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~Jo all whom, it may concermn: o

Be it known that I; A. C. CAREY,; of Mal-
den, in the county of Middlesex and State of
Mabsachusettb, have invented a new and Im-
proved Knitting-Machine; and I do hereby
declare that the following. is a full and exact
description.

The nature of my invention consists in mak-
ing a knitting-machine that is capableof knit-
ting tubular work——as,for instance,for mittens,
hoae, &e.—in 4 thorough rapid manner ;. also,

i widening and completmg the hose, gaiter,
or other similar article at ‘one operation aud
before it leaves the machine, but, in the case
of mittens knitting them complete with the
exeeption of:the thumb, which may be formed
and attached either by haud or by another ma-
chine,

To enable others skilled in the art to make
and use my invention, I will proceed to ‘de-
scribe its construction and operation.

In the drawings, Figure1 represents an iso-
metrical view of my machine; Fig. 2, an iso-
metrical view of part of the machme, Fig, 3,

a perspective view of the rear of the machme,
. Fig. 4, an elevation showing details of the
snail- wheel aud levers; Fig. 5, the Jacquard
shaft; Fig. 6, an adjustable Wexght used in

threadmg up the machine and for keeping a

proper tension on the work; Tig. 7, a needle
and its sliding stock. -

In the following description similar letters‘

refer to similar parts

F F T represent the frame of ‘the machme,
¢, the balance-wheel on the -driving-shaft »
w 1th crank:pin attached, by which the’ machine

may be operated; W'sa wheel attached fo the:

main shaft I» and drlven by the belt d from

the driving-shaft z ; W, face gear-wheeldriv-

ing the small gear- “heel wand the gear-wheel
C on the opposite end of the sameshaft, whicl
gear C meshes into and gives motion to the

ring-gear R, which is supported and held in

position by means of four guides projecting

into an annular groove on its periphery. The,
office of the ring-gear R may be better under-

stood after a descnptlou of the needlvs has
been given.

" N N are two independent series of needles.

The needles of each series are parallel to each

‘other and perfectly free to move either in a

Vody together or separately. Any oneneedle

or any number ma\ be bentforwar(l 1m1upeud
ently of the others. These two seriés of née-

dles may be in the same plane or in two: . =
it is only essential that the lines in - G
which the points of the needles staud when -
all are alike forced either forward :or b‘tck-;]‘ S
{The. =0,
form and construction of these needles m.Ly be. .

planes;

ward, shall be parallel witl-each other.

seen in Drawing No. 7.). ‘The needles in one:

series are not exactly oppos1te to- the corre- . ‘
-sponding needlésof the other series, butareso .
placed thaf when sent forward the needles ofi .
otle.series are between thoqe of fhe other se :

I‘IeS :
- J J are jacquard: ch'uns 'r, Jacquard shafts ‘

jfandj f are slides attached to the frameof =
the  machine by means of scréws in such a = .
manner that each of the jaecquard:’ arrange-
ments may be driven backward and forward. =
This motion of the jackquards sends 1orward, G

the two sets of needles. Kach of the jacquard-
chains is made of an endless series of strips. .

of thin.metal, -perforated. or left whole, ax

shown. It is carried forward by the roller:

‘y at one end and by the Jacqufu'd-shafl; attho

other, both being supported in bearingsin the

slides 4 f andj’ f, the whole coustituting a. 1
sliding frame, and thischain'may be. revolved i

so as to bring-any particular strip onto the
operative face ‘of the jacquard shaft. It will

| be seen that upon the character of the faces.

of these jacquard strips or cards must depend
the number and the: location of the needles :
sent forward, and that at each quarter-revo-
lution of the shaft 7 a pew plate, perforafed‘u
or otherwise, will occupy the operative face. .
of the jacquard-shafb. . One of these jacquard: - -
frames is connected with. thé lever 0 and cam.

