Sept. 15,1942. = M. C. MILLER ETAL 2,295,597
PATTERN MECHANISM FOR KNITTING M‘ACHINES’
Filed Feb. 2, 1939 . 8 Sheets-Sheet 1.

__‘
J

g .
~~ X -T—-‘- 5 .
‘ !é’? S S 9 o X o | ]
. QD N N g
. >
’ S S i

=

304 L302i +
. L97/ T -
20

9490

HO 06" 102] |“94
|
=N —
86
8
310, 8 .306
308 P
08" e
T T - N
2| 196
02T+100
e TESETES
j_—:_:ﬁ::

96 —|%| 98
T 1

s T‘T ~ » !

4l :h

] R e~ i
¥ 3 J
N ~N “
0 u'n

[ARYS

Wi t1
N\
Rz

INVIH G

1 T , %‘ 1
‘ . 3 I~ ‘ i H =K l

98\ I

88
— o
_do2,

__
—
=%

2 80
240

202
39|

42

81

N
N %
il '
3 11
~ = R ]
o 0 M ;,Qi 1
S S Y §i‘m'&4 R ‘S T .
RN I /Ny i

g L
“
777

L e— R




Sept. 15, 1942. .M..C. MILLER ET AL 2,295,597
PATTERN MECHANISM FOR KNITTING MACHINES ‘
Filed Feb. 2, 1939 8 Sheets-Sheet 2

.2{’1'?.2. | = %

INVENTOR
€ e tln

Cany » %«7,
ATTORNEYS ¢




.M. C. MILLER ETAL

Sept. 15, 1942.

2,295;597

PATTERN MECHANISM FOR KNITTING MACHINES

8 Sheets—Sheet 3

Filed Feb. 2, 1939

INVENTOR
s
Hddrizg!
TORN

EYs/

—_ m C__H
. i 99F Wm;m =
zry)  OF L e )
Y. 99 ‘ _—|
== orz 9SF
\, £ ,V.,\\\\ *Nu\
o T : - /
S \\\a:,,/ 29, 857 | ZOZ]
ez ° NN
A7~ \ U -
%mNn \\\\“\ _\_ / _ ,_ = IIQQN-. ™ :/././mh |
A ity /7)) ‘ez —I'T 169
_: H ) \ , / T m I.
. iz _,/, \ | : A%/l\\ / a/ my = -
,/.MMVI,A/I/| o ||._— = I.MV\ o~ b g
- e @, 1 Hh Hi Hi 22
[icezzl R Sz i
p2z m\N\ s _\_ — % Sm\ Q\N _ m_ \&\ .
e 262 PE2 |7 277" 007, Jdor] >t e e
¥ o) —— o67/ 967277 [5) 5oz bor, Lorz \u7z
o€z (osz - 987 5 & — 857



‘M. C. MILLER ETAL
PATTERN MECHANISM FOR KNITTING MACHINES

Sept. 15, 1942.

2,295,597

8 Sheets-Sheet 4

Filed Feb. 2, 1939

INVENTOR
il
fm‘d
¢
ASTOEnEYs T

Ptay €
Pay

YL ih 4

P8F

a
" _ .Q
e _
. | )
= = |
! E
, A Nt ==
M 1. po 26,
- A -
H (96§ X
4 687,
\ " g57—i-c14)
. NEEVYr s |
Uil teer )79
e
V = L8 G\ |
067 ”.r., G6F \ FBZ , 1]

267 “\p6F




2,295,597

Sept. 15, 1942.

M. C: MILLER ET AL
PATTERN MECHANISM FOR KNITTING MACHINES

8 Sheets-Sheet 5

Filed Feb., 2, 1939

vl
. Xy
BLE 2LF OLF OF mwz wo”m
, N _
: T 0
F F N (%
Rk M
.w_m ____m. ; . WWIM
= = D I -
of I IEp ke -82 a
ge | =/= m lu_m._“__..__ y <
@W Z9F . 9GF J
- 09F LH—gcr IR N
o7, PP - WP
997 T oer o7 I\
90K, |. PSH VW —gz7 (a7 zor. - OFR. 2| R
B Z0F, Fu 77 N Zam | =/ POFD, 9OF N
. 0T 7 i = 027 Nl b
o L PO MT- : \www/ﬂw nialElsta ;www*r ! ..wm A \
%6 J | Lpe et g6l NEOF J-| |- PO ymentiniB6 L)) \['gord-1L- ;e &
—, Il ep L . )_ 1| b L LR L s = TLPNe6 U =
Ly b= [ i\ % Ll Th i i 227 /)
— I ) 997/ 5op 207 07|\ Wergmeyir WA o
i | e B s w2 Ll (B AL R “ooz—1 \IF0Z 997 W,
T 06 : ] e :, 867~ So¢ 5z A |
: S g8 ~ = , \! 96 7 s =120 zoz NIL__ Wezz
e 0 Mw SN il NS S0z e7Z
Sm—- . | .y e |
L—de—h /89 L s Wk [ Wil |l g s (R

08 F9~27Z>"rg7 e G6F %%MN



M. C. MILLER ETAL
PATTERN MECHANISM FOR KNITTING MACHINES

Sept. 15, 1942.

2,295,597

8 Sheets—Sheet 6

Filed Feb. 2, 1939

INVENTOR

#F
06-7 =
Y
L = I\ 76
s R 3
OFF ) ST v
20H | S5 >
e L
LOA = = &
60, M.NN | ° ‘ io

X A

L
779
t

. 7
907" 207/ | (LFF [jo
| gor’ ‘orF




2,295,597

Sept. 15, 1942.

M. C. MILLER ETAL

PATTERN MECHANISM FOR KNITTING MAGHINES

Filed Feb. 2

8 Sheets~Sheet 7

1939

’

- L
_ m 96 06 89 W/
| A .,ylu‘“._,_..w.. = X
\ssiOil e N
BN \e =0 2 Yot
SCil .
b/ EEEENo0E ] o
——@memm.d.,.whm, %W\ o
==\ Zor
LT 28 gce
—_ 210
XAk zee
lef
\ ||||||| l\l’J\IMI . - 5
e e e
\_.\\vﬂu//v,-_.,_wmun_h..nlunm = h@.ul_m_.. 4
W@t 69 L=t 1L D
WA el H | ez ozer) |0s 82
96E; GEE| ESET 09| Ob it FECE. A
\,N.Qh: g (@ n. |MNW) wJ, —— e ,
= CHaLS :
A gl P <oz
008 \9GE “eass _
El B 72
(A ~ 9Pt
2 Z7¢ PRl °
0LE/ 0651 98E g 9EEN " gor |9 09c FSE
o= || 2887 N/ERE | BeE | PEE N .
@ PZE || o [Regs Nope |\ (2E5
e




2,295,597

" M. C. MILLER ET AL

Sept. 15, 1942.

PATTERN MECHANISM FOR KNITTING MACHINES

8 Sheets~Sheet 8

Filed Feb. 2, 1939

08.

/06

Lercberd

\Q%
EEESEssESEEEESSEessmoESESESHS "
e e e e |
SRE=EEE - 1
e = :
- - - - — I I
—_ — ot " - - L
1.II_ - i C _ = il
= -] = - s — l_ i
. T

i = 1
a1 - |h. Iu — |l L s o
_ = k|
w._l - — X -
— r — T - D —— — r
fdlan I TR - - “; —1- !
| hud | 1 e e i e I I =

o

3 >

mM W..R
Wy, o N

Hee
R
&

06

88




Patented Sept. 15, 1942

'UNITED STATES PATENT OFFICE

2,295,597

2,285,591

PATTERN MECHANISM FOR-ENITTING
"MACHINES

-Max C. Miller, Cumberiand, R. L, and Fritz
Lambach, Fairview, N. J.; said Lambach as-
signor to Robert Reiner, Incorporated, Wee-
hawken, N. J., a corporation of New Jersey

Application February 2, 1939, Serial No. 254,246
(CL 66—154)

39 Claims.

The present invention relates to improvements
in pattern mechanism for knitting machines.

The invention is herein disclosed in a preferred

form as embodied in a flat full-fashioned knit-

ting machine of the general description which

includes knitting devices and various auxiliary

mechanisms for performing fashioning and other

operations incidental to the production of a full-
fashioned hosiery blank. While it is expected
that the present invention will find its greatest
field of usefulness as applied to fully automatic
hosiery machines adapted for the knitting of full-
f4shioned foot and leg hosiery blanks, it will be
understood that applicants’ improved pattern
control may be employed with advantage in fiat
knitting machines of the same general class which
" may comprise one or a plurality of knitting sec-
tions, and also to machines of other types fnclud-
ing circular machines which may be fitled for

the performance of all or a portion only of the :

several functions of which such machines are
capable. .

