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Patented Aug. 27, 1940 

UNITED STATES 

2,213,142 

PATENT OFFICE 
2,213,142 

KNITTING MACHINE 

Harry McAdams, Reading, Pa., assignor to The 
Nolde & Horst Company, Reading, Pa., a cor 
poration 

Application June 20, 1936, Serial No. 86,420 
4 Claims. 

This invention relates to improvements in knit 
ting machines. 
The primary object of this invention is the pro 

Vision of an improved knitting machine, prefer 
ably of the rotary cylinder type, embodying im 
proved means for the full automatic and contin 
uous circular knitting of stockings in stringwork. 
A further object of this invention is the pro 

Vision of improved means (in an automatic 
circular knitting machine adapted to knit stock 
ings or other tubular articles in stringwork) to 
transfer Stitches from one set of needles to an 
other. 
A further object of this invention is the pro 

Vision of an improved full automatic circular 
knitting machine, Which includes a rotary cyl 
inder and rotary dial, having improved means 
for the transfer of dial needle stitch loops to 
the stitches of the cylinder needles in order to 
vary the character of knitting in a stocking, 
Such as when progressing from the knitting of 
a rib top to the leg. 
A further object of this invention is the pro 

Vision of an improved dial construction for cir 
cular knitting machines. 
A further object of this invention is the pro 

vision of improved means for selectively con 
trolling the dial needles of a circular knitting ma 
chine. 
A further object of this invention is the pro 

vision of an improved method for the knitting of 
a Seamless stocking in stringwork. 
A further object of this invention is the pro 

vision of improved drive means for the dial of 
a knitting machine whereby to eliminate exces 
sive play relative to the cylinder. 
A further object of this invention is the pro 

vision of an improved durable, compact, rotary 
knitting machine of the dial and cylinder type, 
whereon the cams, needles, and pattern control 
ling and part operating details are readily and 
easily accessible. 
A further object of this invention is the pro 

vision of improved pattern controlling means for 
knitting machines. 
A further object of this invention is the provi 

Sion of improved spliced or additional yarn con 
trol means. 
Other object and advantages of this invention 

Will be apparent during the course of the follow 
ing detailed description. 
In the accompanying drawings, forming a part 

of this specification, and wherein similar refer 
ence characters designate corresponding parts 
throughout the Several views, 

(C. 66- 24) 
Figure 1 is a front elevation of the improved 

knitting machine. 
Figure 2 is a side elevation of the improved 

knitting machine. 
Figure 3 is a plan view of the improved knit 

ting machine With a portion of the overhead 
structure above the dial of the knitting machine 
removed to better illustrate the means for Con 
trolling various cams of the knitting machine. 
Figure 4 is a fragmentary vertical sectional view 

taken through the cylinder and dial construction 
of the knitting machine; showing the drive of 
the latter and the improved selective dial needle 
control arrangement. 

Figure 5 is a sectional view taken Substantially 
on the line 5-5 of Figure 4. 

Figure 6 is a vertical sectional view taken 
through the drive and operating mechanism of 
the machine below the table top or bed of the 
machine; more particularly showing the means 
for driving the pattern chain and the pattern 
drum advancing pawls. 

Figure 7 is a plan view of the needle lay-out 
in the bed of the dial of the machine, showing 
the dial needles projected at one position for rib 
knitting, and projected at another position for 
transfer of stitches therefrom to cylinder needles. 

Figure 8 is a bottom plan view of the can and 
cam groove arrangement in the dial cap, 
Figure 9 is a developed view showing the cyl 

inder needle, jack, and dial needle control finger 
lay-out of the knitting machine, as the parts will 
appear during the knitting of plain knitted Work 
upon the machine. 

Figure 10 is a developed view showing the cyl 
inder needle, jack, and dial needle control finger 
lay-out of the knitting machine, as the parts Will 
appear during the last part of the knitting of 
one and one rib and the first part of the transfer 
action of transferring stitch loops from dial nee 
diles to those alternate cylinder needles which are 
inactive during the knitting of rib Work. 

Figure 11 is a longitudinal cross sectional view 
taken through the main drive shaft of the knit 
ting machine and more particularly showing the 
gearing arrangement for the different Speeds of 
the machine and for OScillating or reciprocating 
drive of the cylinder. 

Figure 12 is a diagrammatic fragmentary rep 
resentation of the pattern control chain of the 
machine. 

Figure 13 is a longitudinal cross sectional view 
taken through the main pattern drum; its shaft 
and the main pattern chain sprocket wheel. 

Figure 14 is a fragmentary view showing a 
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2 
brake drum arrangement on the main pattern 
drum mounting shaft. 

Figure 15 is a top plan view of my improved 
sinker cam cap for the machine, showing aSSo 
ciated therewith an improved Splice yarn control 
member which is used during rotary knitting to 
guide the splice yarn out of the way of the dial 
and dial needles. 

Figure 16 is a bottom plan view of the sinker 
cam cap and more particularly showing improved 
means for rendering the sinker cams operative 
or inoperative. 

Figure 17 is a developed view of the main pat 
tern control drum and ratchet Wheel drive ar 
rangment. 

Figure 18 is a fragmentary view of Several 
stockings which may be knitted in string Work 
upon the machine; the view showing one com 
plete stocking and appended portions of other 
stockings at each end thereof, and also showing 
the nature of the various parts of the stocking 
and the joining means between the stockings. 

Figure 19 is a series of views showing the bot 
tom of the improved dial needle used. With my 
machine; this dial needle being of the type set 
forth in my copending application Serial No. 
68,526, filed March 12, 1936, now Patent No. 
2,111,476. 

Figures 20, 21 and 22 are perspective views 
showing various steps in the cycle of transfer 
ring a stitch loop from a dial needle to a cylinder 
needle on the improved hachine. 
Figure 23 is a fragmentary perspective view 

showing an improved binder and cutter which 
may be mounted upon the dial of the knitting 
machine. 
In the drawings, wherein for the purpose of ill 

lustration are shown preferred and modified em 
bodiments of the improved knitting machine and 
the details thereof, the letter A may generally 
designate the improved knitting machine. . It 
includes a frame B having a rotary cylinder C 
and a dial D. Drive means Eis provided for driv 
ing the cylinder C and bed of the dial D, and for 
operating a pattern control drum arrangement F 
and a pattern chain G. A set H of dial needles is 
provided and also a set K of cylinder needles. 
Selective means T. is provided for Operating the 
dial needles for various purposes, and a take-up 
mechanism M is provided for taking up the string 
of tubular fabric Nas it is knitted. 
The frame B of the machine includes a cabinet 

portion 25 within which the drive mechanism of 
the machine is mounted. The frame is supported 
upon suitable legs 26 or in other manner and it 
has a top table 27 which supports the cylinder 
for vertical movement. 
The cylinder C is longitudinally slotted on 

the outer surface thereof for reciprocably re 
ceiving needles and jacks therein; the needles 
being mounted in the upper part of the cylinder 
and the jacks in the slots below the needles in 
the usual manner. An anti-friction bearing con 
Struction 30, shown in Figure 4 of the drawings, 
has a race directly Supporting the lower end of 
the cylinder C; this anti-friction bearing 30 be 
ing Supported in a ring-shaped cup 3. The cup 
3 is suitably bolted or riveted as shown at 33 in 
Figure 2 of the drawings to the upper end of a 
Vertically movable Supporting bar 35. The bar 
rod 35 is slidably supported in suitable brackets 
36 provided upon the frame of the machine. A 
Spring 37, shown in Figure 2 of the drawings, 
normally holds the bar 35 downwardly, and at 
its lower end it may rest upon an adjusting screw 
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38a as shown in Figure 2. This cylinder support 
ing bar 35 may be elevated by means of a lever 38 
which is pivoted at 39 on a frame bracket of the 
machine, as shown in Figure 2 of the drawings. 
The lever 38 is operated off the section F of the 
pattern control arrangement F, and at its other 
end the lever 38 may engage a pin 40 which is 
integral with the bar 35. A lug on the drum F' 
will depress the lever 38 at its drum end and 
thus elevate the cylinder in a manner which is 
apparent from the drawings. 
The cylinder C at its lower end is upwardly 

slotted, as shown at 4 in Figure 2 of the draw 
ings to receive therein sectors 42 of the ring gear 
is3 in which the cylinder C is movably mounted, 
as shown in Figure 4 of the drawings. The gcar 
43 is socketed in the supporting bed 2 of the 
frame B, as shown in Figure 4. A cap plate 45 
is secured at 46 to the bed 27 for the purpose of 
maintaining the ring gear 43 rotatably in place. 
The gear 43 is of the bevel herring-bone type. 
The top construction of the cylinder is rather 

