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1 ~
This invention relates to improvements 1n
knitting machines and is concérned more

especially with knitting machines of the V= bed“

type having inclined needle beds.

In machines of the type indicated two up-" §
wardly inclined needle beds are ‘arranged subs" °

stantially perpendicularly to each other and

the knitting operation is performed in the longi-"

tudinally extending space between the two needle
beds.
slidable in grooves or channels formed in each

bed and the motion of the needles and needle,

jacks are controlled through the agency of ‘a

system of ‘cam hlocks mounted on cam plates
forming a part of the carriage rec1procat1ng over’

the needle beds.

A primary object of the invention is to provide
a novel construction for selectively controlling‘-

the motion of predetermined needles ‘in the

needle beds in such a manner as to increase or g

diminish, as desired, the number of stitchés in

successive rows or courses of a kmtted article
without requiring interruption of ‘the knitting"’
operation or resetting of the machine once ‘the'
In carry--
ing out this object of the invention I employ"
stitch-transferring needles substantially of the
type disclosed in Patent No. 2,326,694 issued‘to -

initial adjustments Have been made.

Julius Sirmay and dated August 10, 1943, These

needles are of the sliding, latch type and are pro- -

vided with a laterally extending loop-opening

transfer clip. While the identified patent 111us=- )
trates a transfer needle having a transfer clip”

exténding on the right side of the needle body, I
" find it necessary ‘to employ two types of such

transfer needles, one having a transfer-clip on °
the right side of the needle body and thé: other
having a transfer clip.on the-left: side of "the
needle body, the needles being arranged- sym-
metrically with respect to the central axis of -
symmetry of the knitted article and the trans-~ g
verse center line of the needle beds and' the

12 Clalms. :

Needles and needle Jacks or pushers aie’ 10

9. front bed inwardly. adJacent or-outwardly -ad--
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2.
undergo a transferrmg operation subsequent to-
their knitting operation, wherein their loops. Will
be temporarlly transferred to.an adjacent needle
of. the rear bed; the.diminution of one or more.
. stitehes. .in. the.. stcceeding. . row...of . the ar’r:.cle
" being: accomplished upon. the return stroke. of,
the carriage by. the. transfer of the _previously:
transferred stitch or stitches. from the needle.
of . the rear bed to-a.respective needle of the

jacent. the original front transfer .needle, de=:
pending upon.. the, direction of . dimmutlon of
stitches desired-in. a. given case. ..

An additional :object of.-the- 1nvent10n iss the

15, provision: of . &, novel construction.of eam blocks.

—(\ ferring opetation in. order to diminish the num-~ .

Qg

30 indicated wherein the sequential operations. of-

N

arrangement of the transfer clips on both sides -

of the -transverse center line of the ‘machine
being determined by the direction in which ‘it is
desired to diminish the stltches, as- wﬂi appear
more fully hereinafter.

Another object of ‘the invention is'the pro-

vision of g novel construction of the .character:

and..dual jack. controi wherein: certain: of the.
cam blocks. are movable and wherein ‘the dual-,
Jacks may be operatlvely preadjusted in such A
manner .as to. seleet , certain-needles for a trans-

ber -of stitches . in: successwe rows of the knitted.-

article, the.movable cam -blocks and- the .dual.

jacks. cooperating in: such a, manner as to accom- -

" the.selected. needles.in a given direction of travel-

plish. ar.sequence. of knitting and transferring of.-

of the.carriage. and to. reverse the. seqaencn dur--

ing the return- strpke.of: the -carriage.

A-further ebject of - the. -invention-is the pro--

vision ~of:-a knitting. machine of the character

the 'machine may:-be:. carried . out: rapldly,
smoothly and- automatlcally

3

“The.foregoing objects as well as adchtlonal ob=- v

jects .and -advantages of -the invention will e~

'35 readily -apparent: in. the-eourse of the following.

detailed ~description takenin connection  with-

the:-accompanying drawings which “illustrate-a-
preferred- embodiment of .. .the mventlon and.-
whereln: © . o 2

Fig. .1 illustrates-: diagrammamcally a- nortmn
of. a.garment which may: be-knitted- employing

ol

the knitting machine: of the:invention and indj- i

cates the mecessity for increasing and diminish-:
ing the number of.loops or-stiteches in successwe

43arows at different portions of the garment;

indicated including a novel arrangement-of cam"

blocks and a dual jack control of each transfer- .

clip needle so: that for a single traversing move-

ment of the carriage over the needle bed: it will"

be. possible for all .of the needles of the front

needle bed to undergo g knitting operation; while *
certain - of the needlesi may be 'pieselected to:

~Fig. 2 is -a fragmentary top:plan view of the
needle -beds with- - transfer- needles - and duaI
needle jacks .or pushers-in' position; -

Fig. 3-is"a sectional view taken on line 3——3 of =
5P7Fig. 4 showing: the arrangement of cam blocks
_on the  underside ofthe carriage and diagram-
matically- illustrating the progressive -movement™
of -certain of the needles: and their assceciatéd
jaeks-or'pushers in 2! given direction of - travel of

;55 'the earriage: indicated by the arrow:
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3
Fig. 4 is a sectional view taken on line 4—4
- of Fig. 3;
'~ Fig. 5 is a sectional view taken on line 5—5
of Fig. 3;

Fig. 6 is a view similar to PFig. 3 illustrating
the movement of the needles during the return
stroke of the carriage; and

Figs. 7 to 14 are fragmentary detail views illus-
trating the sequential steps in the operation of
transferring g stitch from a preselected needle
of the front bed to an adjacent needle of the

