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Lo ll wchony 16 ity conceri:

Be it known that I, MarTIN J. SHAUGH-
NESSY, a citizen of the United States, residing
at Amsterdam, county of Montgomery, and
wtate of New York, have invented certain new
and useful Improvements in Stiteh-Transler-
ring Mechanism for IKnitting- Machines, of
which the following 1s a specification.

The 1nvention relates to such 1mprove-
ments: and it consists of the novel construc-
tion and combination of parts hereinatter de-
scribed and subsequently claimed.

Reference may be had to the accompanying
drawings, and the reference characters marked
thereon, which tform a part of this specifica-
tion. Similar characters refer to similar
parts in the several ficures therein.

Figure 1 of the drawings 1s a view 1n per-
spective of a portion of a circular-knitting

machine, showing my improved stitch-trans-

ferring mechanism applied thereto. Kig. 2
1s a plan view of the gathering - wheel de-
tached. Fig. 3 1s a plan view of the gather-
ing and alining wheels detached from the ma-
chine and placed in the positions which they
occupy relatively to each other in use. Fig.
4 is a face view of a cloth-depressor wheel for
landing the transferred stitch upon the nee-
dle to which 1t 1s transterred. Fig. 5 1sa
central section of the same, taken on a plane
coincident with the axis thereot. Iig. 6 154
plan view of the cut-presser employed for
closing the beards of the needles from which
stitches are to be transferrcd. Wig. 7 is a
central cross-section of a wheel for support-
ing the needles in opposition to the stitch-

wheel, the relative positions of the stibtch-
wheel and needles being also shown.,  Fig. 8

is a Tace view of H{L;(l needle-supporting wheel.
Fig. 9 1s a view 1n side elevation of the gath-
ering-wheel, alining-wheel, cloth-depressor
wv’h{lel operating 1n connection therewith, and
web-tension whwl in the relative positions
they occupy in use, the needle-cyvlinder be-
ing shown in cross-section. Iflg. 10 1s a view
in perspective of the needle-supporting wheel
shown 1n Figs. 7 and 8 and the cloth-depress-
1ng cam or shoe within which said wheel is
snpported 1in use. Fig. 11 15 a plan view of

||||||||||

double stitches and holes

th@ p{i}Siti(mS relatively thereto of the needles
in the needle-cylinder.

it 1s known in the art that a pattern fabric
can be produced upon a knitting-machine by
transferring certain of the loops or stitches
from one needle to another as the knitting op-
eration proceeds. This 1s accomplmluﬂ by
transferring a loop or stitch from one needie
to an adjacent needle, leaving both stitches
or 1{}{)1)5 upon the Ltttm needle to be treated
as a single stitch in the subsequent steps of

the Lmttmﬂ operation and leaving the needle
from which the stitch was transferred with-
out a stitch until supplied with yarn from the
next feed. The resultant fabric has at inter-
vals two-thread or double loops or stitches
and adiacent thereto small holes left by the
transferred stitches. By proper arrange-
ment or combination of ordinary knitting-
wheels operating in connection with certain
feeds and suitably -constructed stitch-trans-
ferring devices operating 1n connection with
certain other feeds it 1s possible to locate the
at predetermined
points in the fabrie, and thereby to produce a
variety of ornamental patterns.

My invention relates principally to means
for transferring stitches from one needle to
another in knittine fabrie of the nature indi-
cated: and the principal object of my mmven-
tion is to facilitate the knitting of pattern
fabrics on circular - knitting machines by
means of transferred stitches.

Other objects of the invention wiill appear
in connection with the following deseription.

My invention ig applicable to various styles
of spring-needle knitting-machines, and in ifs
preferred form, as shown in the drawings, it
is especially adapted for use in connection
with spring - needle circular - knitting ma-
chines, and particularly that style ot circulat-
Lmitlno machine 1n which the needles are
mountul in what 1s known 1n the art as a

“trick - eylinder”—that is, a cylinder pro-

vided with grooves within which the needles

are respectively located and clamped instead
of being mounted in leads.

In carrving out my invention I employ one
or more feeds in ¢onnection with ordinary
knitting - wheels and operating in the usual
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manner, which ordinary feed or feedsare not
shown in the drawings, as thelr manner of op-
eration is well understood, only one feed be-
ing shown which operates in connection with
the stitch-transferring mechanism.

In Fig. 1 of the drawings considerable lati-

tude has been taken in the disposition of the |

various attachments which embody my 1nven-
tion, and they are shown somewhat diagrani-
matically for clearness of illustration. Re-
ferring to said figure, 1 is the e¢ylinder, which
may beany well-known type of eylinderadapt-
ed for spring-needles, a plurality of needles 2
being shown mounted on the cylinder.
cated within the C}Iindez 1s the usual inner
civcle or support 3, ancl beneath the cy lmder
is the outer circle 4, also known as the " feed-
circle” or ““stand-bed.” Thefeed-stand 5,erect-
ed from the stand-bed 4, supports the stitch-
sinker wheel 6, which operates in the usual
manner to feed yarn to the needles as the cyl-
incler 1s rotated. For reasons which will be
presently explained I employ a shoe or cam
7 1n place of the usual cloth-wheel or push-
down wheel 1n connection with the stitch-
sinker wheel 6, which shoe, however,

