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My mventmn relatES to the weamng 6f Pil
fabrms and comprises-a nigyel process for making
g -double pile fabric composed of two fabrics
each’ -comprising - two “serigs’ 6f binding - warp

threads, one seties of stuffer warp ‘threads; and .

weft yarns) - -connected by one or moré’ (prefEr-
‘Hbly two) -series of p11e warps common to woth
fabrics. The “fabric produced by- the precess
comprises 4 -dotble fabrlc composed of &+ neg
fabrics-each contammg tWo- sets of bmder warps,
-3, set of ‘stuffer warps and pairs-of fillér of Wett
‘threads, the two s1ng1e fabrics Bethg ufited by
_-oHe or inore’ (preferably two) §er1es -of - pﬂe Walp
‘threads-eommon to both-fablics: A fabiic Hith-
iR the-above: descnpmon arid a-Process -of makmg
it ‘are -disclosed in Lietters Patent for & Ieom
adapted: to weave such g, fabric, No. 2,285, 763 1+
sued to nre June 9, 1942, -on -an apphcation Hisd
WAy 21, 1041, Ser. NO.“394,409, ‘anid also it -#i
} apphcatlon filed of -ever -“date herer’s 5 Seridl
“No. +439;831. “The ‘present invéntion, hotWeéver,
is an 1mprovement ‘ont the -proeess descfrbed in
saidpatent and-enmbadies other feattires thaﬁ are
heremafter deseribed and clained.
“Phé Fatd patented machme comprlses two We‘ft
ya:rn stipplies; ofrg-at-each-side- ‘of the loom; axd
two shiittles each a&apted to engage’ d-weft: Yari
‘from the'supply at'each sidé of theloom arid prll
a double pick thereof across the loom ané bhén
release- ‘the ‘yarn.  -TWo series (6f-binder Warps
afd one serie-of stuffer warps-dre arranged -5
each level: The two ghuftles- traverse the loom
snmultaneous}y ‘ih - opposite - direstions - at- £%6
Iévels,-one* through & shed formed -4t the upper
Tevel and’ ‘thie other through-a shed formed-at fsﬁe
dower-level. The: two shuttles then: g

érse the Toomr™ s1mu}taneously i oppoésite dn*ee—
tmns At the two levels.” CA smgle‘set of pile ‘warps
rovided whic] jor: 40" each -simtltansots
movement of * the two: -shuttles, is trafisferréd
fror -ohe shed to- another Ag°the loom is-con=
stmcted each- shuttle traverses the upper wa‘rp
shed ‘in one- direction -and then the lower’ Warp
shed in ‘the opp051te direction.: In ‘oflier* worc‘rs

both~ shuftles traverse ‘the loom, first st~ oné 4

fevel ‘and then gt the other- Jevel, in -éithet a
élockwise drrectlon or n a coun’ﬁer-clock‘mse
directmn ;

*The advantage i such a*proeess, as comp‘ared
with weaving: on mdard loom whose’ shu’ctl'es
carry their own supply;‘ls “that it nrore ‘than
doubles productmn “The - weavmg n» such' ' a
standard- log r*tv&o‘ “fabrics- ~s1m tancousty
would just-dot if it were nnt for
the neCessfcy, mth“the stant?ard 100m, -of “§tops

‘10

15

20

95

‘30

35

supply diill édn be Gpétated

?cenvem‘,lonal ishuttles.

&eem 'ﬁe féﬁlae@ ﬁmha wh@ﬁevef Jemher
(uifel Feplopishrient: - I tHE. Brobess
§ ¥ioh nEeESIafy 6! §bopithe a6t
to-replerigh the Fadh, since 18 Shisttibs s do ot
earry their -owd §upply; and the ¥ siipplies
idés «of th looti-edh Bé eﬁlémsﬁed »wmﬁ-

pihg t}f’e

‘ot stepPifig & ;
of -oné supply 1) the aﬁxiaﬁce énﬂ df B héw su{a-
Bly: -A niore iHpEHEant Yinte-savihg £a0tor;! Thows:
BVer, 16 that the JAULtIES-<Whieh dre 'rea,ﬂy only

bl GarFiers sHyE Very LBkt h. Wweight 8sxeoh

carrymg theffowd
1616 tapidly | thdt s,
iriseit Hiore Wkt Piek rrhintte; than ¢ait
Al ‘these Taectons; tilett -
together, give # §pbed: of prodiétion that: Freatly
exdeads thie §pesa that wotlld:be atthined by such
meré dup‘hcafﬂcm #E wotild be ivolvel ih Mmersly
Weaving sitltgieolisly ‘two indepéndent fabmibs

pared with ordinary shuttles

‘on an ofdmary Ioom :