10

rear bed and thence back to a needle of the '
front bed adjacent the original transfer needle .

in order to diminish successive rows of ‘the

knitted article by one stitch. Figs. 7,-8,.9, 10-

and 11 are taken on lines T--7, 8—8, 9—8, {0—i0
and {{—I1 of Fig. 3 while Pigs. 12, 13 and 14
are taken on lines 1212,
respectively of Fig. 6.
Referring now to the drawings in greater detail,
20 designates the front bed and 21 ‘the rear bed
of a knitting machine of the V- -type wherein gaid

16

movement of certain of the needles to transfer
position in a continuous, sutomatic operation
without any interruption of the knitting opera-
tion and without any interference with the nor-
mal reciprocatory movement of the carriage.
In the drawings the needles 22 and 22¢ are
illustrated as being of the single lIatch type having
transfer clips 25 and the movement of each
needle -into operafive engagement with selected
cam blocks on ‘cam: platési23 and 24:is: controled
by preadjusting one or both jacks or pusher

.elements 26 and 27 in 2 manner to be more fully

described. For purposes of convenience and

“clarity, elements 28 will be designated the inner

jacks or pushers and elements 27 will be de-

. signated the outer jacks or pushers corresponding
© to their disposition within the needle bed.

13—I13 and. 4—14- ..

20

front and rear beds are upwardly mclined and -

substantially perpendicular to each other I}ach

of said needle beds is’ prov1ded w1th a plurahty.
of grooves or channels which sndably retaln knit—’
ing needles having stltch transferring means or,

so-called transfer clips which are operative in the

position of extreme forward’ prmectmn of the:

needle, hereinafter de51gnated the transfer posi-
tion.

ricedle and 4 novel arrangement of cooperatmg
eam blocks mounted on the underfsce of the re-

ciprocating carriage of the machine so  that

certain of the needles may be nreselected for
movement to transfer position and the transfer-

" ring of one or more stitches may be accomplished
simultaneously with the knitting operation which

normally occurs during the reclprocatlon of the
carriage.
vention establishes an automatlc sequence ‘of
operations whereby all of the needles (including
those needles preselected for movement to trans-

_ fer position) execute a Knitting” operation, the
preselected needles executing, in addition to their

knitting operation, a subseuuent st1tch-transfer-
ring operation, as will "be more fully described
hereinafter.

It has been found desirable $0 employ’ stitch-'

transferring needles Ravibg transfer clips’ of the
tyoe described in the aforementioned Patent No.
2,226,694 to Julius Sirmay whetein the transfer

clips are illustrated extending laterally on the\
right side of the needle body. However, since the‘;

diminution of the number of stltches in successive
rows of a fashioned knitted article will generally
be carried out symmetrically on both sides of the
article, as shown in'Fig. 1, it is’ necessary to em-
ploy two types of transfer needles one having a
transfer clip on the right side of’ the needle hody

which has been désignated 22 and the other type,

22q, having its transfer chp on the left side of
the needle body (see Flg 2.
The carriage of the machine comprises a pair

of reciprocating menibers or cam plates 23 and 28,
the cam plate 23 being the front mémber and the

cam plate 24 being the rear member of the car-

riage, said cam plates being reciprocable in umson'

over the front and rear needle beds 20 and 21,

Each cam plate carries on its underface a plu- ‘
rality of cam blocks arranged in such 2 manner as -

tocontrol the movement of all theé needles to their

knitting position and ‘to “selectively’ control the

An ‘important feature of 'the 1nventlon_
resides in the provismn of: means includmg dual‘
jacks or pusher elements for each transfer clip'

The arrangement of the present in-

35
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Needles 22 and 22¢, inner jacks 26 and outer jacks
27 are provided with projections or lugs 22b, 26a
and 27a. respectively, and, are .actuated within
their respective channels. by the. engageme b or.
said lugs against resnectlve contl olling cams; carz.
ried by cam plates 23 and’28 in .order to: nerform,
the sequential Lmttmg and. transferrmg opera-
tions, as will appear mole fully herembelow rThe,
needles and the.inner and.outer. JaCLS 26 .and 21
may be held .against. dlsplacement from then:
channels by means of; longl,tudmally extendlnfr Ien:

. taining strips 28 or.in any other sultable manner o

It will, be noted: that inner Jjacks 26 are formed
with a lower, offset, rearward .extension ;2§ and
the needie bed is, constl ucted in such a. manner
that said offset. extensron of: each inner Jack 26

_underlies the respective outel Jack 27.and the, ends

of both jacks normally extend outwardly of the
needle bed in inoperafive; position, with ‘respect
to their controlhng cams. . It will be understood.
that either one or both of the jacks 26 and 27 may
be moved forwardly to.an operative position,.from-
which position their subsequent movement effect-.
ing the - desired - sequential operations -of. the
machine will be.controlled by.icertain, of the .cam.
blocks of -the ‘carriage; as will: be-now.described..,
The setting of the jacks;28 and 2T may be accom-:
plished by a jacquard -mechanism-or other suif-;
able mechanism; as - W111 be apparent to those
skilled in the art. e g

