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UNITED STATES PATENT OFFICE. 
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JACQUARD MECHANISM FOR LOOMS. 

SPECIFICATION forming part of Letters Patent No. 511,986, dated January 2, 1894. 
Application filed May 8, 1893, Serial No. 473,404, (No model.). 

To add, whom it may concern: 
Be it known that I, NORTH A. WooDHEAD, 

of the city of Philadelphia and State of Penn 
Sylvania, have invented a certain new and use 
ful Improvement in Jacquard Mechanism for 
Looms, of which the following is a full, clear, 
and exact description, reference being had to 
the accompanying drawings, forming a part of 
this specification. 
My invention has relation to jacquard mech 

anism and has for its object the construction of a jacquard adapted more especially for use 
in the weaving of twilled fabrics and is de 
signed to lessen the number of pattern cards 
noW employed when weaving this material 
with an ordinary jacquard. In twilled fab 
rics each warp thread instead of passing un 
der and over successive weft threads, passes 
under every third, fourth, fifth, &c., weft and 
Over the remaining threads, producing on the 
Surface of the fabrican apparent diagonal rib 
and on the opposite side of the fabric other 
Warps are disposed in a similar manner to 
produce the same effect. To gain this effect 
With the aid of an ordinary jacquard it is nec 
essary to employ a very large number of in 
tricate pattern cards to effect the raising and 
lowering of the required warp threads to form 
the shed and the jacquard, especially when 
Weaving patterned goods, is very much com 
plicated. 

In carrying my invention into effect I pro 
pose to so construct the jacquard as to divide 
the entire number of vertical lift hooks into 
a number of series, the number of such series 
depending on the character of the twill to be 
made, and in the present instance where the 
Warp is supposed to pass over seven weft 
threads the arrangement of the series of hooks 
is such that at each pick, one eighth of the 
entire number of hooks will fall automatically 
and form the lower part of the shed and one 
eighth of the entire number of hooks will be 
raised to form the upper part of the shed, 
In the accompanying drawings Figure 1 is 

a transverse sectional elevation on the line 
1-1 Fig. 2 of sufficient of a Jacquard mech 
anism to illustrate my invention. Fig. 2 is a 
rear view of the same. Figs, 3 and 4 are de 
tached perspective views of details and Figs. 
5 to 8 are diagrams illustrating the positions 

assumed by the various parts at successive 
stages of the operation of the device. 

In the drawings the card cylinder has been 
omitted but its position and operation form 55 
no part of this invention as any ordinary form 
of cylinder may be employed. 
A represents a suitable framework pro 

vided with the usual guideways for the griff 
frame, B, supporting griffs or knives C, of 
ordinary construction which are adapted to 
act upon the usual lift hooks, D, the latter 
being as usual under the control of the cross 
wires or needles E, which are acted upon by 
the card cylinder to alter the position of the 
lift hooks as successively fresh cards are 
forced against the ends of the wires. These 
devices may be of any ordinary construction 
and operate as usual in devices of this class. 
The spring box, E', in which the ends of 

the cross wires are held is of any suitable 
construction and is provided as usual with a 
series of springs, e, one surrounding each of 
the cross wires and the usual locking pins, e', 
to prevent any excessive movement of the 
wires. 
The spring box, E", is held in suitable 

guideways, E°, in the upper portion of the 
frame, A, and carried by suitable levers piv 
oted to the opposite sides of the frame or so 
mounted in any suitable manner as to be ca 
pable of a movement in the direction of the 
length of the cross wires, E, and as each of 
such cross wires is to a certain extent held 
by the spring box, each cross wire will be 
moved with each movement of the box. The 
lower board, G, which in an ordinary jacquard 
is a solid structure forming a support for the 
lift hooks is in this case divided into a num 
ber of sections g, equal in number to the 
number of rows of lift hooks extending 
transversely across the machine and each sec 
tion serves to carry one of such rows of hooks. 
The opposite ends of each section, g, are suit 
ably guided by the frame in such manner as 
to be capable of movement in a vertical di 
rection only and each section is capable of 
movement independent of any of the other 
sections. 
In the drawings I have illustrated, for the 

sake of convenience, eight transversely ex 
tending rows of lift hooks and eight sections, 
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twill on the upper face of the fabric. 
remaining six eighths of the threads are dis 

