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To all whom it may concern:
Be it known that I, JosgpPH F. WICKS, of
the city and county of Providence, in the

State of Rhode Island, have invented certain

new and useful Improvements in Pattern-
Chains for Looms; and I do hereby declare

that the following specification, taken in con-.

nection with the drawings furnished, and
forming a part of the same, is a clear, true,

.and complete description of my inveéntion and

geveral embodiments thereof.

It is well known to weavers of fancy g goods
that a harness-controlling chain, as hereto-
fore constructed and operated on fancy looms,
when made up for producing any pattern com-
posed of several distinet figures consecutively
repeated, must of necessity have one bar of
the chain which is the beginning and the
ending of a series of perfect patterns.

- To illustmte, I will assume that a sixteen--
heddle loom is expected to produce a pattern

of three figures; that one of these figures re-
quired four harnesses and nine bars of chain;
another five harnesses and eleven bars of
chain; and the last figure seven harnesses
and seven bars of chain; and that all the fig-
ures were commenced on the first bar of the
chain. TUnder these circumstances the chain
would of necessity be at least six huudred
and ninety-three bars long-—that is to say, be-
fore the initial bar of the chain could be also
the terminal bar, and so- permit it to be an

endless chain, the nine-bar figure must be re--

peated seventy-seven times, the -eleven-bar
figure sixty - three times, and the seven-bar
figure ninety-nine times.

I seek by my present invention the produc-
tion of patterns, whether simple or complex
in their styles, by the employment of the least
possible- number of chain-bars, and, as an in-
stance of what may be effected thereby, I
will state that, instead of using six hundred
and ninety - three bars of chain, heretofore
necessary for working a pattern like that al-
ready described, I ¢can produce the same pat-
tern by using but twenty-seven bars. It will
be seen that this great difference in the num-

. ber of bars employed for producing the same

result practically involves a saving, approxi-
mately represented by the difference in time

( requisite for building up a ehain of six hun-

dred and ninety-three bars and thé time re-
quired for building up a chain of but twenty
seven bars. In addition to this advantage it
will also be seen that, if a pattern weré too
complex for its production heretoforé on an
ordinary fancy loom, by reason of the great
length of chain required for the purpose,
through my invention it could be readily pro-
duced, as only a small number of bars may
be made to perform the same Service hereto-
fore performed by a much larger number of
bars.

My invention consists in the combination
of a harness-controlling chain, constructed in
independent longitudinal sections, with a

‘chain shaft or cylinder; which is provided

with engaging surfaces for rotating all the
sections simultaneously with the cylinder; and
with guides which confine each section to its
proper space on the cylinder.

But more particularly to describe my in-
vention I will refer to the drawings, in which
Figure 1 represents in end viéw:a loom pro-
vided with my harness-chain and cylinder.
Figs. 2, 3, and 4 represent different styles of
harness-chains mounted on chain-cylinders.
Fig. 5 represents a chain, as formerly con-
structed, for operating as in Fig. 3.

The loom shown in Fig. 1 belongs to a well-
known class of looms, which are largely em-
ployed in weaving fancy cassimeres,and which
are frequently operated with as imany as twen-
ty heddles, and sometimes a greater number.
Ten heddles are shown therein in this in-
stance.

A denotes the harnes% chain. It is com-
posed of four sections. Sections @ b ¢ d con-
trol, respectively, one, two, three, and four
harnesses each. Each section has its partie-
ular part to perform in produecing the fabric,
and they are shown to have ten, twenty-five,
thirty, and seventeen bars respectively, giv-
ing an aggregate length ih all of eighty-two
bars. Should this same service be sought in.
a chain constructed as formerly, and not in
sections, said chain would of necessity be two

‘thousand five hundred and fifty bars long—

that is to say, the ten bars would have to be
repeated in the chain two hundred and fifty.
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five times, the twenty-five bars one hundred
and two times, the thirty bars eighty-five
times, and the seventeen bars one hundred
and fifty times before the two ends of the
chain could be united, and make a perfeet
-endless chain for producing perfect results.
<" In"Fig.2 I show a sectional chain, in which
each section. is arranged. to control but one
harness. C

