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Griginal applicaiidn filed January 381, 1910, Serial No. 540,582,

17, 1910,

To all whom it may concern:
Be it known that I, Lawrewer A SUBERS,
a citizen of the U Tnited States s, and resident
of Cleveland, in the county of uyahoga and
State of 01110, have mwnted certain new
and wuseful improvements in fire-hese and
analogou% tubing constructed of laminated

. cohesive mtu‘ ‘ound members having vary-
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& 15 not reliable f

ing limits of elasticity, of which 13 herepy
declare the following fo be a full, clear, and
exact deseription, such as will mqble others
skilled in the art to which it appertains to
make and use the same.

The objects of this invention are to pro-

“vide a tubular fabmc which will meet al‘ of

the various mmuvemema of high pressure
Lose or tubing, as fire hose and hose adapted
Lo analogous u»eb, wherein great’ 1e€1<tf\nce
o 1]1tb1“’)‘l]. pressure is demancka and in
which tubular fabric when under pressure
all torsional twist is umctmml" dlmmmed
while the diametral expansion ‘and the lon-
gitudinal elongation or contraction can be
controlled as desired and can he cale ulated,
being made possible by the peculiar arrange-
ment and o istruction of the com’)onent
parts of the tubniar fabric.

About the fwo most common forms of
hose. now mqm factured have v1th«ﬂ1‘ a cir-
cular wov ir irie, or have a fabric buiit
up of ctrl ss of rubber frictioned textile ma-
terigl “01 md | around a nmnchel or form.
The most obvious faults of the former are
excessive elongation, and some torsional

5 twist, with a corrugated interior, which in-

mrenses the fl‘x(‘tlonal resistance to the pas-
sage of fluid under high pressure. The
second form of hose, ahO\\S excessive diam-
etral expansion, with an excessive contracs
tion or clongation in length, tegether with
a Im{jo amount of torsional twist when put
under high pressure. " This exeessive stretch-
ing of fabric is obvicusly detiumental in its
cfucrs we 11\0111110 the hose so much that it
‘or any great length of time,
The wesent inv um(,n proy 1doK a tubular
fabrie wherein the diametral and longitudi-
nal strains on the fabric from high mto‘"lml
pressures arve so balanced by the peculiar
construction of the fubric that neither pro-
ciees ary exeesgive stretehing theveot,

i

The fulwie of which the tubing is con- |
strncted may be desevibed s o laninated- |
CONeSIVe - m‘w vimd structure formed of

cerds or fibrous members coliering in ad-

Specification of Letiers Patent.

Divided and this application filed Getoher

Serial No. 587,632,

hesive material without braiding, weaving,
interlacing or interlocking any one laycr of
the fabric.

It is understood that the prlme necessity
in the arrangement of the fibrous members
in & fabric hfxvmﬂ great {ensile strerigth in
both lateral and 1onﬁltudmal dh ections, that
all fibrous members bhould have a f'omrolled
ratio of expansion and elonﬂatl(‘n and that
the fibers or fibrous members forming the
separate layers should have a predefel mined

ratio of expansibility relafive to each other
and be under a predctevunned amount of
tension, a condition nnposslb}e in woven
fabrics where one set of fibrous members as
the warp are relatively straight and the

Patented Dec. 5, 1911,

65

70

cther set of ﬁbrous members as th woof are .

extremely crooked arzd not under tfension
of any kind. In the herein described fabric
the amount of diametrical ex pansion rela-
tive to the elongation can be spprox mately
computed and controlled in each Lwer

That vortion of the tubular fabric de-
swned to resist longitudinal stréss may be
formed of series of bfxnds of twisted cords
or threads, of bands of cabled varns, of
single cords or threads, of woven or other
“xuetermlmd material, but whatever the
mat erial the first of a certain number of
series is wound parallel to each other af o
predetermined angle on a mandrel, so spaced
that the remainder of these series would
just fill the spaces between the members of
the first series, and an equal number of se-
vies similarly spaced, wound parallel to each
other at o reverse angle, the first of the lat-
ter series. wound on top of the first of the
Tormer ~011L‘b. and the remaindeér of each
series wound alternately in the same order,
Leing compressed to fill the openings and co’
11011110 together in a conting of adhesive ma-
ter al which may be vuleanizable. The re-
‘-ISLULL(-} to lateral stress or expansion is ob-

tained by means of close lying similar mem-
buQ wound in cir cumiere ential or spiral form
i the fabric.

