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UNITED STATES PATENT OFFICE.

- . JEAN, FARIGOULE, CF RARIS, FRANCE..

LACE-MACHINE,

To allwhom it may concern.: . . e
. DBe it known that I, Jean FarIGouLE, of
40 Rue des Jeuneurs, in the city of Paris,
‘Republi¢ .of France,. merchant, have . in-

vented. Improvements “in T.ace-Machines, of

which “the following is a full, clear, and |
- exact description. ‘

“The  present invention . has for object a.

machine for the manufacture of all kinds
of lace made by hand by means of bobbins,

~the machine being combined so as to. carry

out all the operations effected in manufac-
ture by hand. s ‘

In the manufacture of lace by hand the
position of the threads is assured by pins

which :the workman: places in the holes in.

the card bearing the pattern to be produced,

and which are left in long enough to prevent.
the pattern formed from becoming distort-.

ed; the operator executes the pattern of the
lace by crossing each- time either two bob-
bins with each other or one'bobbin with sev-
eral others, and produces. a lace as fine as
the pricking off 1s itself more or-less fine,
that is to say, as the pins are motre or less
close to each other.

-effects in manufacture by-hand is due there-
fore:—1. to the pricking; off at the desired
points by pins left in-place for the neces-
sary time; 2. to the optional crossings at
each passage of .a bobbin ‘éither with an-
other bobbin or with several bobbins; 8. tc

the fineness of the pricking off which forms

the pattern, : S
The present. invention.for -the. manufac-

_ ture of lace.reproduces exactly the same ef-

40

46

50

T

fects as are obtained by manufacture by
hand, because it possesses mechanism:ca-
pable of carrying out'the above specified
conditions. . . g :

In tulle or imitation lace looms the cross-
ings of the threads are raiSed at the center
of the loom by two bars provided with
points and forming combs and. working -al-

ternately. While. one of ‘these bars raises

the cressings just formed, the other bar with

its points maintains at the center of the:,

loom those which it has previously brought
up, but it lets them go-as soon as the first
has arrived at its height. ‘These points can
therefore only maintain’and hold back the
threads during a certain time, as do the pins

in hand - manufacture; all the crossings |
“brought up successively to the center of the:

The production of -un- -
distortible patterns of such varied and fine.

l

therefore reproduce- the patterns of :lace

‘made:by hand. - Looms have also been ‘in-

vented:-having  independent points ‘worked’
individually by a jacquard operating mecha-
nism, these peints carrying the crossings to
the desired points. < - -

The loom: which constitutes the subject
matter. of the! presentinvention is character-
ized from:-these different systems of known -
lcoms by a special point device, ‘combined
so as -to. fulfil: exactly the same function as

.the .pins -in -hand ‘manufacture. = This :de-

vice has a bar. with points similar to that in
ordinary -looms, and a line of points inde-

‘pendent..of each other mounted on a lével

with the center of the' loom; and receiving
their motion from. a jacquard: through the
medium: of-a special -operating ‘mechanism,

remain.-engaged - in. the crossings ‘of - the

~threads while: the others withdraw them-
~selves; the paoint bar thus raises up at each
‘movement - the crossings. which “have just

loom. become: pressed- against ‘each other in*
-a. uniform: manner. - These looms cannot

, Specification of LettersBatent.:.... Patented Oct: 6, 1914 -
Application filed May 27, 1310., Serial:No..563,817... - '
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.combined so-that certain-of*these points can:”

80

been formed, either against the points which -

have remained in place'to produce some ef-
fect, or: against the crossings  previously
formed at places where the points have been
withdrawn. - - - |

The-present-loom-is also' combined so 4s
to cross.and interlace in any manner what-

"F03vVer, at each movement, the bobbin threads

either yrith each other or with the warp or
spool threads, ‘ s

- In the ordinary looms, it.is only possible
to make, betweenthe bobbin threads and.

the loom, crossings of a like kind, that is to
say, the- warp or spool threads pass accord-

85A '

90

~warp -ort-spool:threads; at*each motion of

95

ing to the motion either all in front of or.-

all behind.the ‘bobbin thread; all ‘the car-
riages beingdriven simultaneously.  The
vesult of ‘this is that when a warp or spool
throad-has to pass” slternately in ‘front of
and behint several bobbin threads, the loom
has ‘to male, to cause this thread to pass,

100

2 number of -motions: equal ‘to that of the ”

bobbin threads encountered. -
In lace lcoms; when all the crossings are,
execuited - exclusively - with™ the ~ bobbin-

105

“threads, each series of crossings requires a”

stroke of 1he looms if the crossings are‘ex-. "

ecuted with the:bobbin:threads and a -warp

‘or spool thread passing -alternately in front

110
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of and behind these bobbin threads fewer
motions are required, but always two strokes
at- least of the loom in the most favorabie
case, that is to say, if the crossings alternate

regularly and more if the crossings alter--
nate irregularly.