conventional. It includes a top ring 50, for slid 
ably supporting the sinkers 5. The sinker con 
trol arrangement further includes the sinker or 
web holding bed 52 which is keyed at 53 to the 
cylinder. The sinker cam ring 54 is mounted on 
the bed and of course is provided with movement 
limiting lugs 290 thereon, best shown in Figures 
15 and 16 of the drawings, located at opposite 8" 
sides of a stop post 29 (see Figure 1), as is usual 
in circular knitting machines of this general 
type. The sinkers 5 are of general construction 
and need not be further described, since their 
nature, function and construction is well under 
stood in the art to which this invention relates. 
Reference in this connection may be made to 
U. S. Patent #1,467,691. The sinker cam ring 54 
has an annular channel in the undersurface 
thereof, in which the butts of the sinkers ride. 
In this channel the sinker cam ring 54 is pro 
vided with a sinker withdrawing cam 60 and 
Sinker advancing cams 6 and 62. The advanc 
ing cams 6 and 62 are pivoted at their proximate 
ends at 63 and are adapted to be retracted at 
different operations throughout the knitting of 
the stocking. Means is provided to move the 
advancing cams 6 and 62 comprising a circum 
ferentially movable ring 65 socketed in an annu 
lar channel in the top of the cam ring 54, as is 
shown in Figures 4 and 15 of the drawings. This 
ring 65 is provided with cams 65a, slotted to 
receive pins 67 of the cams 6 and 62 and having 
throw portions 65 to move the cams 6? and 62 
to a retracted position. Cams 6 and G2 are 
advanced and retracted as the ring 65 is recip 
rocably moved in its channel on the sinker cam 
ring 54. A spring 64 normally maintains the 
cams 6 and 62 in sinker advancing position. 

Referring now to the pattern control drum 
arrangement F, with reference to Figures 2, 3 
and 13 of the drawings it will be seen that this 
drum arrangement is compactly located at the 
rear of the machine in an easily accessible and 
Convenient location. It essentially consists of a 
shaft 5 rotatably Supported and connected by 
brackets 76 to the frame of the machine; one of 
the brackets T6 being located intermediate the 
ends of the shaft 15 to give it central support. 
The drum arrangement includes the drum F and 
the drum F' and on these drums a circumferen 
tial Series of lugs are provided for operating the 
Various levers and parts of the machine. A com 
pact and accessible arrangement of levers in 
cludes a shaft 77 which is pivotally supported by 
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2,218,142 
the brackets 76 of the machine; said shaft ex 
tending parallel with the drum and at a location 
between the drums and the cylinder and on a 
level approximately in a line tangent to the top 
of the druins. On this shaft are located bell 
crank evers which are pivoted for Oscillative 
action thereon; the said bell crank levers hav 
ing arm portions which operate at their ends on 
lugs on the drum, the opposite ends of said levers 
extending Substantially vertical and having rod 
attachments with the different features of the 
machine to be operated. With reference to the 
sinker cam control ring 65 immediately above 
described, one of the levers 79 of the shaft 77 
has the upper end of its vertical arm supporting 
a Connecting rod 80; the opposite end of said 
Connecting rod 8) being attached in a suitable 
opening 82 provided in the ring 65 (see Figures 
3 and 15). Rocking of the lever 79 incident to 
Operation off the drum F' will cause movement 
of the ring 65 and throw the cams 6 and 62 into 
retracted position (see dotted lines in Figure 16). 
The drums F and F' are keyed at 83 to the 

shaft T5, and the shaft 5 has also keyed there 
With a ratchet wheel 85. To insure uniformity 
of movement advance of the shaft 75 at one side 
of the machine beyond the support 76 the shaft 
75 is provided with a brake drum 86 and toothed 
detent wheel 87. A spring actuated pawl 37a is 
pivoted at 888 on the frame of the machine (see 
Figure 14). A tooth 89 is located in the recesses 
between the teeth on the wheel 87 to restrain too 
free advance of the shaft 87 except as hereinafter 
noted. A brake band 88 acts continuously on 
the drum 86 to prevent loose play in the shaft 
T5 and thus prevents the forward or backward 
movement of either of the drums F or F except 
as advanced by pawl mechanism to be hereinafter 
described. The shaft 75 is provided with a free 
ly rotatable sprocket wheel 90 thereon around 
which the pattern chain G is trained. This 
Sprocket wheel 9 has a suitable ratchet wheel 9 
keyed or integrally connected as a part thereof, 
operating therewith, and located side by side with 
the shaft keyed ratchet 85 above described, as 
shown in Figure 13 of the drawings. The drum 
advancing ratchet wheel 85 has thirty-six teeth 
around the periphery thereof and the ratchet 
Wheel 9 attached to the sprocket wheel 9) is 
provided with seventy-two teeth. In order to 
prevent loose advancing or retracting movement 

55 

60 

65 

75 

of these two sprocket wheels a detent 93 is pro 
vided on the machine (see Figure 6) which is 
broad enough to operate in the teeth recesses 
of both of these ratchet wheels 85 and 9 to 
maintain them in their proper relationship. 
The pattern chain G is of course trained over 

the teeth on the sprocket wheel 9). This chain 
is relatively long since it is intended to provide 
in it one link for each knitted course throughout 
the length of the stocking or article being knit 
ted. In order to accommodate the chain a Spe 
cial frame is provided consisting of a Supporting 
standard 94, as shown in Figure 6 of the draw 
ings, connected in depending relation from the 
machine frame, and having upper and lower Sup 
port bars 95 and 96 respectively. These support 
bars each have a series of rotatable wheels or 
roller's 9 thereon around which the chain G is 
trained. The frame of the machine may addi 
tionally be provided with rollers 98 around which 
the chain G is trained as it comes direct from the 
sprocket wheel 90 prior to the Zig-Zag training 
of the chain over the rolers on the upper and 
lower Support bars 95 and 96. As will be noted 

3 
from Figure 1 of the drawings this chain is lo 
cated in an out of the way relation at the rear of 
and beneath the frame of the machine, below 
the drive mechanism control box or compartment 
in the machine, as shown in Figure 6. 

Referring to the dial construction D and the 
Selective means L, for Operating the dial needles 
thereof, a very compact bracket or yoke construc 
tion is provided for Supporting the dial mecha 
nism over the cylinder in such manner that all 
of the parts of the same are readily accessible 
and so that the dial may be moved to an out of 
the way position with respect to the cylinder. 
This bracket or supporting yoke construction for 
the dial is generally of inverted U-shape forma 
tion. It includes a stationary bracket A00, at the 
left side of the nachine, bolted at 0 to the 
machine bed 2 and extending upward diagonal 
ly towards the cylinder to a point about even 
with the top of the cylinder, where it pivotally 
supports at 02 a dial Supporting arm 4. This 
arm includes a portion 05 which really forms an 
extension of the bracket arm ) and is inclined 
diagonally towards the cylinder when the dial 
is placed over the cylinder. It further includes 
the horizontal Supporting portion f6 Which lies 
horizontally over the cylinder, as shown in Fig 
ure 4. The yoke construction for supporting the 
dial further includes the bracket arm mount 
ed on the bed of the machine at the opposite side 
from the bracket f OO, as shown in Figure 1 of 
the drawings, and which extends diagonally up 
Ward inclined towards the cylinder and at its 
upper end is adapted to receive the free end of 
the dial Supporting arm 04 in resting relation 
thereon; an adjusting Screw 08 being provided 
on the end of the arm 94, for abutment, with 
the upper end of the arm foil, to regulate the 
Spacing of the dial above the cylinder when in 
knitting position. 
The horizontal portion fo6 of the dial bracket. 