Front cam plate 23 and 1ear cam plate 24 of
the carriage are identical .and each of said-cam
plates carries a plurality of cam blocks arranged.
symmetrically ' with : respect to  the. transverse>
center line of the cam plate and further arranged
in three groups-extending longitudinally. of-the
cam plate.. - The foremost-or inner group of .cam:;
bloeks, with respect to the-Jongitudinal center line :
of the-machine includes the cuter transfer cams:
88 and 3| defining therebetween a transfer cam--
way 32, and an auxiliary-cam-block33.  Between.:
said transfer cams are- disposed-central cams 34
and 35 defining therebetween a knitting camway -
36. :Stifching cams 31 are interposed: between
central cams 34 and the outer: transfer -cams-30.
The foremost group of cam: blocks-just described -
control the .projection: and retraction of -the:
needles in their knitting and transferring posi-~
tions by engagement of the neédle lugs22b;-as will:
be more fully described. Theé-second- or niiddle
group of cam blocks conrtrol the movement of ‘the -
inner jacks 25 and-includes a centrally disposed::
pair of wing cams 38 azrid-a triangular resetting or/
retracting cam 39 defining the'resetting camways ™
40. The ouier membeis of ‘the middle groupof*’
cam blocks comprise a triangular resetting cam °
41 and o pair of wing cams #2 on one side of ‘the
cam plate and another: triargular resetting cam:
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43:andianother pair:of:wingicams #4:on-theiop-
posite:side: of~the cami:plate:; Both:of-the wing::
cams#A2.and both of the wing cams 44 are mavab};
maunted on:cam plate-23 and.are-arranged-fo
alternate reversible  extension: and retraction:de:
pendmg pon the dxrectlon oftravel of -the ce
riage.:” For:example:when-the carriage moves: inw
the direction of-the arrow in. Pig. 3, wing cams-42 -,
will-be extended: and :-wing -cams-44: will-be: re-.+
tracted but when the carriage reverses-its direc--
tion-during +its return stroke as.shown in -Fig.-6-.
wing:cams: 42 will be:retracted and wing.cams-44- -
will-be extended.;  Since: any suitable:means may

be emplaoyed for-achieving the described‘alterna_te;':—--'

reversible: extension and -retraction of wing cams -1
42 and 44 and since said means does not-in-itself.
constitute thesubject matter:of the present. ins
vention,: a- more. detailed~ deseription -is- notiire-::
quired-here. Itwill be understood that the move-:.
ment of said cams may-be varied, depending upon-
the rparticular sequence of -operation desired. =
The third or outer group of -cam ‘blocks con=--
trols the -movement of the outer jacks-27:and-:
comprise a- pair of preferably wedge-shaped cams
45 and-46 on:opposite sides of the cam plate;and::
which are:. resiliently pivoted ‘to cam: plate=23"
along-axes 45q¢ and 46a-respectively. It will be.:
understood, . therefore, that: as a- result ‘of ‘the
described arrangement,- one ‘pair of wedge cams -
45 and 46 will be operative to ‘project and-re-
traet -outer:jacks 27 when: the jack lugs 27¢ en-.
gage against the-leading extended side edges 45b- .
and:-46b of said wedge cams, as-shown in Fig:3;
andthe- opposite-pair - of said-wedge cams will=
be operative during the return-stroke of the/ca
riage, as shown+in Fig. 6, in a:manner similar:to-
the alternate operation of wing cams 42 and -44--
controlling the movement of the middle jacks:26.-
Said -wedge cams, however, may-be- urged ‘into
normal-extended operative position by spring ten-:
sion-and may be retracted-into their:inoperative-:
position by-the action of the-lugs: 27a of -outer:--
jacks-27 in: passing over the hottom inclined-sur-:

faces of said-wedge cams causing:the wedge cams ..

to turn upon their pivot -axes-45a: and -46a- 1nto:
temporary retracted position.-.

As has been previously pomted out the ends;-'f

of inner jacks.26 and outer jacks:-2T extend out~
wardly:of the needle bed and said jacks are nor-: -
mally-retained in  inoperative position so- that

the jack:Iugs 26a and 27q will pass rearwardly of::’
ifier
the jacks dre-pushed:slightly iforwardly: to their::

their.rréespeetive controlling -cams. -~ However,
operative positions they-will 'be engaged by their: -
respective controlling cams during the reciproca-

tion'of:ithé-carriage and -will influencethe move- .

ment’ of theéir respective: needlés t6 perform the -«
sequential knitting 'and ‘stitch-transfertingiops:
erations of the machine, as will now be:described:;

Figs. 3 and:6 are sectivhal-views :throughi-the"

cam~blocks. looking -upwardly toward the:cam-:
plates23-and 24:and illustrate diagrammatically:-
the: progressive ‘movement of ‘certain-of the nee=-:

dles and their associated jacks-in-the front-and:
rear-needle beds:to perform: the:sequentialrknit-:-
ting and: transferring - operations:-for-one -com=--
plete traversing movement- of the :carriagec:: It
- will:be assumed that the machine-has-been knit-
ting:an-article, sich as:the -sweater: front:illus~ -

the- sweater is now to be fashioned by-diminish=
ing the number of loops in successive rows in the
vicinity.of :the armhole. - For-purposes of -clarity.. -
the drawings-illustrate the operation-of -the; ma-

. 2,531,786 -
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or:stitch. A, B,-and C—designete»three adjacent;.g

needles:- 22 and their. associated inner-jacks 26 and: -

outer jacks 27 in front needle bed: 20,-A -being:-

the-outermost active-needle;on the left side .of

sthe-front-needle bed. . D designates 2 needle, ZZaa

and-its-associated jacks. in-the- rear:bed. 21.. sald‘-:
needle. being- -disposed .opposite.needles- A-.and B, .
Needles: 22.and 22a-are similar-except- that. their..

transfer clips:25. extend on opposite .sides.of .the.

t0rnneedle: body, :the- transfer-clip -of needle.22 being. .

