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< Be it known that I, Joun S, PATTERSON ) 8

- citizen of the United States, residing at Chel-

sea, In_the county of Suffolk and State of

Massachusetts, have inveated certain new
and useful Improvements in Hose, of which
the following is a specification”>

- Thig invention relates to rubber or analo-

.. goushoseof thekind having cores or strepgth%

IC

ening-webs of textile fabric. :
~ Prior to. this invention rubber hose has

- been chiefly of three kinds or types—namely,
- first, “fabric hose,”” comprising a flat web of

woven fabric saturated with rubber or com-

position and wound on s mandrel for as.

many turns as give the number -of thick-

nesses desired to make, for example, two-
PIY: three-ply, or four-ply hose; second,.
‘ .

braided hose,” where the textile core is

formed of threads braided together, so that

one of the series of threads proceeds in right-
Kand spirals and the other in left-hand spi-

rals, usually at an angle or pitch of approxi-

mately forty-five degrees; third, ‘“woven
hose,”” where the fabric layer is woven in a

~circular loom, the warp-threads extending
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longitudinally and the wefts running aroun
m & spiral, which is of very low pitch if a sin-

- gle shuttle is used, and the pitch of which in-

creases with a given size of weft in direct pro-

portion to the number of shuttles, so that |

with a four-shuttle loom the weft has quite a

- perceptible pitch. With each of these kinds
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 of hose there io ordinarily an inner lmi‘ng—

tube of rubber and an outer covering of ru

~ ber or rubber composition, often protected
- externall

- each kin

by a layer of friction fabric. With
a?so.. the textile core is usually so

- impregnated with rubber or the like as to be

40

‘1mpervious, and in case of two or more layers
or plies of textile fabric these are unitecf by
the 1mpregnating composition or by an in-
tervening layer of rubber or other cementing

" material. -
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- transversely of the hose."

- The fabric hose has in the é,st been the

most extensively used.. The fabric is ordina-
rily cuton the bias, so.that it is applied with
1ts warp and weft threads extending obhiquely
to the hose. It is sometimes also g plied
with its threads extending longi
he disadvan-

o tages of fabric hose are that it is unsymmet-

PN

- The most
has been the woven hose.. It is very strong, -
does not expand or swell under pressure, and
_ 9rdina.ri]1fr oes not stretch or shorten. Its
Incapability . .

it almost impossible to force the shank of a

single shuttle lying
“but this ma _
unduly expensive. It is desirable to operate

‘the circular loom with at least four shuttles,
and preferably with eight shuttles, since

Ing twist under pressure. This

tudimnally and

+ - Application filed August 80,1005, Serial No. 276,387,

and s.tlré'tch under pressure ,' and 'for'usewith
steam or other fluid under pressure a leak in
the Inner tube is commonly followed by a

burrowing of the fluid between the layers of

~ Braided hose has had a com(f)amtively
limited use owing to its inherent defect that

fabric, thereby destroying their adherence
and ultimately ruining the hose. - -
~ 60

by reason of the steep spiral of its textile -

braided also stretches endwise. In some in-
stances 1t 1s found to swell transversely and

threads it swells under pressure and if loosely

shorten endwise under pressure. Braided
hose 1s intrinsically weak and incapable of
successfully sustaining a material internal

pressure. - _
perfect hose- heretofore made

of expanding, howéver, renders

coupling into it without injuring it, which in

practice is a serious disadvantage. It also.

is subject to a tendency to twist under pres-

sure, owing to thé fact that its weft-threads
are applie
be practically eliminated or scarcely __Fe_r-_

y a

spirally. ‘This tendency would
ceptible if the core were woven with o

of the IOW.;.‘Eitch of the spiral of such weft;
es its production so slow as to be

[
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thereby with a given speed of rotation the
hose-is woven four times or eight:times as

fast as would be the case with a single shuttle;

 on a single weft, because
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but the use of four wefts givessucha percepti~ -

ble pitch that the hose exhibits a very annoy-
efect 1s

much more marked with eight wefts and

“becomes so annoying that the use of eight

shuttles is practically interdicted. The
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steeper pitch 1s due to the combined width

of the wefts for one turn, being (according to

the number of shuttles) four or

the width of a sing

eight times
le weft. S

hose of two or more plies and aims to avoid

‘the tendency of the hose to twist under pres-
.. tages of Tabric hose at 1t 1 ymm ‘sure and to impart to it sufficient elasticity
- rical and with a bias fabric is lidble to swell | to enable it to receive the shank of a coupling

