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UNITED STATES

PATENT OFFICE.

BENJAMIN L. STOWE, OF BROOKLYN, ASSIGNOR OF THREE-FOURTHS TO
J. VAN D. REED, OF NEW YORK, N. Y.

COMPOUND FABRIC FOR HOSE, &.c.

SPECIFICATION forming part of Letters Patent No. 427,929, dated May 13,1890.
Application filed October 9, 1886, Serial No. 215,762, (No specimans,)

To all whom 6 may concerm:

Be it known that I, BENJAMIN L. STOWE, of
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Compound Fabrics
for Hose, &c., of which the following is a
specification.

The fabrie in which my invention is com-
prised is a fabric woven for a portion or por-
tions of itsthickness and knitted for the other
portion or portions of its thickness. I am
aware that what may be termed a “ compound
fabric” has before been proposed, consisting
of a layer of woven fabric and a layer of
knitted fabric, the two layers being cemented
together. My fabric differs essentially from
any such fabric as that just referred to in
that under my improvement the knitted por-
tion is integral with the woven portions, the
fabric being asolid one, in which the knitted

- portion is embraced and, as it were, incor-
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porated with the woven portion, so that the
two are united by the intertwining or inter-
lacing of the strands themselves. In this
way I am enabled to combine in one homo-
geneous fabric those advantages which are
possessed by both woven and knitted fabrics—
as, for example, a tubular homogeneous fab-
rie having a woven exterior and an interior
knitted or provided with looped stitches will
possess all the inherent strength of woven
hose and at the same time will have the ex-
cellent interior surface which the looped
stitches of a knitted fabric afford for the se-
cure application of a rubber lining, and so
in a flat homogeneous fabric for machine-
belting the woven portion will afford the
strength, while the knitted portion furnishes
a frictional face which no woven fabric pos-
sesses. '

‘While my invention isdirected and adapted
to the production of a partly-knitted and
partly-woven fabrie, whether flat or tubular,
and whatever may be the nature or texture
of the woven portion, it has nevertheless been
designed more particularly with reference to
combining in one multiple-woven fabrics,
such as deseribed, for instance, in Reissue
Letters Patent No. 7,442, granted to J. Van D.

provided with longitudinal strands and a
weft in addition to the kmitted warps, both
of which kinds of fabrics have before been
used in tubular form for fire-hose, and it is
in this connection that I shall now proceed to
describe my invention by reference to the
accompanying drawings, in which—

Figure 1 is a cross-section of a portion of a
hose having a woven interior and a knitted
exterior. Fig.2 is alongitudinal central sec-
tion of the same. Fig. 3 is a view illustrat-
ing diagrammatically the manner of making
the fabrie. - 'The woven portion of thefabricin
Figs. 1 and 2 is two-ply, while in Fig. 3 it is
only one-ply. Figs. 4 and 5 are respectively
a cross-section and a longitudinal central sec-
tion of a hose having a woven exterior and a
knitted interior. Fig. 6 illustrates diagram-
matically one way of formingsuch a fabric.
Figs. 7 and 8 are respectively a cross-section
and a longitudinal central section of a hose
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in which the woven and knitted portionshave -

the same relation to each other as in Figs. 4
and 5, but in which the knitted warps or
looped stitches are formed from a portion of
the strands used in weaving the woven por-
tion. Fig. 9 illustrates diagrammatically one
way in which the fabric last referred to can
be made.

Similar letters of reference indicate like
parts in all the figures.

In theactual fabricthe strandsare of course
packed or ecrowded into close contact with one
another; but in all the figures of the draw-
ings I have represented them on a much en-
larged scale and separated widely from one
another, in order that their.relative position

.and direction can be clearly seen.

In Figs. 1 and 2 the woven portion of the
fabric is two-ply and thetwo plies are shown
at A A, abeing the warp and b the weft. The
external knitted portion consists of the lon-
gitudinal strands ¢, the weft d, and the knit-
ting-warp e. The loops of knitting-warp
extend from the interior to the exterior of the
hose, the looped stitches being upon the ex-
terior and binding the weft or filling d and
the longitudinal strand e upon the woven
portion. A flat knitted fabric of this general
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50 Reed December 19,1876, and knitted fabrics | character is illustrated in my Letters Patent 10c¢




i

1o

15

20

25

30

35

40

45

50

55

6o

65

No. 321,153, of June 30, 1885. This part-
woven and . part-knitted fabrie can be mace
in various ways—as, for instance, it can be
made upon a loom of the kind shown and
described ‘in Reissued Tetters Patent No.
7,442, above referred to, with such obvious
modifications of theloom as will suggest them-
selves to those skilled: in the arts of weaving
and knitting, the principal modifieations be-
ing the substitution of a knitting-ring forthe
Plain weaving-ring shown in said Letters Pat-
ent and such alterations of thie harness as
may be necessary to operate the various warp-
strands at the proper time. :For example, in
making on the loom the fabrie shown in Ifig.
3 the mode of procedure would be in a gen-
eral way as follows: All of the warp-strands a
are depressed, and from the first shuttle-arm
which passes over them a knitting-thread e
is supplied to the needles, one of which is
represented at X, (the knitting-ring being in-
dicated at Y,) the needles at this time being
in elevated position. The needles are then
drawn down and:the looped stitches are
formed. The needles remain depressed, one-
half of the warps pertaining to the woven ply
are raised, and with a second shuttle-arm the
weft b is deposited in the shed thus formed.
Next theremaining warp-strands ¢ are raised,
together with all the longitudinal strands e,
and with a third shuttleis deposited the weft
b pertaining to the knitted fabric. The nee-
dles are then again elevated and the opera-
tions above described are repeated, of course
with such manipulation of the weaving-warps
@ through their harness as necessary to form
the sheds requisite in weaving.

