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~ -pyroxvlm compounds; and my invention con-
‘sists in modifying the intrinsic physical prop-
erties of cellulose acetate and other stable and
non-explosive cellulose esters or derwatwes_ |
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To all whom it may COMLCETTL: |
Be it known that I, WrLriam H. WALI{ER

of Newton,- county of Middlesex, State of

Massachusetts, have invented an Improve-
ment in Cellulose Acetate, of which the fol-
lowing description is a specification.

MV invention relates to 1mpr0vements in
cellulose acetate and other stable derivatives
- of cellulose, whereby the same is adapted for .

a substitute for celluloid and other
| readily mampulated by methods familiar to

those working in plastic materials and be-

use as

thereof.

The very general emplovment of cellulmd__
- and other pyroxylin compounds for constroc-
. tive purposes, either by themselves or as ele-

' ments in structures composed in part of other
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materials, 1s widely known.
tion, manufacture, and present extended use
has been accompanied by much danger and

has resulted in many serious disasters, caused |

by the unstable explosive character of the ni-
trocellulose which forms the basis of these

compounds or by the volatility and highly-

inflammable nature of the solvents necessary
to the manufacture. |

Other derivatives of cellulose or, more per-
ticularly, esters of cellulose with organic

acids—as, for example,cellulose acetate—have

been known for many years, and their appear-
ance and properties in excessively-thin films

or structures heretofore produced therefrom

have from time to time raised the expectation
that these stable derivatives or esters of cel-

lulose might replace for many purposes the
highly-inflammable, dangerous, and explosive
compounds of pvroxylm These expectations
have heretofore met only with disappoint-

ment, and the inherent properties of these
stable derivatives and organic esters as now
understood are such as to preclude their use
as substitutes for celluloid. They are brittle
in the mass or in sheets of any thickness, and
even the excessively-thin films above referred

to commonly become brittle upon complete

expulsion of the solvent. A farther and prac-

Their introduc-

l found 1n the fact tha,t none of the stable cel-_
lulose. derwetwes now known are plastlc un-._';ji-
der heat. o

Patented Novembel 8 1904. Il

I have dlsctwered that desplte the great dls-' o

SI[Illl&I‘ItV which exists in many important

| particulars between the inflammable and ex-
1 plosive nitrates of cellulose and stable deriva-
' twes of cellulose, as the organic esters of cel-
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lulose, these stable compounds—-—as for ex-

ample, cellulose acetate—may nevertheless be N
60

come genera]lv available as substitutes for

celluloid when said stable compounds are
| combined or associated with a solvent of low
_-volatlhty, such as a phenol—as, for instance, 05
thymol, phenol, cresol, or certain essentml
olls contammcr phenohc compounds, or other
‘organic bodles or substances having equiva-
‘The solvent should prefela,bls"_
be one like thymol, which melts at a tempera-

lent effects.

ture at which the cellulose compound is un-
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‘affected, and the action of thesolvent may be

prometed by the comomt use of a volatile

‘solvent, as chloroform, in the case just named.

I have also discovered that the thymol or
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other solid solvent may be replaced wholly

volatility.

| or in part by certain hqu1d solvents of lowf_{-:_;_;_@:‘

The necessary pomt and the essence of my

invention is that the acetate or other organic 80
ester or stable derivative of cellulose must be
associated with a solvent of low VOl&tllItV as
a phenol such as thymol, phenol, cresol, or
certain esgential oils containing phenolic com- -
pounds, or organic bodies or substances hav-

ing equivalent effects. ‘When these condi-

tions are fulfilled, these stable cellulose de-

rivatives as cellulose acetate become ﬂ*enemlf..;,.f, 5

substitutes for celluloid and other pyroxyhn,..'.f_gli;ff:_':j:iji-él‘

compounds for constructive purposes.

They
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possess, moreover, under these conditionsthe =~
advantage of entire safety in thelr manulac— E;_ff-;‘.__;j;

ture and general use.