1O

. My present invention relates to woven
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without injury, while avoiding any weaken-

ing of the hose in its resistance to internal
pressure. |

To these ends my invention provides as the
reinforcing means a combination of two (or
more) layers or plies of woven fabric each
of the character produced by weaving on a
circular loom—that is to say, each has longi-
tudinal warps and spiral wefts, the welts of
one fabric or web being right-hand and those
left-hand spirals. The
weft spirals should be of equal pitch 1n order
that the tendency of an internal pressure to
impart a right-hand twist to one web shall be
neutralized by its tendency to impart an
equal left-hand twist to the other web. To
this end the two webs or textile layers are
interengaging, being so united that neither
can move or twist under pressure independ-
ently of the other. This is best done by ce-
menting them together by an intervening
layer of rubber composition.

While my invention 1s embodied in a two-

ply hose, it is not limited thereto, since there
may be two, three, or more layers of tubular
woven fabric with their wefts extended spi-

rally in alternately opposite directions, so as
to mutually resist and neutralize the twisting
tendency of one another. |

While my invention might be realized n 2
hose the woven layers of which have each but
a single weft-thread, yet it is preferable that
the wefts be spirals of steeper pitch, and pref-
erably at least as steep as that corresponding
to the use of four wefts or to the employment
of four shuttles in the loom. My invention
goes further, however, and contemplates the

employment of eight or even more shuttles,

depending, however, upon the size and diam-
eter of the hose, in order that the weft-threads
may be laid on in a spiral of a sufficiently
steep pitch to impart 2 certain amount of
elasticity or exga,nsibility under internal

out permitting the hose to
materially yield to this pressure.

My invention avoids both extremes of

pitch heretofore used—namely, the nearly
zero pitch of a single weft in a woven hose, on
the one hand, and the approximately forty-
five-degree pitch of the respective threads mn
the core of a braided hose. Such number ot
shuttles as will afford a pitch for the weft-
threads varying between five degrees and ten
degrees to a plane perpendicular to the axis
of the hose will be found to best realize the
conditions of my invention. Take, for ex-
ample, a hose of two inches internal diame-
ter with its fabric core woven with eight
shuttles, using a thread of the size ordinarily
used giving about sixteen meshes to the mnch,
the pitch of the wefts will be about seven de-

- grees, and this will be found in practice to

sive excellent results. This or approxi-

" mately this pitch affords a slight capacity of

60 expansion, sufficient, especially when accom-
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panied by a longitudinal compressive strain,
to enable the shank or thimbﬁ of a coupling
to be forced into the end of the hose without
bursting or injuring it, since the wefts are
thereby forced back upon themselves to
spiral of lower pitch, accompanied by a cor-
responding lateral expansion, which 1s most

' marked in the inner layer or core and 1s

partly taken up by the intervening layer or

tube of rubber commonly provided between
the webs or cores. '

Having ‘thus indicated the nature of my

invention, I will now proceed to describe 1n
detail one embodiment thereof with reference
to the accompanying drawings, wherein—
Figure 1 is an elevation of my improved
hose, partly dissected away to show 1ts succes-
sive layers, the hose here shown having a
two-ply core. Fig. 2 1s a transverse section
thereof on the line 2 2 in Fig. 1, showing a
four-weft fabric woven upon the lining—tu%e.

Fig. 3 is a transverse section on the line 3 3,

showing the inner and middle fabric layers

woven on. Fig.4 1s g transverse section on
the line 4 4. I%i . 5 is a dissected elevation
showing a four-ply hose. Iig. 6 Is a trans-
verse section thereof on the line 6 6, showing

an eight-weft fabric woven upon the lining-
tube. |

In the drawings the illustration of the
woven fabrics is partly conventional and 1s
not to be taken as a mathematically exact
portrayal thereof.

