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No. 770,258.

UNITED STATES

Patented September 20, 1904.

PateEnT OFFICE.

GEORGE HERBERT BROWN, WILLIAM RICHEY McMURRAY, AND MICHAEL
CORBET ANDREWS, OF BELFAST, IRELAND.

dACQUARD-MACHIN‘E FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 770,258, dated September 20, 1904,

Application filed June 20, 1902,

To all whom it may concern:

Be it known that we, Grorere HERBERT
Brown, linen manufacturer, WirLiam Ricoey
McMugrRraY,linen manufacturer,and MIoHAEL

5 CorBET ANDREWS, manager, subjects of the
King of Great Britain and Ireland, of Royal
Ulster Works, Belfast, Ireland, have invented
new and useful Improvements in Jacquard
Mechanism for Looms, (for which we have ob-

1o tained a patent in Great Britain and Ireland,
numbered 23,697 and dated November 29,
1901,) of which the following isa specification.

The invention relates to jacquard-machines

and apparatus connected therewith, and hag
15 for its object the production of what is known
as a “‘drop-repeat” design in damasks and
other figured fabrics which are woven with
more than one repeat of the pattern in the
width. ‘

The invention comprises a special jacquard-
machine having a special arrangement of
cords or leashes in the harness or mounting
of the loom and a painted designand a method
of working the pattern-cards upon the jac-
25 quard-machine.

The jacquard may be of any type, either
single or double acting lift, with either single
or double acting cylinders, cross-bordering,
twilling, or the like.

Referring to the drawings which form a
part of this specification, Figure 1 represents
diagrammatically a vertical section of the in-
vention as applied to a jacquard-machine with
single-acting lift and with single-acting cylin-
35 ders. Fig. 2 shows the design required to be

painted and transferred to the pattern-cards
for the pattern shown on the piece in Fig. 1.
Fig. 8 shows the invention applied to a jac-
quard fitted with double-acting lift and cylin-
40 ders. Fig. 4 shows the invention applied to
one form of cross-border jacquard. 5
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Fig. 5
shows the invention with one cylinder only
working an ordinary straight repeat (using
one cylinder only) on the cross-border side

45 of the jacquard. (Shown in Fig. 4.) Fig. 6
shows the pattern arranged to work with a
drop of one-third the length of its repeat.
Fig. Tshows the invention applied to a single-

Serial No, 112,518, (No model,)

acting jacquard working a straight repeat of
double the ordinary width.

According to this invention the four rows
of horizontal needles @ d@* d* d* and p’ p*p* p*
shown in each of the two sets govern the
eight rows of vertical hooks & & ¢* ¢ and
0" 0" 0° b* in the usual manner by means of the 55
ordinary loop or crank. Any number of rows
of hooks and needles may be employed, and
each set of needles is provided with its own
face or needle plate, back grate, spring-box
or spring-board, and all the ordinary fittings 6o
usually employed. The lifting-knives C are
of ordinary pattern and are mounted in a
frame which 1s given a vertically-reciprocat-
ing motion to the extent required for the
shed or draft of the harness-cords and warp- 65
threads.

The card-cylinders A and B in the single-
acting -cylinder jacquard are mounted each
with its own ordinary fittings one above the
other, but both in one frame, to which is 70
given a swinging or horizontally-reciprocat-
ing motion. = The cylinders may be each one
turned separately by means of the usual
catches, or one alone may be turned by this
means, the other being connected to the first 75
by means of bands, chains, or the like, so
that they turn together and in the same direc-
tion. The card upon the face of the cylinder
A acts upon the needles @ @* &* @, and these
needles govern, respectively, the hooks ¢ & So
@ a'. The card upon the face of the cylinder
B acts upon the needles p' p* p* »*, which
govern the alternate rows of hooks &' 2% 5* p*
in the same way. The cordsor leashes of the
harness or mounting are shown, Fig. 1, tied 85
down for a ‘‘lift-over” repeat; but.any con-
venientstyle of harnessing may be employed.
For convenience the harness and cloth are
shown with one-quarter turn relatively to the
jacquard machine and cards, and, as shown, go
the cards would hang over one side of the
loom; but the harness may be so arranged
that the cards hang either over the back or
the front. *a*at

