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TIMOTHY BAILEY, OF BALLSTON SPA, NEW YORK.

KNITTING-MACHINE.

Specification of Letters Patent No. 13,811, dated November 20, 1855.

To all whom it may concern:

Be 1t known that I, Tryroray Bamey, of
Ballston Spa, Saratoga county, State of
New York, have invented a new and. Im-
proved Rotary Knitting-Machine, and the
following specification, taken in connection
with the drawings, is a full and sufficient de-
scription thereof. | |

In the drawing Figure 1 is a top view
of the machine with the weight not repre-
sented. I1g. 2 1s a side view thereof the va-
rious burs and two of the studs or bearers
being omitted or removed. Fig. 3 is a ver-
tical section through the machine with one
side broken away and without any repre-
FFig. 4 1s a top and
end view of the revolving casting off bur.

T1g. 5 15 a top and end view of the revolv-

ing sinking bur and the small gear which
drives the same. Fig. 6 1s a top and end
view of the leveling bur with the pressing
down bur attached thereto. Fie. 7 shows
the needle 1n its lead in two different posi-
tions. Fig. 8 is a perspective view of one
of the needles—lockers and a needle. TFig.

9 18 a front view of the same without the
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~ needles. TFig. 10 is a detached top view

of the self adjusting drawing weight and
Fig. 11 i1s a perspec-
tive view of the drawing rack aforesaid.
Figs. 1, 2 and 3 are on a scale of one half—
the other figures being full size. _

My machine knits a tube of indefinite
length and of any necessary dimensions or
rather diameter, the latter depending upon
the number of needles employed, the spaces

‘which separate the one from the other, and

the thickness of the wvarn used, and in
the mere ultimate motion of the thread does
not differ materially from other machines
now 1n use. That is to say, In my machine
as well as 1n"them, the alreadv made stitch
1s first carried back on to the solid part of
the needle, as at «, the new stitech or rather
the thread 1n yarn to form it is then sunk
In loops between the needles as at 6, and
these loops are carried forward under the
beards until their loops rest at 2.  The
beards are then pressed down by the presser
and so held while the old stitch 1s moved

~or landed by the landing bur toward the
head of the needle over the beard, or rather

top of the beard and completely surround-
ing the needle, and the new stitch is com-
pleted by casting the old one entirely off
the needles by the casting off bur and leav-

ing the new stitch resting in the hook of
the beard just at the head, from which po-
sition it is carried back to « in order to
make another new stitch. But in order to
perform all these motions with ease, ra-

pidity and by means of simple machinery

not liable to get out of order and when out
of order admitting of easy adjustment or
repalr- I have invented several important
improvements and novelties in various ele-
ments of the knitting machine, and my im-
proved knitting machine has therein, first,
a new plan for actuating the linking bars:

second, a new method of carrying back the

old stitch and of giving to the cloth already
knit a species of oscillating motion, and in
combination with said oscillating motion a
self . adjusting, continuous acting . drag
welght which takes the fabric as made and
strains those parts, being made in the best
possible position for the action of the va-
rious working parts of the machines, and,

lastly, a new relative motion of the parts,
consisting 1n fixing the needles firmly and

causing the various sinkers, depressors,
landers and casting off burs to travel
around from needle to needle, whereby I
avold all turming of the cloth and all the
difficulties usually attending such rotary

motion thereof, especially in the taking up

of the finished cloth.

In order to describe these improvements

1t will be necessary to describe the whole
frame or machine as follows. Upon any

suitable legs as ¢ ¢ 1s supported a circular

through or head piece ¢’ ¢/, on which rests
another trough or needle bar ¢*, ¢2, whose
interior has a cross section substantially
such as 1s shown 1n Fig. 3 (or these troughs
may both be on one piece) and in this latter
trough or needle bar are arranged side by
side the needle leads, which are cast around
the mneedles and shaped substantially as
shown 1n the drawings. These leads ¢* ¢3
have formed 1n them a small hook or catch
¢* which takes under a corresponding notch
In the trough ¢%, as clearly shown in Fig.
3, and have moreover a slight tongue c°
in their under side, which fits in a corre-
sponding depression in the trough or nee-
dle bar ¢* so as to space the needles accu-
rately 1f the leads be slhightly deformed
through shrinkage or otherwise.

