S B ke
/ﬁ?z’z‘{f/’y Macr.

Vs49/6 L Palerted 19 2,/859.

e K
N D
R
S

/ﬂ’g

\17"\5'.
g L

N.PETERT, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




o

UNITED STATES

PaTeENT OFFICE.

JONAS B. ATKEN, OF MANCHESTER, NEW ITAMPSHIRE.

{MPROVEMENT IN KNITTING-MACHINES.

Specification forming part of Ietters Patent No. 24,916, dated August 2, 1859.

lo all whom it may concerr:

Be it known that I, JONAS BRADLEY AIKEN,
of Manchester, in the county of Hillsborough
and State of New IHampshire, have invented
certain new and useful Improvements in Cir-
cular-Knitting Machines; and I do hereby
declare that the following i1s a full, clear, and
exactdeseription of thesame, reference being

had to the accompanying drawings, forming

part of this specification, in which—
Figure 1 1s a plan of a machine with my
improvements. Kig. 2 is a vertical central
section of the same. FIig. 3 18 a horizontal
sectional view of the same, taken while it 1s
in an inverted position. Fig.4isan inverred

plan of the needle-driving pl:ﬁbte Fig. 5 1s

a perspective view of one of the needles and

the slider to which it is attached.

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

A, Figs, 2 and 3, is a circular bhed-plate,
which supports all the operating parts of the
machine, having a central opening « a some-
what larger than is necessary to permit the
knitted fabric to pass through. 7This plate
may be supported in a horizontal position
upon a stand of any suitable character—as,
for instance, upon two light columns B b,

- portions of which are 1’*ep1fesented in Figs, 2

and 3.

C is the needle-plate, also of eirculal for'm
having a central opening ¢ ¢, Figs. 1, 2, and 3
large enough for the ]{111tted fabrw to pfw%
through and having teeth ¢ ¢, Iig. 2, all
around the marginal portion of itsunder side
and having on the same sidea projecting rim

7 4, the said rim being fitted within a circu-

lar cavity in the top of the bed-plate A, and
when in its place it 1s covered by the needle-
driving plate D, which is secured by screws
b bto the stationary bed-plate. Thesaid plate
C has in its upper surface radial grooves d
for the reception of the needles I £, and the
sliders or jacks F I, to which they are at-
tached. Some of these grooves are exposed
in Fig. 1 by representing part of thedriving-
plate broken away. The positions of the
others are shown dotted.

The needle-sliders I I consist of plates of
steel or other metal of the form best exhib-
ited in Fig. 5, having each a groove ¢ 1n one
side, In W’hlGh the stem of the needle is re-

| means., The suid sliders I' I are set up edge-

wise in the grooves d d, which are just deep
enough to receive all of them but the projec-
tions ¢ e on their upper sides, which enter a
groove f klm rin the needle- driving plate
D. The said sliders fit the grooves d d in
such manner as to be capable of sliding freely
therein in a longitudinal direction, and the
lower surface of the driving-plate 1) confines
them, so as to prevent any vertical Mo ve-
ment.

The upper surface of the needle- -plate C 1s
represented as being flat, but it may be of the

| form of the exterior of the frustum of a cone,

and.in that case the lower surface of thedriv-
ing-plate must be of corresponding form to
fit closely thereto. The driving-plate D has
a central opening p p. The above-described
parts do not, however, constitute any part of
my present invention, but are only described
to facilitate the explanation of my improve-
ments.

The teeth ¢ g of the needle-plate C gear
with a pinion /t on the shaft I, which is the
driving-shaft of the machine, and which is
fitted to rotate in a stationary box J,that may
be either cast with or bolted to the bed-plate
A, and the rotary motion of the said shaft I
is thus made to produce the revolution of the
needle-plate, which carries with it the needle-
sliders and needles. Asthe needle sliders re-
volve with the needle-plate they severally are
caused to derive such & longitudinal motion
from their passage through the groove 1 & [
m 7, that each in its turn 18 made to perform,
first, the office of throwing off the old loops,
and, second, that of drawing the yarn through
them to form the new ones. The form of this
oroove 1 L { m 71s illustrated in Figs. 1 and 4,
in the former of which figures 1ts position is
merely shown dotted, but in the latter its in-
terior is shown. T'he direction of the revolu-
tion of the needle-plateisindicated by arrows
in both the above-mentioned figures:

The manner in which the operation of the
needles is produced by the groove fklm ris
as follows: While the projections e ¢ of the
sliders are passing alon<z the concentric por-
tion f of the groove, the needles remain sta-
tionary with the loops close 1n the bends of
their hooks; but as the said projections pass
into the portion k&, which advances toward the -

eewed and secured by soldering or other | center of the plate, the needles are caused to
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~advanee preparatory to their receiving the

- yarn to form the new loops; and 1n such ad-

~ the hooks and caused to open and pass be- .

1o allow the loops to free t-hem_selves as they

vance the old loops are forced back from

hind the latches 2 n of the needles by coming
in contact with a notched horizontal wh_ee]

which is arranged with its upper plane-sur-’

face a little helow the bottoms of the needles

and fitted to an upright pin or axle ¢, occu-

pying a suitable fixed positionin a stationary
—arm L, that is bolted to the top of the plate D,
Said wheel being.free to be rotated on its axis .

by the revolution of the needles, and the work

pass it in their revolution with the needles.

- Astheprojectionseeafterleavingthestraight

portion /. of the groove, pass along the con-
centriec portion /, the needles remain station-

~ary, but as they leave the salid concentric

- over and off the hooks.

portion and pass along the curve m, the nee-

dles are drawn back through the loops, which

are thus caused to close the latches and pass
The closing of the

~ latches does not, however, take place before

the yarn for the new IOOpS 1s under the points |
~or barbs of the needles, which operation is-

caused to take place as the retreat of the

- heedle commences, by the arrangement of the

thread-carrier M in asuitable position to make
it conduct the thread under the barbsat such |

stage of the needle’s revolation. The outer
extremity of the curve mis farther from the

center of the driving-plate than the concen- |
tric portion of the groove, and when the pro-

~ jectionseearrive atthis point their respective

needles have completed their retreat. In thus
oompletmﬂ* thelr retreat they draw the work
against the edges of a series of metal plates,
N N, which are set up edgewise between the

needles, and which serve to hold or arrest the

work while the needles are drawn out of the
old loops. Theportion ¢ of the groove form-
ing the junction of the outer extr emlty of the
curve m with the concentric portion 7 is of
a slightly eccentric curve, allowing the nee-
dles to advance slightly to set the work free
of the plates N N.

It will be undelstood thdt the loops are
formed by the operation of the curve m. To
provide for the variation of the length of the

loops, I construet this curve and the com-

mencement of the portion m of the groovein

A sliding plate P, which, with its appencld,o‘es

I term the “loop-l ewuldtor satd plate being
fitted to a groove in.t-he-lower surface of the
driving-plate, with which surface the bottom

of said plate is flush and being capable of

sliding in thesaid groove toward or from the
center of the machine. By shifting this
plate P farther from the center of the ma-

chine the needle 1s caused to move farther

back, and conseqtiently to make a larger loop;
and by shifting it nearer to the ¢enter the op-
posite effect 1s produced. The plate P is

shifted by means of an eccentrically-slotted

lever Q, arranged to work on a fulerum-pin
s on the top of the driving-plate, the eccen-

‘and the extremities of the

lator,”

‘the stitches.

g
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{ trie slot ¢ of said lever receiving a pin w,

which is secured in tlle plate P, and pr ogect%
through a vadial slot 2/ in the driving-plate.
This Ievel Q, when the plate P is adjusted

for the desired length of loop, is secured by

the dropping of a pin attached to the said
lever into one of - a series of holes v v in the
plate D. The entrance to the groove in the

loop-regulator is widened, and so is the en-
trance to the stationary portion of the curve

7 1n order to provide room for the entry of
the projections e e of the needle-sliders in all
pomtions of the 100p I'eﬂ‘ﬂlatOl |

correspond in some pal tleulars Wlth thesink-

ers of other machines, are all secured to a
ring S, which is fitted _ea,sily into the central

opening p p of the driving-plate, and which

merely rests on the top of the needle-plate,

salcd pl&tes are
flush with the margin of the opening.

pressure of t.heiwork against the said plates.

