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UNITED STATES

PatenT Orrice,

LEVI E. SALISBURY, OF PROVIDENCE, RHODE ISLAND.

KNIT FABRIC.

SPECIFICATION forming part of Tetters Patent No. 385,481, dated July 3, 1888,

Applcation filed December 14, 1886, Renewed December 7, 1887,

Serial No. 257,214. (Specimens.)

To all whom it may concermn:

Be it known that I, Lrvr B, SALISBURY, a
citizen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvements in Knit Fabries;

and I do declare the following to be a fall,

clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same,
reference being hiad to the accompanying draw-
ings, and to letters and figares of reference
marked thereon,, which form a part of this
specification,

My invention relates to certain novel im-

brovements in the manulacture of plush or
carded face knitted goods; and it consists, es-
sentially, of a knitted fabiie having filling or
plush threads, each passing around the front
and back, alternately, of wales formed by base-
threads of a similar or of different Inaterial,
or, in other words,a fabrie in which the plush-
threads show the same on each side thereof,
and at the same time nearly or quite conceal
the said base-threads.

The object of my present invention is to
produce o knitted fabric in which, as before
stated, both its surfaces are plush-faced. The
uses to which a knitted fabric thus improved
may be put are namerous. I would mention
particularly, however, that, after being snit-
ably “fulled” and earded, said fabric has the
appearance of a carded woven blanket, A
“felt’’ surfaceis produced on each side thereof
by subjecting the fabric after carding to a suit-
able shearing or cutti ng machine. By means
of thus producing a knitblanket or fabric hav-
ing both surfaces alike, the cost of manufac-
turing is greatly reduced as compared with
analogous goods woven on a loom, as common,

In the accompanying two sheets of draw.
ings illustrating my improved knitted fabric
I have also represented a knitting-machine
adapted to produce the said fabrie.

In this connection I would state that the
machine just referred to, and in its entirety,
forms the subject of a separate application for
Letters Patent filed by me in the United
States Patent Office February 26, 1887, Serial
No. 228,923.

Figures 1 and 2herewith represent enlarged

views of the front and Dback surfaces of the
fabrie, respectively. Theseveral base-threads,
as well as the “filling” or plush threads, are
shown very loosely knitted, for the purpose of
readily tracing out the individual threads com-
posing the fabric. Fig. 3isa fop view of the
same. Iig. 413 a perspective view, also en-
larged, of a portion of said fabric closel y
knibted, and having the plush-threads carded
to produce a blanket surface on both sides
thereof. Tig. 4} is a reduced view showing a
different arrangement of the filling-threads.
The following figures represent partial views
of a machine adapted to produce the fabric
illustrated: Tig. 5 is a horizontal sectional
view taken through a porfion of the upper
needle-cylinder and showing the needle-shifs-
ing wheels. Fig. 6 is a partial side view of
the same and the lower needle-cylinder. Fig,
71is a vertical sectional view taken through
the said cylinders, &e. Fig. 8 is an enlarged
vertical sectional view of one of the needle-
shifting wheels and adjacent parts as in use,
Fig. 9 is a detached view of one section of the
cam-plate. Tig. 10, Sheet 2, is an enlarged
frontview of a portion of the upper and lower
needle-carrying cylinders, the relative posi-
tion thereto of one section of cam-grooves be-
ing indicated by broken lines. Said figure
also shows a base or knitting thread and the
manner of introdueing the plushing-thread.
Fig. 11 is a transverse sectional view taken on
line W W of Fig. 10. Tig. 12 is a similar view
taken on line N N of Fig. 10; and Fig. 13 isa
side elevation, reduced, of the complete ma-
chine adapted to produce my improved knitted
fabrie,

The immediately-following description re-
fers more particularly to mechanism adapted
to produce the improved knitted fabric here-
inafter claimed.

