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To,all whom it may condern: © "~
,.Be it known that I, Axrrep GELBERT, Citi-
... 7ot of the United States, residing at Chi-
" cago, Illinois, have:invented certain new
and uvsefi] Tmprovemeiits in Resonant Dia-
phragms -and_Processes of Making Sarme;
and . do hereby declare the following to be
.. & full, clear, and-exact description of the
jnvention, sich as will enable others skilled
10 in.the art to which it appertains’to make
and use thesame. . = . 7 L -
..My, inveéntion  felatés fo resonant dia-
... phragms of the geniera] class which includes
the., reproducer , disks ~commonly used ‘on
15 phonographs, and to methods of mianufac-
turing such’ éiaphriig'ms. Generally speak-
ing; my invention aims to provide resoriant

o

o

diapbragms_which il 'be, mors. resonant,

" ‘more,. durahle, more, .uniform, more_ hand-
20 some, more. easily mounted, and-yet lower
.in:cost than the mica disks. heretofore com-
monly.used. for such purposes. . |
.. .-.At present, the one material employed in
‘the better, grades of phonograph reproduc-
25 'ars for the needle-actuated diaphragm is
apica, a mineral which varies.so. much in
.physical structure that it is prictically im-
possible to..obtain tivo pieces exactly alike.
._Elﬁqn- with thebest grades of mica, the thick-
80 ness depends. partly on.the natural cleav-
“age, SO ;(Exat this will vary to an extent which
_makes it difficult -to secure any desired di-
mension. Likewise, the brittleness of this
mineral makes it impractical to go below
35 g certain thickmess for any given diameter,
thereby restricting the :waiﬂ_m_blq flexibility
-and, elasticity, which is also limited by the
nature of..the mineral. Furthermore, the
flakiness of the mica is apt to cause particles
40 to be detached from either face of the disk,
_the. drilling of the disk for connecting it to
“the record-actuated lever is apt to damage
. it, and the mica is easily scratched even by
.. a..finger. nail. . Such scratching or_other
45 ds ing decidedly impairs the tonal qual-
ity .oi the disk, thus further limiting its
desirability or even rendering the disk en-
tirely useless. So also, the color of the
. mica.-is predetermined by nature and cannot
1

=

‘of :the .phonograph. without impairing its
tonal qualities. . . .
. . .My present invention aims to overcome

. réadily be altered to match the color scheme .

o “. Specification of Letters Patent. - _’.Pa,ténté& May 10, 1921.
' Application Bled August 20, 1919. Serfal No. 320,73%.. - o

these angd c_iﬁher .—OBjeb"tioﬁs];to, the mics. disks
by providing disks which:can readily be
made in great uniformity of thickness, _W{ib_h

65

will be entirely homogensous in’structure,

which cannot easily be scratched “or dani-
agéd, which may be colored as desired, which
can readily be out’or. drilled without chip-

60

ping or flaking and which will be superior ,
in resonance to mica. - Generally speaking, -~

I attain theseand other’ objects by produc:
ing s gelatinons’ disk ani . then : treating
this in such a manner as’ to make' it both

Tesilient and waterproof.” Further objects

will appear from the folloying specification
and from ‘the accompanying drawings, in
which Figuro 1'is.an elevition, of "a. phono-
graph réproducer’ diaphragm made ‘decord-
m%‘_t.o my. invention:, -’ - N T

. -Dlustrative of my inv’é:nt:ion,l may__‘faié-
solve . four ounces of gelatin.in oné quart
of water with the aid of heat, adding to this
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TFig. 2 is sn enlarged .transyerse section
through the same. >, 7.7 -

75

some ingredient:for hardening the product ™

during the subsequent evaporation, as for

example .a' quarter ounce of manganese
borate,” Or I may usé alumas the harden-

ing ingredient, or both, and may start with

80

some other gelatinous substance, such as ™

glue. . I{ a colored diaphragm is desired, I
also add 4. suitible coloring matter. The
resulting.mixture is then formed into-sheets,

‘either by floating it upon glasé or by evapor-

ating 16 in suitable pans or om netting. In
gither case, it is desirably passed between
suitably adjusted rollers before it has en-
tirely hardened, thereby squeezing out any

air bubbles or gas bubbles which may be

due to_the chemical action of a hardening
ingredient and also insuring the desired ex-

,actness as to the thicknéss of the resulting
. sheets.”: By varying the amonnt of the hard-
_ening ingredient or:ingredieéits, I can read-
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ily produce such sheets in ary desired hard- -

ness. and in practice, I.may harden the

_sheets to a degree considerably in excess of

that required for affording the desired re-
siliency and resonance, thereby .permitting

100

me to waterproof. the material without un-

duly softening the.same.