50

The cords from the hooks &' ¢* e’
are tied down to repeats I 111 V of the har- 95
ness, while the cords from the alternate rows
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of hooks ¥ I* I b* are tied down to the alter-
nate repeats 11 1V VI of the harness. Mails
and lingoes, as usual, are attached to the har-
ness-cords, and the warp-threads are drawn
into them as desired. The result of this ar-
rangement of machine and harness is that the
design in the repeats I 111 V is governed by
the cards acting on the face of the cylinder
A, while the design in the alternate repeats
IT IV VI is governed by the cards acting on
the face of the cylinder B. The design isar-
ranged on the drop-repeat principle, in which
the pattern.does not repeat itself straight
across the width of the fabric, as ina straight
repeat,but hasevery alternate repeat displaced
lengthwise for a certain portion of its length,
usually one-half.

Fig. 2 shows the whole quantity of design
necessary to be painted and transterred to the
pattern-cards for the pattern shown on the
clothat Fig.1,whichisdropped one-halflength
of the repeat. The tull repeat isso arranged
that if there be, say, eight hundred cardsin its
complete length, then taking X X' as the left-
hand edge and Y Y’ as the right-hand edge in
Fig. 2 cards Nos. 1 to 400 on X X' will join
with cards Nos. 401 to 800 on Y Y’ and cards
Nos. 401 to 800 on edge X X' will join with
card Nos. 1 to 400 onedge YY'. Thelast edge
of the repeat X Y joins with the first edge
X’ Y’ of the next repeat in the ordinary way.
This arrangement of the design allows the
whole pattern to be completed, as shown in
the cloth in Fig. 1, if while card No. 1 is
governing the weave on any one repeat card
No. 401 is governing the weave on the two ad-
jacent repeats upon the right and left hand of
the first repeat, and in the same way when
card No. 401 is governing the weave on the
first-mentioned repeat card No. 1 is govern-
ing the weave onthe adjacent repeats, and so
on in the same way in regular rotation with
all the intermediate cards. Thus to coraplete
the pattern when designed in this manner the
card which is governing the weave in any set
of alternate repeats must be always one-halt
the total number (in this case four hundred)
of cards ahead of the card which is governing
the weave on the other set of alternate repeats.
Thus card No. 1is governing repeats Nos. 1111
V,whilecard No. 401is governing repeats Nos.
1T IV VI; card No. 400 is governing repeats
Nos. I II1 V, while card No. 800 is governing
repeats Nos. IIIV VI; card No. 401 is govern-
ing repeats Nos. T IIL V, while card No. 1 is
governing repeats Nos. 11 IV VI; card No.
800 is governing repeats Nos. T 111 V, while
card No. 401 is governing repeats Nos. I 1V
V1. The pattern-cards are punched from the
painted design and laced together in any of
the ordinary ways. The card-carriers D and
E are arranged in two sets,
above the other. The cards are shown placed
on the carriers so that each bears one-halt of
the complete set of cards necessary for the re-
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peat; but they may be divided thereon in any
other given definite proportion for which the
design has been arranged. When working,
one or more cards are turned in either direc-
tion for every complete stroke of the ¢ylin-
der-mounting or one card is turned for any
other number of strokes of the same as may
be required, both the cylinders being turned
at the same time. .

The cards are guided by rollers or other
guides, and in working they pass upward from
the outside of the bottom carrier K and round
the top cylinder A, returning to the outside
of the top carrrier D. They pass from the
inside of this carrier D upward and round
the bottom cylinder B and thence, downward
to the inside of the bottom carrier E, from
the back of which they are ready to pass
again through the 'same or other sequence.
The direction of the cards when working as
described is indicated in the figure by arrows;

“but this direction may be reversed atany de-'

sired point.