The principal novel features in the said ma-
chine are the employment of two independ-
ently-mouunted needle-carrying cylinders trav-
eling in unison, combined with a stationary
ring having a series of pecualiar-shaped eams
secured thereto, and a series of wheels loosely
mounted on said ring working into and oper-
ated by the needles, whereby the latter are de-
flected or shunted intosuitable grooves formed
in the cams, for the purpose of working the
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filling-thread alternately to the frontand rear
of the wales, thereby producing a plush sur-
face on each side of the fabric.

T, again referring to the drawings, desig-
nates (see Figs. 7 and 13) a section of the sta-
tionary bed or frame adapted tocarry a ‘‘ship-
per-ring,”’ ¢!, as common.

A indicates the lower ¢ylinder, having the
outer surface of its upper portion grooved at
a to receive each a needle, N. (See Fig. 8.)
The lower portion of said eylinder is provided
with gear-teeth ¢, and resting upon the in-
wardly-projecting inner flange, f, of said bed
7. Bindicates the upper needle-carrying eyl-
inder. The latter is of thesame diameter and
has the same number of grooves ¢ as thelower
cylinder, A. The grooves of the upper cylin-
der are in the lower portion thereof, while
gear-tecth ¢ are formed in the upper portion.

G H, Fig. 7, indicate stationary ringg, on
which the upper needle-cylinder is mounted to
revolve. The cylinders are separated aboub
one-eighth of an inch at %, with the grooves «
of the two cylinders being directly inline. A
vertically-mounted revolving shaft, s*, having
equal-size pinions ¢ ¢ secured thereto, (see
dotted lines,) serves torevolve the needle-car-
rying cylinders in unison. (See also TFig. 13.)

C indicates a stationary ¢ cam-ring,”’ S0
called, having the series of steel cams D se-
cured to its inner face. The cams are turned
or bored out, so as to allow the grooved por-
tions of the needle-cylinders to freely revolve
therein. A side view of one of the cams D
is shown detached in Tig. 9. Said cam in re-
ality consists of three pieces, 10 11 12. The
same are cut and separated so as to form the
cam-shaped grooves n, in which the shanks #’,
formed on the outer face of the needles N, are
adapted to travel. (See Figs. 8 to 12.) Op-
posite the line o o (see Figs. 9 and 10) of each
cam D is loosely mounted upon a stationary
stud, s, tapped into the cam-ring C, a needle-
shunting wheel, W, having a series of grooves,
g, formed in its rim, each of said grooves hav-
ing a light spring-arm, m, working therein
by means of its engagement with a suitably-
mounted stationary cam, d, Fig. 8. Theouter
end of each spring-arm has a lug, m/, formed
thereon, adapted to engage with the shank =*
of the needles, for the purpose of moving the
latter in an endwise direction.

In plushing the two sides of the fabrie, as
represented in the first four figures of the draw-
ings, the arms m are alternately arranged in
the wheel W—that is to say, assuming there
are twenty-four grooves g formed in the rim,
an arm m is fitted into a groove on top, the
nextgrooveat the bottom being reversely fitted
with an arm, and o en around the wheel.

There are then twelve arms on top, alternating

with twelve reversely-placed armsat the bot-
tom. The cams D are partly cutthrough at p,

adjacent to said wheels, (see Figs. 8 and 9,)
thereby permitting the outer ends of thespring-
arms and the rim portion of the wheel to re-
volve therein. It i3 obvious, now, thatas the

needle-carrying cylinders revolve, the shanks
n? of the needles,; by reason of their engage-
ment with the cam-grooves n, cause all the
needies to move up and down inthe groovesa
of the eylinders. At the point o o, however,
Figs. 9 and 10, of each cam D the cam-grocve
separates, (see u ' v, arrow direetion, ) so that
as the said shanks »? successively engage the
teeth orwebs of metal separating the grooves
¢ and revolve the wheel W the lugs m’ of the
spring-arm m engage the said shanks n* at the
enlargement v of the cam-opening and alter-
nately shunt the needles up and-down the cam-
grooves o «. By means of this arrangement
every other needle is guided up over the open-
ing z, through which the plush-thread enters,
and the other needles pass under said opening.
The deflection of the arms m prodacing this
result is effected by the upper and lower sta-
tionary cams, d d.

