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8 Clatms:* (CL'154=2:6)
' This invention relates to impregnated flbrous: - v “Vins ' ]
" salving a’ quantity of this‘mateérial'in the propor--
~ tion: of 100"parts of the material to 75 parts by .

materials and compositions suitable for impreg-
nating such materials and to methods:of impre;

Pating Abrous materials, and is & continuation in <
part of my copending - applications; - Serial No. -

713,866, flled March 3, 1934, and- Serial ‘No.
752,467, filed November 10, 1934,

Objects of the-invention dre-to provide ma- -
terials having good non-hygroscopic and ‘insulat-: -

ing properties for use in electrical apparatus and

to provide improved compositions ‘and -methods -

for impregnating fibrous materials." -

In accordance with one embodiment of the in--
vention, a fibrous material suitable for Alling or’

encasing electrical coils" is impregnated  with
“Vinsol” or a solution of *“Vinsol”
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and céllulose -

derivatives to insulate ‘the coil ‘and prevent: cor- -

rosion of the electrical conductors. -
Other objects and advantages"
the description proceeds.

A complete understanding of the invention may

will appear as: -

20

be-had by reference to the following descrip=- -
tion taken in conjunction with the accompanying - -

drawing, in which v
Fig. 1 is a perspective view, partly in section, of
& coil embodying the invention;

Fig. 2 is a modified form of coil embodymg the

invention; and )

Fig. 3 is s fragmentary detail view of the cover-
ing for the coil shown in Pig. 2.

Referring more particularly to Fig. 1, the coil
may be provided with a rectangular
fibrous material or the core may be made of a
phenol condensation product, of cellulose acetate,
or of a phenol condensation product faced with
cellulose acetate,

geparated by a fibrous sheet of’ paper,-cloth, ‘or

_the like and a similar sheet-is wrapped- around -
40

the outer layer of wire. The wire may be bare,
if sultably spaced, but preferably: comprises

enameled wire or wire having a fibrous insula-

tion.

After the coil is wound, it may
a solution sold on the market under the ‘trade=
name of

material comprising a- gasoline-insoluble pine

be immersed in’
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core §'of
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“Vinsol” by the Hercules Powder Com-
‘pany. “Vinsol” is & hard dark-colored resinous

wood resin, produced by extracting resinous wood o
8 ; 5

with a coal tar hydrocarbon by evaporation; ex-
tracting the
gasoline-insoluble resin as ' ,
No. 2,193,026, issued March 12, 1940, to Lucius'C.
Hall.

residue with a petroleum hydro-
carbon, removing the golvent and recovering the
described in Patent

The convolutions of wire are".
wound in layers on the core and each layer is
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tober 31, 1936, Applica-

found to have & high ‘penétrating power and Wil

o

A solutton’ of thé Vinsol may be made by dis-' -

weight of acetone. ~The amount of solvent used:
. {s not critical, but excess solvent should be avoided -

as’ uneconomical. . Buch.: & ‘solution - has" beén: -

thoroughly impregnate:the fibrous'material in the .

coil, - Tests made-on colls made in this‘manner . .
have been found to have a:very:low hygroscopicity -
and ‘high corrosion -resistance ‘and-due’ to ‘the -

high-insulation ‘resistance ‘and-low:dielectric con=
stant’ of theimpregnated :fibro k
material is excellently 'suitéd: for:insulating.colls: .

For some purposes a coil made as-described above

may be dipped in-a solution-of -cellulose- acetate
and Vinsol to provide a'more elastic covering for .
the outside of the coll or it may:be dippedin such’ -
a solution  without previously-dipping-it-in a:so-= -

Jution:of the- Vinsol. . It has:been.:found- that.a-

solution of cellulose Acetate In’ atetone by itself:
has poor {mpregnating properties-since-it, in ef--

fect,  coats: only-'the surface- of the accessible

fibers of the fibrous material. - However; when'the -
cellulose ‘acetate is-mixed ‘with a solution: of ‘Vin-"

sol in acetone, the ceilulose ‘acetate'is dissolved;: -

and the Vinsol serves as a-carrier to’carry the
cellulose acetate into the fiber.. The addition-of
the cellulose acetate to the Vinsol raises the melt-"
ing point-of the composition over/that of the -
Vinsol alone and the composition containing ‘the’

two ‘ingredients is, therefore; more suitable:for -

coils which are operated at high temperatures.