disposed-on:-the rlght side-of..its- body:and. the .
transfer clip:of- needle-22a being disposed.on.the .

left side-~of ‘its ‘body. .(looking. toward: the. front..

or- hooked end -of -the -needle-in. hoth: cases) .in--
i order-to-make possible the stltch-transferring OF. ;-
diminishing operation;. The.arrangement of. the,,.: :
invention:establishes: a-sequence wherein, by - Pre-.-

adjustment of the-inner:and outer jacks before..

each stroke-of the, carriage;-all:of the needles-may -

20pexecute-a knitting operatlon while -certain.of the

needles may be preselected for executing a trans-:

ferring operation: - In more specific terms. needles

A, B and-C will first knit- and-needle A will:sub-...

sequently transfer.its previously formed stitch '
28z0r loop-to. needle-D -of-the.rear bed during one-.
Upon- the.return -stroke: ;

course..of the. -carriage..

of the .carriage needle D will transfer its.-loop.to -
needle B of .the.-front bed, after which-needles. -
B and- C will -knit -inthe-usual. manner while,.

operative. -

‘30nneedle A;. havmg no loop: thereon -is rendered.in-..
-The-overall.effect.. during a- complets...

traversing.movement of the carriage is- to-dirmin-: -

ish: the number :of .stitehes.in: successive rows (at..
both ends) while: the. kmtting operation is sunul—

and. umnterrupted manner.

Referring: to Fig.-3 .the. carriage is movmg in . y

35;:taneously earried:out in.an autornatic, smooth.;...;,

the -direction: indicated by the :arrow,. the. 1nner:._

jacks-.26 of - needles A,-B.and; C have.all. been.;,__._
40+ pushed forwardly from- inoperative posmon and.

* the . outer: jack .27..of ‘needle:. -Aonly:has been..
pushed, forwardly, the; outer .jacks of .needles. B..
and. C-remaining in inoperative position for-the:.

complete stroke of the carriage inthe given-direc-. ..
457 tion, | Wing cams-44, being retracted.during this.-

stroke of the carriage, will not.interfere with.the .

raised lugs 26a .of the inner: jacks .26 .of needles.,
- A, B;:and-C. The carriage will. advanee.. causing..:

inner jack- lugs 26a to-engage-wing.cam. 38 and:

50 imave -inner- jacks. 26:forwardly.until:the needle ..
lugs-22b-are engaged:in. the Enitting. camway 26,
defined between central cams.34 and; 35, thereby.
moving the. needles A, B,:and C to knitting. posi=..:

tion.where fresh-yarn.is laid An. kthe needle-hooks...

55;Inner jacks. 26-are. retracted: by the. engagement;n,
of .lugs. 26a: within .resetting. camway. 40. and.'..,

R}

against the :inner-side. of the: second wing: cam‘,
38 as-the needles A, B, and.C execute.a. knitting. .,
operation during theh retraction by stitching. -
60vcam. 31... .

The; ca,1ria,ge contmues 1ts adva.ncer unt11 the
outer jack:27. of needle A is, raised by engagement e

of lug 27a against-the leadmg extended side edge..
45D of .wedge cam:-45.(outer Jack 27.:0f needle A

tion..as -described. above) - As. quter- jack . 21 of.

needle ;A is.raised -it- pushes. inner jack-26.into . :

operatwe engagement -against.
which is-extended. durlng th st

defined, between transfer-cams-30.and 34:4o. effect
the. transfer(of the loop. 50 ,from needle A to.nee-
dlerD;.as. shown in,Figs: 7. to a1, - It-will-he noted

chine:to.diminish successive rows-by a single loop:: 75 that outer jack 271 of needle A will be 1etra.cted

65 “having -previously been raised-to operative posi-. .

e of ithe. car-..
trated in Fig. 1, to the.row marked S and that-70 riage-illustrated -in ‘Fig.: 3, .and: the. lug-22b of.
needle; A is-caused; to -enter- transfer camway. 32~ .
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to 1noperat1ve position by engagement of ity Tug:"
2T¢ against the léading tended side edge (Gb
of “wedge’ cam 46 o B

As needle ‘A s gradually prOJected to 1ts trans j
fer p051tions corresponding to the apex of trans- ‘5
fer camway 37 ‘Tieedle D of’ thé rédr bed’ under=r
3 ; qotion by the normal engagement" i
of ‘its lug 22b against auxrhary % ansfer ‘cam’ 33
of the réar cam ‘plate 28,85 showhi in Figs. 3 and 9,
50" as to posﬂ:ion the" hooked ‘end ‘of - needle D10
within and above’ ‘the tratister. chp 25 of fieédle A~ :
and w1th1n expanded loop 59 1n posu',ion to ré~
ceive the’ sald loop upon’ retractmn -of needie A.
Upon retraction ‘of needlé‘A’ the freé end of the
transfer clip' 25 of neéedle A rides over needle D ‘15
* and loop 50 will’ hang on both’ needlé A and D.
Further retractmn ‘of nieedle’ A’ will résult in the
closing of latch 5I of nieedle A as shown in Figs.
10 and 11, and final Fettaction of ‘both needles -

will leave the loop 5[1 on needle D as shown 1n’ '20‘

Fig. 12, ’

The completzon of “the" stltch-transferrmg N
operatmn occurs quring the’ return ‘stroke of the-
carriage to accomplish the transferrmg of Ioop

