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Application February 21, 1930, Serial No. 430,436 
Renewed January 24, 1936, 
25 Claims. 

This invention relates to the knitting of a 
complete stocking on one machine, i.e., a stock 
ing having a ribbed top, a ribbed leg and a plain 
or partly ribbed foot. However, the invention is 

5 not in all respects limited to the knitting of a 
ribbed stocking and although shown as applied 
to a circular machine of the type disclosed in the 
patent to Hemphill 933,443, September 7, 1909, 
it is applicable to other types of circular knit 

10 ting machines and furthermore is not in all re 
Spects limited to circular knitting machines. 

In the accompanying drawings: 
Fig. 1 is a view in front elevation of a knitting 

machine equipped with the mechanism with 
l6 which the present invention is concerned; 

Fig. 2 is a skeleton view showing certain le 
vers and connections for operating dial cams; 

Fig. 3 is a plan view of a dial showing needles 
mounted therein in retracted position and adapt 

20 ed, when advanced, to knit two and one ribbed 
fabric in conjunction with cylinder needles; 

Fig. 4 is a view partly in section and corre 
Sponding to Fig. 3; 

Fig. 5 is a plan view similar to Fig. 3, but show 
25 ing the dial knitting cam forward and advanc 

ing the long butted dial needles to knit a two 
and One ribbed instep in conjunction with the 
cylinder needles; 

Fig. 6 is a view partly in section and corre 
30 sponding to Fig. 5; 

Fig. 7 is a view corresponding to Fig. 5, but 
showing the dial cam advancing medium butted 
as well as long butted dial needles to knit, in 
conjunction with cylinder needles, a two and 

85 one ribbed leg; - - . 
Fig. 8 is a view partly in section, and corre 

Sponding to Fig. 7; -- 
Fig. 9 is a view corresponding to Fig. 7, but 

showing the dial cam advancing the short as 
well as the medium and long butted dial needles 
to knit a one and one ribbed top in conjunction 
with the cylinder needles; 

Fig. 10 is a view partly in section and corre 
sponding to Fig. 9; 

Fig. 11 is a view corresponding to Fig. 7, but 
showing the medium and long butted dial nee 
diles interspersed among the cylinder needles to 
knit a four and one ribbed leg; 

50 Fig. 12 is a view partly in section and corre 
sponding to Fig. 11; 

Fig. 13 is a view corresponding to Fig. 11, but 
showing the dial cam advancing the long and 
short butted needles to knit, in conjunction with 

55 cylinder needles, one and one ribbed fabric; 

(C. 66-24) 
Fig. 14 is a view partly in section and corre 

sponding to Fig. 13; ... " 
Fig. 15 is a plan view showing the dial cast 

ing off cam advancing all the needles to clear 
- their latches; 

Fig. 16 is a view partly in section and corre 
Sponding to Fig. 15; 

Fig. 17 shows the cam ring for determining 
the knitting level of the instep, cylinder needles, 
relatively raised, and the special cam for de 
termining the knitting level of the Sole, cylinder 
needles, relatively lowered and with the sole, cyl 

5 

10 

inder needles knitting over sinkers, the arrow in- . 
dicating the direction of movement of the nee 
dles with relation to the cams; 

Fig. 18 is a view similar to Fig. 17, but taken 
at a later period in the cycle and showing the 
instep needles drawing their stitches over dial 
needles to knit a one and one ribbed instep; 

Fig. 19 shows the needles moving in a reverse 
direction, as indicated by the arrow, during the 
knitting of. the heel or toe; 

Fig. 20 shows the cam ring in a relatively 
lowered position with the needles all drawing 
their stitches over sinkers and knitting plain, 
circular fabric, the dotted lines indicating the 
positions of the cam ring and needles when rel 
atively raised for rib knitting; 

5 

20 

25 

Fig. 21 is a view partly in section showing the 
cam for acting upon the special butts of the Sole 
needles; 

Fig. 22 is a view partly in section taken along 
the line 22-22, Fig. 20, and showing the needle 
cylinder; 

Fig. 23 is a view of a modified arrangement 
of needles; - 

Fig. 24 is a view partly in section of the dial 
and cylinder and cams for controlling the dial 
needles; 

Fig. 25 is a plan view, partly in section, show 
ing levers for controlling the dial knitting and 
casting off cams; 

Fig. 26. is a view in plan and partly in Section 
showing the levers and connections for control 
ling the dial knitting and casting off cams; 

Fig. 27 is a view in elevation and correspond 
ing to Fig. 26; 

Figs. 28-31 inclusive, are detail views; 
Fig. 32 is a view in rear elevation of certain 

levers and connections for controlling the dial 
knitting and casting off cams; 

Fig. 33 is a view in Side elevation. Of the levers 
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means for Controlling the same; 55 

  



2 
Fig. 34 is an enlarged view of certain of the 

parts shown in Fig. 32; 
Fig. 35 is a view in elevation of means for con 

trolling the sole cylinder needles during the 
5 knitting of the ribbed instep; 

Fig. 36 is a view in plan and corresponding 
to Fig. 35; 

Fig. 37 is a detail view of the cam which acts 
directly upon the sole needles during the knit 

0 ting of the ribbed instep; 
Fig. 38 is a fragmentary view of a portion of 

the disclosure in Fig. 36, but upon an enlarged 
Scale; 

Fig. 39 is a side view corresponding to Fig. 38; 
5 Fig. 40 is a plan view similar to Fig. 36, but 
showing a modified construction; 

Fig. 41 is a view in elevation of the modifica 
tion shown in Fig. 40; 

Fig. 42 is an enlarged view of the needle actu 
20 ating cam mounted in the can ring; 

Fig. 43 is a view of the cam, Fig. 42, but show 
ing the reverse side thereof; 

Fig. 44 is a detail view of the connection be 
tween the cam and operating lever; 

Fig. 45 is an end view of the connection shown 
in Fig. 44; 

Fig. 46 is a plan view of a further modifica 
tion; 

Fig. 47 is a view in elevation of the modified 
30 construction shown in Fig. 46; 

Fig. 48 is an end view of the cam block show 
ing the means employed for yieldably mounting 
an OverthroW guard Cam; 

Fig. 49 is a detail view of a cam shown in 
35 Fig. 47; 

Fig. 50 is a view in elevation similar to Fig. 
47, but showing the Overthrow guard can as ap 
plied to ordinary cylinder needles; 

Fig. 51 is a view partly in section of the driv 
40 ing connection between the needle cylinder and 

dial; n 
Fig. 52 is a plan view of the mechanism shown 

in Fig. 51; 
Fig. 53 is a detail Sectional view taken along 

45 the line 53-53, Fig. 51; 
Fig. 54 is an enlarged detail view; 
Fig. 55 is a fragmentary sectional view of the 

needle dial; 
Fig. 56 is a view, partly in section, of the main 

50 and auxiliary cam shafts and drums mounted 
thereon; 

Fig. 57 is a detail view of the upper fashion 
ing drum; 

Fig. 58 is a view in section taken on the line 
55 58-58, Fig. 57; 

Fig. 59 is a view in front elevation showing the 
means carried by the main cam shaft for initiat 
ing movements of the auxiliary Cam shaft; 

Fig. 60 is a view similar to Fig. 59 but in side 
60 elevation; 

Fig. 61 is an elevational view, partly in section, 
showing the means employed for racking the 
lower cam shaft after movements thereof have 
been initiated by the means disclosed in Figs 59 

65 and 60; 
Fig. 62 is a plan view partly in section of the 

mechanism shown in Fig. 61; 
Fig. 63 is a detail view of a part shown in Fig. 

62, but in side elevation: 
Fig. 64 is a view in rear elevation of the driv 

ing connection between the "f 04' gear and the 
pawl for racking the lower can shaft; 

Fig. 65 is an elevational view partly in sec 
tion of the upper and lower fashioning drums and 

.75 showing the upper fashioning drum controlling 

25 

70 
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the length of stitch knit by the cylinder needles 
by determining the elevation of the cam ring: 

Fig. 66 is a view showing the lower fashioning 
drum determining the elevation of the can ring 
and consequently the length of stitch knit by 
the cylinder needles; 

. Fig. 67 indicates the relative positions of the 
main or upper fashioning drum and lever con 
trolled thereby when the auxiliary or lower fash 
ioning drum determines the length of stitch knit 
by the cylinder needles as shown in Fig. 66; 

Fig. 68 is a development of the cams and as 
positioned upon the main fashioning drum for 
knitting a ribbed instep and all ribbed leg; 

Fig. 69 is a similar view of the cams upon the 
auxiliary fashioning drum as positioned for knit 
ting a four and one or other ribbed instep, a four 
and one or other ribbed leg and a One and One Or 
other ribbed top; 

Fig. 70 is a similar view of the cams as ar 
ranged upon a cam drum carried by the auxiliary 
cam shaft and for controlling the dial cams to 
knit a four and one or other ribbed instep, a four 
and one or other ribbed leg and a one and One 
or other ribbed top having tuck Welts; 

Fig. 71 is a similar view of a can drum car 
ried by the auxiliary cam shaft and for con 
trolling the sole cylinder needles during the knit 
ting of a ribbed instep; 

Fig. 72 is a view similar to Fig. 69, but with 
cams arranged upon the cam drum to knit a One 
and one or other ribbed instep and ribbed leg 
throughout; 

Fig. 73 is a view similar to Fig. 70, but with 
cams arranged thereon to cooperate with the 
cams upon the drum, Fig. 72; 

Fig. 74 is a view of a stocking having a ribbed 
instep, ribbed leg and a fine ribbed top in which 
are knit tuck Welt Courses; 

Fig. 75 is a view of a modification showing the 
dial casting off cam in a semi-retracted position 
and projecting the dial needles to such a posi 
tion that they will act to prevent the web from 
moving up with the ascending cylinder needles; 

Fig. 76 is a view corresponding to Fig. 75 and 
showing the cylinder needles moving up between 
partially projected dial needles; 

Fig. 77 is a detail view of the means employed 
for holding the dial casting off cam in a semi 
retracted position; 

Fig. 78 is a view partly in section taken along 
the line 78-78, Fig. 77 looking in the direction 
of the arrow; 

Fig. 79 is a plan view showing a modified con 
trol of dial needles; 

Fig. 80 is a sectional view taken along the line 
80-80, Fig. 79; 

Fig. 81 is a sectional view taken along the 
line 8-8, Fig. 79; 

Fig. 82 is a sectional view taken along the line 
82-82, Flg. 79; 

Fig. 83 is a sectional view taken along the line 
83-83, Fig. 79; 

Fig. 84 is a plan view similar to Fig. 79 but 
showing still another modification; 

Fig. 85 is a sectional view taken along the line 
85-85, Fig. 84; 

Fig. 86 is a sectional view taken along the line 
86-86, Fig. 84; 

Fig. 87 is a sectional view taken along the line 
87-87, Fig. 84; 

Fig. 88 shows a modified means for controlling 
certain of the cylinder needles; 

Fig. 89 is a similar view but showing the nee 
dle cylinder and in Section; 
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Fig. 90 is a sectional view through the needle 
cylinder showing jacks mounted in additional 
grooves cut in the needle cylinder and adapted 
to be selectively controlled for two, three, or four 
level knitting; i. . . . . . . . . 

Fig. 91 is a similar view in elevation of a por 
tion of the needle cylinder showing needles and 
jacks mounted in parallel grooves; 

Fig. 92 is a fragmentary sectional view show 
ing the slots in the needle cylinder; 

Fig. 93 is a view showing the jacks, Fig. 90, in 
cooperative relation with the needles as the lat 
ter draw their stitches; 

Fig. 94 is a plan view of a modification of the 
means shown in Figs. 90-93; 

Fig. 95 is a view in elevation of the means 
shown in Fig. 94; 

Fig. 96 is a view in front elevation 
shifter and stop motion; 

Fig. 97 is a plan view of the stop motion; 
Fig. 98 is an enlarged detail view in front ele 

vation showing the position of the detector; and 
Fig. 99 is a view similar to Fig. 98, but in side 

elevation and partly in Section. 

of a belt 

The machine as a whole is indicated by the 
reference numeral and includes a needle dial 
2 and a needle cylinder 3. Connected to the lat 
ter to move therewith is a sinker head 4 Sur 
mounting which is the usual sinker cap 5 fixed 
so as not to turn with the sinker head. Radially 
slidable within tricks or grooves cut in the sinker 
head are sinkers 6 having butts T thereon to be 
actuated by cams in the sinker cap 5 in the 
usual manner. The sinkers are slidably sup 
ported for radial movements in the grooves of 
the sinker head and additionally by the stitch 
ring 8 which constitutes the upper portion of 
the needle cylinder, and has slots or grooves in 
alignment with the corresponding grooves cut 
in the sinker head 4. 

Referring specifically to Figs. 3-16 inclusive 
and Fig. 24, the dial 2 is shown as provided with 
tricks or grooves 9 within which are slidably 
received dial needles ... O having reduced tails 
converging toward the axis of the dial. The dial 
needles consist of long butted needles 2, me 
dium butted needles 3, and short butted needles 
fé though any desired number of different lengths 
of butts may be used depending upon the char 
acter of fabric to be knit. With the arrangement 
of dial needles as specifically disclosed in Figs. 
3-10 inclusive, the long butted needles 2 are first 
projected by a cam 5 pivoted at 6, as shown in 
Figs. 5 and 6, to cooperate with cylinder needles 

and knit a two and one ribbed instep. i. e., 
two cylinder needles to one dial needle. There 
after the medium butted dial needles 3 are en 
gaged and projected by the dial cam 5, as shown 
in Figs. 7 and 8, to knit two and one all around 
ribbed fabric for the leg portion of the stocking 
in conjunction with the long butted dial needles 
and cylinder needles. The descent of the cam 
f5 to its lowermost position, Figs. 9 and 10, pro 
jects the short butted dial needles 4 as well as 
the long and medium butted needles, the dial 
needles then all knitting and alternating with 
cylinder needles to knit a one and one ribbed top. 