Swinging arm 04 is provided with a non-rotat 
able depending shaft 09, shown in Figure 4 of 
the drawings, and which is bolted thereto at 
fo; an annular stop flange if being provided 

thereon to abut the under surface of the alm OS 
and enable the shaft to be properly bolted into 
position. A rotatable sleeve 5 is mounted on 
the lower end of the shaft 89 in position to be 
axially aligned with the cylinder C when the 
Swinging arm 04 is in the position shown in 
Figure 4 of the drawings. This rotatable sleeve 
5 is maintained detachably on the shaft GS 

at the lower end of the latter by means of a nut 
6 and Supporting washer 7, and it is on the 

lower end of this sleeve 5 that the dial bed 8 
of the dial construction D is keyed, as by a de 
tachable pin if 9. The sleeve 5 at its upper 
end has a gear adjusting plate 2), keyed there 
to at 2?, as shown in Figure 4. A gear 22 is 
rotatably located in a recess or socket provided in 
the bottom surface of the swinging arm 64; said 
gear being centrally apertured to receive the 
flange of the sleeve f l 5 as shown in Figure 
4. This gear is adjustably keyed or attached to 
the adjusting plate 29 and of course the drive 
of the ma?chine driving the gear 22 will thus 
drive the sleeve f5 and rotate the dial bed 8 
therewith in Synchronism with the cylinder C as 
will be subsequently described. The timed ad 
justment of the gear teeth relative to the drive 
shaft 5 is angularly secured by providing a 
depending lug 23 on the gear 22, as shown in 
Figure 5 of the drawings, which depends between 
two extensions 124 and 125 on the adjusting plate, 
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4. 
120; adjusting screws 26 being provided on the 
plate extensions 24 and 25, in order to angul 
larly adjust the gear 22 relative to the rotat 
able sleeve 5. In order to insure attachment 
of the gear to the plate 20 when the proper tin 
ing has been obtained bolts 28 may be tightened. 
These bolts 28 are screw threaded in Sockets in 
the plate 20, as shown in Figure 5, and the gear 
22 is provided with slots to receive the shanks 

thereof. 
The dial construction includes the bed 3 and 

the stationary dial cap 29. This dial cap is in 
the form of a ring so that the lower ends of the 
dial needle actuating fingers 30 (comprising part 
of the selective means I, for operating the dial 
needles) may engage the said dial needles either 
at the rear ends thereof or on Special butt ar 
rangements which may be provided on the dial 
needles in order to move them for accomplishing 
various operations. 

Referring now to the dial bed construction 8, 
as is shown in Figure 7 of the drawings, the 
same is provided with slots 3 which recipro 
cably receive the needles 32 of the set H of dial 
needleS. 
The dial needles 32 are of the nature and 

construction set forth in my co-pending applica 
tion Serial No. 68,526, filed March 12, 1936. 
They each include a body portion 35 having a 
shoulder 36 intermediate its ends behind the 
points where the latch closes. The needle has the 
usual hook end latch. Immediately rearwardly 
of the shoulder the body 35 is laterally recessed 
upwardly from the lower edge thereof, at 37. 
Facing this recess is a spring arm 38 which at 
its fore end is free of direct attachment to the 
needle and is provided with a lip 39 adapted 
to fit in the recessed portion 40 in the lower 
edge of the needle. The arm 38 is spring bowed 
as shown in the upper corner in Figure 19 of 
the drawings and faces the concaved recess 37 
in the body of the needle to provide an eye which 
is vertically disposed when the dial needle is po 
sitioned in the dial bed. The head of the cylin 
der needle may readily slip into this opening not 
withstanding that the cylinder needle is directly 
opposite the line of travel of the dial needle. 
The lip (39 prevents the stitch catching in the 
eye, The arm 38 compresses into the position 
shown in the middle view of Figure 19 when the 
dial needle is retracted in the groove of the dial 
bed. Upon projection of the needle the stitch 
catches against the shoulder 36 and is spread 
open by the arm 38 so that the cylinder needle 
may readily enter it as shown in Figure 21. The 
dial bed 8 has the grooves 3 widened at the 
fore ends thereof. 
The dial cap f 29 is best shown in Figures 4 

and 8 of the drawings, and the dot and dash 
line application of the cams and cam grooves 
thereof with respect to the dial needles is shown 
in Figure 7. The dial cap has a central open 
ing 42 to receive the lower ends of the dial ac 
tuating fingers 30. The dial needles are ini 
tially projected by the fingers 30 both for trans 
ferring Stitches from dial needles to cylinder 
needles and at a second location to receive yarns 
When they are used in connection with the cylin 
der needles for knitting rib work. The dial cap 
29 is provided with the dial needle butt receiv 

ing groove 44 which receives the dial needles 
when they are inactively positioned. The dial 
needles. are projected into stitch transfer posi 
tion by a cam 45, comprising part of the dial 
cap, when the butts of the needles 2 are thrown 

56 thereon for the fingers or members 
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into the groove 46 surrounding this cam. Nor 
mally, the butts of the dial needles travel inac 
tively in the groove 44. The dial needles are 
projected So that their butts Will engage the cam 
f45 by the dial needle selector fingers 30. The 
opening 42 in the cap is widened at 47 to en 
able the lower ends of the fingers 30 to push the 
dial needles so their butts will engage against 
the can 45, as shown in Figure 9 of the draw 
ings. In the dial cap a second cam fjo is used 
to project the dial needles into yarn receiving 
relation for knitting rib work. The central open 
ing 42 of the dial is cut away at 5 so as to 
enable the fingers 30 to project the butts of the 
dial needles into engagement with the can 50. 
The compact arrangement for mounting the 

dial needle Selector fingers 30 comprises a sup 
porting collar or member 53 keyed at 54 on the 
sleeve 5 intermediate the ends of the latter. 
This support 53 has an annular fulcrum flange 

30. 
These members 30 are provided with upper and 
lower portions 30 and 30b above and below 
the fulcrum point respectively which are disposed 
in an angular relation with respect to each other. 
When the fingers are mounted on the fulcrum 
flange 56 the upper portions 30 a will be ver 
tically positioned, and the lower portions 30b 
Will be relatively convergent towards the axis of 
the shaft. The fingers 30 are bowed to provide 
fulcrum recesses 30c on the inner sides thereof 
Which fit upon the fulcrum flange 56. In this 
manner the dial needle control members are 
arranged in close fitting annular relation and the 
lower ends thereof are normally positioned in the 
Central Opening of the dial cap. The lower ends 
are held in abutment with the sleeve 5 by 
means of compression springs f60 shown in Fig 
lure 4 of the drawings. In order to prevent lat 
eral play of the fingers or members 30 suitable 
filler pieces may be placed between them. These 
filler pieces will of course be substantially the 
Same shape as the members 30 except that they 
are not provided with butts or means for operat 
ing against the dial needles. The lower dial 
needle engaging ends of the members 30 may 
be shaped in any fashion suitable to the mode of 
operating against the dial needles. At their up 
per ends the fingers 30 may be provided with 
any desired arrangement of butts thereon. In 
the example shown in the drawings substantial 
ly one half of the members 30 are provided with 
butts 30 at an upper level and the remainder 
of the said dial needle control members 30 have 
butts 30 at a lower level. The upper level butts 
30 are arranged, as shown in Figure 9, over 

Substantially one half of the short butt cylinder 
needle Section and substantially one half of the 
long butt cylinder needle section. 
In the present invention the dial needle selec 

tor members 30 are adapted to project the dial 
needles merely at the stitch transfer and yarn 
receiving points. It is quite evident that the 
projection of the dial needles may be used for 
other purposes than herein enumerated. For in 
stance, they could be selectively projected to take 
any desired arrangement of the yarns, such as 
patterning and Wrapping yarns, etc. 

Referring to the means E. for driving the dial 
and cylinder, the drive shaft of the drive mecha 
nism includes Sections 65a and 65b, and a main 
drive shaft. They are not keyed together except 
through the intermediary of clutch mechanism 
to be Subsequently described. The section 65a 
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with the cylinder gear 43 for drive of the said 20 which are on the other end thereof into re 

cylinder. The section f65 also has keyed there 
With a Smaller bevel herring-bone gear 67 which 
may be bolted directly to the gear 66. The bew 
eled teeth on this gear 67 face directly opposite 
the bevel of the teeth on the gear 66 and are 
adapted to drive the diagonally disposed shaft 

9. The shaftlic is rounted in a suitable bear 
ing 7 on the bed frame of the machine, and 
in a bearing 12 at the upper end of the dial 
supporting yoke arm or bracket 107. The upper 
end of the arm f is provided with a herring 
bone bevel gear 2, which meshes With the teeth 
of the gear 22, and drives the latter. The lower 
end of the shaft To within the compartment of 
the cabinet of the machine below the bed is pro 
vided With a herring-bone gear 74 meshing with 

are compactly associated and it is to be particu 
larly noted that the arrangement eliminates the 
necessity of a horizontal counter shaft. The 
elimination of all gearing except direct connec 
tion between the drive shaft of the machine and 
the dial does a Way With unnecessary back slap 
and loose play in the gears, so that it is possible 
to accurately regulate the relation of the dial 
needles to cylinder needles, and to effect the vari 
ous delicate operating positions of the parts 
which are vitally necessary during the knitting 
of continuous strings of stockings of the charac 
ter set forth in this application. 
A clutch hub 69 is splined at 70a upon shaft 

section 65, and adapted for selective clutching 
With either a spur gear ft 8, which is keyed di 
rectly to the shaft section 65b at 7.2b, or with 
the gear 75. A pulley 76 idles on the shaft 
section 65°, and said shaft f65b may also have 
a hand crank thereon best shown at ft 7a, and 
used in the usual manner. The shaft section 
65b has a second pulley T. directly keyed to the 

shaft 65b. The third pulley 78 is rotatably 
mounted on the shaft section 65b by a sleeve 
section 79 integral therewith which bears in a 
Wall of the frame B of the machine, as shown in 
Figure 11. This sleeve 9 at the inside of the 
drive gear cabinet of the frame has a spur gear 
80 keyed directly therewith. A countershaft 
8 is rotatably mounted on the wall of the frame 
B and it has thereon a pair of freely rotatable 
gears 82 and 83; the latter meshing with the 
teeth of the spur gear 7 a. The gears 7 fa, 80, 
82 and 83 comprise a compound high speed 
means for driving the shaft section 658 at a high 
Speed. The direct drive of course rotates the 
cylinder at a lower Speed. Meshing with and di 
rectly back of the gear 88 is a larger gear 85 
(See Figure 6) which has a crank pitman 85 
eccentrically pivoted thereto. A pivoting gear 
lever 87 is mounted intermediate its ends upon 
a shaft 83 below the main drive shaft assembly. 
It has a segment shaped end 89 provided with 
gear teeth 93 which mesh with the teeth of the 
gear 5. The latter is loosely mounted upon the 
shaft 35a. The lever 87 is reciprocated when 
the gear 85 is rotated, and thus oscillatively 
moves the gear 75. When the clutch hub f S9 
is in engagement with the gear 75 it can read 
ily be seen that the cylinder will be reciprocated 
for knitting the heel and toe pockets. 

