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SAM PEPPER, OF NOTTINGHAM, ENGLAND.

LACE FABRIC AND METHOD OF PRdi)UCING SAME.

Application filed May 15, 1928, Serial 'Nb’.

This invention relates to improvenients in
fabrics adapted for production on twist-lace
machines and in the method of producing
such fabries and has reference to the pro-
duction of fabrics on twist lace machines
utilizing guide bars and pickers or jacks in
the manner customary to twist lace machines
of the curtain type. ‘ o

The invention 1s concerned primarily with
the production of double fronted fabrics on
twist lace machines of the said type. Nor-
mally fabries produced on machines of this
type have what is termed a right and a
wrong side the right side being the relief-
carrying face or.side. It is of course to be
understood that there may be no relief, this
depending entirely on the nature of the pat-
tern produced but providing there is relief
then in fabrics as usually produced on cur-
tain lace machines the relief will be on the
right side. ‘ ,

By the expression double fronted fabrics
is to be understood fabrics in which both
That is to say both
sides present velief carrying faces. ~As in-
timated there may be no relief on either face
depending on the pattern produced or alter-
natively there may be relief on only one face
but both faces are capable of carrying relief.

For further elucidation it may'%e said
that in ordinary lace curtain work the bob-
bin threads twist round all the patterning
threads and tie them on to warp threads
which latter threads are necessarily tight in
order to hold the fabric. The warp and
bobbin threads at the back or foundation of
{he twists show plainly as ribs on the fabric
and these ribs characterize what is known
as the wrong side of the fabric. This
characteristic is not present in double
fronted fabrics produced in accordance with
this invention as will be apparent from the
detailed description appended hereto.

"The principal object of the present inven-
tion is the provision of an improved method
for producing double-fronted fabrics, where-
by a greater variety of effects in such tab-
vies can be produced than has hitherto been
possible and whereby fabries of this type can
be produced of better quality and pattern
and/or more cheaply. Lo )

The principal feature of this invention
consists in the production of double faced
“ibrics on iwist lace machines by the em-

108,406, and in Great Britain May 12, 1925.

pl_oyment of two guide bars in combination
with jacks or pickers but without: the use
of additional elements for mechanically act-
ing upon the spool or warp threads to ' move
such threads transversely of the machine.
A further feature of this invention con-
sists in the production on twist lace ma-
chines of double fronted fabrics with relief
carrying faces on both sides in which the
space occupied by relief work in the front
is occupied by corresponding relief work in
the back. o »
" In the present specification the terms “a
full warp” and “a full set of spools” and
like expressions are to be interpreted as
meaning the warp or spool threads necessary
to furnish one thread to every carriage i. e.
the same number of warp or spool threads
as there are bobbin threads. :
Another feature of the present invention
consists in the production of double fronted
fabrics on twist lace machines of the type
set forth by the employment of a full warp
and a full set of spools (hereinafter referred
to as the basic threads) one half of the
warps and spools of the basic threads func-
tioning as front threads and the remaining
half as back threads, the warps in each half
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alternating with the spools of the same half

and each warp/spool of one half being op-
posed to a spool/warp of the other half if
threads additional to the basic threads are
utilized there being no threads to the front
of any of the front threads and no threads
to the back of any of the back threads.

It will of course be appreciated that any
convenient number of threads additional to
the basic threads may be utilized depending

upon the nature of the fabric or pattern to -

be produced; and yet another feature of
the invention may be said to reside in this;
that none of the threads additional to the
basic threads lie outside (1. e. to the front or
back) of said basic threads. :

Tt is to be understood that the. expres-
sions “front basic threads” and “back basic
threads” and similar expressions are utilized
merely to differentiate the basic threads so
that the relative dispositions of such threads
may be more readily understood and more
easily defined and further that half of the
front and half the back basic threads may
be disposed in one and the same bar.

" Another feature of this invention consists
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in the producuon of- double-faced fabrics
embodying cross-net effects wherein one of
the threads forming each crogs is. of right

twist, rmd the other- L‘uead of such cross is

of reverse twist.

It is well understood that lace machines
of the type to which my invention. belongs
are adapted to produce lace fabrics hfxvmcr
different. characteristi¢s, which ‘dre to: the
trade and those acquainted with machine-
made lace 'designated by ‘different’ names,
such as c1nole -tie, combination, madras,
closs- -net, doub]e tle,, double-action, ﬁlet etc.
The charactei"oi aiy such mach hb-made
lace i is determined by ‘the pattern mechamsm
that is employeﬁ, and’ which ‘governs the
oper ations of the lade-making nmch'ne it-

'Oeli, and “also by. the manner-of t}readx:ﬂnP

20

the gulide bfxrs ot the machine.
‘\/Iy invention, when' 1nco1pmated into a
lace mftchme, as will be hu ina hel de-

. scribed, s adaptcd by ‘the tse of ploper

Lo
(3

contro]hno or pattern meehamcms such as
are NOW well known in the art, to produce
lace Tabrics of different kinds snch a8 above

énumerdted, in ‘each and all of which may be

~omy 2bodied the {e‘ltures of’ novohy lmem to
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the Lombmed movements of

be Jescribed.