Machines of the general class referred to are
ordinarily provided with & pattern chain which
is given a step-by-step advancing movement dur-
ing the knitting of the successive courses.of the
blank, and operates through the cooperation of
buttons on the chain and cooperating pattern
levers supported adjacent the usual single driv-
ing sprccket at one end of the chain, to auto-
matically institute and discontinue various oper-
ations of the series. With the increasing demand
for complete automaticity, and with the greater
complexity of modern full-fashioned machines,

the number of individual pattern controls which <
it is required to operate, has increased far beyond.

the capacity of the ordinary pattern chain. In
modern machines which may require eighty or
more individual pattern controls, it has been
found necessary to provide additional pattern
mechanisms supplemental to the main pattern
chain of the machine which may, for example,
take the form of supplemental pattern chains
or pattern shafts, for the actuation ‘of the many
pattern controls. Auxiliary mechanisms of this
general description, have been found objection-
able in that they are costly and tend to greatly
increase the number of operating parts, and also
the hazard of failure of the paitern mechanism
properly to perform the functions for which it is
intended. : -
It is a principal object of the present invention
{o provide a novel and improved pattern mecha-
nism_including a pattern chain or equivalent
_form of pattern carrier having actuating bumps

[

40

50

55

thereon, for dictating the operation of the several
cooperating mechanisms during the continuance
of the knitting operation, and a novel and im-
proved arrangement of the pattern controls, these
parts being constructed and arranged to permit
the actuation of a very large number of pattern
controls directly from the chain without unduly
increasing the size and weight of the chain, or
the mass and complexity of the pattern controls
actuated therefrom.

It is more specifically an object of the. inven-
tion to provide a novel construction and arrange-
ment of a pattern chain and the driving and
control mechanisms associated therewith, to per-
mit the location of pattern levers to be actuated
by buttons on the chain at a number of separate -
control stations located along the length of the
machine, whereby a simple and effective arrange-
ment of the pattern chain actuated controls may
be effected, with the elimination of long linkage
connections in the pattern controls between the
several pattern levers and the actuating mecha-
nisms controlled thereby. '

It is another object of the invention to provide
in a pattern mechanism of this general descrip-
tion comprising a pattern chain for dictating the
operation of the several cooperating mechanisms -
of the machine, a novel construction and ar-
rangement of the chain and the actuating and
pattern control mechanisms associated therewith
whereby adjustment of the pattern mechanism
may readily be made to permit a greater facility
in adjustment of the pattern mechanism than
is possible with pattern controls known in the
art, to adapt the machine for the manufacture
of any particular size, shape or design of hoslery
blank or other knitted article as the case may be.

With these and other objects in view as may
hereinafter appear, a feature of the present in-
vention consists in the provision of a pattern
mechanism for a flat knitting machine compris-
ing an endless pattern chain supported along the
length of the machine, and a plurality of pattern
control stations spaced along the length of the

" chain, each comprising & number of pattern con-

trol elements arranged to be acted upon by the
chain. P

Another feature of the invention consists in’
the novel construction and arrangement of the
driving and supporting mechanism for the chain
comprising a separate driving sprocket associ--
ated with each pattern control station, and
means for simultaneously driving said sprock~
ets to cause the activating portions of the chain
at each control station to be supported and ad-
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vanced in an exact timed relation to the opera-
tion of the machine. .

Another feature of the invention consists in
the novel construction and arrangement of the
pattern chain and the pattern control elements
actuated thereby, whereby narrow gauge con-
trol buttons may be employed without compli-
cation of said pattern elements to permit a very
large number of such pattern buttons and pat-
tern elements controlled thereby to be spaced
widthwise of the chain without unduly increas-
ing the width or total weight thereof,

" -Another feature of the invention consists in

the provision of a pattern mechanism includ-
ing a pattern chain and racking means for ad-
vancing the chain one or more unit distances to
& new operating position at regularly recurring
intervals during the continued rotation of the
machine, in which the pattern chain iIs of suffi-
cient length, so that the number of unit lengths
In the chain will be at least equal to or in excess
of the greatest number of such intervals which
will occur in the knitting of the longest fabric
piece which the machine will be called upon to
produce, -

Another feature of the Invention consists in

the provision in a pattern mechanism of this de- -

scription, of a variable racking means which is
automatically adjustable to advance the chain
one or a plurality of such unit distances during
each of said intervals. oo :

Another feature of the invention consists in
the provision of a novel and improved form of
pattern control actuated from the chain to cause
such a pattern control to be moved into and held
in operating position during the knitting of a

number of successive courses by a single button

.on the chain, and subsequently to be thrown out
of operation by a second button on the chain,

whereby the use of the usual series of pattern 4

chain buttons to hold the pattern control in its
raised operative position during the knitting of
& number of consecutive courses is eliminated,
with a consequent simplification of the chain and

" resulting ease of adjustment. : ,
Other features of the invention consist in the

- various improvements of the Dpattern mechanism
disclosed, adapted to secure a simple and most
efficient construction and operation of the pat-

tern mechanism,. and to facilitate adjustment ;

and control of the pattern mechanism by the
operator. B '

The several features of the Invention consist
also in the devices, combinations and arrange-
ment of parts hereinafter described and claimed,
which together with the advantages to be ob-
tained thereby will be readily understood by one
skilled in the art from the following description
taken in connection with the accompanying
drawings, in which Fig. 1is a somewhat diagram-
matic plan view showing. the left half of a twen-
ty-four section full-fashioned knitting machine,
to illustrate particularly the improved pattern
mechanism including the pattern chain.and a

number of control stations cooperating there- ¢

with spaced along the length of the chain; Fig.
la is a plan view similar to Fig. 1, showing the
.right hand half of the machine; Fig. 2 is a sec-
tional view in left side elevation, taken on a line
2—2 of Fig. 1a llustrating particularly one of the
pattern control stations and including the
Pointex spindle pattern control associated there-
with; Fig. 3 is an enlarged detail cross section of
the machine looking from the left, illustrating
particularly the left hand control station of Fig.

-t

-

L1

1 and including the narrowing cam shaft shift
control, together with applicants’ improved
racking mechanism adapted for advancing the
chaln one or a plurality of unit distance steps for
each regularly recurring interval during machine
rotation; Fig. 4 is a sectional view in front ele-
vation taken substantially on the line 4—4 of
Fig. 3; Pig. 5 is a detail plan view on an enlarged
scale and with parts broken away, illustrating
three of the control stations comprising appli-
cants’ improved pattern mechanism; Fig. 6 is an
enlarged detail view in rear elevation and with

- parts broken away illustrating particularly the

narrowing - control, together with one specific.
form of pattern control element for impearting

- Mmotion from the pattern chain; Fig. 7 is a sec-
"tional end view looking from.the left of the left

hand control station of the machine, showing
the chain in its lowered inoperative position to
permit resetting or adjustment. of the pattern
chain; Fig. 8 is a detail view looking from the rear,
lllustrating a'specific form of control associated
with one of the intermediate pattern control sta-
tions of the machine; Fig. 9 is a view looking from
the right, of substantially the parts shown in Fig.
8; Fig. 10 is a detail sectional view in front ele-
vation illustrating particularly the right hand )
control station and the belt tightening device of -
Fig. 1a; and Fig. 11is a somewhat diagrammatic

plan view showing a portion of the pattern chain,

together with the control buttons thereon.

The invention is herein disclosed as embodied
in a fully automatic flat full-fashioned knitting
machine which may be of ordinary description,
only so much of the machine being herein dis-
closed as is believed necessary to illustrate the
connection of the present invention therewith, -
As best shown'in Figs. 1, 1¢ and 2 of the drawings,
the machine comprises a twenty-four section ma-
chine having the usual cross frames 10 located at
spaced intervals along the length of the machine
and rigidly connected together by the usual lower
front rail 12, rear rail 14, sinker rail 16 and work
table 18. The machine is also provided with the
usual operating shafts extending along the
length of the machine, & number of these shafts
including the needle knitting motion shaft 20
and needle press motion shaft 22, the catch bar
forward and back motion shaft 24, and the web
holder vertical motion rock shaft 26 being shown
in Pig. 2 of the drawings, The machine is also
provided with the usual main cam shaft 28 which
extends throughout the length of the machine
and is provided with the usual operating cams
for actuating the several co-operating mecha-
nisms of the machine. .

The knitting instrumentalities of the machine
include a series of knitting needles 30 associated
with each knitting section supported for move-
ment en masse on needle bars 32, yarn measuring
sinkers 34 slidably supported in sinker bed 36
and knockover bits 38. A narrowing machine
frame of ordinary description is shown in Fig,. 2
comprising supporting arms 40 secured to rock
shaft 42 extending along the length of the ma-
chine and lengthwise extending connecting rod
44, A narrowing spindle of ordinary description
for controlling the positions of the narrowing
points (not shown) ig Indicated at 46, together
with the actuating connections therefor including
ratchet 48, pawl 50, pawl link §2, and cam actuat-
ed lever 84. The machine is also provided with
the usual yarn carriers such as that indicated at
56, secured to carrier rods which are supported
for sliding movement in carrier rod supports 58
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located at spaced intervals along the length of the
machine. Reciprocating movements are im-
parted to the yarn carriers and advancing move-
ments are imparted to the sinkers by means of
. the usual friction bar and slur cock mechanism.
As shown in Fig. 2, the usual friction driving rod

for the machine is designated at 60 having

mounted thereon friction boxes such as that des-
ignated at 62 connected by arm 64 with a selected
carrier rod. : hd

In accordance with the present invention, ap-
plicants have provided a novel and improved
pattern control mechanism for the machine
which comprises a pattern chain 80 and racking

mechanism controlled from the main cam shaft |

of the machine for advancing the chain one or
more unit distances at regularly recurring inter-
vals of machine rotation. In the illustrated em-
bodiment of the invention the interval chosen is
the rotation of the main cam shaft through one
revolution. It will be understood, however, that
s different interval may be employed as, for ex-

3

is proposed to employ very narrow buttons which

~ will be preferably not more than one-eighth inch .