Shortly after passing the opening z the two
columns of needles unite again in the common
cam-groove n and successively move up and
down therein until the next corresponding
point in the cam is reached, when the separa-
tion of the column of needles is repeabed, as
just deseribed, and so on consecutively around
the machine.

Tach cam-section constitutes a ‘‘feeder?” for

‘the threads forming the fabric.

T will now more specifically point out the
manner of producing my improved knitted
fabric upon the machine just described.

A foundation or base thread, 4, is first in-
troduced frooy a bobbin, ¢, into each cam-sec-
tion D at the point indicated, which thread is
then caught up by the latch-needles N and
looped in the lower revolving cylinder, A, by
means of the action of the cam-groove and the
successive passage of the needles, as usual in
making knitted fabrics. (Sce right-hand por-
tion of Fig. 10.) The continuous rotation of
the machine thus threaded would, in fact, pro-
duce a web of ordinary plain-knitted fabric,
the upper needle-cylinder, B, the shunting-
wheels W, and upper cam-grooves, u’ «, of the
cams D thus far not having been called info
play. To plush both sides of a fabric having
a plain-knitted base, I next introduce the fill-
ing or plushing threads 2 from a creel or bob-
bin, ¢, into each cam-section D through a tube,
T, inserted through the opening =, Figs. 9, 10,
and 11. Said tube extends nearly or quite to
the rear of the needles and into the space % be-
tween the two needle-cylinders A B, asshown
in Fig. 11.

Having first assumed the machine to be con-
structed and arranged as hereinbefore de-
seribed, and shown in Fig. 18, and having a
loop I upon each needle, as in ordinary knit-
ting, T would particularly refer to Fig. 10 of
the drawings as representing one cam-section
wherein such a loop is shown on each needle,
and trace oub the action of the needlies.

1t will be nobiced that the base-thread 4 is
fed to the needles and theknitted loops made
in the lower revolving cylinder as common, as
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indicated ab the right of said figure. Now the
needles, or rather the shanks »? thereof, sue-
cessively rise from the lowest point, #*, of the
cam-groove 1 into the enlargement » thereof,
Thehead of the needies then engages theupper
cylinder. During said upward movement of
the needles through the new loops the latter
throwall the latches?*down. The loops,how-
ever, do not slide entirely therefrom, but rest
againstthem. The weightofthe web of fabric’,
&e., produces considerable tension upon each
loop resting on the top edge of the lower cyl-
inder, A. Astheneedle-shanks enter the said
enlargement uthey engage the rim of the shunt-
ing-wheel, W, Fig. 8, thereby revolving the
wheel. The latter, in connection with the sta-
tionary upper and lower cams, d, and the alter-
nately-mounted spring -arms m, separate and
guide the needles alternately into the lower
and upper eam-grooves, . Then, as the
needles rise in the upper grooves to the top
thereof; the new loops thereon slide from the
latehes down into the lower bend, »% of the
needles. Taeh needle in passing the highest
point in the cam is wholly retained in the up-
per eylinder, B, itslower bend being just flush
with the lower edge of the eylinder, as shown
at line W W and also in Wig. 11, the leop at
the same time being drawn up from the edge
of the lower cylinder, and also being consider-
ably elongated thereby. WWhile gvery other
needle is rising in the upper cam-groove the
alternate needles are shunted into the lower
groove until the hooks are flush with the up-
per edge of the lower cylinder. Now, as the
upper and lower columns of needles pass the
line of the highest portion of the upper cam,
they unite at the intersection u' of the two
grooves u n, and all are then guided down-
wardly. The needles, however, in the lower
groove previously rise sufficiently to slip the
loops from the latches. 1t will be seen that
as the needles descend from the point «' an-
other base-thread, 4, is fed in, (practically the
beginning of the next cam-section,) which in
turn is caught up by the hooks »’ and shut in
by the latehes. The closing thereof is effected
by the first or prior set of loops, which latter
finally are “‘shed’’ over the ends of the nee-
dles, thereby forming the newer loops as the
needles successively pass the lowest portion,
n, of the cam-grooves. The operation is con-
tinuously repeated round the machine.