9: forming the lower board. Six of the sec 
tions, g, or six eighths of the entire number 
are shown on same level, the upper ends of the lift hooks they support being a short dis 
tance, above the griffs, C, in the position or dinarily assumed by the lift hooks of a jac 
quard When not in operation. One section, or 
9ne eighth of the entire number, represent 
ing one eighth of the entire number of warp 
threads on the beam are lowered to such po 
sition that the upper ends of the lift hooks 
Supported thereby are below and in the rear 
of the griff or knife which ordinarily raises 
them so that every eighth thread is in the 
lower portion of the shed to form the twill 
on the lower face of the fabric. One sec 
tion, or one eighth of the entire number, 
also representing one eighth of the entire 
number of Warp threads on the beam, is 
raised to such a position that the upper ends 
of the lift hooks carried thereby are above 
and directly in the path of one of the griffs 
or knives and each of the hooks will, as here 
inafter described, be so raised by the knife 
as to bring one eighth of the warp threads 
into position in the upper shed to form the 

The 

posed in either the upper or the lower por 
tion of the shed or partly in both as dictated 
by the pattern to be made, and the lift hooks which govern the position of these threads 
are Operated upon by the proper cross wires 
and knives in a manner similar to that ac 
complished by an ordinary jacquard. 

Referring now to Figs. 1, 2, 3 and 4 I will 
proceed to describe one form of mechanism 
which may be employed for effecting the 
movements of the various sections of the 
lower board and of the spring box. On each 
side of the frame of the machine and adapted 
to suitable bearings thereon is a shaft, H, car 
rying a series of cams, h, equal in number to 
the number of sections of the lower board 
and each cam being of precisely the same 
contour as more clearly shown in Fig. 3. The 
cams are so disposed upon the shafts and the 
latter are so moved that the cams will act 
Successively on the various sections of the 
lower board, for instance as illustrated in 
Figs, 1 to 8. In Fig. 1 the first of the series 
of sections is shown as lowered, the fifth as 
raised and the remainder at the normal level. 
The griffs are then raised and after one pick 
in this position the shafts, H, are moved one 
eighth of a revolution, bringing the operat 
ing portions of the second and sixth pairs of 
cams under the second and sixth sections of 
the lower board, lowering the second section 
and raising the sixth section and so on 
throughout the series, one section being low 
ered and one section raised at each partial 
rotation of the shafts, H. The cams, h, are 
arranged as shown in Fig. 1, and more clearly 
in Fig. 3 in such manner that the projecting 
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sections of the lower board, the cams acting 
on anti-friction rollers a carried by brackets y depending from each section, as shown in 
Fig. 4, and this step by step movement may 
be given by star locking wheels, k, k", the 
operating wheel lc’ being secured to, say the 
crank shaft of the loom, or otherwise so op 
erated as to rotate once at each pick and eight 
complete revolutions being necessary to coln 
plete one revolution of the wheel, k, or the 
number of revolutions may be increased or 
diminished as may be necessary, this depend 
ing on the number of movable sections, 9, and 
the character of the twill to be made. 
On the shaft, K, is a sprocket wheel adap 

ed to rotate a sprocket wheel, k, on one of 
the shafts, H, through the medium of the link 
belt, l, and each shaft, H, has a sprocket wheel, 
m, the latter being connected together by a 
link belt, m', so that both will rotate at the 
same speed and the cams, h, under the Vari 
ous sections will act in pairs. 
Near one end of one of the shafts, H, is se 

cured a cam, N, provided with a peripheral 
groove, n, in which is traveled one end of a 
lever, P, secured to a rock shaft, p, mounted 
in suitable bearings on the frame, A, and from 
the shaft, p, extend levers, r, to the opposite 
ends of the springbox, E'. The construction 
of the cam, N, is such that at each eighth part 
of a revolution the spring box will be drawn 
back, carrying with it all of the cross wires 
and all of the hooks in the jacquard being 
thus drawn back until their hooked ends are 
beyond the line of travel of the griffs. The 
spring box is then released to permit the lift 
hooks to assume the position they occupied 
before this movement, but before being re 
leased one pair of the cams, h, will have been 
so moved as to effect the lowering, and an 
other pair the raising, of one of the sections, 
g, of the lower board. This backward move ment of the spring box by withdrawing all the 
hooks of the jacquard beyond the line of 
travel of the griffs enables the lowering of 
any row or rows of hooks which may be nec 
essary to form the lower-twill. 
The operation is as follows:-With the parts 