Ih order‘th at the nature of the invention
may be moré réadily” understood reférence
will now De made to the au*ompdnvmu
ch ngs whereil :-

Fig.1'id a ‘part edwnal view of a lace

ID‘ICh]IlB set up 1n 'XCLOI‘CL&HL(, “llh one-'

metliod of carrying out this invention.

"Tig.'2 is adapted to lusirate the ‘move-
menm of the threéads through the guide bars
fmél the in Vrceptv ns by the plCL@I‘S for ‘the
pro uctioh in' accordance “with this inven-
tion'of double fronted fabrics’ embodymo Té-
lief clotlun w1clxem*01k ﬁmno ‘and the
bach and front combin EFLIOII nip:

‘Fig.' 8 shows the pattern, or'the result of
thr ec.ds and
plckers as shown in Fig. ¢ cutel the plcke]s
have released the thre ads.

Figs. 4 and 5
ducmfr a fast Ldoed scallop “with plaited
pllldl“; in accordance 'w ith this invention,

In Fig. 1 the machine is’ shown with five
guide- bars one, designiated 1 at the back be-
iween the lifies & and k omdmo the basic
thread o« i and Anotlxu in the front le-
tween the lines’ ‘9 and 7 and. 1swndteu
guiding thé basic thread ¢ 0% n the ex-
cunple thleo intermediate bars ave shown in
the middle hétween the lities k and 7, but
the munbei of such iddle, or lntelmedmtb
bars nmv vaxv in' accoldance wnh the' dmr
acter of the inter m'\dmie’(n ‘secondary of-
fects 1nc01‘pomted with the invention.

" The'basic threads are pas%d through 1he
bats in the manner that a spool thread @’
running from ‘a spool” board n is threaded
throucrh thﬂ back bm 1 and a warp thl ead

5 illustrate a wethod of pro-

1,631,886

b? running” from a full warp beam m is
threﬁ ded directly opposite to 1t in the front
bar the next guide in. the back bar is
nre%defl with a waip thréad 0’ and the
opposite guide in the front bar with a spool

thread af and so on, threads 52 a?-being op-~
posed-to threads o’ 07 thrmwhout the lenoth

of the machine.

‘The’ threads «” 0" tie, thfxt is paos under
and over the bobbin mrcadc through the
getion of the back guide-bar ‘unless plckels
7 are inserted to prevent the tie. Thus the
plckezs may be said to influence the threads
in the back ''bal ‘megatively.” The thleads
@ b*'in the Aront guide-bar do not tie uhless
plckers are 1nse1‘ted to hold’ them until the
bobbin thie‘\d has Ch‘lng“d from * back ‘to
front, or vice veisa. 'Ile pickers therefore
influence the threads in the front bqr pom-
tively.

/\/hele thread o is 1equ11ed to tle, a
plcker is drawn Dack 1o the hne y an'odd-
numbered 1)1(,]\01‘ if the carriages ave at the
bdck, an evcn~numbered plckel if ‘the” om—'
tlages arc in front.” Where "a. thread 3’
réquired to ‘tie, an even- numbeleu plckel is
drawn back to % 'if the carriages are at thé
back, an” odd-numbéred pmkel if the' car-
ufm es ure in"front. - Where a thread 42’1
el to tie, an even- numbu’ul 1)101’61 is

certéd to the line ¢ it the” (“H‘llﬁOLS are at
the bach, while an odd-nimbered picker is
ingerted to the line g It the carriages are in
front.” Where o thread 7% 'ig requir red to tie,
anodd- numbered picker is “inserted to the

Tine ¢ if tlie”carriages ‘ave at the back, an

even-nu mbemd pmku to the line ¢ “if tHe
carriagis ave'in front. "W here neither back
1oy iront thireads ave requir od to tig, but a
hole ig'desived in the fabric, plckels are in-
serted to 'the line %" This prmup’lu of ma-
nipulating the pickers ‘obtains in'every case
where the basic threa
posed, half in the extreme back and half in
the' extreme front’ bfzr, and Tegardlessly of
what the number of nuennedmtc bars in the
dle bLtwenn Lh L&(,k aud flont bdrs
tay be.

