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40 al? thom, it may (oncern: 
Be it known that I, IPARR ei Donc:E, a citi 

zen of the United States, residing at Wash 
ington, in the l)istrict of Columbia, have in 
vented certain new and seful limprovements 
in Methods of Monting Diaphragms in 
Sound-IBoxes, 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 diaphrag inder a unifornly distribut 
ed ridial compressive stress, to render the 
diaphragm relatively inert, to increase its 
free on of vil) ration and to secure other in 
cidenta avantages. 

I shall describe the method as applied to a 
sound box in which it secures peculiarly pro 
nounced beneficial results, that being the 
song box having conoidally recessed dia 
phragm - clanping means described and 
claimed in my rior application for patent, 
Serial Number 12,578, filed March 6, 1915. 
In another copending application, Serial 
Number 28,911 filed May 18, 1915, I describe 
and claim a sound box ha , ing a diaphragm 
held under a radial compressive stress. The 
present application is accordingly restricted . 
to the preferred method of placing and 
maintaining a diaphragm under Such stress. 
In the accompanying drawing 
Figure 1 is a front elevation of a sound 

box in assembling which my present method 
may be practised; 

Fig. 2 is an axial section thereof; 
Fig. 3 is a perspective view of a clamping 

ring used in such sound box; 
Fig. 4 consists of four cross sectional dia 

grams illustrating four successive steps in 
the method of mounting the diaphragm, only 
the diaphragm and clamping rings being 
shown; and 

Fig. 5 is a face view of a diaphragm with 
the stresses to which it is finally subjected 
diagrammatically indicated. 
In the drawings 6 represents the usual 

rubber connector sleeve for connecting 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 

Specification of Letters Patent. 'atented Feb. 13, 1917. 
Serial No. 28,910. 

lining tube 7 which fits over the end of the 
goose neck, and is provided with the usual 
bayonet lock pin (not shown). The cup 
shaped body 9 of the sound box, which is of 
metal. is held to the connector sleeve 6 by 
mees of screw's 10 and by means of a metal 
weight ring 11 which closely embraces the 
sleeve (5 and is sealed to the rear face of the 
box-body 9 with a thin layer of bees-wax or 
similar plastic adhesive 12. The purpose of 
this weight is to dan: ) any vibrations which 
might be set up in the box-body 9. 
The box-body 9 is internally threaded as 

indicated at 13 and is providled with an aper 
ture 14 leading through connector sleeve 6 
to the goose neck, or tone arm. 
The diaphragni 15 which preferally 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 revolu 
tion. The generating curve is tangent or 
approximately tangent to the contacting face 
of the diaphragm at or near its periphery 
and curves gradually away from such face 
toward the center of the diaphragm. The 
clearance between the opposed faces of tile 
rings 16 and 17 need be only sigui 
greater than the maximum amplitude of 
vibration of the diaphragm and is somewhat 
exaggerated in the drawing. The rings 16 
and 17 may be of any relatively rigid ma 
terial, The best results have been secured 
with celluloid but successful use has been 
made of metals, for example aluminum and 
brass. The irilliancy of tone seems to in 
crease with the hardness of the material used 
for the rings. 
The rear ring 16 is sealed to the rear wall 

of the box body 9 by a thin layer 18 of bees 
wax or similar adhesive plastic and the front 
ring 17 is pressed toward it by a nut ling 19. 
Paper gaskets 20 may be interposed between 
front ring 17 and nut ring 19, partly to 
equalize the pressure by their resiliency and 
partly to permit nut ring 19 to turn more 
freely on ring 17 in assembling the sound 
box. 
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The vibrator or stylus aim 21 is notified 
on cone pivot screw's 22 which are breacted 
in lugs 23 and locked with check in its 24. 
it has the usual needle socket in which 
needles may be clamped by the set screw 25. 
The stylus arm 21 is connected to the center 
of the diaphragann i 5 lby meaas of a trega die 
stud 26 and nut 27, the sua i wa shers (28 be 
ing used to distriotte the presisture. 

he sound box so far desci'iiad is that, 
claimed in my application Serial No. 2,578, 
I have discovered that the tone quality S. 
cured vitin Sch a solid iroX, a di to a cer. 
iain extent, with any sold box having a 
rigid diaphragan-mount, is im;}?? ved. 
mounting the diaphragin under 3. 
acting compressive stress. 
To secre this rest it may proceet 

lows: I first loosely assemble the dia. 

