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UNITED STATES

PaTeEnT OFFICE.

JAMES G. WILSON, OF NEW YORK, N. Y. ASSIGNOR TO THE UNION SEAM-
| LESS KNITTING MACHINE COMPANY.

iIMPROVEMENT IN KNITTING-MACHINES.

Specification forming part of Letters Patent No. 22,027, dated May 22, 1866.

—— — PR TS T ) m—

To all whom it may concern :

Be it known that I, JAMES G. WILSON, of the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Knitting Machinery; and I do hereby de-
clare that the following is a full, clear, and ex-
act description of the same, reference being
had to the accompanying drawings, forming
part of this specification, in which—

Figures 1 and 2 are vertical sections of a-

circular-knitting machine with my improve-
ments, taken at right angles to each other
- through the center of the needle-ring, Fig. 3
is a plan of the same with some of the parts
broken away to show the parts below them.
IFigs. 4, 5, 6,7, 8,9, 10, 11, and 12 are views
of some of the parts detached from the ma-
chine. FIigs. 13 and 14 illustrate a mode of
knitting a number of stockings in a continu-
ous plece. | - |

Similar letters of reference indicate corre-
sponding parts in the several figures.

My invention consists in the devices here-
inatter deseribed for operating the pressers
which press the work down upon the needles
preparatory to the operation of the yarn-guides
to deliver the yarn for new loops with a move-
ment of such character that they are removed
from between the needles and out of the way
of the stitch-hooks at the time the latter op-
erate to throw off the stitches; and my in-
vention further consists in a certain improve-
ment applicable to the machinery which forms
the subject of W. H. MceNary’s Letters Pat-
ent No. 28,290, the object of such improve-
ment being to obviate the necessity of giving
the needles a curved form. |

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

A. B B is the framing of the machine, con-
sisting of a bed-plate, A, supported on stand-
ards B B. C is the intermittently-rotating
needle-ring, in which the needles D D aré se-
cared, said ring being arranged horizontally
and fitted and secured, by pins ¢ or other suit-
able means, within a cogged ring, ¢/, which is

- fitted to rotate freely in a circular opening in-

a horizontal plate, A’, which is secured to the
bed-plate A, the said circular opening in the
said plate A’ having a raised rim, d, all around
1t, upon which rests the cogged flange ¢ of the

ring C/,

| The needles D D represented’ are made

each of a piece of sheet-steel, split at one end
to form the two hooks « and 0, before men-
tioned, and rolled up at the other end nearly
into the form of a tube, but in such manner as
to leave its edges not quite close together, as

‘shown 1n FKig. 8, which exhibits a section of

the lower part of a stem, in order that it may

‘constitute a spring-socket, and may, by com-

pression to bring its edges closer, be inserted
very tightly into one of a number of holes
provided in the needle-ring C for the recep-
tion of the needles, and may secure itself in
the hole by its lateral elasticity. This method
of applying the needles in the ring enables
them to be pulled ont without the application
of much foree, but yet keeps them secure dur-
ing the operation of the machine. |

The upper part of the exterior of the ring
1s cut away or otherwise formed in such a
a manner as to leave parts of the needles ex-
posed below its upper edge, and the whole or -
the greater portion of the exposed part of the
stem of the needle is cut away in a concave
form, as shown in Ifig. 9, which exhibits a sec-
tion. of a stem just above the needle-ring.
This concave portion of the needle-stem resem-
bles the corresponding portion of the stems of
the short hooked needles used in connection
with stitch-hooks in other machines, the con-
cavity being to admit the points of the stitch-
hooks within the loops which are on the nee-
dles, for the purpose of enabling the said hooks
to take oft the said loops. The space left be-
tween the two hooks a and b, formed of the

sheet metal, as above described, is filled up with

solder or other metal, as shown at f in Fig. 7, to
make the head of the needle solid and stiffen
the hooks. The two hooks ¢ and b may, how-
ever, be formed or constructed in many other
ways than that which 1 have above deseribed.