The equivalents of the plates N N have
been before patented by Walter Aiken, and

it is only their attachment to the ring S to

| adapt them to this kind of circular machme
“in which there is any novelty.

T 1% what 1 term the “needle-lateh regu-
whose duty it is to insure the bmbs or
hooks of the needles being open at the proper
time to receive the yarn for' t,he for m:smtlon of

“the loops.
- In the ]{Plttmmmaehmes heletofme ased
“with latched needles it frequently occurs that

the latches, after having been thrown back

over the Shfmk by the sllppm;n' back of the =

loops on the needles, rebound and thus close
the hooks or barbs at a time when they
should be open, and cause the dropping of

to prevent this closing of the barbs. It con-

- sists of a st&tmnary thm tongue of metal of
the form shown in Figs. 1 and 2, occupying
such a position just a,bove the pla,ne in which
‘the barbs of the needles revolve, that the

latches in rebounding would fall over upon

it, and as the revolution of the needles con-
tinued accompanied by their forward move-.
-ment, they (the latches) would in passing
-alonn' 1ts outer edge be gradually thrown
Dback. |
-carrier may be made in Separ‘&te pleces; but

T'he needle- latch regulator and thread-

as a matter of convenience and for their

greater efficiency I prefer to make them of a

cingle pilece of metal, as shown in the draw-

ings, the thread-carrier being merely an eye
“1n the plate T, and the said plate being at-

tached to an arm U, which is qcrewed to the
top of the plate D.
To afford facility for the mseltwn of the

needles in the machine or for their removal

for any purpose, I provide a slot w, Figs. 1
and 2, in one side of the cavity in t_l1e bed-
plate A, which receives the needle-plate, and

‘In that part of the driving-plate whieh is

This
ring S, with its att.:whed plates N N, is caused
to 1*'evohfe along with the needle- plate by the

The needle-latch regulator T'is
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sitnated outside of the dlivinmmoovefk

m 7, L provide a groove 1w/, Figs. 2 and 4, op-
posite to the said opening 9:1,1(1 slot and
groove being of such size as to permit the
needle-slides and needles to pass through one
at a time. By turning the needle plate C to
bring any one of the grooves d d opposite to

this slot 20 and groove w’, a needle and its

attached slider c¢an be pushed into such
groove from the outside of the plate A, or
the needles and sliders can be pushed out-
ward from the central opening of the ma-
chine far enongh to be laid hold of at the
outside to be drawn ontentirely. Thismode
of providing for the insertion and removal of
the needles and their slides does not consti-
tute part of my present invention. Neither
does the combination of the needle-latch regu-
lator and thread-carrier in one piece; but
these features are only described as parts of
the machine, represented to 111L1btlﬂt6 my satd
invention.

7 is the driving-pulley, to which the power
18 applied to operate the machine, said pulley
being fitted to turn freely and also to slide
longitudinally to some extent on the shaft I,
before described, and having permanently
attached to it one portion V of a clutch, the
other portion V’ of which is fast on the said
shaft. The pulley Z is connected with-a stop-
motion of a novel ehamcter which I will pro-

ceed to describe.
W, Figs. 2 and 3, is a sliding bolt fitted to

slide para,llel with the shatt Tin a sultable

guide attached to the boxJ and having at its
outer end a fork W’, which enters a groove
in the hub of the pulley Z. The inner end
of this bolt W is held by a spiral spring «,1in
contact with a ring X, which is fitted to turn
easily in a circular cavity within a circular
projecting rim y 9/, formed upon the bottom of
the bed- plate A, but prevented from dropping
out of the said cavity by the heads of two
serews z z, screwing into the bottom of said
rim. An opening 6 6 1s provided in the said
rim for the bolt W to enter to bear upon the
ring X. In one part of the outer periphery
of the said ring X there 1s a recess 7 8, which
has an abrupt anwle 7 at one end, buat meets
the peripherical surface atits outer end S with
an easy curve, and to continue the machine
In operation the deepest portion of this recess
must remain opposite to the bolt W, that the
bolt entering it may hold the portion V of

the clutch which is attached to the pulley Z

1n gear with the portion V, which is attached
to the shaft. The said ring has attached to
1ts upper surface by a fulerum-pin 10 a hori-
zontally-moving lever Y, on one end of which
1s formed a dog 11, and the other end of which
1s made broad and of a suitable curved form
to lie snugly against the exterior of the circu-

