Patented Feb, 13, 1917.

RO
-
| ST
/
L
2
25
Jrventor

% NS i
\\ R L i
g?

T P = R
B i . .
= [
1 8 ,u o 1 N — - X
1A o
1 R ! ,

s — —
AR .-

!\\’\\h\\\\\s\\

\\~\\\\ VY iR

'§§

P. DODGE.
METHOD OF MOUNTING DIAPHRAGMS IN SOUND BOXES,

‘

ABFLIEATION FILED MAY 18, 1815,

1,215,500.




10

15

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

PARKER DODGE, OF WASHINGTON, DISTRICT OF COLUMBIA.

METHOD OF MOUNTING DIAPHRAGMS IN SOUND-BOXES.

1.215,500.

Application filed May 18, 1915.

10 adl whom it may concern:

Be it known that T, Pankur Dobar, a citi-
zen of the United States. residing at Wash-
ington, in the District of Columbia, have in-
vented certain new and useful Tmprovements
in Methods of Mounting Diaphragms in
Sound-Boxes, of which the following is a
specification.

This invention relates to sound boxes for
gramophones, graphophones and the like,
and particularly to a method of mounting
the diaphragm under a uniformly distribut-
ed radial compressive stress, to render the
diaphragm relatively inert, to increase its
freedom of vibration and to secure other in-
cidental advantages.

1 shall deseribe the method as applied to a

“sound box in which it seeures peculiarly pro-

nounced Dbeneficial resuits, that being the
sound box having conoidally recessed dia-
phragn - clamiping  means  deseribed  and
claimed in my prior applieation for patent,
Serial Number 12,578, filed Mareh 6, 1915.
Tn another m}‘(\ndmﬂ' application, Serial
Number 28911 filed May 18, 1045, T describe
and elnim a sound box having a dl:xphmgm
held under a radial compressive stress. The

present application is accordingly restricted .

to the preferred method of placing and
ninintaining a diaphragm under such stress.

In the accomp:mying drawing—

Figure 1 18 o front elevation of a sound
box in assembling which my pmsent method
may be pr: wm%d

INig. 211s an axial section thereof;

lug. 8 is a perspective view of a clampmﬂr
ring-used in such sound box;’

1<1g. 4 consists of four cross sectional dia-
grams illustrating four successive steps in
the method of m()unting the diaphragm, only
the diaphragm and clamping rings being
shown, and

Fig. 5 is a face view of a dmph agm with
the 5t1esses to which it is ﬁnally sub;ected
diagrammatically indicated.

In the drawings 6 vepresents the usual
rubber connector sleeve for connccting the
sound box or reproducer to the goose neck
or tone arm of the machine on which it is
to be used. The sleeve has the usual brass
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lining tube 7 which fits over the end of the
goose neck. and is provided with the usual
bayonet lock pin (mot shown). The cup-
shaped body 9 of the sound box, which is of
metal, is held to the connector sleeve 6 by
merns of serews 10 and by means of a metal
weight ring 11 which (l()sely embraces the
sleeve 6 and is sealed to the rear face of the
box-body 9 with a thin Tayer of bees-wax or
similar plastic adhesive 12. The purpose of
this weight is to dan:p any vibrations which
might be set up in the box-body 9.

The box-body 9 18 internally threaded as
indicated at 18 and is provided with an aper-
ture 14 leadmg through connector sleeve 6
to the goose neck or tone arm.

The di(lphr.wm 15 which preferably is of
mica is clamped between two rings 16 and
17 of substantially identical form, each hav-
ing a central aperture which I prefer to
make of substantially the size of aperture
14. The face of each of the rings 16 and 17
toward the diaphragm is a surface of vevelu-
tion. The generating curve is tangent or
appr <)\1nmteiv .mwnt to the contacting face
of the dmpmagm at or near its per 1phmv
and enrves gradunlly awayv from such face
towm'd the center of the diaphragm. The
clearance between the opposed faces of the
rmgs 16 and 17 meed be only slight’
greater tlmn the maximum ‘nnmtudg of
vibration of the diaphragm and is somewhat
exaggerated in the drawing. The rings 16
and 17 may be of any 1'elutive1y 1‘igid ma-
terial.  The best results have been secured
with celluloid but successful use has been

‘made of metals, for example aluminum and

brass. The brilliancy of tone seems to in-
crease with the hardness of the material used
for the rings.

The rear ring 16 is sealed to the vear wall

of the box body 9 by a thin layer 18 of beeSw

wax or similar adhesive phsm' and the front
ring 17 is pressed toward it by a nut ring 19.
Paper gaskets 20 may be interposed bLtween
front 1ing 17 and nut ring 19, partly ¢
equalize thg pressure 1>V then‘ resihiency z‘.nu
partly to permit nut ving 19 to turn more
freely on ring 17 in assembling the sound-
box.
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The vibrator or stvlus arm 21 1

on cohe pivot serews 22 which are thr saded
in lugs 23 and locked with check nuts 24

It has the nsual needle socket im which
needles may be clamped by the set screw 25.
The stylus arm 21 is connected to the center
of the (’*iapln“-g;m 15 by means of & threaded
stud 26 and nut g,, the usual washers 28 be-
ing usﬂd {0 (hs ribute hw pressure.