It may be stated that the fabric herein de-

seribed 1s similar in character in all material:

respects to that deseribed in some of the
ciatms originally fled in mv pve\'mlls ap-
11&"”‘()}1 Ser. No. 540,082, filed Januavy eL,
1{10, which this is a divis ional appliea

‘iiﬂ?;. aud tally adapted for pressie

‘.!L

1~\ r‘\[

. 1”1’1“0 such as fre hme and analogous tub-

ing. The fabric is co means of

stvueted by
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80.
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a

_a fabric making device substantially like the
machine invented by me, and illustrated in
my said application No. 540,982.

In the present application two systems of
interwinding the cords or bands are de-
seribed, which may be called the two group
and four group systems respectively, but
the system can be varied by increasing the
number of groups occurring in each layer
of the cords or bands without departing
from the spirit of the invention or scope of
the claims. :

To control the relative expansion and con-
traction or elongation of the several layers
under pressure so that a unitary effect will
- be produced a peculiar method or system 1s
required. To have excessive expansion dia-
metrically will cause the hose to shorten lon-
gitudinally and to have excessive strength
20 circumferentially relative to its longitudi-

_nal strength will cause the hose to elongate

under internal pressure. Therefore, if the
- strength of the fabric layers adapted to re-
sist diametrical stress is equal to or balances

the strength of the layers adapted to resist’
longitudinal stress, a balariced condition of :
strength in the hose is obtained in which

there will be very little elongation or con-
traction or expansion. Hence both classes
of layers of fabric are required to obtain the
desired result, the parallel, equally spaced,
. interwound, and angularly laid layers pre-
viously described to resist the longitudinal
pressure and a circumferentially laid or spi-
ral layer or layers adapted to resist dia-
" ‘metric pressure. By calculating the ulti-
mate strength of the cords or bands laid at
_approximateély 45° and 135° to any longitu-
“dinal surface. line -and then that of the cir-
cumferer .-} laid cords or threads, the
stretch o. the.cords or threads may be so
adjusted by variations in the numbers of
twists per inch that all of these members
when under maximum stress may be made
to burst at the same moment, thus obtaining
the joint maximum strength of all the mem-
. beérs under ‘stress. Again if the amount of
stretch of which the inner layers are capable
is less than the amount of stretch-of which
the outer layers are capable, the inner layers
will rupture or break before the outside lay-
ers have a chance to'receive their share of
the internal pressure. Since the outer. and
.inner layers are of different diameter the in-
ner layers must expand more easily than the
outer layers in order to stretch with the
- outer layers, therefore the stretching capac-
. ity of the inner layers must.be accommo-
dated to the stretching capacities of the
outer layers which are of greater diameter,
and the ratio of stretching capability must
vary inversely to the respective diameters of
the several layers. For this rcason the
fibrous members comprising the inner layers
are caused to have a greater stretching capa-

1,011,090

bility than the outer layers by giving a
greater number of twists per inch to the
cords comprising them than to the cords com-
prising the outer layers. The ratio of stretch-
ing capability of any one layer can thereby be
approximately contrelled relatively to that
of ‘any one of the other layers. In the inner.
layers the number of twists per inch in each
cord is rreater than the number of twists in
the outer layers and the component bands or
members aré also laid under less tension
than in the outer layers. The effect is-that
the inside layers are first affected by inter-
nal pressure, and are free to expand and
transmit the pressure to the outer layers be-
fore reaching the elastic or bursting limit.
The ultimate bursting limit is affected by
many things among which are the weight of
the yarns employed in making the cords, the
number of twists per inch in the cords in
each layer the adbesions of the substance in
which the cords or bands are embedded, the
manner of interlaying the cords or bands to
vesist lateral and longitudinal separation
thereof, and the amount of tension under
Ivhich the bands comprising the fabric are
aid. - - ;

