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Application filed April 29, 1901, Serial No, 58,025, (No model.)

To all whom it may concern:
Be it known that I, HARRY HARDWICK, a

citizen of the United States, residing in Phila- |

delphia, Pennsylvania, have invented certain
Improvements in Jacguard Apparatus for
Looms, of which the following is a specifica-
tion. | |

My invention relates to that class of jac-
quard-machines for looms in which the num-

ber of needles employved is less than the num- |

ber of harness-cords or other harness ele-
ments, one object of my invention being to

80 construct jacquard apparatus of this char-

acter as to provide for the control of a maxi-
mum number of harness elements with an or-
dinary jacquard-cylinder adapted for use with
needles arranged in vertical rows of eight, a
further object being to provide for the oper-
ation of the harness-cords without undue

‘wear upon the same or undue strain upon the

- needles. These objects I attain in the man-

25

ner hereinafter set forth, reference being had

to the accompanying drawings, in which—
Figure 1 is a sectional view of sufficient of

a Jacquard-machine forlooms to illustrate the

. application of my invention thereto. Fig. 2
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is a diagrammatic representation of one set
of harness-cords with the needles and the
eyes of the lifter-board in normal relation
thereto. Fig. 31is an enlarged side view of
part of one of the needles. Fig. 4 is a top or
plan view of the same, and Figs. 5 and 6 are
views illustrating modifications of my inven-
tion. B

In the drawings is shown a jacquard-ma-
chine having a longitudinal row of thirty-six
harness-cords and a vertical row of eight nee-
dles, the harness-cords being numbered from
1 to 36, respectively, and the needles being
lettered, respectively, a, b, ¢, d, e, f, g, and
h. Theordinarysupporter-board for the har-
ness-cords is represented at 37 and the lifter-
board at 38. -

It has not been deemed necessary to illus-
trate the means for imparting vertical recip-
rocating movement to the lifter-board nor the
card-cylinder and its operating mechanism,
as these may be similar to the devices usually

employed in jacquard-machines and form no

essential part of my invention.

b e ey,

The lifter-board has notched eyes of the
usual character for engagement with the
knots upon the harness-cords; but said eyes
are divided into two sets, one set—namely,
those intended to control the harness-cords 1 53
to 8, inclusive—having their notches facing

in one direction, while the eyes of the other
set—namely, those controlling the harness-
cords 9 to 36, inclusive—have their notches
facing in the opposite direction. The har- 6o
ness-cords 1 to 8 normally ocecupy the notches

of their eyes in the lifter-board, and the har-
ness-cords 9 to 36 normally occupy the eyes,

so that each of the cords 1 to 8 must pass from
the notch into the eye to render it inopera- 65
tive, and each of the harness-cords 9 to 36
must pass from the eye into the noteh to ren-
der it operative, it being understood that the

draft upon the harness-cords 1 to 8 is in a

direction opposite to the draft upon the har- 7o
ness-cords'9 to 36, so that said draft tends to
pull each set of harness-cords into the notches .-
of ifsrespective set of eyesinthe lifter-board.
Each of the needles controls all but one of
the set of harness-cords 1 to 8, and each 7g
of the harness-cords 9 to 36 is controlled by

a palr-of needles. Thus each of the needles
has six short loops and a long loop so disposed
that the rear end of a loop will be in contact
with or close to seven of the set of eight har- 8o
ness-cords 1 to 8, but will receive the eighth
cord of the set in the middle of its long loop,

the long loop of the needle a receiving the
cord 1, the long loop of the needle b receiving
the cord 2, the long loop of the needle ¢ re- 8
ceiving the cord 3, and so on to the end of
the series, the long loop of the needle 7 re-
ceiving the cord 8. Hence when the needle

a is projected all of the harness-cords except
the cord 1 will be pushed into the eyes of the 9o
lifter - board and rendered inoperative, the
cord 1 only being operative, and in like man-

| ner the projection of the needle b will render

inoperative all but the harness-cord 2, the
projection of the needle ¢ will render inop- g5
erative all but the harness-cord 3, and so on

to the end of the series, the simultaneous
projection of any two of the needles render-
ing the entire set of harness-cords 1 to 8 in-

l-oper_ative. Each of the needles also has 1oo
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seven loops for controlling the harness-cords
9 to 836; but the long and short loops of the
needles are so disposed that each of said har-
ness-cords 9 to 36 is under control of but two
of the needles of the set—that is to say,
these two needles normally tend to retain
the harness-cord in the eye of the lifter-
board; but when both of them are simultane-
ously projected they permit said harness-
cord to move into the notch of the eye, and
thus render it operative. |