~The A6t TabFe ik by thé pwcess e
‘bedymg tHE iivéntion . hieretd olkmed diffefs
from the rdot’ble ifabric diselosed i my said patz
ont hthat B the ldttey. dbuble fablic & sixigle
series of pile warps. engagés ltexfiate »double
Ppicks -of Weft:in -eadh. 46, whéréas dn:ithe
dotible fgbric fiade by the' iprosess: embodying
the -invention: herém .Claifred 4 singlé séries of
pile waibs -engagés every foaritht double pick -of
Weltin gach fabric; anbther Series:of: pile winps
@ two be nsed: 4lso engaging levery:forith
‘dotible - pick ‘of ‘wept iy edch! fabric; pltermate
double picks :0F Wekt therehy engaging: a}temate
sefles of: plle warps in:€ach:fabrie. :

The Tove gpedific object:of the' presenb‘mven’-
ti6n is 16 make the. double fabuié just désaribed

gt doublé the' spesd ot which thesifailar idouble
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fabric disclosed in my saidpatent-can e made.
76 this: end T provide: four setls of bindér warps,
36 Forl the upper fabrictand tWwolifar whe' Jowst
fabic: tivo gety of ‘sStuffer svarpsy one for the
upper fa,brm é.*mi oh&ifor the' lowsr fdbrié; axmd
dopreterally tivé:sets;. ofpile

‘e fabric:: cohtaining two:setsiofpile
is shown mf the a‘écompanym’g drawmg,-

g F vavtdmgfam a‘ldhgf the'ling (6 the “iarp,
ef 4 Tabic Wover By - Y mpx‘oved proéedsy

" Figs. 2 gnd 3 dre dingrams; alongithe:line of
the warp, illustrating the albérna’ﬁe arrangement
of ‘warp sheds:

“Tnrtheé: fu&»theiridesoﬁﬁmon of the proces@ yefers
etice VHIE b figde o these figuyes. . id and: brare
the two binder warps of the Uppér Fabridyc and
d thettwo Dinder WarDbY. of the Joway:fabric; ¢ the
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stuffer Warp of the upper fabric; f the stuffer
warp of the lower fabric; g and . the weft yarns
of the upper fabric; ¢ and j the weft yarns of
the lower fabric; m and n the pile warps, each of
which is common to both fabrics.

The warp heddles are manipulated to form
four sheds having one arrangement of warps al-
ternating with four sheds having another ar-
rangement of warps. In Fig. 2, the four sheds
are formed by the several warps as follows:

(1) Between binder ‘warp a and stuffer warp e.

(2) Between pile warp m and binder warp b.

(3) Between binder warp ¢ and pile warp 7.

(4) Between stuffer warp f and binder warp d.

The alternate sheds, illustrated in Fig. 3, are
formed as follows:

(5) Between binder warp b and stuffer warp e.

(6) Between pile warp n and binder warp a:

(7) Between binder warp d and pile warp m..

(8) Between stuffer warp f and binder warp c.
At each side of the loom are provided two weft
yarn supplies. . In one specific embodiment of the
process, a bobbin carrying a supply of weft yam
g and a bobbin carrying a supply of weft yarn i
are arranged at one side (say the left side) of
the loom; and a bobbin carrying a supply of weft
yarn h and a bobbin carrying a supply of weft
yarn j are arranged at the other side of the loom.
Shuttles o, », r and s are provided for the four
warp sheds Each shuttle is of the type, herein-
before described, shown and described in my said
patent, ;

