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In the construction of loud speakers, care has
to be taken that the diaphragm is as nearly as
possible aperiodic relatively light in weight, of
relatively large area and rlgld in the dlreetlen
of movement.

A conical shape has heen feund very Iavour-
able for the diaphragm. It has been constructed
of light metal but this has been given up on ac-
count of its tendency to vibration. It has also
been made of paper-like material but this is un-

favourable on account of its resilience and hy-

droscopic properties, and often has to be iIm-
preghated, stitched or glued. Diaphragms of as-

bestos impregnated with shellac or other varnish
"have also been ' proposed. Such diaphragms,

however, are too thick and therefore too heavy
and they are also 100 eemphcated and 1300 ex-

pensive in manufacture,

The diaphragm according to the mventmn has
acoustic, mechanical and economical advantages

which could not e obtamed Wlth a,ny knewn
diaphragm.
- It has been found that by usmg Very hlgh
pressure and very strong moulds, tunusually thin
walled articles consisting prmc:tpally of a con-
densation product of formaldehyde and phenol
or of substenees ef the ca,rbemde serlee can be
made, |

This method can be employed aecordmg to the

invention for making diaphragms of a thickness
of less than a millimetre by formaldehyde and.

phenol or carbanides in broken or powdered form
being placed in a mould which is of great strength
and adapted to the shape of the diaphragm- and
being converted into the sohd form by the use
of ‘a ‘very high pressure.

Several constructional examples of - the new

 diaphragm are illustrated in the aecempa,nymg

40

 vertex of which has a reinforcement 3.
reinforceinent has, for example, surfaces, 4, 5

drawings, in which Figs. 1 to 13 are seetmnel
views, and Fig. 14 is a top plan. . |
1 is the wall of the comcel d1aphra,gm 2 the

This

which run parallel to the surfaces 6, 7 lying in-
side ‘the conical diaphragm so that diaphragms
placed one upon another are eupported on the
surfaces and the danger of breakage 1s consid~-
erably reduced. . The. reinforcement may have a
boring 8 which may receive the ar mature pieces
and may also be employed .for. centering dia-
phragms which are placed one -above another
for .storage or dispatch. 9 is a disc which may
serve for guiding the dmphragm 1t is, how-

ever, also possible to provide euiding means out-

'S1de ‘as shown at 10 and 11, or msn:le as at 12

(CL. 181—31) N

and 13. 14 is a cemcal ring of a dlffelent ma,-
terial from that of the diaphragm. This ring
can be fastened, pressed, glued or otherwise Se-
cured to the diaphragm. The ribs 100 are rein-
forcing ribs here shown as helical. In Figs. 2

and 3, diaphragms 1’ and 17/, respeetwely stepped
and corrugated, are shown,

- As illustrated, the reinforcement can, if de-
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sired, be made substantially thinner than 1 mm. '

bueh diaphragms, in addition to being extreme-
ly thin, have properties which are favorable from

the economic viewpoint and also mechanical and
acoustic properties which conform to the 1108
stringent requirements. These properties can be

influenced in a given direction by adding to the

material of the diaphragm chippings of material,

sawdust, fabric insertions 101, Fig. 4, or other..”

filling agents which have a damping effect.
Fig. 2 shows a diaphragm cast as a series of
integral, successively larger, truncated cones 1’;

Pig. 3 shows a diaphragm havmg spaced an-
nular protuberances 1'’.

The diaphragm surface can be of a,ny deelred_

shape, for example, it may be corrugated or may

“have bulges 102, Fig. o. It may also be made

more or less step-like 103, Fig. 6, so that relatively

small discs or cylindrical or eemeal surfaces are

formed, the natural frequencies of which lie so
high as to be practically negligible. :
Securing means 200, Fig. 7, (holders, pins,
serews eyes, channels, p:tmeetmne or the like)
etlﬁ‘emng means 100, Fig. 1, (reinforced cone tip

-ribs in radial, circular, splrel or other form bent

over edges of any desired shepe) holdmg and

~ guiding means 300, Fig. 8, also means for trans-
mitting esmllatlens such as 1ren pieces, (:011 car-

riers, more partmulally in dmphragms fel elec--;
tro- dynamic loud speakers may be combined

with the diaphragm during its manufactire. or

 during a subsequent eendensatlon Process SO as
to be integral with it. |

The wire of the coil can, as in Fig. 11 be pr essed
with. the material of the diaphragm in such a
manner that the diaphragm body aets at the.
same time as the coil carrier.

