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EUGENE.C. sit ITH, of NEW YORK, N.Y., AssignoR, BY MESNE ASSIGNMENTS, To vicToRTALKING MACHINE comPANY, A CORPORATION OF NEWJERSEY. 
SOUND-BOX. 

specification of Letters Patent, 951,292. Patented Mar. 8, 1910. Application filed May 27, 1901. Serial No. 62,021. 
To all, whom it anay concern: 

Be it known that I, EUGENE. C. SMITI, a 
citizen of the United States, residing in the 
city of New York, county and State of New 
York, lave invented certain new and useful 
Improvements in Sound-Boxes, of which the following is a specification. 
The main objects of this invention are, to 

provide an improved sound box for talking the cap B. This ring is rectangular in cross machines; to provide an improved casing for a sound box; to provide an improvea 
mounting for a stylus bar; to provide an Ei mounting for a diaphragm; to 
rovide an improved connection between a. 

stylus bar and a diaphragm; and to provide 
other improvements as will appear herein 
after. . . . ." 

In the accompanying drawings Figure is 
a front elevation of a sound box constructed 
in accordance with this invention; Fig. 2 a. 
longitudinal axial section of the same; Fig. 
3 a perspective view of a portion of the 
suine; and Fig. 4 a fragmentary axial sec 
tional view of a portion of the same. 

Referring to the drawings, one embodi 
ment of this invention comprises a hollow 
casing: preferably made of metal or other 
heavy material and having a cylindrical 
transmitting tube A open at both ends and 
adapted to communicate through its outer 
end with the usual sourid amplifier of a talk 
ing machine and surrounding the inner end 
of this tube, integral and coaxial therewith 
is a flat annular plate A, forming the back 
of the casing. Telescoping tightly over this 
back plate is a cylindrical cap or shell B 
having a cylindrical bore B and provided 
upon its onter or front end with a relatively 
thick aid heavy inwardly extending flatan 
nular flange forming the face of the casing, 

- the flange being coaxial with the cap B and 
the transmitting tube A. These ty.o. tightly 

45 
telescoping:sections A and B of the casing 
may be secured together by, any suitable 
means; for instance by shellac, filling the 
joint between these two parts. The annular 
groove or recess bounded by the inside flat 
annular surface of the back plate A", the 
opposite inside flat annular surface of the 

50 fange of the cap B, and the cylindrical sur 

-- 

face of the bore of the constitutes the 
a diaphragm chamber. The nge of the cap. 

13 is made unusually thick and heavy and 
extends inwardly farther than has hereto fore been usual for 
plained. . . . " 

For mounting a diaphragm in the dia 
phragm chamber, a cylindrical ring or dia 

purposes hercinafter cx 

E. support C is fitted Snugly but re. movably within the cylindrical bore B of 
section, completely filling the outer portion 
of the diaphragm chamber, the end walls of 
the ring being in contact with and clamped 
between the inner flat walls of the front and 
back respectively of the casing. An inter 
nal annular groove or depression. C. is pro 
vided in the cylindrical bore of the ring in a 
plane perpendicular to the axis of the ring 
substantially midway between the end edges 
of the ring. Within this groove C is an an 
nular layer of rubber cement or other yield 
ing material C within which is supported 
a diaphragm C, preferably made of thin 
inica or other flexible material. The dia phragm normally rests in a plane perpen 
dicular to the asts of the casing of the sound 
box and is spaced midway between the flat 
annular walls forming the ends of the dia 
phragm chamber. The ring C is preferably 
formect of thoroughly seasoned wesod and is 
rendered proof against distortion by suitable 
treatment, such as by being varnished with 
shellac, and also if desired by being held in 
closed by a binding metallic rim secured to the edge of the same. In mounting the diaphragin, after the 
ring or support C is formed; a layer or ring 
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of rubber cement, made in a well known, manner of pure gum and any suitable sol: 
vent, such as carbon bisulfid, or any other 
similar cement, is placed in the internal 

90 

groove C of the support. When this ce: : 
met has solidified slightly, but while it is still soft and plastic, the diaphragm, the di 
anneter of which is preferably slightly 
greater than the internal diameter of the 
cylindrical bore of the ring, and slightly 
less than the diameter of the groove therein, 
is sprung into the ring of cement by press 
ing the center of the diaphragm, to reduce. 