The strength of this hose for resisting in-
ternal pressure is not materially lessened by
kinking or bending upon itself under pres-
sure, as in all fabrics now in general use.

The invention is hereinafter further de-
scribed, illustrated in the accompanying
drawings and specifically pointed out in the
claims.

In the accompanying drawings Figure 1
is a side elevation of a section of a hose

pipe showing parts broken away to reveal

its - construction; consisting of an inside
lining of rubber upon a cylindrical mandvel,
an inside fabric consisting of u two group
system of parallel, equally spaced bands of
twisted cords or threads wound part at an
angle of preferably 45° and part at an angle
of approximately 135° to any longitudinal
surface line of that layer, enveloping this
a circumferential or spiral layer composed
of close wound cords, next a similar two
eroup system of bands of cords to the first,
and finally a rubber covering showing a
five ply construction. Fig. -2 is a similar
view showing a two group system of paral-
Iel, equally spaced bands of twisted cords
or threads having the two halves of a cir-
cumferential layer of equally spaced par-
allel bands of cords or threads wound in
two laminations in this two group system,
the whole forming a three ply construction.
Tig. 3 is a view of a five hose fabric, similar
to that. shown in Fig. 1 with the exception
that the interwound bands are formed of
parallel cabled threads cemented together
by unvuleanized rubber. Fig. 4 is a similar
view showing o three ply hose fabric, simi-

lar in construction to that shown in Fig. 2 130
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equally  spaced
stem formed of
ented together hy unval-
i 10. 5 is & similar elevation
of g hose in which the area wngement  of
baads in: the several layers or plies is va-
riously modified, the first layer showin g an

bt having the parallel,
bands of the two 0"1';\113 sy

cabled threads cem

-mwm”ﬁfete four group system 6 inferwound
TDAT
b3

Uul equally spaced twisted cords
s combined with equaily spaced,
-bands of tape or other woven mate
T '23 tse reverse direction, the socond
plete four group system of
5 ,37‘31“‘11 L‘mds of twisted cords
and equally qp%c sombined with
of tanes or bands o+ other wow

Lh bands of each set equa h*,/
railel and wound dmﬁonf\lh to

or

thi

allei

1ferential cords or areadb, but
to each other. Fig. & shows g
hz ers of distinet chararcter, the

four group systemn  of .“qmllv

pars He] interwound Lw_s’red cords
&s, “the second and mrnmmme
."Vs‘&:em of circumft

parailel nanm of

rced,

Shs

reads cam‘\.hﬁ_ with two

; er Woven na-

{he i);xn(:: ¢ parailel and

Iy space from eacH oinev' and wound
diggonally to J} eircumyerential cords or

evsrsdv to each other while

“the third layer is a complete four group

[
Tt

4

. group, D,fqi em of

50

ot ;..4.,,.‘.53

systern of equaily spaced, interwound bands
of tape or cther woven nmterml Tig. 7 1s
o similar elevation of a I‘osn and of similar
character to Fig. 8 except that the first layer

nsists of a com‘y)]eh four group system of
ally spaced, parallel, inlerwound r)dml;
of tape% or other wovea material while b
revnainder of the hose is identical in con-
’Lx action with ¥ig. 6. TFig. 8 shows o sim-
far elevation of a single Iayer hose fabric
dentical in const: the sedond
2y

troction with
ver shown in Flg. 5; Tig. 9 is a plan view
of a portion of fdbrlf‘ £orined on the two

