the coils p.. The space
between the edges of the diaphragm and the

poles is preferably chosen'smaller than half

the width of the diaphragm. The dia-
phragm is disposed between hearing pieces
%, to 7, and is subjected to a light prelimi-
nary stretching by means of springs » con-
sisting of superimposed leaves, in the man-

ner of carriage springs, fixed by set screws -

2z and washers % upon the bearing pieces i,
and ¢, and adapted to be forced outwards by
adjusting screws 3. Upon the bearing pieces
% and 4, a funnel-shaped structure %, which
may, for instince, consist of -aluminium
sheet ‘metal coated with a snitable varnish,
is fixed by means of screws passing through
hores in the edge of the funnel A bent off at

substantially right angles. At the other side -

of the diaphragm a casing or cap » is
mounted upon the supporting pieces %, 3, by
means of screws d,, which cap is lined with
a sound absorbing material, such as felt or
the like. The volume of this cap may be
made adjustable, if desired. :
It will be understood, that the funnel %
may- be attached in any other suitable man-
ner, for instance by means of special. car-
riers. ' Care must be taken, however, that
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it comes up so closely to the diaphragm,

that as far as possible the entire oséillation
‘energy of the diaphragm radiating from
that particular side is transmitted to ‘and

120




1,657,356

taken up by the body of air in the funnel
without the production of disturbing oscil-
lations. o '

For loud-speaking telephones, which
should be effective towards both sides on

~each of the two sidés of the diaphragm a

10
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funnel should preferably be. provided as
sound guide. In case. interferences are to
be anticipated funnels the dimensions of
which differ from each other are chosen..
It will be understood that I do not limit
myself to the exact details of the construc-
tions described and shown by way of ex-
ample, but that modifications within the
scope of the claims will suggest themselves
to persons skilled in the art, without depart-
ing from the-spirit of my invention or sacri-
ficing any of its advantages. .
What I claim as my invention and desire
to secure by Letters Patent is:— o
" ‘1..In an acoustic device for converting
electrical energy into sound energy or sound
energy into electrical energy, a light. ribbon-
shaped conductive diaphragm, disposed be-
tween' the poles of -a constant field magnet
and adapted to carry alternating speaking
currents, said diaphragm having means for

- rendering it elastic to enable it to perform
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motions transversely to its plane of approxi-
mately equal amplitude over its entire
length. . ' L

2. In an acoustic. device for converting
electrical energy into sound energy or sound
energy into electrical energy, a light ribbon-
shaped conductive diaphragm, disposed ‘be-
tween the poles of a constant field magnet
and . adapted to carry alternating speaking
currents, said diaphragm having means for

- rendering it elastic to enable- it to perform
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motions transversely to its plane of approxi-
mately equal amplitude over its entire length,
and means for maintaining said diaphragm
under slight tension. '

3. In an acoustic device for converting:

electrical energy into sound energy or sound
energy into electrical energy, a light ribbon-
shaped conductive diaphragm, disposed be-
tween the poles of a constant field magnet

- and adapted to carry alternating speaking

currents, said diaphragm having transverse g
corrugations for rendering it elastic to en- -
able 1t to perform motions transversely to

_its plane of approximately equal amplitude

over its entire length.

4. In an acoustic device for converting
electrical energy into sound energy or sound
energy into electrical energy, a light ribbon-
shaped conductive diaphragm, disposed be-
tween the poles of a constant field magnet
and adapted to carry alternating speaking
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currents, said diaphragm having transverse

corrugations for rendering it elastic to en-
able it to perform motions transversély to

its plane of approximately equal amplitude

over its entire length, and means' for main-
taining said diaphragm under slight tension.
5. In an acoustic device for converting
electrical energy into sound energy or sound -
energy into electrical energy, a ribbon-
shaped conductive diaphragm disposed be-
tween the poles of.a constant field magnet
and adapted to carry alternating currents,
said diaphragm being of a weight substan-
tially equal to the weight of the volume of
air between which volume and the dia-
phragm the energy exchange occurs, said
diaphragm having transverse corrugations-
and means for maintaining it at slight ten-
sion to-enable it to perform motions trans-.
versely to its plane of approximately equal 80
amplitude over its entire length. , :
6. In an acoustic device for converting
electrical energy into sound energy or sound
energy into. electrical energy, a .ribbon-
shaped diaphragm consisting of aluminum 85
foil - not substantially exceeding one-hun--
dredth of a millimeter in thickness and be-
ing provided with transverse corrugations,
said diaphragm being disposed between the
poles of a constant field magnet and adapted 90
to carry alternating currents and means for -
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‘maintaining said diaphragm under slight

tension .to enable it to perform large mo-
tions transversely to its plane of approxi-
mately equal amplitude over its entire 95
length. - : : o
-In testimony whereof I affix my signature.
: ERWIN GERLACH.