In Figs. 11 and 12 a Somewhat different ar 
rangement of the dial needles is disclosed, every 
fifth needle being either long butted or medium 
butted, the long butted needles, knitting the 
ribbed instep, in conjunction with the cylinder 
needles, the long and medium butted dial needles 
knitting an all around four and one ribbed fabric 
in conjunction with the cylinder needles, the 

2,074,978 3 
long, medium and short butted needles knitting 
a one and one all around ribbed top in conjunc 
tion with the cylinder needles, 
In Figs. 13 and 14 long and short butted needles 

only are utilized, the long butted dial needles 8 
When projected by cam 5' knitting one and One 
ribbed fabric throughout the instep portion of 
the stocking in conjunction with the cylinder 
needles. Thereafter with the cam 5’ in a low 
ered position, the long and short butted dial 
needles 18 and 9 are advanced to cooperate with 
the cylinder needles to knit one and one ribbed 
fabric with as many dial needles as cylinder 
needles. 

Regardless of the different arrangements of the 
dial needles, Figs. 3-14 inclusive, at the comple 
tion of rib knitting the dial needles are in all 
cases retracted by the dial can 20 to draw their 
last course of yarn through the previously knit 
course and cast off the latter. The dial needles 
are thereafter engaged by a casting off cam 2, 
Figs. 15 and 16, pivoted at 22 to the dial cap, the 
cam 2 projecting the dial needles until their 
latches are cleared of the last drawn loops after 
which the cam 23 fully retracts the dial needles 
causing the loops to close the latches and be 
cast off completely from the said dial needles. 
The dial needles free of their loops continue to 
traverse a substantially circular, retracted path, 
as the dial.cam. 5 after projecting the dial nee 
dles for the last, course swings upon its pivot 6 
to the fully retracted position of Fig. 3, and the 
casting off cam 2 also swings to a correspond 
ingly retracted position upon its pivot 22, the 
cams 5 and 2 controlled in their movements 
by means to be hereinafter more specifically 
described, 

Referring specifically to Figs. 17-23 inclusive, 
the cylinder needles f are divided into two 
groups, one group 24 having single butts 25 and 
adapted to knit the ribbed portions of the fabric 
in conjunction with the dial needles or certain 
ones of them and the other group 26 of cylinder 
needles having upper butts 27 at or adjacent 
to the level of the butts 25 and lower butts 28 
carried by extensions 29 of the shanks of the 
needles projecting below the upper butts 2. 
During the knitting of the loopers rounds, ring 
toe and all around plain portions of the stocking 
the lower butts are inactive but during the knit 
ting of the ribbed instep and in some cases dur 
ing the knitting of an all around ribbed leg of a 
stocking the lower butts 28 are specially con 
trolled as Will be hereinafter more fully described. 
During all around plain knitting both groups of 
needles 24 and 26 knit in the manner usual in 
plain knitting by drawing their stitches over the 
upper edges of the sinkers 6 but during the 
knitting of the ribbed instep and in some cases. 
during the knitting of the all around ribbed leg 
portion, certain of the cylinder needles i. e., those 
having butts 28 knit by drawing their stitches 
over adjacent sinkers, while the cylinder needles 
24 knit the ribbed instep by drawing their stitches 
in whole or in part over the shanks of adjacent 
dial needles. 
The cylinder needles 24 which draw their 

stitches over the shanks of certain of the dial 
needles in reality knit at a level above the level 
of knitting of the plain sole needles 26 as the 
latter needles, during the knitting of the plain 
sole, draw their stitches over the upper edges 
of the sinkers 6. Consequently if the cylinder 
needles 24 draw the proper length of stitch Over 
the shanks of the dial needles as they are suc 
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4. 
cessively depressed by the upper guard cam 30 
and draw cam 3, the plain Sole needles 26, if 
depressed to the same extent by the said cam 3 
as are the other needles 24, will not draw the 
length of stitch desired but the stitch Will be too 
tight throughout the plain sole. Accordingly a 
supplemental cam 32 movable with relation to 
the cam 3, and in a vertical direction, engages 
and depresses the needles 26 a distance sufficient 
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to compensate for the difference in the knitting 
level resulting from the relative vertical posi 
tions of the dial needles and Sinker edges Over 
which the needles 24 and 26 respectively draw 
their stitches. A cam incline or flange 33 car 
ried by the cam 32 acts to engage the lower butts 
28 and depress the needles the additional extent 
required especially when knitting the plain sole 
and ribbed instep simultaneously. 

In addition to cams 30, 3f, and 33, cams 34 
and 35 adapted again to raise the cylinder nee 
dles each course after they have drawn their 
stitches, a supplemental draw cam 36 and a low 
er guard cam 37, are all mounted upon the cam 
ring or carrier 38; the cams 34, 36 operative only 
during the reverse strokes of heel and toe or 
other reciprocating knitting as shown in Fig. 19. 

Referring to Fig. 24, the dial cam 5 is shown 
as carried by a shaft 39 vertically slidable in a 
bracket 40 attached to and forming part of the 
dial cap 4. Surrounding the shaft 39 at the 
upper end thereof is a coiled spring 42 seated 
within a counterbore or recess 43 provided in 
the bracket 40. The spring 42 at One end thereof 
engages a shoulder 44 formed by the recess 43 
and at the other end thereof the spring engages 
an arm 45 one end of which is fastened to the 
upper end of the Shaft 39 and the other end 
carries an upstanding pin 46. Spring 42 tends 
to maintain the cam 5 in normal engagement 
with the lower face of the dial cap 4, the cam 
then being in a position to engage the longest 
butted dial needles f2 only. The pin 46 projects 
through an elongated slot 47 provided in One 
arm 48 of a lever 49 pivoted upon a sleeve 50 
surrounding a shaft 5 which supports dial 2. 
The other arm 52 of the said lever 49 is upturned 
and pivotally connected at 53 to a link 54 the 
latter in turn pivoted at 54' to one arm of a 
Second lever 55 pivoted intermediate its ends 
upon a pin 56 connected to and carried by a dial 
supporting post 5. The other arm of the lever 
55 is engaged by a bell crank lever 58 the two 
arms 59, 60 of which are connected to a shaft 
6 carried by bracket arms depending from 
a bracket 62 attached to the machine frame as 
by screws 63. Pivotally connected to the lever 
arm 60 and extending therebelow is a link 64 
adjustably connected at its other end to one end 
of a lever 65 pivoted intermediate its ends and 
as at 66 to the machine frame, the other end 
of the lever 65 having a toe or lug 67 held in 
engagement with the surface of a drum 68 or 
cams carried thereby. In order normally to re 
tain the dial cam 5 in a retracted position a pin 
or screw 69 is attached to the dial supporting 
bracket arm 70 the latter carried by the post 57. 
Attached to or hooked over the pin 69 is a coil 
spring if the other end of which is hooked over 
a pin 72 connected to the link 54 and tending to 
maintain the link in a forward position and con 
Sequently the dial cam 5 retracted. As herein 
after will be more fully described cams upon the 
drum 68 periodically actuate the lever 65, and 
through connections 64, 58, 55, and 54 rock the 
lever 49, the latter engaging pin 46 and turning 
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the shaft 39 thereby moving the cam 5 to a 
position to project the dial needles or certain. Ones 
of them, 
The in and out movements of the cam 5 for 

the purpose of retracting and projecting the dial 
needles or certain ones of them are Supplemented 
by up and down vertical movements of the Said 
cam f 5 and for that purpose a second cam 3 
is utilized. The can 73 has two inclines or can 
surfaces T4 and 75 with a horizontal portion 76 
therebetween and a second horizontal portion 77. 
The cam 73 is carried by and is part of a lever 78 
which surrounds and is supported by the sleeve 
50 for pivotal movements. The end of one arm 
or wing 79 of the lever carrying the arm T3 is 
upturned and pivotally connected at 80 to a link 
8, the end of the said link 8 in turn pivotally 
connected at 82 to one arm of a lever 83. The 
lever 83 is mounted upon the pin 56 and its other 
arm remote from the link 8, is engaged and 
actuated by one arm 84 of a bell crank lever 85 
loosely mounted upon the shaft 6. A second 
arm 86 of the bell crank lever is turned at a 
right angle and to the end of the said other arm 
is pivotally connected a rod or link 87, which link 
87 depends from the bell crank lever and at its 
lower end is pivotally connected to an arm 88 of 
another lever, the two arms 88, 89 of which are 
connected by a horizontally disposed pin 90 
pivotally supported by ears or lugs 9 carried by 
a bracket 92 fastened to the machine frame as by 
Screws 93. To the other arm 89 of the last men 
tioned lever is secured a link 94 depending from 
the lever and at its lower end adjustably received 
within a hole in the outer end of another lever 95 
pivoted at 66 intermediate its ends, the other 
arm of the lever 95 provided with a toe 96 held 
in engagement with the drum 68 or cams there 
on. Engagement of the lug or toe 96 by cams 
on the cam drum 68 is transmitted, through the 
connections 94, 90, 87, 83, and 8, to the cam 3 
whereby the said cam 73 is moved to such a posi 
tion that the first cam surface 74 moves into 
contact with the upper surface of the shaft 39 
and depresses the same against the tension of the 
coil spring 42, lowering the cam 5 to an inter 
mediate position where it projects the medium 
butted needles 3 as well as the long butted 
needles 2, and thereafter to a fully lowered posi 
tion where the said can 5 projects the short 
butted needles 4 as well as the said medium 
and long butted dial needles. A coiled spring 9 
attached at one end to the pin 69 and at its other 
end to a pin 98 connected to link 8 constantly 
urges the same in a forward direction and Con 
sequently tends to maintain the cam 73 out of 
contact with the arm 45 and So that the Colled 
spring 42 may maintain the dial cam 5 in its 
upper position. While the cam 5 is at the inter 
mediate position of Figs. 7, 8, 11 and 12 the hori 
zontal portion 76 of the camplate 73 is in engage 
ment with the upper face of the arm 45. There 
after to depress the cam S to engage the short 
est butts, Figs. 9 and 10, lever 78 is rocked around 
still further by a second cam on drum 68 and 
through the connections described, the cam in 
cline 75 of the cam 73 then still further depress 
ing the arm 45 and cam 3 carried thereby until 
the horizontal face 77 of the cam 73 rests upon 
the upper flat surface of the arm 45, the cam fs 
then being fully depressed as shown in Figs. 9 
and 10 at which time all of the dial needles, long, 
medium, and short butted, are knitting in con 
junction with the cylinder needles. 
At the completion of the rib knitting when it 
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is desired to cast the stitches off from all the dial 
needles the casting of cam 2 is projected to the 
position shown in Fig. 15. The means employed 
to time and control the movements of casting off 
can 2 includes a shaft 99 upstanding from the 
casting off cam 2 and made fast to an arm 99' 
to the outer end of which is secured a pin 00 up 
standing therefrom and received within a slot 
Of in a lever 02. To the outer end of the said 

lever O2 is pivotally connected a link 03, the 
latter in turn pivotally connected at 04 to a 
lever 05 pivoted intermediate its ends upon the 
pin or shaft 56, the other arm of which lever fo5 
is in engagement With one arm 06 of a bell crank 
lever 107. The arm 06 is fast to a sleeve 108 the 
latter surrounding the rod 6 and passing through 
two arms depending from the bracket 62, the 
Said arms acting as bearings for the sleeve 08. 
To the Outer end of the sleeve 08 is fixedly se 
cured the other arm 09 of the bell crank lever 
OT and to the free end of said arm is adjustably 
and pivotally secured a rod or link to the lower 
end of the latter adjustably fastened to a lever 
if pivoted intermediate its ends at 66 and 
having at the free end of its other arm a depend 
ing lug Or toe 2 normally in engagement with 
the can drum 68 and adapted to be engaged by 
cams thereon. A coiled spring 3 attached to 
pin 69 at one end engages over a pin or screw 4 
at its other end, the second mentioned pin car 
ried by the link fo3. The tension of the spring 
f 3 tends to maintain the link in a forward posi 
tion and consequently the casting off cam 2 
retracted. At the completion of rib knitting the 

5 casting off cam 2 is swung to the casting off 
position shown in Fig. 15, the in and out move 
ments of the Said casting off can 2 being con 
trolled from the pattern drum 68 through con 
nections , 0, 09, 08, 06, 05, O3, and O2. 

Projecting laterally from the machine frame is 
a bar 5 carrying pins or screws G and 7. 
To the pin 6 is attached a coiled spring 8 de 
pending therefrom and at its lower end engaged 
Over a pin or screw 9 carried by a collar 20 ad 
justably fastened to the link 64 and adapted to 
maintain the lever 65 in engagement with the 
drum 68 and cams mounted thereon and at the 
Same time holding the arm 58 of the bell crank 
lever 59 in a retracted position and permitting 
the Spring to maintain the lever 49 and conse 
quently the dial cam 5 in a normally retracted 
position. To the pin or screw 7 is likewise 
fastened a coiled spring 2 the lower end of which 
is connected to a pin or screw 22 carried by a 
collar 23 adjustably connected to the link if 0 and 
normally maintaining the lever in engagement 
With the drum 68 or cams thereon and at the 
same time maintaining the arm 06 of the bell 
crank lever to retracted so as to permit the 
spring 3 normally to maintain the casting off 
Cam 2 in a retracted position. A third coiled 
Spring 24 is attached at its upper end to a pin 
or screw 25 fastened to the circular base and at 
its lower end the coiled spring is connected to a 
pin or screw 26 carried by a collar 2 adjust 
ably connected to the link 8 and adapted to 
maintain the lever 95 in contact with the drum 
68 or cams thereon and at the same time to main 
tain the arm 84 of the bell crank lever 85 in a re 
tracted position. So that the Spring 9 may main 
tain the cam 53 in a position to permit the dial 
cam 5 to remain in its uppermost position where 
it engages the long butted dial needles only. 