Asodd- .mmbeled pickers the. hr sk p}ckel
in the imachine, the third, fifth and <o on,

are mdm:mod as cven hlLllb(,lLﬂ Lhu sec-
ond, Four th, and so on. ' )

"I‘lm lore, oing dn GCilO‘l% are ".'_*en undey
the & thidad o’ 1% in the

frst omd(, 0( tho bauh bm the first' guide .
in thg machine is started with avarp thread
b the’ divections 1egdldmg odd  and c\'en
pickets would have to be transposed. .

In the exumnple given in Fig. 1 with three
widdle, or mtemmdmu bars, the middle bav
of all ‘is” full- thleuded \\1th right twisted
spool threads e running from a spool board
» and the two remnining intermediate- bars
are each " full-threaded \nth reverse twisted
threads ¢ d 1unnmo fri om a’ double Warp
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beam o (tlnt is to say, a warp beam with
two threads to every carriage in the ma-
chine).

It will be understood, as has already been
suggested, that a curtain lace machine to
which my invention is applied may be
threaded differently from what is illustrated
in Fig. 1, accordingly as one or another
effect 1n the lace buino made is desired. TFor
instance one or more intermediate bars—that
is the thread bars betwden those designated
1 and )«nmy remain unthreaded and - the
proper shogging and pattern mechanism em-
ployed in “order to produce the particular
form of lace fabric desived. Tt is deemed
unnecessary to herein describe all the ar-
rangements of threading the bavs and  all
of the movements which may be given to
them to secure the desired effects in lace pro-
duction. I shall therefore only set forth
the movements required in producing a fab~
ric such as illustrated in Figs. 2 and 3, i

‘being understood that the m‘tchme 1s thlead-

ed as indicated in Fig. 1.

In order to ploduce multiple wickering
in combination with plaited pillars in which
four threads wicker 1n every wale (i. e. the
distance between adjacent pillars) five fully
threaded bats are employed of which bars
Nos. 1, 3 and 5 carry right yarns and bars
2 and 4 carry reverse twisted yarns. In
this case the basic threads will be located in
the two bars 1 and 5. One double lift
jacquard in double action or two single lift
jacquards in double action-is/are employed
in the determined sequence as follows:

” 1 2 3 4 5

g

2 :

=

S | Trick Intermediate bars. Pickers.

51 bar

=

g Re- : Re-

é Back. verse. Right. verse. Front.

11 Risel.| Rise 2_{ Fall 1.} Rise 1| Fall 1_| Rise 2_! Enter.

2 | Rest__} Rise 1.| Rest__| Rest...| Rest__| Fall 1.} Withdraw,
3| Falll | Fall2_ | Rise1.| Fall1_| Rise 1.| Fall 2_| Enter.

4 | Rest__| Fall 1_| Rest..| Rest._| Rest__| Rise 1.| Withdraw.

By the above method torchons, scollops and
other hand-made lace effects are enabled. to
be produced by virtue of the multiple wick-

ering in combination with the plaited pillars

and firm nip whilst additionally all the ef-
fects enumerated with veference to -the
above described arrangements can also be
obtained.

For the purpose of heightening the relief

work and distinctiveness of each face in fab-
vies produced according to the last men-
tloned method the intermediate bars 2, 3
and 4 or certain of these bars are caused
to fall an addifional gait so that clothing
is made behind the- Spool weaving in the
front and in front of the spool weaving at

the back. By this means an approxima-
tion to an independent fabric betwcen two
faces is obtained. According to the thick-
ness of the intermediate clothm(r desired
one, two, or all of the bars may be unployed
and where any bar.is not vequired Lo make
clothing between the relief surfaces a stop
screw may be provided for preventing such
bar from falling the additional gait.
Referring now to the duwmos which as
stated illustrate only one embodiment of the
invention it will be seen from Figure 1 that
the bars are threaded as deseribed with ref-
erence to the table hereinbefore appearing.

‘The movements of the'bars are as given in this

table and the following descnptlon paxtlcu-
larly with reference to Fi igures 2 and 3 will
render clear the manner in which double:
fronted fabrics with various effects are pro-
duced in accordance with this invention.
In Fig. 2 the sections B’, B2 B¢, etc., show
the movements of the threads and the in-
sertions of pickers on back motions, that is
to say, when the carriages with the bobbin
threads f are at the back; the sections F’; F?,
T2, etc., show the movements of the threads
and the insertions of pickers on front mo-

“tioms, that is to say, when the carriages with

the bobbin threads f are in front. ‘The discs
j represent the pickers; odd-numbered pick-
ers. are characterized by a dot, even-num- .
bered pickers are shown blank. "A full disc
denotes that the picker has advanced to the
line ¢ and influences a thread a?, or 5% posi-
tively; where a picker has a,dvanced to the
line K and intercepts a thread a’, or 7/, only,
the threads @* or 0% show in front of the disc,
At those places in the sections where no
picker is.shown, this has been withdrawn to
the line A.

