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1
SPEAKER DIAPHRAGM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a loudspeaker and more par-
ticularly, to a diaphragm construction for a speaker
employed as a tweeter.
- 2. Description of the Prior Art

Heretofore, diaphragms may be constructed of ex-
tremely thin film material, as readily evidenced by the
construction illustrated in FIG. 1 in which the illus-
trated diaphragm is suitable for use in a tweeter
speaker. The illustrated, conventional diaphragm is an-
nular in form and consists of a large cone-shaped por-
tion a, carrying a simpler circular opening defined by
a flange portion ¢ which acts as a coil bobbin-mount,
the cone-shaped portion a terminating in an outer pe-
ripheral edge b which is unitary therewith. In this case,
portions a, b and c are unitary. However, diaphragms
constructed in this manner are unable to maintain their
desired shape by reason of'the weight of the diaphragm
itself, the warp of the material forming the same after
molding, etc. It has been, therefore, difficult to accu-
rately form the center opening and to maintain it at the
center position or to form the edge portion b concentri-
cally therewith. The errors resulting in the position of
the center opening and the peripheral deviation of the
edge portion b in terms of concentricity, causes an ec-
centric error within the coil gap. Such errors have not
only caused great difficulty in' the manufacture of
speakers, but the diaphragm so constructed is quite un-
suitable, particularly for speakers requiring more.accu-
racy in the reproduction of sound. :

' SUMMARY. OF THE INVENTION

The present invention is formulated with the: inten-
tion of overcoming: the above-mentioned disadvan-
tages,-in terms of thin film $peaker diaphragms, and
thus it is an:object of the present invention to to pro-
vide a diaphragm for a speaker which ‘is' capable of
maintaining its desired shape ahd may be manufactured
with high accuracy and with relative ease.of evenly ex-
tremely thin film materials. Another object of the pres-
ent invention is to provide within the diaphragm, means
enabling the control of the position of the diaphragm
as well as the mounting of the diaphragm to the speaker
frame in a manner which eliminates the occurrence of
trouble such as eccentricity of the coil gap and thereby
enable the easy manufacture of speakers of the present
design. o

These objects are met preferably by forming an inte-
gral, reinforcing rib within the edge of the diaphragm
which is characterized by right angle portions which
may be fixed respectively to corresponding right angle
surfaces of the annular frame which supports the dia-
phragm at its outer periphery. The rib may be formed
by providing a U-shaped annular indentation within the
edge of the diaphragm and by providing an annular re-
cess within the forward end of the frame such that one

sidewall of the U-shaped indentation such that one:

sidewall of the U-shaped indentation abuts the sidewall
of the recess within the annular frame, while a right
angle plane extending radially outward from the side-
wall of the U-shaped indentation overlies and abuts the
outer end of the frame adjacent the peripheral recess
within the same.
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2
BRIEF DESCRIP’TION OF THE DRAWINGS

FIG. 1 is a longitudinal sectional view of a prior art
* thin film diaphragm for a conventional speaker.

FIG. 2 is a longitudinal sectional view of a speaker
diaphragm forming one embodiment of the present in-
vention.

FIG. 3 is a longitudinal sectional view of a loud-
speaker in which the diaphragm of FIG. 2 is employed.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the accompanying drawings, there will
be described an explanatory embodiment of the pres-
ent invention. The speaker of FIG. 3 is formed of a
yoke '1 within which is coaxially positioned a magnet
having a pole 3 at its forward base and disposed within
an annular plate 4 which forms with the pole 3 an annu-
lar air gap for a magnetic circuit including yoke 1, mag-
net 2, pole piece 3, and annular plate 4, in conventional
fashion. A frame § includes an inner rim portion 51
which is fitted to the periphery of the magnetic circuit,
and an outer rim portion 52 to which the peripheral
edge of diaphragm 6 is fixedly attached, and a plurality
of radial supporting plates 53 interconnect the inner
rim portion 51 to the outer rim portion 52. The dia-
phragm indicated generally at 6 is composed of a large,
cone-shaped portion 61 carrying a central opening as
defined by a depending annular coil bobbin mount por-
tion 63, while integrally connected therewith in like
fashion to the coil bobbin mount portion 63 is a periph-
eral edge portion indicated generally at 62. A coil bob-
bin 7 carries a voice coil 71, the coil bobbin 7 constitut-
ing an annular member which is in peripheral abutment
with the annular coil bobbin mount portion 63 of the
diaphragm 6. In this respect, the coil bobbin is inserted
into the opening defined by the coil bobbin mount por-
tion 63 and is bonded by adhesive or the like to the coil
bobbin mount portion at its upper end thereof. A cap
8 covers and is bonded to the top of the coil bobbin 7.

