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This invention relates to a machine for
knitting plated fabrics and particularly to a
machine capable of producing four vari-
tions in structure in a plated fabric.

This application is a division of my prior
application Serial Number 341,374, filed
February 20,1929, and is directed to the mech-
anism disclosed in that application and my
application Serial Number 339,335, filed Feb-
ruary 12, 1929. 4 '

Tt is known to knit plated fabric formed of
three threads, namely, a plating thread which
is normally on the face, a backing thread
which is normally on the back, and 2 middle
thread which is normally in the middle; all
knit into the fabric in plating relation. It
bring the backing thread
onto the face of the fabric either by revers-
ing or otherwise changing the order of the
threads while maintaining them in plating
relation. It isalsoknown to bring the middle

thread onto the face of the fabric by revers- - P

ing or otherwise changing the order of the
threads while maintaining them in plating
relation ; also by knitting in the middle thread
and the plating thread in reverse plating re-

lation and floating the backing thread; also

by knitting in only the middle thread and
floating the other threads. '
Thereby three color striped and figured
effects and designs of great variety can be
produced. o
The effect produced by knitting in the three
threads in a differentorder so as to bring the
backing thread or the middle thread to the
face is not identical
by bringing the backinf
thread to the face and floating one or both
of the other threads. .One object of my in-
vention.is to provide a machine whereby

thread or the middle

 there may bs produced 2 fabric in which, in
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of the threads is on
the face in plating relation to the other
threads, while in other parts thereof the same
thread is on the face while one of the other
threads floats. Thereby not only can.three

certain partst ereof, one

- eolor effects be produced, but variations of a

gingle color. effect can be produced. . In the

-drawings and following description, olie .ex-

ample of such & fabrie is disclosed.

yarn drawing operation,

with the effect produced

Heretofore, in knitting three color fabrics
as abov> described, the threads were manipu-
lated by deflecting selected needles in the

depressing’ selected needles to cause them to
escape engagement with one or two threads,
or by both operations combined; and the
positioning of the plating thread on the face
in normal plating has been effected by im-
posing a greater tension on that thread than
on the other two threads. The premature de-
gression of certain needles has been effected
y providing
different width, which are actuated by a
specially constructed radially movable cam,
whose -action in -drawing down a given
shouldered needle either at the normal time
or prematurely depends on its radial position
and on the width of the needle shoulder.
Such shouldered needles must be constructed
with the greatest accuracy, since & slight de-
arture from the -calculated width of the
shoulders renders the operation uncertain
and may produce fabric in which the designs
are defective. Another and important object
of the invention is to provide a machine
which wilt simplify the method of causing a

by prematurely :
55

such needles with shoulders of
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thread to escape engagement with ‘selected .

needles, and
structed shouldered needles and specially con-
structed actuating cams. '

The fabric herein

cannot ‘be produced, it is believed, on an

‘known machine except that herein disclosed,

nor is it believed that such a fabric can be.

d' produced by merely a,ggrefgating old mech-

anisms or methods for per orming the tc)lper-
ations hereinafter particularly described.

There will now be describe
form of my improved machine, reference be-’
in}%l nﬁade io the accompanying drawings, 1t
‘which:

avoid the use of specially con-.

d a preferred

described and shown ‘

Fig. 1 is a disgram of part of a circle of

needles, the yarn feed and the usual needle
actuating cams. '

Fig. 2 is an
vertical section, of a
der and of the means

clevational view,

for deflecting the nee-

dles which it is preferred to use in carrying -

out the process.

95
mainly in
part of a needle cylin--

100
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Fig. 8 is a diagram ot a small section of
fabric embodying my invention; the same be-

" ing enlarged and the openings between
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threads being relatively still more enlarged in

- order to more clearly show the construction.

Fig. 4 is a diagram showing the relative
positions of the threads in the parts of Fig.
3 immediately below it.