In Fig. 3 I show partial end view of a loom,
in which the .harnesses are actuated by du-
plicated horizontal sliding jacks, which in
tarn are operated Ly a laterally-reciprocating
“Eknife-bar” and ‘“evener.”” In this instance
eighteen “jacks” for operating eighteen har-
nesses are shown. The chain is made in four
seetions. The two outer sections control four
Jharnesses each, and the two itiner ones con-
-trol five each.- . } .
- InFig.5 I show a chain of the construc-
tion and width heretofore employed on such
a loom, as indicated in Fig. 8. .
~-In Fig. 4 I show a sectional chain of the
“‘pattern card” system, in which the same ad-
-vantages-may acerue by reason of its sec-
tional construction, as.in the instances pre-
viouslycited. The operative functions of both
systems of chains are the same, in that they

are the controllersof the warp-opening or shed- |

forming devices. It is not to be understood
that any particular number of sections con-
stitutes my invention; provided that the chain
for controlling the heddles be constructed in
two or more longitudinal sections, each of
which is complete in itself, and all of which,
mounted on the same cylinder, operate in pro-
ducing the desired pattern, as one single chain
has heretofore been operated.

Tt is, however, to ‘be distinetly understood
that. I do not herein claim as my invention a
Jharness-controlliug chain of the character de-
seribed, except in combination with a chain-
‘shaft or coylinder, which is: provided with en-
gaging surfaces for rotatively connecting all
of -the sections with the cylinder, and also
with guides which prevent each section from
lateral movewment.on the cylinder while it ro-
tates. . o '

.1t is'well known that chains are variously
constructed, and that the chain-cylinder is
always provided with rotatively-engaging sur-
faces, adapted to the character of the chain;
as, for instance, in Fig. 2, the sections of chain
are composed of side pieces, as at ¢, and cross-
bars, as at f, on which the rollers ¢ are axially
mounted. For this class of chain the shaft
or cylinder is provided with fixed collars, as
‘at-h, which have concave recesses in their pe-
ripheries, for receiving the bars £, and there-
by secure the rotation of the chain with the
cylinder. . These councave recesses in the col-
lars, therefore, constitute, in this instauce,
theeugaging surfaces of the chain-shaft, where-
by it maintains control of the chain when ro-
tated.” Another kind of chain is shown in
Fig. 4, in which the séctions are composed of
flat pattern-cards. The chain shaft or cylin-

der, with which such chains are used, is squaré,

as shown, and its flat surfaces enable it to en: -

gage with the cards, and rotatively control

the chain. In this connection the flat sides

or surfaces of the chain-shaft peérform the
same function as the recesses in the collars A
previously described.
sections may be prevented from having any
lateral movement on the cylinder, each sec-
tion of chain is provided with gnides on the

“eylinder or chain shaft, and these guides also

vary in form according to the econstruction of
the chainj as, for instance, with the chain
shown in Fig. 2 the collars & are provided,
two for each section of chain, and they are so
located on the shaft with relation to each

that the outer side of each collar will be in
close proximity to.the adjacent inner surface

-of the side pieces ¢ when the bars f occupy

the recesses, and therefore these collars serve
as guides for this class of chain, and prevent
each section from having any lateral move-
ment on .the ¢ylinder. : :

For convenience of adjustment I prefer to
have the chain-shaft longitudinally slotted,
and the collars & provided at their eyes with
lugs for entering the slot, and with means for
securing them to the shaft, for preventing lon-
gitudinal movement thereon, :

With the pattern-card chain shown in Fig,

4 the recessed collars cannot be used. for per-.

forming the function of guides, because the
flat surfaces of the chain-shaft perform the
same service as the recesses in the collar & of
Fig. 2, and therefore I use on that kind of
shaft guides, as at #/, which may be narrow
straight strips.of wood or metal, secured to
each of the four sides of the shaft, thus sep-
arafing it into divisions, each of which is oc-
cupied by a section of chain.