In the section ¥’ an odd-number ed p1cker
inserted to ¢ by the bobbin thread 7’ causes
a thread «* to tie with this bobbin thread,
in B? an even-numbered picker inserted to ¢
causes the same thread «¢* to tie with the
bobbin thread .- This thread «® floats in
front of all the other threads and, in natural
size, covers them, thereby. giving ‘a relief
effect to the work seen from. the front. In
section F’ by the bobbin thread f* a picker
is drawn back to A so that a thread &’ ties
with the bobbin thread f2%," in section B2 a
picker is drawn back to A by, or at, the

"bobbin thread f* so that the same thread o

ties with the bobbin thread f% - This thread

o’ floats behind all the other threads, which,

in_natural size, gives a relief effect to the
work seen from the back.:
In B¢ B7, B® by /2 and f* odd-numbered

pickers advanced to ¢ cause threads 02 to tie

~with the bobbin threads 2 -and f*; by 7° the

picker is withdrawn to 4. and a thread 0’
ties with the bobbin thread f2. - The threads
b2 form loops which catch the bobbin threads
in front of the middle threads ¢, ¢, d and

i

70

(&)

85

90

100°

110

115

120

130



10

20

30

36

40

50-

™
[

60

65

when the. pickers release the threads. these
loops; in straightening themselves on account
of tension, draw the bobbin threads over the

thread ¢ in the manner described and illus-

trated in. British Patent 155,925 ; the middle
threads ¢ which form Qecondary loops and
catch the bobbin threads in front of &, on
suawhiunno themselves on account of ien—
sion, draw the bobbin threads over d in like
manner. ’lhe point where the bobbin
tlueads are. thus. drawn over the reverse
threads ¢ and d is where the back motion

commenced, that is to say, at that point

where those reverse threads (together with
all the other threads) had been moved or
izid over the bobbin threads. The thread 5’
forms loops which catch the bobbin thread
behind the threads d, ¢, ¢.and draw the bob-
bin thread under d, whne the thread e draws
it under ¢, at the .ponm where the front mo-
tion commenced, that is to .say, the point
where the threads had been laid under the
hobbin: Thus bobbin-threads and reverse
threads  have . hereby changed . positions;
where the rght twisted fhreads remain over

the bobpin thread this is drawn over the re- A

verse threads, where the right twisted
threads rémain under the bobbin thread,
this is drawn over the reverse threads, where
the right twisted threads remain under the
bobbin thread, this is drawn under the re-
verse threads. 'The consequence of this is
that the bobbin thr eads wicker or plait alter-
natively under and over the different warp
and spool threads ag shown in Fig. 8 in 1‘1‘16
sections BB to F® hetween the bobbin threads
Foand 4

Referring again to Iig. 2 in B* by /° an
oddmumbered _picker intervenes' to tie a
thread 52 to this bobbin thread, while by /
and /7 pickers ave inserted to K in order to
leaye a hole on each side of the accomplished
tie.. In. ¥t by #* an odd-numbered picker is
drawn back to 2 and a thread 07 ties with

the hobbin thread /%, while by f* and. f*

pickers are ingerted to X in order to leave a
hole on hoth sides of the accomplished tie:
When the pickers are withdrawn. in these
,(A(-tums the thread 02 pulls the bobbin
pads /5 and f° together from the front,
whlle the thread 0” pulls them together fr om
the back. In this way a firm combination
nip is formed as shown in the corresponding
sections in Mg 8.
1f the threads d, e were taken away, the
middle bars ﬂuldmo them either left empty,
or vemoved from the machine, so that only
the reverse thread ¢ remained as middle
thread and. the same pickers inserted ‘as in
o, 2 the result would be the same, minus
of (omsn the two 1nissing middle threads
d. e, that is to say, fwo threads would wicker
in each wale (the distance from the one
warp thread to the next) instead of four as
shown | in. the example: '

1,631,886

If, with the insertions of pickers ag in
Fig. 2 five middle, or intermediate bars; were
uged and threaded alternately with reverse
and right twist, the result would be the same
as above, with the exception that 6 threads
would wicker in a wale.

