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‘MAX C MILLER, OF CUMBERLAND HILL RHODE ISLAND ASSIGI\TOR TO JENCKES :
KNITTING,,MACHIN’E COMP.ANY OF - PAWTUCKET, RHODE ISLAND CA CORPOBATION

* OF RHODE ISLAND.

KNIJI‘TII\TG MACHINE

Apphcatmn ﬂled ;August 17, 1918

To all whom it may, concern

Be it .known:that I, MAX C. MiLLER, 2
subject of the Emperor cof Germamy, Te-
siding -at.-Cumberland Hill, in-the.county
of Cumberland.and State, of Rhode Island,
have invented, certain new and auseful Im—
provements -in ;Knitting : Machines; ;and i1
do hereby -declare -the -following -to sbe -a
full, -clear,. and .exact: description of;the in-
Ventlon, .such. .as-will .enable ;others: skilled
in the .art:to svhich it ,appergains.to -make
and use the,;same. :

This invention relates rto  web ;holder
mechanisms -for. circular, kmttmg -machines
such -as are. -nsed for knitting :seamless "ho-
siery and. to‘the;method 6f: starting: the Lnit-
ting by such-mechanism.

One | feature of.the dnvention. con51sts in
so .operating: the <web :holders..of:a eircular
knitting. machine  that-at- the ;beginning. of
the Lmttlno they «will ikink .the -initial
course -of yarn -about . all «the nesdles jarid
will “hold -1t -in -bights against the frents
of: the.needles until-the :needlest:have. again
taken the yarn.and.are. drawing the:loops
of -the ;second  course -and - will retain -the
first .yarn. and - earry 7t iback -over-the :tops
of the meedles ats the knitting point so;that
the needles - rise :throngh: the sloops of: the
second  course in front .of:the-initial . yarn.
All the loops-of the:second.course are:thus
looped -through bights.-ofithe initial :yarn
and thereafter each -course.of wJoops may
be cast .over:the:tops.of the needles:as:the
succeedmrf eourse :1s -drawn ;by.the- needles
in the wusual manner. By contmulng ito
hold-the :bights of: the initial yarn against
the needles: substantially “upto the knit-

ting point the retention . of the .initial ;yarn

underthe: nibs, of :the -web-holders.and .con-
sequently ‘the carrying-ofthe initial - yarn

back -over .the :tops »of i the .needles- is -prac-.

tically .ensured. - *Web :holders as hereto-
fore operated-have .usuallybeen: withdrawn
some distance (before they reach the:knit-
ting point, -thus releasing :the kinked -yarn
of an initial course-and permitting 1t-to
straighten and rise-above:the web holder
nibs so that it is-not-carried-back. of the
needles as they draw:the loops. of the sec-
ond course with the.resulting failure toso
engage ‘these loops: with ithe ‘yarn -ofthe
second. course-as to initiate the knitting -on
all.the :needles. -Difficulty :has been. expe-
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rienged, ﬁherefore in starting knlttmg on
allithe; zneedles,;and :particularly when using
smooth.and: wiry-yarn: which does-not cling

55

to: the.needles; or sretain’ its:kinked . COIldl- 1

tion.svhen;released. By the.above mode.of
operating the - web holders, ;however, :the
knitting may:be quickly: initiated on all the

needles  without first forming a settmg-up

selvage .and ywithout - the comphcatlon :and
special -manipulatien of :the -needles . requi-
site: to the -forming . of i:.such selvage. "It
is;advisable: to:continue to eperate.the web
holders in; the -manner indicated during-the
knitting of  sevenal .couirses to.ensure-the
proper:interlooping: ofithe. yarn :by- all the
needles, after which they may :be operated
ingthe usnal ; manner -until: the stocking.or
other articleis -completed.

"The:invention. contemplates.any sultable ‘

means for operating the:web:holders in-: the
manner spemﬁed It is preferred, however,
to.remove the web tholder. ;Wlthdmwlng cam
or. cams ‘from -active :position at:the- ‘begin-
ning ofsthe :knitting .and :to :render active
at -this - time suitable cmeans for-retaining
the web :holders inadvanced -position. and
permitting - them : to :yield  radially iat -the
knitting -point .under::the - influence .0f - the
yarn drawn.down,against the.curved or in-

clined upper :sides-of rtheir nibs-to enable

the yarn-to.pass: thereunnder. After a ifew
courses :the withdrawing .cam may ‘be-ve-
turned- o mormal :active sposition’ where it
remains untilcknitting isiagain: to be:started
upon: bare; needles. .