¢/, by means of which'it is moved backward:
and forward with the aid of the spiral spring
¢/’ The other jacquard-frame is moved by

similar levers and spring, with the single ex:

ception that ou account of its dlﬁ«,rent Posi-

tions one leveris shorter than thecorrespond- .

ing lever in the other. ' Either of these frames

may be “operated for any length of time witlh
the sameface- plate, or the face maybe changed Lo
at each motion of the irmme, or atintervalsof = -
any number of motions of the ]fthuard frame,
that the article being knit may require.” . .
Reéferring to drawmgs, Figs. 3and 4, I will®
ilo) explam the actlon of thfmt p'\rt of the ma- .
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chine which causes the jacquard-shaft to re-
volve. L L are levers pivoted at p”, and at-
tached to the link %/, which in turn is attached
to lever k. Upon lever k is a pointed pro-
jection, &, (shown on Fig. 4,) which restsupon
the snail-wheel N’ on a short shaft secured to
the inside of the main frame... As tho snail-
‘wlhieel N’ revolves by the means heréinafter de-
seribed the lever %, and counsequently levers
L L, are raised and lowercd thereby. When
.the “snail-wheel N? jg in such a position that
1he ‘lever k drops, that part 2 of the levers L
L which bangs over the ends of the jacquard-
. shaft, and causes it to turn a quarter-revo-
Intion at a time is raised up so as to clear the
shaft, and then thejacquard-framemay be sent
backward and forward, and its shaft » will
not revolve; consequently the samenumberof
needles will by the- action of the jacquard-
strips be passed forward at each motion.
When the snail-wheel N’ is in such a position
that the lever k is raised up, as it is repre-
sented to be in Fig. 3 and 4, then the levers
L L drop, and remain so low that at each pas-
sage of the jacquard-shaft the small teeth

thereon will come in contact withit, and conse-

- quently the shaft will be revolved one quar-
ter-turn, thus changing the face-plate of the
jacquard. '

Referring to diawing Fig. 2, 1-will describe
the needlesand their motions. The numbers1
234567891011 and 1/2 3" 4 &
6 T & 9 10/ 11’ are the shanks of the
needles. A single needle is shown in Fig.'7.
Tor convenience of reference, I will call that
part of the needle 8 the “shank,” and the part
a the “nib.” ) )

1 bave already described the arrangement
by which the neédles are sent forward—that
is, by the jacquard-frame. Now,1in each revo-
Iution of the ring-gear R the pin P thereon,
(seen in drawing Fig 1,) comes in contact

with the arm p, attached to the cross-head

a, and thus causes it to traverse on the sup-
porting-rods. B B, on which it slides by
means of sleevessecured to the under side of
said cross-head until the pin P has passed so

" far round as toslip off from the arm p. Then

tl:e cross-head a, with the thread-guide g at-
tached centrally beneath and traversing

with-it, and inclines A and- A/, also attached
thereto, stop and remain at rest until the pin.

P comcs round to the arm p’ on the opposite
s:de of the cross-head @ ; then the cross-head
with its comnected parts moves back. Now,
- 1l e movement of the cross-head, as we have
seen, carries backward aud forward the in-

clines A and A’, which, pressing against the.

1ibs n % of the needles, throws them back to
the position they were in before the jacquard-
frame had thrown them forward. This mo-
tion of the needles—that is, forward by the
jaequard-frame and backward by theinclines—

is the regunlar action of the machine. after the.

“loops are first taken up. The jack E is at-
tached to the incline A'by two screws through
a slot in such a manner that the jack can be

drawn up and be made inoperative. In com-
mencing an article the use of the jack B is as
follows: After the left row of needles is thrown
forward the jack E is pushed down by hand; .
then by turning the wheel ¢ the cross-head a is
made to move toward the operator. The in-
cline A’ on the cross-head throws back the
left-hand row of needles in succession, and the
thread-guide g, passing over the neédles atthe
same time, supplies them with yarn, and the
loops are formed on the needles. At thesame
time the jack E ‘throws forward the needles
on the right-hand side so far that the yarn
wiil cateh on the hooks of a number of needles
to correspond with tlie nnmber of ncedles
thrown forward on the left-hand side. Now
the jack B, having performed its only duty, is
raised, and the machine proceeds to work in
the regular manner. The plates, to which the

.guide ¢ is rigidly attached, is attached to the

plate a by means of screws through slots so
that it is free to slide a limited distance. By
this means, though the plate ¢ always moves
backward and forward the same distance, the

plate s and guide g may move comparatively

a greater or less distance. The Wdistance

through which the guide g. moves is regulated

by the stop-screws S and S. .

. The jacquard-frame is moved forward by
cams ¢ and 4, shown on the drawing No. 3,.