In depressing the edge of the cloth below the
beards of the needles while the new stitches
are being fed to the needles. After passinge
the stitch-wheel 6 the needles and stitches are
next subjected to the action of an ordinary
plain presser 8 and landing-wheel 9, which
operate in the usual manner, the presser to
close the beards of the needles and the land-
1ing-wheel to force the older stitches upwardly
toward the ends of the needles outside of the
beards thereof preparatory to said older
stitches being torced entnelv off the needles
by means ot the cast-off or knocking-over
wheel 10. Attel the older stitches have thus
been cast off there are left upon the needles
only the stitches formed by the stitch-wheel
6. To secure the transfer from one needle
to another of one of said remaining stitches,
I provide what I term a ""gathering-wheel”
11, the function of which is to bring into close
proximity with each other the needles from

which and to which the stiteh is to be trans- | |
' rear wall of said slot at aslightly-obtuse angle.

terred; an alining-wheel 12, the function of
which 1s to
into line with each other approximately ra-
dially to the needle-cylinder, so that the
stitch 1in the outer of the two gathered nee-
dles will lie directly over the end of the in-
ner of said gathered needles; a cloth -de-
pressor wheel 5, the function of which
force the edge of the fabric downwardly and
with it the loop or stiteh on said outer needle,
which is to be transferred, downwardly over
the end of said inner needle, causing said loop
to embrace or inclose both said nec,dles and
to hold the cloth and loops or stitches so de-
pressed until they are brought within the in-
fluence of the ordinary push-down or cloth-

' they were origina
Lio- |

' stitches have been fi

per- |
forms the usual function of the cloth-wheel

bring the two gathered needles |

1S to |
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wheel 13, which serves the usual purpose of
forcing the cloth and stitches down below
the beards of the needles; a cut-presser 14,

- cut to close the beards of only the needles

from which the stitches are to be transferred;
a landing-wheel 15, operating in connection
with said cut-presser to locate the stiteh fo be
transferred outside of and upon the beard of
the needle from which 1t 18 to be transferred,
and a cast-off or knocking-over wheel 16,
which casts off from the needles nupon which
Iy formed thestitches which
have been so landed outside the beards there-
of. thereby completing the transfer of the
stitches, leaving the needles from which
ansferred free of yarn,

while the needles to which stitches have been
transferred are provided with double loops
or stitches which in the subsequent operation
of knitting are tr
stitches. Referring more particularly to the
mechanism for causing the loop which is to be
transferred to embrace or inclose both the nee-
dle upon which 1t was originally formed and
the needle to which 1t 1s to be transterred, the
cathering-wheel 11 is in the form of a bur-
wheel rotmwely mounted 1n approximately
horizontal position upon the bracket 17, fixed
upon the inner circle, said wheel being located
within the needie-cylinder in position to mesh
with the needles thereon and to engage the
backs or inner vertical surtaces of the needles
as distinguished from the front or beards
thereof.

The gathering-wheel, which is shown de-
tached in Fig. 2, is provided in its periphery
with radial slots or novches 18, adapted to re-
ceive the needles other than those to and from
which stitches are transferred, and certain
other slots or notches 19, Whlch extend ob-
liquely inwardly and rearwardly, (referring
to the direction of rotation of the wheel as
indicated by arrows.) Adjacent to each 1n-
clined slot 19, and in rear thereof, 1s a tooth
20, projecting prominently from the general
periphery of the wheel, which tooth 1s pro-
vided on its forward side with a needle-en-

oaging surface 21, inclined inwardly and for-

wardly toward said slot and intersecting the

As the needle-cylinder and gathering-wheel
rotate together, the needles otuer than those
to and from which stitches are to be trans-
ferred mesh freely with the notched portions
18 of the periphery of the gathering-wheel,
while a needle 2% to which a stitch 1s to be
transferred, will freely enter the outer end of
an inclined noteh 19.

The next rearwardly-
located needle 2°, however, will be engaged

by the inclined surface 21 at a point consid-

erably in rear of a line projected from the
center of the needle-cylinder through the cen-
ter of the gathering-wheel and at such an
angle as to force the engaged needle 2" out-
Wardlj, out of line with the neighboring

cated the same as single
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needles in the eylinder. This isaccomplished
by springing the neodle which is made of re-
silient material.  As the movement of the
cylinder and wheel 1s continued and the needle
2" approaches a point in line with the centers
of the cylinder and gathering-wheel, the angle
at which the surface 21 engages said needle
wiil be so changed that the @LM]UW of the
sprung needle will cause it to slide over the
nmlmm_l surface 21 into the notch 19 on the
otter side of the needle 2%, which had pre-
viously entered said noteh. |
The notch 19 1s of a width less than the di-
ameters of two needles, so that the last nee-
dle to-enter the slot 19 bears against the outer
side of the previously-entere ed needle.  The
needle from which and the needle to which
the stitely 1s to be transterred are thus brought
into close proximity or contact with cach
other. DBy the action of the inclined front
wall of the slot 19 and the inclined tooth-sur-
face 21 the assembling or gathering together
of sald two needles 13 accomplished by a bend-
ing movement of each needle toward the other,
so that both are displaced somewhat from
their original position. To make more cer-
tain a proper alinement of said two needles,
so that the loop or stitch on the needle 2" can
be made to embrace or inclose also the needle
2" the alining-wheel 12 1s provided i the
form of a bur-wheel comprising a thin disk,
which overlaps slightly the edge of the gath-
ering-wheel 1n close proximity to the upper
surface thereof and 1s provided inits periphery
with a series of notcehes 23, adapted to receive
the needles other than those to and from which
stitches are transferred, and with another se-
ries of sliﬁ'htly deeper notches 24, adapted each
to receive two gathered needles 2* and 2.
The deeper []OELIIGS 24 are of a width approxi-
mately equal to the diameter of a single nee-
die, and the alining-wheel 1s so arranged and
its notches 24 are so located that said two
needles when seated in a notch 24 are exactly
1n line with each other approximatety radially
to the needle-cylinder and in such pmrbwn
that the loop or stiteh in the outer needle is
directly over the end of the inner needle.
The alining-wheel is rotatively mounted upon

