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PATENT OFFICE

ALBRRT B. PAGE, 0F BROOKLYN, NEW YORE, ASSIGNOR TO SCOTT & WILLIAMS, IN-
CORPORATED, OF NEW YORK, N. V., A CORPORATION OF MASSACHUSETTS '

CIRCULAR KNITTING MACHINE

Application filed June 2,

This invention relates to circutar Knitting
machines and more particularly to méchines
adapted to knit narrowed and ‘widened pock-
ets on opposite sides of a‘seamless stocking.

Machines adapted to make seamless stock-
ings in 'v‘&’fh'iﬂm ‘the looped courses ‘of the toe
comes on the under side 'of the stocking have
been known for ‘a great many yeats-and it is
one object of the present invention to make
an improved and simple machine which knits
such a stocking with ‘the least possible dis-
turbance to the other Tuidtions of the ma-
chine. Another object of the invention is to
proditce a machine which will knit stockihgs
ot this type without ¢ausing undue wear on
the machine. ]

In machinhes made accofding to the pres-
ent invention the needle ¢ylinder is -allowed
to drop back half a Tevolution betiveen the

. heel and toe, and half a revolition betiween

the toe and heel by a novel manipulation of
the clutch which shifts the machiie between
reciprocatory and rotary kKnitting.

In the drawings: _

Irig. 1 is ‘an elevation from the right side
of the well known Scott & Williams type ‘of
revolving mneedle ¢ylinder hosiery ‘machine
showing the dfiving mechaiism Wwith the
frame and gearing partly broken away with
one form of the novel actiiating means taken
just after the machine has shifted from ro-
tary to reciprocatory knitting; ’

Fig. 2 is a front elévation of 'part ‘of ‘a
slightly modified form of actuating means

5 taken at the same moment as Fig. 1, showing

the position of the pattern chain, clutch, and
cluteh shifting drum; o ’ ]
TFig. '8 is a side’elévation of the hovel clutch
shifting means of Fig. 2 ‘when the clutch Ts
about to be shiftséd back to rotary knitting;
Fig. 4 is a similar view of ahothér modifica-
tion in ‘which the shift back to rotary knit-
ting is about to be miade vith the quadrant at
the end of its forward stroke; while
Fig. 5is'a view similar to and showing ths
mechanism ‘of Fig. 1 two revolitions ‘of the
needle cylinder prior to shiftitg to ‘the ‘re-
ciprocatory side. ‘ :
Tn machines heretofore known for knitting

seamless heel and ‘toe pockets on opposite

1928. Serial No. 282,261

sides of the stocking it has been mnecessary
to break the connection between ‘the clutch
and a driving means on the‘one hand -4nd the
needle eylinder on the other ih ‘orderto allow
the needle cylinder to 'stand still in order to
vary its position relatively to the rest of the
machine. -According ‘to ‘the present irven-
tion it is not necessairy to change the <con-
nection between the driving means and the
needle cylinder in #ny way to ‘pit the toe
pockets on opposite sides of the tube, the
relation of the needle cylinder to the rest of
the machine béing-altered by special manipu-
lation of the ordinary cliitch. )

The invention will be:shown and described
embodied in ‘a machine forming the suliject
matter of the patent to Robert W. Scott
1,152:850, September 7,1915. In'thisinachine
the needle cylinder is driven from the main
drive shaft-32 by a clutch collar 33 splined
thereon. The'clutch collar ‘catsesthe shaft
32 to reciprocate when its tenon 331 (shown
in dotted lnes in Fig. 2) engages Wwith the
Leétt clutch “pinion ‘85, -And ‘causes rotury ‘ac-
tion of the needle ¢ylinder when the ténon of
the chitch collar €ngages twith the face-37 of
the right clutch pinion 88. Thisight clutch

pinion 38 is unitary with a hollow gleeve 89

(Fig. 1) on which the driving pulley (mot
shown) is tounted. Meshing direetly wwith
the ‘pinion 38 is -a ‘segmeént ‘dFiving geat 60
which can be drivén eithier Iy the gear 88 v
can be used to'drive the gear 38 if desired by
meats which it is 110t niecessary here to de-
scribe but which il 'be Found fully set
forth ‘in ‘the ‘above metitioned ‘Scott Patent
1,152:850. These theans ittclude a :so-called
plate gear ‘65 revolving ‘in tinison twith the
gear 60 and -carried just outside ‘the frame
of ‘the rmachine on the game shaft with the
geqr 60, Fig/ 2.