. in thickness so that a large number of lanes for

the pattern buttons may be provided without un- -
duly increasing the width and consequent weight

_and difficulty in construction of the pattern

chain. In the event that the six pattern control
stations 81 to 86 inclusive, are employed, it. is
proposed to arrange the lanes and pattern but--
tons supported thereon so that every sixth lane
considered widthwise of the chain will cooperate
with'a pattern lever mounted on the same pat-
tern control station. . In this manner, it is pos--
sible to employ the extremely narrow buttons
above noted in combination with pattern levers
which may be of the usual relatively heavy con-
struction on eacli pattern control station. It may

" be assumed, for example, that the buttons lo-

20

ample, the rotation of the cam shaft through & -
designated number of revolutions. The pattern -

chain 80 is made up of a large number of unit
lengths which may be defined as the length of
chain required between centers of buttons located
in adjoining positions lengthwise of the chain for
controlling the operation of the machine at each

recurring interval of machine rotation. In ac- °

cordance with one feature of the invention, it is
proposed to provide a chain of sufficient length
so that the number of unit lengths in the chain
will be at least equal to or in excess of the great-

est number of recurring intervals of machine op- :

eration during each of which the pattern chain
is moved one or more unit distances from one op-
erating position to another in the knitting of a
single foot and leg hosiery blank. For purposes

of fllustration, it will be assumed that the long- :

est foot and leg stocking blank which the ma-

o

Tt

chine will be called upon to knit will require 4800 . .-

revolutions of the main camshaft, that the chain
is advanced at least one unit distance with each
revolution of the cam shaft, and that the total

length of the chain employed will, therefore, be -

the sum of 4800 such unit lengths. In the illus-
trated construction, the chain is made up of a
" geries of links which are. constructed and ar-

ranged to permit the supporting of pattern but- 5

tons on each of said links. Since an advancing
movement of the chain equal to one length of the
link will operate to place the next succeeding
putton on the chain in operating position, the
chain will have 4800 links. v .

In the illustrated embodiment of the inven-
tion, the pattern chain 80 is arranged with a rel-
atively large number of patern control stations,
six such pattern stations numbered consecutive-
1y 81, 82, 83, 84, 85 and 86 being shown in Figs. 1
and la of the drawings. It will be understood
that a greater or less number of such stations
may be employed, as may be found desirable, in

. the manufacture of individual machines. Each
of the pattern control stations generally referred
‘versely -of the chain on which are supported a
desired number of pattern levers arranged to be
engaged by bumps on the chain. It will be un-
derstood that a separafe lane considered width-
wise of the chain is provided for the button or
buttons arranged for actuation of each cooperat-
ing pattern lever which may be located at any
one of the several pattern control stations. In
accordance with one feature of the invention, it

€0

85

to comprises a supporting frame extending trans- .

70

cated in lanes f, 7, 13 and so on, will be acted
upon only by pattern levers located at one desig-

‘nated pattern control station of the machine,

that lanes 2, 8, 1§ etc. will cooperate only with
pattern levers located on a second such pattern
control station of the machine. -

. To -insure that the narrow engaging portions
of the pattern levers will be accurately registered
with the cooperating buttons on'the chain, there
is provided with each control station, a guid-.
ing comb 87 through which the button engaging
portions of the pattern levers extend.

In order that the chain may be properly sup-
ported at each of the several operating stations,
and further that the movement of the chain
at each station may be properly synchronized:

_with the operation of the machine independently

of any slack which may be provided in the
chain along its length to take care of contraction
or expansion, applicants provide a separate driv-
ing sprocket for the chain at each pattern con-
trol station, and a single drive through which
the sprockets are given a synchronized step-by-
step advancing mpvement. In the preferred con-
struction, there is associated with each driving
sprocket, a table support which extends length-
wise of the chain from each side of the associated
driving sprocket, so that the chain is supported
in a uniformly flat position for an appreciable
distance at each driving station. With this con-
struction and arrangement of the driving and
supporting means for the chain, it will readily
be seen that the positions of the several coop-
erating pattern levers at any .one control sta-
tion, may be staggered with relation to one an-
other to permit the use of a relatively large.
number of such pattern controls without inter-
ference from one another. S

Further in accordance with the invention, ap-
plicants provide means for simultaneously mov-
ing the several driving sprockets and the chain
supported thereon downwardly away from the
cooperating pattern levers to permit manual
racking or resetting of the chain as may be de-
sired without disturbing the setting of the sev-
eral pattern controls through the engagement
of the buttons with associated pattern levers at
any of the several pattern control stations.

As best shown in Figs. 3,7 and 11 of the draw-
ings, the pattern chain 80 is supported at.each
driving station upon identical driving sprockets
88 secured to sprocket shafts 88 rotatably sup-
ported on brackets 80, Each of the shafts 89

" is provided at its forward end with a bevel gear

75

92 which meshes with a cooperating bevel gear
94 secured to a pattern drive shaft 96 extending
along the length of the machine, it being under-
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stood that there is one such bevel gear 84 ar-
ranged for engagement with a cooperating beve1
gear 92 and sprocket shaft 89 for each driving
station along the length of the machine. The
extreme right hand end of the pattern chain
80, as shown in Figs. 1a and 10, is supported on
an additional sprocket 88, which together with
its supporting pivot shaft 89, serves as a chain
tightening unit. This idler unit including sprock-
et 88 and shaft 89, is carried on a bracket 85 hav-
ing sliding engagement with the drive shaft 96.
Adjustments in the position of the bracket 95
lengthwise of the shaft 96, in order to tighten
" or loosen the pattern chain are effected by means
of an adjusting screw 87 screw-threaded into a
nut formed in an extension of the bracket 95,
Bnd rotatably supported against axial move-
ment in a stationary bracket 99.

The supporting brackets 90 for the driving
sprockets 88 and chain 80 are pivotally supported
on. the pattern drive shaft 96 and are. controlled
to be moved simultaneously into the horizontal
operating position shown in Fig. 3 or to the
alternative depressed inoperative position shown
in Fig. 7 through connections which include a
worm gear segment 98 rigidly secured to the
hub portion of each bracket 90, aad arranged
for engagement with s worm (00 on a vertically
extending worm shaft 102, one such worm 100
and shaft 102 being provided for each support-
ing bracket 90. The shafts 102 at their upper

ends are provided with bevel gears 104 which

mesh with bevel gears 106 secured to 8 shaft 108
extending along the length of the machine.
Fixed bearing brackets | 10 spaced along the
length of the machine provide bearing support
for the shaft 108 which is provided at the left-
hand end, as shown in Fig, 1, with a hand wheel
112, The several supporting brackets 90, sprock-

ets 88 and chain 80, are normally locked in their 40

relatively raised operative position by means of a
horizontally disposed -locking plunger 107 sup-
ported in a sleeve jacket 109 formed rigidly with
the machine frame (see Figs. 4 and 7). The
plunger 107 is arranged for locking engagement
with a socket 111 formed on an upwardly extend-
ing portion 116 hereinafter more fully to be de-
scribed, of the bracket 90 associated with the
extreme left-hand control station 81 of the ma-
chine. The plunger 107 is provided with a
knurled head to facilitate actuation thereof by
the operator, and is spring-pressed into its lock-
ing position by means of a small compression
spring §13. When moving -the chain to its dis-
.engaged position, the operator must first man-
ually withdraw the plunger 101, thereafter turn-
Ing the hand wheel 112, so that the plunger is
moved out of alignment with. its socket. The
socket IH is provided with a bevelled edge which
contacts with the plunger during the return or
upward movement of the chain and associated
parts to operating position, to cause the plunger
107 to be retracted against the pressure of its
spring 113, and then to be snapped into locking
engagemeént with the socket hole, ,

In order that the setting of the pattern chain
80 may not be disturbed by the operation of
swinging the brackets 90 to and from the opera-
tive position shown ‘in Fig. 3,
8 locking device under the control of the opera-
tor for locking the drive shaft 96 for the pattern
chain in a fixed angular position with relation
to the brackets 90. The locking device referred
to, comprises a spring-presséd detent plunger (14§
supported in an upwardly extending sleeve Jacket

there is.provided .

6

10

15

20

30

. ring intervals during machine
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{18 mounted on the bracket §0 associated with
the left-hand end pattern control station of the
machine, see Figs. 3, 5and 7. A small compres-
sion spring 11T coiled about the plunger {4 be-
tween a collar {8 on the plunger and a shoul-
dered portion of the sleeve jacket 118 tends to
move the plunger downwardly into engagement
with a lock tooth disk 120 on the drive shaft 98,
A detent lever (22 pivotally connected to the up-
per end of the plunger {14 and arranged for en-
gagement against the upper end of the sleeve
Jacket {18 provides a convenient means for rais-
ing the plunger (14 to g normally inoperative
Position. Movement of the detent lever 122 to
the horizontal position shown in Fig. 7 causes
the plunger 114 to be moved downwardly under
the. pressure of its spring {11 into locking en-
gagement with the lock tooth disk 120, thus lock-
ing the shaft 96 and driving sprockets 88 in a
fixed angular position during rocking movement
of the brackets 90 into and out of operating posi-
tion. .

