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To all whom it may concern : 
Be it known that I, ALEXANDER CALIDER 

HEAD, of the city and county of Philadelphia, 
and State of Pennsylvania, have invented cer 
tain new and useful Improvements in Looms 
for Weaving Figured Fabrics, of which the 
following is a full, clear, and exact descrip 
tion, reference being had to the accompany 
ing drawings, which form part of this specifi 
cation, and in which 

Figure 1 represents a front elevation of 
portions of a loom with my improvements ap 
plied-thereto. Fig. 2 is a side view of the 
same, andl Figs. 3 and 4 are views of certain 
detached portions of the same. 
My improvements have reference to those 

portions of a loom which effect the opening 
and closing of the shed for the passage of the 
slhuttle, and which dispose the warp-threads 
so as to form the pattern or figure. 
The first part of my invention relates to the 

operation of the jacquard by its connection 
with looms of all descriptions for weaving 
figured fabrics; and it consists in depressing 
tlhe suspension-board or other equivalent de 
vice for effecting the depression of one portion 
of the warp-threads, while the corresponding 
pattern-card, acting as a trap-board, is elle 
vated to raise the remaining portion of the 
warps, the elevation of the former being also 
simultaneous with the depression of the lat 
ter, whereby the power required at each 
operation for elevating that portion of the 
lharness and its appendages which lifts the 
warp-threads is balanced in whole or in part 
by the remaining and descending portion, 
thus equalizing the power required to give 
the motions, and therefore admitting of a 
more rapid working of the mechanism than 
when the two sets of warps-threads are moved 
independently, whereby also a great saving 
of time is effected, for the time expended in 
moving one set of warp-threads after the 
movement of the other set has been effected is 
saved, as the movements of the two in opposite 
directions are by my improvements effected simultaneously. 
The second part of my invention, which re: 

lates to the working of the cards to change 
the figure, consists in working the card-prism 
by mechanism connected with the loom, 

while the boards or otler devices for, work 
ing the baarness rest from opening and clos 
ing the shed. · 

In order to enable persons. skilled in the 
art of constructing looms to miake use of my 
improvements, I will proceed to describe 
them in their most simple form, premising, 
however, that they may be applied to looms 
of all descriptions for weaving figured fabrics, 
and particularly to those employed in weav 
ing two and three ply carpets, 
The loom represented in the accompanying 

drawings is constructed with metallic harness, 
which is formed of ordinary wire, the size of. 
which may be varied according to the kind of 
goods which the loom is constructed to weave. 
For three-ply carpet the size should be No. 13 
of the wire-gage. This wire is straightened 
and cut into pieces of equal length, each of 
which forms a single distinct heddle. Tluese 
pieces for three-ply carpet should be twenty- - 
four inches in length. One of the extremities 
of each piece is bent into the form of an eye, 
as at A, and at a distance of about fourteen 
inches from the eye or head thus formed the 
wire is flattened and punched to form mails 
M -M, through which the warp-threads are 
passed. The metallic heddles thus formed 
take place and perform the duty of the ordi 
nary harness of looms for weaving figured 
fabrics. By their use the leads usually em 
ployed are dispensed with, as the weight of 
these metallic heddles is sufficient to depress 
the warp-threads. The harness thus ?ormed 
is supported in the loom-frame in an upright 
position, and is directed, when moving, by a 
suspension and a hole-board, C and D. These 
boards are arranged the one directly above the 
other. The upper one, or suspension-board, 
C, is suspended by two pairs of links, H H, 
from the inner extremities of two balance-levy 
ers, L Lu, which are pivoted to hangers I I, 
which depend from the cross-rail of the loom, 
and whose outer extremities are connected by 
links with the upper extremities of two up 
right bars, E E. The latter are constructed 
to slide vertically in guides FF, affixed to the 
standards of the loom-frame, and their lower 
extremities are connected by links with the 
outer ends of two equal arms, which project - 
from a rock-shaft, R. The journals of the lat 
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terare supportGd in boxes secured to the loom 
frame, and the shaft is caused to rock, and 
thus alternately raise and depress the sliding 
bars E E, by means of a treadle, O, which 
may be operated in any suitable manner. 
When the sliding bars are raised, the balance 
levers Lu Lu are moved through the interven 
tion of the links to lower the suspension-boardl 
C, and when the slide-bars are depressed tilhis 
board is correspondingly raised. 