After one beat of the lay and the formation of
sheds 1, 2, 3 and 4 hereinbefore described, shuttle

o envages the supply of yarn ¢ and, traveling ‘

from left to right, pulls a double pick thereof
through shed 1; shuttle p engages the supply of
yarn h and, traveling from right to left, pulls a
double pick thereof through shed 2; shuttle r
engages the supply of yarn i and, traveling from
left to right, pulls a double pick therecf through
shed 3; and shuttle s engages the supply of yarn j
and, traveling from right to left, pulls a double
plck thereof. through shed 4. All the shuttles
travel simultaneously.. :

‘Each .of -the shuttles, affer it completes its
traverse, releases. the weft that it-has pulled
through the described warp shed.

The paths of the four shuttles, in their de-

scribed traverse of the loom, are, of course, at .

different levels, Immediately after the four shut-
tles traverse the loom as described, shuttle o is
dropped from the uppermost level to:the next
level below it and shuttle p is raised from the

latter level to the uppermost level; while shuttle s

is lifted from the lowest level to the next level
above it and shuttle r is dropped from the latter
level to the lowest level.

.After the rnext beat of the lay and the forma-
tion of sheds 5, 6, T and .8 hereinbefore described,
shuttle.p engages the.supply of yarn ¢ and, trav-
eling from leit to right pulls a double pick thereof
through shed 5; shuttle o engages the supply of
yvarn h and, traveling from right to left, pulls a
double pick thereof through shed 6; shuttle s
engages a supply of yarn i and, traveling from left
to right, pulls a double pick thereof through shed
1; and shuttle r engages the supply of yarn 4§ and,
traveling from right to leff, pulls a double pick
thereof through shed 8.

Succeeding movements of heddles and shuttles
are repetitious. of .the above operatmns which
results in the formation. of a double fabrlc like

that shown in Fig. 1.

. As the woven double.fapric is fed 1nte1m1t-
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tently forward, the connecting pile yarns m and n
are severed by a cutter and .the two fabrics are
wound around spike rolls, as disclosed in my said
patent.

The disclosure of mechanism to effect the above
described operations is unnecessary, since such
mechanism is fully illustrated and described in
my said patent. However, the process embody-
ing my invention is not dependent for its oper-
ation upon any particular mechanism. Indeed,
aside from'the necessity, from a plactlcal com-
mercial standpoint, of providing a power loom
adapted to practice the process, its practice is
not dependent upon any particular mechanism.
For example, the fabric may be woven on a hand-
operated loom.

‘While the mechanism for effecting the above

. described -operations may be considered to involve

little more than a duplication of the mechanism

‘fllustrated and described in my said patent,

neither the process nor the resultant fabric con-
stitutes a mere duplication, since the sheds are
so formed that there is produced, not two double
fabrics each like the double fabric produced. by
the pa,tented loom, but only one double fabric.
That is, both of the processes produce double fab-
ries, alike in that each single component fabric
comprises two sets of binder warps and a set
of stuffer warps, there being a set of pile warps
common to both fabrics. While the fabric pro-
duced by the specific process herem described
contains an add1t10na1 set-of pile Warps common
to: both fabrics, one of them might be omitted.

The two fabrics, however differ in that in the
fabric disclosed in my said patent the single set
of pile warps connect half the pairs of wefts of
one fabric with half the pairs of wefts of the other
fabric; while in the fabric produced by the process
embodylng the present mventmn each of the. two
sets of pile warps connects one- -fourth of the pairs
of wefts of- one. fabric with one-fourth of the
pairs of wefts of the other fabric.

As above stated, it is not gessential to utlllze two
sets of pile warps,: since elther the pile warps m
or the pile warps n may.be omltted and in such a
fabric, also, the single set of pile war DS connects
one-fourth of the pairs.of wefts of one fabric with
one-fourth of the pairs of wefts of the other
fabric.
~ The advantage of the present p1ocess ‘there-
fore, over the process practiced-in the said pat-
ented loom is not that it -produces two douple
fabrics instead of -one’ double fabrie, but that it
produces one double fabric having  features. in
common. with, but not identical w1th the fabric
disclosed in the patent,- at tw1ce the spead at
which the double fabric of: the patent is produced,
and therefore ab much over four limes the speed
of production of a single fabric-on an ordmary
pile fabric loom: Considering - the .factor . of
higher practicable speed of travel of the shuttles
and the factor of contmuous opezatlon without
replenishment of the shuttles, the speed of pro-
duction approximates, and may exceed, five times
the speed of pr oductlon of the oxdmary loom. .