The periphery of the dia- . phragm is then placed in proper position 
its diameter. 

find the diaphragm is then released and its 
A. 

95 

00 



2. 

peripheral edge springs outwardly and en 
gaggs the soft rubber cement forming an itérnal groove therein and permitting the 
diaphragm to assume its normal configura 

5 tign. The diaphragm is thus held with sub 
Stantially the same force throughout its 
whole extent and any distortion or unsym 
metrical constraint of the diaphragm is 

10 mounted it contacts at its peripheral edge 

groove in the cement sloping from the pe ripheral edge of the diaphragm away from 
the sides of the diaphragm. This rubber ce 
ment remains, sufficiently elastic for permit 

5 

the diaphragm to yield readily radially in. 
its own plane or in any other direction with respect to its supporting ring, and since the 20 diaphragiris flexible and as the plane sur 
face or sides of the diaphragm are not in 
contact with the cenent, the diaphragm is 
free to fles or vibrate in a direction trans 
tent. . 

A stylus bar comprising a main portion 
ID is mounted upon a torsional resilient rod 
D in a recess provided therefor in the front 
of the Sound box casing. The torsional rod 
D is soldered or otherwise rigidly secured 30 - 

at its two ends as shown in Fig.1 to the cap 
B of the soundbox casing and the central portion of the rod is likewise rigidly secured 
to the main portion D of the stylus bar, the 
rod forming two torsional spaced arms ex 
tending in opposite directions from the 
stylus bar and forming the sole support 
thereof. Upon each side of the stylus bar 
the torsional rod is reduced in diameter be-, tween the stylus bar and the cap forming. 
two comparatively short slender portions. 
D, as shown in Figs. and 3. These re-. 
duced portions ID' are circular in cross sec: 

40 

tion and are preferably only about 1/100 of 
an inch in smallest diameter so that they. 
offer little resistance to the oscillation of the 
stylus bar about the longitudinal axis of the 
rod. but at the same tinic, by reason of their 

45 

shortness and spaced arrangement, the stylus. 
bar is held hereby substantially 
against any other movepeat. The axis of 
oscillation of the bar, whicl coincides with 
the longitudinal axis of the rod. D is: sub-. 
stantially parallel to the plane of the di 

The plaqportion, D of the stylus barh 
a lollok figprojecting outwardly ther radially to 

i: ) 

: the front if of the sound box casing. 

a 'styu 
: )('ket in which is carried the usual stylus 
r lecdle - su 

retaining screw D, threaded through the 
outer part of the main portion of the bar 

s soundbox forming 

65 needle. 

avoided. When: the diaphragm is thus - - - 
- loid dissolved in any suitable solvent. The 75 substantially only, with the rubber cement. 

by which it is supported, the walls of the 

the diaphragm. 

yersely of its plane throughout its whole ex 

igid 

phraginard is between the diaphragm and horral central position. 

cavy, to give 
substantially tuna 

", held in position by the usual the stylushir and giaphragn, corresponding: 

and engaging against the upper end of the 

951,202 
Extending radially inwardly from the 

unain portion D of the stylus bar and rigidly 
secured thereto is an arm D the inner end 
-ID of which is turned toward the diaphragm, 
and projects slightly through a suitable to 
opening in the center thereof. This end D" 
of the stylus bar may be secured to the dia 
Egy. any suitable means, but prefer 
ably by a celluloid cement formed...of cellu 
elasticity of the cement allows sufficient play 
between the diaphragm, and the stylus barso 
that the diaphragm will not be distorted by 
the oscillation of the bar, but still enables 
the bar to transmit perfectly the sound vi. 80 
brations which it is desired to impress upon 
the diaphragm. The diaphragm and stylus 
bar are so mounted and connected that nor 
mally no pressure is exerted by the bar upon 

