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4 Claims.

This invention relates to jacquard mechanisms,
and particularly to those employed with wide
lace-making machines of the type generally
known as the “Noftingham” lace machine, which

§ is capable of producing a single extremely wide
piece of lace, but which is commonly used for
simultaneously producing a plurality of relatively
narrower strips of lace fabric, such as lace cur-
tains, under control of a single or double jacquard

10 mechanism located above the center of the
breadth of the lacing portion of the machine
which frequently attains thirty feet or more.

These machines are provided with a control
jack adjacent each of the vertically disposed warp

15 and bobbin threads at intervals of, for example
one-eighth of an inch across the entire width of
the lacing space of the machine. These jacks
are respectively connected to and controlled by
harness cords which in turn are connected to the

20 selector wires of the jacquard mechanism, either
singly or in groups as desired. The harness cords
radiate in a fan-like manner from the bottom
guide of the jacquard mechanism and are respec-
tively connected at their remotely situated ends

25 to the relatively spaced jacks of the machine.

In instances, for example where a machine is
adapted to produce eight strips of fabric simul-
taneously, each selector wire of the jacquard
mechanism will have connected thereto a series

30 of eight harness cords, which extend from that
particular wire to eight jacks at separated points
across the lacing space of the machine for con-
trolling corresponding parts of each of -the eight
strips of lace being manufactured.

35  The longest of the harness cords, that is, those
extending at the more acute angles from the
jacquard mechanism to the outermost jacks, sag
considerably intermediate the jacks and the jac-
quard mechanism, due to the weight of the sus-

40 pended portions thereof between the points of
contact with the bottom guide of the jacquard
mechanism and the points of contact with per-
forated guide plate of the machine adjacent the

4 jacks. This sag ‘diminishes proportionately in
;hose harness cords that control the jacks lying

intermediate the outermost jacks and the jacks

lying directly below the jacquard mechanism,
wherein the sag would normally be nil.

The sag in the said outermost and intermediate
cords must be taken up before the jacks con-
trolled thereby become operative, which necessi-
tates the grid that raises the selector wires to
which the harness cords are connected having
55 a considerable amount of movement preliminary

5

o

(CL 96—20)

to and in addition to that required for actually
operating the jacks.

In order that the jacks at and adjacent the
center of the lacing portion of the machine will
be operated at substantially the same time as the
outermost jacks and intermediate jacks, it is
necessary that the substantially straight hanging
harness cords controlling the jacks at and adja-
cent the center of the lacing space be provided
with an amount of slack substantially equal to
the amount of sag in the more angularly disposed
cords, so that the first portion of the upward
movement of the grid will first take up the slack
and sag in all the cords alike while the remain-
ing portion of the upward movement of the grid
is devoted to the actual operation of the jacks.
Therefore, the grid of the jacquard mechanism
must be raised a considerably greater distance
than would be necessary for proper operation of
the jacks if it were possible to eliminate the sag
in the harness cords running to the ouber and
intermediate jacks.

The slack necessitated in the centrally dis-
posed cords tends to cause these cords to lash
back and forth as the grid rises and falls. Such
lashing causes the cords to wear rapidly by con-
stant rubbing action one with the other and fur-
thermore causes the cords to become entangled
one with another, resulting in the operation of
jacks that have not been selected by the pattern
card for withdrawal and which normally should
remain in a fixed position while the selected jacks
are being withdrawn in order to produce a pre-
determined pattern in the fabrie being produced.
Such improper operation of jacks causes imper-
fections in the fabric which must be corrected
by hand and which in many instances necessi~
tates the sale of such febric as seconds at a con~
siderably reduced price.

The object of the present invention is fo coun-
teract the sag in the harness cords running to
the outermost and intermediate jacks and there-
by entirely eliminate the necessity for slack in
the cords running to the more centrally disposed
jacks, whereby lashing and entangling of the
centrally disposed cords will be eliminated and
whereby the grid will be raised only a sufficient
distance to actually operate the jacks, no pre-
liminary movement of the grid being necessary
for taking up sag or slack in the cords.