2 vibratory arm 36, pivoted at 37 upon a stand |

or hracket 29, u*'u,t@d from the bed 4.

The alining-wheel meshes with and is ro-
tated by the needles on the needle-cylinder,
and i1ts notches are so arranged that when the
parts are operated, as described, the dee eper
notches 24 will at the proper timu be in posi-

tlon to receive the gathered needles—that is,

the needles in the inclined notches 19 in the
gathering-wheel—while the notches 23 will be
1n position to receive, respectively, the nee-

ales intervening between two nelghboring
oroups of gathered needles.

or stitch 1n the outer needle 1s thus caused by
proper alinement of the needles to lie directly
over the end of the inner needle,

The

the fabric

is engaged by the cloth-depressor wheel 5, and
Lh{}z{_,bgr depressed so as to foree said loop or

stitch down over and inclosing said inner nee=

dle, in which position said bLchl incloses both
the needle to which anda the needle from which
14 18 to be transferred.

The cloth -depressor wheel 18 rotatively
mounted upon a vibratory arm 36, pivoted at
37 upon a stand or braclet 29, erected from
the bed 4. The cloth-depressor wheel 5,
which occuples a vertical position, is yield-
ingly forced down, by means of the spring 35,
against the upper side of the gathering- whwl

or the interposed fabric and is rotated by fric-

tlonal contact therewith. The peripheral por-
tionofthecloth-depressorwheel 51s prefer "1]")11;

formed of leather, as by interposing a d islk 95
of leather between two washers 26, clamped
together by a flanged screw-bushing 27 and
nut 28, as shown in Fie. 5: but said wheel
may be made of other desired material. The
cloth-wheel 18 1s rotatively mounted upon an
arm 30, projecting from the stand or bracket
31, erected from the bed 4, upon which stand
1s also rotatively mounted the cut-presser 14.
arm 30 1s shown partly broken away
for convenience of illustration. The land-
ing-wheel 9 1s rotatively mounted upon the
bracket 50, the landing-wheel 15 upon the
bracket 52, the cast-off wheel 16 upon the
bracket 53,
fixed position upon the inner cirele 3, and the
plain presser 8 is rotatively mounted upon a
stand or bracket 32, erected from the bed 4,
all in the usual manner. Provision can be
made in the various wheel-supports for secur-
1ne desired adjustments in the nsual manner.

Tt will be understood that when the m
is depressed by the cloth-wheel 13 the stiteh

to be transferred will be forced down below

the beard of the needle from which 1t 1s to be
transferred, and also down over the beard of
the needie to which 1t 1s to be transferred to
a positlon below the same m company with
the stitch originally on %ajd latter needle.
When said stitches are again forced upwardly
by the landing-wheel 15, the stitch to be trans-
ferred will bo caused to pass up outside of
and over the beard of the needle from which
1t 18 to be transferred, due to the closing of
sald beard by the cut-presser 14, and will be
subsequently cast off from said needle by the
cast-off wheel 16, while said stiteh will pass
up under the beard of the needle to which it
18 to be transferred in company with the
stitch originally formed thereon, so as to not
he cast off, due to the fact that the cut-presser
14 13 ada ,Jtecfl to receive said last-mentione (|
needle without closing the beard thereof.

The pattern to be knitted is determined by

> - the relative number of plain feeds employed
While the loop |

in connection with the transfer-feed, by the
relative number and arrangement of the ra-
cual slots and the inclined slots with the teeth

adjacent thereto in the gathering-wheel, the

sald brackets being secured in
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alining-wheel having the proper number and
relative arrangement of deep and shallow
notches to correspond therewith, and by the
number of needles n the thder Ielatwely
to the notches in the Oathu*lnfr-wheel As
shown in the drawmgs., the stitch will be
transferred from every fourth needle.

