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Lo all whom it may concern:

b

se1b known that I, Josramr Jonnson, hosiery
manufacturer’s man wer, asuabiect of Hw King
of Grreat Britain, and whose post-office ad 11 0SS
s moutheate %Lwet,, Lelcester, England, have
invented cor tain new and useful Im prmn‘-mmlba
in or Relating to Knitting - Machines, (for

which Letters Patent have been : ap phml torin
Great Britain, Application No. 15,008, dated
August 22, 1900 ,) of which the lollowmﬂ 18 2
speciiication.

This mvention has reference to knittino-
machines of the cireular type for the 1}1{>(1110
tion of tubular seamless fabrics, and has for its

ohject the production of a machine by means

~of Wl]lf h n change from one pattern or combi-

nation of rib to another or to plain fabrie, or
vice versa, may be automatically effected.

In a machine constructed according to this
invention for the purpose named two grooved
needle-eylinders are employed disposed end-
wise relatively to each other, p

referably n
vertical positions and stationary, the upper
needle-cylinder being supported by a bridee
or one or more arms detachably or otherwise
connected to the cam-shell or cam-carrier of
the lower cylinder. Two kinds of latch-nee-

cdles are preferably employed-—viz., the ordi-
nary lateh or single-hook needles and donble-
ended needles, the latter having a hoo. <at each
end.  The double-ended needles are those by
which the change of rib is effected, they be-
ing transferred from one eylinder t(} the other

at the m{[mlul time to etlect variation in the
fabric by drawing the loops to the other side
of the fabric, as will be understood. The said
double-ended needles are placed in the need
cylinders in such alternation or combination
with the ordinary necedles as the required
change in the fabric necessitates. The double-

ended necdles are shorter than the ordinary
necdles, but are engaged by jacks or sliders
Prov ided with at least two butts or heels,

which are acimtml i)V Cams 101 Lmt(mﬂ or

.....

Hw %]ulma Im W .:ml ‘Lo -:*nmwe 1.1(3]100]%(}]_ 1]10
necdles to actuate the latter.
J[wfmtmu to Lhﬁ ch*c*{m‘lpfuwnw (h‘mmm

le-

: {*%["}ecti_miy, of suflicient of a circular-knit-
‘Llon which 1s applied thereto.  Fig. 3 is a cen-
tral vertical section of the two 11("‘0[”“-C:,‘E?]fhﬁ'l-“
ders in their relative pomtmm with the cam-
Arriers 1‘{_,1"1'10\*{1 Figs. 4, 5, and 6 are sec-
tronal details of Iwneul Lyhm].el s, showing
the 110(-‘-{“% and shiders 1n different positions.
g, T is a side elevation of a single-ended or
or (hn{_u y knitting-needle. Fie. 8is aside ele-
vation of a double-ended knitting-needle used
for transferring. Figs. 9, 10, and 11 are side
clevations ot the jacks or sliders for use with
the double-ended needles. I, 12 is a side
elevation of a slider formed 0[ stoel wire.
g, 13 15 a side elevation of a lateh-gouard
furnished with a butt, TFie. 14 is a %I{]{“ t‘lu
vation of a stationary latch-guard. TFie. 15 is
a stde elevation of a jack or slider and & dou-
ble-ended needle in engagement for knitting
purposes. e, 16 is a me of a portion of
the needle-cylinder, cam-carrier, and latch-
opening devices. Fie. 17 is a sectional detail
of the latch- -opening df“:l(jt% showing a latch
lield open by contact with a post of the wheel
as the needle 1*150..5 preparatory to taking the
thread. Ifig. 18 is a-detail vertical section of

the top 1.1LGLl16-{}_371111{].{31*, cam-carrier, cam C°

for actuating sliders, and disk on same spin-
dle for actuating said cam. Fin' 1‘) i% an
controlled pins which m;tu e Lhe d
slider-cam. Kig. 20 isa front elevation m the
am  for Lhaenmwmﬂ the sliders from the
double-ended nr-ml]m e, 21 18 a front cle-
vation of the revoluble cam C’ for transfer-
ring the needles from one eylinder to the othoer.
Referring to Ifig. 1, A represents the bed-
plate, A"
carrier, of

an ordinary circeular Lmt‘lmu I8~

chine, to which carrier a bridee I3’ 1s at-
tached by serews B, The said bridee sup-
ports the top needle-cylinder C and
carrier C', Figs. 1, 2, 3, and 18, by meang of
a spindle D, one end of w hich passes through
the boss B* in the top of the bridee B’ and is
hﬁ]d 1n 1}0%11;1(;11 ln a, wlhn' L l{LaLmr-{l toﬂw

