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UNITED STATES

PatEnT OFFICE.

EDWIN E. SIBLEY, OF CHELSEA, MASSACHUSETTS.

KNITTING-MACHINE.

SPECIFICATION forming part of Letters Patent Mo, 386,272, dated July 17, 1838.

Avpplication filed June 18, 1887. Serial No. 241,736,

To all whom it may concern:

Be it known that I, EpwIN E. SIBLEY, of
Chelsea, county of Suffolk, and State of Massa-
chusetts, have invented an Improvement in
Knitting-Machines, of which the following de-
seription, in eonnection with the accompany-
ing drawings, is a specification, like letters on
the drawings representing like parts.

This invention is an improvement upon that
class of knitting - machines represented in
United States Letters Patent No. 246,288, In
the mannfacture of tubular fabric—such as
hose—by the machine described in that patent
much difficulty has been experienced to main-
tain the tensiou onthe warpand filling threads
uniform. Lack of uniformity of tension in
the said warp results in a loss of strength in
the fabric in the direction of its length, for
if some of the warp-threads are held more
taut than others the warps which are most
taut really have to bear substantially the en-
tire strain put upon the fabric longitudinally,
and so, also, if oneofthe filling-threads is more
taut than another it in turn has to bear sub-
stantially the entire expanding strain to which
the hose is subjected.

Fromn the foregoing it will be obvious that
for the produetion of tubular fabries having
a maximum strength equal to the combined
strength of all the warp and weft used it is
essential that each warp be held under like
tension, and also be so held that the tension
shall be the same at each knitting course.

To aceomplish the object of my invention
in the best practical manner I have by experi-
ment ascertained that each warp may be pre-
sented to the knitting-point under exaetly the
same conditions, provided a dead-weight is
suspended upon each warp-thread between
the spool or beam from which it is taken and
the knitting-point, the warp being fed or taken
from the said spools or beams by a feeding
device independent of the weight, so that the
latter always exerts just the same tension
under all conditions of knitting.

Prior to my invention the warp-holding
spools of looms have been provided with
brakes, which have been released to permit
the spools to turn and deliver warp whenever
a weight hung upon the warp was lifted
against a lever or other device operating the
brake, but in such cases the spool has been

(No model.)

turned ounly by the stress of the weight; but
such plan would not answer in aceordance
with my invention, for uniformity of tension
could not be secured. So, also, by feeding the
warp off from the spools or bobbins containing
them, and thereafter applying to the said
warps independent weights, which do not act
to draw the warp from thesaid spools or bob-
bins, I have been enabled to kzep each indi-
vidual warp under a greater strain than here-
tofore, the strain being such as to mainiain
the warps under such tension that the warp is
not crimped, as heretofore, by the weft and
knitting threads as the latter are being intro-
duced into the fabric, and this is of especial
advantage, for thestraighter the warp and the
greater the tension upon it zs the weft and
knitting threads are being uniied the less the
longitudinal stretching of the fabric in use.
I have also provided the machine with a take-
up by which the fabric is drawn upon sufii-
ciently to always keep it at the same and abta
uniform tension below the knitting-point.

Figure 1 is a vertical centrai section of a
sufficient portion of a knitting-machine em-
bodying my invention to cnable the same, in
connection with the Uuited States Patent No.
246,288, to be understood, part of the gearing
shown in Figs. 3 and 4 being omitted. Fig.2
is a diagram locking down upon the top of
the machine from below the line » x, Fig. 1,
part of the frame-work being wholly omisted
and other parts being broken out to show the
circle-contracting deviceswherethe warpsturn
to descend to the needle, some of the parts
omisted from Fig. 2 being shown in other fig-
ures to be described. TFig. 3 i1s a detail look-
ing downward below the line &/, Fig. 1. Fig.
4 is a detail just below the line 2°,Fig.1. Fig.
5 is a section just below the line &%, Fig. 1.
Fig. 6 is a top or plan view of the cam-cylin-
der and the needle-bed below the dotted line
', Pig. 1. Tig. 7 is a plan view of the warp-
spreading cam. Fig. 8is a side elevation of
the gearing connected with and to operate
the take-up rolls. Fig. 9 is a section of Fig.
S on theline 2% and Fig. 10 isa detail, to be re-
ferred to.