“which act through levers b b/ L/ I k, also

shown on Fig. No. 3.” The jacquard-frame is
thirown back by tbe spring s/ Attached to
the bar or lever &/, connecting the levers b and
h,is a pall, I, (shown on drawing No. 4.) which
works backward and. foriwvard and conse-

~quently revolves the ratchet-wheel M, and the

snail-wheel. attached, one tooth or more at
every motion. ) ‘ o

In drawing No. 1, 8/ and S are standards.
to hold the guides B and B. B and B-are
bars acting as guides to the cross-head or
plate a. ’ .

The drawing Fig. 6 represents an adjust-
able weight, which is detaclied from the ma-
chine and is used ashereinafter stated. Itis
made in this case of twelve small weights, in-
closed in a frame, each weiglit having a hook,
in the upper end, and so arranged that one or
more, as may be necessary, is free to act upon
the thread to keep it at a proper tension.

The operation of the machine is ag follows:
The jacquard-chain and snail-wheel being in

.such position as is necessary for the work to

be done, the adjustable weight is threaded, as
shown in Fig. 6, and passed up by-hand be-
tween the two rows of needles on the machine,
bringing the yarn in the hooks of the weight
above the needles in the machine, the weight
being of a proper width for knitting the stock-
ing or other article to be knit. .The number
of hook-weights corresponds with the number
of needles in each row, and they are the same
distance apart as the needles, soas that when
broughtinto action there is a hook passed be-
tween each two adjacent needles. ‘A sufficient
pumber of neédles to knit the hand of a mit-
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ten asfaras to the thumb, orthe fuotof a stock-
ing, always beginning ar, the tip-or toe, is
" thrown forward by thie jacquard on the left-
hiand side of the machine by turning the wheel

¢. These ncedles run under the thread which

is inthe hooks of the weight. The yarn from
which the article is tobe knit i passed throngh
the guide g on the cross head, and drawn down
between the rows of needles and held there
by -hand or a small weight, (I use for this pur-
pose a short piece of wire W itha hook on cne
end,) and after the needles from'the left hand
row are thrown forward the jack E is pushed
down; then by continued turning of the wheel
¢, the cross-head is made to move toward the
operator. The ineline A’ on the cross-heid
throws back the left-hand row of needles in
succession, and the thread-guide g, passing
over the needles at tlie same time, supplies
them with yarn, and the loops are formed on
the needles. At the same time the jack E
throws forward the needles on the right-hand
. side, so far that the yain from the thle‘ld guide
g will catclr on the hooks of a' number of nee-
dles tocorrespond with the number of needles
thrown forward on the left-hand side. . Thus
the loops necessary to knit the toe of a stock-

ing or the tip of a mitten are all taken up and.

united crosswise and lengthwise, and the ad-
jistable weight, stillattached totbe yarn which
Lias now been thrown off from the needles, is
suspended to the loops formed. This opera-
tion is what I call taking up the stitehes or
loops preparatory to kmttm" or forming a
. mitten or stocking. The Jacl\ E, having per-
formed its only duty, is then raised.. The
revolution of the wheel ¢ necessary to takeup
the loops also causes the jacquard-shafts r fo
make a quarter-turn, thus bringing over an-
other link of the jacquard chain j, having the
different perforation needed for the nextstage
of the work.

If it is desired to make a very pointed toe
or tip, it must be commenced by tirowing
forward two, three, or four needles—first on
the left then on the right band side—in the
center of the rows of ‘needles on which the
loops are already formed. (On the machine
which I now have in actual operation I throw
out twelve needles in commencing the toeof a
stocking:) Now, at each succeeding quarter-
revolution of the jacquard shaft the number
of needles throavn forward is jnereased by one
or two until all the needleson which the loops
have been taken up are at work, at which
time the arms L I are thrown upby the snail-
wheel N/ and lever k, and the jacquatrd-frame
ceases to revolve; consequently thesamenum-
ber of needles is thrown forward at each mo-
tion of the jacquard until the hand of the mit-
ten is knit as far as the thumb, or the foot of
a stocking as far as the heel; at Which time the
snail-wheel has revolved far enoug gh to allow
the arms L L to drop, causing thequumd to
révelve again.