By locating the gathering-wheel within the
needle-cylinder and causing it to operate upon
the inner side of the needles I am able to
utilize the tension of the web of fabric to re-
inforce. and support the needles which are
sprung outwardly out of alinement with the
other needles in the cylinder and to assist the
elasticity of said disalined needles to restore
the alinement of the same when relieved from
outward pressure. By locating the gathering-
wheel within the c¢ylinder I am also able to
secure a oreater interval for operation upon
the needles than could be secured by a gather-
ing-wheel on the outer side of the cylinder,
due to the fact that the internal location of
the wheel permits it to mesh with the cylin-
der throughout a greater number of degrees
of its periphery. By making the teeth or pro-
iections which are located between the teeth
20 of less length or projection from the cen-
ter of the wheel than said teeth 20 I am able
to accommodate my improved gathering-
wheel to the interior of a cylinder of com-

paratively small diameter, using needles of

{ine gage. Theinternal location of the gather-
ing-wheel is particularly advantageous when
emmployed with a trick-cylinder, as with such
a cylinder T am able to reduce the height of
the needle-clamping plates, leaving the nee-
dles unsupported on the outer side to a con-
siderably greater depth than on the inner side.
~ As shown in Fig. 9, the needle-clamping
plate 40 terminates at its upper end a con-
siderable distance below the upper edge of
the cylinder, which supports the shanks of
the needles on the inner side, said construc-
tion permitting the needles to be sprung out-
wardly with greater facility and less danger
of breaking or permanently bending the nee-
dles than if the needle-plate extended to the
full height of the cylinder, while at the same
time the support afforded to the needles to
resist the inward pull of the web of fabric
and inward pressure of the exteriorly-located
knitting devices 1s not materially lessened.

I haveshown as integral structures certain
of the bur-wheels employed in carrying out
my invention; but it will be understood that
they can be made In any known manner of
making bur-wheels for knitting-machines.

It is desirable to have some or all of the
stitches of the course in which is the stitch to
be transferred somewhat longer than the
stitches in other courses, and the stitch-wheel
6 may be adjusted to accomplish this result
in the usual manner. By so doing, however,
an additional strain may be exerted upon the
needles by the stitch-wheel and yarn, and 1

from one to another 1s accomplished

793,913

have therefore provided a needle-supporting
wheel 42, rotatively mounted upon the arm
48, projecting from the feed-stand 5, which
arm projects just above the upper ends of the
needles and supports the wheel with 1ts lower
portion in close proximity to the inner sides
or backs of the needles opposite the stiteh-
wheel. This needle-supporting wheel has a
recessed outer face 11]81(}%8{ by an edge fHlange
44 which is notched to mesh with the needles,
the supporting-arm 43 being inwardly and
downwardly inclined, so as to cause only the
hottom edge of the wheel 42 to engage the
needles, such point of engagement being be-
low the beards of the needles a sufficient dis-
tance to not interfere with the operation of
the stitch-wheel, the blades of which are free
to pass between the needles into the recess in
the outer face of the needle-supporting wheel.
The needles are thus supported to resist the
inward thrust of the stitch-wheel and yarn,
insuring uniformity in the length of the
stitches. By employing a shoe or cam 7 in
vlace of the usual cloth-wheel I am able to
malke said shoe or cam of hollow or skeleton

form to receive therewithin said needle-sup-

porting wheel 42, as shown.

In order to secure uniform tension upon the
fabric at the point where the transtfer of
stitches is accomplished, I provide a tension-
wheel 45, rotatively mounted upon-an arm 46,
projecting from the bracket 17, upon which
is mounted the gathering-wheel, said tension-
wheel being adapted to engage and force out-
wardly tothe desired degree the web of fabric
just above the transferring mechanism. The
tension-wheel 1s rotated by engagement with

sald web. |

1t is characteristic of certain features of my
invention that the locating of the two needles
in proper position for the transfer of a stitch
princi-
pally by bending or displacing the needle
from which the stitch is to be transferred,
which bending movement is in opposition to
the pull or tension of the fabrie, causing the
loop or stitch which is to be transferred to be
drawn out more or less beyond the other loops
and directly over the end of the needle to
which said stitch 1s to be transferred, and that
while so drawn out and located said stitch 1s
forced down by a depressing device over the
end of the needle to which 1t 1s to be trans-
ferred and is thereby landed securely there-
apon. To accomplish this displacement by
means of an outward and sidewise movement
of the needle from which the stitch is to be
transferred, 1t will be readily seen that the
loop to be transferred is not drawn radially
tfrom the fabrie, but dlafromllv or obliquely,
so that it is not suflicient that the displaced
needle should be brought into exact mdla.
line with the needle to receive the transferred
stitch: but it is necessary that the displaced
needle should be moved sufficiently past said
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needles in the cylinder. This 1s accomplished
by springing the needle which is made of re-
silient material. -~ As the movement of the
ceylinder and wheel is continued and the needle
2" approaches a point in line with the centers
of the cylinder and gathering-wheel, the angle
at which the surface 21 engages &:;.-.1,1[1 needle
will be so changed that the elasticity of the

sprung needle will canse it to slide over the |

inclined surface 21 into the notch 19 on the
the needle 2%, which had pre-
viously entered said noteh.

