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UNITED STATES

PATENT OFFICE.

FREDERICK hs MOON, OF HYDE PARK, MASSACHUSETTS ASSIGNOR TO

CHARLES F. MURPHY,

OF BOSTON, MASSACHUSETTS.

KNITTING-MACHINE.“

;::PECIFICA'I‘ION forming part of Letters Patent No. 594 3953, dated Nevem'ber 23, 1897

Application filed July 29, 1897, Sena,l No. 646 282,

(Nn model.)

To all whom it may concermn:

Be it known that I, FREDERICK . MOON,
of Hyde Park, in the. county of Norfolk and
State of Meeseehusebte have invented cer-
tain new and useful Improvements in Knit-
ting-Machines, of which the following is a de-
seription eufﬁelently full, elear, and exaet to

enable those skilled in the art te which.it ap-

pertains or with which it is most nearly con-
nected to make and use the same.

- This invention has relation to circular-knit-
ting machines adapted to knit either a plain
stiteh or ribbed figured fabric. Some parts
or features of the invention may, however,
be employed on lzcmttlnﬂ*-meehmes of other
types or styles. ,

It is the object of the invention to provide

‘improvements whereby knit webs of almost

innumerable pattern or figure may be pro-
duced with exceedingly sunple means and in
a speedy and economical manner.
T'he invention consists for the most part of

operating and controlling the operations of
the needles to which, preferably, two or more.

colors or kinds of yarn are fed.

The invention also consists of several im-.

""-~-.__‘__provements incidental to the forewem , all as

30

18 hereinafter shown, described, a,nd elcumed |

Referenceis to be hed to the ennexed draw-

ings, and to, the letters and numerals marked

thereen,'forming a part of this specification,
the same letters and numerals designating

~ the same parts or features, as the case may be

35

wherever they occur.
Of the drawings, Figure 1 is a plan view of

- my improved maehine complete, the needles

40

not being shown as in place therein. Fig, 2
IS a, vertleel central seetional view of the ma-
chine proper, the needles also being omitted
from representation therein. Fig. Tisa view
of the needle-operating cams of the cam-cyl-
inder, the same being shown as flat or devel-

' - oped. Iig. 4 is a detaill view of parts which

45

~control the means for raising the cams for

operating the needle-lifting fingers or pickers
into operative position. Kig. 5 is a vertical

sectional view through the picker-dials and
& portion of the needle-cylinder, showing the
construction and relationship of the parts and
the manner in which the pickers act upon the
needles to raise the same.

Fig. 6 is an in- |

| side detail view showing the manner of oper-

ating the pattern- eh:;un and the manner also
in which the pattern-chain acts to control the
means partly illustrated in Fig. 4. Fig. 7 is
a side view of a portion of the pattem ehem

Figs. 8 and 9 are sectional detail views show-

1ing the means directly connected with the

cam-levers for acting upon the picker-fingers
and giving a clear undemtandmw of how the
sald eam-levers areraised into poeltlon Hig.
10 1s a view of one of the pickers detaehed
Fig. 11 is a view of one of the needles de-

tached.

In the drawings, a designates the bed of
the machine, which may be supported upon

legs or otherwise.

b is the needle-cylinder, supported in a sta-
tlonary manner from the bed by the henﬂels
¢ or in any other suitable way.

d is the cam-cylinder, constructed and ar-

| ranged to be revolved around the needle-cyl-

inder by means of a bevel-gear, (not shown,)
which engages the bevel- teeth e on the bottom
of the cam- eyllnder

' f is'a yoke connected with the cam-cylinder
and supporting the needle and cam-dials in
proper position at the top of the needle-cylin-
der, and alsosupporting the yarn-carriers and
3?::1,1'11 -guides, adapted £ revolve with the cams-
'eyhndel and cam-dial. The needle-dial may

55
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be held from revolving with the yoke in the

usual way, and some other parts not fally or
distinctly shown or described in detail may be
understood asofany suitable known construe-

| tion.