The design is soarranged as to be completed
by an even number of pattern-cards, and these
are placed upon the card-carriers and passed
round the cylinders of the jacquard-machine,
as just described, so that there are exactly one-
half of the total number of cards counting
from the card on the face of the cylinder A
to the card on the face of the cylinder B and
also one-half of the total cards counting from
the card on the face of the cylinder B to the
card on the face of the cylinder A, counting
in the same direction as before along the cards
as laced. Thus if there be eight hundred
cards in the complete repeat of the pattern
ihe cards will be arranged as shown in the
figure, so that card No. 1 is on the face of the
eylinder A and card No. 401 is on the face of
the cylinder B. As the two cylinders are ac-
tuated and revolved simultaneously, the cards
will retain the same position relatively to one
another and to the cylinders and card-carriers
during the working of the whole repeat and
until such time as they again return into their
original position—that is to say, the cards on
the cylinder B will always be four hundred
numbers in advance of the card on the eylin-
der A counting in cyclic order round ‘the en-
tire set and beginning again at No. 1 imme-
diately after No. 800. Thus when card No.
1 ison cylinder A card No. 401 will be on cyl-
inder B; when card No. 400is on cylinder A,
card No. 800 will be on cylinder B; when card
No. 401is on ¢ylinder A, card No. 1 will be on
cylinder B; when card No. 800 isoncylinder A,

card No. 400 will be on cylinder B, and so on. °

By the whole arrangement of jacquard-har-
ness, design, and cards it will be seen that
card No. 1 on cylinder A governs the pattern

one vertically | in repeats I LIL V at the same time that card

No. 401 on the eylinder B governs the pat-
tern in the alternate repeats IT IV VI and in
the same way card No. 1 on cylinder A governs
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repeats I I11 V at same time that card No. 400
on cylinder B governs repeats IT IV V1, card
No. 400 on cylinder A governs repeats I 11T V
at same time that card No. 800 on cylinder B
governs repeats II IV VI, card No. 401 on
cylinder A governs repeats I III V at same
time that card No. 1 on cylinder B governs re-
peats II IV VI, card No. 800 on cylinder A
governs repeats I III V at same time that
card No. 400 on cylinder B governs repeats
II TV VI, which conforms with the conditions
described as necessary for the production of a
half-dropped repeat in the pattern, so that the
result of the complete arrangement is to pro-
duce that effect in the fabric. ,

For convenience in working, and more es-

~pecially to enable the cards to be adjusted
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with ease and accuracy upon the eylinders in
case they become disarranged, the set of cards
may be numbered in the following manner:
Start with the first card of the repeat and
number it ““No. 1” and continue numbering
the cards in regular sequence for one-half the
total namber of cards required in the set.
Then commence again at No. 1 and continue
in regular sequence to the end of the repeat,
finishing on the same number as in the first
half; but in numbering the second half dis-
tinguish each card from the one bearing the
same number in the first half by means of
some special mark —say ‘**.” Thus the
cards in the repeat mentioned above would be
numbered trom ‘“No. 1” to *‘No. 400” and
then from *‘No. 1*” to *‘No. 400%,” thus
making up the total set of eight hundred
cards. By following this method of number-
ing it will be seen that a card bearing the
same number will always appear at the sare
time upon the corresponding faces of the two
cylinders; but the one will be distinguished
from the other by its special mark. Thusin
the specified repeat of eight hundred cards
while the plain numbers from ‘1 to ‘400 ”
are working on the cylinder A the marked
numbers from *‘1*” to ““400%” will be work-
ing number for number on the cylinder B.
The plain cards on the cylinder A will be tol-
lowed in regular sequence by the marked
numbers, and at the same time the marked
numbers on the cylinder B will be followed
by the plain numbers thus: card No. 1, eyl-
inder A, 1 cylinder B; card No. 400, cylin-
der A, 400 cylinder B; card No. 1%, cylin-
der A, 1 eylinder B; card No. 400%, eylinder
A, 400 cylinder B, and so on, again and again.

In the following diagrams are shown a few
of the other applications of the invention to
jacquards of other types. The principle is
the same as for that already described; but
thearrangementsare varied to suit the various
classes of jacquards. In the diagrams the
same letters have been used throughout for
the same parts as in the tirst figure.