Referring specifically to Figs. 17-20 and Figs. 
35-39 inclusive, the lower guard cam 3 is shown 

pivoted at 28 to the cam carrier 38 and limited 
in its pivoting or rocking movements by a pin 
29 carried by the can carrier and received. With 

in an elongated slot 30 provided in cam 37. 
The cam 37 is undercut as at 3 where it seats 
upon the upper edge or surface of the can 32 at 
32. The cam 32 is periodically raised and low 

' ered by means hereinafter to be described and 
when raised, Fig. 20, tilts or rocks the cam 3 
upon its pivot 28 and when lowered the cam 
37 moves back to the position shown in Fig. 17. 
The supplemental cam 32, adapted to engage the 
butts 28 of the special cylinder needles, is mounted 
for vertical, sliding movements in a bracket 33 
fastened to the underside of the cam ring 38 as 
by screws 34. Attached to the cam 32 is a half 
round extension f35 carrying a pin 36. Wertical 
movements imparted to the pin 36 are communi 
cated to the cam 32, the bracket 33 acting as a 
bearing to support the extension 35 for vertical 
sliding movements. 

In Order periodically to raise and lower the cam 
32, the following described means is provided. A 
lever 3, adjacent one end thereof, is pivoted 
to an upstanding lug 38 carried by a bracket 39 
fastened to the circular base 40 as by screws 4 f. 
To the other end of the said lever is attached a 
connecting link 42 the lower end of which is ad 
justably Connected to another lever 43 pivoted 
intermediate its ends at 44 to a bracket f 45 at 
tached to, and depending from the machine frame. 
Lever 43 at or adjacent its other end is provided 
With a toe f46 adapted normally to be spaced some 
distance above the surface 47 of cam drum 48 
and be actuated, from time to time, by cams fast 
to the said surface 4 of the cam drum but not 
shown in Fig. 35. A coiled spring 49 is attached, 
at One end, to the machine frame and at its other 
to a pin or screw 50 carried by a collar f5 and 
adjustably connecting the said collar to the link 
42. A cam on the drum f48 when moved under 
the toe 46 depresses the other arm of the lever 
43, against the tension of the spring 49, and 
lowers the cam 32 through the connections here 
inbefore described. The raising and lowering of 
the can 32 by the connections above described 
leading to the drum 48 causes the special or 
extra butted cylinder needles 26 to knit at two 
levels; at the upper level the cylinder needles 
draw their stitches over the shanks of the dial 
needles while at the lower level the cylinder 
needles draw their stitches over the edges of the 
Sinkers, 

Referring to the modified arrangement of the 
Cylinder needles shown in Fig. 23 the needles 24 
which are adjacent dial needles when knitting 
four and one are provided with single upper butts 
25 while the needles 26 are provided with upper 
butts 27 and additional butts 28. When knitting 
a plain Sole on cylinder needles alone and at the 
same time a ribbed instep by cylinder and dial 
needles, the cylinder needles knitting the sole 
draw their stitches over the edges of the sinkers 
while the cylinder needles knitting the instep in 
COOperation. With the rib needles draw their 
Stitches wholly or partly over the adjacent dial 
needles. In other Words, When the cylinder nee 
dles for knitting the plain wales at the instep 
portion of the stocking are adjusted to draw their 
stitches over the dial needles, the plain heel cyl 
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inder needles must be specially controlled so as 
to draw their loops over the upper edges of the 
sinkers located at a lower level than the shanks 
of the dial needles. It is for the purpose of pro 



6 
viding for the necessary two-level knitting that 
extra butts are provided upon the heel cylinder 
needles so that, during the knitting of the plain 
sole, they may be lowered to a greater extent 

5 than are the cylinder needles knitting the rib 
instep in cooperation with adjacent dial needles. 
Otherwise the stitches drawn by the plain heel 
cylinder needles would or might be too short 
as compared with the loops or stitches drawn 

10 by the instep cylinder needles and after knitting 
a certain number of courses, the plain Sole would 
be shorter than the ribbed instep and as a COn 
sequence thereof the take up, constantly pulling 
upon the fabric, while properly tensioning the 

15 plain sole portion of the foot, would not suffi 
ciently tension the said ribbed Wales to insure a 
proper casting off of the stitches from the dial 
needles. 
When knitting one and One ribbed fabric, i. e., 

20 the dial and cylinder needles alternating, each 
cylinder needle is flanked by a dial needle and 
consequently the cylinder needles draw their 
stitches or loops over the shanks of the dial nee 
diles, the sinkers not in any degree determining 

25 the length of the loops or stitches drawn by the 
cylinder needles as they descend or are lowered 
by the cylinder cams. 
When knitting two and one ribbed fabric with 

two cylinder needles between adjacent, active 
80 dial needles, the cylinder needles draw their 

stitches in part over the adjacent dial needles, 
and in part over adjacent sinkers and with all of 
the plain stitches of substantially the same 
length. However, when knitting four and one 

8 ribbed fabric, i.e., every dial needle flanked by 
four cylinder needles, the intermediate cylinder 
needles draw their stitches over adjacent sinker 
edges as in plain knitting and though the take 
up will cast of the stitches from the dial nee 

40 des, it will function in a more satisfactory man 
ner if the intermediate cylinder needles are each 
provided with an additional butt and the desir 
ability for the specially butted cylinder needles 
increases with the number of adjacent dial nee 

45 diles. Thus when knitting four and one, four 
cylinder needles to one dial needle, the stitches 
knit by the single dial needle are tensioned by 
the take-up acting through adjacent, flanking 
plain or cylinderstitches; but when knitting, say, 

50 four and four ribbed fabric, four cylinder needles 
to four dial needles, all of the rib stitches, espe 
cially those not flanked by plainstitches, are not 
properly tensioned by the web take-up and con 
sequently the dial needles may not properly cast 

55 off their stitches unless the cylinder needles not 
adjacent to dial needles are provided with addi 
tional butts 28. 

If it be desired to knit a four and one ribbed 
instep in conjunction with a plain sole, the can 

6032, in addition to up and down movements, may 
have in and out movements, i. e., movements 
toward and from the cylinder needles. During 
the knitting of the last course of the ring toe and 
prior to knitting the ribbed instep and plain sole, 
the cam 32 may be projected to its innermost 
position to depress and cause all the cylinder 
needles knitting the plain sole, as well as the 
specially butted cylinder needles, i. e., the ones 
not flanked by the dial needles and included in 
the ribbed instep half or portion of the cylinder 
needles, to draw their stitches over the sinkers 
and at a lower level. 
At the beginning of the knitting of the heel 

the dial cam 15 is retracted, as described here 

70 
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tofore, and thereafter at the conclusion of the 
heel knitting the said cam is again moved Out 
to active position, the cam 32 remaining fully 
projected. After knitting a few partly plain and 
partly rib courses above the heel, the dial Cam 
5 projects the medium butt dial needles to knit 
an all around ribbed leg and the cam 32 is re 
tracted to miss the lower butts of the cylinder 
needles that are adjacent to dial needles, which 
lower butts are shorter than the butts of cylinder 
needles not adjacent to dial needles. As a conse 
quence of the retraction of the cam 32 to miss 
the short, lower butts of certain of the cylinder 
needles, the Said needles knit at a higher level 
than do dither cylinder needles and draw their 
stitches in part, at least, over the Shanks of ad 
jacent dial needles, whereas the needles having 
the long butts knit at a lower level and draw 
their stitches over the upper edges of adjacent 
Sinkers as is usual in plain knitting. To close the 
eyelet holes which would otherwise be formed the 
dial cam 5 is raised prior to the second course 
of knitting so that the medium butted dial nee 
diles may hold their loops without knitting for 
that course while the heel cylinder needles knit 
a plain course, the cam 32 remaining partially 
retracted and actuating the long butted cylinder 
needles only. Prior to the third course of knit 
ting the dial cam 5 is again lowered, and during 
the passage of the long butted needles, to an 
intermediate level to project the medium butted 
dial needles located upon the other half or por 
tion of the dial. 

Prior to knitting the first course of a one and 
one all ribbed top and for the purpose of clos 
ing eyelet holes the cam 5 is retracted then de 
pressed to a position to engage the short butt as 
Well as the medium and long dial needles and 
thereafter projected so that all of the dial needles 
will take one course of thread. For the follow 
ing Course the dial cam is retracted and then for 
the succeeding courses advanced. Also prior to 
the Said first course the cam 32 is fully retracted 
So as not to actuate any of the special butted 
cylinder needles. 
Should it be desired to knit a six and one ribbed 

leg and finish the same with a three and one 
ribbed top, three lengths of special butts would 
be provided upon the cylinder needles, the long 
est butts on the cylinder needles not adjacent to 
dial needles when knitting the mentioned three 
and One ribbed top, . w 

In FigS. 40-45 inclusive is shown a modified 
means for controlling the special butted needles 
26. A can bracket 52 is attached to and ad 
justably carried by the cam carrier 38 by means 
Such as screws 53 passing through elongated 
slots 54 in the said can carrier and into thread 
ed engagement with holes 55 in the cam bracket 
52. Slidably carried by the cam bracket 52 is 

a member 56 having a flange 57 constituting a 
cam adapted to be engaged by the lower needle 
butts 28 of the Specially butted needles 26 as 
indicated in Fig. 42. The member 56 is pro 
vided with an elongated slot 58 receiving there 
through two screws 59 which act slidably to con 
nect the member 56 with the cam bracket 52 
by passing through the said slot 58 and into 
threaded engagement with the bracket 52. The 
cam carrying member 56 has attached thereto 
in any suitable manner a post or stud 60 the 
outer end 6 of which is spherical and received 
between two arms or wings 62 of an actuating 
member 163. The actuating member 63 cor 
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responds to the lever 37 shown in Figs. 35, 36 
and is actuated by the link 42 and lever 43 
Controlled directly from the drum 48. The lever 
63 is pivotally mounted at one end upon an 

5 upstanding lug 64 carried by and forming part 
of a bracket or plate 65 attached to the circu 
lar base as by Screws 66. The aforesaid wings 
Or arms 62 are connected to the lever 63 ad 
jacent to the pivot and when the said lever is 

l0 rocked by the pattern drum 48 through the con 
nections 43 and 42, the spherical end 6 of 
pin 60 is engaged and actuated by the wings 
62 and thereby raised or lowered, the upper por 

tion of the cam carrying member 56 when raised 
projecting into a recess 67 provided in the cam 
carrier 38. To prevent overthrow of the spe 
cially butted needles 26 and unevenness in the 
stitches, the butts 28 of the said specially butted 
needles as they move down the cam 57 strike 
a ledge or horizontal flange 68 which acts to 
limit their downward movement. 

In FigS. 46-50 inclusive is shown another means 
for preventing overthrow of needles, FigS. 46-49 
inclusive disclosing overthrow control of the Spe 

25 cially butted needles 26 while Fig. 50 shows the 
invention as applied to plain cylinder needles. 
In the said figures the cam block 69, mounted 
upon the cam carrier 38, is shown as provided 
with the usual draw and guard cams and in ad 

30 dition thereto with a yieldably mounted can Or 
stop 70 pivoted to the cam block at 7 and 
shaped adjacent its other end to provide an in 
clined Surface 72 normally or when in raised 
position, Fig. 50, forming a continuation of the 
lower guard cam and therebeyond inclined up 
Wardly as at 73 to raise the needles immediately 
after they have drawn their stitches. 
As stated the stop 70 is yieldably mounted and 

for this purpose the pivot thereof consists of a 
40 pin f 74 extending through the cam block 69 as 

shown in Fig. 46, and at its projecting end pass 
ing through a hub or sleeve 5 carried by an 
arm f6. The sleeve or hub f 5 carries a boss 
77 which is internally threaded receiving therein 

4 a screw 78 the latter in locking engagement with 
the shaft or pin 74 so that movements of the 
stop 70 will be transmitted to the arm 76. Ad 
jacent its free end the arm f 76 is notched to re 
ceive one end of a coiled spring 79, the other end 

50 of which is connected to the cam block 69 by a 
pin or screw 80. The spring 79 normally draws 
the arm 76 in the direction of the pin or screw 
80 and thereby normally maintains the stop 70 

in a horizontal position as shown in Fig. 50. 
55. The stop 70 may be duplicated at the other 

side of the cam block 69 if desired. 
In addition to the overthrow guard 70 and 

means for controlling the same, Figs. 47, 49 fur 
ther disclose a construction of cam and mounting 

60 for the same whereby unevenness in the stitch 
will be avoided. To accomplish such a purpose 
a bracket f8 is attached to the underside of the 
cam carrier 38 by means such as a screw 82 and 
the said bracket has slidably mounted thereon a 

65 cam 83 similar to but not identical with the cam 
56, Figs. 40-45. Cam 83 consists of a needle 

butt engaging flange 84 inclined at an angle of 
about 45 degrees with the horizontal, and cut 
away at 85. The cam 83 is provided with an 

70 elongated slot f 86 and two screws 87 are received 
therein and into threaded engagement with the 
bracket 8 to slidably connect the cam, 83 to the 
bracket. The curvature of Slot 86 causes the 
curved, butt engaging flange 84 to hug the needle 

75 cylinder and properly engage the needle butts 

35 
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28 for the full depth of their throw. If the slot 
86 were straight or not of the proper curvature, 
the needle butts 28 would, as the needle cylinder 
revolves, move away from and out of contact 
With the flange 84. A leaf spring 88 attached 
to the bracket 8 f by the screw 82 and at its 
free end seated within a notch provided in the 
lower end of the cam f83, maintains the said 
cam 83 in either its raised or lowered positions 
when the said cam is moved by the lever 63 
through the connections hereinbefore described. 
It is impossible to provide for and maintain an 
exact fit between the spaced arms or wings 62 
and the ball 6 constituting the outer end of 
stud 60 and if there is a looseness or play in the 
said connection, the cam 83 may not, at all 
times, be maintained in the exact raised or low 
ered positions desired and even a slight variation 
in the positions of the cam f 83 will result in an 
unevenness of Stitch very noticeable and objec 
tionable in the fabric. 
When knitting a plain sole and a ribbed in 

step the sinkers themselves may be so controlled 
or rather selectively elevated, as to permit the 
cylinder needles knitting the plain sole to draw 
their Stitches over the upper edges of the sinkers 
which are positioned at a level above that which 
they occupy during plain circular knitting. To 
accomplish this purpose a half-ring or other 
means may be positioned under the sinkers which 
constitute the plain sole half or portion of the 
sinker head, and means provided to raise the 
half-ring or other means during the last circular 
Course constituting the ring toe. In order to 
close the eyelets otherwise formed at the second 
transfer i. e., where the dial needles on the heel 
side of the dial are projected to knit all around 
ribbed fabric in conjunction with the cylinder 
needles, the sinkers on the heel half or portion 
of the sinker head, which are held in raised pOsi 
tion throughout the knitting of the plain Sole, 
remain in such position as the dial needles on the 
heel half or portion of the dial are projected to 
take the first course of ribbed knitting, thereafter 
for the second course the dial needles are re 
tracted without taking yarn and for such second 
course the mentioned sinkers may be lowered a 
short distance or may be fully lowered, and 

the sinkers may be fully lowered if not fully low 
ered for the second course. If lowered a short 
distance only, for the second course, the needles 
cooperating therewith will knit relatively loose 
Stitches and cast off their old stitches, whereas 
if the Sinkers are fully lowered for the second 
course the Sole cylinder needles will knit a rela 
tively tight stitch and may not properly cast off 
their previous course stitches from their latches. 