Applicants’ improved pattern chain and the
racking mechanism therefor, are constructed and
arranged to permit variations in the length of the
knitted garment to be made, without the neces-
sity of complicated adjustments involving either
variation of the total length of the chain or the
Dositions. of the many chain buttons mounted
thereon. . .

Features of applicants’ improved construction
now more particularly to be described, include
means for racking the chain at regularly recur-
operation, means
for varying the operation of the racking means
to advance the chain at each interval one or more
unit distances as may be desired, a pattern con-
trol for this mechanism, a locking device for
maintaining any selected pattern lever or levers
in their raised operative position during any de-
sired number of successive rackings of the chain,
and means controlled from the pattern chain of

~ the machine for controlling the operation of the

- locking means,

45

and also for controlling the rack-
ing means to cause the chain to be advanced one
or more unit distances as may be desired each

- succeeding interval of machine operation at which

50

racking takes place.

With the illustrated construction, applicants
preferably provide a pattern chain of sufficient
length having a number of unit lengths at least

. equal to or in excess of the maximum number

55

60

65

70

({]

of such regularly recurring intervals which may
be required for the knitting of the longest fabric
blece which the machine will be called upon to
produce. With the construction shown in the
drawings, it is assumed that the chain will be
racked once for each full revolution of the main
cam shaft, and will therefore be advanced at least
one unit distance for each revolution of the main
cam shaft. It will be understood, however, that
applicants are not to be limited to the specific
racking interval employed, and that some other
interval of machine operation could be chosen
within which the chain is ddvanced at least one
unit distance to its next operating position.

In the illustrated embodiment of the invention;
applicants disclose a racking mechanism which is
capable of racking the pattern chain from one to
four unit distances during each recurring inter-
val. This mechanism is controlled from the pat-
tern chain to reduce or Increase as may be de-
sired, the number of tackings which will take
place during any desired portion of the knitting
operation. For example, if. it is assumed that
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the longest welt to be knitted is 8’’, and that 400
courses are required for the knitting of such a
welt, the chain will be racked through one unit
distance with each recurring interval, or 200
times, prior to the knitting of the picot, and will
again be racked through one unit distance with
each recurring interval, or 200 additional times,
pefore the operation of closing. the welt takes
place. Where a shorter length of welt is to be
knitted, the variable racking mechanism herein-
after more_ fully to be described, will be rendered
operative during certain of said recurring inter-
vals to cause the racking mechanism to advance
the chain at each interval through a plurality of
such unit distances, thus causing the chain to be
advanced more rapidly to a position at which the
picot button and subsequently the welt closing
control buttons will be rendered operative to in-
" stitute each of the picot and welt closing opera-
tions, and this without requiring any change in
" the actual length of the chain or in the position
- of the usual control buttons thereon.

As best shown in Figs. 3 and 5, four ratchets
140, 142, 144 and 146 are secured to the pattern
drive shaft 96 and are arranged to be acted upon
respectively by pawls 148, 150, 152 and 154 sup-
ported on upwardly extending arms-of cam actu-
ated levers 156, 158, 160 and 162 loosely mounted
to turn on pivot shaft 164 on a fixed bracket 166.
Each of the cam actuated levers above mentioned
is provided with a cam roller for engagement
with a corresponding cam on the main cam shaft
28 of the machine, These cams are designated
respectively at 168, 17¢, 172 and 74, and are
arranged with cam rise portions of different
heights for imparting reciprocating movements
of different extent to each of the pawls 148 to
154 inclusive. The pawl 154, when engaged with
the ratchet 146, operates to advance the pattern
chain 80 one unit distance with each racking
movement of the pawl. Pawls (52, 150 and {48
are arranged when engaged with their cooperat-
ing ratchets to advance the chain two, three and
four unit distances respectively each racking
movement of the selected pawl.

Further in accordance with the invention,
mechanism is provided which is controlled from
the pattern chain of the machine for controlling
the positions of the pawls 148 to 168 inclusive to

- cause any one of the four pawls to be brought.

into operative relation to its cooperating ratchet
and to maintain the others of said pawls in
inoperative position. This mechanism, as best
shown in Figs. 3, 4 and 5, comprises four slide
control members 176, {18, {80 and 182 extending
transversely of and beneath the pawls {48 to 154
inclusive, each having formed thereon a cam rise
. portion which operates when brought beneath
the cooperating pawl to move the same to raised
inoperative position. The slide 116 is moved to
cause the rise portion thereof to engage beneath
and move the pawl 154 fo inoperative position,
or alternatively to permit the engagement of the
pawl with its ratchet (46 through connections
controlled from the pattern chain of the machine,
which include a lever 184 supported intermediate
its length on a vertically extending pivot shaft
186, and provided at its forward end with a down-
ward extension for engagemeni between two up-
wardly extending lugs formed on the slide 176.
The positions of the slides §18, (80 and {82, are
similarly controlled by means of levers 196, 198
and 200 supported on the vertically extending
pivot shaft 186. Each of these levers 184, 196,

198 and 200 is arranged to be controlled by means

10

s
of o pattern lever associated with the left hand
control station 81 as best shown in Figs. 4 and 5.
The lever {84 is connected by means of a link (92
with a pattern lever 184 pivotally supported on a
pivot shaft 183, and provided with & thin down-
wardly extending contact portion which passes
through the teeth of the comb 87 for engagement
with an associated button or buttons on the pat-

. tern chain 80. A horizontal extension of the pat-

tern lever 194 is arranged for engagement with

" g second pivot shaft 185 forming-part of the con-

trol station 81 to positively limit the downward
movement of the pattern lever toward the chain.

- Identical pattcrn levers -202, 204 and 206 sup-

ported on the rock shaft 193, are similarly con-
nected to control the positions of the respective
levers 196, 198 and 200. The pivot shaft 195 also

~ provides support for a series of locking levers,

20

one such locking lever being provided to coop-
erate with each of the pattern levers 184, 202,
204 and 206. These locking levers are identical
in construction and mode of operation with lock-

"ing lever 252 also supported on the shaft 195, and

will be referred to in connection with the enlarged
illustration of Fig. 6, and description thereof, for -

controlling the operation of pattern lever 246.

30

‘While one specific form of pattern control rack-
ing mechanism has been illustrated in the draw-
ings, which is capable of automatic' operation
from the pattern chain of the machine for caus-
ing the chain to be advanced with each racking

. movement through one, two, three or four unit
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distances with each racking movement of the -
chain, it will be understood that other forms of
such racking mechanism may be employed, and -
that such mechanism may be employed to effect

-a greater movement of the chain with each rack-

ing movement, if so desired. .
With the construction and arrangement of the
pattern chain above described having a plurality
of pattern operating stations spaced along -the
length of the machine, it will be understood that
any desired selection of the several pattern con-
trols may be associated with any particular sta-

- tion. An important advantage which accrues

from the provision of a plurality of pattern con-
trol stations, spaced along the length of the ma-
chine as above described, consists in the fact that
any designated pattern control may he operated
from a pattern control station which is located
adjacent to the mechanism to be confrolied, thus
eliminating the necessity for the usual long con-
necting rods and links usually found on such
machines equipped with a pattern chain and a

single pattern control station associated there-

with. Because of the great complexity of mod-
ern full-fashioned type knitting machines, which
are currently provided with as many as eighty or
more individual pattern controls, it hias. been
found impracticable and it is believed unneces-
sary, to illustrate in detail all of the pattern con-
trols normally associated with these machines.
In order to illustrate the application of the pres-
ent invention for fully automatic control of an
automatic machine of the type described, a few
selected pattern controls have heen illustrated
and will hereinafter be described to illustrate the
manner in which any number of such desired’
controls may be actuated from the pattern chain
80 of the machine. ‘ U

In Figs. 8 and 6 of the drawings is shown the
usual pattern control for shiffing the main cam
shaft 28 of the machine from its usual knitting
to & narrowing position. In view of the l6cation
of the cam shaft shifting mechanism at the left-
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hand end of the machine, the narrowing shift .

control is illustrated in connection with the left-
hand or first pattern control station 8 of the
machine. The cam shaft shift mechanism, which
may be of ordinary construction, comprises the
usual pair of shift roller levers 210 supported on
vertically extending pivots 212 and provided with
shift rollers 214 for engagement with the usual
harrowing shift face cam 216 on the main cam
shaft 28 of the machine. A tension spring 218
connected between the levers 210 tends to engage
the rollers 214 with opposite sides of the cam
216. The operation of the shift levers 210 to
cause the shifting of the cam shaft 28 to and
‘from narrowing position is controlled by means
of a rocker lever 222 pivotally supported at 224

on the machine and provided at opposite ends

with adjustable stop pins 226 and 228 for alter-
native engagement with one or the other of the
shift levers 210. An upwardly extending arm
230 of the rocker lever. 222 is connected by a link
232 with a bell crank 234 pivotally supported
on the machine frame. The laterally extending
arm of the bell crank 234 is connected through
a link 236 to a bell crank 238 which is in turn
connected through a link 240 to a narrowing
control lever 241 supporting on the pivot shaft
242, The lever 241 is provided with a laterally
extending arm 243 which underlies a- laterally
extending arm 244 of a pattern lever 246 on pivot
shaft 193 associated with the left-hand pattern
- control station 86 of the machine, .
. As best shown in Figs. 5 and 6, pattern mecha-
. nism is also provided controlled from the pattern

lever 246 for slowing the machine motor to drive .