For the purpose of making filet in con-

junction with the above eflects the middle

b‘u of all with the spool threads e is used.
“Whele filet net is desired in the fabric the

pickers change from the line % to the line [

i the sequence :

1st back motion lﬂckers to k-

1st front motion pickersto 7

2nd back motion pickers to &

2nd front moticn pickers to !

8rd back motion pickers to %

3rd front motion pickers to. k-

4th back motion pickers to ¢

4th front motion pickers to &

5th back motion pmkers to ¢

h front motion pickers to % :

‘he above }s the formula. for 5. motion
filet net; for 3 motion filet net the formula,
beommnw with the back mutlon, would be

20 i T 77u, for T-motion filet net, beginning
with a back motion, k0 £ Lk Tk BikLE1E
In conjunction with filet net the bdsiu
threads work as hefore. descr 1bed namely,
plﬂhei% withdrawn to % to tie ¢ b ilne‘mds,
advanced to ¢ to tie theeads @* 0% the only
difference being that in this case " wherever
holes are lcqlu}ed in the fabric pickers must
advance to /.

In the production of p]cmeq pillars in ac-
cordance with this invention a fast edged
scollop may readily be obtained in the man-
ner lustrated in Figures 4 and 5. Figure
4 shows the production of -fabric with- the
full complement of bobbins. f7, 72 . . . ete.
represent the bobbin threads and B, b
ete. vepresent the warp threads in both §
ures. At p firm combination nips draw the
work together; at ¢ u large hole is made in
the fabrie so that the scollop (of which the
plaited  pillar with the bobbin fthreads 7
19})10&(‘E‘t‘ the edge) can recede into its con-
cave })dl :

MNow Lhe fabric is produced without the
bebbin 2. That is to'say the- carriage with
thig bobbin thread is removed from the ma-
chine where the division is 1eqmroﬂ At the
division the fabric is then produced as shown
in Figure 5 and it will he seen that thread -
0’ can be readily withdrawn leaving the
pillar of /2 as a fast edge, that is, an edge
that requn% no cutting.

Claims:

1. Double fronted fabries produced on
thst Iace machines in which there ave relief

arrying. faces on-both sides of the fabric
&nd in which the space occupied by relief
work in the front is occupied by conespond-
ing velief work in the back.

5. Tl e method of producing double front-
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ed fabrics on twist lace machines; which con-
sists in dividing the basic threads employed
into a front group and a back group,through
which the bobbin threads are carried and
with which they twist, and shifting the spool
threads of ome group of basic threads to
cause relief to be produced on one face of
the fabric, and shifting the spool threads of
the other group of basic threads to produce
a design on the other fice of the fabric.

3. The method of producing double front-
ed fabrics on twist lace machines, which con-
sists in dividing the basic threads, composed
of warp threads and spool threads, into two
groups, a front group and a back group,
through which the bobbin threads are cas-
ried and with which they twist, and shifting
the spool threads of both said groups to pro-
duce identical designs on cerrespondingly
opposite faces of the fabric, the design on
one face being formed by the spool threads
of one group and the design on the. other
face by the spool threads of the other group.

4. The method of producing double front-
ed fabrics on twist lace machines, which con-
sists in providing a full warp-and a full set
of spool threads, these being arranged into
two groups, one half the warp and spool
threads to function as front threads and the
remaining half to function as back threads,
and arranging the same so that the warp
threads in each group =alternate with the
spool threads in the same group, and each
warp thread of one group is opposed to a
spool thread of the other group, shifting
the spool threads of each group to produce

a design on one face only of the fabric, and

tying the warp and spool threads by means
of bobbin threads which are passed back
and forth through the two groups of warp
and speol threads.

5. The method described in the last pre-
ceding claim, including as an additional step
the ~ introduction of = additional threads,
wwhich tie with the bobbin threads, Interme-
diate the aforesaid front and back threads.

6. The method of producing double front-
ed fabrics on tivist lace machines which con-
gists.in dividing the basic threads employed
into a front group and a back group through
which the bobbin threads are moved and
with which they twist, and arranging inter-

rediate warp and spool threads between the

said groups of basic threads, certain of said
intermediate threads being reversely twist-
ed and others right twisted, said reverse
twisted and right twisted threads being po-
sitioned intermediate each other in the di-
rection 1in -which. the bobbin threads are
moved, and arranged whereby an interme-
diate right twisted thread operates to draw
a bobbin thread over the reverse twisted
thread that is opposite thereto on those mo-
tions where the reverse twisted threads are
laid with the bobbin threads thereunder, and
wherein a right twisted thread behind a re-
verse twisted thread drawsthe bobbin thread
under the reverse twisted thread opposite
thereto on those motions where the reveérse
twisted thread is laid with the bobbin thread

thereover. .
SAM PEPPER.
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