The manner in which a number of shuttles
such as hereinbefore indicated ean be con-
jointly used is shown and described in my
application bearing Serial No. 256,559, filed
November 30, 1887, and various mechanisms
known to those skilled in the art to which my
invention pertains can be employed to oper-
ate the needles on the inner ring. For ex-
ample, one such mechanism for operating
needles on a ring inside of a knitted tube is
illustrated in Letters Patent to J. Chantrell,
No. 27,430, of March 13, 1860,

The fabrie shown in Figs. 4 to 6,like that in
Figs. 1 and 2, has a two-ply woven portion;
but, unlike the latter, the knitted portion is
upon the interjor and not upon the exterior
of the hose. In making this fabric upon a
loom of the character hereinbefore referred
to the weaving-ring isretained and the needle-
ring (with accompanying knitting mechan-
ism) is placed within the weaving-ring, as il-
lustrated in Fig. 6, where Z indicates the ex-
ternal weaving-ring, the knitting mechanism
being supported and operated from above in
any convenient way.

In operation the needles are first elevated,
and with the first shuttle-arm the weft d per-
taining to the knitted fabric is deposited
around against the outside of the needles.
Then all of the longitudinal strands ¢ are
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raised, and with a seéeond shultle-arm the
knitting warp orthread e is deposited beneath
them, (that is to say, so that the longitudinal

strands shall be between the knitting-warp

and the needles). Then, with a horizontal
hook or needle from which the lateh hasbeen
removed, I reach out between each twoof the
longitudinal strands and draw in a loop of
the knitting-warp and deposit it upon a knit-
ting-needle X, and so, successively, with each
knitting-needle. The horizontal hooks or
needles just referred to are what ] term “feed-
ing-hooks,” which, together with the various
ways in which they may be used, are fully de-
scribed and illustrated in my Letters Patent
Nos. 393,184, 893,186, and 893,189, of Novem-
ber 20, 1888.  The needles are then depressed
and the looped stitches formed. - The warp-
strands and woof-threads are then operated
in the manner indicated to produce hose in
the reissued Letters Patent referred to. In
this arrangement the knitting-warp is repre-
sented as being inlaced or interlooped with
those warp-strands of the woven fabric de-
scribed in said reissued Letters Patent, there
designated -as tying threads or strands, and
which I here distinguish by the reference-
letters o',

The fabric in Figs. 7 to 9, inclusive, is simi-
lar in a general way to that shown in Figs. 4
to 6, the main difference being thatin the for-
mer the looped stitches of the knitted por-
tion of the fabrie are formed from a portion
of the strands used in weaving one of the
woven plies. The strands selected for thig
purpose are distingnished by the reference-
letterse’. In makingsuch a fabric I first ele-
vate the knitting-needles and deposit the
weft pertaining to the knitted ply. I then
raise the longitudinal strandsand one-half of
the weaving-warps. I then reach between
each two longitudinal strands ¢, and with a
hook seize a weaving-warp strand that at the
previous revolution of the loom pertained to
the lower warp-shed of the innermost woven
ply, and drawing in a loop of it deposit it
over a knitting-needle,and so on successively
for each knitting-needle. The needles are
then lowered to form the looped stitches, the
weaving operation then proceeds, and so on.

I can, if desired, provide each face of the
fabric with a knitted ply instead of forming
said ply upon one face only.

Having desecribed my invention and tho
manner in which the same is or may be car-
ried into effect,I desire to be understood that
the particular arrangement and disposition
of the strands of the compound fabric shown
in the drawings can be widely varied by those
skilled in the art without departure from my
invention, the main characteristic of which
is the union in one solid homogeneous fabric
of woven and knitted fabrics or plies.

I do not here claim,broadly, a combined
fabric fire-hose having a knitted interior in
which are incorporated a filling or weft and
straight longitudinal strands, a woven jacket
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or exterior, and a rubber lining for the knit-
ted interior, the same being the subject of
my application for Letters Patent filed April
2, 1890, bearing Serial No. 346,305.

What I claim, and desire to secure by Let-
ters Patent, is—

1. A compound woven and knitted fabric.

composed of. woven and knitted plies inter-
looped or interlaced to form a solid homoge-
neous fabric, substantially as and for the pur-
poses hereinbefore set forth.

2. A compound woven and knitted tubular

fabric composed of woven and knitted plies
interlooped or interlaced to form a solid ho-
mogeneous fabric tube with a knitted inte-
rior, substantially as and for the purposes
hereinbefore set forth.

In testimony whereof I have hereunto set
my hand this 28th day of September, 1886.

BENJAMIN L. STOWE.
Witnesses:
FREDERICK A. STOWE,
v NATHAN STOWE.
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