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To atl whom @ nvay concern.: |

- Be it known that I, Josepr W. ADAMS, of
Philadelphia, in the State of Pennsylvanm
have invented certain new and useful Im-

provements in IXnit Fabrics, whereof the fol-

lowing is a speciflcation, reference being had
to the accompanying drawings.

In said drawings, Fln‘ure 1 repr esente a plan
view of a balmm al- Lmttmn machine adapted
to form my improved fabric. Fig.2 is a ver-
tical central section through the cylinder of
the machine, a portion of the interior being
broken-away to show the configuration of the
knitting-cams. Fig. 3 is a view from the in-
side of the eylillder, showing the needles and
cams developed upon a plane. Iigs.4 to 11,

- both inclusive, are diagrams 1llustrating on
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55 & b111(11n0-t11read whleh 18 1en111c1r1y knit into t able overhanging arm G, which is mounted 1oc

i

an emwemted scale eaeh step in the f01 ma-
tion of the fabrie; and Fig.12is a view illus-
trating on a sumler scale the grouping of the
thr eads as seen from the face of the finished
fabric.

My invention relates to that class of kmt

fabries whose opposite sides or the conspicu-

ous portions of whose opposite sides are of
Terent material or of material which by the
method of its treatment appears different to
the eye. Fabrics of this general class have

heretofore been eonstrueted In several ways.
In some instances they have been made from
two threads of different material, each enter-
ing essentially into the struecture of both the
f&ee and the back. In other instances the
face has been knit from two similar threads,

each of which is essential to its structule,

while the back was composed of a third thread
of drfferent material tied to the face by rear-
wardly-projecting extra loops of one of the
face threads. In this latter fabric (which is

now generally termed “stockinet”) the bind-

ing-thread which ties the backing to the face
18 regularly knit into and interlocked with
cach of the sucecsesive courses of the face,
of which it forms an integral and essential
part, and the successive courses of the bind-
1ng-threads are also knitinto and interlocked
with each other. In apatent{or a third fabric
of this classthe face is described as knit from
one thread and the backing as tied thereto by

terlock with each other.

| and interlocked with the loops of the face

thread at intervals, the courses of said bind-
ing-threads, however, not being knit into or
interlocked with one another. In this third
variety of fabrie, however, the loops of thé
binding-thread are knit by means of tuck-bits
and beeome actually integral with the struct-
ure of the face, forming what might be termed
a “false rib” tl1ele0n—--—that S, te say, some of
the courses of the face are pr eeucally double.

My invention consists of a fabric whose face
loops are single and whose back is composed
of a main b&ekmtr-tlueed tied to the loops of

the face fabric bv a secondary or binding

thread, which is not knit into and does 11013
interlock with bhe loops of theface,nor do the
successive courses of said binding-thread in-
The &dw antages of
this method of construction will he deeeubed
later on, and I will now proceed to specify
the preferred method of making it.

Referring now to the drawings, A repre-
sents the 10tet111n needle-cylinder of a Bal-
moral lateh- 11eedle machine having the nee-
dles & O arranged in the usual manner.
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b 1s the cam-cylinder, which in this case is

stationary.

C, C’, and C*are the thread-guides. Imme-
diately adjacent to the thread-guide C (by
which the main backing-thread is 1nt1 oduced)
I arrange on the outside of the series of nee-
dlesahouzental toothed presser-wheel E, hav-
ing alternating large and small teeth e ¢ , Te-
spectively. The largerteeth eare of such di-
mensions that when the said wheel E is ro-
tated by the needles in passing every third
needle ¢ shall be pressed inward, as shown

30

in Fig. 2, to such an extent that when the

thread is delivered by the guide C it is laid
in iront of the needle o and behind the two
adjacent needles b on each side thereof, and,
so on alternately around the series. Said
presser-wheel E is mounted upon the end of
a horizontal stem F, adjustable toward and
from the needles and supported by a stand-
ard O. On the inside of the series of needles
and at a point intermediate between said
presser-wheel Eand the next thread-guide C’,
18 a circular brush D, supported inan adj st

GO




- TO

18

20

5

Said brush D isinclined at an angle, asshown
clearly in Fig. 3,its bristlesentering between
the needles,which rotate the brush in passing.