the machine at a reduced rate. This mechanism
comprises a link 247 which is connected at one
. end to an upwardly extending arm of the pattern
lever 246, and at its other end to a crank arm 248
of a motor slow-down switch 249, which is thus
rendered operative when the cam shaft is shifted
to narrowing position to cause the machine to
operate at a relatively slow rate. ,

In the operation of a flat full-fashioned type
machine in knitting foot and leg hosiery blanks,
certain of the mechanisms for performing fash-
ioning and other operations auxiliary to knitting,
are maintained in active operation during a num-
ber of successive revolutions of the main cam
shaft of the machine, or through a number of
successive rackings of the pattern chain. These
operations, may be controlled from pattern mech-
anism which in the present instance.comprises
the pattern chain 80 of the machine, and pattern
levers which are arranged to be moved into oper-
ative position, and to be maintained in such op-

(5]
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its raised operative position during the knitting
of a number of consecutive courses is eliminated,
with a consequent simplification of the chain and
resulting ease of adjustment. This improvement
is of particular advantage in connection with ap.
plicant’s variable distance racking mechanism for
the chain to effect a rapid and easy adjustment
of the chain for the knitting of fabrics of differ-
ent lengths. Assuming, for example, that a se-
ries -of identical operations are to be performed
during the knitiing of a number of consecutive
courses, so that the pattern control lever asso-
ciated therewith must be held in its raised opera-~ .
tive position during the knitting of these courses,
an adjustment in the number of courses in which
this operation will be effecteq is readily obtained
by a similar adjustment of the pattern control
buttons to produce relatively fast or slower rack-
ing, as may be desired, while this operation is
being performed.

As best shown in Pigs. 3, 5 and 6 of the draw-
ings, the cam shaft shift pattern lever 248 has

- formed on the button engaging extension there-
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erative position during the continuance of the .

auxilliary operation.” It is the usual practice to
provide a row of buttons on the pattern. chain
for this purpose.

In accordance with another feature of the pres-
ent invention, each of the pattern levers asso-
ciated with the pattern chain which is to be
maintained in operating position during a num-
ber of successive rackings of the pattern chain,
is constructed and arranged to be moved into op-
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erating position by a button on the chain, and -

to be held in this position by means of a latch-
ing device which is released to permit the return
. of the pattern lever and the connections actuated
‘thereby by means of a second button located on
the pattern chain. With this construction and
arrangement of the pattern mechanism, the use
of the usual pattern chain buttons serially lo-

70

cated on the chain for holding a pattern lever in 95

-nism, are each similarly provided

of, a laterally extending pin 250 which is ar-
ranged for engagement with a notched detent
lever 252 loosely supported on pivot shaft 198,
A tension spring 254 connected at one end to the
latch 252, and at its other end to a pin 256 on
the pivot shaft 293, tends to maintain the latch
in engagement with the pin 250. The latch lever
252 is further provided with a narrow gauge
downward extension passing through the align-
ing comb 81 for engagement with pattern but-
tons located in a lane provided for this purpose
on the pattern chain 80. Movement of the nar-
rowing pattern lever 246 to its raised operative .
shown in Fig. 6, causes the pin 250 to ride in the
notched portion of the latch lever 252 to lock the
pattern lever 246 in its raised position. In in-
stances where it is desired to maintain the cam
shaft 28 in its narrowing bosition for one revolu-
tion of the cam shaft only, a pattern button such
as that designated at 258 will be located on the
chain to act simultaneously with the shifting of
the pattern lever 246 to its operative position to
move the latch lever 252 against the pressure of
its spring 254 to inoperative position, thus per-
mitting the return of the pattern lever 246 as
the chain is again racked. Where the pattern
shaft 28 is to be maintained in its narrowing po-
sition during a serles of successive revolutions
of the cam'shaft 28 as, for example, to permit the
Derformance of a series of lace point loop trans-

-fer operations, the pattern lever 246 will be main-

tained in its narrowing position by the latch lever
252 during the entire series of operations, and is
permitted to return the cam shaft to its normal
knitting position only when & properly located
button 258 on the pattern chain 80 is brought
into engagement with the detent lever 252, 1t
will be understood that the mechanism above de-
scribed in its broader aspects is not limited to
the use of separate lanes for controlling the as-
sociated pattern levers and detent levers. It will
be further understood that applicants propose
to provide similar detent levers to cooperate with
other pattern control levers of the machine, As
illustrated, for example, in Figs. 3, 5 and 6 of the
drawings, the pattern levers 184, 202, 204 and
206 associated with the variable racking mecha-
with latch con-
trol levers identified at 260, 262, 264 and 266 piv-
otally mounted on pivot shaft 195 of the left-
hand pattern control station 81 of the machine.

The pattern control for controlling the rack-
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ing of the usual Pointex spindle of these ma-
chines, is shown in Fig. 2 of the drawings. The
Pointex spindle is generally indicated at 280, and
is given a step-by-step racking movement
through the usual pawl and ratchet racking
mechanism including the pawl lever 282 and link
284 which is connected at its lower end to the
rear end of & .cam lever 286 pivoted at 288 on the
machine frame. A cam roller 299 supported to
be axially shiftable on pivot pin 292 is arranged
to be moved into and out of engagement with an

-actuating cam 294 on the main cam shaft 28 of ‘

the machine. A tension spring 296 tends to hold
the roller 290 in engagement with its cam 294,
The roller 290 is shifted into and out of operative
position with relation to the cam 294 to start and
stop the racking of the Pointex spindle through
connections controlled from the patiern shaft 80
which comprise a cam shift lever 298 supported
on a stationary pivot 300, and provided at one
end with s fork engaging the roller 280. At its

other end the lever 298 is connected by means of .
a link 302 to an upwardly extending arm of a .

pattern lever 304 carried on the pivot shaft 308
associated with the right-hand pattern control
station 86 of the machine (see Fig. 10). Inas-
much as this mechanism is maintained in active
operation during the knitting of a large number
of successive courses, & latch lever 808 is mount-
ed on pivot shaft 310 for engagement with the
pattern lever 304 to maintain the lever in oper-
ating position until such time as the latch is
operated by a button on the pattern chain to re-
lease the pattern lever 304. Inasmuch as the
construction and operation of the latch 308 is
identical with that of the latch 252 previously de-
seribed, no further description thereof is believed
necessary. ’

Further in accordance with the invention, ap-
plicants disclose in Figs. 8 and 9, another form of
pattern control mechanism constructed and ar-
ranged to be actuated from the pattera chain of
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the machine, and including a relay mechanism -

positively actuated from the main cam shaft 28
of the machine adapted for the shifting of pat-
tern controlled parts against a strong resistance
such as may occur for example in the shifting
of & number of identical cam rollers spaced along
the length of the machine, each of such rollers
being frictioned against its operating cam by a
heavy spring. This mechanism comprises a cam
actuated lever 320 supported on a rock shaft 322,
and provided at its lower end with a cam roller
324 adapted to ride against an actuating cam
326 on the main cam shaft 28 of the machine.
A tension spring 328 attached to the lever 320,
serves to maintain the roller 324 in engagement
with its cam. With this construction, it will
readily be seen that the cam actuated lever 328
and shaft 322 have imparted thereto a rocking
movement in timed relation to each knitting cycle
of the machine. It is contemplated that the rock
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-shaft 322 will extend along the length of the ma-

chine, and will provide convenient means for
power operation of any desired pattern control
which may be associated with any of the pattern
control stations 8! to 86 inclusive. 'The rock
shaft 822 has secured thereto, one or more rear-
wardly extending actuating arms 330, one being
provided for the actuation of each power actuated

control. For convenience of construction, the il--

lustrated actuating arm 3830 is formed integrally
with the cam lever 320. It will be understood
that the entire assembly including cam 326 and

65

70

cam lever 320 may be repeated at intervals along 76

~

.position shown in Fig. 8.

7

the length of the machine if so desired, to aveld
excessive torslonal strains on shaft 322, )

One example of the pattern- control which it
is proposed to operate in connection with relay
or power booster mechanism above described, is
specifically illustrated in Figs. 8 and 9, and com-
prises & pattern link 832 forming a connection
between & bell-crank 334 supported on a sta-
tionary pivot 336 and the part or parts to he
actuated. A horizontally extending arm 338 of
the bell-crank has pivotally connected thereto
at 840, a depending arm 342 which is adapted for
the vertical position of the arm 842 shown in
Figs. 8 and 9, to be engaged by the contacting
end of one such actuating.lever 330, so that dur-
ing the upward rocking movement of the arm-
330, the bell-crank 3834 will be rocked in @&
counterclockwise direction to the operating po-
sition shown in ¥ig. 8, against the pressure of
a light tension spring 346. A tension spring 348
connected at one end to the depending lever arm
342, and at its other end to a stationary pin 389,
tends to swing the arm 342 in a counterclock-
wise direction from the position shown in Fig. 8,
ogg of engaging contact with the actuating arm
330. . :

As shown in Figs. 8 and 9, applicants’ booster
mechanism has been applied to aid in the shift- -
ing of a cam roller between idling and operating -
positions on its cooperating idling and operating
cams. Since the cam and follower connections
comprise an operating mechanism of a type com-
mon in full-fashioned machines, only so much of
this mechanism is shown as is believed necessary
to illustrate the manner of operation of appli-
cants’ booster mechanism as applied thereto.
Connected to the pattern link 332 is a roller shift-
ing fork 345 which engages with the grooved hub
of a cam follower roller 347 mounted for axial
adjustment on a pin 349 carried on the rear end
of a cam lever 35l. The roller 347 is shiftable
with relation to cams 353 on the main cam shaft
28 of the machine between an operating and an
idling position. A heavy compression spring 355
coiled about the pattern link 332 engaging at
one end against a supporting .bracket 357 and
at its other end against the shifting fork 348
tends normally to maintain the several coop-
erating parts including the shiftable roller 341
in idling position.