It is also possible, as shown in the lewer palt
of Big. 1, to press a 1elet1vely small rigid coni-
cal diaphragm out of the material aecordmg to
the invention and at its edge to secure a ring,
a cylinder, a conical frustrum or the like ef ethel
material in a suitable manner. .

The thickhess of the diaphragm may be di-
minished towards the edge in order to simplify
manufacture or te ebtam speelel aeoustw effeets
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and the diminution in thickness may occur in
steps.

The diaphragm may also have reinforcing ribs
106 which taper towards the edge and run in
straight lines, circles or spirals. These stiffen-
ing ribs, which may be replaced or assisted by
& Sstiffening edge on the diaphragm, give the
etfiect that in spite of its thin wall, which is, for
example 0.1 mm. thick, the diaphragm suffers
no deformation or practically none in operation
and acts as a rigid piston.

Since a diaphragm made of the condensation
product according to the invention is relatively

stiffil and has a brittle glass-like skin, when it

1s deformed at right angles to the axis of the
cone 1t has the tendency with reference to its
bell-like shape to act acoustically like a, bell, that
Is, to oscillate in a fundamental tone and Sey-
eral overtones. This property is almost elimi-
nated by suitable stiffenings, for example by a
suitably bent over edge 105, Fig. 10. )

In diaphragms which are made from conden-
sation products according to the invention, by
a pressing process perforations can be provided

2 which may have any form which is suitable for

constructional, mechanical and acoustic reasons.

1f specially thin diaphragms are required, for
example membranes having such thin walls as
cannot be obtained in the present process, a
sandblast may be employed in order to break off
the finest particles of material.

Of course a membrane which is pressed in a
thickness of 1 mm. can also be subjected to the
action of a sandblast and thereby made thinner.

A particularly favourable acoustic effect is
obtained if the electro-dynamic or electro-mag-
netic system of a loud speaker is surrounded by
a covering of it, 105 in Fig. 12, or is provided
with a supporting construction 104, Fig. 13, con-
sisting of the same condensation product as that
from which the diaphragm is made. .

Since the modern pressing processes allow of
the manufacture of pressed articles with an ac-
curacy of 0.01 mm. and the interchangeability of
the pressed articles is ensured and also since,
especially in electro-dynamic loud speakers, the
guiding of the diaphragsm must be Very exact
and constant, the proposal to make the dia-
phragm and the covering of the unit to which
the diaphragm is secured or in which it is guided
from the same material gives advantages from
a technical and economie standpoint in addition
to the acoustic effect. |

What we claim is:

1. A large area diaphragm for Ioudspeakers
having a sheath formed in an optional man-
ner whose thickness is less than 1 mm. and the
basic material of which consists of a solid arti-
ficial rosin. - I

2. A large area diaphraesm for loudspeakers
having a sheath formed in an optional man-
ner the thickness of which is less than 1 mm.,
and the basic material of which comprises a
condensation product of formaldehyde andg
phenol. | |

3. A large area diaphragm for loudspeakers
having a sheath formed in an optional man-
ner, the thickness of which is less than 1 mm.,

and the basic material of which is made of g
substance of the carbide series. |

4. A large ares diaphragm having a sheath

formed in an optional manner, the thickness of

which is less than 1 mm., and the basic mate-
rial of which is made of an artificial rosin which
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1s permeated with filling material that has an

attenuating effect.

5. A large area diaphragm for loudspeakers
having a sheath formed in an opticnal man-
ner, the thickness of which is less than 1 mm.,
and the basic substance of which is made of an
artificial rosin and is connected unitarily by
binding means.

6. A large area diaphrasm for loudspeakers
having a sheath formed in an optional man-
ner, the thickness of which is less than 1 mm.,,
and the basic substance of which, is made of arti-
ficial rosin and is integrally provided with means
of transmitting oscillations.

7. A large areg diaphragm for loudspeakers
having a sheath formed in an optional man-
ner, the thickness of which is less than 1 mm.,
and the basic substance of which is made of an
artificial rosin and is provided with stiffening
means.

8. A large area diaphragm for loudspeakers
having a sheath formed in an optional man-
ner, the thickness of which is less than 1 mm.,
and which tapers toward the ends and the basic
substance of which is made of artificial rosin,

9. A large areg diaphragm for loudspeakers
having a sheath formed in an optional manner,
the thickness of which is less than 1 mm., which
tapers in steps toward the ends and the basic
material of which is made of artificial rosin.