Fig. 3 shows the invention applied to a

Jacquard fitted with double-acting lift and

2

double-acting cylinders. The four cylinders
are shown at A A’ B B', the lifting-knives at
C C',and the card-carriers at D D' E K. In
this case the cylinders are fitted in pairs either
to each end of a reciprocating slide or to two
swing-battens. The hooks are each one gov-
erned by a needle in the order usually em-
ployed in jacquards of this class, oniy there
are double the ordinary number of hooks and
also'double the ordinary number of needles.
The hooks and needles governed by the card
on the face of the cylinders A and A’ are
arranged in the same manner as in an ordi-
nary jacquard of this class, as are also the
hooks and needles governed by the cards on
the faces of the cylinders B B’. The rows
of hooks are coupled together in pairs, as
is usual in double-lift machines, the hooks «
and &' being connected, also hooks % and v,
the hooks ¢’ and &, 0* and %, and so on.
The cords of the harness are connected to
these neck-cords and are tied down in any
convenient sequence, following the same
method described in Fig. 1, all the cords from
the neck-cords connecting the hooks ¢ i, a
@, a* &, and ¢’ & being tied down to the re-
peats I I11'V, while the cords from the neclk-
cords connecting the hooks b %, 3* 4, 1* I*, and
0° 0" are tied in the same or other sequence to
the alternate repeats IT IV VI. The painted
design is prepared in exactly the same manner
as that already described. The cards are
laced in two sets as ordinary for double-act-
ing-cylinder jacquards, the cards bearing odd
numbers being laced together in one set, while
the alternate cards bearing even numbers are
laced together in a separate set.  One of these
sets is put up on one side of the jacquard on
the carriers D and E in exactly the same
manner as that described for Fig.1, the other
set being put up in the same way on the other
side of the jacquard on the carriers D’ and .
The cards in working follow on either side
exactly the same path as described, the eyl-
inders on either side being simultaneously
actuated and alternately with those on the.
other side, and so being turned alternately
the cards from either side are taken from their
respective carriersalternately. The jacquard
is worked in the ordinary way for this class
of machine, the two sets of lifting-knives C
and C’ being reciprocated vertically and alter-
nately with one another, the eylinders on each
side being also reciprocated horizontally and
alternately with one another in such a man-
ner that the cards on the cylinders A B on
the one side select the hooks to be raised by
the lifting-knives C, while the cards on the
cylinders A" and B’ select the hooks to be
raised by the lifting-knives (V.

Fig. 4 shows the invention applied to one
form of cross-border jacquard. In this
jacquard while the lift remains double-acting
all the time and the same lifting-knives and
hooks are in use all the time the cylin-
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ders on either side of the machine may be.

worked independently of those on the other
side, so that either of two separate and dis-
tinet designs may be produced at pleasure in
the fabric, according to which cylinder and

“set of cards is brought into work, which can

be done by means of changing mechanism.
This is very convenient for the working of
fabrics which are required to have a distinet
cross or end border and for other purposes
of the like nature. The two sides of the ma-
chine may be considered each separately as
working as a double-lift single-acting-cylin-
der jacquard, the cylinders on the one side,
A and B, acting in the ordinary manner,
while the cylinders on the other side, A’ and
B, act when required upon the same hooks
through the medium of the short needles,
levers, and fulerum-bars, as shown. The two
cets of cards are cut from separate designs,
and each set is put up and worked on one side
of the machine in exactly the same manner as
described in Fig. 1, thereby producing the
dropped-repeat effect in both the sets of de-
sien employed, as indicated in Fig. 4.

By altering the arrangement of levers and
fulerum-bars and using only one cylinder on
the right-hand side of the eross - bordering
jacquard shown in Fig. 4 the machine may be
ased to work an ordinary straight repeat in
the fabric while the cylinder and cards on
this side are in work, while it still produces a
dropped-repeat effect when the cards and cyl-
inders on the other side are in work. The ar-
rangement is shown in Fig. 5, which shows
the special side of the machine to an enlarged
scale. The cylinder B’ is shown removed,
(dotted lines;) but it _is immaterial which of
the two is so removed. Two eyes instead of
only one are formed in each of the short or
subsidiary needles. These eyes are lettered
Jdd, ¢ d’ddd ¢ d. The levers passing
through the eyes ¢ ¢ ¢’ ¢* also pass through
the eyes ¢ ¢ ¢ ¢ in the top set of the long
main needles of the jacquard exactly as in
Tig. 4. 'The levers passing through the eyes
4’ d* d° d* also pass through the eyes f T

5 £4in the lower set of long or main needles.