Figs. 24, 51, 52, 53, 54, and 55 disclose the driv 
ing connections between the needle cylinder and 
dial whereby the dial is driven by the cylinder 
and the Said dial and cylinder maintained in a 
relatively fixed circumferential relation. A ring 
gear 89 is seated in and supported by the cir 
cular base f40 which is stationary and provides 
a bearing support for the said ring gear. Fas 
tened to and part of the ring gear 89 is a spur 
gear f 90 and connected to the circular base 40 
is a plate 91 overhanging the spur gear 90 and 
serving to hold the latter and ring gear fe9 in 
place. The teeth of an intermediate gear or pin 
ion 92 mesh with the teeth of spur gear 90 and 
also with the teeth of a Second spur gear 93. 
The intermediate gear 92 is removably con 
nected to the circular base, 40 as by screws 94, 
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f5 the latter passing through a slot 96 formed 
in one arm of the bracket f 97 to permit adjust 
ments of the intermediate gear 92 with respect 
to the spur gears 90 and 93. The bracket 97 
has an upstanding sleeve or bearing 98 receiv 
ing therewithin a stub shaft 99 formed as an ex 
tension of the intermediate gear 92 and at 
tached to the upper end of the shaft 99 is a 
headed pin 200 provided with a reduced shank 
portion. 20. Semicircular plates 202 are fas 
tened to the sleeve or journal 98 as by screws 
203 and engage under the head of the pin 200 
so that upon removal of the screws 94, 95 the 
entire bracket and spur gear 92 may be raised 
bodily from the ring gear and removed from the 
machine. As before stated the intermediate gear 
92 meshes with a third spur gear 93 the latter 

integral with or connected to a sleeve 204 and 
rotary movements imparted to the gear 93 
through the intermediate gear 92 are transmit 
ted to a shaft 205 through an inner collar or 
sleeve 206. As shown in Figs. 51 and 53 the outer 
sleeve 204 carrying the gear 93, is made fast to 
the inner sleeve 206 by means of set screws 207 
engaging two arms 208 of sleeve 206, the arms 
formed by cutting away or removing portions of 
the sleeve at opposite sides thereof, the set screws 
207 retained in place by locking screws' 209. 
Thus rotary movements imparted to the gear 93 
are transmitted through the outer sleeve 204 to 
the arms 208 and to the inner sleeve 206. Fas 
tened to the inner sleeve 206 is a spline or key 
20 seated in a keyway 2 cut in the shaft or 
rod 205 to thereby connect the inner sleeve 206 
with the rod 205 and cause the rod to rotate with 
the inner sleeve and with the gear 93. The shaft 
205 extends above the spline, keyway, and sleeve 
206 and is provided adjacent its upper end with 
threads 22 to which is secured a collar 213 as by. 
Screws 24, the collar resting against a thrust 
bearing 25 seated in the upper end of dial sup 
porting post 57. At its upper end shaft 205 has 
fixed thereto a spiral gear 2? 6 meshing with a sec 
Ond Spiral gear 27 carried by one end of a shaft 
28 journalled in bearings 29, Fig. 51, and at its 
other end having a spiral gear 220 meshing with a 
spiral gear 22 carried by the upper end of shaft 
5. Casings or guards 222 cover the several gears 
26, 27, 220, 22 as well as the connecting shaft 
28. Fixed to the shaft 5 immediately beneath 
the gear 22 is a collar 223 having a flange 224 
and immediately beneath the flange is a thrust 
bearing 225 to take care of downward thrust due 
to the rotation of the dial. A bifurcated plate 226 
seats upon-the upper surface of the flange 224, 
the two arms of the plate partly encircling the 
collar 22 and acting to take the upward thrust 
of the shaft 5. The plate 226 is rigidly attached 
to a collar 22, the latter forming the outer end 
pf the bracket arm 70 connected to the dial sup 
porting post 57. The collar 227 is fastened as by 
screws (not shown) to the sleeve 50 forming 
part of the bracket 40 to which is rigidly con 
nected the dial cap 4 f. The bracket 40 also 
Serves to provide a bearing for the shafts 99 and 
39 respectively actuating the casting of cam 2 
and knitting Cam 5, and in conjunction with 
sleeve 50 provides a bearing for the dial sup 
porting shaft 5. 
The dial 2 is supported upon the shaft 5 to 

rotate therewith by means of a hub or sleeve 228 
integral with the dial and depending therefrom, 
the hub 228 fastened to the shaft 5 by means 
of a set screw as at 229. Surrounding the hub 
22 is a sleeve 230 recessed as at 23 and 232 and 
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made fast to the hub 228 by a screw 233. The 
recess 23 permits ready connection and discon 
nection of the dial 2 from the shaft 5 and also 
provides as an indication to properly aline the 
dial and cylinder so that the long, medium and 
short butted dial needles may be positioned in 
the right tricks or grooves in the needle dial. 
The recess 232 provides a means whereby the 
auxiliary take-up hooks (not shown) may engage 
the fabric during the knitting of the heel and 
toe pockets and maintain a tension upon the 
stitches so that the dial needles, when introduced, 
will cast of their Stitches. 

Figs. 56-73 inclusive disclose the pattern or 
control mechanism for timing the various oper 
ations necessary during the knitting of a com 
plete stocking. In the said figures the main drum 
234 which rotates one complete revolution for 
each Stocking knit is carried by the main cam 
shaft 235 the latter also carrying the upper fash 
ioning drum 236 adjacent one end thereof and 
adjacent the other end thereof a stop motion 
wheel or disc 237 as well as a cam disc or wheel 
238, all of the parts mentioned fast to and turn 
ing with the main cam shaft 235. Situated be 
low the oil pan 239 and forming part of the ma 
chine frame is an auxiliary cam shaft 240 hav 
ing fixed thereon adjacent one end thereof a 
lower fashioning drum 24 f, as well as the drum 
68 for controlling the movements of the dial knit 
ting and casting off cams and the cam drum f 48 
adapted to time and control the movements of 
the cam 32. The movements of the main cam 
shaft 235 are governed and controlled by pattern 
chain 242, Figs. 1 and 56, as is usual in Banner 
machines, a pawl (not shown) controlled from 
the '04' gear advancing the ratchet 243 and 
chain 242 the distance between adjacent ratchet 
teeth. Once for each four courses of knitting, each 
link of the chain 242 representing three rackings 
or twelve courses. The chain 242 and ratchet 
243 are freely mounted upon the camshaft 235 
and while the aforesaid pawl does not directly 
move or rotate the main cam shaft 235 it con 
trols the movements thereof through appropri 
ately positioned lugs or cams 244 on the chain 
242 which control a lever 245 the latter normal 
ly maintaining a second pawl (not shown) idle 
but adapted when actuated by a lug 244 on the 
chain 242, to permit the said second pawl to drop 
into engagement with a ratchet 246, fast to the 
Cam shaft 235, and thereby impart a movement 
to the main cam shaft and drums. 
The movements of the auxiliary camshaft are 

indirectly controlled by the pattern chain 242 
and directly by the cam wheel or disc 238 fast 
to the said main camshaft 235. 
A cam 24 is fastened to the pattern wheel 

238 adjacent to the periphery 248 thereof by 
means of a screw 249 passing through an elon. 
gated slot 250 provided in the cam and into 
threaded engagement with a hole 25. The cam 
247 is curved as at 252 to seat upon a step 253 
on the pattern wheel and is provided with a 

O 

20 

25 

30 

beveled or inclined edge 254 adapted to actuate 
a lever as hereinafter set forth. Other cams 
hereinafter referred to are similarly constructed 
and mounted upon the pattern wheel 238. When 
one of these cams is racked around to the posi 
tion shown, Fig. 60, the next racking of the main 
cam shaft 235 causes the said cam to engage a 

p 

toe 255 carried by one arm of a bell crank lever 
256 pivoted at 257 on a bracket 258 fastened to 
the oil pan 239. The other arm of the bell crank 
lever 256 has a toe 259 in engagement with a 
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Screw 260 adjustably connected to one arm 26 
of a lever 262 the two arms of which are con 
nected by a longitudinally extending shaft 263 
carried and pivotally supported by depending 
arms 264 of a bracket 265 fastened to the under 
side of the oil pan 239. To the other end of 
the shaft 263 is fixedly Secured the other arm 
266 of the lever 262 and pivotally carried by the 
Said arm 266 at 267 is a pawl 268 maintained in 
normal engagement with teeth 269 upstanding 
from the face of the drum 68 by a spring 270 
attached at one end thereof to pawl 268 and at 
the other end to the oil pan 239. The aforesaid 
engagement of the toe 255 by a cam upon the 
can Wheel 238 rocks the lever 256 and conse 
quently also the lever 262, the rocking of the 
last named lever moving pawl 268 and thereby 
racking the drum 68 by engaging teeth 269 car 
ried thereby. The movement of the drum 68 
carries an idler mounted thereon from under 
a constantly reciprocating pawl 27 pivotally 
carried by one arm. 272 of a lever 273 pivoted at 
274 to a bracket 275 itself carried by and mounted 
upon the oil pan 239. The second arm 276 of 

5 lever 273 is pivotally connected to a link 277 
to the other end of which is connected a yoke 
278 consisting of two semicircular sections con 
nected together as by bolts or screws 279 and 
encircling an eccentric 280 fast to a shaft 28. 
The shaft 28 is mounted in eccentric bushings 
28' which are circumferentially adjustable and 
held in adjusted positions by means of screws 
and lock nuts as shown. The shaft 28 has fixed 
thereto a gear Or pinion 282 in mesh. With the 
"f 04' gear and the shaft 28 and bushings 28 
are Supported by brackets 283 fastened to the 
machine frame as by Screws or bolts 284. The 
pinion 282 is provided with twenty-six teeth and 
consequently for each revolution of the “104' 

40 gear, there are four revolutions of shaft 28, 
thus reciprocating the link 277 through the ec 
centric once for each course of knitting. The 
reciprocations of the link 277 are transmitted 
to the pawl 27 through the lever arms 272, 276, 

45 the pawl 27 f through the connections described, 
reciprocating idly once for each course of knit 
ting when held out of engagement with the 
ratchet teeth 269 by an idler on drum 68, but 
acting to rack the drum 68 once for each course 
of knitting when released from the idler by the 
mechanism hereinbefore described and includ 
ing the starting pawl 268. 
The racking of the drum 68 positions cams 

under the several levers if , 95, 65, respectively 
controlling or timing the movements of the cast 
ing off cam 2, the up and down movements of 
the can 5, the in and Out movements of the 
cam 5, all for the purpose of timing and con 
trolling the changes in the character of rib knit 

60 ting as from four and One to One and one or 
the change from plain knitting to rib. knitting 
and from rib to plain. 
The cam drum 48 racked around with the 

drum 68 times the vertical or other movements 
imparted to the cam 32 to control the stitch 
drawing movements of the cylinder needles when 
knitting partly ribbed and partly plain fabric as 
the ribbed instep and plain sole. The auxiliary or 
lower fashioning drum 24 also moves circumfer 

to entially with the drum 68 and its movements gov 
ern the changes in the length of stitch knit by the 
cylinder needles when the knitting changes from 
plain to rib and from one kind of rib knitting 
to another as from four or three to one, to One 

75 and one; while the main or upper fashioning 

9 
drum 236 carried by the main cam shaft 235 
governs the changes in the length of stitch drawn 
by the cylinder needles when the knitting changes 
from rib to plain. Thus the auxiliary cam shaft 
is concerned with the control and timing of 
the cams during ribbed knitting, whereas the 
main can Shaft alone determines the character 
and length of stitch for plain knitting, although 
the auxiliary cam shaft may, at times, determine 
or assist in determining the length of stitch dur 
ing plain knitting and the main can shaft may, 
at times, determine or assist in determining the 
length of Stitch during ribbed knitting. 
Referring to Figs. 56, 57, 58,65, 66, 67 the fash 

ioning drums 236 and 24 are provided with cams 
thereon adapted to determine the positions of the 
can block 69, cam carrier 38 and cams 30, 3, 
36 and 37 thereon by means of a rod 285 con 
nected to the said carrier 38. The rod 285 is 
slidable vertically and guided in such sliding 
movements by two bosses or flanges 286 cast with 
the frame, and duplicated at the upper portion 
of the Said frame but not shown. A cap plate 
287 fastened to the bosses 286 as by Screws 288 
is cut away at 289 to receive a pin or screw 290 
fast to the rod 285 adjacent the lower end there 
of, which pin 290 projects beyond the cap plate 
287 and carries a sleeve or bushing 29. A lever 
292 is pivoted at 293 to the machine frame and 
carries upon the end of one arm thereof can 
engaging lugs 294 adjustably seated within re 
cesses 295 and held in adjusted position by screws 
296 the latter locked by other screws 297. The 
end 298 of the other arm of the lever 292 is 
normally maintained in engagement with the 
bushing 29 of the pin 290 by the weight of the 
cam block 69 and cam carrier 38 carried by the 
rod 285. A link 299 pivoted at 300 to the lever 
292 is pivoted at its other end at 30 to a second 
lever 302 intermediate the ends of the latter, 
which lever 302 is pivoted at one end at 303 to a 
bracket 304 depending from the oil pan 239. The 
bracket constitutes part of the frame and sup 
ports the auxiliary camshaft 240 and cam drums 
carried thereby. The lever 302 has pivoted there 
to at 305 cam engaging lugs 306 adjustably held 
in set positions with respect to the cams upon 
the auxiliary fashioning drum 24 by adjusting 
Screws 307 passing through and in threaded en 
gagement with holes provided in one arm of said 
lever 302. Springs 308 at one end connected to 
pins 309 carried by lever 302, and at the other 
to corresponding pins 30 carried by the lugs 
306, maintain the lugs 306 and screws 307 in ad 
justable contact. 