, | j.:_}.?ibbﬂtﬁa Lh.l. {}1.1;;11 the CAM-CATTICT (J ] loom thblﬂ-*

lsl\._ U* .:md'

he 11(*{‘*(]10-—(4*1111(!& cand B the eam-

1ts cam-
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on, and through two disks or circular plates 1’ |

D, Fig. 3, let into the upper and lower ends,
respectively, of the needle-cylinder O and se-
cured thereto by the nut D’

The cam-carrier C is revolved from the car-
rier B by means of a horizontal lever I, Figs.
1 and 2, pivoted at I’ to the upper edge of a
semicircular plate B, having an integral con-
nection ateach end to the vertical arms of the
bridee, while the other end of the said lever
bears against a lug or projection F* onto the
cam-carrier O and revolves the latter thereby.

Ordinary ncedles (¥ may be used in both
the top and bottom needle-eylinders when
ordinary rib fabrics uniform in pattern are to
be produced; but when it is desired to change
the combination of rib at some point in the
knittine double -ended needles, such as 1,
Figs. 8 and 15, arc employed. These necdles
are used in connection with sliders R, Iigs.
9, 10, 11, and 15, which latter are provided
with two butts R’ R". a hook R, abeveled or
inelined end R*, and a shoulder R

Tor knittine purposes the hook of the nee-
dle enoages the hook R* of the slider, as shown
in Figs. 5 and 15, and the two when so en-
anged receive their vertical reciprocating mo-
tion for loop-forming purposes by means of
the usual knittine-cams of the machine acting
on the butts R, while for transferring pur-
noses cams to be deseribed act upon the butts
R’ of the shider. |

Assuming that a 1/1 rib fabric is being
made and it is desired to change during the
knittine to a 3/1 rib fabrie, the needles would
he arranged as follows: an ordinary needle
in every alternate groove in preferably the
lower needle-cylinder and 1n the upper nee-
dle-eylinder a needle, also in every alternate
oroove; but every alternate needle 1n the up-
ner necdle-cylinder will be a double-ended
needle, which latter upon being slid or trans-
ferred from its groove in one cylinder to an
opposite empty groove (containing a slider
only) in the other eylinder would present an
alternation of three ncedles and onc empty
oroove in one cylinder, with three empty
orooves and one needle in the other cylinder,
heing the required arrangement to produce a
3/1 rib fabric.

The transferring of the double-ended nec-
dles from one cyvlinder to the other is effected
by means of a revoluble cam C*in each of the
cam-carriers B and (., respectively. These
cams areactuated, through intermediate mech-
anism, from dogs G’ on the chain (x. "This
chain is carried over two sprocket-wheels 1,
driven by a clawker and ratehet-wheel mech-
anism, which are common to most circular-
knittine machines, and therefore need no fur-
ther description.

The dogs (' are so arranged on the chain
that when it is desired to transfer a needle
from the top to the bottom necdle-cylinder, or