the leads or a certain portion thereof are
thus arranged, locking down segments or
needle plates d d are shoved down behind

When all
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the leads, and as the rear ends of the leads y bed ‘plate of the machine and has attached

incline inward in the upper parts thereof
toward the needle, and as the shape of that
part of the locking down segment nearest
the center of the machine conforms exactly
thereto, this shoving down of the segments
not only depresses the leads fw'a,mst the

bottom of the trough ¢*, but also force the

leads toward common center against the in-

terior of the inner side of sald trough.

Kach of these segments is provided with
spring catches ¢’ 0 standing apart at the
bottom and notched as at CZ2 d*, and holes
are drilled through the bottom of tr ough
¢® and through a ring ¢® located below said
trough, 1n such pos1t10n that these catches
may pass through them. The catches are
entered into the upper holes by springing
them together with the fingers, and when
the locking down segment or needle plate

i1s shoved home they eXpand and their

notches catch under rings ¢®, thus holding
the segments or needle plmteb, and conse-

quentlv the leads and needles firmly 1in

place.

Tt is evident that a broken needle is sus-
ceptible thereof of easy removal and that a
new one may readily be substituted there-
for, and also that any other form of catches,
button or screw, might be substituted for
the catches d’ d’ and would be the equiva-
lent thereof so long as 1t held the seO’ments
firmly and perm1ttecl thelr easy removal.

It is also evident that the heads of the
needles must approach each other when thus
arranged much nearer than their butts, and
that if the former be in proper spacing for
a stitch, there will
suﬂicwnt room to admit knots or uneven
spots 1in yarn, and also ample room or space
for the nearly sunken stitch without 1ts be-
ing depressed far below the general level of
the needles.

Around the trough or bevel piece ¢’ and
resting on a proper projection therefrom
are located rollers e ¢ connected each to each
by a ring ¢’ and these rollers support an-
other ring f comple,tely surrounding the
trough or Dbevel piece ¢’. The outer edge of
ring f is formed into bevel cogs, by means
of Whmh it may be revolved (traveling on
the rollers) through the agency of proper
driving machinery or mechanism. That
shown in the drawings answers well and
needs no description, but ring f may be re-
volved by a belt by friction in any compe-
tent and usual manner. This ring f has
firmly secured upon its upper surface four
bearers or studs ¢ A ¢ and %, the three latter
of which carry horizontal axles A’ ¢ and %’

The stud ¢ supports a thread or yarn car-
rier ¢’ through a small hole in which the

yarn passes, and the same stud also has de-

Thas

pendent therefrom a vertical axle g>.

axle extends downward to or below the !

the leads

be between the latter,

to its superior end a sector g®, whose periph-
ery is eccentric, as shown in drawings, to
the general contour of the inner sides of
Below this sector shaped disk
is placed a wheel g* and again and farther
below upon the shaft is secured another
wheel ¢°. The adjoining surfaces of these
two wheels and the collar 1n the axle be-
tween them together constitute a contour in
shape Somethmg like an hour glass, and
around the neck of this glass 1s loosely laid
a ring ¢° which 1s too small to pass over
the lower disk, and is therefore slipped onto
the neck before the lower wheel is adjusted
upon the shaft.

The upper wheel 1s free to revolve and
the finished work on tube shaped piece of
knitting passes down between the neck and
the ring as shown by red lines 1n I1g. 3, and
thence down around shafts g*® as to De here-
1mafter described. o L

Asg the shaft ¢? is carried aro-und by the
revolution of ring f the wheel ¢* revolves
by friction aoamst the finished tube of yarn,
and carries back said tube at the polints of
contact toward the butts of the needles, thus

the way. As these stitches leave the wheel
they are received by the sector ¢g*® which
holds them bacl untal refldy to be acted upon
by the wings or burs ¢* which lands Sald
old stitches as hereinafter described.

