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To all whom it may concern:

Be 1t known that I, Joax H. SHUGG., a citl-

zen of the United States, residing at Schenec-

tady; in the county of Schenectady, State of

5 New York, have invented certain new and use-

~ 1ul Improvements in Machines for Coating

Fabrics, of Wthh the following 1s a speclﬁca-
tion.

This invention relates to a machine for pre-

10 paring fabric capable of withstanding consid-

erable heat and thoroughly waterproof. Fab-

rics of this kind are extensively used in elec-

tric apparatus for insulating coils and for

other purposes. A web of muslm__g;mer or

15 other supporting material is coated with a

hardening compound such as linseed-oil, and

- then baked, the operation being repeated if

1t 1s desired to increase the resisting power

of the product. Fabrics of this kind are pre-

zo pared in large sheets or in a continuous roll

and after ward cut in strips of the required

dimensions.

from a continuous roll is obviously the more

desirable, as it admits of doing most of the

25 work mechanically, and thus wreatlv reduces

the cost of the coated fabric. Great difficulty

~ has been experienced, however, in producing

a uniform coating of film. The sagging and

gathering of the fabric tends to make the

30 compound settle thicker in the center than on

the sides or in streaks across the strip, and

impurities in the compound or oxidation

products collect in the coating-trough and are

deposited on the fabric. By my device I am

35 able to secure an absolutely uniform coating

of the insulating compound, and by passing

the fabric throucrh several machines, so that

1t receives a nUmber of coatings, a flexible

insulator of high dielectric strencfth 1S pro-

40 duced at a minimum cost. . |
In carrying out my invention I provide a
vertical oven heated by ranges of steam-
pipes. The oven is supported on uprights,
and beneath it is a trough or tank containing
45 the insulating compound. In.the trough and
below the level at which the compound is
maintained 1s a roller. The fabric is drawn

into the trough around the roller and then

The method of coating fabric

upward vertically throug'h the oven between

the ranges or walls of steam-pipes.

I have found that by drawing the fabric
vertically from the compound through the
oven and over a roller at the top of the oven
that 1s slightly crowned the middle portion
of the strip is supported and sagging and
gathering prevented. I therefore mount a
crowned roller above the oven and at a sufli-
cient distance therefrom to permit the coat-
ing of film substance to be cooled by contact

-w1th the air before it bears on any part of

the machine, as when heated the film is ten-
der and easily damaged. The fabric is drawn
over the roller and then downward vertically
through the oven a second time. 1 find it
advantageous to use three rollers rather than
one at the top of the oven, so that the fabric
may not bear too heavily on any one of them,
and to offset the convexity of the first roller
by forming the following one with a slightly-
concaved surface. |

1 have found it highly important that the
tabric should be protected from dust and from
contact with the cold air after 1t emerges

from the insulating compound and before 1t

reaches the steam-pipes. Itherefore provide
a sleeve extending from the oven down into
the trough, and through this the fabric passes
from the compound into the oven without be-
ing exposed. This sleeve, moreover, keeps
the surtace of the compound in the trough

‘about the web of fabric that is leaving the

compound 1n a still and untroubled condition,
which conduces toward greater smoothness
and evenness of the coat.
tate removal of the trough for cleaning, I

‘hango the sleeve from a pulley, balancing 1t

with a counterw eight.
If no means were provided for keeping the

| insulating compound in the trough in motion
continunally, a skin would form on the surface
due to oxidation products of thie linseed-oil
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in the compound, and portions of this skin

would be carried up by the fabric at inter-
vals, spoiling a section of the strip each time

it. occurred. Furthermore, the compound
| used generally contains a solvent such as tur-
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pentine or naphtha, which evaporates freely,
and unless provision is make for keeping
the compound of the proper consistency it
thickens and increases in specific gravity
until it no longer soaks into the fabrie, but
forms a thick gummy coating on the out31de

I therefore provide a mixing—tank in which

the insulating compound is mixed and main-
tained at the proper conmstencv, and from
this tank the compound is continually pumped

into the various troughs, from which it passes
agaln into the mlxmcr—tank I find this sys-

tem of circulation of the insulating substance

very advantageous, and as several machines

are o*enemlly used tandem in order to give
the fabric inone treatment the number of coat-
- 1ngs sufficient to give it the required strength
the trough of each machine can be constantlv |