The present loom permits on the con-
trary of obtaining in a single motion any
number of different crossings whatever
their direction may be and the manner in
which' they alternate, it should be. noted

- that this result cannot be obtained in hand

(20N

manufacture, bécause the number, of bob-.

b1ns which the operator can handle at each
ssage or shot 1s necessarily very limited.
Th1s crogsing of the bobbin threads and
warp or spool threads is produced in the
plesent loom by the employment of a spe-
cial operating mechanisin worked by a
jacquard and producing optionally the stop-
page or longitudinal movement of the ex-
ternal combﬁoals
In tulle or imitation lace looms, a suffi-
ciently great fineness can be obtained owing
to-the simplicity of the operating mecha-
nism of the carrviages, which, being always
driven simultaneously, may be fine and close
to each other, but in looms for lace where

" it is necessaly that the carriages be moved

1ndependent1y of each other, the necessity

of employing special devices for driving

each carriage has hitherto prevented laces
of great fineness from being obtained.
The present loom permits, notwithstand-

ing-the jacquard driving of the points and
of obtalmno a fineness

of the car riages,
which'is as. gr eat as is obtalned in the ordi-

nary looms; to this end it is provided with
special devices for mounting, guiding, artic-

ulating, selecting and drlvmg the carriages

and their pull rods, the whole being com-

~ bined 50 as to permit of the use of carriages

of very small thickness very close to.each

~ other, and of consequently obtaining very

. sheets of Lhe dmwmds

jacquard driven points;
view of the whole of the loom, certain parts

great fineness.

The present loom, by the special constitu-.

‘tion and combination of its essential de-
vices, is capable of carrying out the opeéra-
tions of usual hand manufacture and of
producing the same effects as are obtzuned
by this latter.

The accompanying drawing - shows, by
way of example, the present system of loom.

Figure 1 is a transverse section of the
loem— the figure being carried upon two
sheets of the dr awings; Figs: 2 and 8 show
different positions of the devme with the
Fig. 4 is a front

being in section, the figure being carried
upon two sheets of.the dnwmos Tig. 42

illustrates the jacquards controlhno the bars

of the device; Fig. 5.is a comesponchng
plan, the figure bem(r carried upon two
Flg 6 is an end

1,118,006

view showiig the driving mechanism of

the exterior comb-bars; Figs. 7 and 8 are
two detail views of cne of the middle comb-
bars; Fig. T being a vertical section along
the line A—A of Fig. 8; Fig. 8 is a hori-
zontal section taken alonc* the line B—B of
Rig. 7. . Figs. 9 and 10 are two detail views

70"~

of the supp01t for the selecting levers of the -

carriages, Fig. 9 being an elevation and Fig.-
10 a transverse section taken along the lme'

C—C of Fig. 9; Figs. 11 to 14 are detail
views showing the arrangement and assem-
blage of the selecting levers and of the pull
rods which drive these latter; Fig. 15 1s a
section taken along the line DD of Fig.

14 and showing the juxtaposition of the

different levels, Fig. 16 shows in plan the
arrangement of the needles and of the combs
actuatmg and guiding the pull rods; Figs.
17 and 18 are two detail views showing the

- mounting of the pull rods on their needles;
1 Fig. 1915 a transverse section on an enlarged

scale of the pull rods engaged between the
tecth of the combs and resting on- their
needles; Fig. 20 is a plan view showing the

distribution of the needles which drive the

pull rods; Figs. 21, 22, 23 show diferent
arrangements of bars infended for the driv-
ing of the needles wor king the pull rods of
the selecting levers. . Figs. 24, 25 and. 26
show in -horizontal sections the respective
positions of the bars represented in KFigs.

21, 22 and 23; Figs. 27 and.28 show two-
U‘Lttelns made by the present. system of

loom, TFigs. 29 to 33. show, on an enlarged

-scale, .the “different. shots for the manufac-

ture of a. p'Lttern called “Point d’Esprit” or
“Mouche”; Fig. .34 shows the finished pat-
tern ; Fig, 35 shows a. patteln made up of
a-number of superposed’ sections.

In the present 1mproved loom the car-
riages 1 are conducted from the middle

75

80"

85 .

40> o

95"

00

comb bars 2, 8 to the front or rear comb~ :

bars 4, 5 by catch bars 6, 7; each carriage is

brou0ht into engag ement, with the catch bar

110

which has to operate it by a lever § worked

bya jacquard apparatus as will be described

hereafter.

The front comb bar 2 is capable of bemO‘
raised at the front so as'to permit the op-
erator to pass, without any difficulty, the
warp or spool threads into the bars 9 seated
between the two comb-bars 2 and 3; to this
end the comb of this comb-bar is smaﬂer, a3
is shown by Fig. 1.