Referring to the means for advancing the 
drun assemblage F, and to rotate the sprocket 9. 
in order to advance the main pattern chain G, a 
bell crank lever 95 is pivoted at 99 and operates 
off of roller lugs on the gear 85. These lugs hit 
the lever 95 at one end to throw pawls 200 and 

These gears and parts 

spective advancing engagement with the teeth of 
ratchet wheels 9 and 85. Both of these pawls 
20C and 29 are mounted on the lever 95 and 
are Spring urged into engagement with the 
teeth of the ratchet wheels. There are eight lugs 
or rollers on the gear 85 which operate the lever 
i95. Four of them, designated at 203, are radi 
ally set back farther than the other four 204, so 
that the throw of the bell crank lever is greater 
When the rollers 204 are hitting the lever than 
When the rollers 203 engage it. The purpose of 
this Will be subsequently described. 
"In the gear cabinet of the machine the lever 

205 is pivoted at 206 intermediate its ends. At 
One end it has a pawl 207 operating against the 
teeth of the ratchet wheel 85. At its other end 
it has a roller 20 operating against a cam foot 
2 which forms part of the oscillating lever 87, 
at the opposite side of the shaft f88 with respect 
to the segment 89. A spring 23 normally holds 
the roller 2fO against the can surface of the foot 
2 . Of course oscillation of the arm 87 will 
advance the pawl 20. 
The chain G has two longitudinal series of 

lugs along it, arranged along the lines 25 and 
26 designated in Figure 12 of the drawings, Le 
vers 2 7 and 2 8 respectively pivoted at 29 and 
220 on the shaft TT are adapted for cooperation 
with the lugs along the lines 25 and 26 respec 
tively of the chain G. As shown in Figure 6 of 
the drawings these levers 2 and 28 are nor 
nally held in engagement intermediate their 
ends With the chain, in the line of the lugs, by 
means of springs 222. The lever 2 7 is provided 
with an arm 223 thereon which normally holds 
the pawl 20 out of action. A lug on the chain 
G. raises the lever 27 which will release the pawl 
2 for action upon the ratchet wheel 85. The 
lever 28 is provided with an arm. 224 which nor 
mally holds the pawl 20 out of action, but when 
a lug on the chain G lifts the lever 2 8 it will 
move the arm. 224 out of action and permit the 
pawl 20 to advance the ratchet Wheel 85. 
The set K of cylinder needles includes long 

butt needles 230 and short butt needles 23. Be 
low alternate long butt needles 230 there are 
provided jacks 232 having long butts at a lower 
level, and below alternate short butt needles 
there are provided jacks 233 having short butts 
at a lower level. Long butt jacks 234 have long 
butts at an upper level. They are positioned in 
an alternating relation. With the cylinder needles, 
and similarly jacks 235 having short butts at 
the upper level (complementary to the jacks 
233) are provided in alternating relation below 
the cylinder needles. These short butt upper 
level jacks 235 are spaced across the division line 
of the long and shot butt needles, that is, half 
of then are in the long butt needle Section and 
half of them in the short butt needle section, and 
that is also true for the upper level long butt 
jacks 234, for a purpose which will be subse 
quently described. It should be noted in this 
connection that the upper level short butt jacks 
235 are located below cylinder needles which are 
inactive during rib knitting and which receive 
stitches from the dial needles actuated by those 
dial needle actuating fingers 30 having the butts 
3e thereof at the lower level. 
The frame bed 2 of the machine has a can 

supporting ring or table 249, which is Spaced 
above the bed 27 so that access may be had to 
canns or operating features which may be placed 
between the table 240 and the bed 27, shown in 
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Figures 1 and 4 of the drawings. The table 240 
may have Supporting posts 24, as shown in Fig 
lure 1 of the drawings which are bolted to the 
bed 2. The table 240 Supports mainstitch cam 
block 244, shown in Figure 4 of the drawings; 
the Widening pick attachment 330 shown in Fig 
lure 1 of the drawings, and other can and can 
Operating levers to be subsequently described, 
The machine is preferably provided with yarn 

feeds in the nature of the usual levers pivoted at 
245 on the latch ring 246. This latch ring is 
bolted at 24 upon the Swinging arm 05 of the 
dial Supporting structure 04 (see Figure 4) and 
the dial cap 29 is in turn holted at 259a to the 
latch ring to hold it against rotation. 
The five yarn feed fingers are used for feeding 

plating, Splice, top, binding, and lining yarns to 
the needles. The finger 252 which feeds yarn for 
the knitting of the rib top also is used to knit the 
heel and toe of the stocking. By reference to 
Figures 2 and 3 of the drawings it will be seen 
that these fingers 250 to 254 inclusive are swung 
into action by means of reciprocating push rods 
256 (see Figure 2) supported by brackets 257 on 
the machine. These push rods 256 in turn are 
actuated by suitable levers 258, 259, 260, 26 and 
262, for the fingers 250, 25i, 252, 253, and 254 
respectively. The levers 258 to 262 inclusive are 
pivoted on the shaft 77 and at their outer ends 
are raised by lugs on the drum F for throwing 
the push rods 256 into engagement with the re 
Spective yarn fingers. 
At the location of transfer of the stitches from 

dial needles to cylinder needles a brush 263 is lo 
cated for throwing the latches of the needles 
Open. 
AS before mentioned the dial needles are par 

tially advanced by the selectors 30, both at the 
transfer and stitch actuating cams of the dial. 
In order to support the cams for selective actu 
ation of these fingers 30 a segmental shaped 
Supporting piece 270, as shown in Figures 1 and 
3 of the drawings is mounted by means of brack 
etS 2 attached to the skirt of the bracket 06 
which Supports the dial construction. Upper and 
lower levers 272 and 273 respectively are pivoted 
at 24 upon the supporting segment 27 O for re 
Spective action upon the upper and lower level 
butts of the dial selector fingers f30. Thus, the 
lever 272 cams against the butts 30d and the 
lever 273 cams against the lower butts 30e. 
These levers 272 and 273 are respectively con 
nected by rods 276 with levers 277 and 278. 
These levers 277 and 278 are pivoted upon the 
shaft and are lug actuated off of the drum 
F. They are bell crank levers as can clearly be 
understood from Figures 2 and 3 of the drawings. 
The yarn receiving and stitch forming location 
on the dial for the dial needle actuating fingers 
30 is provided with another pair of actuatingle 

vers 280 and 28 which are pivoted at 282 on the 
Support 270. These levers are provided with cam 
portions for operating respectively on the upper 
butt and lower butt dial needle selector fingers 
f30. These levers 280 and 28? are thrown into 
and out of actuating relation by means of levers 
284 and 285 respectively. These levers 284 and 
285 are pivoted on the shaft. 77 and have con 
necting rods 286 which connect them with the 
Can levers 280 and 28. 