To still further illustrate the value of my
invention I will assume that for producing a
certain pattern I require twenty heddles; that
said pattern involved three separate figures;

~that for these figures I required five, seven,

and eight heddles, respectively, and sections
of chain of nine, eleven, and fifteen bars, re-
spectively. For preparing for weaving this
fignre by means of chains, constructed as here-
tofore, said chain would have to be built up,
bar after bar, until the initial bar would also
constitute the terminal bar, and so form an
endless chain. In other words, it appears
from mathematical calculation that, in said
chain, the nine-bar figure would have to be
duplicated fifty-five times, the eleven-bar forty-
five times, and the fifteen-bar pattern thirty-
three times, thus making, in the aggregate, a
chain of four hundred and ninety-five bars in
length, while, with my sectional chain, the
same service would be performed with an ag-
gregate length of chain of thirty-five bars.

To show to what an extent the aadition of
@ single bar to one of these patterns would
affect the length of the chain, I will suppose.
that the fifteen-bar figure be changed to a six-

Now, in order that the

other and to their particular section of chain,
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~teen-bar figure, other figures remaining as be-
_fore. . In this case the chain would necessarily’

be increased uinety-seven bars, or,in other
words, have seven-hundred and- ninety-two
bars before the initial and terminal bar would
be united in one bar, while, with my sectional
chain, an aggregaté length.of but thirty-six
bars would be required for same service.
‘Now, as an‘instance of further value, let it
be supposed that two of the figures last re-
ferred to were desired-in another pattern, in

combination with a different figure, to take

the place of the third in the figure previously
stated. - With chains as formerly constructed
the entire chain structure must be taken apart

and ‘rebuilt. “With my :improved -sectional
chains the retained figure-sections remain in-.

tact, and only a new section will' be required

for the new figure. - By this means, and by
reason of the fact that the changed section:

only requires the precise number of barsto
produce the new figure, a change of pattern
involves only the labor of a few minutes, while
heretofore-it has always only heen accom-
plished in several hours.

It will be seen that, by reason of my inven-
tion, there is not only great economy aftained
in the greatly lessened guantity of chain ma-
terial requisite, but the labor heretofore requi-
site in building up the chain is so far lessened
as to cause the cost in time of making up en-
tirely new patterns with my sectional chain a
matter-of trifling consequence ; whereas with
chains as heretofore constructed said labor
and expense constituted a heavy item in pro-
duction of goods. It will also be seen that
the side bars and pulley-bars of the sectional
chain may be made much lighter than hereto-
fore, and therefore several sections may read-
ily be constructed so as to oceupy no more
space than the old style of chain of full width.

Moreover, by means of my novel sectional
chain I am enabled to produce what I term
“kaleidoscopic” effects, whereby varieties of
irregular and sometimes béautifully-regular
figures may be produced as irregular patterns
by the employment of no more skill or
thought than is requisite for displaying the
changeable figures in a kaleidoscope. To il-
lustrate, L will refer to that always market-
able style of cassimeres known as “pepper
and salt,” and assume that I was working a
loom with ten harnesses (for instance) in the
production of those goods, and that a- chain

-constructed.in five sections was .employed for

controlliug the harnesses. For producing a
kaleidoscopic effect I would advance one
chain a bar or two, perhaps withdraw another,
or in other words I would mix tliem up at

random as I would turn a kaleidoscope. - As-

I would be seeking irregular patterns I would
not, of course, be disappointed if the result
was of that order; but I would be asliable to
produce beautiful effects with more or less ap-
proximate regularity of figure ‘as any other,
and as there always exists a demand for nov-
elties in pattern and styles, regardless of their

special combinations in figure, the products of
the loom would seldom, if ever, fail of a prompt
market. It will be advisable in large mills to
have one or two looms at work on waste or
poor stock, for the express purpose of ‘devel-
oping styles. The sections -having éach bar
numbered or otherwise  marked will admit of
a chain record being kept with each pattern
developed, so that whenever @ desirable style
is to be reproduced it may be set up at short
notice. - Although I have herein given but a

_partial enumeration of the advantages aceru-

ing by reason of my invention, it  will be-ob-
vious to persous skilled in the art, thatstyles
of weaving, which have: ‘heretofore been
deemed as capable of being performed only in
a Jacquard loom, are, by reason of my inven-:
tion, brought within the capacity of ordinary
pattern-chain looms, and that operations with

.a-Jacquard loom inay be greatly simplified,

so far as labor and expense is concerned, in

‘the necessary preparation and construetion of

card-chains. 1n connection with the Jacquard
looms, it is only necessary further to say, that
with -a general assortment of card-chain see-
tions, each adapted to produce an isolated fig-
ure, 4 complex pattern involving any ‘desired
number of figures selected from the assortment
may be prompftly provided for.