The notch 19 is of a width less than the di-
ameters of two needles, so that the last nee-
dle to enter the slot 19 hears acainst the outer
side of the previously- entered needle. The
needle from which and the needle to which
the stiteh is to be transferred are thus brought
into close proximity or contact with each
other. By the action of the inclined front
wall of the slot 19 and the inclined tooth-sur-
face 21 the assembling or gathering together
of said two needles is accomplished by a bend-
ing movement of each needle toward the other,
so that both are displaced somewhat from
their original position. To make more cer-
tain a proper alinement of said two needles,
so that the loop or stitch on the needle 2" ¢
be made to embrace or inclose also the needle
2%, the alining-wheel 12 1s prov wled 1n the
form of a bur-wheel comprising a thin disk,
which overlaps slightly the edge of the gath-
ering-wheel in close proximity to the upper
surfacethereotf and isprovidedinits per iphgw
with-a series of notches 23, adapted to recelve
the needles other than those to and from which
stitches are transferred, and with another se-
ries of slightly-deeper notches 24, adapted each
to receive two gathered needles 2% and 2.
The deeper notches 24 are of a width approxi-
mately egual to the diameter of a single nee-

dle, and the alining-wheel 18 s0 arranged and

its notches 24 are so located that sald two
needles when seated in a noteh 24 are exactly
0 line with each other approximately radially
to the needle-cylinder and in such position
that the loop or stitch in the outer needle 1s
directly over the end of the inner needle.
The alinine-wheel is rotatively mounted upon
a vibratory arm 36, pivoted at 37 upon a stand
or bracket 29, erected from the bed 4.

The alining-wheel meshes with and is ro-
tated by t h@ needles on the needle- {:,vhudu
and 1ts notches are so arranged that when U_}L
parts are operated, as described, the deeper
notches 24 will at the proper time be in posi-
tion to receive the gathered needles—that 1s,
the needles 1n the inclined notches 19 1n the
vathering-wheel-—while the notches 23 will be
in position to receive, respectively, the nee-

dles intervening l}e‘i}wwn two nelghboring

While

groups of ¢ athered needles. ‘thu lc:u()p

or stiteh in the outer needle 1s thus caused by
proper alinement of the needles to lie directly
the Inner needle, the fabric

over the end of

can

the relative number of plain fee

| is engaged by the cloth-depressor wheel 5, and

thereby depressed so as to foree said loop or
stiteh down over and inclosing said Inner nee-
dle, in which position said %lech incloses both
the needle to which and the needle from which
1t 1s to be transferred.

The cloth -depressor wheel is rotatively
mounted upon a vibratory arm 36, pivoted at
37 upon a stand or bracket 29, erected from
the bed 4. The cloth-depressor wheel 5,
which occupies a vertical position, 1s yield-
ingly forced down, by neans of the Spr ng 35,
acalnst the upper side of the gathering- whwl
or the interposed fabric and is rotated by frie-
tional contact therewith. The peripheral por-
tionof thecloth-depressor 'wfl'mulﬁ'i%'l')i efer "11}1*,?
formed of leather, as by interposing a dislk 25
of leather between two washers 26, elamped
together by a flanged screw-bushing 27 and
nut 28, as shown in Fig. 5; but said wheel
may be made of other desired material. The
cloth-wheel 13 1s rotatively mounted upon an
arm 30, pm'juctinﬁ' from the stand or bracket

31, ere ected from the bed 4, upon which stand
is also rotative ly mounted the cut-presser 14.
The arm 30 is shown partly broken away
for convenience of illustration. The land-
ing-wheel 9 1s rotatively mounted upon the
bracket 50, the landing-wheel 15 upon the
braclket t,:...a,, the cast-off wheel 16 upon the
braclket

53, sald brackets being secured In
fixed position upon the inner circle 3 3, and the
plain presser 8 1s rotatively mounted upon a
stand or bracket 2. erected from the bed 4,
all in the usual manner. Provision can be
made in the various wheel-supports for secur-
ing desired adjustments in the usual manner.
EL will be understood that when the fabric
is depressed by the cloth-wheel 13 the stiteh

“to be transferred will be forced down below

the beard of the needle from which 1% 18 to be
transferred, and also down over the beard of
the needle to which 1t 1s to be transferred to

a position below the same 1n company with

the stitch originally on said latter needle.
When said stitches are again forced upwardly
by the landing-wheel 15, the stiteh to be trans-
ferred will be caused to pass up outside of
and over the beard of the needle from which
1t 1s to be transferred, due to the closing of
sald beard by the cut-presser 14, and wi ll be
subsequently cast off from said needle by the
cast-ofl wheel 16, while said stitch will pass
up under the beard of the needle to which it
is to be transferred In company with the
stiteh originally formed thereon, so as to not
he cast off, due to the fact that the cut-presser
14 15 adapted to receive said last-mentioned
needle without closing the beard thereof.
The pattern to be knitted 1s determined by
ds employed
in connection with the transfer-feed, by the
relative number and arrangement of the ra-
dial slots and the incelined slots with the teeth
acliacent thereto in the gathering-wheel, the
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sprung outwardly out of alinement with the

alining-wheel having the proper number and
relative arrangement of deep and shallow
notches to correspond therewith, and by the
number of needles in the cylinder relatively
to the notches in the gathering-wheel. As
shown in the drawings, the stitch will be
transferred from every fourth needle.