In order to guide the suspension-board C in 
its movement, its extremities are perforated 
and passed over the sliding bars E E, which 
thus act as guides. The lhole-board ID is slotted 
at its extremities, and is fitted to move freely 
upon the slide-bars E E. It is suspendedfrom 
the suspension-board by rods in, în, which are 
passed through holes in the suspension-board. - 
These suspension - rods are furnished with 
heads, which prevent them i from passing 
through the holes in the suspension-board, 
and their length is the same as that of the 
heddles. The suspension-board and hole 
board are each, perforated with a sufficient 
number of holes to admit the whole series of 
wire harness or heddles, which are passed 
through the two boards, and whose heads, 
when the loom is not in motion, all rest upon 
the suspension-boardl C, which thus keeps 
them all in their proper positions and prevents 
the entangling of the warp-threads. In order 

- to give room for such an extensive series of 
metallic heddles, the holes are arranged in 
several rows. The Jacquard prism B is situ 
ated beneath the hole-board D, its journals 
being supported in suitable boxes secured to 
the sliding bars E E, so that it is raised and 
depressed simultaneously therewith. This 
prism is formed in the present instance of four 
side plates, which are secured to two square 
iheads. Each side plate is perforated in the 
usual manner With a series of holes corre 
sponding in number, position, andi size with 
the holes in the hole-board, so that the lower 
extremities of the metaliic heddles, which de 
scend with the suspension-board , and are 
guided by the hole-board, can pass through 

- the perforated sides of the prism. The ex 
tremities of the prism journals extend beyond 
the sides of the sliding bars, and are each fit 
ted with a notched disk, P P. Spring-hooks 
T T are also secured to the adjacent faces of 
the loom-frame in suclu positions with respect 
to the notched disks that when the prism has 
been lowered sufficiently to be free of the 
lower extremities of the heddles the notches 
of the wheels will catch upon the hooks, and 
as the prism continues to descend will be 
turned one-quarter round, thus turning the 
prism to present a new face beneatlh the hole 
board. The hooks TT are placed on opposite 
sides of the center line of the prism, so that 
they tend to turn the prism in opposite direc 
tions. They are also fitted with catches & 2, 
by means of which they may be moved and 
secured out of the range of the notched disks 
when they are not required to act. When, 

therefore, one hook is in the range of its ap 
propriate notched disk, the prism at each de 
pression of the sliding bars will be turned in 
one direction, and when the other hook is act 
ing the movement of the prism will bereversed. 
Spring-levers are also secured to the sliding 
bars E E, and press against the under side of 
the card-prism, thus insuring the stoppage of 
the motion of the latter when its upper face is 
parallel with the hole-board D. 

- The pattern-cards are constructed, connected 
together, and applied to the prism as in the 
ordinary Jacquard machine, and are moved 
by the prism as in that machine to be suc 
cessively brouglutinto action. When the loom 
is at work, the suspension-board C and the 
card-prism are simultaneously moved toward 
and from each other by the movement of the 
rock-shaft R. As the suspension-board, with 
the heddles resting thereon, is depressed, the 
extremities of those heddles wlich correspond 
with the holes of the pattern-card lying upom 
the rising prism ben?ath pass through these 
huoles and continue descending into the hollow , 
prism, while the extremities of those heddles 
which correspond with the blanks of the pat 
tern-card will rest upon the latter, and will be 
raised by it. The two sets will thus occupy the 
positions in which they are represented in Fig. 
1. By this depression of the one set of heddles 
and the corresponding simultaneous elevation 
of the other set the warp-threads passing 
through their mails are divided into two por 
tions, which are deflected in opposite direc 
tions, thus forming the shed for the passage 
of the shuttle. When the movement of the 
suspension-board is reversed, by reversing the 
movement of the rock-shaft R the prism, de 
scending, allows those heddles resting upon 
the pattern-card to descend until their heads - 
meet and are stopped by the ascending sus 
pension-board, which in its ascent carries up 
those remaining heddles which had been low 
ered with it to form the lower portion of the 
shed. As the diverging movement of the sus 
pension-board and prism is continued, the 
former carries upward the whole set of heddles 
to the position whence they first started, while 
the prism, in descending, is turned one-quarter : 
round by the action of one of the hooks T 
upon the teeth of the corresponding notched 
disk P, to present a new card to the extremi 
ties of the heddles. It is thus evident that 
the jacquard in a loom arranged as above 
described is not only made to perform its cus 
tomary office in selecting those warp-threads 
which form the one portion of the shed, but also 
moves these warp-threads to open and close : 
the shed. The card, therefore, in my loom per 
forms the same office as the trap-board and 
its equivalents, the comb, sgriff, frame, and 
other similar devices employed in various : 
looms to move those warp-threads which have 
been selected by the jacquard. It is also evi 
dent that this equivalent of the trap-board 
and other analogous devices in ascending with 
a portion of the harness is counterbalanced in 
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whole or in part by the remaining and descend 
ing harness and the suspension-board from 
which it hangs acting through the interven 
tion of the balance-levers Lu Lu, by which ar 
rangement the power required to work the 
loom is equalized and that freedom from jar 
and undue strain is attained which always re 
sults in machinery from counterpoising any of 
the moving parts by other parts moving simul 
taneously in opposite directions. As the warp 
threads when the shed is closed all lie in the 
same plane, which extends unbroken from the 
whip-roll to the cloth-making point, it is evi 
dent that when the lay beats up the strain 
will be equally divided among the whole set of 
threads, each of which will bear its proportion 
ate amount. It will also be perceived that the 
suspension-board C performs the same duty as 
the knot-board or suspension-board generally 
employed in looms for figured weaving to bear 
the weight of the untrapped harness. In ad 
dition to this duty, this suspension-board also 
performs the office of journal in lowering and 
raising the harness and warp-threads to form 
tlhe lower part of the shed. It is also evident 
that the lowering andraising of the suspension 
board and harness to lower and raise the 
warp threads that form the lower portion of 
tlhe shed, simultaneously with the elevation 
and depression of the jacquard, and selected 
or trapped harness to raise and lower tlhe 
warp-threads that form the upper portion of 
the shed, not only admits of the one being 
counterbalanced by the other, as above de 
scribed, b?t also saves about half the time 
that wouldl be required if these operations 
were performed consecutively. 
Another adlvantage which results from my 