The comb- bfu"s 4 and 5, as. Well as the

ca,t(h bars 6 and 7, arve mpable of Teceiving-

a to and fro movement in the lonfritudinal
duectlon of the loom.
A point bar 10, mounted in the 01d1n<u}
way in front of the loom, collects the cross-

ings’together and raises them to the center .

of the loom, when the carriages have been
all brought back into the two (‘O]l’lb bzus OJ.

the mlddle 2, 8.

1157
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“heels passing between the teeth of the combs.
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- At the back and- at the level of the center

of the loom, is:arranged-a row of points 11~

corresponding to-the points ‘of the bar 10;
these ‘points 11, which .dre:all independent

‘of-each other; are-intended to fulfil the same

function as the pins.in‘the manutacture of
lace by hand. These points 11 are guided
by-the combs 12 mounted on the-fixed sup-
port 13." The combs 12 have a comb bar on
which the heels of the point 11 rest:the said

The -advance and recoil: movements ‘of
each point 11°is controlled-by the following

device. - Each point 11 is jointed at 14 to a-

bent lever 15 movable about a shaft 16. -All

these various' levers are-guided ‘in a comb’

17 fixed upon the center bar 18 of the loom.
Each lever 15 carries a:needle 19 opposite
which is arranged. a ‘set of perforated bars
20, operated by one of the jacquards of the
lcom, for example by the jacquard A, illus-
trated in Fig. 4® and which works the bars 9
of the warp or spool threads; the bars 20
are movable in ‘the supports 21 mounted on
the shatt 16, and receive. an intermittent

oscillating motion from a.cam 22 keyed on-

the rear shaft 23 of the loom, and engaging
one end of a lever connected at its other end

- with the support 21, as is shown in Figs.

1 and 4 : ‘

The needles 19.of the levers 15 are not
all in the same plane because owing to their
very great closeness to each other it would
be impossible to-employ:-jacquard driving;
these needles. 19 are set out en echelon, as is
shown in Fig. 1, and-in such a way that the
needles, driven by the same bars are situated
at sufficient intervals to allow the perfora-
tions in the bars 20 to be-easily made. Ac-
cording as the bars 20 present a solid or a

..perforated part to the needles 19 of the

45

60

levers 15, these bars carried along in the
oscillating movement of the support 21
keyed on the shaft 16, commiunicate or do

not -communicate a- slight ‘angular move-
cment to-these levers 1573n the direction. of

the ‘arrow shown. By this angular move-
ment; the rear extremities of the levers 15
thus raised are brought.opposite a bar 24
which receives ~an oscillating movement
about ‘a shaft 25; this.movement is con-

- trolled by a cam 26 keyed on the rear shaft

bd

~movement to the corresponding points 11.

23, the bar 24 carries along in-its movement
the levers 15 which it encounters, and these
levers “then. transmit a .recoil or: backward

~ In the recoil or backward movement ' (see

60

Trig. 2), the heel of each:point 11 engages
in a hox'27 movable vertically. ‘
A device for producing. vertical movement

<of the box 27 is shown in Fig. 1, and con-

65

sists of ‘a lever 27* connected with the box
and wivotally connected:with a spring con-
1

trolled membor 270 the latter being. con-
trolled by

a cain 27° on the shaft 28. This

996

device is given by way of example and it ' “
isobvious that any -other suitable” device

ight be used.

The box 27 lifts in its movernent upwaird

the heels of the points 11 which have been

70

brouglit to the rear and thus communicates "
an angular movement to these points 11 -

front ends of the ‘points 11 are Iowered as is-

shown in Fig. 2, so as to be able to enter

again between -the - threads by passing’ be-
neath the point bar 10 ‘at the 'front of the
loom, which at this moment is Taised to the

“about their pivots 14; in this‘movement the

75

center of the loom and engaged beétween '

the sthreads, - - - b
The forward movement of the points 11

rear; this movement is assured by a return
bar 28 which is caused to act upon the rear
ends of the levers 15" SRR .

At-each motion of the loom, the needles
of the levers 15, which are opposite a solid

80

takes place when the bar 24 returns to the

85

part of the bars 20 are engaged by said solid - »

part, and ‘the levers are raised and bring
the points 11 back to the rear and disengage

90

them from the tissue; on the contrary the le- -

vers 15, to.the needles of which the bars 20
present a perforated part, remain station-
ary and the points 11 corresponding thereto
remain engaged in the tissue. These points

95

therefore fulfil the same function as the pins -
which are left stuck in' the cushion in' the

manufacture of lace by hand; these points:
11 may thus remain engaged in the tissue
while several motions are made if it be nec-.
essary.’ ‘ . ‘ ‘