In preparing & solutionof celliilose acetate and-

Vinsol, 100 parts-of the Vinsol-may be first dis- -
solved in about 75 parts of acetone and 100 parts -
- of cellulose acetate miay be dissolved in 400 parts- : -

of acetone and - the materials” then -mixed to-- "
gether; or Vinsol may be addeddirectly-to a’
solution’of : cellulose acefate in-acetone. -

Preferably, the cellulose acetate may.constitute

an amount equal to:the. ameountof Vinsol, al-
though these materials. are solublé-in &ll propor-- -
tions. ~ It appears that: when: less -than 3% ol
Vinsol is used; the -property of causing-the cel--
lulose acetate to penetrate fiber becomes-negligi-
ple and when. more than 95% .of Vinsol i$ used,
the product becomes brittle and tends to flake.
Vinsol -alone s quite:brittle’ and ténds to be-"
come powdery when'dry: :However; & solution-of
this material with & cellulose ester'makes-a more

- plastic-or less brittle  material‘ for’ many ‘uses.: -

This compoésition is thermoplastic' and can- be
formed into-sheets or articles in a miold  under.

55 heat and pressure. The material can be prepared

\

fibrous material, the




for molding by dissolving the ingredients in ace-
tone, as- previously described, evaporating the

solvent, and pulverizing the residue into particles
of suitable size. In preparing this material, a

relatively. viscous. solution can be used to ‘reduce:
the quantity of acetone required for the impreg-

nating solution, It is also feasible to reduce this
solution to sheets or molding slugs by evaporating
the solvent from solution contained in forms of
the proper contour, For other applications, the
" cellulose ester and Vinsol may be mixed in pow-
dered form, placed in a mold, and subjected: to
“heat and pressure to consolidate the material and
form a solid solution, S : :
The Vinsol is characterized by its insolubility in
petroleum hydrocarbons and turpentines; and,
therefore, coils made as described above may be
used where they come in contact with lubricating
oils -or transformer cooling
ing the éffectiveness of the insulation.

Fig. 2 illustrates a coil having a core § com-~ °

prised of cellulose acetate or a phenol fiber con-

densation product faced with cellulose acetate.

The coil is wound on the core in layers ‘and the
layers are separated from each other by sheets
of fibrous material. After the coil has been
. Wound, it is impregnated with a solution of Vinso]
or the coil may be impregnated with. a solution
of Vinsol and cellulose acetate. After the coil is
impregnated, heads T of cellulose acetate or

bhenol fiber faced with cellulose acetate are ad-’

hered to the core by applying a solution of cellu-
" lose acetate in acetone to the ends of the core
and pressing the head against the core until the
solvent - dries, If it is desired to have s her-
. metically sealed coil, an -outer ‘sheet 8 may be
applied to the coil. This sheet is made by im-
pregnating a filbrous sheet 8 with Vinsol or a
solution of Vinsol and cellulose acetate and.then
applying a sheet 11 of cellulose acetate to each
face of the impregnated sheet 5. The cellulose
acetate sheets may be adhered to the impreg-

hated sheet 8 by subjecting the composite sheet .
plasticize the cellulose

to heat and pressure to
acetate and mold it integral with the impreg-
nated fibrous sheet. This brocedure insures
thorough impregnation of the fibrous material so
that when the sheet is
Taw or unimpregnated flber. In covering a coil,
" as shown in Fig. 2, a biece of this composite sheet
is cut so that its edges will overlap when wound
about the coil and the ends will abut the heads 7.
A solution of cellulose acetate in acetone may
then be applied between the overlapping edges
and along the ends where they abut the heads to
completely and hermetically seal.the coil,
- While the invention has been described in con-
" nection with particular embodiments thereof, it
will be understood that many changes and modi-
fications may be made without ‘departing from
the spirit and scope of the invention. .
What is claimed is: ) :
1.  An insulating material comprising a fibrous
sheet impregnated with a composition of cellu-~
‘lose acetate and an alcohol-soluble resin having
a methoxy content of about 3% to about 6%
which is extracted from pine wood
hydrocarbon: and from which resin has been

extracted with a light. petroleum hydrocarbon,’

said fibrous sheet having & sheet
tate adhered to one face thereof

- posite sheet, co
2. A method of making an insulating material
which comprises adhering a sheet of  cellulose
acetate to one face of a composition comprising

of cellulose ace-
to form a com-

oils without 1mpa1r- )

with a coal tar '
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a fibrous material impregnated with cellulose
acetate and with a resin which is the residue
formed by extracting pine wood with a coal tar
hydrocarbon, evaporating the coal tar hydro-
carbon-and other volatile constituents from the
extract. to produce a -solid residue, extracting
rosin from said residue with a light petroleum
‘hydrocarbon, and separating the rosin extract
Irom the remaining residue, which is substan-
tially insoluble,  in light petroleum hydrocar-
bons and recovering the remaining residue.