Supphed from the one mixing-tank.
My invention therefore consists of a ma-

to secure a umtorm coating by preventing
sagging and gathering of the fabric, and pro-

vided with means for protecting the fabric

from exposure while the film is soft, and, fur-
ther, it embraces a circulating svstem by
which the material for the film is pumped
continually from a mixing-tank through the
troughs of the coatin tr-machmes Whereby the

film substance 1n the troughs can be main-
tained at.a uniform consistency.

It comprises also other features the novelty |

of which will hereinafter be set forth.

Though I have described my device with
partlcular reference to the preparation of in-
sulated fabric, it is to be understood that it
18 of general a,pphcatlon 1n the manufacture
of coated fabrics. -

In the accompanying drawings, whlch illus-
trate an embodiment of my mventlon Kigure
1 is a sectional elevation of my Improved 1n-

sulating-machine and the circulating system.
Fig. 2 1s a perspective view of thP rollers

over which the fabric passes above the oven,
the curvature of the sides being greatly exag-
gerated; and Fig. 3 1s a view of the clutch

| pa,rtly 1n section.
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In Fig. 1, A represents the oven heated by
a vertical range of stear-pipes « « &' and
having arms f on 1ts sides carrying the roller
£, on " which the fabric F is wound. Below
the oven is a trough B, containing the insu-
lating compound. Extendmo* from the oven
down into the trough is a sleeve C, through
which the fabric passes and which protects
the fabric from dust while the compound is

soft and from exposure. to the air before bak-.|

ing. The sleeve Cis hung from the pulley P
by the rope ¢ and counterwewht W, and can
therefore be easily raised out of the trough
when necessary for cleaning or other pur-
poses. On the ends of the sleeve C and near

the bottom are plates ¢, in which the roller D
1s mounted, and in the side of the sleeve C is
an opening through which a portion of roller

and worm-wheel ¢'.
pound is pumped by pump R through pipe 7

775,684

D extends. Above the oven are mounted
three rollers, E E' E”, one above and equi-

distant from the other two. The first of these
rollers, E, is ecrowned or convex, and the sec-

ond, E'.. concave, as shown on an exagerated
_scale in F10° 2.

The fabric is drawn from the roll F into
the trough B, around roller D, into and up
through sleeve C and the oven A. . As it
moves very slowly, the fabric is thoroughly
soaked with the insulating compound before
leaving the trough and then baked in the oven.

After being baked it passes out into the air

above the oven, where the compound is par-
tially hardend by the air, then over crowned

roller I, concave roller K, and cylindrical

roller E”, down through the oven again and
over roller H, which is driven by a belt 4
from a source of power I. As the strip of
fabric between the trough and the first roller
on which it bears is in a vertical position, the

75

30

welight of the coated fabric tends to pull the

mlddle part of the strip downward, so that
threads running crosswise would be curved
downward. - If this should oceur to any great
extent, the fabric would wrinkle, making it
1t impossible to get an even coating of insu-
lation. By crowning the first roller over
which the fabric passes the middle portion of
the strip 1s supported, so that the crosswise
threads are held substantially horizontal.

From roller H the fabric passes to and is

-wound up on roller G. On account of the in-

creasing diameter of the roll as the fabric is

-wound on 1t I drive roller (G by means of g
friction-clutch.

(Shown in Fig. 3.) The
gear-wheel ¢’ i1s loose on the shaft or roller
(x and isdriven from roller H by a gear-wheel

on the end of that roller and the pinion g.
The cluteh £ is splined to the shaft, so as to

allow movement lonﬁ'ltudmally thereon and
is urged forward by spring S, the tension of

.Whlch is regulated by the hand—nut N. By

regulating the clutch the roller G is made to
take up the coated fabric and to pull the strip

‘against roller H tightly enough to enable that
roller to draw the fabric through the trough

and oven. As more than one coating of the
insulation 1s generally necessary, it 1s usual

to place two or more of these machines side
by side and run the fabric through all of them
continuously. When thisis done, the cluteh is
drawn back, so that it does not press on gear-

wheel ¢', and the strip of fabric passes over

roller (& and down into the trough of the

next machine.