sS4 aced H}l()l'

ound bands of twisted cords:
Mg, 10 s

transverse section therdof en

hne g-—« *F L9 TieL 11 3s a similar section
taken on LW\ {/ b Fig. 91 Tig. 121 sini-
i eetion on Hie e—p ifig. ‘> ig. 13 1% an
arged transverse scatmn of cne band of
tw ni@fl cordsy Fig, 14 s an isometric view
showing the relative positions of the seversl
bands in the two gs roup sys em before com-
p}esa‘nv\"f or F,)h“nmg into final shape, illns-
rating the order in which the hands nve
wound or la Jf7. to form one laver of two
plies; Tig 15 is a plan view 01 o faiw?r’
formed in a i'm“' arony :

= J
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2
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paraliel bamh of equally

, 011,060

i
Vroi

trensverse section on line d—d Fig. 15; f‘m
20 i a frdnsverse section on line e—e “1g.
1:\; Fig. 21 1¢ an enlavged transverse section
of oné of the bands; Hig. 22 is an isometric
view of & vor Lmn of the fabric shown in
Hig. 15 before ¢ cmpressing or Aattening tha
same g, showing the velative ~osition of the
bands \mu the order in - ﬂur‘h they ave
wound: y ; is a plan view of a portion
of fabr ot which £he tubing can be formed
showing band woven material e equally
spaced interswound in the two
_om> en; Fig. 24 15 side elevation of
a portion of a hose pipe s
five pT ¥ con struction, with a two group sys-
tein of the first two plies, having bands of
fape or other woven material interwound
am’ @qm-n spaced  but havi ng ‘he two
halves of a npmunue ential luyer of equaliy
spaced bands of tape or other woven ma-
terial wound in two mmn ations one among
the Tast laid members of the first two groun
sy sters and one among the frst laid men-
P1G
1 transverse section of one
bands: Fig. 26 1s a perspective
ion of the fabric %h()‘,\lnﬂ the
siion of the bands when wo PD'T
the order of windi ng the same, so th
mxe b }*d will fill the space between t 3o n‘u~
allel bands when the fabric is compressed ;
Fig. 27 is a similar vi w, and-is similar in
Lonsrrn« lon to Fig. 24, being composed of
bands of twisted cords or ihl‘“ldb instead of
L“mds ot tape, and alsc having the threads
composing the I mds in the q'ﬁfe”eint iayers
of different mﬂlmm of twists per inch, the
meqtot namber of tywists per inch nn the

T
24

of

bers of the second two group system.
>o IS an en!:u'

threads m the hands mmnosnw the inside-

plies and the least number of twists per mnl

on the threads in the bands componm‘y the
de phes. Tigs. 28, 29, 30 and 81 are

ﬁlev ation
Fm ent t

2
(3]

of portions of cord having dit-
wists per inch: Figs. 289, 9‘)a 309,
are transverse sections d‘u‘Lof in Fig.
32 the madified tw 15 per inch in the several
layers is illust me inn s1mplo construetion
of three lavers of angnl farly wound twisted
cords. IMig. 83 shows » an view of a piecn

: of !:lmo xm\mw the same cons rud.on as

that used in the }m se pipe shown m I*W 1.

H»(» various ways in which the fabric may
be Taid may be (mu']mu ‘lb fo‘]m\“ In Figs,
1. 9, 10 12, 23, 2%, 26 and 27,
45 and ‘-‘{- e Jl]nsu"xtod the two group sys-
tern, and in Figs. 5, 6, 7, 8, 15, 16, 17,18, 19,
20, and 22 is illustrated the four Or«mp
system.

In the two group svstem 1, 1, represent a
f w,uuﬂl" spaced, )‘u‘ﬂk‘i bands of

iy

‘”]'l(’% i
isted eords wo \mﬂ or hld at an az ')‘1(‘ of
YDPIoNinat or )17‘91 predot
: i ; hsu‘

s shoewn

m

howing a modified -
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4

L of unvulcanized rubber, which is placed
upon a mandrel M before forming the fabric
and the bands may be either coated with
liquid rubber as they pass to the mandvel
or they may have been previously thor-
oughly coated and pass dry to the mandrel.