The exterior of the needle-cylinderisturned

down at its lower part, as at ¢, and an annular
grooved rib A is formed thereon, which rib is
Vertlea,ll y grooved 1n aeeordence with the up-
per part of the needle- eylmder for the recep-
tion of the cylinder-needles, the latter belnn'
held in position by the annular springs 74, ar-
ranged in the annular groove of the vib A and
a 11ke groovetormed around the upper portion
of the needle- cyhnder

Qo

95

Theneedles? have the usual heels & formed

‘thereon to be engaged by the knitting-cams

and reciprocated vertically to take yarn from
a yarn-guide / and form a new loop and cast
off the old one.,

In order to accomplish the objects of the
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present machine, certain or any of the nee-
dles are raised in predetermined order, so
thatthey may escape thedrawing-down action
at any one of the yarn-feeds, and that while
varn may be laid upon them  below their
latches they will not form such yarn into a
loop; but when the loop really on the needle
1s drawn through a new loop in the hook and
cast off the said yarn laid thereon below the
latch will be cast off and simply float on the
back of the fabric and not be knitinto the lat-
teratthe pointat present under consideration.

Referring to Fig. 3, 1t will be noted that as
the cam-cylinder is revolved the heel of each
of the needles will pass from the ledge upon
which it normally rests (if the cam-cylinder
should be provided, as it usually is,with such
ledge) up the preliminary incline or eam 1, so
as to be acted upon, if need be, by the pick-
ers, to be presently described. Then if not
acted upon by a picker it passes along on the
horizontal face 2 of the said cam, up the in-
clined face, and over cam 3 to have the hook
of the needle catch the yarn from the yarn-
guide, thence across and down the inclined
face of cam 4, by which 1t is caused to form
a new loop, thenee across to and up over the
cam 5, where 1t again catches the yarn from
another yarn-guide, and from thence against
the 1nclined face of the cam 6, by which 1t is
depressed to normal position, so as to enable
1t to be acted upon again substantially as be-
fore described.

In case 1t should be desired to have the
hook of the needle miss taking a yarn from
the yarn-guide, as before mentioned, it may
be raised when its heel reaches the horizontal
surface 2 of the cam 1, so that its heel will
passover the guard-cam 7 and above the cam
4, with the effect of merely laying the yarn
on the stem of the needle below the latech, the
needle-heel passing on to be engaged by the
cam G, the upper end of which projects above
the path of the needle-heel when raised and
so depresses the needle to normal position, as
before stated. The spring guard-cam is of
such construction that it may yield should a
needle-heel strike its point and switeh the
needle either up or down, and so prevent
what would otherwise be a breakage.

[, as Dbefore noted, designates the wvarn-
guides, of which there may be four, as shown
in I'ig. 1, or more or less, which yarn-guides 1
propose to construct entirely of glass in order
to prevent wear and in order that the devices
and things back of them may readily be seen
by the operator from the front. These yarn-
guides will be supplied with yarns varying in
color or kind, as may be desired, and it is this

variation 1n colors or kinds of yarn in con-

nection with my means for operating the nee-
dles that enables me to accomplish the ob-
jects of the invention.

The cylinder-needles are raised in desired
order by what I term ‘‘pickers” or ‘‘picker-
fingers” m n, some of which pickers engage
the hooks of the needles and others the heels,

as is clearly shown in Fig. 5, in which figure
I have shown one manner of constructing,
supporting, and actuating the pickers.

o o designate the picker-dials, provided
with radialinclined grooves in which pickers
are arranged, the latter being provided on
their inner ends with holes through which a
spring-wire hoop orring is passed, so as to
properly pivot the pickers and hold them in
place. A broad annular groove » may be
formed in the face of each picker-dialin order
to give greater freedom of movement of the
pickersin theirradial grooves. Capsorplates
g q' are secured to the faces of the picker-
dials o0 o' to keep the pickers from becoming
dislodged from proper position, and the outer
edges of the said plates may be inclined or
provided with inclined radial grooves cor-
responding to the aforesaid radial grooves in
the dials. Ifach picker-dial has a toothed
wheel 7 7' compounded with it, the teeth of
which wheels are adapted to engage the ribs
or partitions between the vertical grooves of
the needle-cylinder and as the cam-cylinder
revolves to effect a revolufion of said dials, it
being understood that the picker-dials are
supported by arms s or other suitable means
connected with the cam-cylinder.