By locating the gathering-wheel within the
needle- cylmdel and causing it to operate upon
the inner side of the needles I am able to
utilize the tension of the web of fabric to re-
Inforce and support the neecdles which are

other needles 1n the cylinder and to assist the
elasticity of said disalined needles to restore
the alinement of the same when relieved from
outward pressure. By locating the gathering-
wheel within the cylinder I am also able to
secure a greater 1nterval for operation upon

the needles than could be secured bya gather-

ing-wheel on the outer side of the cylinder,
due to the fact that the internal location of
the wheel permits 1t to mesh with the eylin-
der throughout a greater number of degrees
of 1ts periphery. By making the teeth or pro-
1ections which are located between the teeth

20 of less length or projection from the cen-

ter of the wheel than said teeth 20 I am able
to accommodate my improved gathering-
wheel to the interior of a cylinder of com-
paratively small diameter, using needles of
fine gage. Theinternal location of the gather-
ing-wheel 1s particularly advantageous when
employed with a trick-cylinder, as with such
a cylinder I am able to reduce the height of
the needle-clamping plates, leaving the nee-
dles unsupported on the outer side to a con-
siderably greater depth than on the inner side.

As shown in Fig. 9, the needle-clamping
plate 40 terminates at its upper end a con-
siderable distance below the upper edge of
the cylinder, which supports the shanks of
the needles on the inner side, said construc-

tion permitting the needles to be sprung out-

wardly with greater facility and less dange;
of breaking or permanently bending the nee-
dles than if the needle-plate extended to the
full height of the cylinder, while at the same
time the support afforded to the needles to
resist the inward pull of the web of fabric
and inward pressure of the exteriorly-located
knitting devices is not materially lessened.

I have shown as integral structures certain

~of the bur-wheels employed in carrying out

my invention; but it will be understood that
they can be made in any known manner of
making bur-wheels for knitting-machines.

It 1s desirable to have some or all of the
stitches of the course in which is the stitch to
be transferred somewhat longer than the
stitches in other courses, and the stiteh-wheel
6 may be adjusted to accomplish this result
in the usual manner. By so doing, however,
an additional strain may be exerted upon the
needles by the stitch-wheel and yarn, and I

or backs of the needles oppos
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have therefore provided a needle-supporting
wheel 42, rotatively mounted upon the arm
43, projecting from the feed-stand 5, which
arm projects just above the upper ends of the
needles and supports the wheel with its lower
portion in close proximity to the inner sides
ite the stitch-

wheel. This needle-supporting wheel has a
recessed outer face inclosed by an edge flange

44, which 1s notched to mesh with theneedles,

the supporting-arm 43 being inwardly and
downwardly inclined, so as to cause only the
bottom edge of the wheel 49 to engage the
needles, such point of engagement bemo be-
low the beards of the needles a sufficient dis-
tance to not interfere with the operation of
the stitch-wheel, the blades of which are free
to pass between the needles into the recess in
the outer face of the needle-supporting wheel.
The needles are thus supported to resist the
inward thrust of the stitch-wheel and yarn,
insuring uniformity in the length of the
stitches. By employing a shoe or cam 7 in
place of the usual cloth-wheel I am able to
make said shoe or cam of hollow or skeleton
form to receive therewithin said needle-sup-
porting wheel 42, as shown.

In order to secure uniform tension upon the
fabric at the point where the transter of
stitches 1s accomplished, I provide a tension-
wheel 45, rotatively mounted upon an arm 46,
projecting from the bracket 17, upon which
1s mounted the gathering-wheel, said tension-
wheel being ad ‘Lpted to engage and force out-
wardly to the desired degree the web of fabrie
just above the transferring mechanism. The
tension-wheel 1s rotated by engagement with
saicd web.

It is characteristic of certain features of my
invention that the locating of the two needles
In proper position for the transter of a stitch
from one to another is accomplished princi-
pally by bending or displacing the needle
from which the stitch 1s to be transferred,
which bending movement is in opposition to
the pull or tension of the fabrie, causing the
loop or stitch which 1s to be transferred to be
drawn out more or less beyond the other loops
and directly over the end of the needle to
which said stitch 1s to be transterred, and that
while so drawn out and located said stiteh 1s
forced down by a depressing device over the
end of the needle to which 1t 1s to be trans-
ferred and is thereby landed securely there-
upon. To accomplish this displacement by
means of an outward and sidewise movement
of the needle from which the stitch is to be
transferred, 1t will be readily seen that the
loop to be transferred is not drawn radially
from the fabric, but diagonally or obliquely,
so that it 1s not suflicient that the displaced
needle should be brought into exact radial
line with the needle to receive the transferred
stitch; but 1t 1s necessary that the displaced
neecle should be moved sufficiently past said
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radial line to bring the two needles referred to |

into line with the loon-aperture in order to lo-
cate sald loop fully over and upon the needle
ve 1t. It will thus be seen
that while the gathered needles are alined ap-
proximately radially to thé cylinder they are
not exactly so, but are in a line extending
somewhat obliquely rearwardly of the axis of
the cylinder with reference to the direction
in which the cylinder is rotated. Thisoblique
alining of the needles 1s shown 1n Fig. 11 and
18 accomplished by reason of the inclination
of the slots 19 in the gathering-wheel, which

slots are of a width adapted to receive a single

needle, but of a depth adapted Lo receive two
needles.