In addition: to: the featuxes outhned above
the invention: includes certain other :fea-
tures.of. construction .which. will: be herein-
after idescribed .and . referred  to :in :the
claims. ® The wvarioussfeatures. of the inven-
tion-will be; understood: from.aninspection
of: the.accompanying drawings. and:the: fol-
lowing -detailed -description . ot the mecha-
nism:illustrated therein.

‘In:the -drawings,: Figure-1 isa phu view
of . the rweb- holdel ;eam -ring -of .a.inachine
embodying : the .preferred form . of-the in-
vention ’Flﬁ 2rdsiac pcutml wview ot the
SaMme, - 1ndlcat1no the positions. of -the :parts
when starting - the knitting ;- Iig::3 is:an ele-
vation: lOOkan‘ toward:-the: left n-Fig.l;
Fig. 4 isian, elevmtlon Jooking - toward the
ught in Fig. 1;-Fig. 5 is.a: dlagmm shoyr-
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yarn of the initial course on the web hold-
ers; Figs. 6, 7 and 8 are sectional views on
lines 6—6, 7—7 and 8—8 respectively, Fig.

1; Fig. 9is a View similar to Fig.. 8, show-

1no the parts in ‘a different posmon, Figs.
10 11 and 12 are enlarged views sho\\mo
a Web holder and the manner in which it
co-operates with the needles during the
initial course; and Fig. 18 is a detful of the
web holder Omde ring:

In the dmwmos, the invention is shown

as embodied in a revolving needle cylinder.

nnchme in which the luloth of the stitches
in different. parts: of the stocking - knit
thereon is varied by vertical movements  of
the eylinder as is the common. practice in
The needle cylinder
indicated at 2 carries ‘the usual long and
short butt latch needles 4 which areé oper-
ated during rotary and reciprocatory knit-
ting by kmttmo cams, pickers and elevating
and deplegsmo cams of any usual or suit
able construction. The web holders 6 which
co-operate with the needles are mounted to
slide radially in the dial 8, and are pro-
vided with butts arranged to be engaged
by cams on the web holder camr ring i0.
The web holders are divided into groups
having respectively long and short butts
for a purpose hereinafter referred to. The
cam ring is mounted on the dial in the
usual manner and has the wusual limited
movement with the dial during reciproca-
tory knitting. The inner ends of the web
holders are guided and held against verti-
cal movement by a guide ring 12 secured at
the upper end of the needle oylinder in any
suitable manner. This ring is provided on
its inner face with an inwardly projecting
rib 14 adapted to fit within open-ended slots
16 formed in the inner ends of the web
holders.  QOutside of this rib the ring 12 is
provided with radial guiding slots 13 for
the web holders which extend through the
ring at 15 below the rib 14 for the passage
of that part of the web holder lying below
That part of the ring lying
outside of the rib 14 is of such thickness
that the walls of the slots 13 in the ring will
close that part of the slots 16 in the web
holders which is outside the rib 14 when
the web holders are in their full retracted
position as indicated in Fig. 8. The hold-
down slots 16 in the web holders are there-
fore closed at all times by the rib 14 and
the walls of the guiding slots outside the
rib so that no lint or dirt can collect in the
slots 16 between their outer ends and the
rib 14 to interfere with the proper operation
of the web holders. Another advantage of
this form of web holder guide ring at the
upper end of the needle cvlinder is that the
provision of the inwardly projecting rib 14
for engagement with the open-ended slots in
the inner ends of the web holders enables
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each slot in the ring to be conveniently and
economically formed by a single  mill-

ing cut.