96

The segmetit driving gear 60 erves to e- -

ciprocate the left clutch pinion 85 by menils
of-a pitmian 70, tranhsmitting an oscillatory
movement to the ugital'quadrant or seétor 75
méshing ‘with the left‘¢lutch pinion’85. By
virtue ‘of ‘the.connection ‘bétiveeh pittions 35
and 88°it Wwill be observed ‘thiat ‘the speed of
the tight clutch piiiion ‘is ‘alivays the same

relntively to the average speed of ‘the left
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clutch pinion, and in the machine shown in
the drawings the gears are so cut that the
right clutch pinion 38 will make fourrevolu-
tions while the quadrant is completing one
cycle of movement, 1. e., one complete 1e(,1p1 0-
cation. Tt therefore follows that the left
clutch pinion will be making one complete re-
ciprocation during four revolutions of the
right clutch pinion 138. Inthe ordinary Scott
& Williams machines the main shaft 32 re-
volves once for every revolution of the needle
cylinder and therefore the needle- cyhnder
males one revolution for every revolution of
the pinion 88 during rotary knitting. - When
the machine is reciprocating, however, the
needle cylinder makes one revolution in each
direction, i. e., a total of two revolutions

while the right clutch pinion is making four.

revolutions. Said in another way, the needle
cylinder’s speed during reciprocaton is half
that of its speed during rotation. Advantage
is taken of this difference in speed in the pres-
ent invention. Wherever in this specifica-
tion revolution is spoken of without qualifi-
cation, revolution of the needle cylinder is
meant.

The mechanism for shifting or changing
the clutch collar 33 from rotary to reciprocat-
ing knitting and vice versa will now be de-
scribed. This shifting is controlled from the
usual pattern chain 85 by mechanism which
racks around a clutch shifting drum 90 the
latter in turn causing the shifting of the
clutch. - This clutch shifting drum 90 is lo-

> cated directly beneath the clutch collar 33

and by means of a grooved cam path on its
circumference moves laterally the clutch fork

92 gliding on a rod 93 on the frame of the

40

b1y

er

machine. This clutch fork grips the collar 83
by ‘means of a peripheral groove and is
shifted laterally as above mentioned by
means of a stud 89 lying in the cam path of
the clutch shifting drum,

The clutch shlftlng drum 90 is racked
around at irregular intervals controlled by
the pattern chain 85 by mechanism which will
now be described. The drum 90 is fast on the
shaft 80 on which a sprocket 84 carrying the
pattern chain revolves freely and is adjacent
to the main rack wheel 81 having teeth cut on
its circuinference ~at irregular intervals.
This main rack wheel is also fast on the shaft
80 and is the ordinary -means for racking the

clutch shifting drum 90. The pattern chain
¢ is racked around by means of the usual pat-

tern chain rack wheel 86 fast to the sprocket
wheel 84 carrying the pattern chain, the pawl
87 carried by the quadrant 75 racklng the
pattern chain 85 and wheel 86 once for every

* ‘revolution of the gear 60. The indications

given by the lugs on the pattern chain are
transmitted as usual through a finger 83¢ to a
pawl controller 83 p1voted on the fixed shaft
93. (Fig. 2.) This standard construction
is fully set forth and described in the patent