It was before mentioned that the sinker cams 
6 and 62 are opened and closed at different op 
erations throughout the stocking. Inasmuch as 
the Sinker cap oscillates during reciprocation of 
the machine, as limited by the lugs 290 thereon 

2,213,142 
engaging against the lug 29 (see Figure 3), it 
will be desirable to hold the sinker ring 54 against 
movement. When it is desired to advance the can 
ring 65 for throwing the sinker cams 6 and 62 . 
to an inoperative position. To that end a lever 
293 is pivoted at 294 upon the machine, as shown 
in Figure 3, which is adapted to engage against 
an offset 295 on the sinker cam ring 54. The 
lever 293 is actuated off of the lever 295 and the 
latter is pivoted upon the shaft and actuated 
off of drum F. It is connected by means of a 
rod 296 with the lever 293 above described. 
The frame of the machine is provided with a 

bobbin supporting table 300 rearwardly of the 
lever arrangement which operates off the lugs of 
the drums F and F'. On this table are Sup 
ported bobbins 30 for feeding the various yarns 
to the feed fingers 250 to 254 inclusive. Figure 2 
shows the arrangement of yarns. Plating yarn 
is indicated at 302, the Splice yarn is indicated at 
303, the heel, toe and rib top yarn is indicated 
at 394, the binding or Selvage yarn is indicated 
at 305 and the lining yarn is indicated at 306. 
All of these yarns except the yarn 304 are fed 
through appropriate tensioners 307 and then ex 
tend to their respective feed fingers 250 to 254 
inclusive. 
The rib top yarn 304, which is also used in 

knitting the heel and toe has the normal ten 
Sioner 308 operating thereon, and it is provided 
with additional tensioning means which may be 
released as desired. This includes a conventional 
tensioner 30 having upper and lower plates be 
tween which the yarn passes. The lower plate 
is movably Supported by an arm 35, shown in 
Figure 2 of the drawings, which is pivoted at 
36 and normally spring urged at 37 into ten 
sioning position. A connecting rod 39 is at 
tached to the arm 35 and moves upwardly and 
down Wardly to throw the tensioner into and out 
of action. The rod 39 is pivoted at its lower end 
to a lever 320 which in turn is pivoted at 32! 
upon a bracket of the frame of the machine, 
as shown in Figures 2 and 3 of the drawings. 
This lever 320 is connected by a rod 323 to one 
Of the drum actuated levers 324. The drum ac 
tuating ever 324 is pivoted on the Shaft, 7 
and lug actuated off the drum F in order to 
throw the yarn tensioner 30 into or out of yarn 
tensioning position. 
Means is provided to hold the Splice yarn in 

an out of the way relation with respect to the 
dial during knitting of the high splice heel and 
double Sole during rotary knitting, since other 
Wise the splice yarn would become entangled 
with the dial and the dial needles. This splice 
yarn guard consists of a finger 340, shown in 
Figure 15 of the drawings, which has a curved 
end facing the splice yarn feed finger. This 
guard 340 moves into and out of position across 
the cylinder needle line, as shown in Figure 15. 
In the position shown in Figure 15 it is out of 
action, and in its dotted position it is across 
the cylinder needle line and in position to engage 
the Splice yarn and guide and maintain it below 
the dial in an out of the way relation until the 
Splice yarn is taken by the needles which are 
intended to take it during the next rotational 
movement. This guard finger 340 enters across 
the needle line at the knitting wave opening in 
the cylinder needle set directly above the low 
point in the stitch cast-off cam, as shown in 
Figures 9 and 10 of the drawings. 
The Splice yarn finger 340 is mounted upon 

a movable Supporting plate 34?, slotted at 342. 
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A Screw or pin 343 on the cam ring 54 supports 
the Splice yarn guide member for reciprocatory 
movement into its operative and inoperative po 
Sitions. A pin 344 assists in guiding the move 
ment of the Splice yarn guide. A spring 345 nor 
mally urges an edge of the guide 34 against 
the pin 344, and a spring 346 normally throws 
the yarn guide to an inoperative position as indi 
cated in the full line view of Figure 15 of the 
drawings. Referring to Figure 3 of the draw 
ings in conjunction with Figures 15 and 16 it 
Will be noted that a lever 350 is pivoted on the 
same pivot 294 as the lever 293; said lever 350 
having a bifurcated end which engages a pin 
35 on the splice yarn guide finger 340 for the 
purpose of advancing the splice yarn guide 348 
into operative position as indicated in the dotted 
lines in Figure 15 of the drawings. This lever 
350 is operated off of a lever 352 pivoted on the 
shaft Ti, as shown in Figure 3. 
A binder and cutter for cutting and holding 

the yarns is mounted upon the dial cap 29 of 
the machine. This binder and cutter is gener 
ally designated at 360 in the drawings. As shown 
in Figure 23 the binder and cutter includes a 
shaft 36 mountable by suitable brackets 362 on 
the dial cap 29. A binder arm 363 is spring 
urged at 364 for holding yarns after they are 
Severed, and a loose pivoted binder 365 cooper 
ates therewith. The shaft 36 is provided with 
a cutter bar 366 which operates in a depression 
in the dial cap to sever the yarn. This cutter 
is normally spring urged into cutting position 
by a spring 368. An extension arm 370 on the 
cutter bar 366 engages the arm 363 to lift the 
latter When the cutter bar is moved to an open 
position. This extension 379 has a link 37 which 
is provided with an opening therein. The latch 
ring 246 is provided with a support 375 with 
which a yarn cutting operating lever 376 is 
pivoted as at 377; this lever 36 loosely extend 
ing into the link 37 for raising and lowering 
the cutter bar. The means for operating the 
lever 36 consists of a lever 380 shown in Fig 
ures 3 and 4 of the drawings, pivoted at 38 
upon a suitable bracket mounted upon the latch 
ring; this Operating lever 380 having a pin at 
its free end adapted to operate on the lever 376. 
The lever 380 is bell cranked, and at its opposite 
end it has a connecting rod 384 extending for 
Connection to one of the drum actuated levers 
385 which are pivoted on the shaft and actu 
ated by lugs off of the drum F. 
The narrowing pick 400, shown in Figure 3 of 

the drawings, is actuated off of a lever 40 pivoted 
on the shaft 77 and lug actuated off of the drum 
F''. A connecting rod A02 connects the bell 
crank lever 40 with the narrowing pick 409. 
Cylinder needle actuating cams 40, A , A3, 
and 44 are provided, shown in Figures 9, 10, and 
3, actuated off of levers 6 pivoted on the cam 
bed 246 of the machine. These cams 40, 4ff, 
43 and if A are respectively actuated off of 
drum actuated levers 4 8, 9, 42 and 42 which 
are pivoted upon the shaft 7 and are lug actu 
ated off of the drum F, the said bell crank 
levers 4 8 to 42 being connected by rods 422 
with the various levers 46. A pair of jack actu 
ating cams 425 and 426 are provided on the 
machine; the same being actuated off of levers 
427 and 428 pivoted on the shaft of the ma 
chine and actuated off the drum F'; the actua 
tion of these cams being accomplished in the 
same manner as the cams 40 to 44 above 
described. These cams 425 and 426 are located 

7 
in the space between the table 240 of the ma 
chine and the bed 27. 

All of the rest of the jack and needle actuating 
cams, except those above described, are sta 
tionary. 
The machine is provided with a widening pick 

finger 430 which slides along the inclined Sur 
faces of the cam 43 to perform its picking 
operation. It is plunger actuated by a spring 
urged rod 432, best shown in Figure 2 of the 
drawings and actuated off of the drum F by a 
lever 432. 

It is of course understood that the usual belt 
shipping mechanism 56 may be provided for 
throwing the machine out of Operation at the 
completion of the knitting of a complete Stock 
ing, and to that end a lug 435 may be provided 
on the drum 86 to accomplish such action. 
A work tube 440, shown in Figures 1, 2 and 4 

of the drawings, may extend into the cylinder 
for receiving the string of stocking. It is pro 
vided with a lower enlarged receptacle portion 
44 for receiving the string of stockings. A take 
up which may be of conventional nature is Sup 
ported in this portion 44f of the work tube and 
is rendered effective and ineffective by shifting 
and lowering the Work tube. The lifting of the 
work tube will open the clutch and throw the 
take-up out of operation. The work tube rotates 
With the cylinder. It is raised and lowered by 
the means shown in Figure 2 of the drawings. 
It is provided with an annular flange 443 which 
rests against a lever 444; the latter operating 
off the drum F, in order to throw the take-up 
into and out of operation. 
The take-up may be of the nature set forth in 

ny U. S. Patent #1,991,563. As specifically ap 
plied to this machine the take-up may include 
the usual pair of rollers 446, shown in dotted lines 
in Figure 1 of the drawings, between Which the 
work passes. These rollers are driven by means 
of gearing on a shaft 44 which extends down 
Wardly through the side of the receptacle 44f 
and at its lower end is provided with a clutch 448 
adapted to engage or disengage with a gear 449. 
The latter is driven by means of a Stationary gear 
45 to which is mounted upon a bracket 45 of the 
frame of the machine. Of course, as the recep 
tacle 44 rotates, since the gear 450 is stationary, 
the gear 449 Will revolve. When the clutch 448 
is thrown into action the shaft 447 Will rotate for 
operating the rollers 446. A spring 453 normally 
urges the work drum upwardly but its Weight is 
sufficient to maintain the clutch 448 in clutching 
engagement with the gear 449. This Spring 
somewhat relieves the weight which is required 
to be lifted by the lever 444. 