The importance of an invention as oﬁermﬂ o

a, general substitute for cellu]md and -
pvroxvhn compounds appears”
ation of 1ts application °

tically complete bar to their manipulation is | tlon-——-a,s, for example,
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modified as above described, in place of cellu-
loid or other pyroxylin compounds ina pho-
tographic film or plate.

Among the many advantages possessed bv L

the above-described eompound may be men-
tionedits entiresafety,stability,non-explosive

character, flexibility, and strength and rela-

tively non-inflammability. Thisgreatadvan-
tage of non-inflammability may be enhanced
by the use of a non- 11'1ﬂ"1,mm.;1ble volatile 50]-

vent—for example,

tion with the solvent of low Veletility. - For_-
example, in preparing a solution of my com-

pound sultable forspreading on glass or other
surface which may be emiployed for the pro-
duction of a photographicé film 1 may take ¢hlo-
roform, one hundred parts; cellulose acetate,
ten parts; thymol, five parts; or in the manu-

facture of my new compound I may take a
quantity of cellulose acetate and add, say,

~ twenty-five to fifty per cent. of the solvent of
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low volatility, varying more or less according
to the solvent used, then manipulate the plas—-

tic mass, and then d1 v 1t.

The usual pigments and weighting mate-
rials, as Zinc oxid, may be incor porated with |-

my composition as with celluloid.
Having thus described my invention, What

I claim as new, and desire to secure bV Letters |

Patent, 15—

1. A’stable derivative of cellulose, as eellu— _
lose acetate, modified by the addition or pres-

ence of a solvent of low volatility.
9. A new composition of matter containing

a, stable derivative of cellulose, as cellulose' -
| ducing horn-like substances, consisting in re-

‘acting upon acetyl cellulose with & phenol
-Substa,nma,llv as described. " - -
Intestimony whereof I have SIgned my name 85
, to this specification) m the presence of twosub-

acetate, and a solvent of low volatility.
3. The herein-described substitute for horn,

cellulmd and the like consisting of acetyl cel-

Tulose, in combination with a phenol substan-

tially as described.

"~ 4. Theherein-described substitute for horn, _
celluloid and the like consisting of acetyl cel-
lulose, in combination with thymol subsl;a,n-;
tially as-described.

5.” A stable derivative of cellulose, as cellu-
lose acetate, modified by the addition or pres-

ence 0:[: a SOlVBnt, Ot IO“T VOI&tllIt;?, {Lnd ‘L

highly-volatile solvent.

6. A new composition of matter centemmd R

a stable derivative of cellulose, as cellulose"l R
acetate, and a solvent of low Vola,tlhtsr anda
_h1ghlv-volat1le solvent.

7. A new composition of matter eenswtmo‘?

of acetyl cellulose, in combination with a phe-— -
nol, and a volatile solvent, substentlall

desm 1bed.

.555_” |

8. A new eomp031t10n of metter conelstmfr_'

ot acetyl cellulose, in combination with thv

mol and a Vola,tlle eolvent substantlelly as de- '
‘scribed. |

9. A new comp051t10n of matter consisting L

of acetyl cellulose, in combination with thy—-'“ |

‘mol and chloroform,substantiallyasdescribed.
10. The herein - descrlbed substitute for

hor n, cellulmd and the like, consisting of ace-

tyl cellulose, in combination with an orcramc |

body of the character described.

11. The herein-described process of pro—-’ -

ducing horn-like substances, consisting in re-
| acting upon acetyl cellulose with an ergamc'

bodv of the.character described.

-12. The herein-described process of pro-':- o
| duemg horn-like substances, consisting in re-
acting, under heat, upon acetyl cellulose with

an organic body of the character described.

13. The herein-described process of pro- o
‘ducing horn-like substances, consisting in re-

acting, under heat and pressure, upon acetyl

cellulose with an orgame bodv of the charac-
-ter described. ' |

14. The herem-descrlbed process of pre—

scrlbmﬂ' Wltnesses
VVILLIAM H WALKER

“1tnesses S
-~ B. J. NOYES, o
Loms H HARRI‘\IAN
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