1,853,520

to Robert W. Scott, 1,152,180, where a de-
scription of the main pawl 82 and the rack
wheel 81 is also to be found.  This controller
underlies the main pawl 82 which is carried

by the quadrant 75 and is adapted to engage *

the teeth of the main rack wheel 81. The
pan controlled 83 is so positioned as to hold
the main pawl 82 out of engagement with the
main rack wheel except when the controller
is tipped by a lug on the pattern chain, thus
making it possible to cause the main rack
wheel 81 to be turned whenever a lug on the
pattern chain comes under the finger 83c.
The pattern chain pawl 87 and the main
pawl 82 are so mounted on the quadrant 75
that they ordinarily are moving in opposite
directions, and the cams on the surface of the
clutch shifting drum 90 in the ordinary ma-
chine are so located that the clutch collar 33
is shifted from rotary to reciprocatory knit-

ting and vice versa when the quadrant is at-

the mid-point of its downward or forward
stroke (Fig. 8). At this moment the pinions
35 and 38 are revolving in the same direction
as indicated by the arrow in Fig. 3 and the
notches in the right and left clutch pinions
38 and 85 which are adapted to receive the
tenon 331 on the clutch collar 33 are opposite
the tenon and the shift is therefore easily
made.

In order to change the position of the
needle cylinder relatively to the rest of the
mechanism to permit the knitting of the toe
pocket on the opposite side of the tube of
fabric from the heel fabric according to this
invention the needle cylinder is allowed to
drop back half a revolution: with relation to
the rest of the machine while the machine is
making round and round or rotary knitting,
thus insuring that the toe pocket will be knit
on the opposite half circle of needles from the
heel pocket. It has been discovered that it
is possible, by manipulation of the clutch dur-
ing rotary knitting, to permit the cylinde" to
thus lose half a revolution relatively to the
pattern chain without disturbing the timing
of any of the other functions of the machine
including the changes necessary to the mak-
ing of the heel and toe pockets and that mech-
anism for dropping the cylinder back another
half a revolution, after the toe has been made,
can also be prov1ded without in any way dis-
turbing the other functions of the machine.
This clropplno back is accomplished without
allowing the driving means to revolve while
the cyhnqer stands still_the driv ¢ is positive
at all times and the clutch goes directly from
one operative connection to the other. Tt will
be noted that the mechanism about to be de-
scribed permits this dropping back at practi-
cally any time between the making of the heel
pocket and the making of the toe pocl\et and
again between the makmv of the toe pocket
and the making of the heel pocket, thus avoid-
ing all possﬂolhty of interference with, or up-
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setting of the titriing of the parts of the ing-
chine performing other fihctiotis; /Aceotd-
ing to the present hvention the clutch collar
33 1s shifted durinig rotary kitting in order
to have the needlé cylinder connected to the
reciprocatory driving iheans for one tevelu-
tion of the right driving pinion 38 when the
reciprocatory driving means are turhing i
the “saine direction ds thé rofdry means:
This is accomplished by putting the clutch
collar 83 Hito erighgemeiit with thie left clutch
pinion 85 diiving half of the down or forward
movemeiit of the quadtdnt 75: It hag beea
found that engagement #fid diserigdgeinent
between the clutch colldr 88 and the Teft
clutch pinion 85 cafi bé accomplished at tlie
beginning, middle ot &iid of the forward 1: ¢
down movemeént of the quadrant (if an extra
notch is provided on the clutch face 37 dia-
metrically opposite to the regiilar noteh for
receiving the tenon 381.) The desired shift
to reciprocatory kiittihg can be at either the
béginning o tid-peint of the forward quad-
rant stroke and the desired retiirn to fotary

knitting at mid-point or end of the forward

quadrant stroke.