The cylindrieal needle-bed e, the needles »
therein, and the cam-cylinder f*are thesame
2s in the patent referred to, with the excep-
tion that therein the cam-cylinder was sta-
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tionary and the needle-bed was rotated, where-
as herein the cam-cylinder isrotated and the
The cam-grqoovesin
the said cam-cylinder and the needles n being
shaped as in the said patent, and their opera-
tion in connection with the warp-threads m,
knitting-threads¢’, and the weft-thread w, in or-
der to unite the said threads into a fabrie, be-
ing the sanié as in the said patent, further de-
scription thereof in detail is considered un-
necessary. Herein the frame-work is com-
posed of suitable uprights A A’and ecross-
girts A%

The base or stand B of the knitting parts
has connected to its upper end a table, B, to
which is preferably bolted a holder, B? (see
Fig. 1,) the upper end of which supports the
cylindrical needle-bed ¢, the latter being
grooved longitudinally, as shown and de-
seribed in the said patent, to receive the
shanks of the hooked needlesn, the lower end
of the said needle cylinder being held in place
by means of suitable set-screws, B%. This ta-
ble B’ also has erected upon it a cylindrical
bearing, as B, for the gear B’, to the flange of
which is secured, by suitable set-screws, the
plate Bf, to which isattached,by posts B, the
two shells, substantially such as shown in the

" said patent, within which shells are placed

the two cam rings, such as shown in the said
patent, the edges of the said cam-rings receiv-
ing between thewmthe usual projections of the
shanks of the slides carrying the needles n.

- The table B’ has erected upon it a bearing,
C, which receives in it the shaft (¥, also hav-
ing a bearingin the upright A’.. The shaft ¢/
at its inoer end has a bevel-gear, C?, which
meshes with the bevel-gear B?, referred.to as
connected to the parts of the machine carrying
the cam-cylinder, the rotation of the shaft ¢’
effecting the rotation of the eam-cylinder for
knitting. The shaft ¢/ atitsouter end hasat-
tached to it abevel-gear, C°, which is engaged
by a bevel gear, C, fast on the shaft C?, the
said shaft deriving:its motion of rotation from
the bevel-gear C° on the shafs C',the said bevel-
gear engaging a bevel-gear,C? fast on the shaft
(. 'The shaft C' at one end has a pinion, C,
which is engaged by an intermediate, C*, (see
Fig. 10,) carried by a lever, C* the hub of
which (see Fig. 1) embraces and partially ro-
tates upon the shaft C**. The intermediate O
is driven by the gear C, forming part of a
sleeve; C%, looseon the shaft C', This sleeve
€*® has a conical hub or disk, C° and forms
part of ‘a friction-cluteh, the other part being
the conical plate or disk C%. The hub of the
disk C"is splined to the shaft C*, and is pro-

* vided with an annular groove, as in Fig. 1,

which is engaged by lever C'® when it is de-
sired to move the disk ' to start the machine
-or-to move the said disks one from the other

“to stop the machine.

65

The shaft C* has attached to it a bevel-gear,
D, which engages a bevel-gear, IV, fast on the
shaft D% provided with a bevel-gear D?, which
engages a bevel-gear, D*, the hub. of which is

extended loosely down through a bearing at-
tached to a plate, D% suspended by arms or
rods Df from a stationary part of the frame-
work of the machine. (Shown onlyinFig. 1.)

The hub of the gear D* has connected to its
lower end a plate, D, to the under side of
which are secured suitable brackets, D? to re-
ceive the journals of the spools D°, containing
the weft-threads w and also brackets 2, which
contain suitable bearings to support the jour-
nals of a set of rolls, a 4, employed to. feed
the weft-thread positively from the spoolsD°.
Each weft-thread between its spool and the
said feeding-rolls¢ o’ is passed through aneye
in'a suitable guide, 3. The bearing for the
hub of the gear D' has fast to it 'a gear, 5,
whieh, as the hub carrying the plate D' and
its attached parts rotates, meshes with an in-
termediate, 6, (see Fig. 4,) mounted upon a
stud, 7, of a hand-lever, 8, pivoied at 9, the
intermediate 6 meshing with a pinion, 10, se-
cured to the shaft 12, which, extended down
through the plate D7, has fast upon it a bevel-
gear, 13, (shown by dotted lines, Fig. 4,) the
said bevel-gear engaging a bevel.gear, 14, on
the journal of the lower roll, a.