Fig. 5 is a plan view, more or less diagram-

.matic, of an arc of the needle cylinder, the

yarn feed and the cams for selectively actu-
ating the needle deflecting means. :
Three differently colored threads o,  and
¢ are fed toward the needles. Threads p and
¢ may be fed from a yarn carrier ¢, which
may be positioned about where it is common
to position yarn carriers in ordinary knitting

or in the knitting of plated fabric. Greater ‘

tension is imposed on yarn b than on-yarn ¢
so that yarn &, when knitted into the fabric,
will overlie yarn ¢. The thread a may be fed
from a yarn carrier d. The point of feed of
thread @ to the needles in behind (relative to

the direction of rotation-of the needle cylin-.

der) the point of feed of threads b and ¢
to the needles. Carrier d is located closer
than carrier ¢ to the circle of needles. A
greater tension may be imposed on thread a
than en threads b and ¢ so as to insure that
thread a will be knit into the fabric inside
threads b and ¢, in order that in the finished
plated fabric thread a will appear on the
face or outside, as shown in the two wales 1

~of Fig. 3. It is unnecessary, however, to im-
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pose a substantially greater tension on thread
@ than on threads & and ¢, since the point of
feed of thread @ from carrier 4 is so close
to the circle of needles that, in the rotation
of the needle cylinder, it will be carried over,
and drawn frictionally against, the outside
of the shanks of a number of needles before
it is engaged by the descending hook of a
needle and knitted into the fabric; so that
it will naturally strongly tend to remain on

the inside during knitting and therefore ap- -

pear on the face or outside of the finished
fabriec.

However, in feeding thread @ to the nee-
dles as shown'in Figs. 1 and 5, it will actu-
ally be fed to the inside of the normal nee-
dle circle and altogether escape engagement
with the hooks of the needles in the subse-
quent yarn drawing movement (which oc-
curs at a point considerably in advance of the
point of feed of thread a) unless special
means are provided to prevent such mode of
operation. In order to cause thread @ to be

carried around the outside of the circle of P

- needles, the needles are deflected radially in-

66 normal position,

ward at the point 2 Fig. 5, that is, at such
point, approximately opposite the point of
feed from carrier d, that the thread will be
fed outside the deflected needles and will,

after such deflected needles spring back to
remain on.the outside of,
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and be drawn against, the shanks of the nee-
dles before the thread is engaged by the nee-
dle hooks in the yarn drawing operation.

In order to reverse plate, that is, to knit a
plated fabric in which the above described
order of the threads is reversed, the hook
ends of selected needles 7 are deflected ra-
dially inward in proper timed relation to the
yarn drawing movement and to the casting
off point. This, per se, is a known method
of operation. In the finished fabric thread

¢ appears on the face, thread % in the middle,

and thread @ on the back, as shown in the
two wales IT of Fig. 8 and the part of Fig.
4 immediately above those wales.

In order to knit a fabric in which the thread
b appears on the face, the hook ends of se-
lected needles f° are not deflected inward at
at the point f2, Fig. 5, with the result that
thread @ is carried back of such needles and,
in the subsequent yarn drawing movement
of such needles is not engaged by the
hooks thereof, whereby thread « is not knit
into the fabric but floats back of the same, as
illustrated in wales ITI of Fig. 8 and the part
of Fig. 4 immediately thereabove.

In order to knit a fabric in which thread ¢
appears on the face and thread a floats, the
hook ends of selected needles f® are not de-
flected inward at the point /2, Fig. 5, with the

result that thread a is carried back of such .

needles and, in the subsequent yarn draw-
ing movement, is not engaged by the hooks
thereof. The hook ends of the same select-
ed needles are deflected radially inward
at f* in proper timed relation to the yarn
drawing movement and to the casting off
point. This effects a reversal of the nor-
mal positions of threads 3 and ¢, so that
thread ¢ appears on the face in plating
relation with thread &, while thread o floats
at the back, as illustrated in wales IV of Fig.
3 and the part of Fig. 4 immediately there-
above, '
. Inorder to selectively bend back needles it
is preferred to utilize the mechanism dis-
closed and claimed in an application filed
by me July 29, 1927, Serial No. 209,383. This
mechanism is shown in Fig. 2. The needles
f.are moved up and down in a normal knit-
ting wave by cams ¢ operating in the usual
way. Fastened to the needle cylinder is the
sinker dial %, which carries the sinkers or web
holders 4, which cooperate with the needles in
the usual manner to form the stitches.
Below the sinker dial % is a slotted jack
dial j, which is atached to the sinker dial.
ressers % are placed in the needle cylinder
slots after the needles have been inserted and
are held in place by the two spring bands .
These pressers are so shaped that they bear
a%ainst the needles at the extreme upper ends
of the pressers and also at points opposite
the spring bands m. The needle cylinder

slots are of greater than normal depth at 13
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ted fabric, jacks o are inserted in the dial