The pressers » v, operating in combination
with the double-hooked needles above de-
scribed, may be a few more in number than
the number of needles used at the same time.
For instance, in the machine represented six
needles are to be vsed at once, six yarn-con-
ductors u u, and six stitch-hooks, ¢ #, being
provided; but there are nine pressers, making
two beyond the last needle at each end of the
number which are in operation, the said press-
ers being arranged to work one between every

| two immediately-adjacent operating-needles,
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The pressers are attached rigidly to a hori- | side view of the piece I’ to that exhibited in
zontal bar, R/, which is secured rigidly to the | Iig. 2.) | |

lower end of a vertical slide, R, working lon-
gitudinally in a guide provided for 1t in a
standard, Q¢, erected upon the bed-plate A.
This slide is connected with one end of an el-
‘bow-lever, R?, which works upon a fixed ful-
crum, R3, secured in the standard Q*, and the
opposite end of the said lever carries a iric-
tion-roller, R4, which is kept in contact with

a cam, R? on the main shaft I of the machine

by means of a spring, RS, attached to the
standard Q*, and the said cam and spring, by
their combined action on the sald lever, pro-
duce a downward movement of the slide R to
malke the pressers press the work down on the
needles preparatory to the operation of the

yarn-conductors «, to place the thread round |

the needles to form a new series of loops, fol-
lowed instantly by a quick upward moveimnent
to carry the pressers out of the way of the
conductors. As the hooks b b of the needles
~ prevent the new loops being taken off the

‘needles by the action of the stitch-hooks x z,

by which the latter throw off' the old loops, the |

compound or double movement of the pressers
described in the before-mentioned Letters Pat-
ent of MeNary, and used on other knitting-ma-
chines of a similar class, is dispensed with, and
the above-described simple reciprocating recti-
linear movement of the pressers is all that 1s
required of them. | |
15 is the main shaft, extending horizontally
across the machine behind the needle-ring,

where it is supported in fixed bearings bolted

to the bed-plate A.
 Directly opposite to the center of the needle-
ring there is secured to the main shaft the
threaded switeh-wheel I¥, precisely like that
deseribed in MeNary’s Letters Patent, herein-
before mentioned, gearing with the cogs on
the flange ¢ of the ring U, -
"~ The revolving buttons ¢ ¢, by which the
switeh G+ of this wheel is shifted toreverse the
direction of the rotary motion of the needle-
ring, are actuated through the revolving and
reciprocating studded eylinder H, which 1s ar-
ranged in rear of the shaft L, by means of a
~ forked lever, I I/, (see plan view, Iig. 6,) sub-
stantially as in McNary’s machine, said lever

being arranged to work on a fixed fulerum, j. |

Thesaid lever is, however, arranged to work
over the top of the cylinder instead of entirely
in front of it; as in McNary’s machine, and 1s
constructed with a joint, &, in rear of the ful-
crum j, to enable its rear end to be raised out
of range of the pins & h of the said cylinder,
while the latter runs back automatically dur-
ing the knitting of the legof a stocking. -

- The rear portion of the lever—that1is to say,
the piece I’ back of the joint k—is made with
2 downwardly-projecting tooth, 20, which 1s
of V shape in its horizontal section, as shown
in Fig. 12, which is an inverted plan view of
the said piece I’, and on one side of this tooth

~ there is an inclined downward projection,

EE—

The opposite side of the piece I’ 1s heveled,
as shown at 22 in TFig. 2 and in the trans-
verse section, Fig. 10, and on the same side of
the lever as the bevel 22 there is attached to
the fixed Dblock A2, in which the fulerum j1s
secured,a strong spring, M, having on the side
next the lever a projection, 23, which is bev-
eled on its under side to correspond with the
bevel 22 on the piece I’. The elasticity of this
spring tends to force it toward the piece I’

‘when the latter is in a position for its V-shaped

tooth 20 to be acted upon by the pins &k of
the eylinder in the revolution of the latter, or
to force it under the said piece 1’ when the
latter is raised out of the way of the pins.
- On the top of the front or principal portion

I of the lever, on which is formed the switch-
| fork, and which is only capable of a horizontal

movement on its fulernm j, there is secured a
spring, N, which always presses on the top of
the piece I’ in such a manner as to force 1t
down toward the cylinder, and this spring,
except when the said piece I’ is being raised
by the action of & pin, I, on the cylinder H, or
is held up by the projection 23 on the spring
M, either keeps the tooth 20 in contact with

‘the periphery of the cylinder or as near to 1t
‘as the construction of the joint & will permit,
and so near that the tooth 20 will be in range

of the pins & h, which operate, first on one

‘side and then on the other side of the said pin,

to move the lever to produce the shifting of
the switch G and the reverse of the rotary
motion of the needle-ring. -
The lower face of the projection 21 on the
piece T’ is so much higher than the bottom of
the tooth 20 that the pinsh k can never touch
it in their revolution; but the pin Iis consid-
erably longer than % %, and when 1t passes
ander the said projection 21 while the piece I’
isin its depressed condition it comes in contact
with the lower face of the said projection, and
by its action upon it lifts up the piece I’ high