T shall first desciibe the mechanist for
causing the shifting of the clutch from ro-
tary to veciprocating lkhittitig when the
quadrant is in its ippermost position ready
to commence its dowinward or forward
stroke. This auxiliary ineans for shifting
the main tack wheel 81 and the cam control
90 slightly soonet’ than usual involves an aux-
iliary hodk pawl 116 controlled by & cam 119
on & platé gear 65 giving the shaft 80 a shoit
rack sufficient to shift the clutch shifter fork
92 into engagement with the gear 35 but not
enough to comiplete the raek and cause the
other changes nécessary to shift from rotaty
to reciprocatory kuitting or vice versa, as the
case may be. Thts the shift is made without
affecting the pattern chain as far as concerns
the rest of the machine; This rack of the
main rack wheel, early in point of time, 1s
caused by the hook pawl 116 efigaging omne of
two eams 117 mounted on the circumference
of the belt shifter driim 102, the pawl 116
being mounted on and obtaining its thove-
ment through & bell crank lever 118 one of
whose arms lies ifi the path of the cam 119
on the plate gear 65; this belt shifter drum
being fast on the pattérn chaifi shaft 80 like
the rack wheel 81 arid the drum 90. It will
bé obvious that whenever the rack of the main
rack wheel 81 hias brought one of the belt
shiftér druin cams 117 within reidch of the
pawl 116, the engagement of the cam 119
with the bell crank lever 118 will give the
cati drum 90 the necessary short rack. Oneé
of the belt shifter drum cams is for thé drop-
ping back of the cylifider bétweei the lreel
and toe; and the otlier for the dropping back
between the toe and hesl: - The pawl 116 is
held in- contact with the surface of the belt

a3

shifter druin by teaiis of & tehsion spring

116¢ in order to biing the ¢aii 117 on the belt

shifte¥ dritin Within réach of pawl 118.

A lug is providéd eii the pattern chain 85
6 allow the min pawl 82 t0 give the mati
ri¢k wheel 81 dhd shift 80 4 short rack about
three revolutions of the riglit clutth pinioin

38 befoie the quadrant is at the middle of its.

downward stioke. The position of the parts

Hist after this rack is given iy shown in Fig. 4
)] g g

5. Tiwo revolutions after this fack his beeh
given; nimely When the Guaditant is i its
topmiost positién; the cam 119 on the pldte
gedr 65 causes the pawl 116 to Fack the belg
shifter drum 102 atid the cliuteh shifting
drum 90 which brings the parts to the pesi-
tion'shown in Fig: 1. The pin 89 has fow
been brovght into ehgigement with a ciii &
on the surfaee of the clifch shifter drudi 90;
edtising the clutch ¢ollar 33 60 be shiftéd to
the left into engagefiient with the eft or ré-
ciprocating eldtch pitiofi 85. When Ehis
shift is madé the reciprocating cltiteh pinioi
85 is about to begin turning in the directiofl
indicated by the arrow théteon in Fig. 1, and
the nieedle cylinder is thereby caused to cohi-
tinue its movement in the votary or forwdrd
direction. However, While the maxiibithit
speed of the reciprocatory clittch pinioht 85
is the same as the maximiim speed of the 1o-
tary clutch pindon 38, the piniou 38 main-
tains its maximui speed uniformly While the
reciprocatory pinion 35 is continually accel-
erating and decélerating With &n avéage
speed of half of that of the pihioft 38. By
the time the quadraiit 75 has conipleted halt
its dowiiwatd stroke and is in the pesitioi
shown in Fig: 8, the right chitch piniofh 38
will have completed one revolution, but the
left clutchi pitiion 85 will have made only half
a revolution, thus bringing the tenoi 331 of
the eliiteh collar in register with the exira
niotch in the face 37 of the pinion 88. This
extra notch is circumferentially opposité the
reégular noteh. The clutch collar 33 dnd
therefore the needle ¢ylinder would have
made a complete revolution in the ordintary
michine if engagsd with the rotary ehitch

pinion 38 biit having been engaged With thie

reciprocatory clutch pifiion 35 it had made :

only half 4 revolution, and therefore the nec-
éssaty retardation of the needlé cylinder
relgtively to the rest of the machine has been
accomplished. - '

T£ the machine is hiot ready to go into the *

making 6f the heél or toe at this point the
clutch collar can be shifted back into engage-
fient with the rotary clutch pinfon 38 for
rotary knitting. This shift can be accomn-

plished by means of the mdin pawl 82 as -

shown i Fig. 8, the pawl racking the main
rick wheel 81 around until the pin 89 in
the clutch fork 92 has passed off the cam o
which has béen holding the fork to the left.

The return of the fork to the right can be.
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accomplished either by a cam b (Fig. 1) on
the surface of the drum or by a tension spring
108 located between the frame of the ma-
chine and the clutch fork 92 in such manner
as to snap the clutch fork back to the rotary
side as soon as the pin 89 passes the cam
e (Figs. 2 and 3.)