The shorter rise and fall of the grid, which ac-
cording to the principles of the present invention
is substantially half the rise and fall normally
required in these machines, enables the machine
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2

to be operated at a2 higher rate of speed, there-
by increasing the production of the machine,
The construction and operation of the mecha-
nism forming the subject of the present inven-
5 tion will be fully disclosed hereinafier, reference
being had to the accompanying drawings, of
which:

Fig. 1 diagrammatically illustrates sufficient
of a wide lace-making machine provided with
a double jacquard mechanism to disclose the
principles of the present invention as applied
thereto;

Fig. 2 is a transverse sectional elevation taken
on the line 2—2, Fig. 1,

Fig. 8 is an enlarged front elevation of one
of the jacquard mechanisms illustrated in Fig. 1,

Fig. 4 is a sectional elevation taken on the line
44 Tig. 3;

Fig. 5 is a sectional elevation taken on the
line 5—5, Fig. 4, with the wire-controlling grid
in normal low position preliminary to the selec-
tion of harness pull wires to be raised thereby;

Fig. 6 is a view similar to Fig. 5 subsequent to
.the selection of pull wires and illustrating the
grid and the selected wires in a raised position;

Fig. 7 is a side elevation of the jacquard mech-
anism shown in Fig. 3 with the grid in the low-
ered position; and

Fig. 8 is a view of the lower portion of the
mechanism shown in Fig. 7, in a slack-rectifying
position.

As an exampie of the breadth of machines of
the type noted the lacing space A of the machine
.shown in Fig. 1 is substantially thirty-six feet
*in width, in which is disposed a plurality of jacks
1 at spaced intervals of approximately one-eighth
of an inch from end to end of the lacing space
A. The machine is provided with two jacquard
.nechanisms B, B, which, as illustrated in Fig.
40 1, are disposed substantially fifteen feet above
the plane of the jacks 1 at the center of the lac-
ing space A, consequently the longest of the har-
ness cords 2 attain a length of substantially
twenty-four feet and these cords are disposed at
an angle and suspended between a point of con-
tact b at the jacguard mechanisms B, B and a
point of contact ¢ in the perforated guide board
3 which extends the full length of the lacing
‘space A in substantially parallel relation to the
bank of jacks 1. Obviously, suspension of such
a great length of cord between two voints will
cause & certain amount of sag to develop in the
cord, said sag being illusirated at z in Fig. 1,
- wherein the normal positions of the harness cords
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of the cord after the sag is removed are illus-
trated in broken lines. '

In accordance with the principles of the pres-
_ ent invention, the more centrally disposed cords

¢¢ 2¢ hang substantially straight and without slack.

from the jacquard mechanisms B, B to the guide
board 3, while the sag in the intermediate cords
2b diminishes proportionately from the maxi-
mum z in the outermost cords 2 to nought at the

a5 -more centrally -disposed cords 2a.
As illustrated in Fig. 2, each jack 1 is composed
of a spring wire having an end l¢ extending in
a horizontal plane between adjacent verfically
disposed warp and bobbin threads w which are
7g adapted to be shogged laterally in the usual man-
ner by a plurality of horizontally extending bars
4 having thread guides 5 through which the ver-
tical threads w pass in fraveling from the bob-
.. bins or spools (not shown) to the lacing point ¥
75 disposed above the jacks 1, and between which

14 are arranged vertically in the frame of the

2 are illustrated in full lines while the positions.

1,044,815

the shuttles s oscillate horizontally back and
forth through the threads w for producing lace
fabric in the usual manner.

The jacks 1 are provided with a vertically ex-
tendirig portion 1b, each of which is anchored in
a rigid horizontally extending bar 6, as illus-
trated in Fig. 2.

Each of the jacquard mechanisms B comprises
the usual side frames 10, 10 in which are verti-
cally and slidably mounted 2 pair of bars 11, i1, 88
to the upper ends of which is secured a frame 12
that supports a plurality of horizontally extend-
ing - blades 13 constituting the lifting grid for
the selector or pull wires 14, i4. The pull wires

80

jacquard mechanisms B, in the usual manner,
passing through eyes formed in horizontally dis-
posed selector needles 15 which are arranged to
be selectively operated by cards (not shown),
which pass over the intermittently rotatable card
cylinder 16 which is also adapted to be recipro-
cated in the direction of the length of the needles
15 for selectively moving the hooks 17 of the wires
14 from above the upper edges of the blades 13
of the raising grid 12. The selector wires 14 are
provided with the usual loops or eyes 18 at their
lower ends in which are secured the upper ends
of the harness cords 2, 2¢ and 2b.