The web holder cam ring is provided
with two web holder cams 18 and 20 for ad-
vancing the web. holders at. the knitting
points ~during rotary and reciprocatory
knitting. These cams are formed on the
free ends of two cam levers 19 pivoted at

21 .on the under side of the cam ring and

pressed radially outward by springs 22.
The cams are thus radially movable and
their active positions are determined by two
stationary controller cams 24 and 26 ad-
justably secured on the latch ring 28.  The
controller ¢ams are so arranged that when
the cam ring is in position for rotary knit-
ting the web holder cam 18 will be in en-
O‘Loement with the controller cam 24 and
will be held in active -position thereby,
while the web holder cam 20 will be out
of engagement with its controller cam 26
and will be pressed back out of active po-
sition by its spring 22. When the cam ring
is shifted on a reverse stroke of the needle
cylinder in reciprocatory knitting, the web
holder cam-20 will be carried into engage-
ment with its controller cam 26 and will be
forced into active position, -while the cam
18 will be disengdged from its controller
cam-and will be moved outward into inac-
tive position. The controller cams are $0
shaped -that when the needle cylinder is
-raised or lowered to lengthen or shorten
the stitch they will vary the radial position
of -the. web holder cams so that the advance
movement of the web holders will be varied
in accordance with the variations in the
length of the stitch. This construction is
a ‘modification- of the construction shown
and described "in application No. 250,362,
August 17; 1918, and in which this feature
is ‘broadly claimed. The centre cam for
wthdrawing the web holders: before they
reach the knitting point and for preventing
‘over-driving of the web holders as they are
advanced by the web holder cams, is formed
in two parvts, each of which is connected
with the opposed web holder cam so that
it may be readily adjusted toward and from
such cam to bring it into proper relation
thereto, and each of which is also so con-
nected with the opposed web holder .cam
that it is moved radially therewith, and
therefore maintained in proper relation
thereto, when the web holder cam is

moved radially to vary the advance move--

ment of the web holders.
As shown, the centre cam comprises two
levers 30 and 32 ‘mounted upon a common

pivot 84 and provided with cam surfaces 36 -

and-. 38. During rotary knitting the cam
surface 38 withdraws the web holders be-
fore they reach the knitting point, while
that part of the cam surface 36 which
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is opposite' to the point of the web- holder

cam 18 prevents overdriving of the web
holders as' they pass the point of the cam.

- On the reverse stroke of the needle cylinder
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in reciprocatory knitting the cam surface 36
withdraws the web holders while that part
of the cam surface 88 which is opposite the

point of the web holder cam' 20 prevents

overdriving of the web. holders by this cam.
The means for connecting the withdrawing
cams to the opposed web holder cams com-
prises & plate 40 pivoted to' the web holder
cam and' adjustably secured thereto' by a
cIampm(r screw 42 passing through a con-
centric slot in the plate. The plate, is pro-
vided with an eccentric slot 44 engaged by
& pin 46 projecting upward from the with-
drawing cam. When the plate is adjusted
about its pivot the eccentric slot acting on

the pin moves the withdrawing cam toward

or from the web holder cam to bring it into
proper relation thereto, and after the plate
15 secured' in' position the withdr awing cam

holder cam, whatever its radial position.
The centre cams are so mounted that they

may be. raised out 'of active position when

knitting is to be started upon bare needles,

thus preventlno the drawing out of the web

holders to form the wave “at the knitting
point, which is mdlcated in dotted lines in
Fig. T. As shown in Figs. 8 and 9, the
centre cam 1s mounted upon the inner end of
a supporting lever 48: which is plvoted’ at 50
to the web holder cam' ring, and is provided
with a depending arm. 52 adapted to be en-

gaged by a controller bar' 54 which may . be

operated manually or automatically by any
suitable pattern miechamism. The lever 48

is pressed: downward. to hold the centre cam
normally in active position by a spring 56.
When the centre catus are raised out of ac-
tive position, a spring-pressed blade or arm

58 which' is arranged just outsule of the
path of the web holder butts, is rendered

active and forces the web holders which
have beeni withdrawn by the centre cams
forward into their advanced positions' and:

holds them under spring pressure ab the.

knitting point as indicated in Fig. 2.0 The
blade 58 Is pivoted at 60 on the web holder
cam and is forced inward by the spring 62.
A fter the centre camshave been rendered in-
active and the pressing blade 58has been ren-
dered active, the yarn for the initial course is
fed to all the needles and the needles are op-
erated to knit in the usual way. The needles
draw the yarn for the inmitial course dowm

againist the upper sides of the nibg of the:
web holders, as indicated in Fig. 11, and at

11 4n Fig. 5. Since the web holders are: held:
yieldingly in advanced position the action
of the yarn upon the curved or inclined
upper side of the web holder nib ferces the

" web holder back until the yarn passes off

the point of the nib; after which the web
holder is 1mmeduatelyf advanced By the web

holder cam' 18 and passes over the yarn,

klnkmo the yarn about: the needle and hold-
ing it acramst the front side of the needle,
as 1nc11cated in Fig. 12, and at 12 in. Fig. 5.
As the web holders pass the point of the “wels
holder cam they move outward very slightly

- to relieve the pressure on: the yarn (this

movement being shown exaggerated in Figs.