10. A large area diaphragm for loudspeakers
having a sheath formed in an optional manner,
the thickness of which is less than 1 mm. that is
provided with stiffening ribs and the basic ma-
terial of which is made of artificial rosin.

11. A large area diaphragm for loudspeakers
having a sheath formed in an optional manner,
the thickness of which is less than 1 mm., that is
provided with transverse section bulges and the
basic material of which is made of artificial rosin.

12. A large area diaphragm for loudspeakers
which is provided with a conically formed sheath,
the tip of which receives g reinforcement, which
Is thinner than 1 mm., and the basic substance
of which is made of artificial rosin. |

13. A large area diaphragm for loudspeakers
which is provided with a conically formed sheath,
the tip of which is reinforced and which shows re-
inforcement areas one of which at least is par-
allel to an area which is inside the conical dig-
phragm. . |

14. A large area diaphragm for loudspeakers
which is provided with a. conically shaped sheath,
the tip of which shows a reinforcement and has
a bore in the direction of the axis of the cone,
and the basic material of which i1s artificial resin.

15. A large area diaphragm for loudspeakers
having a sheath formed in an optional way, to
which a coil is integrally connected and the thick-~
ness of which is less than 1 mm.. and the basic
material of which is made of artificial rosin.

16. A large area diaphragm for loudspeakers
having a sheath of optional form, the rim of
which is provided with Indifferently shaped ex-
tensions of other material and the basic substance
of which is made of an artificial Yosin.

17. A large area diaphragm for loudspeakers
having a sheath of optional form, the thickness
of which is less than 1 mm., and the basic ma-
terial of which is made of an artificial rosin, and
which is provided with a cover made of the same
basic material which envelops the diaphragm on
one side. | |

-18. The process of producing a large area dia-
phragm for loudspeakers having an optional form
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of sheath the thickness of which is less than 1
mm., comprising introducing an artificial rosin,
formaldehyde and phenol in powder form into a
pressing mold of high strength and correspond-
ing to the shape of the diaphragm, and convert-
ing same therein by an excessively high pressure
and heat into a liquid, and subsequently allowing
same to solidify.

19. The process of producing a large area dia-
phragm for loudspeakers having a sheath of an
optional form the thickness of which is less than
1 mm., comprising introducing an artificial rosin,
formaldehyde and phenol in powder form into a
narticularly resistant pressing mold correspond-
ing to the shape of the diaphragm, converting
same therein by applying unusually high pres-
sure and by heat into a liquid, subsequently al-
lowing same to solidify, and connecting, securing,
stiffening, holding and guiding devices and means
of transmitting oscillation energy therewith by
q, condensation process.

20. The process of producing a large area dia-
phragm for loudspeakers having a sheath of op-
tional shape the thickness of which is less than
1 mm. comprising introducing an artificial rosin,

formaldehyde and phenol in powder form into a

pressing mold corresponding to the shape of the
diaphragm and of particularly great resistance,
converting same therein, by employing unusually
high pressure and application of heat, into a fiuid,

3

subsequently allowing same fo scilidify', and sub-

‘jecting the diaphragm to the action of a sand

blast.

21. The process of producing a large area dia-
phragm for loudspeakers having a sheath of op-
tional shape the thickness of which is less than
1 mm., comprising introducing an artificial rosin,

~ formaldehyde and phenol in powder form into a

pressing mold which is highly resistant, convert-
ing same by the use of extremely high pressure
and application of heat into a fluid, and subse-
quently allowing same to solidify, and connecting,
securing, stiffening, holding and guiding means
for the transmission of the oscillation energy
thereto during the production of the diaphragm,

inserting the means of fransmitting the oscilla-

tion energy into the pressing mold and washing
same by the condensation product during the pro-
duction of the diaphragm so that the wire wind-
ings are solidly embedded into the diaphragm
after conversion of the condensation product
from the fluid info the solid form.
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22. The process of producing a _10udspeaker' '

diaphragm, comprising introducing an artificial
resin, formaldehyde and carbide in lump form
into a pressing-mold of great resistance, con-
verting same into a fluid, and allowing same 10
solidify therein.
"ROBERT R. A. HOFFMANN.,
WILHELM ROTTGART.
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