As cne of a number ‘of possﬂole modxﬁcatmns
each of the shuttles may at’ all tlmes traverse the
loom on the same level, first in one direction and
then in the other duectmn .This modlﬁcatmn
would necess1ta.ue the. employment of elght yarn
supplies, fou1 ‘ab each sidé of the loom.. .

Less desxrably, instead ¢ of’ utxhzmg four shuttles,
of the kind described - in_my salcl patent -which
are adapted to pull a’double pick.of yarn across
the:loom in each direction: oftraverse, four des
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vices known in the art ‘as needles; having yarn--

engaging means at only one end, may be. used.

Needles, therefore, can insert & double pick of

weft in only ohe traverse of the Ioom. If their
speed-of operation: is- assumed o ‘equal-the speed

of flying shuttles having weft-engaging means at

both ends, the speed with which the deuble fabric

is formed would be only half that which is at-

tained with such shuttles, but would equal the

speed ‘of production attainable ofi the loom: de-

seribed in my said patent when eperated asthere-

in described. SRR k e

" ‘YWhile the employmeént of only one or two sets
of pile threads is- shown and described it will be

understood that, in the weaving of multicolored : 1

tabrics, additional pile threads may be utilized;
one being substituted for anether when a change
in coler is-te'be made. When not-required on the
face of the-fabrie, these additional pile threads
may be carried ‘as’ dead" threadds in the body of
oiié or the other fabrics; that is, through proper
jaequard:control, they would be made to act as
stiiffer threads.  Therefore, in claiming a set of
pile threads I mean to inelude: another set of
pile threads, or any cne of & plurality of other
sets of pile threads,” that may be -substituted
therefor. It will also- be understood that such
substitute pile threads may be sufficient in num-
per-and so distributed -as to dispense- with- the
nedessity of providing threads: which- funétion
exclusively as stuffer threads. - ST
As above suggested, while the pile threads m.ziy
all be white or of natural color, some or all of
" thém may be colored, or the yarn may-be printed
i such a way as to-show a pattern when woven: .
As‘an example of variously colered pile threads
and-the substitition of one-set of pile threadsfor
another set. a- ‘number of pile threads might: be
carried in-each dent of the reed, half of differens
colors in the top clotli-and half of (preferably) :
corfesponding colors’ in the bottom cloth.: By
jacquard control -one or more- pile threads -of
(preferably) corresponding colors ‘may-be selected
for each fabric (thus creating a figure -or design
in the woven fabric), the remaining pile threads
functioning as stuffer threads as’ above described:

What T claim and -desire-to-protect by Letters
Patent is: LT e e
" 1.-The herein’ described process- of weaving
pile fabrics: which comprises manipulating: four
sets of binder warp- threads,” two sets of stuffer
warp threads and- pile warp threads to form
four sheds; one shed between ome set of binder
warp threads and one set of stuffer warp threads,
an adjacent  second "shed between “pile "warp
threads and & second set of binder warp threads;
a next adjacent third shed between a third set
of binder warp threads and the second set” of
stuffer warp threads; and & next adjacent shed
between the second'set’ of stuffer’ warp threads
and ‘the- fourth set of binder warp threads, and
inserting simultaneously double picks of weft
yarns between all of said sheds; then manipu-
lating the four sets of binder warp threads to
reverse the relative positions of the two first
mentioned sets of binder warp threads and of
the two last mentionéd sets of binder warp
threads and so manipulating pile warp threads
that the second shed is formed between the first
set of stuffer warp threads and the first set of
binder warp threads and that the third shed is
formed between the fourth set of binder warp
threads and pile warp threads and inserting
simultaneously double picks of weft yarn be-
tween all of said sheds: thereby forming iwo

-20 sheds; -then'