It is not to be understood that each section
of the chain need be confined to the execution
of a single perfect figure or series of figures,
because any one section of chain may, under
some circumstances, be made to assist adja-
cent sections in completing a figure, when the
several sections thus coacting are of equal
length, or when the coacting bars in the as-
sisting sections may be located at perfectly
regular intervals therein. T

I am well aware that harness-controlling

chains, as illustrated in Fig. 5, and not con-
structed in independent longitudinal sections,
have heretofore been used on chain-shafts,
provided with recessed collars for engaging
with the long bars at each end thereof, and
adjacent to the inner surfaces of the side
pieces, so as to prevent lateral movement of
the chain on the shaft, and also that card-
pattern chains, not constructed in independ-
ent longitudinal sections, have heretofore
been used on chain -shafts provided with
guides, one on each side (or at each edge) of
the wide chain, for preventing it from moving
laterally on the shaft.
- As before stated, I do not broadly claim
herein a harness-controlling chain construct-
ed in longitudinal sections, but only elaim
such a chain in combination with a chain-
shaft or cylinder, which operates all the sec-
tions as one chain, is provided with engaging
surfaces which enable it to rotatively control
all of the sections, and with guides, which
confine or limit each section to its precise
proper position on the shaft.

I deem it proper to state in this connec-
tion, with relation to the pre-existing state of
the art, that I well know that it is not new
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‘to-divide thé ‘hariess
two loiigitutiinal sections; 4nd to operate these
-sections alternat‘ely 48 mdppcndent ‘¢chains ;
':i soy that:it 1§ not new to mount upon the
Sume Shaft o hiarness controlling chain and a
box- controllmg ¢hain; and to operate them to-
“gether ag one chiaii b) mearns of a chain-shaft
provided with engaging surfaces for rotating
the chaing, and also with guides for keeping
‘the two: chams from: hanug any lateral move-
-ment on-the shaft. Neither is it new to di-
vide the harness:eortrolling ¢hain into longi-
tuidinal Sections of equal length; and to con-
néct thein by bars or rods; so as to reuder
thein in operatlon the same as one wide chain.
_The combination of the hariess- controlling
cham, constracted in independeént longltud
‘inal - sections, with a chainghdft or eylinder
. 'provided with engdging surfaces and guides,
. and arranged to rotate the severdl sectiots as
if they were oné Wwide cliain, a$ herein described
—and claimed by tue; conatltutes 2 1novel com-
bination; tHe “practical dpphcatlon of Whlch,
" lon fancy Tooin; involves sn lmprovement in
the ait of settig up and operating pattern-
cligins for cuiitrolling tlie heddles, which may
:propeﬂy be &

stated to cons1st in the assigi-

cottiollitig chain into: m it of divisible ‘portiony of the

d pattern to
prodiced to several 1ndepehdeﬂt longltud-
1nal sections of the heddle-controllitig pat
tern-cligin, whereby l;he pattern to be woven
inay be prddliced with an aggregate number
of bats -in all tlie section’s wlich equals the
stun ot hggtegite; or nevér exceeds the ag-
gregate, of the birs actually regiisite for
producing the pattern; or the several figures
thiereof.

' Havmg this degeribéd iy inverition; I clmm
as new and desire to secure by Lebters Pat-
ent—

The cotibindtion of a harness- controlling
chiain, constructed in independent longitud-
inal sechons, with a-chain:shaft or cylinder
whicli is provided with engiging smfaces for
rotatinig all the sectioits $imultatieously with
tlie cyliniler; and with gunides which confitie
edch sectioni to its proper §pace on the cyhn
der; substantiglly as atid for the piurposes -
qpemﬁed

JOSEPH F. WICKS.

Wltne%ses
WALTER B: VINCENT,
J os. T: RICH