On reference to the diagram Fig. 2 it will
be noted that the control of the harness-cords

9 to 36 is as follows: Cord 9 is controlled by

the needles a b, cord 10 is controlled by the
needles a ¢, cord 11 is controlled by the nee-
dles a d, cord 12 is controlled by the needles
a e, cord 13 is controlled by the needles a f,
cord 14 is controlled by the needles a ¢, cord
15 is controlled by the needles a /i, cord 16 1s
controlled by the needles b ¢, cord 17 is con-
trolled by the needles b d, cord 18iscontrolled
by the needles b e, cord 19 is controlled by
the needles b £, cord 20 is controlled by the
needles b g, cord 21 is controlled by the nee-
dles b h, cord 22 is controlled by the ncedles
¢ d, cord 23 is controlled by the needles ¢ e,
cord 24 is controlled by the needles ¢ f, cord
25 is controlled by the needles ¢ g, cord 26 is
controlled by the needles ¢ /i, cord 27 is con-
trolled by the needles d ¢, cord 28 is controlled
by the needles d f, cord 29 is controlled by
the needles d g, cord 30 is controlled by the
needles d 7, cord 81 is conlrolled by the nee-
dles e f, cord 32 is controlled by the needles
e ¢, cord 33 is controlled by the needles e £,
cord 34 is controlled by the needles 1 g, cord 35
is controlled by the needles / /i, and cord 36 is
controlled by the needles g i. DBy projecting
any individual needle, therefore, the corre-
sponding uncontrolled single thread of the
set 1 to 8 will be permitted to remain opera-
tive, and by projecting any pair of needles
the corresponding controlled thread of the
set 9 to 36 will be rendered operative.

It will be noted that each of the needles is
provided with loops throughout the entire
extent of each set of harness-cords, the loops
being long or short, as the character of the
controlintended to be exercised by the needle
may render necessary, buteach thread of each
set passing through a loop of one or more of
the needles, so that it is not possible forany
thread to pass laterally beyond the control of
the needles. It will also be noticed on refer-
ence to Figs. 3 and 4 that the wire composing
each needle is so bent in forming the loops
that the centers of said loops are all in the
same longitudinal plane, the needles being
so disposed that this longitudinal plane 1s
directly in line with the centers of the lon-
oitudinal row of eyes in the lifter- board.
Hence the needles will have no tendency to

impart lateral draft to the harness- cords,.

and thereby cause them to bear against the
sides of the eyes or notchesin the lifter-board,
so as to be subjected to excessive wear. This

i -~ . '
1
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overcomes a serious objection to that class of

needles in which some of the eyes are on one
side and some on the opposite side of the
needle. The pull upon the needles due to

70

the draft of the harness-cords is perfectly

equalized—that is to say, there are thesame
number of cords pulling upon each needlein
one direction as in the other. HHence the
movement of a number of needles can be
effected with a minimum of effort, and the
movement of any harness-cord of either set
by either needle or pair of needles is not in
any manner restricted by any other needle or
needles. IHence the harness-cords can be
lifted as readily as in an ordinary jacquard-
machine. By disposing the loops of the nee-
dles closely end to end said-loops afford each
other mutual support, and thus strengthen
the needle and stiffen it longitudinally.
While I prefer in all cases to form the loops
of the needles by bending a wire, as shown,
it will be evident that the needles can be
formed from sheet metal by a punching op-
eration, as shown, for instance, in Fig. 0.
The application of my invention is not

limited to that form of jaequard-machine in
which knotted harness-cords are employed 1n

connection with a lifter-board having notched
eyes, the invention being applicable to other

forms of jacquard-machine—for instance, to

that form in which vertically-reciprocated
oriff-bars are employed in connection with