The journals of the upper roll, &, are car-
ried in a frame, 15, (see Fig. 1,) made adjust-
able-vertically by a serew, 16, rotation of the
screw.causing the roll ¢" to bear with more or
less force upon the roll @, thus making a suffi-

“cient frictionupon the weft-thread to cause the

latter to be fed or drawn from the spool D*
positively. Therolls a ¢”have each at one end
a like gear, as @', (see Fig. 4,) and the said

. gears mesh together to rotate the said rolls at

the same speed as the:plate D" is rotated, the

weft-threads being thus fed off from the spools

D’ positively and at a predetermined speed.
Each weft-thread between the feed-rolls a @

4

and the usnal guide-eye, ¢*, which receivesthe

weft-thread preparatory to its introduction
into the fabrie, is passed over a rest consisting,
preferably, of two rods, 18 19, and is acted
upon-'by a weight, as ¢, which is hung upon
the said thread at a point between the said
rest-rods,thesaid weight acting tohold the said
weft-thread under a uniform tension, so that
it is introduced into the fabric under uniform
tension, and is thus made capable of resisting
strain uniformly at all parts of the fabric.
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The knitting-threads ¢* are taken from spools .

¢, the journals of which are properly sup- ;
ported in plates ¢* ¢'*, connected together by
. posts ¢,
:length a sunitable gear, ¢, which is attached by
. a set-screw, 20, (see Fig. 1,) toa shaft, ¢", which

The plate ¢! has at the middle of its

is suspended:loosely in a bearing, ¢, secured
to a top frame, ¢, the said bearing having, as

- herein ‘shown, an annular groove, which re-

ceives within it and forms the support for the

- central portion of the plate ¢**, referred to. The
' bearing ¢® has a long sleeve, which, as herein

shown, meets the hub of the gear ¢’ This
sleeve has fast upon it a gear, ¢*, which in
the rotation of the plates ¢* and ¢, as will be
deseribed, is engaged by intermediates ¢,
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mounteduponlevers ¢*, pivoted upon the frame
¢, the said intermediates ¢” engaging and ro-
tating gears ¢, (see full lines, Fig. 1, and
dotted lines, Fig. 3,) attached to short verti-
cal shafts ¢, having at their lower ends bev-
eled gears ¢, (shown in dotted lines, Fig. 3,)
which engage likebeveled gears, ¢, at the ends
of the shafts of the feed-rolls ¢, which consti-
tute the lowermost rolls of the pair of rolls ¢"
¢, which positively feed off from the spools ¢
the knitting-threads¢’. The endsof the rolls ¢
¢® opposite that end of the roll ¢”, which has
a beveled gear and is driven as described are
provided with suitable like gears, as ¢, which
msure the rotation of the upper and under
rolls of the feed-rolls at the same speed, these
rolls drawing from the spools at uniform speed
the knitting-threads, so that they are given up
to or presented to the needles always at the
proper speed and practically free from ten-
ston.

The journals of the rolls ¢** are mounted in
usnal loose boxes made adjustable by a screw,
as ¢* " The gear ¢’ is engaged and driven by
a bevel-gear, d*, on ashaft, &°, ithavingabevel-
gear, d°, which is engaged and driven by a
bevel-gear, d’, on shafy C°. The lower end of
the shatt ¢' is provided with a foot, %, the con-
fignration of which is best shown in Fig. 6, the
said foot being mounted loosely upon thelower
end of the said shaft and serving chiefly to
prevent the lateral motion or vibration of the
shaft with relation to the needle-cylinder, but
permitting the passage of the knitted fabric
between the foot and the needle-eylinder.

The shaft ¢/, above the top of the needle-cyl-
inder, has fast to it a spreading-cam, /', the
shape of which is best shown in Fig. 7, the
said spreading-cam acting substantially as the
cam designated by theletter ¢ in United States
Patent No. 246,288, it acting upon the warp-
threads in advance of the knitting-thread to
press the warp-threads outwardly from the
hooks of the needles, in order that the knit-
ting-thread may be led into the hooks of the
needles, the cam acting to hold the said warp-
threads out until the needle shall have de-
scended with the knitting-thread to a point
where the needle cannot catch the warp or
welt threads, the spreader also holding the
warp-thread taut until the needle has taken
off the proper amount ot knitting-thread to
torns the stitch.