 Upon’ and crossing these bands are wound
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at a reverse angle the similar regularly
spaced parallel series of bands 1%, 1% A
seriés of bands 2, 2, ave then wound thereon
parallel to the first series, in such a position
as to overlay and cover the spaces left va-
cant between the first laid bands, and next
a series of bands 24, 92, parallel to the second
laid bands 12, 12, are wouiid or laid in such
a position as to overlay the spaces inter-
mediate between the second laid bands this
completing one Jayer of two thicknesses or
plies of cord, ‘This structure is more clearly
shown in the enlarged Figs. 9, 10, 11,
and 12. Here the positions of -the different
bands are clearly shown. “Wheun the fabric
is pressed together the edges of the bands
20, 9, engage the edges of that portion of
the bands 1%, 12, which lie between the bands
2, 2, while the edges of the bands 2, 2, enguyge
the edges of that portion of the bands 1, 1,
that lie between the bands 1® 1%t Af ¢n-
larged transverse section of one band wvith
its Tubber coating is plainly shown in Fig.
13. - Here H, H, are the cords which are
embedded in the binding material I.

In Fig. 14 the relative positions .of the
bands are cléarly shown before the iembers
ave pressed down upon eich other into the
positions shown in the sectional views Figs.
10, 11 and 12." Tn one and three-eighthis inch
internal diameter hose the fabri¢ layeér niny
comprise eight bands of cord wowid in one
direction; and eight bands wound at approxi-
mately right angles thereto, so as to entirely

acover the mandrel at one application leaving

no openings uncovered, forming one layer of

fabric in the two group system consisting

of two plies.

In Fig. 1 a second layer Y is formed of
circumferentially or spirally laid twisted
cord, and o third layer Z of interwound
bands crossing each other, similar to the
first named layer X. An outer layer L/ of

“rubber or of any desired material forms the
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outer coating. S

In the hose shown in Fig. 2, first are
wound the equally spaced, parallel bands
1, 1, second is wound the circumferential
band whose convolutions B, B are equally
spaced and overlay the bands 1, 1, third the
equally spaced bands 2, 2, are wound, over-
laying the circumferential band B, B and
covering the space between the bands 1, 1:
fourth are wound the equally spaced bands
12 12, reverselv to and over bands 2. 2:
ifth is woune the circumferential band
B’, BB in equally spaced convolutions over-
laying and covering the spaces between the

1,011,090

convolutions of band B, B, while sixth are
wound the equally spaced bands 22, 2%, which
overlay and cover the spaces between bands
15, 12, In all cases the last series of cords
or bands is wound under considerable ten-
sion so as to compress the previously wound
members into the position shown in Figs.
9, 10, 11 and 12, and previously described,
the effect being to practically eliminate any
lateral movement of any of the constituent
bands,

In the four group system the order in

which the several bands are wound is dif-

| ferent from the two group system although

the result in forming a two ply layer is
somewhat similar.

In Fig. 92 the order of interwinding to
fill the spaces between the equally spaced
hands is clearly shown. First a series of
bands 1, 1, are wound on the rubber covered
mandrel, separated by a space wide enough
to receive three similar, parallel wound
bands. Next a similarly equally spaced
series of bands 1* is wound over series 1, 1,
and at right angles thereto. Then a similar
and equally spaced series of bands 2, 2, 1s
wound parallel to 1, 1, and over 1%, 1% but
lenving an equal unfilled space on cach side.
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A similar, equally spaced series of bands -