50 from needle D to needle’ B’ ‘of ‘the front bed, 25’

as Wlll be understood upon reference ‘to Fig. 6.
Before the carriage beglns its’ return stroke the
inner ‘and’ outer needle ‘jacks ‘are propelly ad-
justed. Thé ihner jacks’ ’6 of needles B and C

will be pushed forwardly since said inner “jacks 30

control the kmttlng operation and the outer jacks
21 ‘of needle B will be” pushed “forwardly to
select needle B for transferring a stitch, the initial
adJusted positions ‘of 'the jacks’ before passage' :

right-hand side of Fig. 6. It will v’ noted ‘that

the inner and outer jacks of needle A both réifiain
in 1noperat1ve posmon since needle A i§'no longer
an active neédle. Also the inner Jack 26 of needle o

D, which has’ previously received loop 50 from }%0‘3

neédle A, will be' pushed” forwardly ‘As the car-"
rlage ‘advances in ‘the’ dn*ectmn of the arrow in *
Fig. 6, raised lug ‘264 ‘of ‘the ‘inner’ jack 26-of '
needle D w111 be engaged by extended wing cam
48 of the rear cam plate 24, theéreby pushing 48
needle D forwardly ‘and causing thé' lug 22b -
thereot to énter transfer camway 32 defined be-
tween transfer cams:30 and 31 of said rear:éam-"
plate. As needle D is pro;ected forwardly to
transfer pos1txon needle B wﬂl ‘move forwardly 60
gagement of its’ lug agamst auxiliary cam 33 of
the front_, m ‘plate 23, the relative positions of '’
neediés B and D gt this’ ‘poinit being “{llustrated "
in Flg. 13." Upon retraction of needle D loop 50~ 55
will bear against and close the latch 51 of nesdle
D, as shown in g 14, whereupon said loop will |
be transferred to needle B to comnl te the loop-
transferring operation:- ) e

As the carriage continues its advance needles "60
B and C will undergo a kmtting operatlon as a
result of the engagement of inner-jack lugs 26g
by the central wmg cam’ 38 causing the lugs of ° )
said needles to enter the knitting camway 36
defined between” central cams 34 and 85 Tt ‘will "85
be understood t needle'B Wlll temporarily TE-
tain two loops aff reeeiving loop 50 from needle™
D, one of said Toops being ‘the transferred loop 50
and the other being’ the loop formed during the

of 'said logps will 'he cast ‘off’ during the subse-_ ’
quent knittmcr operatlon “of-needle ‘B to form a
new’ loop However in order to snnphfy the .
showmg, ‘transfer ed loop 50 only 1s 111ustrated o
in the'drawings.’’ 75

8 :
Following the knitting: Operatmn of needles:B’~
and c, the carrlage ‘'will continue toadvance until :
the prevxously ‘raised-outer jack:27 of needle B:
is engaged by the extended leadirrg edge 45b of *
wedge tani 45; thereby pushing inner jack 26:-of "
needle B'into Operative engagement against ex-" -
tended winhg-cam 44 and causmg needle’ B to-
move: into transfer position in g manner similar
to that described for needle A: 'durihg the pre< -

‘vious'stroke of the carriage. Needle B will then-

transfer its loop fo a needle of the rear bed in- ™
wardly” adJacent needle D and upon the next
stroke ‘of the’ carriage ‘(corresponding  to the-
stroke illustrated in Fig. 3) the transferred loop
will-be receivéd by needle: C needle B bemg ren-
dered moperative

The' cycle -of operations may be repeated in<
definitely until the article being knitted has been
fashioned to the ‘desired extent by the diminu~-
tion of the required number of stitches in’‘sue-""
cessivé ‘rows of knitting according to a prede-’
termined plan. “Thus, as shown: in Fig. 1 where
the numeérals indicate the number of stitches in
a given row.and where it has been assumed that
the diminution of stitches has. begun at row:S
whieh ‘contains 126 stitches, ‘the process de-"
scribed above may be carried out progressively -
diminishing the numbei of stitches at both-sides'
of the garment until row T contammg 102 ™

‘stitches;:is feached.

It will ‘be apparent that the construction and
arrangement-'of thé present invéntion will-also =
readily allow the progressive increase of the nums -
ber ‘of stitches in-successive rows of the article™ -

of the carriage thiereover being shown at the top 35 being knitted by preadjusting the inner jacks of -

additionial needles in‘the front bed, but the in--:-
créase of stitches will not involve the transfer— -
ring operation described above. - Furtheér the 'de-
scribed arrangement of cam’ blocks does not pr e-
used’ for varying the’ pattern or’ kmttmg desxgn“
and- for ‘other' purposes nob d1rectly related to
theipresent invention: For ‘this reason ¢ertain
of "‘the“cam blocks shown in Figs.'3-and 6 have
not ‘been assigned’feference numerals:and gide-
scription of the1r particular functlon has been

‘omitted. :

The initial selective ad:;ustment of the innet -
and outer-jacks 26 and. 27 and subsequent setting
of the jacks between strokes of the carrigge may -
be accomplished by ‘a suitable jacquard -mecha+ -
nism 69 or other suitable mechianism:  The inner:'*
jacks'26-and" the outer jacks 27 ofeach needle it
are’independently-and selectively adjustable to-:
operative position-for engagement by theirires:-
spective controlling: cams - and both ofrsaid jacks~
normially extend outwardly:of the-needle bed for- -
actuation by the jacquard mechanism.' Acgord="~"
ingly, the jacquard:cards 61 will*have two series .