" of vertical positions
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their upper ends,
needles are unsupported above these shoul-
ders, which act as fulcrums when needles are
pushed back by the upper. ends of pressers
k. Thejack dial jhas slots corresponding in
number with the slots in the needle cylinder.
At intervals and in groups in accordance with
is to. be formed in the knit-

slots.  These jacks are held lightly in con-
tact with their corresponding needle press-
ers k by a spring band 2. ' L
A threaded clamp ring ¢ holds the jacks in
their proper vertical position. The jacks are
formed with slots on their rear ends so-that
sections may be broken out in different places,
leaving butts 7, which may be in any one of
any number of (say eight) different vertical
positions. : - :
“The cams s, . for operating the buits »
should correspond in number to the number
of the butts. Each cam
is in alignment with one of the correspond-
ing butt locations on jacks o. These cams do
not revolve and may be moved,by appro priate
pattern mechanism known in the art, into
and out of the paths of the butts » of jacks o.
. When one or more of the cams s or § are
moved and held in the path of jacks o hav-
ing butts 7 corresponding to the vertical po-

© sitions of such cams, these jacks will be pushed
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- at point f2,two sets of needle deflecting mech-

~ provided. In Fig.

45

inward and will in turn rock the correspond-"

ing pressers or pushers %, thereby springing

the corresponding needles f at the fulcrum.

point n, causing their hooked ends to be bent
back out of line
‘peedles.in the normal knitting plane.

~Since provision must be made for deflect-
ing both selected needles f” and also all of the

needles (except when thread aistobe floated)

anisms, including two sets of cams s, s’ are
5, the top cam of one set
of cams is lettered s, while the top cam of the
other set of cams is lettered s’. The two sets
of cams are similarly lettered in Fig. 2. It

- will be understood that in an accurate section

50

_ through either of the two needle deflecting

mechanisms, only one set-of cams, s or &,
could appear ; but both sets of cams are shown
in Fig. 2 in order to illustrate their respective

vertical positions and make clear how they

act independently on the butts » of jacks 0.

' By means of the described needle deflect-

© 85

- inward or bent

60 stripes, but designs
“three c,C.llors',‘;maybe produced in any desired

‘parts of:the fabric.
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ing mechanism,
back at either point /2 or at
the stitch forming point, or at both points,

at any course of knitting, whereby, if threads

a, b and ¢ are of different colors, not only

of indefinite variety, in

| Different modifications
of a single color may be produced by, for ex-
ample, knitting thread ¢ mn platin relation to
both the other threads (wales II, Fig.3) orin

forming shoulder n. The

with adjacent undeflected

_minin,
“thread a. Itisclear that if the fourth thread
subjected to greater tension

‘ric by a'certain needle,
any needle may be déflected-

~neither

‘on the face of the fa ric in nermal

3

plating relation to only thread b, while thread

o floats (wales IV, Fig. 8). .
One of the pronounced advantages of the

invention is the fact that reverse plating and

floating are both produced by the same kind
by deflecting needles .

of operation, namely,
radially inward. This kind of operation
presents decided advantages over any other
known kind of operation for producing either
offect. It is true that needles have been de-
flected radially inward to produce reverse
plating and it is also true that needles have
been deflected radially outward to cause the
needle to miss the yarn; but the invention
does not involve the mere, or any, association
in one machine of two old mechanisms. Nor
is the mode of operation the same as would

oceur if it were possible to associate in one.
- ‘machine the two old mechanisms.

In the in-
vention all the needles are deflécted radially
inward at one point in the needle circle,
whether it is intended to effect normal plat-
ing or reverse plating of all three threads;
while selected needles are not so deflected, at
the same point in the needle circle, when it is
intended that one thread shall float. Neither

normal three thread plating nor reverse three

thread plating can be effected unless the
needles are previously deflected, and to effect
reverse three thread plating, the needles
must be deflected twice at spaced apart points
in the circle of needles. C

The invention is not limited to means for
producing a fabric comprising at most only
three threads. Thus a fourth thread, as well
as thread a, may
substantial distance back of the point at
which the yarn is drawn down to form loops.