The needles are provided. with jacks P,
whose outward projections p engage with a
series of cams, part of which is indicated 1in
Fig. 2, but which is fully shown developed
on a plane in ¥Fig. o.
mal surface of the cam-ring begins at M, (on
the left-hand side of Fig. 3,) a short rise oc-
curs at the incline N, which corresponds in
position with a point immediately preceding
the pointof first contact with the presser-wheel
E. The surface of the cam-ring then remains
horizontal until a point is reached which isa
little beyond the second thread - guide C,
where it descends, as indicated at H,toa level
not sufficient to cast off the knitting-loop. -1t
then ascends at L to nearly the former level

~ .and descends again at N’ the full distance

25

required for casting off the knitting-loop, at-
ter which it rises at R to alevel M’ slightly
below that of the point of commencement.

‘Above the cam-inclines HH L N” R are corre-

spondingly-inclined cams 1Y J 8, adapted to

co-operate therewith and by acting upon the

- top of the projections p effect the proper

30

35

movement of the needles, as is well under-
stood in this class of machines.
The actuating mechanism whereby the

needle-cylinder and its needles are caused to

rotate within the cam-cylinder is not shown,
as it may be of any ordinary kind.

The operation of the machine is as follows:
The three threads are delivered to the needles
in the order required by the rotation of the
needle-cylinder, viz: The thread U, which 1s

the main thread of the back,is first laid in in
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front of one needle a (which is for the time |

being pushed back by the tooth e of the
presser-wheel E) and behind the two needles

b b on each side thereof. Theinclined brush

D then pushes said thread down to a level

below the latches of the needles.. By this |

time the needles reach the second thread-
guide C’, where the secondary backing or
binding thread V is introduced into the hook
of each. The cams I H then carry down the
needles to a level below the main backing-
thread U and cast it off, but do not cast ol
the previous loops of the fabric proper. 'The
cams L. Y then raise the needles to receive
the face-thread T from the guide C? after

which the cams J N’ carry the needles down

far enough to cast off the loops of the face-

~ fabrie, leaving, of course, the new row upon

them, as usual.

60

The cams R S then raise the
needles to the level M’ preparatory to repeat-
ing the operation. The result of the series

of operations just described will now be ex-

plained by reterence to the diagrams, IFigs. 4
to11. o

For convenience of illustration I have here
represented the needles as all moving simul-
taneously; but it must of course be under-

Assuming that the nor-

462,657

in a standard Q, exterior to the ca'm-cylin der. | diﬁary _ma'nner'. I have also represented

the improved fabric as starting from an ini-
tial series of ordinary knit loops, since this

‘method better points out the peculiar group-

ing of the threads as distinguished from those
of an ordinary knit fabrie.
the edge row of loops ¢ of a fabric is upon the
needles a b, the presser-wheel E, co-operating
with the thread-guide C, causes the main
thread U of the backing to be laid in in the
manner indicated in Fig. 4—that 1s to say,
said thread U passes in front of one needle

“a, then behind two needles b b, then in front

of one needle ¢, and again behind two, until

the circle is complete. The thread, having
‘been thus introduced,is pushed down by the

brush D tothelevel indicated in Fig. 5, which
is below the latches of the needles. The sec-
ondary or binding thread V of the backing
is then introduced intn the hook of each
needle, as shown in Fig. 6.
descend below the level of the thread U, but
only to the point indicated in Ifig. 7, where

it will be seen thatalthoughthey have cleared

the thread U, they have not been drawn
through the initial row of loops ¢, so as to
cast the latter off. 'When, therefore, the nee-

dles rise again, as indicated in Fig. 8, said

row of loops ¢ remains upon them, as before,

Assuming that
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The needles then .