Referring to the pattern drum arrangement as 
diagrammatically illustrated in Figure 17, the dot 
and dash lines represent the line of travel of the 
drum over various levers and parts of the ma 
chine. The numeral 46 which takes in two of 
these lines is the line of shift of the clutch lever 
46 which is pivoted on the frame of the machine 
as shown at 462 in Figure 6 of the drawings. 
This lever is not pivoted on the shaft TT, but has 
a vertical axis, and at its end it has a pin 863 
which may move, incident to the sloping edges 
of the can lugs 465 on the drum F' for the pur 
pose of shifting the clutch hub 69. The parts 
are shown in Figures 3, 6 and 17 of the diaW 
ings. 

. On the drum F the dot and dash lines 487 op 
erates the lever 418 in order to control the Cam 
40; the lugs along the line 468 operate the lever 
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9 to control the needle can 4; the lugs along 

the line 469 actuate the lever 420 to control the 
cam 3; the lugs along the line 40 actuate the 
lever 42 in Order to control the can f; the 
lugs along the line actuate the lever 42 in 
Order to control the can (325; the lugs along the 
line 472 actuate the lever 428 in order to control 
the jack cam 626; the lugs along the line 473 ac 
tuate the lever 79 for the purpose of moving the 
cam shifting ring 65 in order to throw the sinker 
cans 6 f and 62 into or Out of action; the lugs 
along the line 3.4 actuate the ever a for the 
purpose of operating the narrowing pick 490 into 
out of the Way positions. This line of lugs only 
actuates that narrowing pick Which immediately 
faces the direction of rotation of the cylinder 
in order to get it out of the Way of the needle 
butts. The inoperative position is shown in Fig 
ure 10 of the drawings. All of the above lugs are 
on the drum F''. 
With respect to the drum F the dot and dash 

lines 476, 47, 378, 479, and 480 respectively actu 
ate the levers 258, 259, 260, 26, and 262 for con 
trolling the feed of yarns off of the yarn fingerS 
250, 25, 252, 253 and 254 respectively. The lugs 
along the line 48 as shown in Figure 17 actuate 
the ever 432 shown in Figure 2 of the dra WingS 
to control the pick arm 430; the lugs along the 
line 482 operate the lever 444 to raise the Web 
take-up support and work tube 840, and thus 
throw the clutch of the take-up out of action. 
the lugs 483 and 488 actuate the two levers 284 
and 285 for controlling the can arms 280 and 
28 which actuate the dial needle projecting fin 
gers 30. The lugs 685 and 486 actuate the levers 
2TT and 28 Which control the levers 272 and 23; 
the latter actuating on the upper and OWer butts 
respectively of the dial projecting fingers 30. 
The lever 385 rides on the line of lugs 48 in 

Order to operate the binder and cutter mecha 
nism. The line of lugs 488 actuate the ever 352 
that operates the yarn guide lever 350. The line 
of lugs 489 operates the lever 295 which holds 
the sinker cap stationary when the sinker cams 
are thrown out of action as above mentioned. 
The line of lugs 490 actuate the lever 324 shown 
in Figure 3 for the purpose of raising and lower 
ing the mechanism which operates the yarn ten 
sioner 30 for yarn 304. 
With reference to Figure 12 showing the pat 

tern chain G, as above mentioned this chain con 
tains a link for each course of the stocking to be 
knitted. On this view has been diagrammatical 
ly indicated the relation of the lug arrangement 
for the knitting of the different parts of the 
stocking. 

Referring to the string of stockings N illus 
trated in Figure 18 of the drawings, the same 
designates at least one stocking and portions of 
other stockings connected at the ends thereof. 
The stocking is knitted commencing with the 
rib top and then Working through the leg and 
foot. Each stocking includes a welt 500; a rib top 
50; an advance op 502 which is knitted with 
the same yarn as the rib top 50 ; a leg 503; high 
splice heel section 504; heel pocket 505; a foot 
which includes an instep 506 and a splice yarn 
reinforced sole 507; a ring toe 508; toe pocket 509; 
loopers rounds 50; binding yarn. Selvage Section 
5 f; run back section 52; and a selvage section 
53 knitted on the alternate cylinder needles 
Which are to be used during rib knitting, just 
prior to reception of the yarn by the dial nee 
diles, and after yarn has been dropped from in 
active cylinder needles. 
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Respecting the pawl advancement of the 

drums F and F, which are both mounted on 
the same shaft, and the advancement of the pat 
tern chain driving Sprocket 9), as before men 
tioned the ratchet 85 has thirty-six teeth on it 
and is keyed to the main drum Shaft 5. The 
ratchet wheel 9 of the pattern chain Sprocket 
90 has seventy-two teeth around it. The lever 
95 which moves the pawls 200 and 20 in ratch 

et wheel advancing relation is kicked by means 
of eight lugs positioned in equi-distant relation 
about the gear 85. Four of these lugs 284 are 
Set in advance of the other alternating four 203, 
so that the lugs 204 will throw the lever 95 
farther than the lugs 203. The gear 85 is driven 
at one-fourth the speed of the cylinder, that is, 
makes One turn to four turns of the Cylinder. 
The rollers 204 kick the pawl advancing lever 
95 for the length of one tooth of the chain 
ratchet 9, that is, for One Seventy-second of a 
revolution. They operate the pawl 200 continu 
ously, advancing the ratchet 9. One tooth length 
each time that the lever 95 is kicked thereby. 
This for the reason that there are just as many 
links on the pattern chain G as there are courses 
in the stocking, so that the chain G must be 
kicked ahead one link for each revolution of the 
cylinder. The airn 223 which is operated off of 
the pattern chain lug operated lever 27 nor 
mally holds the pawl 20 out of Operation on the 
ratchet wheel 85, and when a lug in the pattern 
chain lifts the lever 27 it moves the said lever 
223 and permits the pawl 20 to act on the teeth 
of the ratchet wheel 85. This advances the pat 
tern drum at the time that a lug 203 or 204 hits 
the pawl advancing lever f 95. 
As before mentioned another pawl 207 is pro 

vided. It operates on the ratchet wheel 85 in 
Order to move the pattern drum So that the 
clutch 69 may be shifted in order to go into and 
out of reciprocating knitting, that is, at the 
beginning and end of knitting of each of the 
heel and toe pockets. The pawl 207 is normally 
held inactive by the detent arm. 224 which is 
rigid on the lever 28. When a lug on the pat 
tern chain hits the lever 28 it raises it and 
throws the detent arm. 224 out of the path of the 
pawl 207 and it can function in order to advance 
the pattern drun. The lever arm. 205 on which 
the pawl 207 is mounted, as before mentioned, 
is Operated off of the foot 2 of the Segment 
gear, at each rotation of the gear 85, that is, 
at every fourth Complete turn of the cylinder. 
This is due to the pitman connection 86, as is 
quite apparent. 

Referring to the cycle of operation for knit 
ting a complete stocking, starting with the fin 
ish of the loopers round 50, shown in Figure 18, 
just before the binding yarn is fed to the cylin 
der needles, it should be noted that stitch cams 

O and the cam i? are in position to operate on 
the butts of the needles, since they are Station 
ary cams and preferably in position at all times. 
So far as their action on the needles is con 
cerned in order to knit fabric they are conven 
tional and need not be further described. Cam 
44-is--also -in position for lowering needles. It 
Went into position after knitting of the toe in 
order to lower the needles used in knitting the 
toe pocket. 
The needle position at this time corresponds 

to the showing in Figure 9, although the posi 
tion of the feed yarns is different, since the toe 
of the stocking is knitted out of the yarn 304. 
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four courses through control of the finger 253 off 
the pattern mechanism above described, as can 
readily be seen from the pattern lug arrange 
ment in Figure 17; the finger 253 being operated 
off of the lever 26. " In connection with opera 
tion of the feed fingers 250 to 254 inclusive it 
should be noted that lugs on the pattern drum 
along the lines indicated by numerals 476 to 480 
of the drawings will throw the feed fingers out 
of action and it is when the bell crank evers 
Operating directly on the pattern drum F drop 
into depressions between the lugs on the pattern 
drun that the feed fingers are thrown into ac 
tion for feeding yarn to the needles. Thus, the 
binding yarn feed finger 305 is operated by the 
lug and depression arrangement along the line 
479 shown on the drum F in Figure 17 of the 
drawings, it is at the point designated by nu 
meral 500 that the binding yarn commences its 
feed to the cylinder needles for binding in the 
toe courses as indicated at 5 in Figure 18 of 
the drawings. After the binding yarn has fed 
for four courses in order to prevent run back 
into the toe section of the stocking just knitted, 
when yarn is dropped from certain needles as will 
be subsequently described, the cam 44 is re 
tracted. This can is actuated through the 
means above described along the lug line 4 of 
the drum, F' as shown in Figure 17 of the 
drawings. 
We are now about to knit the run back Selvage 