The pickers are formed with vertically-flat-
tened shanks?and with horizontally-flattened
outer operative ends u, so that the said outer
ends of the pickers in the upper dial o may
engage the hooks of the needles and raise the
latter, while the outer ends of the pickers in
the Iower dial o' may engage the heels of the
needles and effect the same results. The
teeth of each dial o o’ are out of time with the
ribs of the needle-cylinder, while the teeth of
the dials are numbered to be out of time with
each other.

v v designate pivoted arms, each provided
with a cam v, extending in the path of move-
ment of the pickers, so as to raise the latter
as they pass over the said cam and cause them
to raise the needles, as aforesaid. When the
cam-arms are down, the pickers will be inop-
erative, but when they are raised they will
effect the raising of the outer ends of the
pickers and through them the needles, as
stated. The cam-arms may be raised and low-
ered by the means next to be described.

x 1s a ratchet-wheel supported by the frame
of the machine, with which ratchet-wheel
there 1s compounded a sprocket-wheel, over
which there runs a sprocket pattern-chain v,
having high or raised links 2z and lower links
z'. An arm a', pivoted on the bearing-stud
of the ratchet-wheel, carries a pawl {’, which
engages the teeth of the said ratchet. Con-
nected with the outer end of the said armn «
is a vertical link ¢’, which is pivoted at its
upper end to the outer end of a link d', piv-
oted atitsinnerend tosome stationary means.
A roller ¢’ is supported on a pin on the link
d’'s and the said roller is arranged in the path
or line of movement of a cam 7' on the cam-

| eylinder, so that each time the cam-cylinder
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revolves the S&ld cam acts to opel ate the pawl |

- b’ to cause it to move the ratchet-wheel to the
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extent of one tooth. When the ratchet and
sprocket wheels are so operated as to bring a
ralsed link z under the antifriction-roller ¢’
on the angular arm of a lever A’, pivoted or
fulerumed at £/, it will rock the said lever on
1ts pivot, so as to move the upper end of the
vertical arm in the direction of the arrows.

(See Figs. 4 and 6.)

A deelﬂ'natee aring supported outside of the
needle - eylmder and movable circumferen-
tially on its bearings.
ring is prowded with inclined or cam projec-
tlons m', which are adapted to ride upon parts
of the rmn'-suppoxt and so raise the ring to a
position in which it will rest upon the Tower
faces of its cam parts.

to the movement of the ring I'. A pin 7 pro-
jects from the ring through a slot s’ in the

upper end of the vertical arm /', so that when.

the sald arm 1s moved in the direction of the
arrows, Fig. 4, it will move the ring ' in the
same direction. A spring ¢’ moves the arm
m' in a dlreetlon opposite to the arrow, and a
Sprlnﬂ‘ w' operates with a tendency to draw
the ring I’ downward. Ballsw’' may be inter-
posed between the ring and the frame to ren-
der the vertical movement of the ring easy
and prevent the same from binding.
Connected with the cam-levers o o' are
standards 2, having a connection, as shown,

between said levers and the said ring, so that

as the ring is raised the levers are raised,
and when the ring is lowered the levers will
fall by their own gravity, or they may be
drawn down by springs.

Thus far I have described the machine as
equipped with two picker-dials and their

equipments, as shown in Fig. 5, and it is ob-

vious that the Invention may be thus used
for simple -patterns, but two or more pairs
of picker-dials may be employed, as is shown
In Kig. 1, for more intricate patterns or for
accomplishing more work in a given time.
Suppose now that a machine should be con-
structed asthus fardeseribed and be equipped
with two pairsof picker-dials and their equip-
ments and that four feeds or yarn-guides
should be employed, as shown in Fig. 1 each
yvarn-guide being supplied by a su1tab1e col-
ored yarn, and the machine should be started
with the cam-levers v v" down. Plain knit-
ting would be performed until a raised link z
should be brought under the antifriction-
roller ¢’, so as to shift the ring I’ and raise the

sald cam-levers, when the pickersacting upon

the needles would raise the same as they came
in contact with the needles in the order prede-
termined by the arrangement of the pickers
in the picker-dials. In this case the needles

can be made_ to knit the yarn into the face of

the fabric or allow it to float on the back and
so form the face of the fabric with any de-
sired figure—such as diamonds, squares, and

The bottom of the said

Antifriction-rollers |
71’ may be provided to lessen the impediment

onally to each other, or with figures of dia-
monds within-diamonds, and so on to an al-
most iInnumerable extent, all as will be read-

ily understood by those skilled in the knit-
ting art without further description or ex-
plan&tmn

In case it should be desired to knit what

would be the floating threads on the back of

the fabric, as hereinbefore described, into the
body of the fabric dial-needles ' may be em-
ployed in the dial of the knitting-machine at
such points as'are opposite to or to one side
of the vertical needles raised.out of action.
This will further tend to vary the pattern or
figure of the fabric produced by the machine,

as will also be understood by knitting arti-

sans without further amplification.