. . . . . . . . . . . . . . . 85 This soundbox is adapted to be operated 
in the usual well known manner by being . 
mounted incommunication with a horn, or sound amplifier, to permit the needle O' 
carried by the box to be actuated by the 90' 
usual sound record which is revolved rela 
tively thereto. In this operation the record 
communicates, in general, two sets of move 
ments to the stylus bar, first the true sound 
vibrations, which it is desired to transmit to 95 thé diaphragm, and second the surgings, as 
they may be called, in a direction transverse 

...to the sound vibrations. These surgings are 
due to the inaccuracies of the record and 
should not be transmitted to the diaphragm. 10 . By having the stylus mounted as heretp 
fore described, so that it will oscillate freely in a plane perpendicular to the diaphragm, 
when in operation, in response to the undu 
lations of the record corresponding to sound 105 
waves, upon an axis substantially fixed with 
respect to the sound box, and so that it will 
he held substantially rigid against movement 
in any other direction only the true sound 
vibrations of the stylus bar will be trans-110 
mitted to the diaphragm. Furthermore by 
mounting the stylus bar upon a resilient tor 
isional rod, having reduced portions as de 
scribed, the reduced portions of the rod 
xert a slight torsional effect upon the stylus 15 

as . . . ation, tending to restore the lar . 
positioi after it has been de 

sethviliations of the dia 
ninetrieal with respect to its 

. . . . . . . . . . . 20 
The sount box casing is preferably made 

tively heavy, as heretofore described, 
lange of the cap 3 unusually: 

sufficientinertia to remain. 
ffected by the vibratious of 125 

to sound waves, bit the casing is not made . 
so heavy that the slow surgings transmitted. : : 
to the stylus bar by the imperfections of the . . 
record will: not readily overcome the inertialso 

  

  

  



of the box and perinit the box to follow 
these, surgings without placing any indic. 
stress upon the delicate parts of the box or 
upon the record. 

8. 
5. The combination witli a diaphragin, of 

means' contacting with the peripheral edge 
only of said diaphragi, forming the sole 

f said diaplagin. . . . . . . . . . . stippot is . . . . . . . . . . . 
i The improved nuounting above described g The combination witli, a diaphragin, of 70 for the diaphragm has proved very advan-yielding linea is contacting with the peripli 

tageous in practice since it perits of a eral edge only of sail diaplign forming 
grater freedom of movement of the dia-; the slist?pilt of said dipling. . . . . phragm than is possible when the diaphragin. The 'coilination with a siaphragli; if 

to is climped between two rubber, rings and resilient means contacting. With the periph-75 
liéld against radial movement, as hereto-eral edge only of said cliphagni, forming 
fore his been the practice; and it has been the sole support of said diaphragm. 

: found, furthermore, that this mounting is 8. In at 'solinil box, the conbination with a very effective in reducing the metallic E. support, of a diaphrag), and means spe 
15 ity which has heretofore been noticeable in tween said support and thic peripheral edge 80 

i - the reproduction of vocal sounds. . . . . . only of said diaphragmi, to support-said 
. By having the diaphragm mounted sub- dishragi . . . . . . 

26 

80 
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stantially midway between and parallel to 
the inner parallel annular walls of the front 
and back of the sound box casing, an annu 
lar recess is formed on each side of the dia: 
phragmi and the pressure of the airin the re-sa cess upon...theoliter side of the diaphragm 
acts to counterbalance, the pressure of their in the recess upon the inner side of the dia phragm when the diaphragm is in operation, 
and results in a more uniform and sym 
metrical action on the part of the diaphrá 
in response to... the vibration of the E. . 
bar 

Although only a single form has been 
shown in which this invention may be emi 
bodied, it is desired to have it distinctly un 

, whereby the quality of the reproduction 
is improved. . . . . . . . . . . . . . . . . . 