As has been stated above the carriages 1
are brought into engagement either with the

front catch-bar:6, or with the rear catch-bar =

7, by levers 8; for the manufacture of a fine
lace however it is necessary to use carriages
of “very small thickness and placed very

close to each other and, on the other hand it
is indispensable to give to the levers 8 a

sufficient - thickness to prevent . them from.
‘bending and passing beside: the carriages

which they are to drive.. To this end to en-
able a thickness to be given to these levers

~whichis ‘greater than:that of the teeth of-

the carriages, the teeth of the comb-bar at
the center- 8 are chamfered, as shown in

100
105
110

115

Figs. T:and 8 so that this comb-bar presents -
greater intervals at the part where the heads ™ -

of thelevers 8 move, than at the part where
the carriages move. Each lever presents at
its lower part a pivot foot 29 of circular
form, engaged in a gutter 30 arranged along
the whole Iength of the loom. This gutter
30 has a to and fro movement in a'vertical
direction for the purpose of engaging and
disengaging at the desired moments the ends
of the different levers 8 in the notches in the
carriages 1 corresponding thereto. -
- The levers 8 bear against each other, but.
to prevent too great. an amount of friction

120
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130
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cach iéx?er has bosses 81 so that thekfric"tiémal

- surfaces are very much réduced, (see Figs.
12 to 14). v

- The levers must not be janimed' against

“each other so as not to be able to move

freely, and there is therefore. left-.a very
small amount of :play between them. In

“consequence of this play and of the very
. large number of levers 'which the loom has, |
40 1t 1s necessary to prevent the levers from-
" -becoming jammed ore against the other, be-

cause in such case owing to all the clearances

- becoming added together it would happen

.15

L20

35

)

457

.50

~the opposite direction. The guiding and the:

55

60

that .the levers would no longer be properly.

spaced with regard to their respective car-
riages. In order therefore to avoid this
movement of the levers the gutter 80 has, at
intervals, at every ten centimeters for: ex-
ample, separator blades 32 (Figs. 9 and 10)
of very small thickness, (a tenth of a milli-
meter  for example or thereabout). Kach
lever receives its. movement of oscillation
from a pull rod 88; this pull rod is jointed
to the lever which it has, and to this end it
terminates in a head of circular form en-

gaged in a circular gap in the lever. This

mode of jointing permits of the levers and
pull vods being of the same thickness

_throughout.

~In order that the pull rods may be kept
engaged in their respective levers, these pull

rods and these levers have heads and gaps.

alternately of great and small diameter as

shown in Figs. 11 to 15; the heads of great

diameter 84 are thus held by the two adja-
cent levers, the gaps of small diameter of
which cannot allow these heads of large

diameter. to pass, and the heads of small
-diameter 85 of the pull rods interposed be-

tween the preceding ones are retained in
the gaps in the corresponding levers by the

‘heads of great diameter 34 on the adjacent.

pull rods. The pull rods and the levers are
thus jointed and held together without any
auxiliary parts.. - - oo .
Each pull rod 33 has at its other end a
heel 86 having ‘steps arranged so that this

pull rod shall be carried along in the move-:

ment of translation of the bars of rods 37, 88
which receive a movement of translation in

operation of thése bars or rods is assured by
the following device: The rod 37 is sup-
ported at intervals by  arms 39, mounted
upen rods 40 capable of sliding freely in
two collars 41, 42 carried by the rear bar 43.
The rod 40 receives a to and fro movement
which ig communicated to it by a bent lever

44, movable about a stationary shaft 45, and
werked by 4 cam 46 keved upon a shaft 47

arranged along the whole length of the

loom and driven by the main front shaft:

- (see Figs. 1 and 5).  The rod 38 rests, at

intervals, upon small fixed supports 48, and
carries, opposite each of the supporting and

1,112,996

guiding devices of the rod 37 ,an arm. 49
terminating in a socket 50 capable of slid- -

ing freely upon the rod 40; each rod 40 is
jointed to a lever 51 movable about a shaft
52 and jointed at itg other end to.an arm 53

70

integral with the arm 49 and fixed upon the -

rods 38. The to and fro movement of the
rod 40 is thus communicated in an opposite
sense -to the rod 88, 'This device for sup-
porting and guiding the bars or rods 87, 38

.18 repeated for example about every .80 centi-
Under ‘these conditions these bars:.

meters.
or rods can never be exposed s0 as to become

deformed’ under the-action of resistances -

which . they meet with on the part of the
pull rods and their parallelism is perfectly

75

80

assured. - They consequently always com- ;

length of the loom, movements which have
rigorously the same amplitude. By -the
special constitution of these devices for sup-
port and guidance, the lubricating oil, neces-

municate to the pull rods, over the whole "

85

sary for the proper working of the mecha- . 3

nism, cannot get at the pull rods and conse--
quently there is no fear of these pull rods
becoming stuck together and so- producing
“misses.” The bar or red 88 is. also con-
nected to. a return bar 54 intended to bring
back to the rear the pull rods which have

been previously thrust forward. By this set

of bars 37, 88, 54 which move to and fro in
the transverse direction of the loom the pull
rods are carried along either toward the

“frent or toward the rear or are not carried

along according.to the height.they are. at,
that 1s to say according to the notches which
they present opposite.the bars or rods.