Patterm mechanism control of can drums 
As hereinbefore described the upper fashioning 

drum 236 controls the length of stitch during 
plain knitting; the lower fashioning drum 24 
controls the length of stitch during ribbed knit 
ting; the drum 68 controls the in and out and up 
and down movements of the dial cam 5 as well 
as the in and out movements of casting off cam 
2f; the drum 48 controls the cylinder needles 
during two-level rib knitting i. e., when certain 
of the cylinder needles are drawing their stitches 
Over the Shanks of dial needles and others of the 
cylinder needles are drawing their stitches over 
the upper edges of the sinkers as in plain knit 
ting. Hereinbefore the operating connections 
between the needles and the pattern drums have 
been described and now the various cams and lugs 
carried by the can drums or discs mounted upon 
the upper and lower camshafts 235 and 240 will 
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be described as well as the functions and how 
they time and control the desired movement of 
the cylinder and dial needles. 
In Fig. 74 is shown a stocking the leg and in 

step portion of which are knit four and one rib 
While the sole is knit plain and the top of the 
stocking knit one and one rib with tuck Welt 
courses incorporated therein. Figs. 68-71 of the 
drawings show the cam drums developed and the 
various cams and lugs positioned to knit the 
stocking shown in Fig. 74. Although Fig. 74 dis 
closes a stocking with a four and one leg and 
ribbed instep and with a one and one ribbed top, 
the cams as arranged on their respective drums, 
Figs. 68-71, are adapted without change to knit 
other forms of ribbed stockings as for instance 
a two and one or three and one leg and ribbed 
instep followed by a one and one or other ribbed 
top, the relative arrangement of plain and ribbed 
stitches depending upon the arrangements of 
long, medium, and/or short, butted dial needles 
as well as the relative number of dial and cyl 
inder needles. The cams as shown, Figs. 68-71, 
permit the knitting of a ribbed instep and leg of 
one kind of rib and the knitting of a ribbed top of 
another kind of rib. 

Developed views of can drums. With cams ar 
ranged thereon to knit a one and one instep and 
leg throughout, are shown in Figs. 72 and 73, 
which figures correspond to Figs, 69 and 70 but 
with different arrangements of cams. In Com 
bination with the cans positioned. On the drums 
as shown in Figs. 72 and 73, the cams on the 
drums, Figs. 68 and 71, are not necessarily 
changed for the knitting of a one and one fabric 
throughout the ribbed instep and leg. 
Although the foregoing description refers to a 

one and one ribbed instep and ribbed leg through 
out, the dial and cylinder needles may be ar 
ranged to knit, throughout the instep and leg, two 
and one or three and one, or any other proportion 
of rib and plain wales so long as the ribbed fabric 
is uniform throughout the instep and leg, and 
Without disturbing the arrangements of cams 
as shown in Figs. 72 and 73. 
The stocking shown in Fig. 74 is, preferably, 

knit from the toe to the top although knitting 
may begin at the top. The various operations 
Of the machine including the movements of the 
dial and cylinder needles are primarily controlled 
and timed by means of lugs 244 carried by a pat 
tern chain 242 as hereinbefore described, the 
chain 242, from time to time, advancing the up 
per cam Shaft 235 and cams mounted thereon in 
cluding the pattern wheel 238, which latter initi 
ates and times the movements of the lower or 
auxiliary cam shaft 240 and cams mounted 
thereon. 
The cam or lug 247 carried by the pattern 

wheel 238 having caused the starting pawl 268, 
acting through the bell crank lever 256, to ad 
vance the drum 68 and move the idler 3 out 
from under the pawl 27, the latter engages the 
ratchet teeth 269 and advances the drum during 
the knitting of a few courses and until a second 
idler 32 raises the pawl 27 above the teeth 
269. While the drum 68 is being racked the dis 
tance between the two idlers 3 and 32 a few so 
called waste courses constituting the last few 
courses of a stocking are knit by the dial and 
cylinder needles and thereafter, while the pawl 
27 is advancing the drum 68, a cam 33 carried 
by the drum 68 and acting through connections 
heretofore described causes the casting off dial 
cam 2 to be projected to the position shown in 
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Figs. 15 and 16 to thereby cause the dial needles 
to cast off their stitches. 
After the casting off cam 2 has been projected 

by the cam 313, the pawl 27 while constantly re 
ciprocating rests upon the idler 32 and therefore 
does not engage the teeth 269 and advance the 
drum 68 until the cam 34 carried by the wheel 
238 causes the starting pawl 268 to advance the 
pattern drum 68 again and move the idler 32 
from under the pawl 27. After the casting off 
cam 2 has caused the dial needles to cast off 
their loops, the cylinder needles alone knit a few 
waste courses at the top of the stocking and as a 
continuation thereof a few other plain courses or 
so-called loopers-rounds constituting the begin 
ning of the next stocking. 

Waste courses, loopers-rounds and toes 
With the idler 312 holding the pawl 27 ele 

wated so that the latter while constantly recip 
rocating rides idly upon the upper Surface of 
the idler, the drum 68 remains stationary during 
the time pawl 27 f is inactive. Throughout the 
knitting of the waste courses and the looperS 
rounds as well as during the knitting of the toe, 
Fig. 74, the cylinder needles alone are knitting 
and at such time the pattern wheel 238 is 
at rest with the toe 255 of the bell crank lever 
256 upon the periphery of the pattern Wheel 
between the cams 247 and 34. 
During the knitting of the waste courses con 

stituting the last few courses of a stocking and 
the loopers-round constituting the first few 
courses of another stocking, the cam 35 carried 
by the drum 236 is in engagement With a lug or 
toe 294, and the length of stitch knit by the cyl 
inder needles is thus determined by the cam 35 
on the upper fashioning drum 236. During the 
knitting of the toe a lug 294 rests against a can 
36 carried by drum 236 and thereby determines 
the length of stitch for the toe. 

Ring toe 

During the last reciprocating stroke of the 
knitting of the toe the pattern wheel 238 is ad 
vanced by means of the pattern chain 242. The 
movement of the pattern wheel 238 brings the 
lug or cam 34 directly opposite the toe 255 of 
the bell crank lever 256 rocking the latter and 
causing the starting pawl 268 again to advance 
the drum 68 and move the idler 32 from un 
der the constantly reciprocating pawl 27 the 
latter then engaging the teeth 269 and racking 
the drum 68 once for each course of knitting and 
until an idler 37 moves under the pawl 27 and 
elevates the latter above and out of contact with 
the teeth 269. 

Before the idler 37 elevates the pawl 27 a 
cam 38 carried by the drum 68 and acting 
through the connections f 2-99 heretofore de 
scribed causes the casting off cam 2 to be pro 
jected to the casting off position of Figs. 15 and 
16, the cam 2 when projected moving all the 
dial needles to such a position that their latches 
may be opened by means of a latch opening brush 
39, Fig. 1. The toe 2 of the lever f l rests 
upon the cam 38 throughout the knitting of the 
ring toe, Fig. 74, and pawl 27 reciprocates upon 
the idler 3. . 

If it be desired to use a different and lighter 
yarn for the foot than for the toe a lighter yarn 
may be substituted for the toe yarn two or three 
courses prior to the first transfer, i. e., where 
the long butted ribbed needles are projected to 
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knit the first course of the ribbed instep, and in 
order to do this a cam 320 carried by the upper 
fashioning drum 236 engages a toe 294 thereby 
determining the length of stitch knit by the cyl 

5 inder needles, the dial needles inactive through 
out the knitting of the toe. Ordinarily the cyl 
inder needles draw the same length of stitch 
during the knitting of the ring toe as they do 
during the knitting of the heel and toe, but a cam 

10 32 may be provided upon the upper fashioning 
drum if a different length of stitch be desired for 
the ring toe. 
Although any desired length of Stitch may be 

used, preferably the stitch drawn by the cylin 
ls der needles when under control of the cam 320 

is relatively short or tight while the Stitch draWn 
by the cylinder needles as determined by the 
cam 36 during the knitting of the heel and toe 
is the longest or loosest and the stitch drawn 

20 by the cylinder needles for the ring toe as deter 
mined by cam 32 may be of an intermediate 
length or the same length as the stitch used dur 
ing the knitting of the heel and toe. 

25 Ribbed instep 
A few courses prior to the beginning of ribbed 

instep knitting a lug or cam 322 carried by the 
pattern wheel 238 and acting through the bell 
crank lever 256 causes the starting pawl 268 to 

80 advance the drum 68 to such a position as to 
move the idler 37 carried by the drum 68 from 
under the pawl 27, the latter thereafter engag 
ing the teeth 269 and racking the drum 68 until 
an idler 323 carried by the drum 68 again ele 

35 vates the pawl 27 to an inactive position, the 
drum 68 then remaining stationary until again 
moved by the starting pawl 268. Just prior to 
the idler 323 moving to a position under the pawl 
27 f, a cam or lug 324 carried by the drum 68 en 

40 gages lever 65 which lever acting through the 
connections heretofore described, causes the long 
butted dial needles, i. e., the ones in the instep 
half orportion of the needle dial, to be projected 
to take yarn for one course. Immediately there 

45 after and for a second course the lever 65 drops 
off of the cam 324 as at 325, and the long butted 
dial needles are thereby retracted and do not take 
yarn for the second course, but hold their first 
course loops while the cylinder needles alone knit 

50 the said second course. For the third course and 
thereafter a second lug or cam 326 engages the 
lever 65 and through the connections described 
again projects the dial cam 5 and the long 
butted dial needles thereafter take yarn and knit 

56 throughout the ribbed instep. The third move 
ment of the drum 68, i. e., the one that causes 
the cam 326 to engage the lever 65, brings the 
idler 323 under the pawl 27, and the said idler 
remains in such position throughout the knitting 

60 of the instep. 
It is desirable that the plain sole cylinder 

needles and the instep cylinder needles be con 
- trolled so as to knit at different levels during 

the knitting of ribbed fabric by the instep dial 
65 and cylinder needles, and plain fabric by the 

sole cylinder needles. For that purpose cams are 
provided upon the lower fashioning drum 24 to 
control the length of stitch knit by the instep 

to cylinder needles while at the same time cams on 
drum 48 depress the cam 32 and cause the sole 
cylinder needles to knit at a lower level and over 
the sinkers. As the dial needles are projected by 
means of cam 324, as above described, to take 

75 the first course of ribbed knitting and as the dial 
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needles are retracted for the Second course it is 
not necessary that the plain Sole needles knit 
otherwise than as in plain knitting but when the 
dial cam 5 is projected by means of the cam or 
lug 326, as described, for the third and succeed 
ing courses of ribbed instep knitting it is neces 
Sary that the plain sole cylinder needles, and if 
desired certain of the cylinder needles which 
knit the ribbed instep in conjunction. With the 
long butted dial needles, be specially controlled 
to draw their stitches OVer adjacent Sinkers. 
Otherwise, during the knitting of the ribbed 
instep, and plain sole, if the cam block which 
controls the movements of the cylinder needles 
Were set to permit the instep cylinder needles to 
draw the desired length of Stitch and Over ad 
jacent dial needles, the plain Sole cylinder 
needles Would not be depressed to an extent to 
draw the desired length of Stitch over the upper 
edges of the sinkers. Therefore the plain sole 
cylinder needles, i. e., the ones having additional 
butts, must be depressed an additional amount 
to compensate for the difference in the knitting 
levels, i. e., the level defined by the shanks of 
the dial needles and the level defined by the up 
per edges of the sinkers, and for that purpose 
the cam 32 is lowered by a cam 327 and connec 
tions therefrom, Figs. 35, 61, as the instep needles 
are knitting the first ribbed course in conjunc 
tion with the long butted dial needles. How 
ever, the lowering of the cam 32 prior to the 
long butted dial needles taking thread for the 
first rib course, does not affect the length of 
stitch in the plain sole as the cam block 69 is 
not raised by a cam 328, Fig. 69, and connec 
tions leading therefrom until just prior to the 
third course. 