Thetank M,in which the compound ismixed,
18 provided Wlth a central shaft s, having arms.

m’ m' thereon for stirring the liquid and mix-
A motor O or
'other source of power keeps the stirrer con-

ing -the ingredients together.

stantly in rotation by means of the worm o
From the tank the com-

to the trough of the insulating-machine, and
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from the trough i1t runs back into the tanl

- through pipe », which enters the trough at

10

the level at which the compound is to be main-
tained. Fr om the bottom of the trough is a

drain- -pipe. ', connected to pipe » and havmcr |

a valve ¢ therein, so that the trough can be
drained by opening valve ¢ for cleaning or
other purposes. The feed-pipe 7 and the re-
turn-pipe » connect in a similar manner with

all the machines in use, so that the compound

1s kept continually in circulation from the
mixing-tank through the troucfhs of all the

coa‘rmg—mach 1nEs.
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What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. A coating-machine comprising a Vat con-
taining the llquld coating, and a guard-sheath
throu ﬁ'h which the web of mater 1&1 1s passed
and having its lower end immersed in the
liquid coating so as to produce a still surface
within the guard-sheath.

2. A coating-machine comprising a vat for
containing the liguid coating, a guard-sheath
into which the web of material is passed and
having its lower end immersed in the liquid
coating so as to produce a still surface within
the guard-sheath, and a guide-roller sub-
merged 1n the liquid coating under which the
web of material is passed.

3. A coating-machine comprising a vat for
contalning the. liguid coating, and an adjust-
able D‘ua,rd sheath through which the web of
material 1S passed and having 1ts lower end
immersed in the liquid coating so as to pro-
duce a still surface within the guard-sheath.

4, A coating-machine comprising bearing-
boxes, roll and reel shafts journaled in the
bearing-boxes and on which the roll of mate-
rial to be treated 1s unwound and rewound, a

vat for the liquid coating in which the web is

immersed and through which 1t is passed, ade-
pending guard-sheath suspended over. and ex-

‘tending into the contents of the vat through

which the web of material is drawn upwardly,

and drying-pipes located above the vat on op-

positesides of the guard-sheath, between which
the web of materlal 1S passed tor drying the
liquid coating.

5. A coatmﬂ'-machme comprising a vat for
containing the hquid coating, and a guard-
sheath throu oh which the web of material is
passed, said guard-sheath having its lower end
immersed 1a the liquid coating.

6. A coating-machine comprising a vat for
containing the liquid coating, a guard-sheath
through which the web of material is passed,

sald guard-sheath having its lower end im-

mersed in the liguid coating, and a guide-
roller submerged in the liquid coating under
which the web of material is passed.

7. A coating-machine comprising a vat for
containing the liquid coating, and an adjust-
able Gudrd~slleatll through which the web of
material is passed, said O'ua,rd sheath having
1ts lower end immersed in the liquid coating.

8. A machine for coating fabric with a film,
comprising an oven, a trouoh situated below
the oven, and a sleeve extendmcr from the
oven mto the trough.

9. A machine for coating fabric with a film, -

comprising an oven, a trough situated below
the oven, and a sleeve extending from the
oven mto the trough arranged to be raised out
of the trough.

10. A machine for coating fabric with a film,
comprising an oven, a trough situated below
the oven, a sleeve extending from the oven

into the tl ough, and a roller mounted on said

sleeve near its lower end.

11. A machine for coating fabric with a film,
comprising an oven, a tank situated below the
oven, a roller mounted in the tank, and a
sleeve extending from the oven down into the
tank to protect the fabric from exposure.

12. In a machine for coating fabric with a
film, an oven, a tank containing the material
for the film, a roller having a convex surface,
and means for drawing the fabric through the
tank and oven and over said roller whereby
the middle portion of the fabric is raised and
sagoing prevented.

13. In a machine for coating fabric W1th q
film, an oven, a tank containing the material
for the film, a plurality of rollers, one having
a convex surface and a following one having
a concave surface, and means for drawing the
fabric through the tank and oven and over
sald rollers.