. The pull rods which have. been thrust
toward the rear by the bar 87 engaging the

-notches in-gaid .pull rods, are brought. back.

90

95

100

105

again to their original position by the move-- -

ment of this same bar in the. opposite di-
réction. The pull rods which have been
thrust toward the front by the bar 38 are.
brought back to their original position by

110

-the return bar 54. In consequence the move- -
‘ment apart of the bars 37, 54,-or in other

words the opening of the rods, shown at -

its maximum in Fig. 1, causes all the pull
rods_to be brought back again to their nor-
mal position in such a way that the levers

1lo

jointed to these pull rods present their upper

1 ends exactly opposite the notches of the: car-

riages in which they have to engage on the
upward movement of the gutter 30. :

120

The pull rods are hield and guided in their

vertical movement and their to and fro

movement by two combs 55, 56 engaging -

with each other and resting upon the angu-

lar needles 57, 58 by alternately long and

short bearing: surfaces 59, 60 on the pull
rods (see Figs. 16, 17 and 18).
rods with the long bearing: surfaces are en-

- gaged by the latter in the intervals com-

prised between the feeth of the comb 55 and

ot

25 -

The pull :
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“those oi the COIllb o() The pull rods Wlth
the short bearing snrches, interposed  be--

" tween the prcoechno ones, are-above the teeth

10

Labways ﬂmded by these “teeth.

of these.two. combs. and are guided and held

by the preceding pull. rods as is shown on

an enlarged scale in Fi fig.. 19,
The movement of the needles is less tlun
the height of the teeth of the combs so that

_the needles 57, upon” which . the pull rods

with the long bearing surtfaces rest, may be
The total
height o‘ these pull rods: at the place where

: _they ave supported, is. liketyise so calealated
_as to always guide the’ meedles 58 which

mnove. betwcen theln and qbovc the teeth of

“the oombs

o
&

Bo
(e

en

The needles 58, which suppor the pull

1'ods with the short bearing suriaces, are

longer, and traverse the two combs 55,.56 in

‘such a way that their vertical rods are en-

gaged in the intervals in- one .of the combs

“and their 1oetan0ulally bent. back arms rest
on the upper part of the teeth of the other
combh engaged in these mtervqls as-is showu

in I<1os 18 and 16.

The free space left betWeen the teeth of
-each comb being superigr to the thlckness

of the pull rods, a thickness superior to that
of these latter may be given to the vertical
rods of the needles 58. Owing to their bent
back shf»pe the needles whatever their posi-
tion in the combs may be, all act at the same

.point_of the pull rods and they all conse-
quently communicate for the same. lift the
same movements to the pull rods."

By means
of this device the nieedles can be moved apart

‘ ‘irom each other and consequently the holes

(13

o

in the bars of the Jacquard driving mech-
anism which has to work them may be very
wide apart. ..

The long and short needles are en(raged in’

a guide bO\ which is stftuonaly and the top
61 and the bottom 62 of which has perfora-

tions intended to receive these needles; the

top of this guide box constifutes o support

for the bent arms of the ‘short needles 57
The lower ends

when they are not’ rfused
of ‘the needles 57, 58 project below the bot-
tom of thé guide. bO\ Below this guide box

moves a support 68 which Teceives a. verti-

cal movement to and fro’and in which are.
mounted two superposed sets 64, 65 of . per-
forated metal bars WO];lxed by 2 J acquard

apparatus B, as illustrated in. ig. 4
The divisions of the metal bars 64, 65 are

distributed so as to correspond to the distii-

bution of the needles shown in I’lo 20. B:
this arrangement although the pull rods to

be actuated have an echsswely small thick-
ness and are

excessively, close to each other,
the divisions ¢ ‘he bars may be wide apart.

In the case of a very narrow lace of a
width of say 16 mm, and requiring sixteen
carriages, sixtsen, Jlmtaposed bars mlO‘ht be
employed as shown in Fig. 20, each bar car-

i

‘ryin a]oncr or not calrymo' alono its needle

bl'ows shall not interfere
their working, each of these bars has supple- 85

wnth 1t in th\, vertical mov emont which it -

receives according as it presents to 1t a solid
part or.a perforation.