Hee 

The idler 325 remains positioned under the 
pawl 27 throughout the knitting of the ribbed 
instep, but while the instep needles are knitting 
their last course prior to the knitting of the 
heel, the lug 329 carried by the pattern wheel 
238 actuates starting pawl 268 in the manner 
hereinbefore described which advances the drum 
68 and moves the idler 323 thus releasing the 
pawl 27 and permitting the latter to rack the 
drum 68 until an idler 330 again raises the pawl 
27 and stops the racking of the drum 68. The 
first racking by the pawl 268 moves cam 326 
from under lever 65, the spring 7 then retract 
ing the can 5 and the dial needles which dial 
needles remain inactive during the knitting of 
the heel although they hold their stitches. 
Th first racking by pawl 268 also causes the 

drum 24, moving with the drum 68, to advance 
a sufficient distance to move cam 328 and release 
a toe 306 which permits the cam block 69 to 
drop and the cylinder needles to knit plain 
fabric for the heel by drawing their stitches over 
the upper edges of the sinkers in the usual man 
ner. Upon release of the cam block 69 by cam 
328 as just stated, the upper fashioning drum 
236, by means of its can 33, resumes control of 
the length of stitch drawn by the cylinder needles. 
The cam 32 although still engaging the toe 46 
of lever 43 and thereby holding the auxiliary 
can 32 in its lowermost position, does not gov 
ern the length of stitch drawn by the cylinder 
needles as the cam block f69 is in its lowermost 
position and depresses the heel cylinder needles 
to as low a level as they would be depressed by 
the cam 32, acting upon the auxiliary butts 28 
of the heel needles, 
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Immediately prior to the knitting of heels and 

toes a counterbalance weight operating upon the 
take-up rolls (not shown) is moved to Such a 
position as to relieve the fabric from the tension 

5 ordinarily exerted by the take-up rolls upon the 
forming fabric, and When circular knitting is re 
Sumed the counterbalance Weight, is moved back 
to its initial position, the take-up rolls there 
after tensioning the fabric So that the dial needles 
will properly cast off Stitches. 

Rib and plain above heel 
O 

Circular knitting is resumed immediately upon 
the completion of the heel and for several courses 
thereafter the long butted instep dial needles 
knit four and one ribbed fabric in conjunction 
With cylinder needles while the plain sole, cylin 
der needles alone knit plain fabric for the rear 
half or portion of the stocking. 
After the last reverse stroke of the needle cyl 

inder completing the knitting of the heel gore, 
the pattern chain 242 acts as hereinbefore stated 
to cause the main cam shaft 235 and pattern 
wheel 238 to advance, and the movement of the 
pattern wheel 238 carries the cam or lug. 332 to 
a position opposite the toe 255 of the bell crank 
lever 256, thereby rocking the said bell crank 
and causing the starting pawl 268 to advance the 
drum 68 again and move the idler 330 from under 
the pawl 27. The pawl 27 thereafter engages 
the ratchet teeth 269 and further advances the 
drum 68 until the next idler 333 elevates the pawl 
27 to an idle position above the ratchet teeth 
269. As the idler 330 moves from under the pawl 
27 a can 334 carried by the cam drum 68 moves 
under the toe 67 of the lever 65, raises one arm 
thereof and, through the connections hereinbe 
fore described, again projects the dial can 5 and 
restores the long butted dial needles to active, 

40 knitting position. 
As the long butted dial needles are projected 

by the cam 334 acting through the connections 
described, a cam 335 carried by the upper, fash 
ioning drum 236 rocks the lever 292 and raises 

45 the cam block 69 to its uppermost position, the 
instep cylinder needles at such time knitting at 
the upper level while the double or Special butted 
sole needles knit at a lower level and over the 
sinkers, the cam 327 carried by the drum f48 

i50 acting to cause the special butted cylinder needles 
to knit at the mentioned lower level and Over the 
upper edges of the sinkers. The cam 335 is at 
tached to the drum 236 by means of two ScreWS 
336 and 33 the latter Screw Serving adjustably 

55 to position one end of the can 335 at a level 
above the other cams carried by the drum 236 
and at or substantially at the level of a cam 
338 carried by the lower fashioning drum 24, 
the cams 338 and 335 constituting in effect a 

60 single can in that as the can 335 releases the 
lever 292, the cam 338 moves under a toe 306 of 
the lever 302 and thereby maintains the can block 
f 69 elevated as before. 

All ribbed leg 
After, a certain number of partly plain and 

partly ribbed courses have been knit the medium 
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butt dial needles 3 are projected to a position. 
to be interspersed among the plain sole cylinder 

70 needles and to knit, in conjunction therewith and 
with the long butted dial needles and the instep 
cylinder needles, a four and one all around ribbed 
leg. . 
While the long butted dial needles are passing 

75 the cam 5 the pattern wheel 238 is again ad 
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vanced by the pattern chain 242 and the move 
ment of the pattern wheel 238 causes a lug or Cam 
339 carried thereby to rock the bell crank lever 
256 and actuate the starting pawl 268 to initiate 
movement of the lower can shaft 240 and drum 
68. The initial movement of the drum 68 causes 
the idler 333 to move from under the pawl 27, 
the latter then engaging the ratchet teeth 269 
and advancing the drum 68 until the pawl 2 
is again raised by means of an idler 340. The 
movement of the pattern drum 68 causes a can 
34 to engage the toe 96 of the lever 95 and, 
through the connections hereinbefore described, 
lowers the dial cam 5 to an intermediate posi 
tion. Upon continued rotation of the needle dial 
the medium butted dial needles are engaged and 
projected with the dial cam 5 to take yarn for 
one course. Immediately thereafter and while 
the long butted dial needles are moving past the 
cam 5, the toe 96 of the lever 95 drops off of the 
cam 34? and upon the surface of the cam plate 
at 342 thereby elevating the cam 5 to its upper 
position. During the said second course the me 
dium butted dial needles remain in retracted po 
sition not taking yarn but holding their first 
course loops and as the long butted dial needles 
move past the cam 5 for the third course the 
Said can is again lowered to an intermediate po 
sition by means of a second cam 343 engaging 
the toe 96 of the lever 95 and as hereinbefore de 
scribed causing the cam 5 to drop to an inter 
mediate position where it projects the medium as 
well as the long butted dial needles, the dial Cam 
5 thereafter remaining in such position through 

out the knitting of the four and one portion of 
the leg of the stocking 
The described movements of the dial cam. 5, 

i. e., lowered to an intermediate position for the 
first course of all around ribbed knitting, raised 
during the second course, and finally relowered 
for the third and succeeding course of ribbed 
knitting, closes eyelet holes which would other 
Wise be formed by the additional Wales knit in 
by the medium butted dial needles. The move 
ments of the cam 5 are similar in effect to its 

... movements prior to the first transfer, i. e., when 
the long butted dial needles are advanced to be 
gin ribbed instep knitting, except that for con 
trolling the movements of the long butted dial 
needles during the first three courses of instep 
ribbed knitting, the dial cam 5 is projected for 
the first course, retracted for the Second course, 
and again projected for the third and Succeeding 
courses of ribbed instep knitting; whereas for 
the first three courses of all around rib knitting 
the dial cam 5 is lowered to an intermediate. 
position for the first course, raised for the second 
course, and relowered for the third and Succeeding 
courses of all around, four and one, ribbed knit 
ting. 
As the dial needles 3 are projected for the first 

course of all around ribbed knitting, can 338 
carried by the lower fashioning drum 24, engages 
with a toe 306 of a lever 302, Fig. 65, and thereby, 
through the link 299, maintains the cam block 
69 elevated so that all of the cylinder needles 

will thereafter knit at the upper level, unless it 
be desired to specially control intermediate cylin 
der needles, i. e., the ones not flanked by dial 
needles. The cam 327 theretofore under the toe 
46 of the lever 43 and maintaining the cam 32 

at a low level for the purpose of causing the Special 
or double butted cylinder needles to knit at a 
lower level than the other cylinder needles, simul 
taneously with the projection of the medium 
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butted dial needles 3 as the cam 34? depresses 
the can 5, moves out from under the toe 46 of 
the lever 43, the spring 49 causing the said toe 
46 to come to rest upon a screw 344 adjustably 

affixed to cam drum 48. For the second course 
of knitting and as the toe 96 of the lever 95 
drops off of the cam 34 f, the toe 46 of the lever 
43 is again elevated by means of a screw 345 

adjustably fastened to the drum 48 the upper 
Surface of which Screw is positioned at a level, 
preferably, intermediate the upper surface of 
the Screw 344 and of the surface of the cam 327. 
Thereafter for the third and succeeding courses 
of knitting and as the toe 96 of the lever 95 rides 
up on a cam 343, the toe 46 of the lever 43, drops 
off of the screw 345 and on to the upper surface 
of a screw 346 the upper surface of which is at 
the level of the screw 344. The medium butted 
dial needles after having taken a first course of 
thread hold the same during the second course 
of knitting and although the screw 345 determines 
the length of stitch to be drawn by the cylinder 
needles, the aforesaid medium butted dial needles 
tend to lengthen the stitch knit by the cylinder 

5 needles for the second course and if the upper 
Surface of the screw 345 were flush with the upper 
Surface of the cam 327 the stitches drawn by the 
cylinder needles for the said second course would 
be too long. 

One and one ribbed top 
Throughout the knitting of the four and One 

all around ribbed leg the pawl 27 idly recipro 
cates upon the idler 340. If it be desired to finish 
the top of the stocking in one and One rib the 
short butted dial needles 4 are projected by the 
dial cam 5 so as to knit, in conjunction with the 
cylinder needles, one and one all around ribbed 
fabric. In order to permit the dial calm 5 to 
engage and project the shortest butted dial 
needles it is necessary to specially actuate the 
dial cam as Will now be described. 
As a cam 347 carried by the pattern wheel 238 

actuates the starting pawl 268 in a manner here 
inbefore described the latter advances the drum 
68 and thereby causes the idler 340 to be moved 
out from under the pawl 27 which pawl there 
after racks the drum 68 for each course of knit 
ting and until another idler 348 elevates the pawl 
27 out of active relation with the ratchet teeth 
269. As the drum 68 is advanced cam 334 moves 
from under the toe 61 of the lever 65 and permits 

5 5 tion hold their loops. 

GO 

5 

the cam 5 to be retracted by the spring 7. For 
one or two courses the cylinder needles alone knit 
and the dial needles although in retracted posi 

During the one- or two 
course interval the dial cam 5 is depressed to 
its lowermost position by cam 349 which latter 
cam acts as a continuation of the cam 343 though 
at a higher level above the surface of the drum 68 
than the said cam 343. The cam 349 engages the 
toe 96 of the lever 95, and thereby causes the 
retracted dial cam 5, through the connections 
hereinbefore described, to be depressed to a po 
sition to engage the short butted dial needles 4 
as well as the medium and long butted dial 
needles. 

dial needle wales the short as Well as the long 
and medium butted dial needles are advanced for 
one course and then retracted, and for this pur 
pose a cam 350, acting through the connections 
described, projects the dial cam 5 for one course. 
Immediately thereafter the cam 350 moves out 
from under the toe 67 of lever 65 and permits the 
said toe to drop onto the Surface of the cam plate 

In order to close the eyelet holes other 
wise formed by the addition of the short butted 

13 
at 35i and the spring 7 to retract the dial cam 15 
and consequently the dial needles. The dial 
needles remain in retracted position for one or 
two courses while the cylinder needles alone knit, 
but immediately prior to the next course a cam 
352 acting through the lever connections hereto 
fore described again projects the dial cam 5 
which advances all of the dial needles to take 
thread and knit all around one and one ribbed 
fabric in conjunction with the cylinder needles. 
As the toe 67 of the lever 65 drops off of the 

cam 334 thereby retracting the dial cam fs and 
consequently the dial needles, a toe 306 of the 
lever 302 drops off of the cam.338 carried by the 
lower fashioning drum and for one or two courses 
the length of Stitch drawn by the cylinder nee 
dles is determined by a lug 294 carried by the 
lever 292 in engagement with cam 353 carried by 
the drum 236. As the dial needles are all pro 
jected for one course by means of the cam 350, 
a cam 354 carried by the lower fashioning drum 
24 engages the toe 306 of the lever 302 and raises 
the cam block 69, the cylinder needles then knit 
ting at the higher level and drawing their stitches 
Over the shanks of adjacent dial needles. Im 
mediately thereafter and for one or two courses 
the dial cam S is retracted as the toe 67 of the 
lever 65 drops off of the cam 350. As the dial 
needles retract, the cam 354 moves out from un 
der the toe 306 of the lever 302, the cam block 69 
drops to a lower knitting level and the aforesaid 
cam 353 carried by the cam drum 236 again de 
termines the vertical position of the Cam block 
69 during the mentioned one or two courses. 
For the next course and thereafter the cam 352, 
acting through the connections heretofore de 
scribed, projects all of the dial needles and a 
can 355 upon the drum 24 engages a toe 306 
carried by the lever 302 and thereby again raises 
the cam block 69 to its upper knitting level at 
which level the cam block remains throughout 
the knitting of the one and one ribbed top. 
The cams 338 and 355 are not in alignment but 

the cam 338 is mounted in one circular series of 
holes by means of a set screw and the cam 355 
is similarly mounted in another circular series of 
holes. By such an arrangement the toes 306 re 
spectively opposite the cams 338 and 355 may 
be adjusted at different distances from their re 
spective cams and thereby determine a slight dif 
ference in the length of stitch drawn by the cyl 
inder needles when controlled by the respective 
cams 338, 355. Although any desired relative 
length of stitch may be employed the stitch knit 
by the cylinder needles when under control of the 
cam 355 is, preferably, somewhat longer or looser 
than the stitch knit by the cylinder needle when 
under control of the cam 338. 