9¢

but the secondary or binding thread V of the

backing has been  thrown over the main
thread U of the backing at points which are
opposite to the needles a. The true knitting-
thread T of the face is then introduced into
the hook of each needle, as shown in Fig. 9,
and when the needles descend to finally cast
oft the loops ?, as shown in Fig. 10, they inci-

“dentally cause certain parts of the secondary
thread V to engage with the said loops ¢, al-

though mnot forming a knitting-loop there-
with. The needles then ascend, as shown in
Fig. 11, with the new row of loops ¢’ (corre-
sponding with the initial row {) now upon

TOC
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them. This constitutes the entire group of

operations which form a unit of the fabric. -
Fig. 12 shows the opposite side of the fab-

| ric to that which is exposed in the other

views, and by reference thereto it will be
seen that the face-thread T 1s direectly knit to
the loops ¢, and that the face of the fabric

| (which is there represented as nearest the

observer) is a complete knit fabric formed of
one thread only, and that although the sec-

IT5
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ondary or binding thread can be seen by

looking through the face-loops, 1t nowhere

crosses into the face and always remains
Thus the

structurally independent thereof.
main backing-thread and the secondary or
binding thread are both integral parts of the
backing only, and neither of them is in any
way knit to or interlocked with the face, but
each depends solely upon the other for its

| connection therewith. Kither will drop outif

the other be removed. |
I have described what may be termed an
“clementary machine” for producing the fab-

stood that they act successively in the or- | ricin question, but do not limit myself to any

125
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particular kind of machine, nor to the iden- | the face,butis (like the main backing-thread)

tical mode of operation above set forth. Thus,

instead of introducing the backing-thread in

front of every third needle, it might be laid
In front of every second needle or every fourth
needle, &c., without affecting the principle of
construction of the fabrie. Furthermore, by
using a large frame on which the group of
devices just described is repeated the fabric
can be produced very rapidly. In such case
the face of the fabric is of course not actu-
ally knit from a single thread, but from a
number of threads, each one of which is, theo-
retically, identical with the others. RKach
group, however, of the three essential threads
forms what may be called a “unit” of the
fabric, and the structure of each unit is still
precisely that above set forth. Ilence in
stating that the face is knit from one thread
I do not use the word “one” as necessarily
indicative of number, but in the sense of dis-
tinet, and I mean thereby that only one of a
particular group of three is structurally an
integral part of the face. |
As compared with former fabries. of this
class my invention possesses the following
among otheradvantages. It differs, of course,
from the fabrics first-above mentioned as old
1n that the backing is not knit into the face.
It differs from the fabries of the second class
above described—viz., ordinary stockinet, in
that the secondary or binding thread of the
backing is not essential to the continuity
of the face structure, thus permitting the use
of an inconspicuous or cheap thread for this
purpose, instead of requiring the use of two
threads of equal value to form the face and
“ wasting,” soto speak, a large portion of one
of them upon the back. It differs from the
third fabricabove mentioned in that the sec-

ondary thread of thebacking is not knit into |

structurally independent thereof. Thus no
false rib is produced in the face structure,
and, furthermore, it will be noted that in my
fabric the points where the secondary or
binding thread is looped around the main
thread of the backing need not lie in straight
lines atrightangles to the courses of the face;
but by using a presser-wheel whose teeth are
not a multiple of the number of needles in
the whole series the points of connection will
be shifted laterally at each course of face-
loops. This fact not only renders the sec-
ondary or binding threads much less con-
spicuouas when visible through the loops of
the face, but greatly improves the back for
gigging or finishing purposes, since the main
backing-thread is disposed in loops which al-
ternate instead of lying in straight lines at
right angles to the courses of the face, as is
necessarily the case where needles with tuck-

bits are used to unite the backing and bind-

ing threads. In these latter cases the same
needle must always operate upon the bind-
ing-thread, and the interlocking loops thereof
must necessarily be in the straight lines re-
ferred to. -

Having thus described my invention, I
claim—
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Thehereinbefore-deseribed fabrie, consist- _

ing of an integral face knit from one thread,
in combination with a main backing-thread,
and a secondary or binding thread looped
around sald backing-thread and engaging at
intervals with the loops of the face, but not
interlocking or knit thereto and structurally
independentthereof,substantiallyasset forth.
JOSEPH W. ADAMS.
Witnesses: -

CHARLES K. ZIEGLER,

JAMES H. BELL.
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