I<or the manufacture of wider laces ‘e~ g0 |

-quiring for example 32, 48 or 64 carriages,

as it will not be possﬂ)le to place these bars

in the same plane, all alongside each other,
are. superposed in rows of sixteen, so .
that the bars corresponding to the . seven—‘75

they

ieenth, ‘thirty-third “and forty-ninth ~car-
ringes are placed under the bar of the firs
carriage the  bars corresponding :to: - the
elnhteenth thirty-fourth and hitleth car-

_riages under the bar' of the second carriage’ 80

and 80 on. . The position of three of said
superposed. bfu's is indicated. in: Ilig. 24.

In order that the bars of these superposed
with-each other in o

montary holes, permitting of the free pas-

sage of the needles driven by the other bars
mtuated above them or below them  as is .

shown, in Fig. 21 which shows three super- e
Oppos1te a solid part of ‘one ‘gq .

posed bars.
bar the other two always present a perfom-
tion.

TFor the purpose of incre asm0' the number
of holes in these bars without increasing the .

size of the space . occupled by them these 95

‘holes are n'ranoed in the i"ollowmo manner.

In the arra noement as.shown in Fig. 22
two consecumve needles are- driven by two

u\tap()sed bars. In the arrangement shown n
23 .these two bars are replaced by ‘100

. Fig.
two other supcrposed bars each having two

lines of perfomtmns one line heing for the

combination of solid. parts and perfomted
parts corresponding to the needles driven .

by the bar and,a contlnuous line of perfora- 105 :

tions intended to. allow in all positions a

{ree passage to the needles driven. by the -

.other bar.
.mons of one line may be nnde in the mid- ;|
ale of the intervals existing between the. Jper- 110"
forations of the other hne ,and the two lines:
of pleOl"lthIlS may thus be bl'ought much

By. this. arrangement the puio-

closer together than in the case where they

are smuated on two. mdependent ]u\mposed 3
115

bars... ..,

Tt should be qmte understood thgxt all .
these arrangements of perforated bars. are
only given by way of example, and that any
othcr combination’ of: perforatlons may, be

employed’ accordmo to the various clrcum- 120
‘stances:

The metfll bars are all of the lencrth of the

loom that is to say 410 5 meters; again the

weight of the four to five thousand pull bars

and needles which these bars have to raise 125,

requires that these bars’be perfectly sup-
ported. .

/The obhque ‘u'mnﬂement of the needles
in the present loom allows the _supports. to

bé placed very close together to support the 130
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two rows of bars. These supports are con-

~stituted by the cross bars 66 arranged paral-
- lel with the oblique rows of needles as 18

shown in Tigs. 5 and 20.° By the combina-
tion of these bars 64, 65 with the needles 57,

“27 58, with the pull rods 83 which said bars
“raise, arid the operating mechanisms of said
“pull rods, the levers communicate to the
- carriages with which they are in engage-

10

ment, at each motion of the loom, either a
forward or a backward movement, or leave

the. carriages stationary. These: carriages |

are thus brought into engagement either

“with the front catch-bar 6, or with the rear

15

catch-bar T, or remain in the middle comb-

bars 2, 3. The carriages caught up by the
front and rear catch-bars are transported

_into the two front and rear comb bars 4 and

20

5. These two comb bars are, at pleasure,
either moved in the .longitudinal direction

“of the loom, for the purpose of making the

carriage ‘threads cross each other, or are
kept . stationary when the warp or spool

“threads have to work. .

25"

-The movement of the front and rear comb

bars is controlled by the following device:

“At each of their ends the two comb bars are

Pl

'30

"

35"

7'45‘

Y

.80

. 65

connected by pieces 67, 68 to the ends of a
lever 69 movable about a pivot 70 (see Figs.
4 and 5). Opposite one of the ends of each

“of these levers is arranged a bent lever TI,

movable about a pivot 72 and carrying a
roller 73 which isin contact with a cam T4
keyed upon a transverse shaft 75 of theloom
(see Figs. 4 to 6). . :
"Between the free end of the bent lever 71
and the leéver 70 may be interposed at will
a tappet 76, in such manner that the lever
69 may be carried along or not by the move-
ment of the bent lever 71, according as this
tappet is interposed or not (see Fig. 4).
This tappet can slide freely in a groove
made for this purpose in the lever 69 which

carries it, and is connected by a rod 77 to

a bent lever 78 movable about a-stationary
pivot 79 (see Fig. 5). - SR

The two bent levers 78 are connected to
each other by a cable or rod 80 and are

driven from one side by the Jacquard appa-

ratus which works the warp or.spool thread

bars and is held back on the other side by a
tension spring 8L. .. .- o A

‘The two tappets 76 are driven in such a
way that when one comes-into operation the
other is thrown out of operation.  By. this
arrangement the “front -comb bars-can re-
main stationary as long as may be desired
by providing that the tappets remain al-
ways in the same position.’ o

"The catch bars 6 and 7 corresponding to

the two comb bars 4 and 5 are mounted in-

the following manner.