The deeper notches in the :ﬁﬂiﬂing—wheel'

while radial to said wheel are made to corre-
spond with the proper oblique arrangement ot
the gathered needles by locating said alining-
wheel slightly in advance of a line passing

throughthe centersof the cylinder and gather-

ing-wheel,the relative positions being quhqmn—
Lm,ll\,f shown in Figs. 1 and 3.

Hor certain purposes of the invention the
alining-wheel may be omitted.

What I claim as new, and desire
by Letters Patent, 1s—

1. In %tILCh“Llfll]hl{"l‘llﬂﬂ mechanism

LO secure

| for
knitting-machines, the combination with the
11(‘{,,(”{_)53 of means engageable with the backs
of sald needles adapted to displace against the
pu]l of the fabric the needle from which a stitch
15 to be transferred to a position in front of
the needle to which said stitch is to be trans-
means for forcing said stitch inwardly
over the end of the needle to which the same
1s to be transferred:; and means for freeing
said stitch from the needle from which the
same is to be transferred.

2. In stitch - transferring mechanism for
cvlinder knitting-machines, the combination
with a needle-cylinder; and spring-needles
mounted thereon; of a gathering - wheel lo-
cated within the evlinder in mesh with, and
engageable with the backs of,the needles there-
on adapted to bring into close relationship
with each other the needie from which, and
the needle to which, a stitch 18 to be trans-
ferred: and means for freeing said stiteh from

~the former needle and locating 1t upon the lat-

60

05

ter needle.

3. In stitch - transferrine mechanism for

cylinder knitting-machines, the combination

with a needle-eylinder; and spring - needles
mounted thereon; of a gathering - wheel lo-
cated within the wlm{]el 1n mesh with, and
engageable with the backsof,the needles there-
on, and ad lapted to dmpl.«mce against the pull
of the fabrie the néedle from which a stiteh
is to be transferred to a position 1in front of
the needle to which said stitch 1s to be trans-
ferred:; means for foreing said stiteh inwardly
the same

over the end of the needle to which
is to he transferred;

and means for freeing

O

sald stitch from the needle from which the
same 1s to be transferred.

4. In stitch - transferring mechanism for
knitting -machines, the combination with a
needle- cvlmdet, and spring-needles thereon;
of a gathering-wheel rotatively mounted with-
in the eylinder in mesh with said needles and
adapted to bring into close relationship with
each other the needle from which and the nee-
dle to which a stitch is to be transferred: a
cloth -depressor adapted to land said stitch
over the end of, and upon, the needle to which
1t 1s to be transferred: and means for freeing
satd stitch from the needle from which it is
to be transterred.

5. In stiteh - transferring mechanism for
knitting - machines, the combination with 2
trick - needle - eyvlinder body: trick - needles
mounted upon the periphery of said eylinder-
body; and needle - clamping plates of less
height than the cylinder-body: of means en-

ageable with the bacls of said needles for

bringing into close relation with each other
the needle from which and the needle to which
a stitch 1s to be transferred; and means for
freeing said stitch from the former needle and
locating 1t upon the latter needle.

6. In stiteh - transferring mechanism for
knitting -machines, the combination with a
trick - needle - cylinder body, trick - needles
mounted upon the periphery of said eyhinder-
body: and needle - clamping 1‘)1.—:113{1% of less
hertght than the eylinder-body:; of a gather-

1ng “wheel rotatively mounted within the cyi-

inderin mesh with sald needles and engageable
therewith to bring into close telatlon with

each other the need) e from which and the nee-
dle to which a stiteh is to be transferred: and
means for freeing said stiteh from the former
neecdle and loeating 1t upon the latter needle.

7. In stitch - transferring mechanism for
knttting - machines, the combination with a
needle-eylinder; and spring-needles mounted
thereon; of a needle-gathering wheel rota-
tively 11101111“Led within the cylmder engageable
with the backs of the needles; a needle-alin-
ing wheel rotatively mounted exteriorly of
the cylinder engageable with two gathered
needles to aline the same Lppu}mixrtwlv e
dially to the eylinder: means for forcing
downwardly over the end of the inner of said
two needles while so alined the loop or stiteh
on the outer needle; and means for subse-
quently casting off said Htltdl from sald outer
needle.

8. In stitch-transferring mec}mnimn for
kknitting - machines, the combination with a
needle wwhnde and spring-needles mounted
thereon; of a need {le -gathering wheel rota-
tively mounted wi ;]1111 the cylinder engage-
able with the backs of the needles: a HLBE“G"
alining wheel rotatively mounted exteriorly
of the cylinder engageable with two gathered
needlesto aline the same ,Lppl()m_tmte v radi-
ally to the cylinder; and a cloth-depressor
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wheel having its periphery engageable with
the top surface of the gathering-wheel or 1n-
terposed fabric in rear of the needles, and
adapted to land upon the inner of two gath-

ered and alined needles the stitech to be trans- |

ferred thereto originally formed on the outer
of said two needles. |

9. In stitch - transferring mechanism for
knitting - machines, the combination with a
needle-cylinder: and spring-needles mounted

thereon; of a needle- gathering wheel rota-

tively mounted within the evliinder engage-
able with the backs of the needles; a needle- |

alining wheel rotatively mounted e&teuol]‘;’

of the cvlmder engageable with two gather od

needles to aline the same appr ommqtely radi-
ally to the cylinder; a cloth-depressor wheel
having its periphery engageable with the top
surface of the gathering-wheel or interposed
fabric in rear of the needles, and adapted to
land uponthe inner of two gathered and alined

needles the stiteh to be transferred thereto

originally formed on the outer of said two nee-
dles; and means for freeing said stitch from
sald outer needle.

