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UNITED STATES

PatENT OFFICE.

TA"\IES WARDALL OF NOTTINGIIAM, ENGLAND ASSIGNOR TO CHARLES

MARTIN,

OrF SAME PLACE.

CIRCULAR-KNITTING MACHINE;

SPI}CIFICAT'ON foxmmg part of Letters Patent No. 648 ;34%, dated Apnl 24 1900.
Apphca‘clon filed .Tanmtry 23,1899, Serial No. 703,118, (No model) .

To all whom it may Y concert:

Be it known that I, JAMES WARDALL ho-
siery manitifacturer; a subject of the Queen of
Great Britain and Ireland, and a resident of
Hucknall Torkard, Nottingham, England,
have invented certain new and useful Im-
provements in Knitting-Machines for Pro-
ducing Laces, Cords, and Like Articles, of
Whlch the followmw is'a full, clear aud exact
specification.

Thisinvention relates to machmes for pro-
ducing by knitting fancy tubular or covered
cords, such as blind-cords, picture-cords,
cords for upholstery purposes, stay or boot
laces, tapes, and the like. - Such articles have
up to the present been usually made by braid-
ing or plaiting machines, the Iatter being ca-
pable of working at a much higher speed
than kmttmO‘-machmes hitherto consm ucted
for the same purpose.

The main object of thé present mventlon is
to construet a knitting-machine which will
work reliably not only at as high but even at
a very much higher speed than the braiding
or plaiting machines and which is capable of
producing the great variety of patterns dis-
tinctive of knitted goods.

In a machine made according to my inven-

tion each knitting-needle has in the usnal
way a projection or ‘butt which engages in a
groove or slot in a hollow oyhnder, heremaf-
ter called the *cam-ring,” so that when the
cam-ring rotates relative to the needle, or
vice versa, the needle is caused to move al-
ternately in either direction parallel to the
axis of the cam-ring, and thereby perform the
knitting process. The number of reciproca-
tions of the needle during one rotation of the
cam-ring will obviously only depend npon the
path of the groove.

Now I have found that in order to obtain
the necessary travel of the needles at a suffi-
ciently-high speed the diameter of the path
or groove in which the needle projections or

butts travel must be considerably largerthan’

the diameter of the cirele in which the nee-
dle-points are arranged when-small articles,
such as lacesor the like, are to be produced,
so that the inclines or rises'in the cam-ring
of the machine are sufficiently moderate to
suit the high speed of working.

Asa resulb of my experiments I have found
that the steepness of the cam-groove is gov-
erned by the velocity of the needle-butt in
the groove—that is to say, the greater the ve-
loclty of the needle-butt the less the steep-
ness of the cam-groove. - The velocity of the
needle-butt depends upon the extent of rise
of each needle and the number of loops it has
to knit per minute. Inamachine constructed
aceording to my invention it is therefore pos-
sible to obtain the highest speeds of working
consistent with the safety of the other mov-
ing parts of the machine.

Tn order that theneedles should travel with
the greatest possible smoothness, they should

be of such a shape as to enable substantially
the whole of both their inner and outer edges

to bie positively guided throughout the travel
of the needles.

Suitable devices are provided for maintain-
ing the proper tension on the yarns and on
the work, the tension on the work being ob-
tained by means of a take-up arrangement
which can be adjusted to correspond with the
speed of working.

In order that my invention may be readily
understood, I will deseribe the same with ref-
erence to the accompanying drawings, in one
form of which the inclines on the cam-grooves
when developed on a flat surface are practi-
cally straight lines, althoughit isobvious that
they might be more or less in the form of
curves. '

Figure 1 i a side elevation of one form of
my improved machine. Fig. 2isahorizontal
section on the line z 2; Fig. 1. Fig. 3isa de-
tail view of the needle-cylinder and its driv-
ing mechanism, the former being in vertical
cenma,l section.

o is the needle-cylinder, the upper palt a
of which is contracted, asshown. a?are ver-
tical tricks in the said cylinder, and a? is a
narrow central aperture or bore down which
the work o* passes.

b represents the needles, of which the num-
ber may be varied according to eircumstances.
The said needles are secured in line with the
inner edges of their jacks?’, while the needle-
butts b* project from the outer edges thereof.
Thus the butts are disposed on a compara-

tively-large circuit, while the needles are ar-
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ranwed on a WOlkln(" crrcle of Very small d1-"