Each of the arms 82 carrying the catch
bars is connected to the arm 83 which sup-
ports the corresponding comb bar by a fork

‘and 6).
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84 which engages with the pintle 85 of the
loom and is provided with a lug 86 fixed

of the catch bars are carried along by the

‘movement to and fro of the supports of the

comb bars and can nevertheless move angu-

.on this arm 83. By this device the supports

70

larly relatively to these latter (see Figs. 4

The catch bars rest upon the arms 82 and
are held by bent arms 87 fixed to the end of
these latter. ‘ Ce -

The roller threads pass in the ordinary
way between the two middle comb bars.

The operation of the invention is.as fol-
lows: At each motion of the loom, when the

75

80

carriages 1 selected by the levers have been °

brought into the front or rear comb bars 4,

5, and when these latter have received their
longitudinal movement, that is to say when
the loom has effected, at the desired points,

"the crossings of the carriage threads with -

85

each other, the point comb 10 comes down, -

(see Fig. 8), to take hold of the crossings
and.bring them up to the center of the loom.

The independent points 11 then come into.
operation, some remaining engaged in -the

tissue: for the purpose of fulfilling the func-

90

tion of the pins stuck in the cushion in hand

.manufacture and the others the presence of -

which in the tissue is no longer of any use,
are brought back to the rear, (see Fig. 2),

95

and receive a slight angular movement -

downward, so as to engage in the tissue un-
der the corresponding points-of the comb 10
when they are brought forward. These
points 11 are therefore for the purpose of
holding back the crossings which have been
previously brought up by these latter to the
center-of the loom. Kach point 11 can be
held in engagement with the tissue as long
as is necessary without interfering with the
working of the other points. . The jacquard
operated points” 11, engaged in the tissue,
maintain and hold back, during the desired
time, the crossings on the center line of the

loom, by preventing them from being car-

ried along by the movement transmitted to
the lace as it is manufactured, by the take

up device, now shown. .Thus for example in.
“the case of the manufacture of the pattern
‘represented in Fig. 27, points 112, engaged
| in the tissue prevent the crossings ¢ which
‘have just been’ formed, from ‘being carried

along by the advance movement of: the tis-
sue and hold back these crossings on the cen-
ter line of the loom while the formation of
the succeeding crossings is going.on. The
three crossings @, b, ¢ can thus be obtained

on one and the same line and constitute

openings in the tissue. DBy leaving the

100
105
110
115 |
120

125

points 11* engaged in the tissue for ome

more motion, the crossings ¢ last made ean

be carried higher than the crossings a first

made, as is shown in Fig. 28. -~ .
Tt will be understoed that the jacquard

130
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operated points of the loom allow all. klnda”
of patterns to be executed, and the same, ef-

~ fects to be produced as are produced in the
©lace which is made by hand and also allows

10

15

patterns to be formed w hich instead of be-

Ing opaque present at cer tam places the nec-

.essary openings.

In" the present locom the warp or spool
threads like the supplementary bobbins em-

ployed by the lace worker in hand manu-

facture may likewise enter into the consti-

tution -of the network, and fulfil the same;
function as the carriage threads; this com-.
bination of warp or spool and carriage:

threads allows the fineness ¢f the loom to be

~augmented and the number of motlons to be,

- rednced. Thus for example for the manu-

20

‘80

40

45

50

55

60

65

facture of the patterns called “Point

d’Tsprit” or “Mouche”, the present loom al- |,
Tlaces. obtained. .

lows of their being executed in a manner as
perfect as if made. by hand and with a very
much smaller number of ;motions than are
required by the ordinary looms.

Tigs. 29 to 33 show, by way of éumple,‘
:the mode of manufacture of.a section of a

pattern as shown in Fig. 84 with the present

Ioom by means of three bobbin threads d, e,

7 and one warp or spool thread g. At the

commencement, (see Fig.:29), the crossing

of the bobbin threads e, f is-produced by the

longitudinal movement of:the comb bars on

which have been brought the carriages of

these threads ¢, f; on the.next stroke of the:

loom the comb bars are brought back into

‘their original position and this movement

preduces “the cr ossings of the bobbin threads
d, f, (see Fig. 30). Flom this moment on-
ward the comb bars are no longer moved
longitudinally and the warp or spool thread

‘¢ comes into action. The carriages of the

threads e, f are carried to:the rear, the car-
riage of the thread d is. brought forward
and the warp or spool thread g goes across
passing between the threads e, f and behind

the thread d, (see Fig. 81), in a single stroke
- of the loom. On the next stroke of the loom

the carriage of the thread ‘¢ passes to the

-rear, the carriages of the threads ¢ and f
come ‘to- the front and the warp or spool

thread ¢ passes in front of the thread d and
behind the threflds ¢ and fand so on. At
the end of three or four shots, the carriage
threads have resumed their normal distance
apart, (see Fig. 82). At this moment when
the two threads forming the edges of the