The sound box so far descs
claimed 1 my application Sert
T have discoverad that the ¢
cured with such a sound hox, and $o o
tain extent with any sound "box hwm{; 9
rigid sliap]w"wm -mount, is improved.
mounting the diaphr ,1{;111 under & radially
actinv c(m}prmsive ctxmf

that

ey
R gs]

one qualit;

Tows: 7 Arst ioosely 155{3(11{ le the mp
15, Nngs 16 and 17, nut ring 19 and w
26 ; in the box body 9. This Tondition
vesented in the frst diagram of

where the small force arrows ¢ represent s
light clamping pressure on rings 16 and 17
merely sufficient to hold the parts together.

The second step is to deflect the

ir H)

dia-
phragm 15 st the center by a pressure ex-
erted YIldDde]Y or by means of 2 Lm'm
This contracts slf-,mly the periphery of the
diaphragm 15, This condition is illustrated
in the second diagram of Msf,. 4 where the
arrow b 1‘eprescnt,b the deflecting stress.
The third step is to set down the nut ring
19 tight while holding the diaphragin 15
deflected. This condition is illustrated in
the third diagram of Fig. 4 where the arrows
A 1'epresont the heavy clamping pressuve re-
sulting from setting down the nut ring 19.
The fourth gtep 1s to relieve the dia-
phragm from the deflecting stress whereupon
1t returns to the condition illustrated in the
fourth diagram of Kig. 4. va the heavy
clamping pressure represented by the avrows
A prevents the (mpdnm(m of the peviphery

of the diaphragm so that the diaphragin ve-
radial

mains vnder & uniformly dig trwutuﬁ
comp%s&ivc stress 2s indicated in di
in Fig. 5. In Ifig. 5 the arrows ¢ are mear
to LﬂUobI"lLb a umJ:oan‘y' distributed ro-
dially acting stress and not o plurality
Iocah%q shresses.

A substantially equivalent method is o

~clamp the diaphragm with a very moderate

clamping pressure and then rum the sound
box on a number of very “heavy” or loud

records and then immediately clemp the dia-
phragm very tight. If the i or mouder-
ato d(m ping ])Ik’bbhl& iy 'c,(,nz(eui; i will
mit the per n)hei‘y of ¢
in or contract und

vibration, C_xp sive DI

diaph“um)‘ \HL not however bo sufficlent f:,
overcome the frictlon of clompi

possibly very slowly, and ti

Jin. sound-hoxes and

clamyp e edge of the diaphragm thus g5
holds this contra reted. .

Tioth methods have in common the idea of
producing contraction of the periphevy by
defle of the center, and of final clamp-
ing - thig (‘onfz‘:zc«'ion axists. 70

A 1 so mowted 1 characteristi-

n-resonant sud very sen-

sitive. g e xfmm‘q the Toudness

and \«jm me 1 ound seeured in reproduc-
78

sensitiveness introduces

& G 1 such cua*ﬁwugmv CaT

be used wiih marked success, for example in

the partic type of sound box with which
i ated 1t 30

thus deseribed my invention, what
; pe- B85

: the
ul, and then
periphery’ whils

tral pf\rfmn of. ﬂ.'ze m 7hm :
r'wmy clamping .»,‘.,1(1

The method of mounting diaphragms 96
the Mce which con-
sists In placing the (h&ph‘"wm between g
pair of f‘l‘]mp‘ﬂﬂ memnbers adapted to en
gage its opposite faces abt or near 1Ls pe-
11;)}1@1‘7, producing a contraction of said pa- 95
riphery by deflecting ch central D(}i ton of
sud maphr‘ x_zm and  then forcing eald
lamping members together to clamp said
(]1 phragm jvmhx ely between them while its
periphery contracted. 168
3. The method of mounting diaphragms in
sound-boxes and the like which consists in
defiecting the central portion of the dia-
phragm to contract the periphery thersof,
aidd then while maintaining said deﬁcction
positively clamping said contracted periph-

ery.

is

163

> method of monnting dmp‘ﬂmggm
boxes pnd the like which cons ists in
the w’;ul} hragm between o palr of
members adapted to engage ifs
o}\pusm Faces at or near its § peuphew de-
flecting the ce m'al portion of said
phragm to contrach its periphery, then while
muaintaining said deflection, clamping said
Eiaphr i between said claniping mﬂmbue)

110

dia-

and then Jﬂ eving said diaphragm from the
e

n unw acoustic dia-
in eonbr acting the 22
agm. by the api>!1~
after maintaining

1eans of

a posifive pe-
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said contraction by the action of a rigid dia-
phragm mount, engaging the peripheral
portion of said diaphragm. .
7. The method of mmmtm(r acoustic dia-

5 phragms which consists in placmg a .dia-
phragm In contact with a rigid diaphragm
mount; applying a distorting agency to

cause the line of contact between the mount

and the periphery of the diaphragm to move
inward relatively to the mount; causing the 10
mount to engage and hold the periphery of
the diaphragm; and then terminating the
action of said distorting agency. :

In testimony whereof 1 Thave blglltd my
natne to this spocm(:utl(nl.

PARKER DODGE.