‘25 warp threads; -

3

vwoven fabrics, each conprising fWo séts of bifider’
warp threads aad-a set-of stuffer warp threads,
united by pile warp thicads common to both:
fabries. o e ) o
- 9. "The Herein déseribed process of weaving pile
fabrics which coniprises manipulating four sets
of binder warp threads, two sets of stuffer wary
threads and two sets of pile warp threads t¢
form four sheds; ‘ohe shed between oge set- of

B

‘10 pifider warp threads and-one set of stuffer warp

threads, an adjacent sedond shed bebween one
¢ét-of pile’ warp: thréads and a second set of
Binder watl threads; & negt adjacent fhitd shed
thivd set- of\"’birgs‘leii“;\'mi’ﬁ threads and
et of pile warp threads; 'smd'.ai'?ﬁe‘xg

agnipeld
threads and pile warp't

tive positions of the t
birider warp threads; o
sets of binder warp:

fitst mientiofed setz ol
the two last mertioned
eady dnd of the twe pile
nsérting: ' sinultaneously
double bicks Gf welt:| etween @1 of said shieds,
thereky fornding wover Tabries, ‘each cois
prising two: sets of binder warp threads and one
set of stuffer warp threads, united by two sets
80 &f.pile warp threads common te both fabries: -
- '8, The. herein described--process: of ‘Wweavitg
* pile’ fabric which - comprises maniptlating four
sets of binder-warp threads and two' sets of pile
warp threéads to form four shéds; one shed Ye4
35 tween one 4t of bifider warp tliteads and one
set of pile “warp threads; ‘an’ adjscent second
shed between said set of pile warp: threads and
o’second set of hinder warp threads, a next ad-
jacent third shed between & third set of binder
warp- threads and the other set of pile WaID
thieads; and ‘& next adjacent fourth shed be-
tween the-last named set of pile- Wwarp threads
and the fourth-set of binder warp threads, and
inserting simultaneously double’ picks of  weft
5 yarns between® all of said' sheds;” then manipu=
lating the binder watp threads and” pile Warp
thireads to Teverse the relative positions of the
two- first mentioned sets of binder warp' threads,
of ‘the” two ‘last mentioned’ sets of binder warp
threads, and of tHe two sets of pile warp threads,
and -inserting simultaneously double picks of
weft yarns between all of “said sheds; thereby
forming two woven fabirics’ each comprising two
sets of binder warp ‘threads united by two sets
of pile ‘warp threads cornmon to both fabrics.
- 4. The herein described process of weaving pile
fabric’ which 'comprises ‘manipilating four s&ts
of binder warp threads and pile warp threads to
form four sheds; one shed being between two'sets
of binder warp threads, an adjacent sscond shed -
between pile ‘warp ‘threads and one of the last
ngmed sets of binder warp threads; and each of
the next two sheéds between "the other two sets
of binder warp -threads, and inserting simul-
taneously double picks of weft yarn between all
of said sheds; then manipulating the four sets
of binder warp threads to reverse the relative .
positions of the two first mentioned sets of binder:
warp threads and of the two last mentioned sets
of binder warp threads and:so manipulating pile
warp threads that the first and second sheds are -
formed hetween the first named two sets of binder
warp threads, the third shed between pile warp
threads and. one of the second named two sets
75 of binder warp threads and the fourth shed be-
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tween ;the second named two sheds of binder
warp. threads, and simultaneously inserting
double picks of weft yarn between all of said
sheds: thereby forming two woven fabrics, each
comprising two sets of binder. warp threads
united by pile threads common to both fabrics
and engaging every fourth double pick of weft
yarn; , . . .