14. In a machine for coatmﬂ fabric with a
film, an oven, a tank containing the material
for the fiim, a roller having a convex surtface
situated above the oven, and means for draw-
ing the fabric through the tank and oven and
over said roller.

15. In a machine for coating fabric with a
film, an oven, a tank containing the material
for. the film, a plurality of rollers situated
above sald oven, one of said rollers having a
convex surface and a following one having a
concave surface, and means for drawing the
fabric through the tank and oven and over
sald rollers.

16. In a machine for coating fabrics with a
film, an oven, a tank situated below the oven
COHE&IHIHO‘ the material for the film, means for
preventmtr exposure of the fabric while pass-
ing from the tank to the oven, a roller having
a convex surface situated at the top of the
oven, and means for drawing the coated fabric

through the oven and over said roller.

17. In a machine for coating fabric with a
film, an oven, a tank containing the material
for the film, arranﬁ'ed SO that the fabric 1s
drawn vertically from the tanks through the
oven, means for preventing exposure of the
fabric while passing from the tank to the oven,

and means for advancing the middle portion
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of the coated fabric ahead of correspondmo*

polnts on the edges.
18. In a machine for coating fabric with a
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film, a coating device, means for feeding the

10

20

55

4

fabric to the same, means for advaning the

middle portion of the coated strip ahead of

corresponding points on the edges, and means

for compensating for that advance.

19. In a machine for coating fabric with a
film, an oven, a trough situated below the oven,

a sleeve extending from the oven into the

trough, means for drawing the fabric through
the sleeve into the oven, and means for pre-
venting sagging of the fabric.

20. In a machine for coating fabric with a
film, an oven, a trough situated below the oven,
a sleeve extending from the oven into the
trough, a roller above the oven, and means for
drawing the fabric into the trough, through
sald sleeve and oven and over said roller.

21. In a machine for coating fabric with a
film, anoven, a trough situated below the oven,
a sleeve extending from the oven into the
trough, a roller above the oven, means for
dmwmcr' the fabric into the troucrh through
said Sleeve and oven and over said roller and
means for preventing sageing of the fabrlc
within the oven.

29. In combination Wlth a machine for coat-

ing fabrie, a tank wherein the coating com-

pound 1s mixed, means for pumping the com-
pound from the tank to the trough of the coat-
Ing -machine, and means for permitting the
compound to flow back into the tank when it
reaches a certain level in the trough.

23. In combination with a machine for coat-
1ng fabric, a tank for mixingthe coating com-
pound,means for pumping the compound from
the tank to the trough of the machine, means

for permitting the compound to flow back into

the tank when it reaches a certain level in the
trough, and means for draining the trough.

775,684

24. In a machine for coating fabric with a

film, an oven, a trough below the same, asleeve .

extending from the oven into the trough,

40

means for drawing the fabric from the trough

through the sleeve into the oven, and means
for maintaining a continuous circulation ot
the material for the coat within said trough.

25. In a machine for coating tabric with a
film, an oven, a trough below the same, a sleeve
extending from the oven into the trough,
means for drawing the fabric from the trough

through said sleeve, a tank containing the ma-
terial for the film, means for pumping the ma- -

terial fromthe tank into the trough, and means
for permitting the return of the material from
the trough to the tank.

96. In a machine for coating fabric with a
film, an oven, atrough below the same, asleeve
extendmw from the_ oven into the trough,
means for drawing the fabric from the trou O'h
through the Sleeve into the oven, means for
preventing sagging and gathering of the fab-
ric, and means for keepmﬁ the substa.nc,e n
the trough constantly in motion.

27. In a machine for coating fabric with a

film, an oven, atrough situated below the oven,
a crowned roller situated above the oven,
means for drawing the fabric from a continu-
ous roll through the trough, through the oven,

over the crowned roller and through the oven

agalin, and means for keeping the substance
in the trough constantly in motion.

In witness whereof 1 have hereunto set my'

hand this 10th day of January, 1903.

JOHN H. SHUGG.

Witnesses:
- Bengamin B. Hoor,
Hrrex ORFORD.
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