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To all whom it may concern :

. Be it knowu that I, JAMES B. FORsYTH,
of Bostoun, in the county of Suffolk aud State
of Massachusetts, have invented certain new-
and nseful Improvements in Lining Flexible
and ‘'other Tubes, Hose, &c., with India-Rub-
ber or equivalent waterial; and I hereby de-
- elare the following to be a full, clear, and ex-
" aect description of the same. a

My invention has relatiou to the method of
lining hose or tubes with india-rubber. Many
methods of lining such objects with india-rub-
ber have been essayed, but with little suceess,
and it is only with considerable labor and ex-
pense, and with no certainty of obtaining a
perfeéct article, that a tube can be thus lined
by any mode now in use.

The object of my invention is to obviate
these difficulties and to produes a cheap,
quick, and simple process of lining such ar-
ticles ; and to this end it may Le stated in
general térms to cohsist in preparing a com-
pound rubber tabe, 8o made that its interior 1s

- strong and tough, while its exterior will be
softened. by heat, drawing this compoand tabe
into the hose to be lined, ayd there expanding
it, and setting itin place by heat and pressure,
" 'In illustration of the manner in which my

}nvention is, or may be, carried into effect, 1

‘will now proceed to describe the method em-

ployed by me of lining seamless or woven hose,

it being understood that substantially the

same method may be pursned in lining any
other tubing.

I make a sheet of any suitable rubber com-
pound—for instance, that used for the inside
of the ordinary rubber hose—and on one side
of this sheet is run a coat of pure gam, or of
rabber eompounded with white lead, whiting,
white oxide of zinc,-&c. The thickness of the
coat may be varied according t¢ the quality
of the goods to be lined. If the goods be very
rough, a heavier toat will be wore desirable
than if the material were comparatively smooth
‘and even. ~The sheet thus prepared is cut into
strips of the required length and width to
form the tube. :

" QCare should be taken to wake good seaws
or joints in the tabe, all of which is well un-
derstood by india-rubber manufacturers.

After the rabber tnbe is made it is laid-in
a carriage and run into a heater or vuleanizer
and cared, which operdtion will take aboat
one and a half to two hours, at 250° Fuhren-
heit, for the ordinary hose-lining compounnd’
bat the time and heat vary, of conrse, accord:-
ing to the compound used.  Afrer the tube
has been removed from the heater it will be
vuleanized sufficiently to giveit the necessary
strength to. enable it to be drawn into.the’
woven hose, and also to prevent its being in-
jured by the steawn, or its equivalent, used in
expanding and foreing its exterior agaiust the
interior of the woven hose, while it will soften
under the influence of héat, so that it may be -
forced into the meshes of, and firmly adhere to,
the woven fabric. The tube. is now ready to
be inserted into the seamless hose, which may
be accomplished in the following manner : To
one end of the lining-tube is fastened a string,
which is passed through the hose by means of
a rod or wire. The tube can then be drawn
through the hose without difficalty.

A small quantity of pulverulent matter may
be rubbed over the outside of the tube, to fa- .
cilitaté the passage of the same into the bose;
or the tube may be drawn into th® hose by
any other sujtable means.

After the tube is in the hose a coupling is
inserted in each end of the saine, and securely
fasiened thereto. One end df the hose is then
secured to a steam-pipe, and the other end to
a blow-off pipe, provided with a small valve
or drip-cock. ~All counections being made,
steam is let on slowly, to allow the tabe to be-
come warim, and to expand into place, which
will probably take about five minutes, and

_the steam may then be let on until it reaches

a pressure of from fifty or sixty pounds to the
square ineh, if the tube be stroug eusugh out
varying according to the size and strengih of
the tube to be lined, and whether it is rough
or smooth inside. During the time the steam
is turned on the valve or drip cock in theblow-
oft pipe sbould be almost shut, or opeved jnst
far enough toallow the condensed steam topass
off from the tube which is being lined. Fif-
teen minutes, under a high pressure, is snffi-
cient for almost any article. ‘

By this process no outside wrappings are re-
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quired, as is the case when makmg ordinary
_rabber hose. The hose wil! also'be clean when
tinished on accountof there being hnt little
handling during the operation -of lining, aud

the work ean be done by a few hands, and at |-

little expense.

1f desirable, the woven or seamless hose mag
be coated on the outside with india-rubber.
In such case the hose.can be submitted to the
vulcanizing process previous to the insertion
of its lining or afterward—that is to say, the

coating on the outside of the hose can be val-

canized either before or after the tube or lin-
ing is inserted in its place (preferably after)

by laying the hosein a carriage in the usual

way.
Iyam aware of the Patent No, 27 819 dated
April 10,1860, and disclaim the article and the
process l:herem described, the great difference
" being that the lining- tube used by me is a
compound tube—that is, a tube composed of
a sheet of the lining compound, with a sheet
of the cementing material outaside of it, the
" two sheets making one compound tube—whiie
the lining-tube described in the patent above
nsmed is an ordinary tube of vuleanized rub-
ber, wrapped around with rubber-coated cloth,
and then covered with rubber cement.
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Haﬂng now described my inventumk

4the manner in which the same 18 or m

carried into effect, what I clarn, and deslre to
secure by Letters Patent, is—

1. The process of lining hoseor tubing above
deseribed, consisting in first preparing the
compound rubber tube with a vnlcanized .in-
terior and au exterior capable of being soft-
ened Ly heat, next ingerting it in the tube to
be lined, and, lastly, expanding and heating
the hmng tube, 30 as to soften its exterior and
force it into the meshes or pores of the tube
to be lined, all substantially as set forth. . .-

2. Hose or tnbing made up of a tube of -

woven fabric or other like material and a
prepared cowpound india-rubber tube nnited
‘together, substantially as set forth.-
. % The process above described for coating
hose or tubing with vulcanized rubber, both
internally aud externally, as and for the pnr
pose set forth
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