65 vice versa, to change the pattern or combina- |

793,791

tion of rib in the fabric being knitted one of
these dogs passes under and raises the end of
2 lever H, pivoted at H', Fig. 2, to the bed-
plate A. This action depresses the opposite
end of the said lever and draws down a con-
necting-rod ‘H?*, Figs. 1 and 2, pivoted there-
to and also to an arm J, one end of which 1s
tulerumed at J’ to the spindle I, Fig. 1, while
the opposite end normally supports and holds
out of action a driving-clawker L. When,
however, the rod H* is lowered, as described,
it also lowersthe arm Jand permits the claw-
ker L. to gear with and drive the ratchet-
wheel M. A spring IT%, connected at one end
to the bracket I<, fixed by bolts IX* to the bed-
plate A, and the other end to the lever I, re-
turns the latter to its original position after
the dog (' has passed out of contact with it.
The clawker L. pivoted to the end of a hori-
sontal lever N, fulerumed atb its opposite end
to the bracket K. is continuously operated
throngh the medium of a connccting-rod N’
and lever N, the latter being pivoted at N to
the framing of the machine and operated by
a revolving cam T, mounted on ashaft T7, act-
ing on its opposite end and baving bearmgs
in the framing. (Not shown.)

When the arm J has been lowered, as here-

inbefore desceribed, the spring L/ draws the

clawker into enecagement with the ratchef-
wheel M to actuate it. This ratchet-wheel is
loosely earried on the spindle I, Fig. 1, and
carries on its inner face two sets of lugs M
M2 which through mechanism to be described
act upon the cams (%, which transfer the nee-
dles from one cylinder to the other.
As the luge or lugs M' M* revolve with the
ratehet - wheel they come into contact with
spring - controlled pins P P', projected into
their path by means of a spring 1, Fig. 16,
located in a short tube or barrel O O, Figs.
1 and 2, which forms an integral part of the
bracket K. as indicated in Figs. 1 and 19.
As the Ing M’ presses against the pin P it
pushes the opposite end of the latter into the
cracle of radial arms @/, Figs. 1 and 18, onthe
tace of a disk Q. mounted on a spindle
which, asshown most clearly in Ifig. 18, passes
through the plate B, through the cam-carrier
v and has on its inner end a cam C’, Figs.
18 and 21, which actsupon the butts R’ of the
sliders and moves the latter in their grooves,
so that the needles connected thereto are pro-
jected into opposite grooves in the other cyl-
inder and engaged by sliders therein, as here-
mafter described. When thecam C’acts upon
the butt R’ of the slider, the shoulder R’ of
the latter hears on the adjacent hook of the
needle and moves the needlealong mto an op-
posite eroove in the other cylinder, which
contains a slider ready to receive 1it, and as
the opposite or free hook of the needle bears
acainst the hook R’ of the slider the latter
moves aside—7. ., outwardly—so asto let the
needle-hook slip past and engage it, as shown
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on the right-hand side of Fig. 3 and in Fig.

15.  An elastic or coiled spring S, which en-
circles the needle-cylinder, permits this out-
ward movement of the slider and presses it
back again immediately, thereby causing the
needie-hoolk and slider-hook to engage “each
other. Thetwo hooks of each needie are now
engaged, one with
der and the other with the slider in the bot-
tom cylinder. A curved bevel-edged cam U,

Higs. 1 and 4, supported on two umwhtq or
pillars U’ serewed to the cam-carrier B, 18 em-
ployed to release the slider from one needle-
hook immediately a slider in the opposite
oroove in the other needle-eylinder has en-
gaged its opposite hoolk, as hereinbefore de-
seribed.  This is effected as follows: As the
H]i(]{f‘l (‘Itl](‘l 11%(}% or {lﬂ&,mndsm 1t<~, groove Lu

ms ]mvu wd I pmam over thr* C‘(]“L

of the cam U, which, heing bevel cdges, nmdw-
11.:L“V (]mwa the slidel away from Llw tmui lo-
hook, as 1n Fig. 4, and when the two are dis-
CnEAg ', as shown. A eam acts upon the butt
R of Lhmhhumﬂwed shider and draws the latter
up, as shown in Fig. 5, so that the needle is
now left 1 engagement with the slider in the
bottom cylinders, or vice versa, if the slider
which was to transfer its necedle had
the bottom evlinder.

Lt will be observed that twopins I and two
lll{m M’ are employed for actuating theslider-

ant U7 the one for moving the cam into
p{m‘lum Lo act on the butts of the sliders to
move them in their grooves for transferring
purposes and the other for returning the can
(7 to 1ts original or inoperative position after
the sliders ]uw. been moved as stated.