_The fourth thread may be fed toward the

needles in the same way that thread ¢ is fed
toward the needles but at a different point in

the needle circle; and whether or not the
fourth thread shall be knit into the fabric by

a given needle will depend on whether or not

* suoh needle is deflected at the thread-feeding

point. This amplification of the invention
requires no illustration, since it involves a
mere duplication of the yarn feed and needle
deflecting devices shown herein for deter-
the engagement with a needle of

is, for example,
than the thread a, it will, if knit into the fab-
appear on the face
of the fabric in normal plating, whereas if it
is not knit into the fabric thread g, if knit into
the fabric, will appear on the face in normal
plating ; that in reverse platin thread ¢ will
appear on the face of the fabric; and that if
thread anor the fourth thread is en-
gaged by a needle hook, thread:d will appear

\ it
ting.

be fed toward the needles a -

It will be ééen- that the mschamsm just d‘e-'\ -

‘scribed is very well adapted to the production
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of elaborate designs in knitted plated fabrics.
It will be obvious that numerous variations
may be made without departing from the
spirit of the invention as defined in the fol-
lowing claims.

What I claim and desire to protect by Let-
ters Patent is: .

1. Knitting mechanism comprising a
needle cylinder, needles movably mounted in
the cylinder, devices cooperating with the
needles to form loops at a stitch forming "
point, means for guiding yarns to the nee-
dles, one of the gniding means and the needles
being arranged so that when the needles are
in normal position they will fail to engage
a yarn from the last named guiding means,
means for deflecting needles out of normal
position to effect engagement thereof with
said yarn, and means for selectively effect-
ing either normal or reverse plating of yarns
during the formation of loops.

2. Knitting mechanism comprising a
needle cylinder, needles movably mounted in
the cylinder, devices cooperating with the
needles to form loops at a stitch forming
point, means for guiding yarns to the needles,
one of the guiding means and the needles
being arranged so that when the needles are
in normal position they will fail to engage
a yarn from the last named guiding means,
means for deflecting needles out of normal
position to effect engagement thereof with
said yarn, and means for deflecting needles
out of normal position at the stitch forming
point to effect reverse plating of yarns en-
gaged thereby. ;

3. Knitting mechanism comprising a
needle cylinder, needles movably mounted
in the cylinder, devices cooperating with the
needles to form loops at a stitch forming
point, means for guiding yarns to the
needles, means for deflecting needles prior
to the stitch forming point to selectively ef-
Tect an engagement or failure of engagement
of the needles with one of the yarns, and
means for deflecting needles at the stitch
forming point to effect reverse plating of
yarns engaged thereby.

4. Knitting mechanism comprising
needle cylinder, needles movably mounted
in the cylinder, devices cooperating with the
needles to form loops at a stitch forming
point, means for guiding yarns to the
needles, one of the guiding means and the
needles being arranged so that when the
needles are in normal position the yarn from
the last named guiding means is fed inside
the circle of mneedles and is not engaged
thereby, means for deflecting needles in-
wardly to effect engagement thereof with
said yarn, and means for selectively effecting
either normal or reverse plating of yarns
during the formation of loops.

5. Knitting ~ mechanism’ comprising a
needle cylinder, needles movably mounted

1,805,625

in the cylinder, devices cooperating with the
needles to form loops at a stitch forming
point, means for guiding yarns to the needles,
one of the guiding means and the needles
being arranged so that when the needles are
In normal position the yarn from the last
named guiding means is fed inside the circle
of needles and is not engaged thereby, means
for deflecting needles inwardly to effect en-
gagement thereof with said yarn, and means
for deflecting needles inwardly at the stitch
forming point to effect reverse plating of
yarns engaged thereby.

6. Knittine mechanism comprising * a
needle cylinder, needles movably mounted
in the cylinder, devices cooperating with the
needles to form loops at a stitch forming

‘point, means for guiding yarns to the needles,

one of the guiding means and the needles
being arranged so that when the needles are
in normal position the yarn from the last
named guiding means is fed inside the circle
of needles and is not engaged thereby, means
for deflecting needles inwardly to effect en-
gagement thereof with said yarn, and means

for selectively deflecting needles inwardly at
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the stitch forming point to effect either nor-

mal or reverse plating of yarns engaged
thereby.

In testimony of which invention, I have
herunto set my hand, at Wilmington, Dela-
ware, on this 17th day of April, 1930.

. WILBUR L. HOUSEMAN.
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