in the position shown in Fig. 1 the first sec 
tion and its row of hooks being lowered so as 
to form part of the lower portion of the shed 
and the fifth section and its row of hooks be 
ing raised to the position shown, the card cyl 
inder has operated and is about retreating and 
the griff starting to rise. The griffs on their 
upward movement will carry with them such 
of the lift hooks as have not been acted upon 
by the cross wires on the jacquard and willform 
the upper part of the shed and the first move 
ment of the griffs is sufficient to engage with 
the hook ends of those of the lift hooks left in 
the normal position and not supported by 
either the first or the fifth section of the lower 
board. The first section is of course, left down 
as the upper ends of the lift hooks of this sec and depressed portions of their peripheries tion are below the knife, and the upper ends of 

will be moved successively under successive the hooks of the fifth section have been moved 
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to such a distance above the fifth knife that 
even though some or all of its hooks have 
been operated upon by the pattern card and 
forced back, the card cylinder will have been 
moved beyond the ends of the cross wires be 
fore the knife reaches the hooks, and such of 
the hooks as have been moved by the card 
are of course released when the card eylinder 
retreats and all of the hooks of this section 
assume a position directly in the path of the 
knife and are raised by the further move 
ment of the griff to form the upper portion 
of the shed. As the griff descends, in readi 
neSS to form the next shed, the hooks of the 
various sections will, for the time being, as 
Sume the normal level and occupy the posi 
tion such hooks ordinarily occupy in a jac 
quard as shown in Fig. 5; the card cylinder is 
then moved back against the cross wires, E, 
and acts on such of the lift hooks as may be 
necessary to form the pattern say on the first, 
third, fifth and eighth wires as shown in Fig. 
6; immediately after this movement the 
spring box, E, is drawn back and with it 
every cross wire and every lift hook in the 
jacquard until they assume the position shown 
in Fig. 7, the extent of movement being suf 
ficient to move the upper ends of the lift 
hooks out of the path of the knives; the sec 
ond pair of operating cams and the sixth pair 
of operating cams are then moved respect 
ively under the second and sixth sections, g, 
of the lower board while the spring box holds 
the hooks in this position (Fig. 7), the hooks 
carried by the second section are lowered un 
til their upper ends are below the knife, and 
the hooks carried by the sixth section are 
raised to the same height as the hooks on the 
fifth section were raised to at the previous 
pick the parts at this time being in the posi 
tion shown in Fig. 8; the spring box then re 
assumes its normal position, the cross wires 
being forced against the card cylinder and 
assuming the position occupied by them im 
mediately after the card cylinder acted as 
shown in Fig. 6, except that the second row 
of hooks is lowered and the sixth row of 
hooks, raised; the griffs then rise and as 
SOon as they start to move the lift wires in 
their path the card cylinder is moved away 
permitting the cross wires to assume the in 
operative position and all of the hooks of the 
sixth row assuming a position directly in the 
line of travel of the sixth knife and all of the 
warp threads attached to this row of hooks 
being elevated to form part or all of the up 
per portion of the shed. 
The number of rows of hooks may be in 

creased to any desired extent and if, for in 
stance, twenty four rows be employed each 
cross wire may be connected to three hooks, 
that is to say every eighth hook, diminishing 
the number of cross wires usually considered 
necessary in a jacquard. 
In weaving twilled patterned fabrics, as or 

dinarily practiced, a fresh card must be em 
ployed after each pick, to change the shed, 

even where the pattern is not altered for a 
number of picks, this changing being neces . 
sary only for the purpose of altering the po 
sition of the threads for forming the twill. 
In a jacquard constructed in accordance 