'of perforations which will’control the inner and’

outer-jacks and certain-of the perforations may -
be closed by plugs. Thus 41l ‘of the inner jack =
perforations wili ‘be plugged and all of the outer’
jagk perforations will be free for those néedles: ™™

“which are to-execufe a normial knitting opération: -

while bothi the inner snd outer jack perforations
will be"plugged for those needles which’are to "
knit and “transfer:loops. “The "pdtterns “of thé™

(Jacquard ¢ards will be varied ih order"to ‘obtain:‘
previous stroke of the carriage in Fig. 3, and both 70 o

the ‘desired sequence of operations,” 7 o ¢
Since "éértain ' modifications may ‘Be ‘made in
the kmttmg machme ‘of the 1nvent10n w1tnout de- i
that ‘all” matter ‘tontained in the foregomg spec-
ifiéation and shown in §HE" ‘accompanying’ draws i
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ings be interpreted merely as’ illustrative and' not';

1n 2 11m1t1ng sense.’

v‘erse center l1ne of the needle beds -and by ap-'
propriate “adjusttent of “the’ inner ‘and’ ‘outer
Jacks,

diminished outwardly ‘from’ the center of the

artlcle ‘in" both- directions to form 8 V-neck as’

illustrated diagrammatmally 1n F1g 1

What is claimed is: "

g T 55 ) knitting - machineof ‘the \& bed ty'pe
‘having upwardly- inclined” front and réar needle
beds ™ and o - carnage“ remprocatm over- said

needle ‘beds: transter ¢lip needles slidable in said”
needle beds and Having: rearwardly d1sposed'lugs :
otter- Jacks slidable in" said needle beds, inter="
mediate- jacks shdable 10 said; needle “Beds; Tugs’

ofi'said ‘outer- and 1ntermod1ate jacks, said inter-

meédiate’ and outer jacks” being* 1ndepe.1d nbly
adjustable to forward operatlve pos1t1on front-

ard- rear éam plate§ mounted on said carriage,
each of said cam plates- deﬂmng a centrally ‘dis-
posed kmttmg -camway ~for- receptmn “of*- the
needle “lugs in kmttmg pos1t10n outeér fixed

transfér cams* ‘on’both- sides® of “said cam plate:

defimng a* pair ‘of -transfer: camways -for- selec~
tlvely Teceiving ‘certain-of the needle iugs in e
) treme forward transfer pos1t10n, ux111ary trans-
fer- ‘dams cusposed ‘rearwardly-of said oa ertrans-.

fer  cams’ and normally advancmg all - of: the-
nesdie” lugs $o- & receiving: position ‘resrw ardly’~
of said transfer position, centrally~disposed-con- -

85"

trolling cams cooperating with said knitting cam-
way and ‘adapted to engage the lugs-of said-inw

termedlate jacks +for ‘advancing: the ‘needles to- -
knitting posxtmn e‘:tens1ble and retractable outer -

contlolhng cams: alternately cooperatmg W1th
each- ¢f said transfer- camways in opposite “di=

rections-of travel of thecairiage’ and adapted -
toengage the Iugs of the 1ntermed1ate jacks-of -
selected needles for' advancing ' said needles to~
transfer position, and-rearwardly disposed--al~’
-4b*

ternately operating -controlling camis‘adapted-to-
engage the outér jacks of “said selected needles’
for*advancmg their respective-intermediate jacks
to--operative position, whereby to" positien’ se-
lected needles in transier position subsequent to
their-knitting operation-and simultaneously ef-

‘the’ number of st1tches‘ in successwe “TOWS
of “the" Knitted article - may be progresswely‘
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B
't ¢ ‘needles” to kmttmg posrtmn, ex-
tensible and retractable - ‘outer controlling cams
alternate;ly cooperatlng Wrth each of sald trans-
fer~ camways ‘in opposite’ directions of travel of
the carriage and adapted to engage the lugs of
the “interniediate jacks of “selected ‘needles ‘for
advancmg said needles ‘to transfer position, and:
rearwardly dlsposed ‘alternately operating con-
trolling carnsadapted to ‘engage the outer jacks'
ofsaid ‘selected needles “for ‘advancing- their - re-
spectwe 1ntermed1ate Jacks to operative position,
whereby to*position selected needles in transfer
pos1t1on subsequent to’ their: knitting operatlon
and-simultaneotsly “effect ‘knitting and -stitch-
transferrmg operations dlmimshmg the number
of*{oops-in’ successive rows-of a knitted -article’
_Qufing” 8 complete traversing movement of the
carriage; ™ -

£8:;“In*a knitting" machine ‘of the V-bed type
“having -upwardly - inc-lmed front -and- rear needle-
beds and a‘carriage reciprocating over-said needle’
beds: transfer-clip ‘needles slidable in-said: needié”
beds: and- having: rearwardly -disposed lugs, outer
jaeks- slidable i said-needle-beds, intermediate”
*jaeks- slidablein"said-needle beds, lugs ‘on- said-
otiter and'intermediate’ jacks; said-intermediate:
and-‘euter-jacks being. independently-adjustable .
to-forward: opérative- position; said- intermediate:
Jaeksvandv said-outer jacks-both: extending out-
waidly ‘of said-needle-beds; each of said interme~'
digte-jacks having -an-offset, rearward leg por-:
. tiorwinderlying.a: respéetiverouter-jack, front and-
FEaL-Cam plates Tnounted on:said-carriage, each ofu
- sadd: ‘carn-plates ~definitig; a. centrally disposed:
“camway for: reception-of ‘the needle lugs-in-knit=:
ting position;reuter-fied: transfer cams: on- both.:
sides- of--said ‘carm plate-defining a pair: of-trans-.
fer-camways : for selectively: receiving. certain. of:
. the-needle-lugs in extreme forward transfer posi~.:
tion, auxiliary transer cams- drsposed rearwardly::
of said outer transfericamsgnd normally advancs:
ingalliof theneedle lugs:-te a-receiving . position:
rearwardly of said: transfer.position, centrally.dis<:

;- bosed ¢ controlling- -cams cooperating- with said -
6L, ;

fect knitting and stitch<transferring: operation -

d1m1n1sh1ng ‘the: number of ‘loops+in successive
-knitted article- durmg 8- complete trav- :

Tows- of &
ersing ‘movernent of the! carrlage P
07 In. a knitting ‘machine  of - the*

having’ upwardly ineclined front and rear- needlie -
beds and a' carriage reciprocating over said needle -

beds; transfer-clip needles slidable in said needle
beds and ‘having rearwardly disposed lugs, outer
jacks slidable in said needle: beds; 1ntermed1ate
jacks slidable in -said needle’ beds lugs ‘on’ said
outer and intermediate Jacks sa1
and. ‘outer -jacks being mdependen 1y - adjustable

intermediate

to forward operative pos1t1on said- mtermedlate*

jacks'and said ‘outer Jacks both ‘ekté "dmg out=

Wardly of said needle ‘beds; front and: Tear cam-

65

~plates -mounted on -said carriage, ‘each- of said "

cam plates deﬁning a centrally d1sposed knit-

ting camway for reception of the needle: lugs in

knitting ‘position, -outer fixed “transfer cams on g ¢

both ‘sides of said cam’ “plate’ deﬂmng a’ pa,ir of““
transfer camways for selectlvely recelving certain
of“the needle lugs in" extreme forward transfer

pos1tion auxmary transfer cams dlsposed rea‘r-

wardly“of ‘said outer-transfer cams and’ normally

75

knitting camway-and adapted to-engage-the. lugs-
of+'said- ‘intermediate - jacks--for: advancing the :
needles to knitting: position; éxtensible:. and're-
tractablesouter: controlling. cams: alternately. .co«:

“ped: type e zoperatifig-with each:of:said:-transfer:-camways in.

opposite directions of utravel of the.carriage and:-
adapted to engage: theclugs of the.intermediate « -
jacks:of' selecteds needles - for - advancing - sai
needles to transfer position, and rearwardly dis<:
uposed, -alternately “operating. controlling :cams
adapted to.engage the outer. jacks oi said selected.:
neédles- ror advancing: their-respective interme=-!
diate-jacks to eperative position; :whereby to po=:
sition: selected needles -intransfer position- sub= -
Sisequentto-their-knitting. ‘opetation and simulta~;
neously’ effect. knitting:. and: st1tch-transferr1ng
operations- dimmlshmg the number of . loops in‘
successive rows-of & knitted article during a com- =
plétetraversing movement of the carriage. S

454 L knittrng machine - in" accordance with'c
claim: 1 further characterized ‘in that said last-.:
mentiched” controllmg cams ‘are’ wedge<shaped
and retractable, ipresenting ‘opposed extended
lead g édges’in thelr operative extended position:-

5 'A' : knitting ‘mschine -in accordance Wzth




2,59

L 25 00Y

claim.2 further, charsteu_
men "ﬁnedw co 11 \

hat sald last—
wedge-shaped
- sed ~extended
ative extended posi-

nientioned- controhln :
and retractable, pr
leadmg edges 1n the
tron : .
M. In g kmttmg machl of the V-bed type
havmcr upwardly m lmed orit, .and rear; needle
beds and a carriag 1procatmg over sald needle
beds,. transfer-clij dles. slidable in said needle
beéds. and havmg
Jacks slidable in sa1
Jacks slidable . in. sa1
outer and mtermed1

eedle beds, 1ntermed1ate
eedle eds lugs on_ said
je ntermediate
tly- adjustable.

plates on said earnage eac a1d cam plates
havmg a foremost 1qng1tud1na1 group of cam.
blocks defining a centrally disposed knitting cam-
way. for reception .of the -needle lugs in kmttmg
position and a pair of outert
selectlvely 1ece1v1ng i of the needle lugs in :
extreme: forward transfer. position and auxiliary.
transfel cams dlspose rearwardly of: each. of said .
transfer camways and normally advancmg all of

12

position and, a. pair. of outer fransfer camways for,
selectwely recelving certain of t e “needie Iugs in
extreme forward. {ransfer. pos1tion and. auxiliary
transf_er cams disposed rearwardly of each of said;

the needle lug

). & recewmg p051t10n rearwardly
of. said transfer position; a second group of cam
blocks comprlsmg centrally disposed controlling
cams cooperatmg with said knitting camway and’

10 adapted to engage the lugs of said mtermediate

" jacksfor advancing the needles to knitting’ pom-
tion, said centrally “diSpdsed controlhng cams
comprising an intermediate trrangular ‘resetting
cam and g palr of wing ¢ams spaced irom said re-

ardly disposed lugs, outer 15, sefting. cam; and a pair.of outer controlhng .cams

’ alternately cooperatmg W1th ‘each of said trans-
far camways in opposite d1rect10ns of ‘travelof the
cairiage and’ adapted to engage ‘the. lugs of the .
1nte1med1ate Jaeks of selected néedles for ad-

; ﬁd Tear cam. 20 vancmg ‘said ‘needles ‘o transfer posxtlon each .