In Fig. 2, a” desw*nates the dial support-
ing the dial-needles ¢y’ 1n its radial grooves.
b is the rotary cam-dial, beneath whieh and
above the dial on opposite sides are sets of
needle-operating cams ¢’ ¢”, represented by
conventional lines. It will be understood
that the number of sets of needle-operating
cams on the cam-dial will correspond with
the number of sets of needle-operating cams
in the cam-cylinder and that the arrange-
ment of the sets of cams described will be
such as to securs their codperation, all as is
well known to makers and users of knifting-
machines. In Fig, 3 one full set of needle-
operating cams for the cam-cylinder is shown.
Additional sets would be but a duplication
of this set. One cam 6 of a second set 1S
shown in Fig. 2. |

Spring ﬁnﬂere or arms z'' may be employed
to press down the picker-fingers after they
have been raised 1if they do not fall readily
by their own gravity.

The spring 7 in the groove of the rib A on
the needle -cylinder tends to act upon the
bulged or bent-out part a® on the lower end
of the needle, so as to maintain the needle in
ralsed position in case a thread should break
or fail or any other thing should happen with
a tendency to let the needle drop, it being
understood that when the needle is raised by
the picker-dial it passes the bend «?, which
will pass above the spring ;.

It 15 to be furthermore observed that with

‘my machine the pickers may be kept entirely

out of action and the needle-dial and needle-
cylinder equipped with full sets of needles,
so that a plain ribbed top may be knit to a
fabrie, such as a top to a stocking, while
the bci,lanee of the stocking may be knit in
plain figured stitch, or the rlbbed work may
be made figured as well as the body of the
stocking, and both the body and top may be
knit ribbed and in the order of one and one
or two and one or any other order.

- My invention is particularly adapted to the
knitting of golf or bicycle stockings, though

it may be employed in knitting any sort of a
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web where either combined ribbed and plain .

work or ribbed or plain work alone is desired

- the hke—or with figured lines running diag- | to be knit, and where the work produced may
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be either figured or plain, and when figured | the said holes toforma pivot for the pickers;

produced in figures of almost any design ca-
pable of being made by the knitting process.

Having thus explained the nature of the
invention and described a way of construct-
ing and using the same, though without at-
tempting to set forth all of the formsin which
it may be made or all of the modes of ifs use,
it is declared that what is claimed is—

1. A knitting-machine comprising in its or-
ganization a needle-cylinder and its needles:
a revoluble cam-cylinder, provided with nee-
dle-operating cams, as described; a picker-
dial, adapted to revolve with the cam-cylin-
der, and provided with pickers adapted to
engage certaln of the needles to raise the
same out of position for action thereon by the
cams on the cam-cylinder; the said pickers

being provided at their inner ends with holes;

a wire pivoting-hoop passed through the said
holes to form a pivot for the pickers; a cap
covering the central portion of the dial over
the pivotal points of the pickers, and means
for raising the pickers, the said picker-dial
being adapted to engage the needle-cylinder
and to be rotated thereby.

2. A knitting-machine comprising in its or-
ganization a needle-cylinder and its needles;
a revoluble cam-cylinder provided with nee-
dle-operating cams, as described; a pair of
picker-dials, adapted torevolve with the cam-
cylinder, and provided with pickers in one
dial adapted to engage the hooks of certain
of the needles, and those in the other dial
adapted to engage the heels of certain of the
needles, to raise them out of position for ac-
tion thereon by the cams on the cam-cylin-
der; and means for raising the pickers, the
sald picker-dials beingadapted to engage the
needle-cylinder and to be rotated thereby.

3. ALknitting-machine comprising in its or-
ganization a needle-cylinder and its needles;
a revoluble cam-cylinder provided with a
plurality of sets of needle-operating cams, as
described; a plurality of yarn-feeds; a plu-
rality of pairs of picker-dials adapted to re-
volve with the cam-cylinder, and provided
with pickers, in one dial of each pair adapted
to engage the hooks of certain of the needles,
and those in the other dial of each pair
adapted to engage the heels of certain of the
needles, to raise them out of position for ac-
tion thereon by the cams on the cam-cylin-
der; and means for raising the pickers; the
sald picker-dials being adapted to engage the
needle-cylinder and to be rotated thereby.