' hooked lifter-wires, the respective griff-bars

facing in opposite directions to correspond

with the oppositely - facing notches of the

lifter-board eyes and the lifter-wires of one
set being normally in engagement with the
ariff-bars and movably out of engagement
therewith and those of the other set being
normally out of engagement with the griff-
bars and movableinto engagement therewith.
A portion of a jacquard-machine embodying
this modification is illustrated in Fig. 5. In
the claims, therefore, I have adopted the gen-
eral term ‘“lifter” to apply either to a lifter-
board or griff-bars and the term ‘‘duplex
lifter” toindicate either eyes with opposttely-
facing notchesora griff-frame with oppositely-
facing bars, the term ‘‘harness elements” be-
ing employed to designate either the knotted
harness-cords which operate in conjunction
with the lifter- boards or the hooked wires
which operate in econjunction with the griif-
bars.

Having thus described my invention, I
claim and desire to secure by Letters Patent—

1. The combinationin jacquard apparatus
forlooms, of a duplex lifter, harness elements
comprising two series, one series normally in
ongagement with its lifter and the other se-
ries normally out of engagement therewith,
and a series of eight needles, each controlling
all but one of the normally operative harness
elements and acting when projected to move
them out of operative position, and each of
the normally inoperative harness elements

| being controlled by a pair of needles which
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when simultaneously projected permit said
harness element to move into operative posi-
tion, substantially as specified.

2. The combination in jacquard apparatus
for looms, of a duplex lifter, harness elements

comprieing two series, one eontrolled by one

- ‘portion of the duplex lifter and the other by
the reverse portion of the same, and needles
each controlling certain harness elements of

10 each series, the draft upon the harness ele-

ments of one series being opposed to the draft

upon the harness elements of the other series,
‘whereby each needle is subjected to draft in
each direction so that the pullupon the same
18 neutralized, substantially as specified.

- 8. The combination in jacquard apparatus
for looms, of a duplex lifter, two sets of har-

ness elements, one set comprising eight of

such elements each normally in engagement
with the lifter and the other set comprising
twenty-eight-of such elements normally out
of engagement with the lifter and eight nee-
dles each controlling all but one of the set of

eight harness elements and each pair of said |

25 needles controlling one of the set of bwenty-

eight harness elemen ts, substantially asspeci-

fied.

4, The combination in jacquard apparatus
for looms, of a duplex lifter, two sets of har-
ness elements one seb nonnelly in engage-
ment with 1its litter and the other set nor-
mally out of engagement therewith, and nee-
~dles having sets of loops covering the entire

30

extent of each set of harness elements, some |

35 of said loops being short and othere long,
whereby each hemeee element is contained
laterally within aloopéd portion of one or more
of the needles, substantially as specified.

5. The comblnatlon in Jacquard apparatus

40 for looms, of a lifter, a series of harness ele-

L

ag specified.

S

ments movable into and ouf of engagement
with said lifter, and a series of needles each
having two or more loops in the same longi-
tudlnal plane, each of the harness elements
passing through loops of two or more needles, 45
and each of 'said loops being of such length
as to permit said harness element movement
therein sufficient to carry it into and out of
operative position with respect to the lifter,
substantially as specified.

6. The within-desceribed needle for Jacqua,rd
apparatus, said needle having a succession
of loops, all in the same longitudinal plane
and disposed closely end to end subetentlally

50

55
7. The within-described needle forjacquard
epparetus, sald needle consisting of a wire
bent so as to form a succession ef loops all
in the same longitudinal plane and disposed
closely end to end, substantially as specified,

8. A needle for jacquard apparatus,said nee-

60

dle having loops some of which are longer
than others, all of the loops being long enough

to permit movement of the jacquard element
into and out of operative position therem
substantially as specified.

9. The within-deseribed needlefor j a,equ ard
apparatus,said needleconsistingofawirebent
80 as to form loops some of whieh are longer
than others, all of the loops beinglong enough 7o
to permit movement of the jacquard element
into and out of operative position therem
substantially as specified.

In testimony whereof I have signed my
name to this specification in the presence of 75
two subscribing witnesses. f

HARRY HARDWIOK

Witnesses:

F. E. BECHTOLD,
Jos. H. KLEIN.
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