-section of the pattern h‘LVG to be separated

first one and then the other to increase the
width of this section, the warp or spool
thread g ceases to work and the comb bars
are brought back into operation so as to
cause these threads to cross, with the adja-
cent carrince threads A, 2. The comb bars
are again brought to a standstill and the
warp or spool thread g passes over the five
carriage threads in a s1ngle motion, as is

-of. these thlewds

shown m F ig. 33 but in; th1s case the car-
.riage thread 4 is. always brought in;front
.and, the carriage thread. s, rdways behind :so
‘as not to be caught by the warp or spool thread
-g- The warp or spool thread thus passes over

five carriage threads and only seizes three
The width of the. sectlon
:of the pattern is thus 1ncreased by two car-

riages; it can be increased in the same way
by four ‘md ‘more,
-attained its, maximum width, the carriage
threads 4,:4 not having been cau

When the section has

warp or spool thread ¢ are bloug%t back :to

‘their normal, place. . When:the adjacent; car- .
riage threads h, % are themselves utilized for

the production. ‘of 2 section, superposed sec-

70

75

oht by: the

80

tions of the kind represented by Fig. 85 will .

be obtained; very, elaborate patterns . may -

thus be produced md consequently very rich

By the specml wrranvement and combma—
]tlon of its constituent elements the present

icom can therefore, as has been previously:

stated,” have all the same effects and pat-

terns as are obtained in manufacture by
hand, and it should be quite understood that
the dlmensmns and details of construction
%f these constituent elements may be moc11~
ed.

It is to be undelstood that by the term
jacquard is meant a drive by pattern cards.

Claims—.

1. In a loom for the manufactuxe of lace,
the carriages and bobbins, the combs: for
guiding - the carriages, means for shifting
the car riages, a pomt bar 10 for bringing the
crossings to the center of the loom, movable
points 11 independent from each other and
arranged opposite the point bar 10, a jac-
qu‘ud for independently actuating each of
said movable points 11, each of said points
11 being maintained encrfwed in the tissue

‘in the opemtwe posmon, during the re-

gr

90

95

100

105

quired period, without being interfered with -

by the other points.

2. In a loom for the manufacture of lace,
the carriages and bobbins, the combs for
guiding the. carriages, means for shifting
the carriages, a point bar 10, for brlnrrmrr
the crossings to the center of the loom, mov-
able pomts 11 independent from each other

110

115

and. arranged opposite the point bar 10, a

bent lever 15 to which  each point 11 is-

hinged, a needle 19 carried at the free end
of each lever, perforated bars 20, a jacquard
for actuating said per for wted bars, said

129

needle 19 bemw put ‘in action when it ‘en- -

counters a solid part of said bars and re- .
‘maining cstqtlon(uv when it encounters ' a

per foration in said bars, a constantly rock-
ing bar 24 into the path of which the bent,

lever is brought when said lever is put in

action, the: said lever being displaced by

said Iocldng bar, a vertically movable box -

27 1nto Wh’(‘h the rear part of the respective

130
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point 11 is brought when the lever is dis--

 placed, the said box serving to bring the

10

point 11into the inoperative position, so that
said points 11 may be lowered at the time
they euter into the tissue. - T

3. In aloom for the manufacture of lace,
a point bar 10 for bringing the crossings to

.the center of the loom, movable -points 11

independent from each :other and arranged
opposite the point-bar. 10, a jacquard for

independently actuating each-of said mov-

- .able points 11, the carriages 1-and the bob-
~ bins, two central comb bars 2,8, a front

15

20

cateh baw 6, a rear catch bar 7, a lever 8

-actuated to bring the carriages from said

ceniral comb bars-either to'a front catch bar

or- a rear catch bar; front and rear comb |

‘bars 4 and -5 to-which' said carriages are.
brought from-said front-and rear catch bars,
the said front and rear-comb bars being

capable of receiving a to-and fro motion in

1,112,996

the longitudinal direction .of the loom, so

that during the operation of the movable
points 11; the warp threads may be crossed
together in any required manner...

- 4. In'a loom for the manufacture of lace,
the carriages 1, the operating levers 8, and
the pull rods 83 placed in juxtapositien and
having codperating projections and recesses
for jomting the levers and pull rods, the
said recesses and projections being of dif-

ferent sizes for preventing ‘the lateral es-

cape of the inserted projection. .
The foregoing specification of my" im-

-provements in and connected with the me-

“chanical manufacture of lace signed by me

‘this seventeenth o
g . JEAN FARIGOULE.

day of May 1910.

Witnesses:
~H. C..Coxs,

R.EwmIrior.

Copies of this patent may be obtainei‘i‘ for

five cents each, by ddiressing
Washington, D, C.” R

the “ Commissioner of Patents,

.25

20

35 -