Without. such. waterprqoﬁhg, the gelati-

“nous material would readily absorb moisture,
‘thereby causing it to swell and warp out of .
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shape,'so that its fnitial tonal qualities would
rapidly ‘disappear. * I therefore- subject the
material to a treatment which renders -it

proof against humidity,or other atmospheric, with afool

1,377,677

/Indeed, I have:found that-after- deliber-
ately ‘subjecting ‘one of ‘my diaphragms to
h treatment (as by creasing it

--unduly rough ¢
g mepdening process, or

5 action, as for -example by employing: ‘the.., gyenby mehdinie s cracked didh}-T san still 70
waterproofing process disclosed more fully ~ secure tonal “effects 'decidedly ‘Superior to
hereafter. forrthe-,purpose;i mayemploy ~those :obtainable ~with- rthe-most carefully
a liquid composed of camphor, pyroxilene;-a.- -selected mica disles,
suitable-solvent-(such:estan alcohol, a ketone : - -However, while I have described - highly

10 or either), turpentine or the liks, ﬁu_r;a sugh _ desirable means of carrying out my inven- 75
as mastic, oil (preferably: vegetablsy andin “tion, T-do fot Wish%o*be limited to the pre-
clearing.agent i_is‘uch'as amyl acetate.) .This cise disclosure, as the same ‘méght obviously
liquid, is'brughe over both facés’'of tlie_shegt be modified .in many wa¥s,without depart-
(or ot the lisks if these have beeti previously ing-fropm "the -Spirit, off_;.ﬁhe'la!ppendeﬂ tlaims,

15 cut from the _’she“ét@)\,_'6:,’the.’,pre3wio,ué1y pre: Tor example,. the ‘diaphragms miay be cut 50
pared geldtinous material may be. d@p_&hed 1nto the desired Shapes before thiy are sub-
mnto the ‘witerproofing 'liquid. . To &ither jected o ‘the tredtmeiit which Simultane.
case, the .exterit ty which Bhis lignid acts bugly_‘witppp_rgqﬁ_ the  surface of “he dia-
upon the sheets or disks .dg[})]e,n;&s.gp the pro- phiigms Softens'the Tatter and malkés'thern

20 portiop of the solvent o' the other ingredi- sufficient, y,pjlgbleli.fon:aﬁ’ording the desired 85
‘ents gnid on the: particiflar j grediciits used; resonarice;: various equiyalents may 'bs* sub-
that i5'to gay, an, the‘,ﬁipe,i,’%yéh vill 8l stituted for’the ingredierits above ‘named;

sfore”the "voldtile parts of ‘the ‘liui the waterproofing and resoimitics: lpmmg
porize. By sultably choosing Xq] freatmant may “be"‘applied €5 pélatinons

26 Uioting the vapions ingredionts'T can there- Shéets Tnbils ‘other ways: than, thit above 80
fore obtain an ad ion on, the sheets o didks recited; and some: other waterproofing mifx-
e Ul npt-anly waterpfod the same ¢f. ture may He usel tHsthid of b oRA ALy -
Loctively, byt Sich il aleo soften. fhe disclased. "0 - hirtoior b ofé dbove
previously unduly hardéned matdrial to'just ° T desired, the ainyl licetits sr-othér'bleay-

30 the. degree of elasticity and 'Fesiljenpy te- ing agent may be, omitted ;' However if such o5
‘quired fbf‘obtﬁiniﬂg*’t'lie‘desi#e%,:egqqgnge. .an Ingredient is ‘not 'used; a deposit on the
wor example, I may digsolve thies potinds ﬁmshe&dl‘aphra&m’wﬂlbe “Platdly: visible,
of celluloid:in :four gallons of acetone, add- Thence T preferabl g employ“such ‘a ‘cleliving
ing ong gallon of amyl acetate and cight ingredient to ‘rentlor ‘the ‘Coating ‘trabupar-

35 ounces~of.a’ suitdble vegetable qil fich as ‘ent and therefors: ‘practically - “invisible. 100
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tion, so that f
Ang,effect by varying
:-'éastqr oil ‘ R IR T L