1 and 5), and continue to hold the yarn

kinked against the front sides of the needles,
as indicated in Fig. 10, andi at 10 in: Fig. 5.

The web holders continue to hold the ya:rn,
kinked about and pressed against the fronmt.

sides of the needles until after the needles
have been raised totake the yarn for the sec-
ond course and have drawn the yarn down:

against the nibsiof the web: holders siubstan-
tially at the kmtbmg point. The web holds
ers then yield just sufficiently to enable the

yarp: to' pass: under the nibs so' that there: is

prédetically no- oppoertunity for the imitial
yarn to-escape from below the nibs of the web
holders:
the-loops: of the second: course down.back of

the kinksofithe initial yarn, after which the.

web: holders will carry the initial yarn back
over the tops of the needles so that. the nee-
dles: will rise through. the Ioops of thesecond

course in front of the initialyarn. The loops:

of the second: course ave therefore: looped
through: the kinks of the initial yarn by all
the needles; so: that the succeeding courses

of loops: may be drawn: therethroucrh by the:

needles and: the loopsi of the second. course

cast over the tops-of the needles by the web

hoolders: in: the' usual’ manner;

To ensure the staltmo of the fabric on: all

the needles it is prefeued to retain the
centre cams out of actiom and the pressing
blade: in: action: during the knitting: of sev-

eral courses, after which the centre cam is,

returned to: active position. either manually
or automatieally, as tlie case may be. The

provision of long and short butt web holders:

enables the centre. cams to: be: conveniently
and’ readily” returned to “active position.
When the lever carvying the centre cams is
released and: foreed: downward by its spring,
the centre cams ride on: the tops of the short

g

The needles will therefore draw
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butts and act wpon: the long: butts to draw -

thie long butt web helders oubwar dly. After
the short butts have. passed from: beneath
the: cams; their downward: movement into
active position is completed so that they are
in position to aet upon: botly the long and
short butt web holders: When: the first long

butt: web holders are drawn eutward by the

cam- 38 they act on the: sprma-pressed blade
58 and force it outward to its outer position.
When the centre cams finally drop into nor-
mal pesition a spr ing-pressed latch 64 which

is mounted on the pivot 50 may move down.

into position. to' retain the: blade in.its outer
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position by engagement with an upwardly
projecting lip 66 on the blade 58. The end
of the latch rests against the end of a slot in
the lever 48 so that the latch is moved out of
engagement with the lip by the upward
movement of the lever 48 when the cehtre
cams are raised into inactive position.

While it is preferred to employ the specific
construction and arrangement. of parts
shown and described, it will be understood
that this construction and arrangement is
not essential and may be varied or modified
as found desirable or best suited to the con-
ditions under which the invention is to be
employed.

What is claimed is: v

1. 'The method of starting a knit web on a
circular series of needles, which consists in
feeding an initial course of yarn to the needles
and holding it in bights - simultaneously
across the fronts of all the needles, feeding a
second course of yarn and while all the bights
of the initial course of yarn are still simulta-
neously held against the fronts of the needles
and under the nibs of the web holders until
the needles have drawn the loops there-
through, and then carrying the initial yarn
to the backs of the needles so that they will
rise through the second loops and in front
of the initial yarn, and thereafter continue
to knit on all the needles. S

2. A knitting machine, having, in combina-
tion, a series of needles, a series of web hold-
ers co-operating therewith, and mechanism
for operating the web holders to kink an
initial course of yarm about the needles,
hold it in bights simultaneously wrapped
across the front sides of all the needles and
under the nibs of the web holders during the
drawing of the second course of loops, and
then carry it back of the needles as they rise
through said loops, and means for thereafter
withdrawing the web holders in advance of
and advancing them at the knitting point.