The stud, 4, carries upon the bent axle 27,

first a small toothed wheel A% and subse-

quently the sinking bur 43 The teeth =z
on wheel A* are equal in face or nearly

to the space between the needles at the
points where said wheel travels over the
needles, and the teeth therefore mesh be-
tween the needles which therefore constitute
the rack, which causes said wheel A* to re-

volve upon its own axis, as that axis 1is car-

rled around by the ring 7. Other teeth z’
2’ upon the same gear wheel take into cor-
responding teeth upon the sinking bur A°
and this bur therefore revolves in piece pass-
1w with the gear 2% Upon A® are wings or

peculiarly Shaped screw threads «® a2, cor-
responding in number with the teeth  and

of suflicient elevation above the general con-
tour of the bur A? as to enable them to sink
down a loop of yarn between each needle
and its neighbor, the _yarn being delivered
through the hole in ¢’ and thrmw'h a. small
aperture in a plate A* attached to the stud
h. The leaves or wings A% are much thinner
than the space between two needles but the
teeth & cause each wing to enter accurately
into the center of the space and do not per-
mit the wing to grind against one side of
each needle as would be the case if the bur
i was revolved by the direct action of the
needles against its wing. The loop 1s there-
fore by means of the use of the gear sunk
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regularly in the center of the space.
1s room for knots and uneven spots of yarn

and there 1s but little chnoer of cutting the
yarn as 1n a shears by nipping it between
the side of each needle and the wing or
screw thread. The small depressions at
. each wing receive the thread and press-
g 1t down betiween the needles 18 carried
by the same, and slid under the beard until
1t reaches the head of the needle forming
1t 1nto a loop.:

Upon the axle ¢" attached to stud ¢ re-
VOIVES a bur 4% also having wings to which
1s attached the pressing conoid 7. The axle
¢’ 1is inclined at a considerable angle to the

radil which the needles repr esent, and the
wings 7* on bur 72 enter behind the old stitch
and gradually. shove it forward over the

needle beards and toward the head of the
needles. While they are performing this
operation each beard is held down by the
revolving conoid z* which has formed n 1t
helical grooves, so shaped that each groove
takes 1n each beard at its throat and grad-

ually rolls 1t down toward 1its points where

the landing wings land the old stitch over
the beard.

The landing bur and the pressing conoid
thereto attached are revolved by the needles
acting as a rack against the wings 7*, which
also act as cog teeth, but in large machines
I 1ntend to apply behind the bur ¢ which
must then be provided with proper teeth a

gear wheel similar 1n all respects to 2% and

this latter will then revolve 72 and center
1ts wings properly between the needles.
It 1s evident that the beards are much

- more likely to stand 1f pressed gradually

40

45

50

99

60

65

from the head than 1f- pressed only and
foreibly upon their points. It isalso evident
that a screwed conold as described occupies
much less space than a large cylindrical
disk as usually employed, and fur ther, that

when the presser 1s secured on the same .
axis as the lander 1t not only saves one axis

and stud but is forced to travel exactly as
the lander does, so that the beard i1s held
firmly down just at the proper instant that
the landers so require 1t to be, therefore
preventing derangement in workmo ol the

machine and obv 1f1t1110* nice ad]ustment of

the parts. This co_mpound bur and carrier
therefore holds or presses down the beard and
lands the old stitch upon the needle’s head.

~Behind the stud 7 and last 1n the service fol-

lows the stud %, 1n whose axle 2" 1s carried a
thread bur 4* having helical wings #&“

These wings by their action ﬂﬂalﬂfzt the
needles revolve the bur and as each Wing en-
ters the space between two needles, it throws
the stitch toward the center of the machine
and casts 1t off. This bur may also be
driven by a gear wheel behind 1t, and such
arrangement T intend to use in hloe ma-
chmes

There

amll

!

As the knitted finished tube de-

3

scends it passes between the ring ¢° and the
neck, thence surrounding the axle ¢g? and
then between a pair of rollers # n and it is
clear that said tube must have imparted to

1t a waving circular motion owing to the

planetary motion of shaft ¢° around the
center of the whole apparatus.