In accordance with the present invention, and in par-
ticular by reference to FIG. 2 as well as FIG. 3, the pe-
ripheral edge portion 62 of the diaphragm 6 is so con-
figured and constructed such as to provide a specially
formed edge portion 62a which is unitary with the
cone-shaped portion 61 and joins the same at the outer
periphery of the cone-shaped portion and is provided
with a reinforcing rib indicated generally at 62b and
which is also unitary therewith. In cross section, it is ap-
parent that the thin film diaphragm is provided with a
U-shaped annular-indentation which forms the rein-
forcing rib 62, the rib being composed of right angle
edge portions constituted by an axial edge portion 625,
which is, in fact, the outer wall of the U-shaped inden-
tation and a horizontal plane portion 62b, which ex-
tends radially outward thereof and, of course, unitary
therewith, The horizontal plane portion and the outer
wall of the U-shaped annular indentation therefore
forms an inverted L-shaped annular rim which cooper-
ates with the step portion 524 of the outer rim portion
52 of the annular frame 5. In this respect, the forward
end of the frame is recessed at its inner periphery to
provide the step, the annular recess or step carrying
packing material 9 against which the bottom of the U-
shaped annular indentation rests with the outer side-
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wall abutting and being fixed to the annular frame
member and, in particular, the outer rim portion 52 of
the frame 5. By suitable adhesive or other means, the
sidewall or axial edge portion 62b, and the horizontal
plane portion 62b, radially outward of the same and de-
fining the reinforcing rib 62b, are fixed to right angle
contact surfaces of the outer rim portion 52. .

Although the peripheral edge portion 62 of the dia-
phragm 6 is adhered to the frame 5 through the use of
packing material 9, in the illustrated embodiment, it is
to be noted that the peripheral edge and, in particular,
the right angle rib portion, may adhere directly to the
frame § and the packing material 9 may then, in turn,
be adhered to the peripheral edge portion of diaphragm
6.

In accordance with the present invention, since the
peripheral edge portion 62 of diaphragm 6 is composed
of an L-shaped reinforcing rib which is unitary with and
forms a portion of the peripheral edge of the diaphragm
and, in particular, is adjacent to the bottom of the U-
shaped annular indentation, the desired shape of the
diaphragm will be successfully maintained without de-
formation due to its own weight or any warp of the ma-
terial in comparison to the diaphragm illustrated in
FIG. 1. Therefore, the opening of the center of the dia-
phragm and the stamping of the outer diameter of the
diaphragm may be accomplished with high accuracy,
and any processing work after providing the configura-
tion to the diaphragm as illustrated in FIG. 2 including
the U-shaped annular indentation, will be achieved
with relative ease. Furthermore, since the U-shaped in-
dentation which incorporates reinforcing rib 62 are
fixed within the outer rim portion 52 of the frame 5, the
position of the diaphragm 6 relative to frame § is accu-
rately determined, so that the operational efficiency in
the assembling: of the speaker components will be
greatly improved.

While the invention has been particularly shown and
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4

described with reference to a preferred embodiment
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of
the invention.

What is claimed is:

1. In a loudspeaker having an annular thin film dia- .

phragm, an annular frame concentrically surrounding
an axially movable voice coil, said diaphragm including
an annular portion with its inner peripheral edge sup-
porting a rearwardly directed cylindrical bobbin hold-
ing said voice coil and its outer peripheral edge fixed
to said frame, the improvement wherein:

said frame includes an: annular, right angle recess

within the forward end face of the same at its inner
periphery, :

said diaphragm includes a right angle, U-shaped an-

nular indentation inwardly of its outer peripheral
edge at a radial position' corresponding to said
frame recess, said indentation forming a reinforc-
ing rib,

and a right angle flange portion radially outward

thereof,

the radially outer sidewall of said indentation is fixed

to the radially inner sidewall of said frame recess,
and

the right angle flange portion of said outer peripheral

edge of said diaphragm, radially outwards of said
radially outer sidewall, is fixed to the forward end
face of said frame with the forward surface of said
diaphragm free of said frame.

2. The loudspeaker as claimed in claim 1, further
comprising: an annular strip of packing material fixed
at its top to the bottom wall of said U-shaped indenta-
tion and fixed at its bottom to the bottom of said annu-
lar recess within said frame to dampen the vibrations of
said diaphragm.
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