The harness cords drop vertically from the )
eyes 18 of the wires 14 through a rectifying grid 1063
20 which consists of a frame 21 having a series
of transversely extending bars 22 sectired therein
and between which the harness cords pass, as
llustrated in Figs. 5 and 6. o

The rectifying grid 20 is provided with bear- 110
ings 23, 23 at the opposite sides thereof and which
are slidably mounted on -the lower ends of the
vertically movable guide bars 11, 11 at the oppo-
site sides respectively of the jacquard rmecha-
nisms B. ‘

The lifting grid 12 and consequently the guide
bars 11, 11 thereof are raised with respect to the
frame 10 of the jacquard mechanism B by means
of links 25, 25 pivotally connected at 26 to the
opposite sides of the lifting grid 12, 12 and piv- 12C
otally connected at their lower ends at 27, 27 to
arms 28, 28 which are secured to a horizontal
shaft 29 that is adapted to be rocked by the reg-
ular cam motion of the machine (not shown),
and which in turn effects raising of the lifting 12&
grid 12 subsequent to movement of the card cyl-
inder 18 inwardly for selecting those of the wires
14 which are to be raised by the upward move-
ment of the lifting grid 12, the unselected wires
14 remaining in the normally low position as 134
usual in the production of patterned lace fabric
on this type of machine.

The bearings 23 of the rectifying grid 20 are
freely slidably mounted on the lower -ends of
the guide bars 11 and are connected by links i5f
30, 30 at each side of the jacquard mechanism to
one end of a lever 3%, the opposite end of which
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"is pivotally mounted at 32 on a bracket 33 ex-

tending laterally from a hoss or collar 34 secured

to and movable with the bar 11 by means of seb 14%

screws 35, 35. Intermediate its ends, each of

the levers 31 is pivotally connected at 36 to one

end of a link 37, the opposite end of which is

pivotally connected at 38 to the frame 10 of the

jacquard mechanism B. 145
After the card cylinder 16 has meoved in-

wardly and made the selection of the wires

to be raised by the raising grid 12 the shaft

29 1is rocked by the cam motion above

mentioned %o raise the grid 12 and the 184
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selected wires 14, and this vertical movement of
the selected wires 14 is transmitted to the har-
ness cords 2, 2a¢ and 2b which in turn pull the
jacks 1 connected thereto, flexing the same in
such a manner that their horizontally extending
ends la are drawn out of the mass of warp
threads w permitting predetermined warp threads
to be shogged by longitudinal movement of the
bars 4 into contact with the projecting ends 1la
of those jacks which have been permitted to re-
main in normal position for producing predeter-
mined design effects in the fabric being made.

The raising of the grid 12 causes immediate
operation of the more centrally disposed jacks 1,
because of the absence of slack in the cords 2¢
by which these more centrally disposed jacks are
connected to the pull wires 14 of the jacquard
mechanism. TUnder ordinary conditions opera-
tion of the outermost jacks, controlled by the
outermost cords 2 and the inftermediate jacks,
controlled by the cords 2b, would be subsequent
to the operation of the central jacks due to the
necessity for taking up the slack z in the cords
2, 2b, but under the principles of the present in-
vention all the jacks operate in unison.

As the grid 12 rises the rectifying grid 20
descends, for example, from the position shown
in Fig. 5 to that shown in Fig. 6. The descent of
the rectifying grid 20 is such that the sag in
the cords 2 and 2b is taken up and the jacks
controlled thereby operated at the same time
as the operation of the more centrally disposed
jacks confrolled by the cords 2¢ in which no
slack or sag is present.

The descent of the rectifying grid 20 simulta-
neous with the rise of the lifting grid 12 is ef-
fected through the linkage illustrated in Figs. 7
and 8, from which it will be seen that when the
bars 11 rise with the grid 12 the brackets 33 also
ascend and due to the connection of the brackets
33 with the levers 31 said levers will rock about
their pivots 36, causing the ends of the levers 31
to which the links 30 are connected to drop,
which, through the links 30, causes a correspond-

% Iing lowering of the rectifying grid 20 at the same

time as the raising grid 12 is rising.

The action between the two grids is such that
there is no apparent time lapse between the op-
eration of the outermost and intermediate jacks
contrelled by the harness cords in which the sag
is removed by the downward movement of the
rectifying grid 20, and the more centrally dis-
posed jacks controlled by the cords 2¢ in which
there is no sag or slack at any time.