- 5. The herein described process of weaving
pile fabrics which comprises manipulating four
sets of binder warp threads, two sets of stuffer
warp threads and pile warp threads to form four
sheds, one shed between one set of binder warp
threads and one set .of stuffer warp threads, an
adjacent second shed between pile warp threads
and a second set-of binder warp threads, a next
adjacent third shed between a third set of binder
warp threads and the second set of stuffer warp
threads, and a next adjacent shed between the
second set of stuffer warp threads and the fourth
set of binder warp threads, and providing four
weft yarn supplies; inserting simultaneously
double picks of weft yarns between the four
sheds respectively and then releasing the yarns:
then manipulating the four sets of binder warp
threads to reverse the relative positions of the
two first mentioned sets of binder warp threads
and of the two last mentioned sets of binder warp
threads and so manipulating pile warp threads
that the second shed is formed between the first
set of stuffer warp threads and the first set of
binder warp threads and that the third shed is
formed between the fourth set of binder warp
threads and pile warp threads; then inserting si-
multaneously double picks of weft yarn between
the four sheds respectively and then releasing
the yarns: thereby forming two woven fabrics,
each comprising two sets of binder warp threads
and a set of stufier warp threads, united by pile
warp threads common to both fabrics.

6. The herein described process of weaving pile
fabries which comprises manipulating four sets of
binder warp threads, two sets of stuffer warp
threads and two sets of pile warp threads to form
four sheds, one shed between one set of binder
warp threads and one.set, of stuffer warp threads,
an adjacent second shed bstween one set of pile
warp threads and a second set of binder warp
threads, a next adjacent third shed between a
third set of binder warp threads and the other set
of pile warp threads, and a next adjacent fourth
shed between the second set of stuffer warp
threads -and the fourth set of binder -warp
threads, and providing four weft yarn-supplies;
inserting simultaneously double picks of weft
yarns between the four sheds respectively and
then releasing the yarns; then manipulating the
binder warp threads and pile warp. threads to
reverse the relative positions of the two first men-
tioned sets of binder warp threads, of the two
last mentioned sets of binder warp threads and
of the two pile warp threads; then inserting si-~
multanecusly double picks of weft between the
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four- sheds-respectively and then releasing the
yarns; thereby forming two woven, fabrics, each
comprising two sets of binder warp threads and
one set of stuffer warp threads, united by two
sets of pile warp.threads common to both fabrics.

7. The herein described process of weaving pile
fabric which comprises manipulating four sets of
binder -warp threads and two sets of pile warp
threads to form four sheds, one shed between one
set of binder warp threads and one set of pile
warp threads, an adjacent second shed between
sald set of pile warp threads and a second set of
binder warp threads, a next adjacent third shed
between a third set-of -binder warp threads and
the other set of pile warp threads, and a next ad-
jacent fourth shed between the last named set of
pile warp threads and the fourth set of binder
warp threads, and providing four yarn supplies;
then inserting simultaneously double picks of weft
yarns between the-four sheds respectively and
then releasing the yarns; then manipulating the
binder warp threads and pile warp threads to re-
verse the relative positions of the two first men-
tioned sets of binder warp threads, of the two
last mentioned sets of binder warp threads, and
of the twe sets of pile warp threads; then insert-
ing simultaneously double picks of weft yarns
between the four sheds respectively and then re-
leasing the larn: thereby forming two woven
fabrics each comprising two sets of binder warp
threads united by two sets of pile warp threads
common to both fabrics. )

8. The herein described process of weaving pile
fabric which comprises manipulating four sets of -
binder warp threads and pile warp threads to
form four sheds, one-shed being between two
sets of binder warp threads, an adjacent second
shed between pile warp threads and one of the
last named sets of binder warp threads, and each
of the next two sheds between the other two sets
of binder warp threads, and providing four yarn
supplies; -then inserting simultaneously _double
Dpicks of weft yarn between the four sheds respec-
tively and then releasing the yarns; then ma-
nipulating: the four sets.of binder warp threads
to reverse the relative positions:of the -two first
mentioned sets of binder warp threads and. of the
two last mentioned sets of binder warp ‘threads
and so manipulating pile warp threads that the
first. and second sheds.are formed hetween the
first named two sets of binder warp threads, the
third shed between pile warp threads and one
of -the second named two sets of binder warp
threads and the fourth shed between the second
named two sheds of binder warp threads, then
simultaneously inserting double picks of weft yarn
between the four sheds respectively and then re-
leasing the yarns; thereby forming two woven
fahrics, each comprising two sets of binder warp
threads united by pile threads common to both
fabrics and engaging every fourth double pick of
weft yarn. . . o .

; JOSEFPH L. BAKER.