10. In a machine of the class described, the
combination with the needle-cylinder; nee-
dles; stitch-wheel: and means for depressing
the fabricopposite said stitch-wheel: of a nee-
dle-supporting wheel rotatively supported in
inclined position 1n rear of the needles oppo-
site the stitch- wheel, having a face-flange
notched to receive the needles and engageable
therewith at the bottom of said wheel.

11. In a machine of the class described, the
combination with the needle-cylinder: nee-
dles; stitch-wheel; and a skeleton cam or shoe
in rear of the needles opposite the stitch-wheel
for depressing the fabric: of a needle-sup-
porting wheel rotatively supported within
sald skeleton cam or shoe in rear of the nee-
cles opposite the stitch-wheel.

12. In a stitch-transferring mechanism for
circular-knitting machines, a gathering-wheel
provided in its periphery with radial slots to
recelve needles other than those from and to
which stitches are to be transferred and with
inclined slots to receive each in gathered po-
sition a needle from which and a needle to

which a stitch is to be transferred and having

adjacent to and in rear of each inclined slot a
projecting tooth presenting on 1its front side
an Inclined needle-engaging surface leading
to said inclined slot in combination with an

alining - wheel adapted to operate upon the
gathered needies.

13. In a knitting-machine, the combination
with the cy

vith linder and needles and stitch-trans-
ferring mechanism; of a web-distending wheel
located within the web approximately in ver-

tical line with said stitch-transferring mech-

ANism.

14. In stitch-transferring mechanism for
knitting-machines, the combination with th
needles; of a gathering-wheel engageable with

793,913

the backs of the needles and provided with

oblique per ipheral slots of a width adapted to
receive only a single needle, and of a depth
adapted to receive a plurality of needles.

15. In stitc'l transferring mechanism for
knitting - machines, a gathering-wheel pro-
vided in 1ts periphery with 111{3111’160 slots each
of a width adapted to receive only a single
needle and of a depth adapted to receive a
plur EL]IEV of needles, and having adjacent to,
and in rear of, each inclined slot a projecting
tooth presenting on 1ts front sicdle an mclmed
needle-engaging surface leading to sald in-
clined slot.

16. In stiteh-transferring mechanism for
knitting - machines, a gathering-wheel pro-
vided in its periphery with radial needle-re-
ceiving slots, and also with inclined needle-re-
ceiving slots each of a width adapted to re-
ceive a single needle only and of a depth

adapted to receive a plurahty of needles, and

having adjacent to and in rear of each inclined
slot a prmeetm@tooth [)16‘361]t11]0 on its front
side an inclined needle-engaging surface 1ead
ing to said inclined slot.

17. In stitch-tr ansterring mechanism for
eyvlinder knitting-machines, the combination
with a needle-cylinder and needles thereon;
of a oathering-wheel rotatively mounted W’Ith-
1n Lhe Cy linder encageable with the backs of
the eylinder needles “and providec in its pe-
riphery with inclined needle-gathering slots
cach of a width adapted to receive a sm*:}l(}
needle only and of a depth adapted to receive
a plurality of needles.

18. In stitch-transferring mechanism for
cvlinder knitting-machines, the combination
with the needle-cylinder; and needles mount-
od thereon; of a gathering-wheel rotatively
mounted within the cylinder engageable with
the backs of the cylinder-needles, said gath-
ering-wheel being provided in its periphery
with inclined slots each of a width acapted to
receive a smO]e needle only, and of a depth
adapted to receive a plurality ot needles, and
having adjacent to and in rear of each inclined

slot a projecting tooth presenting on its front
side an inclined needle-engaging surface lead-
ing to sald inclined slot.

19. In stitch-transferring mechanism for
cylinder knitting-machines, the combination

with the needle-cylinder: and needles mount-

od thereon: of a gathering-wheel rotatively
mounted within the cylinder engageable with
the backs of the cylinder-needles therein, and
provided in its periphery with rearwardly-in-
clined slots, and having adjacent to and 1n
rear of each ineclined slot a projecting tooth
presenting on its tront side an inclined nee-
dle-engaging surface leading to said inclined
slot; and a cloth- depressor fldftptec to force
the btltch to be transferred downwardly over
the end of the needle to which the same is to
be transferred.
20, In stitech-transterring mechanism for
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cylinder knitting-machines, the combination | hub, and presenting on its front side an in- to
with the needle-cylinder; and needles mount- | elined needle-engaging surface leading to said
ed thereon; of a gathering-wheel rotatively | inclined slot. |
mounted within the eylinder in mesh with the In testimony whereof I have hereunto set
5 cylinder-needles and provided in its periphery | my hand this 18th day of May, 1904.
with racdial slots and inclined needle-gather- MARTIN J. SHAUGHNESSY .
ing slots, and having adjacent to and in rear Witnesses: '
of each inclined slot a tooth projecting be- H. H. W. Coxarr,

yond the radially -slotted periphery of the Hrrexy M. Crowi.
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