98, 98, are then wound parallel to 1%, over
9,9, but leaving an equal unfilled space on
cacli side. The next series of similar,
equally spaced bands 3, 8, is wound in the
gpaces between bands 1, 1, and 2, 2, but over
bands 22, 2. The similar, equally spaced se-
ries of bands 83,34 isthen wound in thespaces
between bands 12, ard 22, and over bands
he similay, equally spaced serics of

3,'..‘

bands 4, 4, is wwound in the last unfilled

spices beside bands 2, 2, and over bands
3a, 3%, Finally the equally spaced sevies of
bands 4°, 4%, are laid in the last unfilled
spaces beside bands 22, 2%, and over bands
4, 4, thus covering all spaces so that when
the fabric is compressed it will az.wme in
cross sections the appearance shown in Figs.
16, 17, 18, 19 and 20 of the thickness of two
cords or plies.

The fabric is held together by means of
adhesive rubber or other cementing material,
without which it has no cohesion whatever
but would immediately fall apart.

The hose shown in Figs. 3, 4, 5, 6, 7, 8
and 27 are obvious modifications in the order
of winding the varions members made pos-
sible by the principle of construction stated
which permits of great variation to accom-
modate special vequirements of use.

Tn Figs. 3 and 4 the bands running at ap-
proximately 45° and 135° are formed of
cabled yarns incorporated in a binding of

- rubber ‘in place of twisted cords, and the

circumferential or spiral bands are formed
of twisted cords,
durability of the fabric is great, since there
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In this constrnction the
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.are fewer twisted cords employed in the con-
‘struction and the friction of one member on

anotheir is much lessened.’ In Figs. 3, 6; 7,
and 8 some of the bands gnd in some cases
entive Iayers are formed on woven mate-

rial, in place of cords, and in Fig. 32 all the

lavers of cords are spirally wound but not
interwound at an angle of approximately
45° and 135°, :

In Figs. 1, 2, 27 and 32,.a modified ratio

Cof twist per inch in the cords comprising

the soreral layers is clearly shown.
In ¥ig. 1 ‘the cords in la ayer
greater number of twists per inc
layer Y and in layer Y than in laver 7, to
obtain the desired rvelative ratio of expan-
sion. The inner layer will expzznd more
easily than either of the others, and the outer
layer the least of-all. The effect being that

% have a

3
¥
i

internsl pressure will be evenly distribnted

Lhrouvhout the layers. he same condiﬁon
of modified bwist Th the cor‘ds i sewn qlm in
the other figures lost mentioned.” Various
amounts of twist peri inch are Qhown in the
cords illustrated in Figs. 28, 29, 30 and 31
laygely magnified.

In Fig. 32 the ‘modified twist per inch is
illustrated in thu'smlpleq qlb]o arrange-
ment lavers @, 4" and 7’ of coms.

After the 10% has been const rmted w h
a binding of adhesive vulcanizable
rial throwhout the outer coating is a*c
tached, and all parts ‘are anf‘am'fpd to-
Getber.

It is ObVIOHa that if memlhc members
were interlaid with the fibrous members or
m place of some of them, that the hose ca

be made strong. enough to resist extern q]
pressure so as to be nsed for suction hose.

It is obvious that for the purpose of con-
structing suction hose that the same system
may be eraployed whérein metallic members
mav be combimed with ﬁbrous material or
members. without departing from the scope
of the invention.

Having desenbed tne invention, what
ohlm as new and desire to secuyre bv Tetters
tent is: N

] Ina }ose in combm‘mom a rubber lin-
ing, a series of fibrous members coated in
rubber and p‘:cm apart and rupning in a

parallel d rection to each other at an angle
+,0 the axis of the hose upon said lining, a see-
ond series of members of fibrons material
(*mted in ruhber and spaced apart zmd Tun-
ning parallel to cach other fmd crossing the
first sories at an angle, a, thivd series of rub-
her coated fibrous mm”ﬂ,em laid théreon in-
terinediate of the first numed series.of bands
and parallel thereto to cover the spaces be-
tween the hands in the first named series,
and a fourth series of rubber eoated fibrous
members parailel to saild second series and
positioned to cover the spaces hotwoon the

members of the second series, a layer of par-

v
¥
pa

,0'10

than in.