in the Section 52 shown in Figure 18 of the 
drawings and the pattern drum rotates in the di 
rection shown in Figure 17 of the drawings. The 
Operating levers which operate on the drum are 
now in position on the lugs shown at the extreme 
right hand portion of the drums of Figure 17. 
Each lug operation on the lever which con 
trols the various parts will not be described, since 
the relation will be apparent from the above de 
scription in connection with the drawings. The 
cams 425 and 4 are moved in one half-way to 
take the long butt jacks and long butt needles 
respectively. The can 52 which is stationary 
assists the can 4 in lowering the needles which 
are in position to be operated on by the cam 4, 
and can 426a assists the cam 425 in elevating 
the jacks. Cams 43 and 44 go into operation 
at the same time, one half-way. Cam 43 raises 
-the needles to shed the stitches off the latches 
of the cylinder needles, and cam 414 lowers them 
to regular position. Cams 4, 43, 44 and 
425 go in the whole way to take the long butt 
needles. The cams 43 and 44 operate this way 
on every needle cylinder. The cams 425 and 426a. 
operate on Only those jacks 232 and 233 having 
butts at the lower level in Order to raise the al 
ternate needles of the cylinder which are active 
during rib knitting to points above the cam 4ff. 
The cam 4 at this time lowers the needles 
which are inactive during rib knitting; dropping 
the stitches therefrom and allowing the stitches 
to run back to the binding yarn which was 
knitted in at the section 5 in the stocking. 
It is to be understood that cams 4 and 52a. 
completely bury the needles which are inactive 
during rib knitting. The position of such al 
ternating buried needles is shown in the right 
hand portion of Figure 10 of the drawings. The 
run back Selvage 52 of the stocking is approxi 
mately thirty courses in length, although this 
may vary as desired. It is of a length sufficient 
to permit an even tension of the yarn to be main 
tained on the cylinder, due to the tension of the 
fabric hung on the needles produced by the 
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take-up mechanism when it is desired to start 
the knitting of the welt. 
After the knitting of the run back Selvage sec 

tion 52 cams 4, 43, and 44 are retracted, and 
can 425 is retracted half-way and then all of 
the way. The selvage section 5 3 is then com 
pleted on the alternate needles which are active 
during rib knitting for about fifteen courses, 
more or less. During the knitting of this sec 
tion 53 can 23 which actuates the dial needle 
projecting fingers 30 having the lower butts 
f30e is thrown in the whole way, followed by cam 
272. This brings all of the dial needles out into 
position so that the brush. 264 will open the dial 
needle latches preparatory to knitting rib top. 
Of course projection of the dial needles by these 
cams. 272 and 23 acting on the fingers 30 is 
assisted by the cam 45, shown in Figure 7 of the 
drawings. While we are still knitting the last 
part of the selvage section 53 cam 273 is re 
tracted and cam 280 which operates on the up 
per butts of the advancing fingers 30 is thrown 
into action. 
Throwing of the cam 289 into action projects 

half of dial needles which are to take yarn 304; 
the finger for which is in feeding position. This 
yarn 304 is fed to both cylinder and dial needles 
for the knitting of rib. Cam 22 then comes 
out or is retracted, and cam, 28 goes into posi 
tion to project the rest of the dial needles to take 
yarn 304. In this manner rib knitting is effected 
for one course. Then cam 23 is retracted foll 
lowed by cam. 28. In this position the dial 
needles do not take the yarn 304. E. 
two courses on alternate cylinder needles. 1They 
are those cylinder needles. Which have been a 
raised as above mentioned and are active dur 
ing rib. knitting. Stitches on the previous course 
are of course held on the dial needles. After two 
courses of knitting on only alternate needles the 
can 28 is thrown into action followed by calm 
28. This completes the welt 500. As above de 
scribed the cams 280 and 28 in cooperation with 
the can 50. Will throw the dial needles into posi 
tion for taking the yarn 304. 
the knitting the sinker cams 6 and 62 are thrown 
out of action. Briefly this is accomplished by 
holding the sinker cam ring 54 stationary 
through engagement of the lever 293, shown in 
Figure 3 of the drawings, with the ring, and the 
sinker cam retracting ring 65 is then rotated 
through its control off the pattern drum. The 
slots 65b provided on this sinker retracting ring 
65 operating on the pins 6 will throw the sinker 
cams 6 and 62 out of action, to the dotted line 
position shown in Figure 16. We are now knit 
ting the rib top. 

During knitting of the rib top three courses 
are knitted at the start of the rib top 50 and 
a lug 55, in the pattern chain G, designated in it 
Figure 12 of the drawings, enables the pawl 20 
to be controlled through the advancing means 
above mentioned to advance the pattern drum 
so that a pin 435 on the brake drum portion 
shown in Figure 3 moves the conventional belt 
shipping mechanism 56 and throws the belt onto 
the idling pulley 76 of the machine. This stops 
the machine. Of course this feature may be 
eliminated but it is a safeguard against the Con 
tinuance of defective work. The operator may 
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At this point in 

O 
merely trip the detent 57 and the rib top will 
be completed throughout its length. 
At the completion of the rib top, and just be 

fore going onto the leg 503 it will of course be 
necessary to transfer stitches from the dial nee 



buttS at the upper level. 
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des to the cylinder needles which are inactive 
during rib knitting. This is effected by throw 
ing cam 273 into position to operate the lower 
butt dial projecting fingers 30 of the mecha 
nism above described, the cam 426 going in One 
half-way to operate on the long butt jacks having 

Cam 22 then is thrown 
into position to operate on the upper butted dial 
needle projecting fingers 30 and can 426 is 
pushed in the whole way to operate also on the 
short butt jacks having butts at the upper level. 
Cams 272 and 273 push out the dial needles in 
cooperation with the cam 45 to a transfer po 
sition. The can 426 is assisted by a stationary 
can 58 shown in Figures 9 and 10 of the draw 
ings, elevating those needles which were inactive 
during rib knitting into a transfer position to 
receive stitches from the dial needles. It should 
be noted that the transfer commences at the 
center of the short butt needle Section, as can 
be seen from Figure 10 Of the drawings. 
At the time that the can 426 is thrown into 

action can 28 which projected the dial needles 
opposite the fingers having butts 30e at the low 
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level is thrown out of action, and then cam 280 
is also thrown out of action, Since there is no 
further necessity for projecting the dial needles 
for receiving knitting yarn. All of the transfer 
from dial needles to cylinder needles takes place 
during one revolution of the cylinder, and at the 
completion cam 273 is retracted, followed by cam 
272, and cam 426 is retracted half-way and then 
whole-way. It should be noted that at the itne 
that the cam 426 was thrown into action sinker 
cans 6 and 62 were also thrown into action 
through the lever control above described. We 
are now knitting the advance top 502 of the leg 
of the stocking. This continues for four courses 
on all of the cylinder needles, using the rib top 
yarn 364. However, the fingers 250 and 254 are 
now thrown into feed position with respect to the 
cylinder needles, and the finger 252 is retracted. 
The plating and lining yarns are now being fed 
to the cylinder for knitting the leg, and at about 
this time the ever 293 which held the Sinker 
cap against movement is thrown out of action 
in Order to position the sinker can cap for nove 
ment during reciprocatory knitting of the heel 
and toe. 
The leg is knitted for the desired number of 

courses, according to the size of the stocking, and 
the splice yarn finger 25 is thrown into action 
at the start of knitting the high heel splice 504, 
shown in Figure 18 of the drawings. As this 
Splice finger 25 is thrown into action the splice 
yarn guide 34 above described is thrown into 
action to the dotted position shown in Figure 15 
of the drawings in order to guide the splice yarn 
under the dial. This high spice section contin 
lues for about fifty courses until we reach the heel 
pocket. 
The pawl 20 through the mechanism above 

described operates the ratchet wheel when the 
lug 520 of the pattern chain G, shown in Figure 
12 of the drawings, engages the lever 28 and 
throws the arm. 224 to an inactive position. The 
pivoted lever 46 shifts the clutch 69 as a pin 
463, above described, and shown in Figure 3 of 
the drawings, rides on the pattern drum F' along 
the path 460. This pin is guided through the 
channel 526 into the channel 526 of the pattern 
drum, throwing the clutch 69 into engagement 
With the gear 75. Through section 65b rota 
tion of the gear 85 will now oscillate or recip 
rocate the knitting machine cylinder due to the 
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connection of the clutch 69 with the gear 75 
and the pitman and segmental gear 8 meshed 
with gear 75 as will be apparent to those skilled 
in the art. 
Immediately prior to reciprocation of the cyl 