The operation of the parts above described, in-
cluding the lever 342, is controlled from the pat-
tern chain 886 of the machine, through connec-
tions which include a pattern lever 352 (see Fig.
8) supported on a pivot shaft 354 associated with
one of the intermediate control stations, for ex-
ample, that designated generally at 85 in Fig. 1a,
and having a downwardly extending portion 356
arranged to be engaged by a button on the pat-
tern chain 80. The pattern lever 352 is arranged
to be held in operating position during the knit-
ting of any desired number of successive courses,
by means of a latch 358 pivotally supported on
a shaft 360, and having formed therein a recess
adapted for engagement with a latch pin 362 on
the pattern lever 352. A tension spring 364 .
connected between the latch 358 and a fixed pin
366, tends to move the latch into the latching
An upwardly extend-
ing arm of the pattern lever 352 is connected-by
means of a link 370 with a slide consisting of
a yoke 372 and a plunger 374 rigidly secured
thereto, slidably supported in a fixed bracket 3176,
and provided at its opposite end with a roller
318 which engages with a contacting surface 380
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of the depending lever arm 342. Movement of
the pattern lever 352 in a counterclockwise direc-
tion to the position shown in Fig, 8, will cause
the plunger 374 to be moved to the left to the
position shown in Fig. 8, to move the depending
lever arm 342 into operating position in align-
ment with the actuating lever 330. In order that
the bell-crank 334, link 332, and parts controlled
thereby, may be maintained in operative position
during the knitting of & number of-successive

urses, there is also provided a second plunger
382 which is supported in a sleeve bearing formed
In- the yoke 312, and also in & sleeve bearing
formed in a stationary bracket 384. A compres-
sion spring 386 coiled about the plunger 382 be-
tween a collar 388 secured to the plunger and the

yoke 372, tends to force the latch plunger 382 .

to the left to the limiting operative position
shown in Fig. 8, in which the collar 388 is en~
gaged against the bracket 384, and the left hand
end of the latch is located in locking position
beneath the horizontally extending arm 338 of
the bell-crank 334, when the bell-crank has been
moved to operative position under the influence
of the actuating arm 330. A collar 390 secured
"to the right-hand end of the plunger 382 en-
gages against a “corresponding portion of the
ycke 312, to cause the plunger 382 to be re-
" ‘tracted and advanced with the yoke 312 and
plunger 374. When it is desired to discontinue
tke pattern controlled operation, a button on
_ the chain 80 is brought into engagement with
and releases the latch 358, thus permitting the

pattern lever 352 to move in a clockwise direc-

tion to its inoperative position. The movement
of the yoke 3712 to the right, causes the latch
plunger 382 to be withdrawn against the ‘pres-
sure of its spring 386, and the plunger-374 to be
similarly withdrawn, so that the depending lever
342 is permitted to move to the right out of
alignment with the actuating lever 330, and the
bell-crank 334 to move in a clockwise direction
under the pressure of its spring 346 to move
the pattern controls to inoperative position..

It will be understood that the invention is not.
limited to the specific embodiment shown, and
that various deviations may be made therefrom
without departing from the spirit and scope of
the appended claims. ¢ .

What is claimed is:

1. In a hosiery knitting machine for knitting

fabric pieces operable in accordance with a re-

curring knitting cycle for the knitting of suc-
cessive courses having knitting devices and co-
operating devices adapted for performing various
operations auxiliary to knitting and arranged to
produce stockings of different lengths, a pattern
mechanism for the machine which comprises a
carrier having actuating bumps thereon, pattern
elements actilated by the carrier bumps for con-
trolling said devices, means to rack the carrier
the number of times necessary for controlling
‘sald devices to produce a garment having a
maximum number of courses while the carrier
is being moved through one cycle; and means
controlled from said carrier for causing said
racking means to rack the carrier through its
cycle at a faster rate to produce fabric pieces
" having fewer courses. ) .
2. In a hosiery knitting machine for knitting
-fabric pieces operable in accordance with a re-
curring knitting cycle for the knitting of suc-
cessive courses having knitting devices and co-
operating devices adapted for performing various

operatlops auxiliary to knitting and arranged to 75

20 machine comprising,
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produce stockings of different lengths, a pattern

mechanism for the machine which-comprises a
carrier having actuating bumps thereon, pattern
elements actuated by the carrier bumps for con-

5 trolling said devices, means for advancing the
carrier through a uniform minimum distance to.

position succeeding portions thereof in operative
relation to said pattern elements at regularly re-
curring intervals of machine operation to pro-

10 duce a stocking of maximum length, and means

for controlling said advancing means to increase
the length of advance of said: carrier and bumps
supported- thereon in each of s plurality of
selected intervals, and thereby to shorten the

15 stocking.

3. In a flat hosiery knitting machine operable
in accordance with a knitting cycle for the knit-
“ting of successive courses to produce stockings
of different lengths, a pattern control" for the

chain and pattern control elements actuated
from the chain, means for advancing the chain
- through a minimum uniform distance .to position
- Succeeding portions thereof in.operative relation

25 10 sald pattern control elements at regularly re-

curring intervals of machine operation to pro-
duce a stocking of maximum length, and means
for controlling said advancing means to increase
* the distance through which the chain is advanced

30 in each of a plurality of selected recurring inter-

vals of machine operation, and thereby to
shorten the stocking. . ‘

4. In a flat hosiery knitting machine operable

in accordance with a knitting cycle for the knit-

35 ting of successive courses to produce stockings

of different lengths, a pattern control mechanism

In combination, a pattern.

for the machine comprising, in combination, a -

pattern chain and pattern control elements
actuated from the chain, means for imparting

40 a step-by-step advancing movement to the chain

through a uniform minimum distance at regu-
Marly recurring intervals of machine operation
to produce a stocking of maximum length, and
control means for increasing the length of such

45 stepped advancing movement effected at each

of a plurality of selected recurring intervals, and
thereby to shorten the stocking. o :

5. In & flat hosiery knitting machine operable
In accordance with a knitting cycle for the knit-

50 ting of successive courses and arranged to pro-

duce stockings of different lengths, a pattern
control mechanism for the machine -comprising,
in combination, a pattern chain ahd buttons

thereon, said chain consisting of a series of

55 button supporting segments considered length-

wise of the chain, and pattern control elements
arranged to be actuated by buttons on any se-
lected segments of said chain, and racking mech-
anism adapted for imparting stepped advancing

60 Movements to the: chain through s uniform

minimum distance equal to one segment at regu-
larly recurring intervals of machine_ operation,
sald racking mechanism having provision for
adjustient to cause the chain to be advanced

65 through a distance equal to one or a plurality

of such segments for each of a plurality of se-
lected recurring intervals, and thereby to shorten,
the stocking. R .

6. In a flat knitting machine operable in ac-

70 cordance with a recurring knitting cycle for the

knitting of successive courses, a pattern control
mechanism for the machine comprising, in com-
bination, a pattern chain and pattern control
elements actuated from the chain, and racking
mechanism adapted for imparting a stepped




2,205,607

advancing movement to the chain for each knit-
ting cycle, and means controlled from the pattern
chain for causing said racking mechanism to
advance the chain one or a plurality of such
- steps for each knitting cycle of the machine.

7. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, a pattern control
mechanism for the machine comprising, in com-~
bination, a pattern chain and pattern control
elements actuated from the chain, a variable
step racking mechanism including a plurality -of
racking devices selectively operable for impart-
ing a different length step advance to the chain,
and means controlled from the pattern chain for
selectively operating said racking devices.