“enough to pass the projection 23 on the spring

M, which, by the action of its bevel 22, it

| pushes aside; but as soon as the piece I’ arrives

above the projection 23 the spring M flies
toward the lever and brings the said projec-
tion under the said piece 1/, as shown in red
outline in Fig. 10, and so holds it up to such
a position that the pins A will - not touch the
tooth 20. | | - R
The spring M is so situated that the pins A
I can never touch it, but it is so formed that,
by the longer pin I, in its revolution with the
cylinder, passing against the side of it next
the lever, it (the said spring) may be pushed

from under the lever, and thereby allow the

piece I’ to be forced down again by the spring
N. The result produced by this action of the
throwing of the lever into and out of range of
the pins % & will be better understood after 1

‘have explained the manner in which the ¢yl-
21. | inder H is applied and operated, which I will

(Best shown 1n Fig. 11, which is an opposite | now proceed to do. | D
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H' is a fixed horizontal Shafb secured in the | throwing the pin ¢’ into gear; and.the Screw-

framing in & position parallel with, but some
distance below, and in rear of, the main shaft
K. To this shaft the cy lmder H 1s fitted in
such a manner as to be capable of a rotary and
a longitudinal motion.
formed round one end of it a ecomplete circle
ot cogs, ¢ ¢, which. gear with a pinion, J’, on a
horizontal shaft, J, which is arranged in bear-
1mngs in hangers dependent from the bed-plate
A, and which has also secured to it a spur-
wheel, J* This spur-wheel J* gears with a
pinion, K/, which works loosely on a fixed stud,
K, that i1s secured to the framing, and whieh
has secured to it a spur-wheel, K?, that gears
with a pinion, L, on the main shaft. This train
~of gearing between the main shaft and the
cylinder causes the latter to derive from the
main shaft a slow rotary motion on its fixed
shatt H’. The hub of the eylinder, whichislon-

ger than the body, has cut or otherwise formed-

upon one-half of its length a right-hand screw-
thread, m, and upon the other half a left-hand
SCrevw- tlne'lﬂ , 7y and a stationary bar, A’ which
18 secured to the framing in such a mannu as
to project into the cylinder between the body
and hub, has atvached to it by a fulerum-pin,
Py & lever, P, of the first class, which has con-
nected with each end one of two horizontal

pins, ¢ ¢/, which work longitudinally through

guides attached to or formed upon the said
bar A’ one of the said pins being for the pur-
pose of entering the right-hand threa,d' m and
the other for entering the left-hand thread n,
and the said pins being of such length and so
arranged that when either enters its respective
serew-thread to any considerable depth the
other 1s just outside of its respective screw-
thread, and that by a very slight movement
of the lever I? one pin may be withdrawn
from one thread and the other introduced into
the other thread. Iach pin has a notch, 24,
(see Fig. 2,) inits under side for the reception
of one of two spring-stops,  #/, which are at-
tached to the bar A3, one below each of the
pIns ¢q ¢', said stops being so arranged that

either one will enter the notch in its respective

pin g or ¢ when that pin is in gear with its
respective screw-thread, and so lock that pin
in gear and the other pm out of gear with the
ser(,w-thlead As the screw-threads m = re-
volve with the cylinder a longitudinal move-

ment of the cylinder is produeced by the screw-

thread working on the pin which is in gear,
such longitudinal movement being in one di-
rection or the other according to which pin is
in gear, and such direction being changed by
throwing one pin into gear and the other out
of gear, the cylinder rotating always in one
direction, as indicated by the arrow upon it

in Fig. 2 and other figures of the drawings.
The screw-ihread m has projecting from it
at contiguous points two cam-like pieces, s and
¢, the former for pressing down the stop 7 to
unlock the pin ¢, and the latter for driving
‘back the said pin out of gear with the screw-
thread as soon as the pin is unlocked, and so |

The said cylinder has

thread »1s furnished with two similar cam-like
pieces, s’ and ¢, for unlocking and throwing
out of gear the pin ¢', and so throwing into

gear the pin ¢. When either pin comes into
‘gear its respective stop » or #/ immedlately

locks it.
It will be uuderbtood that while the main
shaft K of the machine continues in operation

the cylinder H derives, through the means

hereinbefore described, a continuous direct ro-
tary and reciprocating longitudinal motion.
The longitundinal movement in the direction
of the arrow shown on the eylinder in Fig. 3
takes place during the time of knitting the
toe, foot, and heel of the stocking, and during

this movement the piece I! of the switch-lever

18 depressed; but at about the same time that
this movement is reversed the pinl comesinto
operation on the projection 21 of the piece I
and throws the said piece up out of range of the
pins h i, where it continues duaring the whole
time the cylinder is moving back and while
the kmtting of the leg is proceeded with.
Just as the longitudinal movement of the cyl-
inder 18 again reversed the pin / acts upon the
spring M to remove the stop 23 from under
the piece I’ and let it drop within range of the
pius A h, to comnmence knitting the heel of the
same stoekmn or the toe of a2 new one. DBy
thus giving the cylinder a reciprocating mo--
tion and providing for throwing the switch-
lever out of range of the pins & % of the cyl-
inder the necessity of stopping the machine
to run back the eylinder, it will be readlly an-
derstood, 1s obviated.