9. In a sound isox, the combination with a support, of a diaphragm; and yielding means 
between said support and the peripheral 85 id: diaphragin; to stipport 

frombination with . . 
as suppor iaphragin, and elastice 
mentif glyconnecting the said dia id:sipport 

indebox; 
'ye .90 phraglinto 

11...I mbination with: : 
ving a recess of a 

sedge in said recess, .. 
-to-hold said dialhi'agin 95 

the combination with 
having a recess; of a 
sedge ini said recess, 

a removable stippo diaphragm having 
derstood that the invention is not limited to and elastic cement to hold 'said diaphragm 100 
the single construction shown. Instead of yielding sition... . . . . . . . 
the torsional mounting shown and described 13. I id:bóx; the combination with : 
for the stylus bar, any other suitable mount- a support, haviiiga recess, of a diaphi-agin 
ing might be emio red. Furthermore, parts having dge in said recess, and means 
of this invention might be employed without between the peripleral edge only of said 105 ising other parts. These, and other changes diaphragh and said support, to support said: 
might be made in the construction described liaphragin. . . . . . . . . . . . . . . 
wifhout departing from the spirit-of-thisin- 14. In a sound-box, the combination with 
vention of the scope of the appended claims, a support, having a recess of a diaphragin' 
Having thus described my invention, I haviiigits edge in said recess, and yielding 110 clair and desirtg protect, by Letters Patent 

-of the United States:. . . . . . . . . . . . 
1. In a sound box the combination with a gasing having spaced walls, of a diaphragm 

between said-walls and restrained at sub stantially its peripheral edge only... . . . . 
2. In a soundbox, the coilbinatiji with a casing haying two substantially' parallel 

spaced walls, of a diaphragm - substantially. 
parallel to said walls restrained at its pe. 
ripheral edge only, substantially midway be 
tween said walls. . . . . . . . . . ... '...w 

3. In a soundbox, the combination, with a 
Support of a diaphragm, movable in its own 
plane with respect thereto. - - 
4. In a soundbox, the combination with a support, of a diaphragm movable in its own 

plane, and a stylus bar connected to said dia. 
phragm and mounted to oscillate in a plane 
transverse to the plane of the diaphragm. 

aphragm 

means between the peripheral edge only of EEEEEEE said diaphragm." . . . . . . . . . 
15. In a soundbox, the combination with a yielding ring of aidigiphragin: contricting. 115 

at its peripheralledgedly, with said ring 
16. In a spindlijstlecombination with: if a yielding ring, of a diapliragna contacting. 

at its peripheid, edge: only withi-sail ring, 
and entirely supported ticely, - 120. 

17. The conibination witli of a di:. . 
P limes, interposed ibétween said ring and said diphragmi;iforning the . . 

sole support of said diaphragma, . . . . . . 
sof, '125 18. The combination withi:;a ring diaphragm and yielding means, interposed 

between said ring and said diaphragm; formi ing the sole support of said diaphragm. 
19. The combination with a ring of a -diaphragin, and means contacting With said 130 

  

  



the internal diameter of said ring 
20 of sai 

30 25. The conbination with a stylus bar, of 
a mounting therefor; comprising a torsional 

45 forming space yielding arms. 

vie 
' . . . 

55 yieldi 

... a cinting therefor: comprising, spaced 
60' ions from the bar and forming the sole sup 

4 951,292 
rin, and substantially only with the periph 
eral edge of said diaphragm, forming the 
sole support of said diaphragh. . . . . 

20. The combination with a ring, of a hragm, and yielding means contacting 
the peripheral edge of said diaphragm, form 
ing the sole support of said diaphragm. 