The shifting of the clutch from the rotary
to the reciprocatory and back again to drop
the cylinder back, can be carried out during
the last revolution of the right clutch pinion
38 prior to the time when reciprocation be-
gins for the making of the heel and toe
pocket. If the retarding of the cylinder is
done at this time, the shifting of the clutch

- from rotary to reciprocatory knitting can be
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accomplished in the manner already de-
scribed but there is no need of shifting the
clutch back to rotary knitting—the machine
is ready to begin reciprocation for the mak-
ing of the heel or toe pocket. It will be ob-
served in this case that the short cam a on
the surface of the clutch shifting drum 90
would not be used. Instead, one long cam
is provided to shift the clutch and to permit
the main pawl to give the additional rack to
the main rack wheel which will cause all the
needle cam and yarn changes necessary to
commence reciprocatory knitting and to knit
the pocket. Tt will be observed that by the
mechanism which has been described, there
is no jerking forward of the needle cylinder
by power driven means when the needle cyl-
inder is standing still. The engagement of
the clutch parts is positive and certain at all
times and cannot possibly get out of time. Tt
will also be observed that when the change
is made just prior to going into the heel or
toe, the only shifting of the clutch required
is the one which would be required even in
the ordinary machine.

The necessary manipulation of the needles
for the formation of the heel and toe pockets
on the opposite sides can be obtained by the
use of mechanism such as shown and de-
scribed in my Patent No. 1,853,519, dated
April 12, 1932,

Another form of mechanism to accomplish
the dropping back of the cylinder is one
which shifts the clutch from rotary to re-
ciprocatory knitting at the point in the cycle
of movement of the quadrant where the shift
would .ordinarily be made, i. e., at the mid-
point of the forward stroke, and shifting
back again to rotary knitting when the quad:
rant has completed its forward stroke. In
this case the shift fromrotary toreciprocatory
knitting is made by the main pawl 82 racking
the clutch drum. The lug on the pattern
chain 85 which permits the pawl to make its
rack is so high that it brings the pawl into
engagement with the main rack wheel 81

- shortly after the pawl begins to move for-

ward. There is a notch on the main rack
wheel 81 so located that the pawl comes into

1,858,520

engagement with it as soon as the pawl

touches the rack wheel and the racking move--

ment therefore is a long one.  When the quad-
rant has reached its mid-point and the pawl
has turned the clutch shifting drum far
enough to shift the clutch to the left for re-
ciprocation, the parts will be in the position
shown in Fig. 8. As the quadrant continues
its downward movement the pawl continues
to turn the main clutch drum and when the
quadrant has reached its lowermost point,
as shown in Fig. 4, the auxiliary pawl 116

under the influence of the cam 119 will rack:

the clutch shifting drum  around and the -

clutch will return to rotary knitting by virtue
of the cam ¢. If desired the shift can be
made by the use of the spring 108. In this
case the pin 89 will ride off the cam @ just
prior to the end of the stroke of the quadrant
and the spring 108 will hold 831 against the
face 37 of the pinion 38 but still in engage-
ment with pinion 35 till the quadrant is at the
end of its stroke. At this moment the pinion
35 has completed one of its reciprocations,

the tenon 331 will be opposite one of the ¢©

notches in the face 37 of the rotary pinion
38, and the spring will shove the clutch collar
home. : :

In the copending application of Albert E.
Page and Frank R. Page Serial Number
246,243 filed June 2, 1928, there are claims
directed broadly to varying the angular re-
lation of the cylinder and clutch jaw.

It will be obvious that any manipulations
of the clutch which have been described can
be used between the toe and heel as well as
between the heel and the toe and that in this
way stockings can be successfully knit with
heel and toe pockets on opposite sides of the
tube. It will also be obvious that only the
minimum number of extra parts are required
and these parts are not located directly in the
driving means and are quite simple to attach
to the ordinary machine. Furthermore, as
already pointed out, it is possible, by the
mechanism described, to arrange the manipu-
lations in a manner to avoid any intereference
with the timing of the rest of the machine.