The pins P and lugs M’ are a short distance
apart, the object of which is
not come Into action to reverse the cam (¥
until the cam-cylinder ¢ has made more than
a compiete revolution, so as to act on and
move those few sliders whlc,lx were not oper-
ated upon by the cam while the latter was
changing 1ts position as the result of being
operated upon by the first pin.

The parts Q" Q" Q) (&{- en in Ifie. 1) corre-
spond to the pe iltﬁa() (' andare ()D[".lﬂ{‘il I
a similar manner, 'Lh(‘* pin PP when acted upon
by the lug M’ 1.>1o']e(,;tmg at one end into the
tracle of Llw arms Q7. Aswill be evident, the
upper cam C° lowers the necedles from the top
to the bottom needle-cy.

am (O operates reversely.

Lt witl be observed tipon reference to the
left-hand side of Fig. 3 that the apper bev-
cled end R of the slider R acts as a latch-
couard and keeps the lateh open while iiw nee-
dles in the top eylinder are descending; but
immediately the needies commence to v _M&. the
latches move in contact with the inner face
V* of a curves hhio VY, lixed by serews
to the cam-carrier I3, which plate keeps the

the slider in the top eylin-

been in

and

enter

s that the pinshall

linder and the lower | ratehet-whe .:*L, driving-ciaw

J 79 i nﬂrLmek

latches open until the needles enter between
the teeth W’ of a wheel W, provided also with
upright posts W7, which also keep the latches
open, as shown in Fig. 17, until the needles
reach the yarn-guide X thereagainst,asin Fig.
16,from which they take the yarn. The wheel
W is mounted upon a bolt W*, having ashanlk
threaded into the boss I3

When ordinary needles C°, Fig. 7, are used
in the top-cylinder C, devices such as =", a8
shown in Figs. 13 and 14, are employed, the
beveled upperend of which by supporting the
latch, Fig. 6, acts as a guard and keeps the
latch open. These devices 5% may be provided
with a butt &°, to be acted upon by the usual

knitting-cams, or withoutsuch a butt, in which

case the deviee would “‘)e stationary.

The sliders, Hi 1es. 9, 10, and 11, are made out
of flat steel; but in Plu 12 a slider is s 10W

made out of steel wire, similar letters of refer-
ence 1ndicating cor 1{‘,—En].}{}Iflf;]_i_kﬁ'lg' parts to those
1n Brges, 9, 10, and 11.

Having now particularly described and as-
certained the nature of my saild invention and
in what manner the same is to be performed,

I declare that what I claim 15—

1. In a knitbine-machine, the combination
with two grooved eylinders arranged ¢ ndwise
relatively to cach other, and a cam-carrier 13,
of sliders and donble-ended neadles therein. ,
a curved plate V secured to the eam-carrier
n such pom ton that the latehes of the needles
will move in contact with the inner edge of
the said plate when the needles hegin to rise
sald latehes be kept open, as deseribed,
and a revoluble wheel W provided with teetl
W' between which the needles are C A d ap) t‘ ¢ {’l 1‘ 0
and also provided with
W7, for the purpose specified.

2. Ina hmt{nnﬂ—nﬂdmm tlm combination
with two ¢ of sliders and
double uuled NeC dlew Hlm mn cams 7’ for ac-
tunating Lhﬂmul sliders, (ll‘w]aﬂ{@ (J', spring-con-
trolled pins for actuating the latter, ratchoet-
wheel M with Tugs thercon for actuating said
pins and means for dreiving the ratchet-wheel
'fm‘ the purpose described.

In a knitting-machine, H}{* combination
wlth two orooved cylinders, of sliders and
double-ended needles th werein, cams O for ac-
tuating thesald sliders, disks {;w (J', spring-con-
trolled pins for actuating the latter, ratchet-
wheel M lugs thereon for actuating said pins,
ker for the latter
and means between the said elawlker and the
cam L’ for actuatine the sald elawlker for the
purpose described.

In testimony whereof Taflix my signaturein
nresence of two witnesses.

JOSIATL

JOTNSON.

Withesses:
K. N. 1T

IOV I,

WAL e W".
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