resented in the first diagrari of 
where the small force arrows a represent : 
light clamping pressure on rings 16 and it 
merely sufficient to hold the paris together. 
The second step is to defect the dia.-- 

phragm 15 at the Center by a pressure ex 
erted manually or by means of a clamp. 
This contracts slightly the periphery of the 
diaphragm 35. This condition is ilustrated 
in the second diagram of Fig. 4 where the 
arrow b represents the defecting stress. 
The third step is to set down the nut, ring 

i9 tight while holding the diaphragin i5 
defected. This condition is iliustrated in 
the third diagram of Fig. 4 where the arrows 
A represent the heavy clainping pressi'e re 
sulting from Setting down the Nit ring 19. 
The fourth step is to relieve the dia 

phragm from the deflecting stress whereu pona 
it returns to the condition illustrated in the 
fourth diagram of Fig. 4. iere the heavy 
clamping pressui ire represented by the arrows 
A prevents the expansion of the periphery 
of the diaphragma so tinat, the diaphragni re 
mains under a uniformly distribuieti radial 
compressive stress as indicated in diagrama 
in ºig. 5. in Fig. 5 ühe arrows 6 aº neºnt 
to iliustrate a uniformly distributed ra 
dially acting stress and not a plurality of 
localized stresses, 
A substantially equivalient meti od is O 

clanip the diaphraigm with a very Inocerate 
clamping pressure and then rin the sound 
box on a number of very “heavy’ or olid 
records and them immediately clanj) tie dia 
phragm very tight. If the first or it de 
ate claiaping 'essire is corregi, it will pier 
miü the iperiphery of the ilia phragrin), tio dºr'; 
în or contraci, under the 8 
vibration. The expansive j}re 
diaphragi will not how eyes' be 
everconne the fi. 
S$5 ye 

e edge of the diaphragIn thus 
hols ini i’acted. 

13ot: nethods have in commol the idea oi 
}}({{ contraction of the periphery by 
deflectioi of the center, and of final clall 
ing while this contraction exists, 

& diaphragin so incunted is characteristi 
cally inært and non-resonani, i 1. very Sejl 
sitive. The stressing increases the loudness 
and volume of sound secured in reproduc 
#c8. 

'ine increased sensitiveness introduces 
bities, but suci dia p?i ragis ci? 

rike success, for example in 
the particiº ype of 80'ind oC. VYith which 
I have its&iated it. 
H: ving this {{esCribed my invention, vhaf, 
cl:iii) is:- . 
i. i.e. aethod of not inting diaphragins 

in skain-boxes : « tre like, whic coii 
istis: iF producing : contr'action of the pe 
iphery of the diapl:ragi iy deflecting the 
centraj poržicia of tiae diaphragim, a) di tien 
positively cianping said periphery viiie 
contracted. 

2. The Amethod of 

S 

Imonting diaphragins 
in sound-boxes and the like, which con 
sists in placing the diaphragm between a 
pair of clainping inelibers adapted to en 
gage its opposite faces at or near its pe 
rijphery, proficing a contraction of said per 
riphery by defecting the central portion of 
said diaphragin, and then forcing said 
clamping inembers together to clamp said 
diaphragan positively between them while its 
periphery is contracted. 

3. The method of mounting diaphragms in 
sound-boxes and the like which consists in 
(defiecáing the central portion of the dia 
phragm to contact the periphery thereof, 
aid ther while maintaining said defiection 
positively chainping Said contracted periph 
ery. 

4. The lethod of mounting diaphragms 
in soil ci-boxes and the like which consists in 
p?acing the tiapiì l'agen between a pair QË 
ciamping 12hember's adapted to engage its 
opposite faces at or near its periphery, de 
šie:ting tie centra i portion of said, dia,". 
phiagii) to contract its periphery, then while 
mainšaining Said defection, clamping said ! 
diaphragni between Said champing members, 
atid then relieving sai diaphraga? froia the 
{efecting stress. - 

5. "Fine Heiho of mounting acoustic dia 
phrag)s which consists in contracting the 
periphery of the diaphragm by the appli 
cation of e, 2ndi tereafter Inaintaining 
siç eo Ön by means of a Nositive pe 
2'i) 

3f the ?ia phragiri by the t}};}?ic::- 
šhereais Taifaili 
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said contraction by the action of a rigid dia, and the periphery of the diaphragm to move 
phragm mount, engaging the peripheral inward relatively to the mount; causing the 10 
portion of said diaphragm. mount to engage and hold the periphery of 

7. The method of mounting acoustic dia- the diaphragm ; and then terminating the s 
5 phragms wilhich consists in placing a dia- action of sail distorting agency. 
praga in contact With a rigid (lia plh'agm In testimony whereof I have signed my 
mount; applying a distorting agency to name to this specification. y 
cause the line of contact between the mount PAIRIKER IDOIOGE. 

  