The manner of introducing and interlocking
the filling or plush thread 2 between the sev.
eral courses and over the wales w?, TFig. 1, is
as follows, first stating that the end of a suit-
ably-mounted stationary tube, T, is inserted
through a hole formed in the cam-ring, thence
through the enlarged opening z of the cam D,
and to or nearly to the back of the needles,
(see Tig. 11:) The ontlet of the tube is just !
back—i. e.,in theline of rotaticn—of the elon-
gated loop retained in the lower bend of the
highest needle. Now the said thread 2 passes |
from a bobbin, ¢, through and to the rear end |
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of the tube T. The thread is laid across and
in front of the elongated loop and to the rear
of the adjacent loop or wale, then front of the
next loop, andsoon alternately. The forward
end is locked into the fabric at about the line
N N. The filling-thread always passes to the
rear of all the needles. Itwill be readily seen
now that the needles in the upper eylinder in
descending will pass over the filling-thread,
while those in the lower cylinder will rise up
over or in front of it, by which arrangement
the said thread shows in front of the wales

formed by the upper shunted needles and ap"

pears in the rear of the wale produced by the
lower shunted needles,

The diagonal or ‘‘staggered’’ effect of the
filling-thread is produced by setting the alfer-
nate cam-wheels W so as to cause the needles
to travel ina reverse order—that is to say,
the needles which were first wholly deflected
into the upper cylinder are next guided into
the lower cam-groove, and the (former) lower
needles at the same time are guided into the
upper cam-groove, By means of this arrange-
mend I preduce the fabric represented in Fig.
1, wherein the same plush-thread 2 appears
alternately in the front and rear of the wales
w’. The wales and filling-threads are inter-
knitted in each horizontal course. The cor-
responding baek surface of the fabric isshown
in Fig. 2.

I contemplate the knitting of fabries having
figured surfaces on each side, the same to be
produced as hereinbefore described, except
that I change the arrangement of the spring-
arms i in the shunting-wheel W,

The producing capacity of the machine is
directly increased by simply multiplying the
feeders. A feeder comprises a base-thread
and a filling-thread, with the necessary cams,
&e., for deflecting and operating the needles.

I do not claim herewith the mechanism
shown and described for producing my im-
proved knitted fabric, as the same, ag herein-
before stated, forms the subject of ancther ap-
plication for United States Letters Patent.

Having thus described my improved fabric
and a method of making the same, what I
claim,.and desire to seecure by Letters Patent,
18—

1. Theimprovedknitted fabrichaving filling
or plush threads, each passing avonund the front
and back, alternately, of wales formed by base-
threads of a similar or of different material,
and having the base-threadsnearly orguite con-
cealed on both sides of the fabric by the said
filling-threads.

2, The improved knitted fabric hereinbe-
fore described, consisting of wales formed by
the base -threads 4 and the filling or plush
threads 2, of similar or of different material,
ecach passing around the front and back, alter-
nately, of one or more of the said wales, and
having the base-threads nearly or quite con-
cealed on both sides by the filling-threads.

3. The improved knitted fabric R, herein-

Q0

jele

110

1§

120

130



before described, consisting of base-threads
forming the plain portion, and having fulled
and carded filling or plush threads of similar
or of different material, each passing around
the front and baci,alternately, of wales formed
by the said base threads and entirely conceal-
ing the latter on both sides of the fabric, sub:
stantially as shown and seb forth.
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In testimony whereof I affix my signaturein
the presence of two witnesses.

@

LEVI B. SALISBURY.

Witnesses:
CHARLES HANNIGAN,
Wit R. DUTEMPLE.

o ko

4