The knitting-threads ¢’ referred to are ex-
tended down parallel to the shaft ¢ and
through eyes 30 (see TMig. 5) of a hub properly
secared to the shaft ¢, and thence through
guide eyes 32 in the spreader, the said spread-
er having, as herein shown, two eyes at each
side, to enable the knitting-thread to be placed
in either one of them, as may be desired. The
warp-threads e, as herein shown, are wound
singly upon suituble spools, as m/, the said
spools being located around the cam cylinder
and, as herein shown, at four different points.
The warp-threads m are extended in groups
over or are preferably wound once around a

[

feed - roller, as m’, and thereafter the said
threads are passed over small frietion-rolls m?
mt, and thence over other rolls, m’, through a
circle-contracting device, m’,(shown asa ring,)
thence down through notches of the warp-
conmb m, (shown best in Fig. 5,) and thence to
the work, the spreader, however, rotating
within the series of warp-threads and pushing
themn out at proper times, as is well under-
stood, the comb referred to being located well
down toward the needle-cylinder, acting to
prevent the movement of the warp-threads in
the direction of the rotation of the spreader,
it having been found that the less the warp-
threads are diverted from a straight vertical
line the better the fabric. :

The eyes 30, before referred to, are so lo-
cated with relation to the central opening of
the comb-plate m’ that the knitting-threads

annot cateh upon the points of the combs or
upon the teeth between the adjacent warp-
threads. It being essential to the production
of uniformly strong hose and to the produe-
tionof hose of maximumstrength from threads
of a given size to keep the said warp-threads
uniformly taut when being incorporated into
the fabrie, I have hung upon the said warps,
as herein shown, between the rolls m® and m*,
adead-weight consisting,essentially,ofaroller,
as m’ in a small frame, m’, and a piece of
metal, as m'", this weight hanging upon the
said warp-threads at a point between the feed-
ing-roll m? and the fabric. These weights do
not act to pull the warp-threads from the
spools ', nor do they act to rotate the feed-
rolls m* but they simply act as dead-weights
to effect a substantially uniform hold upon
each and every warp thread going into the
hose, so that the warp-threads so introduced
under like conditions at every round of the
knitting make the hose or other tubular fabrie
of like strength at all poiunts with relation
tothelength of the fabrie. The different feed-
rolls m* as herein shown, (see Fig. 1,) are
wmounted upon like shafts, n 2 »* #*.

The shaft C° has a gear, m", (see Fig. 1,
where the said gear is shown in section,) which
engages a beveled gear, m', on a short shaft
supported ina bearing, m", the said shaft hav- -
ing a second beveled gear, m®, which engages
(see Fig. 2) a beveled gear, m'%, on a shaft, m",
provided with a worm, m', which engages a
worm-toothed gear, m", fast on and rotates
the shaft n. Viewing Fig. 2 the shaft » has
two beveled gears, n*#°. The gear »'engages
a beveled gear, »’, on and rotates the shaft »%
it havingattached to it one of the like feeding-
wheelsm® The gear»’ engagesa beveled gear,
7', on the shaft #, it having fast to it another
of the feeding-wheszls m*. The opposite end
of the shaft »” has a gear, n'°, which engages a
gear, n", on and rotates the shaft »*, it having
fast to it another of the warp-feeding rolls.
The knitted material (marked k) isdrawn down
through the center ol the needle-cylinder by
means of drawing-rolls40 41,arranged in pairs.

The shaft C° has a gear, p, which engages a
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bevel-gear, p, on and rotates the shaft p?, hav-
ing a worm, p°, the latter engaging a worm-
gear, p* fast on a shaft, p° the said shaft hav-
ing attached to it a gear, p° which engagesan
intermediate, p’, mounted upon a stud carried
by a lever, p°, having its fulerum at p°on a
yoke or frame, p®, the said yoke or frame con-
taining the boxes or bearings for the said draw-
ing-rolls 40 41. The intermediate p’ engages
a gear, p”, having its centér of motion coin-
cident with the fulerum of the lever p®, the
said gear engaging small toothed pinions p“
and p® on, respectively, one of the rolls 41 40
and rotating the said rolls positively. The
rolls 41 40 at their opposite ends have suitable
like toothed gears, p™, which mesh together,
so that one roll 40 drives in unison with its
companion roller 40, while one roll 41 drives
its companion roll 41.