“Each of the levers in each set turns about a

fulerum-bar, of which there are two sets, g
g ¢* ¢* for the top set of needles and A’ A% 27 A*
for the bottom setin the usual manner. The
leverage of each row of levers is so arranged
that whenever the cards on the cylinder A’
press any of the short needles the amount
of motion communicated to the hooks of the
machine is sufficient to clear their top gibs
or hooks from the lifting-knives when they
rise. The cards being cut from an ordinary
straight-repeat. design are laced together in
one sot and placed upon a single carrier D’ and
worked round the cylinder A’ in the usual
manner. It will be seen that the cards on
cylinder A’ govern all the hooks in the ma-
chine. Hence they govern the weave in all

770,258

the repeats in-the fabric, all the repeats I 1I
11 IV V VI being in this case similar and re-
peated in'the ordinary straight manner, while
the cards working on the other side of the

machine may be used to work a drop-repeated:

design whenever it is required.
Tn any jacquard used to work a drop repeat,
it it be desired to produce an ordinary straight

_repeat this may be done without any altera-

tion of the jacquard itself or of the harness
by painting a straight repeat of double the
ordinary width and cutting it on two sets of
cards, one set taking all the pattern on one
side of the design from one edge up to the
middle line and the other set taking the pat-
tern from the other edge up tq the middle line.

' These two sets of cards are laced in two dis-

tinct sets and are put up on two sets of card-
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carriers, as shown in Fig. 7, D and E, one be-

hind the other. The set from the back carrier
E are worked round the top cylinder A and
those from the front carrier D round the bot-
tom cylinder B, both in the ordinary manner,
the cards on cylinder A governing the designin
repeats [TILV and the cardson cylinder B gov-
erning the design in the alternate repeats I1
1V VI, as before described. It will be seen
that an ordinary straight repeat of width equal
to two repeats will be produced in the fabric.
In the single-acting-cylinder jacquard shown
in Fig. 1 theaboveis done on one gide of the
machine only, as shown in Fig. 7. In the
jacquard described in Fig. 3, it beinga double-
‘acting cylinder, this is done on both sides of
the machine, while in the cross- bordering
jacquard described in Fig. 4 it may be done
on either side desired or on both sides. If
“done only on any one
used to produce a straight repeat of double
width, while the remaining side is still used
to produce a dropped repeat; but if done on
both sides then the straight repeat will be pro-
duced by both sides of the jacquard.

All the foregoing descriptions are applica-
ble toadesign on which the pattern isdropped
for one-half the total length of the repeat;
but the design can equally well be arranged
to drop some other definite proportion of the
length of the repeat, as one-quarter, one-third,
three-quarters, or two-thirds.

Fig. 6 shows pattern arranged to drop one-
third the length of its repeat. Using the same
lettering as in Fig. 2 and taking nine hundred
cards as the total length of therepeat, Nos. 1
to 300 on X X' is made to join with Nos. 601
to 900 on Y.Y’, and edge 801-900 on X X' to0
join with edge 1 to 600 on Y Y'. This kind
of dropped-repeat design could be worked
upon any of the jacquards above described, a
different proportion, however, than one-half
the cards being borne by each carrier and one
cylinder being a different number of the total
proportion of cards in the repeat than one-
half in advance of the cards upon the other
cylinder, according to the arrangement of the
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design. An extension of the system of num-
bering the cards could also be adopted employ-
ing more than one distinctive mark and num-
bering the cards in more than two sequences.
In the design shown at Fig. 6 one-third of
the cards would be borne by one carrier and
two-thirds by the other. The cards on one
cylinder would lead by one-third the total
number of cards in the repeat, and the cards
would be numbered in three sequences with
two distinctive marks.

Having now described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is— -

A Jacquard loom comprising two series of
leash-hooks arranged to control adjacent series
of warp-threads, a series of horizontal needles
for one set of hooks, a second series of hori-

>

zontal needles for the other set of hooks, a
card-cylinder for the first set of needles,a card-
cylinder for the second set of needles and a
single series of cards for the card-cylinders
controlling the needles and the two sets of
hooks to produce repeated designs across the
tabric, one part of one design being woven
simultaneously with another part ot a repeat
of the said design. :

In witness whereof we have hereunto set our
hands in presence of two witnesses. '

) GEORGE HERBERT BROWN.
WILLIAM RICHEY McMURRAY.
MICHAEL CORBET ANDREWS.
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‘Witnesses:

RoeerT Jory Woobs,
SamMUEL CATHCART BLACK.