with my invention, the cylinder and perfo 
rated cards are really necessary only When 
weaving a patterned fabric, and even. then while weaving between figures, longitudinally 
of the fabric, the operation of the cylinder 
may be suspended by the operation of a suit 
able pattern chain or other device which Will 
prevent the rotation of the card cylinder, the 
same card being forced against the ends of 
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the cross wires time after time, and the twill 
ing effect being produced by the successive 
movements of the lower board. This tem 
porary suspension of the action of the card 
cylinder may also take place at such times 
when weaving figures as there may be no 
change in the disposition of the warp threads 
forming the figures, while in weaving unpat 
terned or plain twilled fabrics, the card cyl 
inder may be entirely dispensed with and no 
cards whatever employed. 

Various mechanisms for operating the Sec 
tional lower board may be employed and I do 
not limit my invention to the particular form 
described. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 1. The combination in a Jacquard mechan 
ism, of a sectional lower board, a movable 
spring box, and devices for effecting the move. 
ment of the sections of the lower board and 
of the spring box. - 

2. The combination in a Jacquard mechan 
ism, of a lower board comprising a series of 
independently movable sections, devices for 
effecting a movement of such sections, the 
lift hooks, cross wires connected thereto, a 
spring boxcarrying said cross wires and mech 
anism for effecting the movement of such 
spring box. 

3. The combination in a Jacquard mechan 
ism, of the supporting frame, guides thereon, 
a movable spring box adapted to such guides, 
the lift hooks, cross wires connected to such 
lift hooks and secured to the spring box, with 
a sectional lower board and devices for oper 
ating each section thereof independently of 
the other sections, substantially as specified. 

4. The combination in a Jacquard mechan 
ism of a lower board comprising a series of 
independently movable sections, a series of 
rows of lift hooks equal in number to the 
number of such sections and each row being 
supported upon a separate section, devices 
for effecting the movement of such sections 
in succession, cross wires connected to the 
lift hooks, a spring box carrying said Cross 
wires and devices for effecting the move 
ment of such spring box, substantially as 
specified. 

5. The combination in a Jacquard mechan 
ism of a supporting frame, guides thereon, a 
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movable spring box adapted to such guides, 
cross wires carried by the spring box, lift 
hooks on which said cross wires are adapted 
to act, a lower board comprising a series of 
independently movable sections, each of such 
sections being adapted to support one row of 
lift hooks and mechanism for lowering one of 
such sections and its hooks and raising an 
other of such sections and its hooks immedi- ism, of the lift hooks, cross wires connected 
ately before each pick of the loom, substan- thereto, a movable spring box carrying such 
tially as specified. cross wires, shafts as H, a cam as N, thereon 

adapted to support a separate row of lift 
hooks, shafts, as H, at the opposite sides, 
cams thereon adapted to operate successively 
and in pairs on the sections of the lower board 
and mechanism for imparting to the shafts a 
partial rotation of each pick of the loom, Sub 
stantially as described. 

8. The combination in a Jacquard mechan 

6. The combination in a Jacquard mechan- having a peripheral cam groove, a lever full 
ism, of the lift hooks, cross wires connected crumed to the framework and having one of 
thereto, a movable spring box carrying such its ends connected to the spring box and its 
CrOSS wires, devices for moving such spring opposite end adapted to such cam groove, a 
box, a lower board comprising a number of lower board comprising a series of independ 
independently movable sections each of which ently movable sections each of which is 
supports a row of lift hooks, a series of cams adapted to support a separate row of lift 
adapted to act upon such sections in succes- hooks, cams on said shaft, H, adapted to op 
Sion, shafts supporting said cams and mech- erate in succession on the sections and de 
anism for imparting a step by step movement vices for imparting a step by step movement 
to such shaft, substantially as specified. to such shaft, H, substantially as specified. 

7. The combination in a Jacquard mechan- In witness whereof I have hereunto set my 
ism, of the lift hooks, cross wires connected hand this 29th day of April, A. D. 1893. 
thereto, a movable spring box carrying such NORTH A. WOODHEAD. 
cross wires, devices for effecting the move- Witnesses: w 
ment of the spring box, a lower board com- JNO. E. PARKER, 
prising a series of sections each of which is H. GORDON, MCCOUCH. 
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