inder the fingers 252 of yarn 304 was thrown into 
action to feed yarn to the cylinder needles, and 
the fingers 250, 25 and 254 are now thrown out 
of action. At this time the splice yarn guide 340 
is also thrown out of action. At this time the 
cam 40 goes into position half-way to engage the 
long butt cylinder needles and comes right out 
and is retracted immediately after the long butt 
cylinder needles have been elevated. The nar 
rowing picks 400 and 400 are then released for 
automatic picking. This continues for the de 
sired number of courses, one half-way through 
the heel pocket and the widening pick 430 goes 
into action. The heel pocket is completed 
throughout the desired number of courses and 
just before completion of the heel pocket the 
clutch shift ever 46 is swung by tripping of the 
pin 463 at the end thereof into the channel 527 
on the pattern drum F. This shifts the clutch 
and positions the machine for full rotary knit 
ting. The calm 44 is thrown into position to 
lower the long butt cylinder needles which Were 
used for knitting the heel pocket. We now go 
back to the use of the yarns 302, 303, and 306, 
and the yarn 304 is taken out of feeding relation 
to the needles. The yarn Spice guide 340 is of 
course again thrown into position and we are now 
knitting the foot with the instep knitted out of 
the yarns 302 and 306 and the insole has the ad 
ditional Splice yarn 303 knitted therewith. The 
foot is knitted in this manner until we reach the 
ring toe. 
At the ring toe 508 the yarn feed fingers 250, 

25 and 254 are retracted and the yarn feed 
finger 252 is thrown into action. The splicing 
yarn guide 34) is retracted and cam 4 is also 
retracted. We now knit the required number 
of courses for the ring toe, and we are ready to 
knit the toe pocket. 
The toe is of course knitted during reciproca 

tion of the machine and to effect reciprocation 
the pawl 29 advances the pattern drum at the 
point where the clutch arm pin 463 rides into the 
pattern drum channel 528, shown in Figure 17 of 
the drawings. This shifts the clutch into re 
Ciprocating position. This advancement of the 
drum off of the pawl 2 is enabled because the 
lever 28 rides onto the lug 530 of the pattern 
chain G, as shown in Figure 12, throwing the 
pawl restraining arm. 224 out of restraining po 
sition. The cam () is now thrown into position 
to elevate the long butt needles. The narrowing 
picks and then the Widening picks go into opera 
tion as above described, in Somewhat Conven 
tional manner, in order to complete the knitting 
of the heel pocket. The clutch lever pin 463 is 
then shifted along the pattern drum channel 529 
to shift the clutch. So that the cylinder goes into 
full rotary knitting. Advancement of the pat 
tern drum by the pawl 20 to accomplish this 
shift of the clutch is permitted by reason of the 
fact that the lever 28 rides onto a lug 53 on the 
pattern chain, thus throwing the restraining arm 
224 out of restraining position. 
Can 44 is then thrown into position to lower 

the long butt cylinder needles on which the toe 
pocket was knitted. Pick 400 is thrown to in 
operative position. 
We now knit the loopers round 50 for the de 
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sired number of courses using the yarn 304 and 
the cycle of operation is completed. 

It should be noted that the combined length 
of the lug arrangement on the chain G along the 
lines 25 and 26, as shown in Figure 12 of the 
drawings, covers thirty-six links, equivalent to 
the number on the pattern drum advancing 
ratchet wheel. It is solely through these lugs 
that the pawls 20 and 207 are enabled to ad 
vance the ratchet, wheel 85 and the drum. The 
pattern drum of course completes one revolution 
for each complete stocking knitted. 

It is to be noted that there are a considerable 
number of blank dot and dash lines on the pat 
tern drum. Reference was heretofore made to 
the construction by which the cylinder can be 
raised and lowered 38. Lugs may be provided on 
the pattern drum to raise the cylinder in order to 
Control the tension of the stocking. Thus the 
line 550 may have a lug arrangement to raise the 
cylinder for control of the stocking when knitting 
the heel and toe; 55 may have a lug arrange 
ment to raise the cylinder for control during the 
knitting of the foot, and the line 552 may have 
lugs to raise the cylinder for control when knit 
ting the top. The tension is of course increased 
when the cylinder is elevated and it is necessary 
to Vary this tension for the purpose of compen 
Sating for different Weights of the yarn. 
From the foregoing description of this inven 

tion it will be apparent that an improved ma 
chine has been provided which is relatively 
simple in nature, and which is so compact that 
all of the parts are very durably mounted and 
in readily accessible locations. One of the prob 
lems confronting the industry prior to this in 
Vention in providing a stitch transfer machine 
has been to so synchronize the cylinder and dial 
action that the stitch transfer could be effectively 
completed without liability of mishap. The di 
rect dial drive off of the main drive shaft of the 
drive mechanism for the present machine by 
means of herring-bone gears presents a decided 
improvement over anything heretofore provided. 

It is entirely within the contemplation of this 
invention to utilize the selector dial needle pro 
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jecting fingers 30 for the purpose of selectively 
projecting the dial needles, in order to receive 
patterning yarns for the knitting of “fancies.' 
Various changes in the shape, size, and ar 

rangement of parts of the improved knitting ma 
chine and the improved article or articles which 
may be knitted thereon, as well as changes in the 
steps of the method to knit the article may be 
made to the forms of invention herein shown and . 
described, without departing from the spirit 
thereof or the scope of the claims. 

claim: 
1. In a knitting machine the combination of a cylinder, a dial, a set of independent cylinder 

needles, a set of independent dial needles, means 
comprising a part of the dial needles to catch 
stitches hung thereon, a dial needle projecting 
cam for projecting the needles and moving them 
and the Stitches thereon into stitch transfer po 
sition with respect to the cylinder needles, and 
independent dial needle selector means for mov 
ing the dial needles into operative relation with 
respect to said dial needle projecting cam. 

11. 
2. In an automatic knitting machine the com 

bination of a cylinder, a dial, a set of inde 
pendent cylinder needles, a set of independent 
dial needles, means for knitting plain fabric on 
the cylinder needles, means for knitting rib fab 
ric on both the cylinder and dial needles, means 
on each of the dial needles for positioning and 
spreading the stitch loops thereon in a transfer 
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relation, with respect to the cylinder needles, and 
an independently movable member for each of 
the dial needles for projecting them into yarn. 
receiving relation and also into stitch transfer 
relation with respect to the cylinder needles. 

3. In a knitting machine the combination of a 
cylinder, a dial, a set of independent cylinder 
needles, a set of independent dial needles, a pair 
of plating yarns, a Splice yarn, a binding yarn, 
and a rib top knitting yarn, means for feeding 
the rib top knitting yarn to the dial and cylinder 
needles for knitting a rib top on the stocking, 
means for transferring the stitches of said yarn. 
from the dial reedles to the cylinder needles and 
then knitting on the cylinder needles to start the 
leg of the stocking, means for feeding said plat 
ing yarns to the cylinder needles to knit the leg 
and foot of the stocking, means for feeding the 
splice yarn to the cylinder needles at the high 
heel splice and sole of the foot as it is knitted, 
means for throWing Said plating yarns out of a C 
tion and for... throwing the rib top knitting yarn 
into action with respect to said cylinder needles 
to knit the heel pocket and the toe of said stock 
ing, means for feeding the binding yarn at the 
end of the knitting of the toe of the stocking, 
means for introducing on the cylinder needles a. 

knitted to the stocking next to be knitted, and 
means for knitting with said rib top yarn the 
welt of the next succeeding stocking. 

4. In a knitting machine the combination of a 
set of dial needles, a set of cylinder needles, the 
dial needles being provided in alternating op 
posed relation with respect to the cylinder nee 
dles, said cylinder needles being divided into a 
long butt section and short butt Section, a set 
of jacks having butts at one level, said jacks 
being disposed in alternating relation below the 
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runback section which connects the stocking just 
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cylinder needles for elevating them and being 
divided into long butts and short butts directly 
below the long and short butts of the cylinder 
needles with which they are respectively associ 
ated, another set of jacks alternating with the 
first mentioned jacks and being disposed respec 
tively in cooperating relation below the remain 
der of the cylinder needles, said last mentioned 
set of jacks having butts at a level other than 
the level of the first mentioned jacks and said 
second set of jacks being divided into long and 
short butts with the short butts disposed below 
part of the short and long butt cylinder needles, 
and the long butts of said other set of jacks 
disposed below part of the long and short butts 
of the cylinder needles in an evenly divided rela 
tion, and can means for actuating the dial nee 
dles, cylinder needles, and said sets of jacks for 
knitting plain fabric, rib fabric, and automatical 
ly transferring the stitch loops from the dial 
needles to the cylinder needles. 
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