If it be desired to knit a so-called tuck or other 
welt, W, Fig. 74, the cam 352 is cut away some 
what as at 356 though not to an extent to per 
mit the dial needles to be completely retracted. 
As a toe 67 of the lever 65 drops off of the cam 352 
and onto the recessed portion 356 thereof the dial 
needles all retract to a so-called Welt position, 
i. e., to a position where while they do not cast of 
their stitches from their latches nevertheless they 
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take thread for each course. The thread is there 
by accumulated in the dial needle hooks and is 
not cast of until two or more such tuck courses 
have been taken by the dial needles after which 
the toe 67 of the lever 65 is again elevated by a 
cam 357 which latter cam is at the same eleva 
tion as the cam 352. As the dial needles are 
again projected they cast the accumulated or 75 
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tucked loops off from their latches and draw a 
new course of thread through the same to Com 
plete the welt W. Thereafter the dial and cylin 
der needles knit one and one ribbed fabric as 
before and until other tuck welt courses W, Fig. 
74, are to be knit in. A kick of the pawl 2 act 
ing upon the teeth 269 moves the can 357 under 
the toe 67 of the lever 65 and causes the dial nee 
dles to knit again and also moves an idler 348 

10 under the pawl 27. The drum 68 thereafter re 
mains stationary until a sufficient length of one 
and one ribbed fabric has been knit and addi 
tional welt courses W' are to be knit, 

15 Additional Delt courses 

At the desired time in the knitting of the One 
and one ribbed top, a cam 358 carried by a pat 
tern wheel 238 and acting through the bell crank 
lever 256 causes the starting pawl 268 again to 

20 initiate the movement of the drun 68 thereby ad 
vancing the same and withdrawing the idler 38 
from under the pawl 27, the latter then engaging 
the teeth 269 and advancing the drum 68 for 
each course of knitting and until idler 3 moves 
under the pawl 27 and elevates the same above 
the teeth 269. During the knitting of the courses 
measured by the space between the idlers 348 and 
31, additional cams 359, 360, 36f, 362, and 363 
are provided as well as welt cams 364-368. The 

30 cams 359-363 act in conjunction with their Com 
panion cams 364-368 respectively, and in the 
same manner to form tuck welt courses as do the 
cams 356 and 35 heretofore described. Any de 
sired number of tuck welt courses may be pro 

35 vided at the top of the stocking, five such tuck 
Welts knit in With the cams 359-368 arranged 
as shown. - 
While the drum 68 is being racked from idler 

348 to idler 3 ft, the cam 355 maintains the cam 
40 block 69 at its upper knitting level so that all 

of the cylinder needles measure their stitches 
over the shanks of adjacent dial needles. 
After the toe 67 of the lever 65 rides up the 

cam 363, a few courses of one and one ribbed 
As fabric are knit until and during the time the idler 

3 is holding the pawl 2 f out of action and for 
two courses thereafter. 
Any desired number of one and one ribbed 

courses may be knit in the stocking above the 
50 last welt, and the cut edge of the stocking may 

be turned over to the inside thereof and Sewed 
thereto if desired or the ribbed courses may be 
stitched adjacent to the last welt and the excess 
rib courses trimmed. 

55. As heretofore described as the knitting of 
the desired number of courses continues after the 
knitting of the last welt-the cam 24 carried by 
the pattern wheel 238 causes the pawl 268 to in 

... litiate a forward movement of the drum 68 Such 
60 forward movement withdrawing the idler 3 

from under the pawl 27 and permitting the 
said pawl to engage the ratchet teeth 269 and 
advance the drum 68 until the idler 32 again 
raises the pawl 27 out of action. During the 

65 courses intervening between the idlers 3 and 
32 two or three one and one, ribbed courses are 
knit and then the cam 363 as Well as the can 
349 release their respective levers and permit 
the dial cam 5 to retract and move to its upper 

to position and the dial needles to become inactive 
after which the cylinder needles knit plain fab 
ric. When the cylinder needles have knit a 
course or two of plain fabric the casting off cam 
2 is moved to the casting off position of FigS. 

is 15 and 16, by means of the cam 313 acting upon 

5 

25 
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the lever if and the dial needles are then cleared 
of their stitches by cam 23. 
As the idler 3 is moved from under the pawl 

27 and the latter racks the drum 68 once for 
each course of knitting, the cam 355 moves out 
from under a toe 306 of a lever 302 and the cam 
block 69 slowly drops to the lower knitting level, 
and the length of stitch knit by the cylinder nee 
des is then determined by cam 35 carried by 
the upper fashioning drum. 236. The gradual 
movement of the can block 69 to its lower knit 
ting level results in the cylinder needles, al 
though still drawing their stitches over the shanks 
of the dial needles which are still knitting, to draw 
an excessively long stitch for a few courses. If 
the can block 69 were maintained at its upper 
knitting level until the dial needles Were re 
tracted, then the immediate dropping of the cam 
block 69 to its lower knitting level at the same 
time that the dial needles were retracted, would 
prevent the cylinder needles from properly cast 
ing off the last course drawn over the Shanks of 
the dial needles. 
The cam 369, Fig. 68, serves no useful function 

during the normal operation of the knitting ma 
chine but should the pattern drums and pattern 
chain 242 be out of time or the mechanism for 
controlling rib knitting be rendered inoperative, 
the cam 369 would prevent the cam block 69 
from dropping beneath its lower knitting level. 
The long butted dial needles for knitting the 

ribbed instep in conjunction with cylinder 
needles, may extend half Way around the dial 
if desired; but, preferably, and as indicated in 
Fig. 74, the long butted dial needles are positioned 
in the dial grooves around less than one-half of 
the circumference of the said dial so as to space 
the rib wales from the heel gore. In Figs. 3 and 
5 long butted needles are shown as extending less 
than halfway around the dial 2 and although as 
therein shown there are only about sixty needles 
in the dial, the present invention is not in any 
Way limited to a course gauge machine and in 
fact, ordinarily, one hundred and fifty or more 
needles are mounted in a corresponding num 
ber of tricks or grooves cut in the dial 2 and the 
heel gore and adjacent rib Wales of the instep 
Separated by two or more rib wales, i. e., two or 
more plain Wales separate the heel gore from 
the first rib wale at each side of the stocking. 

Uniform rib throughout instep and leg 
If it be desired to knit one and one or other 

ribbed fabric throughout the instep and leg, i. e. 
Without a change as from a four and one leg to a 
One and One top, the cams carried by lower fash 
ioning drum 30 and the drum 37 for controlling 
the dial knitting and casting off cams are some 
What differently arranged than are the cams 
upon the corresponding drums 24 and 68. The 
cams, arranged upon the drums 30, 3 for one 
and one or other rib, uniform throughout the 
foot and leg, are shown developed in Figs. 72 and 
73 respectively. 
When knitting one and one with all the instep 

cylinder needles drawing their stitches over dial 
needles, it is necessary to shorten the Stitch drawn 
by the instep cylinder needles as the dial needles 
take yarn for the first course of the first trans 
fer, i. e., going into the ribbed instep from the 
ring toe and in order to maintain the cam block 
69 at the desired elevation during the transfer, 

three cams 372, 373, and 374 are attached to the 
drum 370. The cam 372 is adapted to engage a 
toe 306 of the lever 302 and elevate the cam block 
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69 as the long butted dial needles are projected 

to take thread for the first course. For the Sec 
ond course, as hereinbefore described in con 
nection with Figs. 69 and 70, the long butted dial 

5 needles are retracted to a position so that they 
will not take yarn but will hold the first course 
loops. As a consequence of the retraction of 
the long butted dial needles the instep cylinder 
needles draw their stitches, for the second course, 

0 over the upper edges of sinkers as in plain knit 
ting, and therefore the drum 370 is advanced to 
permit the aforesaid toe 306 to drop off of the cam 
372 and an adjacent toe 306 of the lever 302 to 
rest upon cam 373. With the height of the cam 

ls block 69 determined by the cam 373, the toe 306 
in engagement therewith is adjusted at a level 
to permit the cam block 69 to be at a relatively 
low level and control the instep cylinder needles 
to draw their stitches over the upper edges of 

20 adjacent sinkers. For the third course and 
thereafter the drum 370 is again advanced, with 
drawing the cam 373 from under the second 
mentioned toe 306 and causing a third toe 306 to 
ride up and seat upon a cam 374, the latter can 

25 then maintaining the cam block at or substan 
tially at the level determined by the first cam 32. 
The positioning of the can block for the first 
and third and following courses, at the upper 
knitting level, permits the drawing of a relatively 

30 tight stitch while for the second course the instep 
cylinder needles draw a relatively loose Stitch at 
2. lower level. 
After the first transfer there is substantially 

no difference in the operation of the can drums 
35 370 and 37 f as compared with the drums 24f and 

68 until after the Second transfer, i. e., where 
the ribbed needles on the heel half or portion 
of the dial are projected to take yarn and knit 
all around ribbed fabric in conjunction with the 

40 cylinder needles and other dial needles. When 
knitting for and One, and One and One, three 
lengths of dial butts are provided, whereas. When 
knitting one and one throughout two lengths of 
dial butts only are used and the short butted 

45 dial needles are located around the heel half or 
portion of the dial. Furthermore when chang 
ing from four and one to a one and one ribbed 
top it is necessary to specially actuate or con- . 
trol the dial needles in order to effectuate the 

50 third transfer, i.e., the knitting in of additional 
rib wales by the short butted dial reedles; but 
when knitting one and one or other ribbed fabric 
throughout without change, such third transfer 
is not necessary and consequently the cam 375 

5 while corresponding to the cam 334, Fig. 70, is 
Considerably longer and the entire all around 
ribbed leg portion of the stocking is knit with 
the pawl 27 resting upon the idler 340. Fur 
thermore, whereas when changing from four and 

5 5 

go one to one and one it is necessary to specially 
control the length of stitch knit by the cylinder 
needles and by means of cams 338, 354, and 355; 
when knitting one and one throughout the cam 
354 is dispensed with, and in its place a can 36 

65 corresponding to but longer than cam 355 acts 
as a continuation of the can 338, the two cams 
338 and 376, in conjunction with cam 32, Con 
trolling the length of stitch knit by the cylinder 
needles during the knitting of the leg. Just be 

to fore the short butted dial needles 9 advance to 
take yarn for the first all around ribbed course 
a lighter yarn may be substituted for the yarn 
knit in by the needles during the knitting of 
the partly ribbed and partly plain portion of the 

5 stocking, and as the said lighter yarn is moved 

15 
to feeding position the cam 36 engages a toe 
306 and thereby determines the elevation of the 
cam block 69. The toe 306 is adjusted to knit 
a somewhat tighter stitch than is knit during 
the partly ribbed and partly plain portions of 
the fabric. } 
When knitting a four and One rib leg and a 

one and one rib top as hereinbefore described 
in connection with Figs. 69 and 70, dial needles 
with three lengths of butts are used and to ac 
tuate the same the calm 5 is depressed or low 
ered in two steps, first, to engage the medium 
butted dial needles located upon the heel half 
or portion of the dial, and second, to engage 
the short butted dial needles which are inter 
spersed among the long and medium butted dial 
needles. For the purpose of moving the cam 5 
to engage the medium butts and then to engage 
the short butts, cams 343 and 349, Fig. 70, are 
provided. However, when knitting one and one 
or other uniform ribbed fabric throughout the 
foot and leg portion of a stocking, the cam 377 
depresses the dial can 5, Figs. 13 and 14, to 
project the short butted needles 9, positioned 
around the heel half or portion of the dial. The 
said dial needles take thread for one course and 
for the second course the toe 96 of the lever 95 
drops off of the can 37 and on to the cam plate 
at 378, the cam 5' thereupon moving back to 
its upper position and permitting the short 
butted dial needles to retract and hold their first 
Course thread during the knitting of the second 
course. Thereafter for the third course of knit 
ting the cam 379 engages the toe 96 of the lever 
95 and again depresses the can S' to a position 
to engage the short butted dial needles 9, the 
Cam 5 remaining in Such lowered position 
throughout the knitting of the leg. 

Figs. 75, 76, 77 and 78 disclose a means for 
preventing complete retraction of the dial casting 
off can 2 during rib knitting so that the dial 
needles are partially projected thereby to a 
position such that their. hooks are Substantially 
in line with the shanks of the cylinder needles 
prior to and as the latter ascend to cast of their 
old loops from their latches. Although the dial 
needles are shown as substantially in line with 
the cylinder needles, the dial needles may be pro 
jected to a position beyond the said cylinder nee 
dies if desired, but the object of the special con 
trol of the dial needles is accomplished if they 
are projected as shown. 
The partial projection of the dial needles, Figs. 

75 and 76, relieves the tension on the rib Wales 
and permits the constantly acting take up which 
exerts a downward pull upon the web to hold the 
Web and consequently the last knit loops L., there 
of and prevent the latter from moving up with 
the ascending cylinder needles as they move up 
between the dial needles. Furthermore when 
knitting ribbed fabric with more cylinder nee 
dles than dial needles certain of the Wales be 
tween needle Wales are sinker Wales and, whe 
the dial needles are partially projected by the 
casting off cam, the shanks of the said dial nee 
diles project over and engage the said sinker 
wales and thereby assist the take up to prevent 
the web from moving up with the cylinder nee 
diles as they rise between the partially projected 
dial needles. If the dial needles are not partially 
advanced the resultant strain upon the stitches 
by the take up exerting a pull or tension in one 
direction, the dial needles exerting a tension in 
another direction, and the ascending cylinder 
needles exerting a tension in still another direc 
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tion, may break certain of the loops or stitches 
and produce holes in the knit fabric. 
The means for preventing the complete retrac 

tion of the dial casting off cam 2 during rib 
knitting consists of an L-shaped stop 380 adjust 
ably fastened to the link 54 as by screws 38 
passing through elongated slots 382 provided in 
the stop 380 and into threaded engagement with 
the link 54. An arm 383 of the stop is shown, 

0 Figs. 77 and 78, in engagement with a pin or 
Screw 384 carried by the link 03 and consequent 
ly preventing the link f O3 from being advanced 
to its fullest extent by the spring 3 and there 
by fully retract the dial casting off cam 2. 