"series until all spac

1,080 L

allel Siul“‘%”V laid members coated with rub-
-ber, wound upon said interlaid members,
an outer inclosing layer; all layers com-
pressed and cohcrmw tomtﬂer to form a uni-
tary structure,

2. In a hose,
ng, a eries of parailel
berg coated in 1'111)1)01‘
lining at an angle of m)s‘um‘rmhy 45°,
series of similar eabsequently laid -spa ced
members cr‘osv'?no ‘he same ni the .same an-
simiiﬂl paced members nter ia‘l and‘
arranged to o cover the inter vening spaces be-
t'wedn ine sr)af-@(- mewbers of the sai d firs
and second series, a tra .3}701‘\391‘,' and .«nplmh ¥
1’11(1 Inyer of twisted « fn’d and an e"ctozior

oating for the hose, said members and oute
hym' Ring ‘PCIOQGC{ in rubber, and said sub-
sequently laid s
to lie in and A1
spaced: =ﬂ1aﬂlel me
ries and of the spuced memi
sevies.

8. In a hose, o vuleanizable Hining, a fivet
series of paraliel ibrous m. mbers Taid there-
on at an angle of substantially 46° and
spaced apart, a second series of similarly
spaced fibrous members crosgsing the said first
series gt subommmnv right (m.;zies, and sub-
sequently 1ald . series of similari v apaced
fibrous meraber s, sald subsequently Iaid se-
ries being first uu(l to interlay +with the
spaced membezs of the first series and then
with spaced members of the crossing
arve covered said quced
members éompressed together to fill all caid
spaces, an exterior layer of Spll"l y wound
fibrous members, an exterior c\,‘umr of vai-
canizable material and a coating for each
fibrous member of vuleanizable material,
said complete hose finally vulcanized sub-
stantially as described.

4. In % hose, a rubber lining,
fibrous members coated with elas 'L
able material wound thereon at su
45°, and evenly spaced apart, a ses
of. similar and snmh*‘]v wound and coated
spaced fibrous members wound thercon Lt a
reverse -angle, snfmeqnent series of fibros
coated members interwor md thereon at s im—
Iar angles to cover the openings left between
the previcusly wound series, %pnailv ot
coated f’bl ous. members, the terision apon one

in combination, a rubber lin-
spaced fibrous mem-

LN

e

dm spaces betweer i
mbers of the firgt 131(1 asé~
ers of following

41 A
e

nd ser jes

of the oufer plies of members serving to comi-
press - hf ’-numut 1'(1 members to fll the
spaces ‘net‘v%a th

3. & hose, 8 » lining, a series of

nbmm memhuf; WOouT ‘i thereon snd regu-
larly spaced #dpart, a second series of simi-
lnlv spaced hibrous members wound thereon
at mﬂn angles therveto. subsequently spaced
series nf fibrous members wound ‘(herer‘n in
sucrecding plies parallel to said first weund
spaced members and interwound between

them to cover the said spaces between them

and

and laid upon ~~ald'

s of members comp"' essed.
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until all spaces are covered, the outermost se-
ries being laid under greater tension than
the inner series whereby the several series
are compressed together and into the spaces
to close the same, to form one ply of mem-
bers running in each direction, and to jointly
form one layer the members of which cohere
together.

6. In a hose, a rubber lining, a series of
spaced fibrous members wouhd thereon, a
second series of similar members wound at
an angle thereto, a third series wound par-
allel to the first series and intermediate of
said spaced members, a fourth series wound
parallel to said second series and interme-
diate of the spaced members, the outer series
being wound under tension, whereby the
members are compressed together to fill all
spaces between them whereby a two ply
fabric is produced, a saries of circumferen-
tially wound mwem™ers and a vuleanizable

"binding material for said members.

