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To all choin it may concern: 
Be it known that we, CHARLEs H. LANDEN 

BERGER and HENRY ATRINSON, both of the city and county of Philadelphia and State of 
Pennsylvania, have invented an Improvement 
in Looms, of which the following is a specifi cation: 
The object of our invention is to impart a 

greater variety of movements than usual to a 
series of heddles operated by the levers of a 
Crompton or witch loom without increasing 
the number of said levers. 
We attain this object by causing each lever 

A to impart a rising movement to some of the 
heddles controlled by it simultaneously with a 
falling movement to others, the said opposite 
movements being transmitted from each lever 
to its heddles through the medium of an end 
less cord, B, as shown in the elevation, Figure 
I of the accompanying drawing, or through 
supplemental levers D and E, as illustrated in 
Fig. 4, or through other equivalent devices. 
The levers A are controlled in their move 
ments by a pattern chain or cylinder through 
the medium of a series of jacks and recipro 
cating frames, the whole constituting the Well 
known witch movement, which it has not been 
deemed necessary to illustrate in the drawing. 
In an ordinary loom of this class, each lever 

controls a series of heddles, the whole of which 
must be moved simultaneously in one direc 
tion or the other, so that, in Weaving a pat 
tern of a given number of threads in width, 
each thread or series of threads to be moved 
simultaneously must be under the control of a 
separate lever. This necessarily limits the 
loom to the production of comparatively plain 
or narrow patterns, twenty to twenty-four le 
vers being as many as can be conveniently 
worked. 
With our invention, which we will now pro 

ceed to describe in detail, We are enabled to 
impart opposite movements to two threads or 
series of threads with each lever, thus doub 
ling the capacity of the loom for the produc 
tion of elaborate patterns without increasing 
..the number of levers. 
The levers are arranged as closely together 

as possible at one side of the loom, and above 
the warps, in the manner shown in Fig. 2, and 
to the extremities of the arms of each lever 
are connected the opposite ends of a cord, B, 
which extends transversely across the top of 
the loom, and is sustained and guided by pull 
leys (, all, ct, and a, attached to the loom 
frame, or to hangers b secured to the rafters 
above the loom. (See Fig. 1.) - 

It Will be observed that when the lever is 
vibrated the portion a of the cord will be moved 
in one direction and the portion a' in the op 
posite direction, and, as the connections d with 
the heddles f and f' are made through these 
opposite portions of the cord, it follows that 
the said heddles must also be moved in oppo 
site directions when the lever is vibrated, as 
indicated by the arrows in Fig. 1. , 
In the present instance, the lever A is rep 

resented as operating four heddles, two of 
which are raised to the same extent, by the 
opposite portions of the cord, simultaneously 
With a corresponding depression of the remain 
ing two; but it will be evident that, by em. 
ploying the usual comber-boards and other de 

- vices well known to weavers, the number of 
heddles to be operated by a single lever may 
be increased to any required extent; but, 
whatever may be the number of heddles, a portion can always be raised simultaneously 
With the depression of the others. 
Our invention is of especial utility in the 

production of figured shawls and other double- . 
faced goods. In producing the pattern, Fig. 
3, for instance, for which forty-eight independ 
ently-controlled threads are required, one-half 
of which appear upon one side of the fabric 
when the others are upon the opposite side, 
twenty-four levers will be sufficient, while with 
the ordinary arrangement the same number of 
threads would require forty-eight levers, which couid not be practically operated. 

It is not absolutely necessary, in carrying 
out our invention, that an endless cord, B, 
should be employed, as two cords weighted at 
their ends, or a single weighted cord, might 
be used in connection with each lever, as indi 
cated by dotted lines in Fig. 1. Another mod 
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ification, by which the same result may be at- through the medium of the devices described, 
tailed, is illustrated in Fig. 4. In this case, or their equivalents, for the purpose specified. 
in ovement in opposite directions is transmit- In testimony whereof we have signed our 
ted from each lever A to two sets of heddles names to this specification in the presenc2 of 
through the medium of supplemental levers I) two subscribing witnesses. 
and E and connecting-cords k. CHARLES H. TANDENBER(EIR. 
We claim as Otu invention- HENRY AT KINSON. 
A. Witcl loom ill which each of the levers A Witnesses: 

is caused to move two heddles, or two sets of HENRY DoRNEMANN, 
heddles, simultaneously in opposite directions JOHN F. TACUI. 