Y is a St&thllaPV bar containing a series ot
holes, 40 40, which constitute yarn - guaides,
through which the yarn passes to the conduct-
ors % %, which place the yarn in form of loops
round the needles. These yarn-conductors u
w consist simply of a series of' short tubes or
thimbles attached to a bar, Q, at distances
apart corresponding with the distances be-
tween the needles, so that the said guides can
pass between immediately - adjacent needles.
The bar Q'is attached, by two arms, Q' Q’, to

a horizontal rock- bmﬂ; (9%, which works in a
bearing in the Staudard Qﬁ. The said rock-
shaft derives the oscillating motion necessary -
to produce the operation of the yarn-conduct-
ors from a cam, S, on the main shaft B, said
camoperating on the said shaft through .:Lle\ er,
>/, which works on a fixed fulerum, 25, becnred
to the standard Q% and which is kept in con-
tact with the sald cam by a spring, 5% and is
connected by a slot-and - pin connectlon, 26,
with an arm, Q°, of the said rock-shaft. This
slot-and-pin connec,tion 1s best shown in Figs,
4 and 5, the former of which figures is a plan
and the latter a side view of the principal parts
of the mechanism for operating the yarn-con-
ductors. The lateral movement of these con-
ductors, which is necessary to place them in

proper relation to the necedles and stitch-hooks

every time the switeh G is shifted to reverse
the rotary motion of the needle-ring, is pro-




duced by means of a lever, T, which works on } straight. The object of this first change is to

a fixed fulcrnm, 27, secured t0 the standard Q*.

The upper part of this lever enters between |

the arm Q° and one of the arms Qf of the rock-
shaft, and the lower part, which is forked, has

one - prong of its fork on either side of the'

switch-wheel If.

Every time the switeh is shifted it, In pass-
ing through the fork ot the lever, acts upon
one or the other prong, according "to its pre-
vious position, and so moves the said lever
and causes the latter to give the rock-shaft a
longitudinal movement, and the rock-shaft
carries with it the yarn- conductors The rock-
shatft 1s prevented moving longitudinally, ex-
cept at the proper time, by a spring, 28, at-

tached to the standard Q?, such spring havin g

a V-shaped projection onits end, which presses
against one side or other of & V shaped collar,
29, on the rock-shaft, and holds the rock- bh&fﬁ

wn;h one or other of two collars, 30, with which.

it is provided, in contact w 1th 1ts respective
side of the stand&rd- Q* This spring, though
stiff enough to lock the rock-shaft in either
position, will yield to the pressure of the col-
lar 29 when the rock-shatt is pressed in one
direction or the other Ly the 1ever T and shp
over the said collar.

U is the stitch-hook bar, into which the
stitch-hooks x x are fitted and secured by set-
screws ¥ ¥, having at each end a curved slotted
arm, U’, at the lower end of which is a journal-
box to recelve two crank-pins or wrists, 2 z,
carried by two spur-wheels, V/ V/, which are
attached to two short hor izontal sha,fts, VYV,
which are arranged in line with each other
and parallel with the main shaft I in bearings
in two standards, W W, erected upon the bed-
plate A. The spur wheels VY7V’ gear with and
derive rotary motion from spur-wheels X X,
of similar size, on main shaft 5. The curved
slots 1n the arms U U’ are fitted each with a
block, U?, which is bored to receive one of two
Statmnargr pins, 31 31, which are held in line
with each other and parallel with the main
shaft by hangers W/ W/, dependent from the
standards W W, As the crank-pins or wrists
2 2 revolve with the spur-wheels V V’ the
movement of the stitch-hook bar produced by
their revolution is so directed by the working
of the curved slots in the arms U’ U’ of the
stitch hook-bar U on the blocks U? and pins
31 as to make the stitch-hooks take the loops
trom the lower parts of the needles and carry
them over the hooks a a and b b thereof. The
necessary lateral movement of the stiteh-hooks
18 produced by the face-cams 32 32, which are
provided around the crank-pins z 2 for the