If any species of weight be attached to
the knitted tube it will cause it to descend
as Tast as new stitches are formed by the
machine above, and it is clear that such_
welght will bring its greatest strain upon
the stltches being landed and 1ts least strain

on those which are being carried back out

of the way of the bur, said effect being pro-
duced by the confinement of the cloth to a
shaft having a planetary motion. But if
4 common Weloht be hung on the tube it
will require constant &ttentwn to remove it
upward as the tube descends. In order to
obviate this difficulty I have invented my-
self adjusting or winding weight, taking
advantage of the phtnetaly Tmotion  of
shatt ¢* to actuate the same. In order to
construct this weight I secure in a proper
frame two or more rollers o o, one or both
or all of which may be pressed toward the
others by springs or they may be fixed at a
oiven distance depending upon the bulk of
the knitted tube and the size of the shaft ¢2.

On the axis of one of these rollers is secured
a toothed wheel 0" and that axis or some
other pins extending from the roller frame
1s prolonged and pflssed through a hole 02

1n a plate o0® pivoted under the ftppamtus at
o*. This plate therefore may oscillate in a
horizontal plane and the hole 0? is so large
that the shaft passing through it can move
o and fro easily. The knitted tube passes

between these rollers so also does the shaft

g® (see INig. 3) and these rollers hug the
tube tlnhtly and are supported thereb
Their weights therefore act as a feed-w eloht

to the tube and the rollers descend with 1t-——- ,

any one polnt moreover in the rollers or
their frame will describe an ego shaped
curve compeunded from the planetmy n10-
tion of the shaft g* and the sliding motion
of the shaft or pm 1n the hole 02, the whole
frame and shaft having just such a motion
as 1s 1mparted to the connecting rod of a
steam engine or pitman of a sawmill.

Just below oscillating plate 0® is secured
a specles of rack o® Wlth three or more teeth
y y y. If the rollers with their frame be
now supposed to be clasped around the fin-
1shed tube and around shaft ¢® and rolled
upward along said tube as hlﬂh as the shafi
in hole 0 will permit, they will not be able
on account of the dogs 0° to roll down over
the surface of the tube, but they will de-
scend as the tube descends In receiving ’ ac-
cession of new stitches at the upper end
thereof, but while these new stitches are
foxmmo the rollers and their frames and
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cessien, and at each revolution of f

. =
consequently the toothed wheel o’
scribe egg shaped curves, and the paths de-
seribed b 0" will at certain times pass over
the rack 05 When so many rows are com-
pleted and the tube and roller frames fall
so far that the teeth on o touch the thin
rack teeth v, then will these rack teeth cause
the wheel 0’ to rotate, as 1t passes over them
and will consequently force the whole frame
to climb along the tube of knitted stuff, and
take a new hold. The frame even while
climbing 1s supported by, and consequently
velc-'hts the tube, and when the frame falls
again so that the teeth of wheel and rack
are again 1n contact, the frame climbs as
before

In practice the frame is fmmed to chmb
a small distance at each completed row of
stitching, and 1t is obvious that many other

b’ | » -
mechanical devices might be substituted for

the rack and pinion, all of which would ro-

tate cne roller by a motion derived from
the egg shaped traveling path of the roller
frame, or said weight mlo*ht be raised by
means of a worm and gear wheel sald gear
ccming in contact with the worm ther eby
10111110' 1t up.

Bf[y machine may be driven by hand or
by power and 1n practice the position shown

In drawings 1s formed convement for the

spindles of varn which 1s led therefrom

through the standard ¢” thence through the
delwemng hole in A* which holds the yarn
ready for the action of the sinking bur.
Ags the ring 7 1s caused to revolve ‘u:le g?
takes 1ts phnet%rv motion the wheel ¢* car-
ries back the old stitch, and sector gﬂ holds
1t back axle A/ revolves over the mneedles

and bur A° revolves o 1ts own axis, sinking
rather the 100ps from

the new stitch or
which 1t 1s to be formed axle ¢' revolves and
burs ¢* and ¢* press down the beards and

land the stitch, while axle %, the last 1n the

train follows the same course, with 1ts re-
volving bur %2, which casts off the stitch,
leaving 1t ready for the action of the wheel
g*. All these motions are repeated 1n suc-
a COM-
plete row of stitches 1s formed ome stitch
for every needle 1n the series.