21. The combination with a yielding ring 

. . . . . if | with said ring, and with substantially only 

i0 having an internal. annular groove, of a di aphragm, having only its peripheral edge in 
contact with said ring in said groove, the 
sidewalls of said groove being inclined away 
from the sides of said diaphragm. 

15, 22. The combination with an integral ring 
having an internal annular groove, of a dia: 
phragm slightly greater in diameter tly 
E. in diameter than the diameter of said groove supported in said groove, and 
yielding means between said diaphragn) and 
the wall of said groove, to hold said dia phragmyieldingly in position. . . . . . 

23. The combination with a stylus bar, of 4. 

25 a mounting therefor comprising a torsional 
. - member. : : - .. . . . . . " ' " : - 

... 24. The combination with a stylus bar, of a mounting therefor comprising a resilient 
torsional member. . . . . . . . . . . . . . 

bar. : ; , ;. 
member forming the sole support for said 
"36. The combination with a stylus bar, of 35 a mounting therefor comprising a resilient 
torsional.niember forming the sole support 
for said bai, ... . . . . . . . . . . . 27. The combination with a stylus bar, of 
a mounting therefor, comprising a torsional 

40 member rigidly secured to the bar. 
28. The combination with a stylus bar, of 

a mounting therefor, comprising a torsional 
member rigidly secured to the bar, and ex 
tending...in. opposite directions, therefrom, 

o 

29. The combination with a stylus bar, of a lounting: therefor comprising spaced 
ling aris. . . . . . . . . . . . . . . 

30, it combifation with a stylus bar, of 
outing: therefor, comprising spaced 

orming the sole. t:...of 
he combination with a stylus bar, of iting...thepfer: comprising spaced 

risexteriding in opposi te. direc a m 

ions, b, ... 32. The coinbiiiation with a stylus bar, of 
yielding arms exteriding in opposite direc 
port theref. . . . . . . . . . . . . . . . . . . 

33. The combination with a stylus bar, of almöinting therefor comprising spaced re 
silient arms,. . . . . . . . 
'84. The combinat . . . . . . . . . . . . . . . . . 

in with a stylus bar, of 

41 in a sound box, the combination with 

a mounting therefor comprising spaced re 
silient arms forming the sole support of 
said bar. 

35. The combination with a stylus bar, of 
a mounting therefor comprising a torsional 70 
member having a reduced portion to permit 
of the free oscillation of the bar. . . . . 

36. In a sound box, the combination with 
a casing. of a stylus bar and a torsional - 
member fixed to said casing and to said bar. 75 

37. In a soundbox, the combination with 
a casing, of a stylus bar and a torsional 
member fixed to said casing and to said bar, 
and forming the sole support of said bar. . 

38. In a sound box, the combination with 80 
a casing of a stylus bar and a yielding mem. 
ber having its intermediate portion fixed to 
said bar and its ends fixed to said casing. . . . 

39. In a sound box, the combination with . . . 
a casing, of a stylus bar, and a resilient 85. 
ember haying its intermediate, portion . . . 

fixed to said bar and its ends fixed to said, 
casing. . . . . . . . . . . . . . . 

40. In a sound box, the combination with... 
|alig, of a stylus.bar and a torsional 90 member having its intermediate portion. 
fixed to said bar and its ends fixed to said: 
casing. ... "... . . . . w . . . . 

a casing, of a stylus bar, and a torsional rod. 95 
having its intermediate portion fixed td said 
bar and its ends fixed to said casing forming 
the sole support of said bar, said rod being. .. 
reduced in diameter between said bar and 
said casing upon each side of said bar. ''100' 

42. In a sound box, the combination with : 
oscillate and a yielding connection between 
said diaphragm and said bar. . . . . . 

43. In a sound box, the combination with 105 
a diaplaragm, of a stylus bar mounted to os- ..., 
cilianni celliloid cement connecting said: 
diaphragni to said bar. . . . . . . 