‘purpose of acting against tlle outer faces of
the arms U’ U/,

The above-described meohamsm differs from_

that deseribed in the specification of McNary’s
before-mentioned Letters Patent in having
the crank-pins z 2z carried by separate shafts
geared with the main shaft instead of having
the main shaft 1tself cranked; also,in having

enable the switch-wheel on the main shaft to

be geared directly with the needle-ring or with

a toothed ring attached toand concentrie with
the needle-ring, which cannot be done when

the stitch-hook bar is operated by cranks on:
the main shaft itself, and the object of the

second change is to make the movements of
the stitch-hooks conform to needles with
straight stems, which are stronger and easier
to construct than the curved needles hereto-
fore commonly used in kmttmg machines of
this elass.

Stockings may be knitted smgly in this ma-
chine, or a number may be knitted togetherin
a continuous piece, as illustrated in Iigs. 13
and 14. In knitting them singly they may,
by a proper arrangement of the pins A & in the

cylinder H and by properly controlling the

operation of the said cylinder to suit either

-case, be commenced at the toe and finished at

the heel, or commenced at the heel and finished

‘at the toe To knit a number together in a

continuous piece, as illustrated in Figs. 13 and
14, the knitting 1s commenced 1n each stock-
mg at the toe, and after one stocking has been
completed the machine is stopped for the re-
moval of the loops from one half of the cir-

cumfierence of the circular series of nuedles,-

after which the machine is started again to
commence operating on the other half, with a
reciprocating rotary movement to knit 2 bag
to form the toe of the next.

Fig. 13 shows one stocking completed and

‘the bag B* for the toe of the next one knitted

onto half of the loops of the upper margin of
the leg of the first. This bag, when it has been
completed by knitting on half the circle of
needles, hangs down along with the completed
stocking within the needle - ring of the ma-
chine, the complete stocking hang oing from the
half 1 2 3, Fig. 13, of the margin of said bag,
which Was commenced upon 1t, and only the

half 1 4 3 of said margin remmmng on the

needles. |
On the completlon of the bag the machine

is again stopped and the half 1 2 3 of its mar-

gin is placed on the half of the needles from

_Which the half 153 of the upper margin of the

leg of the completed stocking was removed

{ -before the commencement of the bag B*, and
after this has been done the machine is again
started with a continuous rotary motion of the

needles to knit the foot all round the toe, and

the stockingis completed by the umnterrupted

operation of the needles, their motion chang-
ing automatically from contmuous to a recip-
rocating rotary to knit the heel, and again

from reciprocating to contmuou% rotary to

knit the leg, in the same manner when Knit-
ting the stockings separately. In this way
any number of stockings may be knitted in a

continuous piece, as shown in Fig, 14, and
separated by cutting the attached portwn of

the leg of each close to the margin. The legs
-then require to be finished round their margins

the slotted arms U’ U’ curved mste&d of | by formmg a selvage by h&nd by sewing or -
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other means, to prevent the dropping of the | arranged, and Opera;ting, 1n combination with

stitches.

- lam aware that the use in knitting-machines
of needles with two hooks or beards has been
described in the English Patent No. 1,725, for
the year 1856 ; but such needles are for knit-

ting-machines of an entirely different elass to |

that to which my invention relates, and the
needles are of an entirely different kind, and
the second hooks or beards operate in an en-
tirely different manner and for a different pur-
pose. Inview, however, of such use of needles
with two hooks or beards, I will not claim the
use of needles with two hooks operating in any
other way than substantially as herein de-
scribed; but

What I claim as my invention, and desire
to secure by Letters Patent, is— .

1. Providing the needles of that class of
knitting-machines in which stiteh-hooks' are
used to throw off the stitches without any
longitudinal movement of the needles or clos-
ing of their beards with additional hooks or
projections b b at their backs, so constructed,

the stitch-hooks, as to confine the last-formed
loops on the needles while the previously-
formed loops are being taken off from the
needles by the stitch-hooks, substantially as
herein described, whereby I am enabled to dis-
pense with the operation of the pressers at the
time of taking off the loops and to take off the
loops simultaneously from many immediately-
adjacent needles. -

2. Giving the pressers v v a movement in a
vertical line only, but of such character that
they are removed from between the needles
and outofthe way of the yarn-gnidesand stitch-
hooks at the time the latter operate to throw
off the loops.

3. Making the slots in the arms U’ U’ of
the stitch-hook bar U of curved form, sub-
stantially as herein described.

JAMES G. WILSON.

Withesses:
M. M. LIVINGSTON,
B. GIROUXE,
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