In large machines, where several hundred
needles are employed 1 intend to have sev-
eral sets of backing wheels, sectors, burs and
presses all attached in proper succession to
the same revolving ring, and mean to sup-
ply each set with its appropriate thread.
Each single revelution of a ring like 7 will
then knit as many rows of stitches as there
are sets of apparatus and it 1s clear that the
eficiency of one set of needles may thereby
be multiplied several times.

- Now I wish it to be distinctly understood
that some of my improvements may be used
without the others. For instance, the old

disk shaped presser might be used in my |

will de-

13,811

machine in place of my conoid presser, or
my presser might occupy an independent
shaft, or part of my improvement might
be used under a different arrangement of
needles or with the same arrangement when

the needles are otherwise seculed or my self

adjusting weight might be dlspen,s.ed with
and an oxdmfuy wewht employed, or that
welght and the shaft which actuates it might
depend upon a separate stud or upon one of
the bur studs for their planetary and egg
shaped motion: further the shape of the
needle leads, if the trough in which they
rest, and 1f the locking down sector may be

raised materially, so lo-ng as they 1101(1 the .

needles as described and permit of their

easy removal, and I wish 1t to be understood.

that I lay no claim to the ultimate motion of
the yarn in respect to the needle, nor do I
claim burs for sinking, 1*’111(:1111.,:,, pressing
and throwing off which rotate on their axes
and act on different needles in succession,
except when these burs travel from station-
ary needles to stationary needles as con-
trasted with burs acting on a moving serles
of needles.

I claim as my 1Invention—

1. I claim the actuation of the sinking
or other burs by means of a gear wheel
whose teeth are actuated or rather acted
upon by the needles as a rack whereby the

wings 1n said burs are freed from contact

with the needles and do not nip the yarn

tightly between said wings and the needles

substantially in the manner and for the pur-
poses described.

2. I claim carrying back the eld stitch and
holding it back by means of a disk wheel and
seo'ment having a planetary motion as here-

in set forth and also the leacing of the fin-

1shed cloth through a ring or its equivalent
surrounding a shaft having a planetary mo-
tion whereby the action of the drag weights
18 properly adjusted upon different portions
of that circuit of the cloth which 1s being
acted upon by the needles and -burs substan-
tially as herein specified and 1 combination
with a cloth or knitted tube to which 1s 1m-
parted substantially such a revolving mo-
tion as 1s herein described.

3. 1 claim a self adjusting climbing drag

welght constructed substfmtlally in the man- -

ner herein set forth.

4. I claim a stationary series of needles
in circuit when constructed and arranged
substantially in the manner described in
combination with revolving burs driven by
independent. gearing and traveling from
needle to needle whereby the turning of the
finished cloth on its own axis is avoided
and all difticulties 1ncident thereto obviated.

TIMOTHY BAILEY.

Witnesses: |
A. H. Moor,
CaarLES Lorbp.
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Disclaimer.

To the Hon. Commiissioner of Patenis:

S1r: Your petitioner, Timoray Bamey, of
Baliston Spa, New York, respectfully rep-
resents that Letters Patent of the United
States were duly granted to him November
20, 1855, for Improvements i1n Kmnitting-
Machines; that he has reason to believe that
through inadvertence and mistake the speci-
fication and claim of said Letters ’atent are
too broad, including that of which your
petitioner was not the first inventor. Your
petitioner therefore hereby enters his dis-
claimer to that part of the claim in said
specification which 1is -in the following
words, to wit: |

“1. I claim actuating the sinking or other
burs by means of a gear wheel whose teeth
are actuated or rather acted upon by the nee-

| dles as a rack whereby the rings in said burs

are freed from contact with the needles and
do not nip the yarn tightly between said
rings and the needles, substantially in the
manner and for the purpose described.
“9. I claim a stationary series of needles
in circuit when constituted and arranged
substantially in the manner described, In
combination with revolving burs driven by
independent gearing and traveling from
needle to needle ‘whereby the turning of the
finished cleth on its own axis 1s avoided and
all difficulties incident thereto obviated.”
Ballston Spa, N. Y., Nov. 6, 1869.
TIMOTHY BAILILY.
In presence of—
J. O. LeacH,
C. O. McCreepy.
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