In knitting a mitten, when I arrive at the
thumb the jacquard is revolved one quarter,

follows

turn, and a number._of needles  sufficient to "
form a thamb is tlivown forward on each side;
of the machine, in addition to thiose a]readw at
work, and a small thréaded w cmht is h11n<r on:
to them, cansing them to t“\lxe their 100]‘;Q ‘
The arms T L are again: raiséd by the snail-
wleel N/, and the body of the ‘mitten is kit
of a sufficient length, and removed from' the
machine by br edhmo the yarn out’ of ‘the
thread-gnide ¢ and turnmn‘ the wheel ¢, and
thus casting the stitches or loops from the'
needles; or by repeating the..above opemtl(m
a number of thumbless mittens. can be knit in’
astring and separated afterward.

In knitting the tip of a mitten or the: toe of
a qtor-hm g, the adjustable weight opemtes as
: When the first row of loops is formed -
the w ewlnt is cast off from the needles, and is.
supporte(l by the loops, after which, the cen-
ter needles commencing to knit: ﬁrst the cen-:
ter pieces of the weight descend; then the -
other picces of “111(,11 the welght is formed .
descend in succession as the toe or tip is grad--
nally formed and increased in:width, so that‘
when the toe or tip is knit the Wewht has as-’

sumed the form of the ‘toe or tip, or like the Lo

letter {J, thus maintaining an equal stmm on
all parts of the work..

In knitting a stocking, when the foot has
been knit the jacquard commences torevolve,
and three, four, or more additional’ needles,
sufficient to take up the stitches necéssary for
knitting the heel, are thrust forward. into ac-

tion from each Slde of the' machine, next to ;
These needles are- . '
threaded up, and the loops formed upon them .

those already at work.

in a similar manner as heretofore- described
for commencing the toe of a stocklng, for -
which purpose au additional adjustable weight,
like Fig. 6, is used. Having taken up the ad—‘
ditional number of stitches necessary for kuit-
ting the heel, the machine throws forward all
the needles used in knitting the foot of the
stocking, and next to them, on each side, one
of those taken up forforming the heel, adding .
one, taken up for forming “the heel at eacfl
quarter revolution of the jacquard-shaft ry
until all the needles having loops upon them
are thrust forward together, when the:jac-
quard ceases to revolve, and the same number’
of needles are thrust forward at each motion
of the machine until the ankle is knit of suffi-
cient length; then an additional needle ‘is
thrown forw ard on each side évery four or
five times round, thus widening the calf of the
leg until it is of the desired width, when the
same number of needles are thmwn forward
at eaeh ‘motion until the leg is of sufficient
length. The thread is then broken off and the
slockmo* removed. .

What I claim as my mventmn. a,ud .desire
to secure by Letters Patent, is— L ]

1. A knitting-machine so constructed as to

.be capable of kmttmﬁr the closed ‘end or tip, - .

of a stocking or other tubular article, in the

- ménner and by the means suhstantlally as

deser 1bed




2. The combination of the two rows of
-needles, in each of which every necedle acts
independently of the others, with the inclines
© A and A/ and the jack E, as and for the pur-
pose substantially as herein described. . =
3. The ring-gear R, in combination with the
“moving arms p and p’, the cross-head a, the
slide g, thread-guide g, and the inclines A A/,

substantially as and for the purpose  de-’

seribed. :

4.’ The jack E, for the purpose of pushing

forward successively the needles of the right
«r left hand row, while those of the other
row are forining the loopspreparatory t¢ knit-
ting, substantially as described. - :
" 5. The snail-wheel N/, in combination with
the arms L 1i and the levers and connections
by which it operates said arms, substantially
as deseribed. , ‘

6. The self-adjusling compound weight, as
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and for the purpose herein described and rep-
resented. ' : ‘

7.-In combination with a jaequard chain’
or pattern, that has at times a revolving or
forward motiot independent of its frame, and.
at times an uuniform backward and- forward
motion with its frame, a series. of adjustable

‘weights that are in active operation when the

chain has its forward or rotary in conunection
with its backward and forward motion, for the
purpose of widening the work as it is being:

-knitted, and that arein passive operation only

when the chain has only a aniform backward

and forward motion for countinuing the work

of uniform size or width, substantially as de-

seribed. T
_ A. C. CAREY. .
Witnesses: - .

A. B. STOUGIITON,

HAVER FENERICH.