What I claim is: '

1. A circular knitting machine having a
revolving needle cylinder, a pattern chain
controlling said machine and ‘a clutch nor-
mally controlled by said chain and always
connected to said cylinder adapted to cause
reciprocatory or rotary knitting by said cyl:
inder at respectively different speeds in com-
bination with means so constructed and ar-
ranged with relation to said chain and clutch
as to cause said clutch to lose half a revolution
relatively to the pattern chain during rotary
knitting. :

2. A circular knitting machine having a
pattern chain, a knitting head, a rotating
cylinder in the knitting head, and a clutch
adapted to positively drive said cylinder
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with reciprocatory or rotary movement at all
times, in combination with means so con-
structed and arranged with relation to said
chain and clutch as to vary the time of shift-
ing of the clutch relatively to the pattern
chain to cause said needle cylinder to lose
half a revolution, between the knitting of
the heel and of the toe.

3. A circular knitting machine having a
pattern chain, a knitting head, and a rotat-
ing element in the knitting head, in combi-
nation with mechanism adapted to cause re-
ciprocatory movement of said rotating ele-
ment, other mechanism adapted to cause ro-
tary movement thereof at a different-average
circumferential speed from that for recipro-
cation, a clutch driven by one or the other of
said mechanisms adapted to change said ma-
chine from rotary to reciprocatory knitting
and vice versa and means controlled from
the pattern chain adapted to cause the re-
volving knitting elements te be driven by
the reciprocatory mechanism an exira revo-
lution of the rotary mechanism in a rotary
direction, while the machine is otherwise ad-
justed for rotary knitting

4. A circular knitting machine having a
pattern chain, a rotating needle cylinder,
normally controlled by said chain, mecha-
nism adapted to cause reciprocatory move-
ment thereof and other mechanism adapted
to cause rotary movement thereof at a higher
average circumferential speed from that for
reciprocation, in combination with a clutch
adapted to shift said machine from rotary to
reciprocatory knitting and vice versa in such

manner as to drive said cylinder positively -

at all times and auxiliary means so construct-

ed and arranged with relation to said clutch

5

lating quadrant to reciprocate said clutch at
a different average speed from the rotary
drive means, in combination with means so
constructed and arranged with said clutch as

to shift the clutch to and from engagement 7

with the quadrant during a movement of the -

latter in one direction to alter the relation
of the cylinder to the rotary drive means.

7. A circular knitting machine having a
revolving needle cylinder, a clutch to drive

said cylinder, means to drive the clutch for

reciprocation and means to drive the clutch
for rotation of the cylinder, said means mov-
ing the cylinder at relatively different speeds,
and revolving pattern means controlling the
time of shift of said clutch, in combination
with means so constructed and arranged with
said clutch as to give said clutch an abnor-
mally early shifting to the reciprocatory
means leaving said cylinder half a revolution
behind when the reciprocatory means has
given the cylinder one revolution.

In testimony whereof I have signed my
name to this specification.

ALBERT E. PAGE.

and chain as to cause said cylinder to lose -

half a revolution relatively to the pattern
chain by an abnormal shift of the clutch to
the reciprocatory mechanism. »

5. A circular knitting machine having re-
volving pattern means, a knitting head, a ro-
tating cylinder in said head, a clutch to drive
said cylinder and whose time of shift is nor-
mally controlled by said pattern means, said
clutch being shifted from one position to an-
other to change the cylinder from recipro-
cation to rotation and vice versa means to
drive said clutch for reciprocation of said
cylinder and means to drive said clutch for
rotation of said cylinder at a different speed,
in combination with means so arranged with
the pattern means as to cause the clutch to be

driven by the reciprocatory means to retard

the cylinder from normal relation with thy
head.

6. A circular knitting machine having a
rotary cylinder, a clutch to drive said cylin-
der, said cluteh being shifted from one posi-
tion to another to change the cylinder from
reciprocation to rotation and vice versa ro-
tary means to drive said clutch and an oscil-
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