44. In a sound box, the combination with 
a diaphragan, of a support therefor con- 110 
prising meals applied to said diaphragm in 
a plastic conditiou. . . . . . . . . . . . . 5. in a soundbox, the coribilation with 
a diaphragin of a wooden support therefor, 
and a yielding connection between said dia-. 15. 
phragin and said support. . . . . . . . . 
46. In a sound box, the combination with 

a wooden ring having an annular internal. . . 
recess, of a diaphragm in said ring, and ru 
her cement: in said groove supporting-said: 
diaphragm. . . . . is 
g A sound hox comprising, a casing, a 

ring removably clamped in said casing and 
a flexible diaphragi permanently secured . 
to said ring by a film of flexible cement to 125 

20 

a diaphragm, of a stylus bar mounted to * 

allow said diaphragm to move radially with 
respect to said ring. . - - - - - 
48. In a sound box, the combination with 

a removable ring, of non-elastic material 
mounted within said sound box made in one 130 
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piece, and having an interior groove, and a and elastic means securing said diaphragm iaphragm having its peripheral portion 
seated in said groove, confined between the 
side walls thereof, and elastically supported 
therein. . . . . . 

49. The combination in a sound box of a 
removable ring of non-elastic material hay 
ing, an interior groove and mounted within 

0. 
... and 

30 

of and elastically supported therein. 
4 () ' 

removable ring having an interior groove 

portion permancently situated 
\ 

Said soundbox and a diaphragm having its 
peripheral portion situated in said groove 

oosely confined between the side walls 
thereof. . . .. 

50. The combination in a soundbox, of a 
mounted within said sound box and a dia 
phragm haying its peripheral portion situ 
ated in said groove and 
tween the walls thereof. 

51. A support for a diaphragm of a sound 
oosely confined be 

box E. of a ring of non-elastic ma terial adapted to be mounted within a sound 
box, made in one piece and having an in 
terior groove and a diaphragm having its 
peripheral portion permanently situated in 

5 said groove and loosely confined between the 
side walls thereof. . . . . . 

52. A support for a diaphragm of a sound 
box, consisting of a ring having a groove 
and adapted to be mounted within a sound 
box and a diaphragm having its peripheral 

in said groove 
y loosely confined between the walls there 

(). . . - 

53. A diaphragni support having a groove 
and adapted to be mounted within a soun 
box and a diaphragm lhaving its peripheral 
portion permanently Ef said groove, 
loosely confined between the side walls there. 

54. A E. support having a recess 
therein, a diaphragm fitting in said recess 

to said support. 55, in sound box for reproducing and 
recording 'sound waves, the combination of 
aring having its interior surface formed of 
different diameters in different 

yielding material within the ring and in con 
tact with its surface of larger diameter, and a diaphragm having its extreme perimeter 
formed into retaining, engagement with the 
ring, through the yielding material, for 
holding the diaphragm only at its perimeter 
and leaving its faces free and unobstructed. 

56, In a sound box, the combination with 

5. 

45 

parallel - 
planes but the same in cross section through: 
out its circumference, with a thin layer of 

50 

55 

a casing St.E., two separate parts form ing an annular internal groove, of a dia 
SE: and an annular mounting for said iaphragm in said groove, said mounting be-, 
ing substantially rectangular in cross section 
and being equal in width and diameter to 
the width and diameter of said groove. 

57. In a sound box, a diaphragm, a sup 
port therefor, said diaphragm being mount said support by its edge substantially 
OW " ... r 

3. In a sound box, the combination of a 
diaphragm, of a mounting therefor, and a 
permanently yielding material between the 
peripheral edge of said diaphragm and said 
mounting to hold said diaphragm in place. 

59. In a sound box, the combination with 
a diaphragm, of a mounting therefor, and a 
permanently resilient material between the 
peripheral edge of said E" and said nounting to hold said diaphragm in place. 

EUGENE C. SMITH. 
Witnesses: 

HARRY L. DUNCAN, 
JoHN N. MooRE. 
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