8. In a flat knitting machine for knitting fab-

[+

ric pieces operable in accordance with a recurring -

knitting cycle for the knitting of successive
courses having knitting devices and cooperating
devices adapted for performing various opera-
tions auxiliary to knitting, a pattern mechanism
for the machine which comprises an endless pat-
tern chain having pattern buttons thereon, said
chain having pattern supporting links at least
" equal in number to the number of recurring knit-
ting cycles of the machine required for the knit-
ting of the longest fabric piece which the ma-
chine will be called upon to knit, pattern ele-
ments actuated by the chain buttons for con-
trolling said devices, racking mechanism adapt-
ed for imparting a stepped advancing movement
to the chain with each knitting cycle, and means
for causing said racking mechanism to advance
the chain one or a plurality of such steps for
each knitting cycle of the machine to vary the
length of the fabric piece. "

9. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, having knitting
devices and cooperating mechanisms adapted for
performing various operations auxiliary to knit-
ting, a pattern control mechanism for the ma-
chine comprising, in combination, a pattern
chain and buttons thereon, said chain consisting
of & series of button supporting segments con-
sidered lengthwise of the chain, pattern control
elements arranged to be actuated by buttons on
any selected segments of said chain, means for
advancing the chain one or more segments at
regularly recurring intervals of machine opera-
tion, and means controlled from the pattern
chain for predetermining the number of seg-
ments through which the chain will be advanced
during each of said recurring intervals of ma-
chine operation, : |

10. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, having knitting
devices and cooperating devices adapted for per-
forming various operations auxiliary to knitting,
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a pattern control mechanism for the machine

comprising, in combination, a pattern chain and
buttons thereon, said chain consisting of a series
of button supporting sesments considered length-
wise of the chain, means for advancing the chain
one or more segments at regularly recurring in-
tervals during continued machine operation, pat-
tern control elements arranged to be actuated by
buttons on any-selected segments of said chain,
and means controlled from the pattern chain for
predetermining the number of segments through
which the chain will be advanced during each of
sald recurring intervals, sald chain having a
number of segments at least equal to the greatest
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number of such intervals which will occur in the
knitting of the longest fabric piece which the
machine will be called upon to knit. '

11, In a flat knitting machine operable in ac-~
cordance with a recurring cycle for the knitting
of successive courses, a pattern mechanism for
the machine comprising, in combination, a pat-
tern chain extending along the length of the-
machine, a plurality of pattern control stations
spaced along the length of the chain, each com-
prising pattern control elements arranged to be
acted upon by the chain, supporting and advanc- -
ing means for the chain including individual sup-
ports over which the chain passes for coopera-

5 tive engagement with the pattern control ele-

ments at each of said stations, and means for si-
multaneously moving said supports and the chain
supported thereon to and from operative position
with relation to said control elements.

12. In & flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, a pattern mecha-
nism for the machine comprising, in combina-
tion, an endless pattern chain supported for
movement lengthwise of the machine, pattern
control elements arranged to be actuated from
the chain, a support over which the chain passes
for cooperative engagement with said pattern
control elements, means for imparting position-
ing movements to said support and chain away
from said pattern control elements to permit re-
setting of the pattern mechanism, and means for
locking the chain against inadvertent movement
on its support during said positioning movements.

13. In g flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, & pattern mecha-
nism for the machine comprising, in combina-
tion, an endless pattern chain supported along
the length of the machine, a plurality of pattern
control stations spaced along the length of said
chain, each comprising pattern control elements
arranged to be acted upon by the chain, and a
driving sprocket engaging the chain, meéans for
synchronously driving said sprockets, a movable
support for each of said sprockets, and means for
simultaneously moving said supports and the
chain supported thereon to and from operative
position with relation to said control elements.

14. In & flat knitting machine- operable in ac-
cordance with a recurring knitting cycle for the

‘knitting of successive courses, a pattern mecha-

nism for the machine comprising, in combina-
tion, an endless pattern chain supported -along
the length of the machine, a plurality of pattern-

“control stations spaced along the length of said

chain, each comprising pattern control elements

-arranged to be acted upon by the chain, and a

driving sprocket engaging the chain, means for
synchronously driving said sprockets, a pivotally
mounted support for each of said sprockets, a
control shaft extending lengthwise of the ma-
chine, and connections controlled by the rota-
tion of said shaft to move said supports and the
chain carried thereby into and out of operative
engagement with said pattern control elements.

15. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the .
knitting of successive courses, pattern mecha-
nism for the machine comprising, in combina-

-tion, an endless pattern chain extending length-

wise of the machine, pattern control elements
arranged to be actuated from the chain, a driv-
ing sprocket over which the chain passes sub-
stantially at the operating point of said pat-
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tern control elements, a driving shaft extending
lengthwise of the machine, & supporting bracket
for the sprocket pivotally mounted on said shaft,
gear connections between the shaft and the
sprocket for rotating the sprocket, means for
imparting a stepped rotational movement to the
shaft to advance the sprocket and chain sup-
ported thereon, and manually operable means
including a worm and worm gear for moving
said bracket about the shaft into and out of
operative position with relation to said control
elements.

16. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, pattern mecha-
nism for the machine comprising, in combina-
-tion, an endless pattern chain extending length-
wise of the machine, pattern control elements
arranged to be actuated from the chain, a driv-
ing sprocket over which the chain passes sub-
stantially at the operating point of said pattern
control elements, a driving shaff extending
lengthwise of the machine, a supporting bracket
for the sprocket pivotally mounted on said shaft,
gear connections between the shait and the
sprocket for rotating the sprocket, means for
imparting a stepped rotational movement to the
shaft to advance the sprocket and chain sup-
ported thereon, manually operable means includ-
ing a worm and worm gear for moving said
bracket about the shaft into and out of opera-
tive position with relation to said control ele-
ments, and means under the control of the oper-
ator to lock the shaft against rotational move-
. ment.

17. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, pattern mecha-
nism for the machine comprising, in combina-
tion, an endless pattern chain extending length-
wise of the ‘machine, pattern control elements

arranged to be actuated from the chain, a driv-
ing sprocket over which the chain passes sub-
stantially at the operating point of said pattern
control elements,
lengthwise of the machine, a supporting bracket
for the sprocket pivotally mounted on said shaft,
gear connections between the shaft and the
sprocket for rotating the sprocket, means for
imparting a stepped rotational movement to the
shaft to advance the sprocket and chain sup-
ported thereon, manually operable means includ-
ing & worm and worm gear for moving said
bracket about the shaft into and out of opera-
tive position with relation to said control ele-
ments, and a locking device for locking the
bracket in its operative position.

18. In a flat knitting machine operable in
accordance with a recurring knitting cycle for
the knitting of successive courses, a pattern
mechanism for the machine comprising, in com-
bination, an endless pattern chain supported

. along the length of the machine, a plurality
of driving sprockets for the chain spaced along
the length thereof, a drive shaft extending
lengthwise of the machine and bevel gear con-
nections therefrom with each of said sprockets,
and racking means for imparting a step-by-step
rotational movement to said drive.

19. In a flat knitting machine operable in
accordance with a recurring knitting cycle for
the knitting of successive courses, a pattern
mechanism for the machine comprising, in com-
bination, an endless pattern chain, and individual

a driving shaft extending '
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intervals along the length of the machine; and
a plurality of pattern control stations spaced
along the length of said chain, each comprising
with one of said supporting means a plurality
of pattern control elements arranged to be acted
upon by said chain.

20. In a flat knitting machine operable in
accordance with a recurring knitting cycle for
the knitting of successive courses, B pattern
mechanism for the machine comprising,’ in com-
bination, an endless pattern chain, and”indi-
vidual supporting means for supporting the chain
at Intervals along the length of the machine,
a plurality of pattern operating stations spaced
along the length of the chain, each comprising
with one of said supporting means, a plurality
of pattern control elements, and buttons on the
chain positioned laterally thereof for engagement

. with the selected pattern control elements only
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of said several stations.

21, In a flat knitting machine operable in
accordance with a recurring knitting cycle for
the knitting of successive courses having knit-
ting devices and cooperating devices adapted for
performing various operations auxiliary to knit-
ting, pattern mechanism for the machine com-

- prising, in combination, an endless pattern chain
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supported along the length of the machine, and
pattern buttons supported on the chain in closely
adjacent lanes, a plurality of pattern control sta-
tions spaced along the length of said.chain, each’
comprising pattern control elements spaced to
cooperate with buttons in selected lanes, a driv-
ing sprocket for the chain associated with each
control station, and means for synchronously
driving said sprockets.

22. In a flat knitting machine operable in ac-
cordance with a recurring cycle for the knitting
of successive courses having knitting devices and
cooperating devices adapted for performing var-
ious operations auxiliary to knitting, a pattern
mechanism for the machine comprising, in com-
bination, an endless pattern chain supported
along the length of the machine, and pattern
buttons supported on the chain in closely adja-
cent lanes, & plurality of pattern control stations
spaced along the length of said chain, each com-
prising pattern control elements spaced to co-
operate with buttons in selected lanes, a driving
sprocket for the chain associated with each con-
trol station, means for synchronously driving said
sprockets to position succeeding portions of the
chain in operative relation to said pattern con-

‘trol elements at regularly recurring intervals

of machine operation, and means for control-
ling said advancing means to vary the distance

- through which the chain is advanced between
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supporting means for supporting the chain at 75

said recurring intervals of machine operation.
23. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, a pattern mecha-
nism for the machine comprising, in combina-
tion, an endless pattern chain, and pattern but-
tons supported on the chain in closely adjacent

‘1anes, a plurality of pattern control elements, one

such pattern control element being associated
with each of said lanes, and the pattern con-
trol elements of adjacent. lanes being staggered
lengthwise of the chain, and means for support-
ing the chain at the operating point of each
of said staggered control elements. ‘

24. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, a pattern mecha-
nism for the machine comprising, in combina~
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tion, an endless pattem chain, and narrow gauge
pattern buttons supported on the chain in closely
adjacent lanes, a plurality of pattern control ele-
ments each having the button engaging portion
thereof narrowed to the gauge of the buttons,
one such pattern control element being asso-
ciated with each of said-lanes, and the pattern
control elements of adjacent lanes being stag-
gered lengthwise of the chain, and means for
supporting the chain at the operating point of
each of said staggered control elements.