4. A knitting-machine comprising in its or-
ganization a needle-cylinder and its needles;
a revoluble cam-cylinder, provided with nee-

dle-operating cams, as described; a picker-.

dial, adapted to revolve with the cam-cylin-
der, and provided with pickers adapied to
engage certain of the needles to raise the

- same out of position for action thereon by

the cams on the cam-cylinder; the said pick-
ers being provided at their inner ends with
holes; a wire pivoting-hoop passed through

a cap covering the central portion of the dial
over the pivotal points of the pickers and
means forraising the pickers, the said picker-
dial being adapted to engage the needle-cyl-
inder and to be rotated thereby, combined
with a needle-dial and its needles, and a rev-
oluble cam-dial provided with cams to oper-
ate the dial-needles. |

5. A knitting-machine comprising in its or-
ganization a needle-cylinder and its needles;
a revoluble cam-cylinder provided with nee-
dle-operating cams, as deseribed; a pair of
picker-dials, adapted torevolve with the cam-
c¢ylinder, and provided with pickers, in one
dial adapted to engage the hooks of certain
of the needles, and those in the other dial
adlapted to engage the heels of certain of the
needles, to raise them out of position for ac-
tion thereon by the cams on the cam-cylin-
der; and means for raising the pickers, the
said picker-dials being adapted to engage the
needle-cylinder and to be rotated thereby,
combined with a needle-dial and its needles,
and & revoluble cam-dial provided with cams
to operate the dial-needles.

6. Aknitting-machine comprising in its or-
ganization a needle-cylinder and its needles;
a revoluble cam-cylinder provided with nee-
dle-operating cams, as described; a plurality
of yarn-feeds; a plurality of pairs of picker-

dials adapted to revolve with the cam-cylin-

der, and provided with pickers, in one dial
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of each pair adapted to engage the hooks of

certain of the needles, and those in the other
dial of each pair adapted to engage the heels
of certain of the needles, toraise them out of
position for action thereon by the cams on
the cam-cylinder; and means for raising the
pickers; the said picker-dials being adapted
to engage the needle-cylinder and to be ro-
tated thereby, combined with a needle-dial
and its needles; and a revoluble cam-dial pro-
vided withneedle-operating camscorrespond-
ing with the needle-operating cams in the
cam-cylinder, to operate the dial-needles.

105

I10O

7. A picker-dial having radially-inclined

grooves, pickers each having a vertically flat

Iinner portion or shank provided on its inner
end with a hole and having a horizontally flat

ring passed through the said holes to hold the
said pickerslongitudinally in place, and acap
to hold the pickers in place transversely.

3. T'he combination, with the needle-cylin-
der provided with needle-grooves, needles
therein, and needle-operating means, of a
picker-dial toothed on its periphery to engage
theneedle-cylinderand to be rotated thereby,
swinging pickers carried by the picker-dial
toengage theneedles and raise them, movable
cams adapted to be raised into and lowered
out of operative position with respect to the
sald pickers, and means for raising and lower-
ing the said cams. .

J. The combination, with the needle-cylin-

| der provided with needle - grooves, needles

115

outer end, combined with a spring hoop or

120

125

130




IO

594,353

therein and needle-operating means, of a pair |

of picker-dials toothed on their peripheries

and one arranged above the other and posi-

tioned to engage the needle-cylinder and to
be rotated thereby, swinging pickers carried

by the picker-dials—arranged in one dial to

engage the hooks of the needles and in the
other to engage their heels—to raise them,

“movable cams adapted to be raised into and

lowered out of operative position with respect

to the said pickers, and means for raising and

lowering the saild cams. .
10. The combination, with a needle-cylin-

) der provided with needle - grooves, needles

£S5

therein, and needle - operating means, of a.

picker-dial toothed on its periphery to engage
the needle-cylinder and be rotated thereby,
swinging pickers in the picker-dials to engage
and pick or raise the needles, means to act

upon the said pickers to render them opera-

tive, and means to raise and lower the last-
me?ﬂtloned means.

In testimony whereof 1 have
name to this specification, in the presence of

two subscribing witnesses, this 7th day of
J uly, A. D. 1897

FREDERIOK H. MOON
Witnesses:
ARTHUR W. CROSSLEY
ANNIE J. DAILEY.
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