- Having mallesuch a product in'sheet form,

“imported mica,

oil. ‘Wi
cetate ‘acts,as
castor o1l .s

stor

this mixture, ,the &myl
‘8 cléaring “agent, while ‘the
Hesthe desired, softening ac-
ean vary the surfice-soften-

ying 'the proportion ‘of-the

up

I can readily cut.disks of any desired diam-
eter from the same’by means of ordinary
blanking dies or tdtary cutters, and can also
drill or otherwise ‘machine the disks  with-
out any flaking or chipping. ‘Consequently,
I can obtain an accuracy'in size and a per-
fection in finish which is practically impos-
sible to secure even with the best grades of
and in practiceT .can pro-
duce such didphragms at 2.cost bélow that
of mica.. ‘Moreover, I have Tound that the
diaphragms as -thus’ manufictured .are far
superior in tonal quality to the miica disks

used oven' on ‘the highest priced ‘phono-

‘graphs, that'théy cannot’be seratched with a

finger nail or otherwise easily damaged, ind
that 'such disks will afford bath a greater
‘volume of tone and a far greater resonance
than Tiica disks of the same di y
denced by their selectively accentusting the
different \instriments in orchéstral records,
and by their’ re’]]aroqpéin;g?liighi Totes Th vocal
records with':é

diameter, asevi- -

ear”and non-rietallic ‘tones. -

‘Since the rite'of evaj oration of the-treating
liquid depends both’ on ‘the temperatire and **
‘the humidity, T am not heré “reciting -any
‘particular ‘proportions, as any one ‘finiiliar
with the manufactyre’ of ‘gelatin ‘can read-
ily ‘blend ‘the ingredients ‘as ‘required; i~
ereasing the”amount of oil ‘to énhince ‘the "
‘pliability; and adding to’ the .gum ‘toin-
crease “the hardness ‘;(_)% ‘the ‘deposit’ aiid ‘the
stiffness’ 6f ‘the diaphragms, - oo

.. S0 slso, T herewith am not’broadly dlaim-
 ing either the;process:of miinifactuye dbove
Tecited, or the resulting ‘ gdlatinous ‘nate-
rial, hut am only claiming the ‘process and
product as rélated o -resonant diaphragms. 116
“That'is to-say: B R

T élaim ‘as 'my invention: Hed

. L. 'A ‘resonant diaghragem ‘comprising ‘g
" gelatinous base provifed on 'both sides with
o ,wsiterséiréludingfcoati_ Lo v

g resonant diaphragm ‘tomprising 2
Zelatinous ‘base provide:on 'both sides -with
‘A water-exclulling coating -which' also “in-
creases the plighility of the regultirig:dia-
o8 ‘resonant dia hragm ‘comprigitg '
“gelatinous base provitled on both 'sides with"
a water-excluding coating o¥4 qore *pligble
material. LT

4. A resonsgnt digphragm comprising a 130
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hardened gelatinous base provided on both
sides with a more pliable coacting of a wa-

_ ter-excluding gelatinous material.

10

16

20

5. A resonant diaphragm comprising a
gelatinous base provided on both sides with
a transparent and water-excluding facing.

6. A resonant diaphragm comprising a
gelatinous base provided on both sides with
a transparent and water-excluding facing of
greater plisbility than the said base.

¥. A resonant diaphragm comprising a
gelatinous base and a facing of transparent
water-excluding material integrally united
therewith.

8. The method of producing a resonant
diaghragm which consists in softening the
surface of a previously hardened gelati-
nous material.

9. The method of producing a resonant
diaphragm which consists in softening the
surface of a previously hardened gelatinous

8

material by treating the latter with a mate-
rial also adapted to form a water-excluding
facing.

10. The method of producing a perma-
nently resonant diaphragm which consists
in subjecting the face of a previously exces-
sively hardened gelatinous base to a vapor-
izable liquid adapted to form a water-ex-
cluding deposit and containing an ingredi-
ent for increasing the pliability of the base.

11. The method of making a resonant
diaphragm of predetermined resiliency,
which consists in first producing a gelati-
nous material hardened beyond the desired
resiliency, and then reducing the resiliency
thereof by treating it with a softening
agent adapted to form a water-excluding
deposit thereon.

igned at Chicago, August 27th, 1919.

ALFRED GELBERT.
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