25. Ima flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the

" knitting of successive courses, a pattern mecha- -

nism for the machine comprising, in combina-
tion, an endless pattern chain, and narrow gauge
pattern buttons supported on the chain in closely
adjacent lanes, a plurality of pattern control ele-
ments each having the button engaging portion
thereof narrowed to the gauge of the buttons,
one such pattern control element being associated
with each of said lanes, and the pattern con-
trol elements of adjacent lanes being staggered
lengthwise of the chain, guiding means engaging
with the narrowed portion of each of said pat-
tern control elements to accurately register the
same with associated buttons on the chain, and

[
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mesans for supporting the chain at the operating ‘

point of each of said staggered control elements.

26. In a flat knitting machine operable in ac-
cordance with a recurring knitting cycle for the
knitting of successive courses, having knitting
devices and cooperating devices adapted for per-
forming various operations auxiliary to knitting,
a pattern mechanism for the machine compris-
ing, in combination, an endless pattern chain
supported along the length of the machine and
pattern buttons supported on the chain in closely
adjacent lanes, and a plurality of pattern control

stations spaced along the length of said machine,

each comprising a plurality of pattern control
elements spaced fo cooperate with buttons in
non-adjacent lanes.

27. In o flat knitting machine operable in ac-

cordance with a recurring knitting cycle for the
knitting of successive courses, having knitting
. devices and cooperating devices adapted for per-
forming various operations auxiliary to knitting,
a pattern mechanism for the machine compris-
ing, in combination, an endless pattern chain
supported along the length of the machine and

narrow gauge pattern buttons supported on the-

chain in closely adjacent lanes, a.plurality of
pattern control stations spaced along the length
of said machine, each comprising a plurality of
pattern control elements spaced to cooperate with
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tions for accurately registering sald control ele-.
ments with assoctated buttons.

29. In a flat knitting machine operable in ac- -
cordance with a recurring knitting cycle for the
knitting of successive courses having knitting de-
vices and cooperating devices adapted for per-
forming various operations auxiliary to knitting,
a pattern mechanism for the machine comprising,
in combination, a pattern chain, and pattern but-
tons on the chain, means for advancing the chain
from one to another operating position at regu-
larly recurring intervals of machine operation,

“means controlled from the chain for controlling

the distance advance of the chain during each
of said intervals, a pattern control element ar-
ranged to be moved into operating position by a
button on the chain, and means for locking said
element in operating position, said locking means
being arranged to be operated by a second button
on the chain fo permit the return of said ele-
ment to inoperative position.

30. In a flat knitting machine operated in ac-
cordance with a recurring cycle for the knitting
of successive courses having knitting devices and
cooperating devices adapted for performing vari-
ous operations auxiliary to knitting, a pattern
mechanism for the machine comprising, in com-
bination, an endless pattern chain supported for
movement lengthwise of the machine, a plurality -
of pattern control stations spaced along the length

. of sald chain, each comprising with a driving
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buttons in selected lanes, and guiding combs

associated with each station for accurately regis-
tering the buitons with the associated control
elements.

28. In g flat knitting machine operable in ac-
cordance with a recurring cyele for the knitting
of successive courses having knitting devices and
cooperating devices adapted for performing vari-
ous operations suxiliary to knitting, a pattern
mechanism for the machine ¢omprising, in com-
bination, & pattern chain and narrow gauge pat-
tern buttons supported in adjacent lanes con-
sidered widthwise of the chain, a control station

_comprising a plurality of ‘pattem control ele-
ments arranged to be acted upon by buttons in
said lanes, each of said pattern control elements
having the buiton engaging portion thereof nar-
rowed to the gauge of the associated buttons,
and guiding means engaging sald narrowed por-
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sprocket, pattern control elements arranged to bz
acted upon by the chain, and a support on which
the ¢hain is guided to cooperate with said pattern
control elements. N
31. In a flat knitting machine operated in ac-
cordance with a recurring cycle for the knitting -
of successive courses having knitting devices and
cooperating devices adapted.for performing vari-

ous operations auxiliary to knitting, a pattern

mechanism for the machine comprising, in com-
bination, an endless pattern chain supported for
movement lengthwise of the chain, and pattern -
buttons supported on the chain in adjacent lanes
considered widthwise of the chain, a plurality of-
control stations, each such station having with

" & driving sprocket, a plurality of pattern control

elements arranged to be acted upon by butions
in said lanes, supporting means for guiding the
chain with relation to sald control elements, and
& guiding comb associated with said control ele-
ments for accurately registering said elements

_with associated buttons.

32. In a flat knitting machine adapted for
knitting shaped fabrics having knitting devices
and devices for performing various operations
auxiliary to knitting, a cam shaft, cams on the
cam shaft, and actuating devices including cam
levers and rollers shiftable into and out of opera-
tive relation to said cams for actuating certain
of said devices, a pattern chaln, a pattern ele-
ment actuated by said chain, a roller shifting
device driven from the cam ghaft, and means
controlled by sald pattern element to render said -
shifting device operative to shift the roller.

33. In a flat knitting machine adapted  for
knitting shaped fabrics having knitting devices
and devices for performing various operations
auxiliary to knitting, a cam shaft, cams on the
cam shaft, and actuating devices including cam
levers and rollers shiftable into and-out of oper-
ative relation to sald cams for actuating cer-
tain of said devices, & pattern chain, a pattern
element actuated by said chain, a roller shifting

75 gevice comprising a shifting element continuously
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oscillated by said cam shaft, a connecting mem-
- - ber movable into the path of said shifting ele-
* ment to shift the roller, and an operating con-
nection between the pattern element and con-
necting member. , . -

34, In a flat knitting machine adapted for
knitting shaped fabrics having knitting devices
and devices -for performing various operations
auxiliary to knitting, a cam shaft, cams on the
cam shaft, and actuating devices including cam
levers and rollers shiftable into and out of oper-
ative relation to said cams for actuating certain
of said devices, a pattern chain, a pattern ele-
ment arranged to be moved into operating posi-
tion by the chain, means controlled from the

from its operative position, a roller shifting de-
vice driven from the cam shaft, and means con-
trolled by said pattern element to render said
shifting device operative to shift the roller.

35. In a flat knitting machine adapted for

and devices for performing various operations
auxiliary to knitting, a cam shaft, cams on the
cam shaft, and actuating devices including cam
levers and rollers shiftable into and out of oper-
ative relation to said cams for actuating certain
of said devices, a pattern chain, a pattern ele-
ment actuated by said chain, a roller shifting de-~
vice comprising a shifting element continuously
oscillated by said cam shaft, a connecting mem-
ber movable into the path of said shifting ele-
ment to shift the roller, and operating connec-
tions rendered operative by movement of the pat-
tern element to operative position to shift the

connecting member into the path of the shifting -
element to shift the roller and thereafter to lock,

the roller in operative position, and by the re-
turn of said pattern element to inoperative posi-
tion to permit the return of the roller to inoper-
ative position and the movement of the connect-
ing member out of the path of said shifting ele-
ment, . ]

"~ 36. In.a flat knitting machine adapted for
knitting shaped fabrics having knitting devices
and devices for performing various operations
auxiliary to knitting, & cam shaft, cams on the
cam shaft, and actuating devices including cam
levers and rollers shiftable into and out of oper-
ative refation 1o said cams for actusting certain

§
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chain for locking and for releasing said element -

20
knitting shaped fabrics having knitting devices -
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-of said devices, a pattern chain and narrow gauge

pattern buttons supported in adjacent lanes con-

~ sidered widthwise of the chain, a pattern gle-

‘ment having the button engaging portion there-
of narrowed to the gauge of the associated but-
. ton, a roller shifting device driven from the cam

shaft, and means controlled by said pattern ele-.

ment to render said shifting device oper \tive to
shif{ the roller, - - :

10 37. In a flat kniiting machine operable in ac-
cordance with a recurring knitting cycle for the

knitting of successive courses, a pattern mecha-

nism for the machine comprising, in combinstion, - '

an endless pattern chain extending lengthwise of
the machine, a plurality of driving sprockets for
the chain spaced along the lengtn thereof, means
for synchronously driving sald sprockets, and a
-chain tightening device including an idler roller
on which the chain is supported at one end there-
‘of, and an idler support adjustable lengthwise of
the machine. - T

38. In a hosiery knitting machine for knitting
stockings of different lengths, a pattern chain for
controlling the length of stocking being knitted,
means for racking said chain through a complete
cycle by a maximum number of chain racking
movements to produce g stocking of maximum

length, and means controlled by said chain for

€0

racking said chain through a complete cycle by a

80 lesser number of chain racking movements to

produce a stocking of shorter length.

39. In a flat hoslery knitting machine operable -

in accordance with a knitting cycle for the
knitting of successive courses having knitting

35 devices and cooperating devices adapted for

performing various operations auxiliary to
" knitting and -arranged to produce stock-
ings of different lengths, a paitern chain for con-

trolling the operation of said knitting and aux- .

40 illary devices and the length of stocking being

knitted, operating means for said chain providing
& uniform step-by-step operation thereof for

producing & stocking of maximum length, means

for increasing the length of a plurality of selected

45 steps of the uniform operation of the chain to

reduce the length of selected portions of the

stocking, _ '
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