b pair of sald last-mentioned controlhng cams com-
prising g, trrangular resettmg cam and a pair of
extensible and retractable wmg cams . spaced
therefrom; and a th1rd group of alternately op-

transfer camways for 25 eratmg controlhng cams adapted to engage the

outer Jacks of sa1d selected needles for advancmg
their. respectwe mtermedlate ‘jacks to operatlve

position, whereby to posmon ‘selected needles in
transfer posrtlon subsequent to their. kmttlng op-

the-needle lugs to a receiving position rearwardly 30, eration and simultaneously effect knitting .and

of sard transfer pos1t10n a, second group of cam,
blocks comprising centr lly,_dlsposed controlhng
‘cams cooperating with, said knitting camway and ;
adapted to engage .the lugs of said inter dxate

jacks for advancing the needles-to knitting posi- 88,

tion, said centrally disposed .controlling cams,
compnsmg an_jntermediate . trla.ngular resetting
cam and a pair. of wing cams:spaced: from said
resetting. cam, and a pair_of outer: controllmg
- cams. alternately cooperating . wlth -each of -said
transfer camways in -oposite .directions, of travel,
of thecarriage and, adaptedto engage the; lugs.:
of .the 1ntermed1ate jacks of. selected needles for..
advancing said needles. to transfer posxtron, each
pair of said last mentioned controlling cams com-. :
prisinga. triangular resetbing.cam and g pair: of .
extensible . and::refractable : wing. cams spaced..
therefrom;-and a thirdgroup of alternately:oper-,.
ating controlling -cams, adapted to. engage, the
outer jacks of.said. selected needles for advancmg
their respective intermediate. -iscks-to, operative
position, whereby. to position: selected. needles: in.;
transfer position subsequent tq their-knitting:op-.

eration and:simultaneously. effect knitting . and~ 85.
..the

stxtch-transferrmg noperatxon dlmmxshmg

A%

the carnage_ . ey Wi LSRR
8..In a. knlttmg machme of the V bed type
havmg upwardly inclined. front and rear needle .
beds and, a carriage reciprocating over said needle.l.;:
beds, transfer-clip needles slidable;in said. -needle;
beds and, havmg rearwardly. d1sposed lugs, outer ;.
jacks:slidable in. said:needle: beds; .intermediate .
jacks. slidable:-in ;said. needle: beds, lugs on said ,
outer -and intermediate, jacks,;said. mtermedlate',_,
and ; outer .Jjacks.being independently adjustable -
to forward operative position, said. mtermedlate;

jacks and said_outer.jacks both exltendmg out-~
wardly of;said needle beds;
plates. on.said carriage,-each;of sald .cam, plates

having: a foremost longrtudmal group. of- cam .

) cent; s
way forsrecep.lon of the ,needle,lugs in

‘50, plates

kmttmg :75 triangular resetting cam. and.a.pair of extens1ble""{;

“stitch-~ transferrmg operatlon dmnmshlng “the
number of loops in stccessive rows.of g knifted
artlcle durmg a complete traversmg movement
of the carriage. Y L

9.In.a knittmg machm _the _V -bed type
havmg upwardly mchned front and rear needle .
beds. and a carriage reclproca ng over said needle
beds, transfer chp needles shdable in said needle
beds and havmg rearwardly drsposed lugs, outer

40 Jacks shdable in- sald needle beds, mtermed1ate

Jacks shdable in said needle: beds lugs on said .
outer and mtermedlate Jacks sard mtermedlate
and outer Jacks bemg 1ndependently adJustable
to forward operatrve pos1t10n said 1ntermed1ate

48 Jacks and’ sa1d outer jacks. both extendrng oub-.

“wardly of said needle beds, each of said interme-
diate. Jacks having an offset, 1earward leg por-
tion underlying a respective ou_te_r jack, front and -
rear cam plates on sald carriage, each of sa1d cam

g 8 foremost longrtudmal group of .

N ‘cam blocks deﬁmng a centrally dlsposed kmttmg

camway,. for reception of the needle lugs in knlt-

ting posrtlon and a pair of outer transfer cam-

ways for selectlvely 1ece1v1ng certam of the’ needle ,

lugs in extreme forward transfer posrtlon and

“auxi 'ary transfer cams dlsposed rearwardly of_,

60 ond group of caxn blocks compr1s1ng centrally

dlsposed controlhng cams cooperatmg with said’
knitting camway and. ‘adapted to engage the lugs -
o

65 posed eontrolling cams comprrsrng an 1nterme- .

drate trlangular resettmg cam and a palr of

; and rean cam’,

Jacks .0f ‘selu.cted 'needles for advancmg sald N
needles t6 transfer position each pair of said
last-mentioned.,controllmg. cams. ‘comprising .a
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and retractable wing cams spaced - therefrom;
and a third group of alternately operating con-
trolling cams adapted to engage the outer jacks
of said selected needles for advancing their re-
spective intermediate jacks to operative position,
whereby to position selected needles in transfer
position subsequent to their knitting operation
and simultaneously effect knitting and stitch-
transferring operation diminishing the number of
1o0ps in successive rows of a knitted article during
a complete traversing movement of the carriage.

10. A knitting machine in accordance with
claim 7 further characterized in that said third
group of confrolling cams are wedge-shaped and

retractable, presenting opposed extending lead- 15

ing edges in their operative extended position.

14 :
11. A knitting machine in accordance with

. claim 8 further characterized in that said third

group of controlling cams are wedge-shaped and
retractable, presenting opposed extending leading .
edges in their operative extended position.

12. A knitting machine in accordance with
claim 9 further characterized in that said third
group of controlling cams are wedge-shaped and
retractable, presenting opposed extending lead-

10 ing edges in their operative extended position.

WALTER GRANOV.
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