Heretofore in practice it has been customary
to adjust the boxes to constitute bearings for
the journals of the rolls 40 41 separately at
each end by separate screws; but this has been
found objectionable, because it is almost im-
possible to adjust both boxes or bearings just
alike, and if not so adjusted the drawing rolls
do not act uniformly across the fabrie, and
consequently do net pull and take up the fab-
rieab a uniformspeed entirely across its width,
To obviate this, [ have provided, as herein
shown, two rolls, 42 43, and have mounted
the journal of the roll 43 in boxes 44, which
are acted upon by a yoke, 45, the said yoke
between its ends being acted upon by a suit-
able adjusting-screw, 46, rotation of the said
serew forcing the yoke forward. it acting upon
the boxes at both ends of the rolier 43, push-
ing it into the bite between one of the rolls 40
and one of the rolls 41, thas causing the said
rolls to act uniformly against their opposed
rolls and also preventing any springing of the
rolls between their ends.

By the devices herein described the fabric
may be drawn away from the needlesand nee:
dle-cylinder with the greatest uniformity, and
when passed beyoud the drawing rolls it' may
be accumunlated in a pile or wonnd upon a reel
in any nsual manner. '

I do not herein claim the herein deseribed
method of making hose pipe or fabrie, as that
forms'the subject of an application, Serial No.
265,366, divided from this case under the rul-
ings of the Patent Office and filed February
27, 1888.

I claim— . ] ‘

1. The eombination,with a needle-cylinder,
a cam - eylinder, suitable .means to move the
cam-cylinder, aseries of reciprocating needles,
and means, as feed - rolls, to positively feed
the warp-threads from their source of supply
on their way to the needles, of means, as
weights, substantially as described, to produce
uniform tension upon the individual warp-
threads betwecn the feeding-rolls and the nee-
dles, whereby the warp - threads introduced

into the fabric being knitted by the needles are |

subjected to uniform tension, substantially as
and for the purpose set forth.

2. The needle-cylinder, a series of peedles
therein, means to reciprocate the said needles,
feeding-rolls to act upon and feed the knitting-
threads to be supplied to the needles, guides

for the weft-threads, feeding-rolls to feed the

weft-threads from their spools or bobbins pre-
paratory to entering the said guides, and a
tension device to act upon each weft-thread
between the feeding-rolls and its guide to hold
the said weft-thread under uniform tension,
substantially as described. .

3. The needle-eylinder, a series of needles
therein, means to reeiprocate the said needles,
feeding - rolls to feed the knitting - threads,
guides for the weft-threads, means o feed the
weft-threads forward to the fabrie,and a tension
mechanism, substantially as described, to act
upon each weft - thread besween its feeding-
rolls and the said guides to subject the weft-
threads to uniform tension, combined with a
feeding mechanism, substantially as described,
for the warp-threads, a contracting device to
bring the warp-threads into a circle, a warp-
spreading device, means to operate if, and a
series of weights, one acting upon each indi-
vidnal warp-thread, to hold the same under
like and uniform tension on their way to the
fabrie, substantially. as described.

4. The needle-cylinder, a series of needles
therein, means to reciprocate the said needles,
a cirele-contracting device to support a series
of warp threads ou their way to the fabric,
and a warp spreader and means to operate it,
combined with a comb, m’, substantially as
described, to receive the said warp-threads
and guide them while being acted upon by the
warp - spreader, as. and for the purpose set
forth.

5. The needle-cylinder, a series of needles
therein, means to reciprocate the said needles,
and a circle-contracting device to support a
series of warp - threads on their way to the
fabric, a warp-spreader, means to operate it,
and a comb, m, to support the warp-threads

! on their way to the spreader, the said comb
- being provided with a thread guide or eye, 30,

to control the knitting-thread and move it

. within'the comb m', substantially as deseribed.

6. The needle-cylinder, a series of needles
therein, and means to actuate them,combined
with two pairs of drawing - rolls to take the
kaitted fabrie from the needle-eylinder, and
with a presser -roll, as 43, to act simultane-

_ously upon one roll of each pair of drawing-

rolls and force them uniformly against the
fabric passing between them and their opposed
rolls, substantially as described.

Intestimony whereof [ havesigned my name
to thisspecification in the presence of two sub-
sceribing witnesses.

: - EDWIN E. SIBLEY.

‘Witnesses:

G. W. GREGORY,
C. M. CoNE.
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