improvements, and which is of considerable 
importance in the operation of the loom, is 
tlhe working of the card-prism to change the 
figuring-card when the harness is at rest from 
opening and closing the shed, this working 
of the card-prism being effected after the lhar 
ness has closed the shed and before it begins 
to open it, by wilhich means the positive and 
regular selection or trapping of the harness 
is rendered more certain than it would be if 
the card-prism were working to change the 
card while the harness was working to open 
or to close the shed. 
The wire harness I have described may be 

connected with the warp - threads in the usual 
manner, or may act directly upon the warp 
threads, as above set fortlh. In the latter case 
it i possesses an advantage over the harness 
usually employed in looms for figured weav 
ing, as by its employment the loom may be 
made of about half the height of a loom with 
twine harness. This reduction in the height 
of looms admits of their operation in rooms of 
the usual lheight of those in ordinary cotton 

and woolen factories, and therefore dispenses 
with the construction of a room Of extra 
height, especially adapted for them to work 
in, as is necessary with looms in which twine 
harness is employed. This wire harness also 
takes the place of the ordinary Jacquard nee 
dles in selecting the warp-threads, and, in fact, 
the wire harness is neither more nor less than 
a system of Jacquard needles arranged and 
constructed in such manner that they not 
only perform their ordinary duty of selecting 
the warp-threads, but also perform the duty 
of harness in opening and closing the shed, 
so that, while the pattern-cards perform the duty of trap-boards, the needles perform that 
of harness, by which means the mechanism of looms is greatly simplified. 

In the foregoing description and in the 
drawings tiberein particularly referred to one 
mode of arranging the Jacquard machine ad 
of mounting the loom to adapt it to the use of 
the wire harness is described and represented. 
There are various other modes of arranging 
the Jacquard machine and its known equiva 
lents for selecting warp-threads, and various 
ways of mounting the loom, which are well 
understood by weavers, and which may be 
varied according to the kind or style of goods 
to be produced. These various modes of ar 
ranging the Jacquard machine and of mount 
ing the loom may be used in connection with 
any part or the whole of my said improve 
ments, as may be found expedient. 

It is obvious that the principles herein speci 
fied as constituting my invention are suscep 
tible of great modification, and under such 
modifications can be applied with great ad 
vantage to looms generally for weaving fig 
ured fabrics. " 
Having thus described my improvements 

in looms and pointed out their application to 
looms for weaving carpets and other figured 
fabrics, what I claim therein as new, and de 
sire to secure by Letters Patent, is— 

1. In connection with looms for weaving 
figured fabrics, depressing the suspension 
board or its equivalent, while the correspond 
ing pattern-card, acting as a trap-board, or its 
equivalent, is elevated, substantially as de 
scribed. • · 

2. Working the card-prism by mechanism 
connected with. the loom, and while the boards 
or their equivalents for working the harness 
are not opening and closing the shed, sub 
stantially as described. 

In testimony whereof I have hereunto sub 
scribed my name this 21st day of February, 
A. D. 1851. 

ALEXANDER CALIDEREHEAD. 
Witnesses: 

P. H. WATsoN, 
CLEM. S. STULL. 

  

  