7. In a hose, a rubber lining, a.series of
spaced fibrous members wound thereon, at
an angle, a second ‘series of spaced fibrous

“members wound thereon at an angle to said

30

. are compressed together and the subsequently
wound ‘spaced men bers are forced into the

35

first series, and subsequently wound series of
spaced fibrous members alternately parallel
tosaid first and second wound series, and sub-
sequently laid series of spaced fibrous strands

sositioned to cover the spdces of previously.

wound men bers, the outer of said series being
placed under tension whereby said members

spaces between the first wound spaced menm-

" bers thus forming a two ply fabric, the

40

edges of ‘the members of one ply engaging
the edges of the other ply, and cireumferen-
tially wound fibrous members substantially
as described.. ' '
8. In a hose, an inner lining of vulcaniza-

 ble material, a series of spaced members of
fibrous material wound thereon at an angle
45

of substantially 45°, a second series of simi-

. lar spaced members crossing the first named

series at a reverse angle, subsequently laid

. series of spaced fibrous members wound par-

50

allel with the first and second series, alter-
nately, and positioned to cover the spaces
therein to form a two ply layer and circum-

ferentially wound spaced fibrous members.

* laid alternately over. one series of said first
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layer and alternately over another series,
so as to fill all spaces between said circum-
ferential spaced members, one of said series
of members being wound under tension,
whereby ‘the other series, of members are
compressed together:

9. In a hose, a lining of rubber, spaced
interwound crossed members of twisted cord
crushed together to formi an unwoven two

“ply layer, and a spirally wound layer of

1,011,090

twisted cord, the ratio of twists per inch in

‘the cords comprising the qufferent  layers

varying inversely as their diameters.
107 In a hose, a spaced series of laminated

interwoven members of twisted cord cross-

ing each other, and crushed together to form
two plies, with the edges of the members of
one ply engaging the edges of the members
of the othet ply, and a layer of spirally;
wound twisted cord, the ratio of twists per

70

inch in the layers varying inversely as their -

diameters and a cohesive means for cement-
ing the fabric together. ‘ ‘ .

“11. A hose composed of a series of super-
imposed layers of parallel cords, laid at pre-
determined angles, the number of twists per
inch in the cords comprising the inner
layer being greater than the number of
twists per inch in the cords in the next suc-

ceeding Iayer, and the number of twists per

inch gradually decreasing in the subsé-

quently applied layers and a cohesive means |

for cementing the fabric together:

_ 12. A hose composed of a series of super- ‘
imposed layers of parallel cords laid at pre- - '

determined angles to the axis of said tube,
and the cords in the several layers being

%0

provided with varying selected numbers of.

twists per inch according to the relative cir-

cumferential areas of the several layers, the

cords in the inner layer-having the greatest -
av ount of twist’ and a cohesive means for
cementing the fabric together., . . '

13. A hose, composed of a series of super- '
imposed layers of parallel cords, said cords

or threads running at a predetermined angle

in each layer and running at an angle te

100

cach other in adjoining layers, the mumber

of twists in the cords per inch in said layers
becoming relatively less as the circumferen--
tial areas of the layers increase, whereby the
stretching capabilities of the seve al layers

105

will vary inversely as the respective diame-

ters of the several layers and a cohesive
means for cementing the fabric together.

14. Tn a hose, separate layers superim-
posed upon each other, each layer composed.
of twisted cords laid at a predetermined
angle, the numiber of twists per inch in the
cords in the inner layer being the greatest,
and the number of fwists per inch in the
.cords in each succceding layer being rela-
tivelv less and proportioned to the limit of
elasticity desived, and difference in the di-
av-eter of said layers and-a cohesive means
“for cementing the fabric together, ‘

Tn testimony whereof, I hereunto set my
hand this 14th day of October 1910.

LAWRENCE A. SUBERS.

Tn presence of—
Ernesr Mosyax,

S. L. Exrane.
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