3. A method of making an insulating mate-
rial which comprises impregnating fibrous mate-
rial with cellulose acetate and an alcohol-soluble
resin which is the residue produced by steaming
pine wood chips to remove volatile substances
therefrom, extracting the steamed wood chips

- with a coal tar hydrocarbon, evaporating the coal
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" ‘insoluble components of the
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cut, it will not expose the -
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tar hydrocarbon and other volatile constituents of
the extract from the extract to produce a solid
residue, extracting rosin from said residue with a -
light .petroleum hydrocarbon, and separating the
extract from the light petroleum hydrocarbon-
} original extraction
of pine wood, applying a sheet of cellulose ace~
tate to one face of the thus impregnated fibrous
material, and adhering the cellulose acetate sheet
to the impregnated fibrous material witn heat and
pressure, - :
4. A method of making an insulating material-
which comprises impregnating a fibrous material
with a mixture of a cellulose derivative and a
resin which is soluble in alcohol and substantially’
insoluble in light petroleum hydrocarbons and
Which is produced by extracting pine wood with
& coal tar hydrocarbon to produce an extract
containing coal tar hydrocarbons; volatile mate-
rials such as turpentine, and normally solid res-
inous materials, evaporating the coal tar hydro-
carbon and volatile portions. of the extract to
produce a solid residue, extracting rosin from
sald residue with a light petroleum hydrocarbon,
separating the said rosin extract from. the then
remaining insoluble residue and recovering the
said insoluble residue which has the aforesaid
and desired. characteristics, ang applying a sheet
of cellulose derivative to one face of the Impreg-
nated fibrous material, ang adhering the sheet

- of cellulose derivative to the fibrous material with

heat and pressure. . .

' 5. A method of making an insulating material
which comprises impregnating a fibrous material
with a mixture of cellulose acetate and a resin
which is substantially insoluble in light petro-
leum. hydrocarbons and which has g ‘methoxy
content of between about 3% to about 6%, which
Tesin is produced by extracting pine wood with
& coal tar hydrocarbon to produce an extract
containing coal tar ‘hydrocarbon, other volatile
substances such as turpentine and pine oil, rosin,
and a solid residue, removing the coal tar hy-
drocarbon and other volatile materials to pro-
duce a mixture of rosin and said solid residue,
extracting rosin from said mixture with a light
petroleum hydrocarbon, and separating said
rosin extract from saiq solid residue which has
the aforesaid and desired characteristics, apply-
ing a sheet of cellulose acetate to one face of
the impregnated fibrous material, and adhering
the. cellulose acetate sheet to the flbrous mate-

_rial with heat and pressure,

6. A method of making an insulating material
which comprises impregnating a fibrous material
With a-cellulose derivative and a resin  which is
characterized by a freedom from wood rosin,
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solubility in alcohol, substantial insolubility in
gasoline, a methoxy content of about 3% to about
6%, an acid number of 100, a naphtha insolu-
bility of about 98% and a melting point of about
125° C., which rosin may be produced by ex-
tracting pine wood with a coal tar hydrocarbon,
evaporating the coal tar hydrocarbon and other
volatile constituents of the extract from the ex-
tract to produce a solid residue, extracting rosin
from said residue with a light petroleum hydro-

carbon, and separating the rosin extract from.
the remaining residue which is substantially in- -
soluble in light petroleum hydrocarbons and re-.

3

separating said rosin extract from said solid resi-

- due which has the aforesaid and desired char-

10

covering the remaining residue which has the ™

aforesaid and desired characteristics, assembling
a sheet of cellulose acetate to one face of the
impregnated material, and applying heat and
pressure to the assembly to form the cellulose
acetate sheet and impregnated material into a
composite sheet.

7. A method of making an insulating material
which comprises impregnating a fibrous material
with cellulose acetate and a resin produced by
extracting pine wood with a coal tar hydrocar-

bon to produce an extract containing coal tar
" hydrocarbon, other volatile substances such as
turpentine and pine oil, rosin, and a solid residue,
removing the coal tar hydrocarbon and other
volatile materials to produce a mixture of rosin
and said solid residue, extracting rosin from said
mixture with a light petroleum ‘hydrocarbon, and
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acteristics, assembling a sheet of cellulose acetate
to one face of the impregnated material, and ap-
plying heat and pressure to the assembly to form
the cellulose acetate and impregnated material
into a composite sheet.

8. An insulating material comprising a sheet
of cellulose acetate and an impregnated sheet

adhered to one face of the cellulose acetate sheet

to form a composite sheet, said impregnated
sheet comprising a fibrous mass impregnated with
a cellulose derivative and a resin characterized
by freedom from wood rosin, solubility in alcohol,
substantial insolubility in gasoline, a methoxy
content of about 3% to about 6%, an acid num-
ber of about 100, a naphtha insolubility of about
98%, and a melting point of about 125° C., which
resin is produced by extracting pine wood with
a coal tar hydrocarbon, evaporating the coal tar
hydrocarbon and other volatile constituents of
the extract from the extract to produce” a solid
residue, extracting rosin from said residue with
a light petroleum hydrocarbon, and separating
the rosin extract from the remaining residue
which is substantially insoluble in light petroleum
hydrocarbons and recovering the remaining resi-
due which has the aforesaid and desired char-
acteristics. _ :
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- due which has the aforesaid and desired char-
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covering the remaining residue which has the ™
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