- lar web of knitting that hangs suspended

from the needles. 'The curved portion 12 of
the said lever stands up within the central
opening 7 2 of the needle-plate; and the web,
while 1t 1s perfect, bearing against the sur-

face of the said covered portion, keeps the
doe 11 so far toward the center of the ma-
chine as 10 prevent its entering a recess 106
16, Itigs. 2 and 3, in the central opening a «
of the bed-plate A and coming in contact
with a circular series of pins or teeth 15 15,
which project from the bottom of the needle-
nlate at regular distances apart all around.
The lever Y has applied to it a spring 14,
which exerts a constant tendency to throw
the dog 11 outward to a position for the pins
or teeth 13 13 to come in contact with it in
their revolution; but this spring, being prop-
erly adjusted by a screw 15, Ifigs. 2 and 3, 18
made to produce so light & pressure that sueh
tendency is overcome by the outward press-
ure of the web against the curved portion 12
of the lever, w 111le the work remains perfect.
When, howevel a break ocecurs in the yarn,

~or the supply of yarn to the machine from

any cause ceases and the work begins to drop
from the needles, the dropped portion of the
work, arriving at the curved portion 12 of the
stop-lever Y, fails to press it outward and

leaves the said lever under the uncontrolled

influence of the spring 14, which causes the
dog 11 to be thrown outward to a position to
come in contact with the first pin 13 that -
comes around with the needle-plate, and the
said pin, driving forward the said dog, carries
with it the ring X, and so carries the recess
7 8 past the bolt W, and causes the bolt W
to be driven outward, and the part V of the
clutch and the pulley Z to be thrown out of
gear, thus causing the stoppage of the ma-
chine. As the curved rortion 12 of the lever
Y is arranged a short distance in advance of
the thread-carrier M and the pins 13 13 are
but a short distance apart, the stoppage of
the machine is effected before more than a
very few loops can have been dropped. When
the pulley Z remains out of gear, which it
must be until the loops are taken up and the
fabric is made perfect again, the machine is
free to be turned, as may be desired, by the
handle Z’, which is fast on the shaft I, and
the dog 11 1s prevented interfering with the
the pins 13 13 in this operation, by reason of
its having been carried past the end of the
recess 16 16, by the momentum 1mparted to
the ring X when the dog was struck by the
pins 13 as above desenbed The dog, when
thus earried past the recess 16 16, restsagainst
the circular portion of the central opening «
@ on one side of the said recess, and within
the cirele of the sweep of the said pius 13 13.
It is this action of the stop-motion to permit
the machine to be at once turned by hand
after it is thrown out of gear that distin-
ouishes it from all others known to me, and
Whl(?h entitles 1t to the name of qelf-@d;] ust-
ing stop-motion.’ .

To start the machine again by the pulley
7 when the loops shall have been taken up
again, the ring 1s turned back by hand in the
opposite direction to that in which the nee-
dle-plate revolves by means of the handle X,




4 ' - - 24916

attached to it for the purpose, until it is
stopped by the angular end 7 of the recess 7
8, coming in contact with the sliding bolt W,
which, by dropping back into the said recess,
throws the pulley Z into gear again.

I donot claim the use of stationary plates
between the needles, as such plates are de-

scribed in the patent of Walter Aiken, dated

December 1, 1857; but
 What ] (31-‘:111]1 as my invention, and desire
to secure by Letters Patent, is—

1. 'The lever Q, grooved eeeentrically to its

fulerum, applied, in combination with the

Shdmﬂ'-IOOp regulator, to EldJU.St the same for |

'dlffelent lengths of 100p, substantially as

hel ein specified.-
The stop-mmotion consisting of the level |

Y and its self-adjusting dog 11 the ring X,
with 1ts pins 13 13 or their equwdlents and
thesliding. bolt W, or its equivalent, carrying

the shppel WY, the whole combined, applied,

and operating Substantlaﬂv as herein de-

Se ribed.
J. 3. AIKEN.

Witnesses:
R. G. ANNAN,
DANIEL M. ROBERTSON.
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