: the nieedle-buttsareintended to travel. ‘"Thus .
. . for-a speed of about eight hundred to one:
510
- chine having four. rises per revolution-and

ameter .
v¢ is the cam-ring, whlch is made of steel
as-are also the needleJacks or sinkers.. This

‘cam-ring closely surronnds the needle-cylin-

der and. has its'groove ¢/ arranged at suitable
angles. propmtmnate to the speed at-which

thousand' revolutions per minute in-a 'ma-

. ~ with a'rise: and fall of the needles amounting

s

_tofive-eighthsof aninch the angle of 1nchna- A
tion of the cam-groove at any pomt with a’

line -through the pomt parallel to and in‘the

For speeds

- lutionstheangleshould notbeless than thirty-

20

five degrees, Whlle for speeds of two hundred.

%+l to four hundred revolutions it should- not. be
o less than thirty degrees.

s 2.5

‘cam-groove,.there bemw one rise for each of-
.the kmnblnﬂ-yalns employed For a ma-.|
chine to work at ewht ‘hundred to- oneé thou-
- sand revolutions a convenient ‘internal . di-

: rb_:3o

s

The minimum diameter of the cam: cylln-'
- .der depends upon the rise or length of travel:

of the needles and the number of rises in the

ameter is apploxm}ately thlrty -one. ‘thirty-
seconds of an.inch if two rises be employed,
but if there be' three it should be one and

seven- sixteenths of an inch, as in the draw-
ings, while for four it should be one-and fif-:
teen-sixteenths of an inch, the ¢irele on which’

- the ‘needles work being one -eighth-inch di-

ameter in each case..

' ‘be, say, from two. hundred to four hundred

40

45

revolutions, the diameters might be nineteen -

thirty-seconds of aninch with two rises, fifty-

nine sixty-fourths with- three, and .one .and |
. seven thrrty seconds-with four.

These pro-
portions give substantrally the minimum.di-

ameters of the-ecam-ring in the cases stated;

butitis obvious that larorer diameters may be

used, as the inclines wonld then be within the |

hmlb of steepness. The positive guiding of
the needles is due to their jacks b" conform-

~ing to the shape of the tricks ¢? and. being

5

55

60

© .65

0fulded on theirinner edges by the inner Walls
a4 of the latter, while the1r oitter edges. are
guided by the cam-ring. As both edoes are

'para,llel the true lonwrtudmal movement of

the needles is eﬁectually insured.
d represents the knitting-yarns (which may

be of various colors) for the tube or covering.

‘The work aX as produced is drawn down
through the cylinder-bore a3 by a pair .of

1ouohened take -up rollers e, which arein gear:

by a worm ¢ and pinion e with the dr1V1ng

-mechanism of the cam - ring, so that their

Speed corresponds always to the rate at which
the machine is working.
grip between the rolle1s is obtained by a fork
€% which is ‘pressed against the axle of the
outer roller by a spring e adjustable by a
wing-nut e°

.or table throufrh lags -h'i:

If however, the speed:

.otherwise be devoid-of pattern

The. pressure or.

A 0111de roller e“ is prowded

o ~j”» o | ;’1 648347

- tunder which the W01k passes on its way to the
| take-up rollers, thus insuring its being kept
’} central thereon
‘is- mounted in-a frame. €%, carried by a spln- ,

-This take-up arranoement

dle e, pro;jeetmv from a bracket .-
The cam-ring consistsof an-upper and lower

'portron whreh are completely separated by
.the ‘cam-groove, the ‘mechanical -connection
"being effeeted externally by. short pillars or

uprwhts % - The bracket ¢* has secured cen-

70

75

trally in it-a downwardly-extending stem or -

‘shank a’ on thé needle- cylinder; whereby the
latter is fixed in position' and can’ 'be ad-
“justed as-to height to vary.the length of the
“loops. = “Upon the cam-ring is seeured a plate
= Same” plane as the axis of the cam-ring should .|
. not be less than forty devrees
" of from ‘five hundred to seven hundred revo--|:

or table f, carrying the 0'uldes or feeders d*
and spools or cops d? for the knitting-yarns.
~If a centralcore or filling-yarn be employed,