3. A knitting machine having, in combi-
nation, a needle cylinder, radially movable
web holders, means acting automatically to
retain all the web holders in advance posi-
tion and permit them to yield radially at the
knitting point during the knitting of the
initial course or courses and to thereafter
retract them in advance of and advance them
at the knitting point during the knitting of
the remainder of a web.

4. A knitting machine, having, in combi-
nation, a needle cylinder, a web holder dial,
radially. movable web holders in the dial,
two web holder cams, centre cams for with-
drawing the web holders, means for remov-
ing the centre cams from engagement with
the web holders, and means for retaining all
the web holders in advance position and
permitting them to yield at the Iknitting
point when the centre cams are removed.

5. A knitting machine, having, in combi-
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nation, a needle cylinder, web holders, web
holder cams, centre cams, means for remov-
ing the centre cams from engagement with

the web holders, and a spring-pressed blade.

for pressing forward the web holders when
the centre cams are removed. '

6. A knitting machine, having, in combi-.

nation, a needle cylinder, web holders, web
holder cams, centre cams, a vertically mov-
able support on which the centre cams are
mounted, and a spring-pressed blade for
pressing forward the web holders normally
engaged by the centre cams when the centre
cams are raised out of engagement with the
web holders. . :

7. A knitting machine, having, in combi-
nation, a needle cylinder, a web holder dial,
long and short butt web holders radially
movable in the dial, web holder cams, centre
cams vertically movable out of and into the
path of the web holder butts, and means for
pressing all the web holders inward and per-

mitting them to yield at the knitting point

when the centre cams are raised. '

8. A knitting machine having, in combi-
nation, a needle cylinder, web holders, two
web holder advancing cams movable to vary
the advance of the web holders thereby and
arranged to act alternately during recipro-
catory knitting, a cam opposed to each ad-
vancing cam for withdrawing the web hold-
ers as they approach the other and active
advancing cam, and a connection between
each advancing and opposed withdrawing
cam adjustable to determine the space be-
tween them. -

9. A knitting machine having, in combi-
nation, a needle cylinder, web holders, two
web holder advancing cams movable to vary
the advance of the web holders thereby and
arranged to act alternately during recipro-
catory knitting, a cam opposed to each ad-
vancing cam for withdrawing the web hold-
ers as they approach the other and active
advancing cam, means for adjusting the po-
sition of each web holder advancing cam to
vary the advance of the web holders thereby,
and a connection between each web holder
cam and the opposed cam for maintaining
them in proper relation.

10. A knitting machine, having, in com-
bination, a needle cylinder, web holders,
two radially movable web holder cams, and
controller cams divectly engaging the web
holder cams to vary their positions in ac-
cordance with height of the needle cylinder.

11. A knitting machine, having, 1n com-
bination, a needle cylinder, web holders,
two web holder cams, two pivoted centre
cams between the active faces of the web
holder cams each adjustably connected to
the opposite web holder cam, and adjustable
means for determining the active position
of each web holder cam.

12. A knitting machine, haying, in com-
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bination, a needle cylinder, a web holder
dial, radially sliding web holders having
open-ended slots in their inner ends, a guide
ring at the upper end of the cylinder hav-
ing an inwardly projecting rib for engag-
ing the slots in the web holders, and guiding
slots wholly outside the rib passing through
the ring below the rib.

13. A knitting machine, having, in combi-
nation, a needle cylinder, a web holder dial,
raidally sliding web holders having open-
ended slots in their inner ends, a guide ring
at the upper end of the needle cylinder hav-
ing an inwardly projecting rib for engaging
the slots in the web holders, and guiding
slots outside the rib, the walls of which

close that part of the slots in the web hold-
ers which 1s outside the rib in all positions
of the web holders.

14. A knitting machine having, in combi-
nation, a needle cylinder, web holders hav-

20

ing butts, two web holder advancing cams -

movable to vary the advance of.the web
holders thereby and arranged to act alter-
nately during reciprocatory knitting, a web
holder withdrawing cam connected to move
with each advancing cam and spaced there-
from to prevent over-driving of the web
holder butts thereby, the withdrawing cams
being arranged between the opposed active

faces of the advancing cams.
MAX C. MILLER.
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