In the drawings,et A designate the usual
inner or lining tube, which is commonly
made of pure rubber. Around this 1s woven
the inner fabric layer B. Around this is ap-

plied a layer of any cementitious material,-

preferably a layer C of rubber. Around this
is woven a layer B? of fabric, the wefts ol
which are pitched in the contrary direction
to that of the fabric B. For a two-ply hose
the outer covering D will be at once applied,
as shown in Fig. 1, but for a three-ply orfour-
ply hose another layer C? of rubber 1s ap-
plied over the fabric B? and over this 1s
wound & third fabric layer B®. For a four-
ply hose another layer C* of rubber 1s ap-
plied, and over this a fourth layer B* of
fabric is woven on, and, finally, the outer
covering-layer D is applied in the usual man-
ner. The fabric layers B B* B® B* are woven
on successively by means of an ordinary cir-
cular loom, using as many shuttles as are
necessary to impart to the wefts the desir-
able pitch or inclination. When the layers
of hose are thus united, the hose is cured or
vulcanized in the usual manner, whereby the
layers are thoroughly and permanently ce-
mented together.

In two-ply hose the outer and inner fabric
layers should have their wefts of equal and
opposite pitch. This is done preferably by
using wefts of the same size and an equal
number of shuttles running in contrary direc-
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For a three-ply hose the two inner
layers may thus equally eppose each other,
and being ordinarily of sufficient strength £0
resist any internal pressure for which the

‘hose is designed to be used the outer fabric
‘layer or core may have some other or differ-
be applied according to.

some other or different system or of different
- material without affecting my invention.

Preferably, however, the outer layer is woven

on like the others and has its wefts pitched

contrary to those of the next inner layer.
Any number of textile layers may be used,

according to the degree of strength reqmred

My improved hose is non-twisting and

practically non-expansible and does not ma-
. terially shorten under

pressure. If made
with the wefts of a suitable pitch—say from

seven degreesup to any practicable limit—it

is given a sufficient expansibility to enable 1t

- to receive the hose-coupling shanks without
~injury. The hose has the utmost pliability

- contained fluid nor in any leakage or dis-

.30.
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consistent with the requisite strength, and as |

1ts layers are wholly distinct leakage through
either one of the rubber tubes or layers A C
does not result in any spiral burrowing of the

ruption of the hose. |
While I have described n.y 1mrent10n as

"apphed to hose, it will be understood that it
“may be used in the manufacture of other de- |

vices—such, for mstence as eleetmc ceblee
or the like.

I claim as my invention the following-de-
fined novel features substantially as herem—
before specified, namely:

1. A hose comprlsmg two tubula,r woven |

3

1nterengag1ng Webs the one W1th1n the other,

“each having long1tud1na,1 warps and splral_

wefts, and the wefts of said webs being re-
Spectwely right and left spirals.

2. A hose com prising two tubular woven
interengaging webs, the oue within the other,
each having 1011g1tud1na,l warps and sp1ra,l
wefts, and the wefts of said webs being re-

spectlvely rlght and left spirals of . equel

pitch.

3. A hose comprising two tubular woven

interengaging webs, the one within the other,
each having longltudmal warps and splral
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wefts, the latter four or more in number for
each web and the wefts of said webs being

respeetwely right and left spirals. .

4. A hose consisting of a hning-tube, a
woven web inclosing 1t a second woven web
cemented to the first, and an outer covering

layer, said webs havmg each lengltudmabl'

warps and spiral wefts, the latter bemng sp1rals
of opposite pitch.

5. A hose comprising a plurahty of bubu-
lar woven interengaging webs one within an-
other, each web
and splra,l wefts, the latter having suflicient

pitch to afford 2 slight expansﬂ)lhtv under
1011 itudinal compression, and the wefts of

' sald webs being spirals of opposite pitch.
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aving longitudinal warps

In Wltness whereof I have hereunto ewned' ‘

my name 1n the presence of two subscnbmfr
Wltnesses

“JOHN 8. PATTERSQN.‘

Wltnesses
- KuGENE V. MYERS
THEODORE T. SNELL -
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