‘it is.supplied from a 'spool or spools arranged

in any convenient position near.the machme

- The machine  shown has a céntral stem or
pedestal %, adapted to be serewed to a bench
~'On this pedestal
aré mounted the bracket ¢®, carrying the knit-

ting. mechanism. proper, the bracket. e, sup-
'por1;1n<r the take-up mechanism; and. alsoa

braeket [/ supportmor a pillow gz, from which
project arms. g® g%, the former carrymg the
feed-tube: g and the latter the spool: g% on

‘“whieh the core is-wound.. - To the side’ of the -

bracket ¢® is secured another bracket ¢, sup-
porting the driving mechanism, the spindle
k. of Whlch passes: throuo'h the braeket 2 and

a sleeve 4 thereon: and is supported at its

outer ‘end by a frame' k', carried on -said
bracket. On the spindle % are arranged the
fast and loose driving-pulleys k? &3, a handle

.k* for -working the machine slowly when ad-

justing the parts, and a-bevel - wheel &5 for
dr1v1nor the worm ¢'; whose spindle has at its
upper: “ond a bevel. Wheel kS, meshmfr with
the said wheel °. : '

‘k7is'afork for shifting the drlvmf"-belt}
and &*is a set- -serew for elamplnor the said
fork in'place.

~Ifthecam-ring is- statnonary and. the needle-

.cylinder revolves it is mecessary to provide
‘means for taking the twist out of the core.

‘Referring to the pattern-printing arrange-
ment, th1s is ‘intended ‘more especially for
prmmn patterns on goods consisting of plain
yarns all of the same color,which g 0'oods would
The said
arrangement comprises a pair of pr 1nt1ng-
rollers o o', the latter of which is engraved in
any desired way .and is kept “1nked ” by a
color-wheel 0% Smtable means are provided
to press the roller o' against the roller o, and
said rollers are mounted in: a frame ¢, sub-
stantially similar to the frame ¢’ of the take-
up arrangement. - This frame q is secured to

the machme by a vertical arm ». The prlnt-
ing-rollers are driven by gear-wheels s s’ s%
'the last of which gears with a cou*espondrno"
gear-wheel on the axle of one of the take-up
rollers, and the work as it leaves the take-up
arrangement passes down'directly between
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the priniing-rollers o o', and thus has the de-
sired pattern printed upon it. ,

Although I have described in detail one
form of my invention, I wish it to be under-
stood that I do not confine myself to the ex-
actconstruction and arrangement of the parts
shown in the drawings.

What I claim is—

1. Inahigh-speed knitting-machine for very
small work in which one set of needles only
is employed, the combination of a straight
needle-cylinder with deep- grooves, needles

working parallel with each other and with the

cylinder-axis, jacks for said needles of the
same shape as said grooves, a straight cam-
cylinder closely surrounding said cylinder
and having its inner surface parallel with the
axis of said needle-cylinder and serving as' a
guidefor said needle-jacks and. means for ro-
tating one of said eylinders relatively to the
other, substantially as described.

2. Inahigh-speed knitting-machine for very

- small work in which one set of needles only is

25

,30

-employed, the combination of a needle-cylin-

der having deep vertical tricks or grooves,
needles working parallel with each other,
jacks for said needles of the same width as
the tricks and having their edges parallel
with the cylinder-axis, & eam-cylinder sur-
rounding said needle-cylinder, a horizontal

plate or platform secured to said cylinder,

spool-spindles on said plate or platform, up-

3}

peryarn-guides carried on said spindles, and
lower yarn-guides arranged in close proximity
to the needles, substantially as described.

3. A high-speed knitting-machine employ-
ing a single set of needles only, consisting
of a straight needle - cylinder having deep
grooves, a set of needles arranged parallel
with one another and with the axis of the
needle-cylinder, the needle-jacks formed of
the same shape as said grooves, the straight
cam-cylinder surrounding the needle-cylin-
der and having an internal surface parallel
with the axis of the needle-cylinder and guid-
ing said jacks, means for rotating one of said
cylinders, a horizontal spindle - supporting
plate mounted on the cam - ¢ylinder -and
through which the needles work, the vertical
spool-carrying spindles rising from said plate,
the tension-springs mounted on said spindles
and acting against the spools on the spindles,
a tubular core-guide above the needles, ten-
sion devices mounted on thespindle-carrying
plate, and needle-operating mechanism, sub-
stantially as described. :

In witness whereof I have hereunto signed
my name in the presence of two subseribing
witnesses.

JAMES WARDALL.

Witnesses:
C. D. HEARN, Jr.,
THOS. H. CoOK.
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