As a result of the simultaneous movement  of
the two grids 12 and 20 in opposite directions
movement of the grid 12 is reduced to about one-
half that ordinarily required in machines of th's
type, wherein the grid 20 merely acts as a guide
for the harness cords in order that they may
spread in the fan-like manner above noted and
wherein the said grid 20 is rigidly secured to the
lower bars 11 and rises with and at the same
time as the raising grid 12. With such an ar-
rangement the more centrally disposed harness
cords are necessarily provided with slack cor-
responding to the sag in the angularly disposed
harness cords which produces the undesirable
results above noted.

The simultaneous movement of the grids 12
and 20 in opposite directions reduces by ap-
proximately fifty per cent the movement gen-
erally required for the grid 12 to operate the
jacks 1; it entirely eliminates the necessity for
slack in the more centrally disposed harness

3
cords; it takes up the sag in the angularly dis-
posed harness cords; and permits the mach'ne
to be operated at a .higher rate of speed, as a
result of the smaller lift required and the quicker
action of the jacks in accordance therewith.

In machines of the prior art, the jacquard
mechanisms have been positioned at a high eleva-
tion, approximately fifteen feet above the jacks,
in order to reduce the angles of cords running to
the outer and intermediate jacks. With the pres-
ent invention the jacquard mechanism may be
positioned at an elevation considerably lower than
heretofore, for example not exceeding ten feet
above the jacks which, together with the elimina-
tion of slack in the more centrally disposed cords,
results in a considerable saving in the amount
of harness cord necessary in tying up the har-
ness in a new installation or in reharnessing an
old installation.

I claim:

1. The combination of a pair of horizontally
vertically spaced substantially parallel grids, a
plurality of individual jacks in horizontal plane
below said grids, a plurality of control cords con-
nected to the upper grid and dropping vertically
through the lower grid from which said cords
radiate t¢ and connect with said jacks respec-
tively, means for raising the upper grid to puil
said cords for operating said jacks, and means
for lowering said lower grid simultaneously with
the raising of the upper grid for removing slack
from the control cords to effect operation of the
jacks in unison.

2. The combination of a pair of horizontally
vertically spaced substantially parallel grids, a
plurality of individual jacks in horizontal plane
below sa’d grids, a plurality of control cords con-
nected to the upper grid and dropping vertically
through the lower grid from which said cords
radiate to and connect with said jacks respec-
tively, means for raising the upper grid to pull
said cords for cperating said jacks, a lever inter-
posed between sa'd grids and pivotally mounted
intermediate its opposite ends in a relatively fixed
position, means for connecting one end of said
lever to said upper grid, and means for con-
necting the opposite end of said lever to the lower
grid, whereby said raising movement of the upper
grid will be transmitted in reverse order to said
lower grid for removing slack from the radiating
cords to effect operation of the jacks in unison.

3. The combination of a pair of horizontally
vertically spaced substantially parallel grids, a
plurality of individual jacks in horizontal plane
below said grids, a plurality of control cords
connected to the upper grid and dropping verti-
cally through the lower grid from which sa‘d
cords radiate to and connect with said jacks re-
spectively, means for raising the upper grid to
pull said cords for operating s=aid jacks, a link
pivoted at one end in a fixed position, a lever p.v-
oted intermediate its ends to the free end of said
link, means for connecting one end of said lever
to said upper grid, and means for connecting the

opposite end of said lever to the lower grid, where- -

by said raising movement of the upper grid will
be transmitted in reverse order to said lower grid
for removing slack from the radiating cords to
effect operation of the jacks in unison.

4. The combination of a frame, a vertically
disposed guide bar slidably mounted in sa‘d frame,
a horizontally disposed lift grid secured to the
upper end of the guide bar, a horizontally dis-
posed rectifying grid slidably mounted on the
lower end of said guide bar, a plurality of jacks
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operatively mounted below said rectifying grid,
a plurality of control cords connected o the lift
grid and dropping vertically through the rectify-
ing grid from which said cords radiate to and
connect with said jacks respectively, means for
raising said lift grid and the guide bar secured
thereto, a link pivoted at one end to said frame,

a lever pivoted intermediate its ends to the free
end of said link, a bracket rigidly secured to the
guide bar and pivotally connected to one end of
said lever, and a link pivotally connected at one
end to the opposite end of said lever and at its
opposite end to said rectifying grid.

ADAM F. SCHULER.
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