5 Referring Specifically to Figs. 79-83 inclusive, 
needles 385 of a special construction are mount 
ed to slide radially in tricks or grooves 386 cut 
in the dial 387. The slots 386 are not cut to a 
uniform depth but the portions thereof adjacent 

20 to the axis of the dial are cut somewhat deeper 
than are the portions adjacent the periphery of 
the dial. The dial needles 385 are all of sub 
Stantially the same construction, differing only 
in the disposition of special selective butts 388. 

25 The needles may be initially provided with any 
desired number of such selective butts and, as 
indicated in Fig. 81, four such butts are provided 
upon the needles herein disclosed, two of which 
butts are shown in full, and the other two, in 

30 termediate the butts first mentioned are shown 
in dotted lines. The four or more butts 388 are 
breakable and as herein shown the two inter 
mediate butts, indicated by dotted lines in Fig. 
81, Were broken off leaving only the two end 

35 butts 388. However, all of the dial needles 385 
do not have their butts positioned as are the 
butts shown in full lines in Figs. 80-83 but certain 
of the needles have others of the butts 388 re 
moved, the number and arrangement of the butts 

40 388 on the several dial needles 385 dictated by 
the pattern or design to be knit in by the said 
dial needles. 
The butts 388 as heretofore stated are selec 

tive butts only and each needle has, in addition 
45 to the butts 388, an actuating butt 389 positioned 

forward of the selective butts 388 and adapted to 
be engaged by a fixed cam 390 carried by the 
dial cap. The cam 390 is provided with a cam 
flange 39 which engages and projects to knit 

to ting position such of the needles 385 as have been 
Selected to knit during a given course. Posi 
tioned immediately above each of the four selec 
tive butts 388 are four cams 392, which cams are 
adapted to be independently controlled in any 
desired manner and so that any one or ones of 
the said cams may be raised and lowered at will 
to and from the active or lowered position of 
the end cams 392, Fig. 81, and the inactive or 
elevated position of the intermediate cams, Fig. 
81. 

CO Fig. 80 represents the position of a needle 
which has been previously selected by the cam 
flange 39 engaging its butt 389 and moving the 
needle from the position shown in Fig. 83 to that 

5 shown in Fig. 80. As will be understood from an 
inspection of Fig. 83 the cam flange 39 engages 
the butts 389 of all of the dial needles and for each 
course of knitting. Thereafter in the knitting 
cycle, and as shown in Fig. 81, the cams 392 that 

to have been moved to their lowermost positions 
engage butts 388 and consequently again push 
down or depress the needles 385 which, when 
their butts 389 were engaged by the cam flange 
39, were raised to the positions shown in Figs. 
80 and 81 by beveled edges 393 provided upon 

5 

the lower edge of each needle riding up corre 
spondingly inclined or beveled surfaces 394 
formed in the dial 387 adjacent the axis thereof. 
The first selecting movements are imparted to 
the needles, as before described, by the cam flange 
39 engaging the butts 389 and advancing the 
needles from . the position shown in Fig. 83 to 
that shown in Figs. 80 and 81. Thereafter such 
of the cams 392 as are in their lowermost posi 
tions engage their companion buttS 388 and de 
press certain of the dial needles to the position 
shown jn Fig. 83 while the other dial needles, 
not so depressed, remain in the elevated position 
shown in Fig. 81 in which position the dial needles 
are horizontally supported in the dial grooves so 
that when they are thereafter projected to take 
yarn and knit during the ensuing course, they 
will not be tilted or inclined to the horizontal. 
The elevated or selected dial needles are later in 
the knitting cycle, and as shown in Figs. 79 and 
82, advanced by a cam 395, which cam though 
it remains in a fixed position with respect to the 
needles during the knitting of ribbed fabric, is 
pivoted at 396 to the dial cap so that it may be 
moved automatically, and at desired times, to 
and from the position shown in Fig. 79 to and 
from a partially retracted position whenever 
tuck or welt Stitches are desired when the par 
tially retracted cam 395 engages the butts 389 
of the needles selected as heretofore described 
and advances the needles to take another course 
of yarn without clearing their latches until a 
following course. The butts 389 of the needles 
that have been depressed by cams 392 engaging 
butts 388, pass beneath the cam 395 the forward 
part of which is cut away as indicated by dotted 
lines, Fig. 79, sufficiently to permit the idle butts 
389, although projecting a slight distance above 
the dial 387, to pass beneath the said cam 395. 
Thereafter in the knitting cycle the butts 389 

of all of the needles are engaged by the fixed re 
tracting cam 397 carried by and forming part of 
the dial cap. The cam 397 is cut away, forward 
of the dotted lines, Fig. 79, as at 398 so that the 
latches of the dial needles may have sufficient 
room to Swing to a closed position as they are 
retracted by the said cam. The dial needles 
after leaving the cam 397, traverse a retracted 
path until they are again engaged by the flange 
39 of the cam 390 which cam again advances all 
of the dial needles by engaging their butts 389 
and thereby raising the said needles to the posi 
tion shown in Figs. 80 and 81 after which the 
lowermost positioned cams 392 again engage the 
Corresponding butts 388 on the needles and select 
Certain of the needles as before. 
This invention may be applied to hosiery ma 

chines and to so-called body machines of a much 
larger diameter and when applied to body ma 
chines the greater amount of room available for 
the manipulation and control of the dial needles 
permits the use of a greater number of selective 
butts than are herein shown. 
Although the selection of certain dial needles 

is primarily intended to provide means whereby 
various changes of ribbed patterns may be knit 
in, i. e., as from a four and one ribbed instep to 
a four and one ribbed leg and then to a one and 
one ribbed top, nevertheless the invention lends 
itself to a selection of dial needles from course to 
course or as desired should it be desired to knit in 
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designs or patterns in ribbed fabric whether pro 
duced on a hosiery machine or on a body ma 
chine. . 

Referring specifically to Figs. 84-87 inclusive, 
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Wherein is shown still another modified means 
for controlling dial needles, 399 represents a dial 
in which are mounted, to slide to and from knit 
ting position, needles 400 Some of which are pro 
Vided with long butts 40 others with intermedi 
ate butts 402 and still others with shorter or 
short butts 403 and in addition thereto all of the 
needles are provided, forward of the butts 40, 
402, 403 with butts 404 by means of which the 
needles are finally moved or advanced to knit, 
The slots 405 in the dial in which the dial 

needles slide to and fro are cut in the usual man 
ner with the botton walls thereof horizontally dis 
pOSed and at an equal depth throughout. 
In order to select the dial needles or to impart 

to them a preparatory movement, there is pro 
vided a cam 406 carried by a pin 407 by means 
of which the said cam 406 may be caused, by 
automatic means notherein specifically disclosed, 
to assume such positions as to engage and pro 
ject or select the long butted needles, or the long 
and medium butted, or all of the needles. In 
Fig. 85 the cam 406 is shown in an intermediate 
position where it engages and selects the medium 
butted as Well as the long butted needles. Such 
of the needles as are engaged by the cam 406 
move radially forward a short distance to such 
a position that their butts 404 may be engaged, 
and the needles further advanced, by means of 
a Second can 408 which latter is mounted for 
pivotal or Swinging movements in the dial cap by 
a pin 409. Ordinarily the cam 408 is fixed in 
position but if it be desired to produce tuck welts 
or other tuck fabric the said cam 408 may be 
slightly retracted to Such a position that the 
needles 400 controlled thereby will not clear their 
Stitches. The needles 400 whose butts 404 are 
in the path of the cam 408 and advanced thereby, 
move forward to take yarn and knit during the 
ensuing course; whereas the needles 400 not so 
selected e. g., the short butted needles 403, remain 
in their retracted position and pass beneath the 
can 406 and as a consequence thereof the butts 
404 on the said short butted needles are not en 

5 gaged and advanced by the cam 408. Thereafter 
in the knitting cycle the dial needles are fully 

- retracted by the retracting cam 409 forming part 
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of a dial cam plate 40 fixed to the dial cap after 
which the butts 40, 402, 403 and 404 transverse 
their respective circular pathways indicated in 
dotted lines, Fig. 84, until certain ones or all of 
the dial needles are again Selected and partially 
advanced by the cam 406 as just described. 
As the active needles are retracted by the Cam 

409 the needle latches pass beneath the cam plate 
40 and within a recessed or cut out portion 4 
thereof which permits the dial latches to be 
swung to a closed position by the loops or Stitches 
back of the latches. 
The modification shown in Figs. 84-87 although 

primarily intended to be used in hosiery na 
chines of the smaller sizes may equally Well be 
applied to hosiery machines of a larger diameter 
or to so-called body machines. While the select 
ing means disclosed in Figs. 79-83 permit greater 
selection than does the construction Specifically 
disclosed in the Figs. 84-87 inclusive, still the two 
forms of the present invention have much in 
common in that, in both forms, a cam or cams 
select certain of the needles only so that, later 
in the knitting cycle, they will be engaged by an 
other cam, fixed during normal knitting, and 
thereby fully advanced to knit in the uStal 
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FigS. 88 and 89 disclose a modification of the 

means for selectively controlling the stitch form 
ing movements of certain of the cylinder needles 
hereinbefore specifically disclosed in Figs. 17-23 
and Figs, 35-49 inclusive. The cylinder 42, 
Fig. 89, has the usual needle slots 43 cut therein 
providing Walls 44 which walls are cut away 
Somewhat as shown in 45 adjacent to the lower 
portions of the cylinder and slidably mounted 
within the slots 43 are needles 46 correspond 
ing to but not identical with the special needles 
26, Figs. 17-23 inclusive. The said needles 46 
are provided with upper butts 4f7 by means of 
which they are depressed when engaged by the 
upper guard cam 48 and draw cam 49 during 
plain knitting. At other times it is desirable 
that the needles 4 f6 be depressed an additional 
amount to knit at another level as When certain 
of the cylinder needles are knitting a ribbed 
instep in conjunction with dial needles while the 
cylinder needles 46 are knitting a plain sole. 
Prior to the beginning of rib knitting the can 
block is elevated and it is desirable that the 
cylinder needles 46 be depressed an additional 
amount to compensate for the elevation of the 
cam block. To provide for such two or more level 
knitting other cams 420 and 42 are provided 
in addition to the stitch drawing cam 49, and 
the said cams 420, 42 are adapted to engage 
auxiliary butts 422, 423 and depress their needles 
So that the latter Will knit at another or other 
levels. The cams 420 and 42 may be mounted 
upon a cam plate or carrier such as 56, Fig. 42, 
and the cam plate corresponding to can plate 
56 may be controlled in the same manner as 

hereinbefore described in connection. With FigS. 
40-45. The cams 420 and 42 while fixed to the 
said cam plate may be adjustable thereon so as 
to vary the length of stitch drawn by the cyl 
inder needles 4f6 when their butts 422 and 423 
are engaged by the respective cams 420 and 
42. The points 420 and 42 of the cams 420 
and 42 extend beyond the point 49 of the can 
49 and the auxiliary butts 422 and 423 are 
thus depressed an additional amount. The cams 
420 and 42 are inclined at a Somewhat Steeper 
angle than is the cam 49 so that the butts 422 
and 423 are not actually engaged by their re 
spective cams 420 and 42 until the butts 4 
reach the point 49 of the cam 419. 
As heretofore described during the knitting of 

the ribbed instep and sole the cylinder needles 
that knit the plain sole are depressed an addi 
tional amount so as to knit over sinkers while the 
instep cylinder needles knit over dial needles and 
the length of stitch knit by the plain Sole cyl 
inder needles is determined by the cam 42 en 
gaging butts 423. An intermediate length of 
stitch determined by the cam 420 engaging the 
butts 422 may be availed of for one of several 
purposes. During the second course of a trans 
fer the dial needles retract and with the can 
block elevated it is desirable that the cylinder 
needles be depressed an additional amount So 
as to draw the desired length of stitch Over the 
sinkers but it is not necessary that the said 
needles be depressed to the extent required of 
the sole needles during the knitting of the ribbed 
instep and plain sole and for that reason the 

... intermediate cam 420 by engaging auxiliary butts 
422 causes the cylinder needles to draw a suffi 
cient length of stitch. When knitting a rib with 
three or more adjacent cylinder needles the inter 
mediate cylinder needles Which are not adjacent 
to dial needles may be provided with butts 422, 
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and furthermore the first cylinder needle taking 
yarn for the plain sole during each course of 
knitting or the first needle of a series of three or 
more consecutive cylinder needles are, prefer 
ably, provided with additional butts such as 422 
and depressed to an intermediate level so as to 
draw a length of Stitch somewhat longer than 
they would otherwise draw if not provided with 
additional butts such as 422 and 423. 
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The dot and dash line, Fig. 88 indicates the 
path taken by the butts 423 of certain of the idle 
intstep needles, which path is above the top of the 
intermediate cam 420, 

In Figs. 90-93 inclusive, is shown a modified 
5 construction of needle cylinder 424 provided with 
needle slots 425 within which are siidably mounted 
needles 426, and additional slots 427, between 
the slots 425, within which are likewise slidably 
mounted jack-like instrumentalities 428. The 
jacks 428 are reduced adjacent their upper ends 
as at 429 providing shoulders 430 above which, 
and adjacent to the said jacks, sinkers 43 are 
adapted to slide transversely. The upper edges 
of the jacks 428 are slightly curved or concaved 
to provide seats 432 for the thread T and, as 
shown in Fig. 93, some of the needles 426 draw 
their stitches over the said upper edges or seats 
432; the jacks functioning in much the same 
manner as do sinkers in plain knitting i. e., they 
provide edges over which the thread or yarn may 
be drawn by descending cylinder needles. How 
ever, the jacks 428 may be positioned at any 
height desired and, as shown in Fig. 93, are 
intermediate the level of the shanks of the dial 
needles and the level of the upper edges of the 
sinkers. The intermediate or third knitting level 
may be availed of as hereinbefore mentioned in 
connection with the description of Figs. 88 and 89 
and with such jacks 428 ordinary cylinder 
needles controlled in the usual manner by cams 
engaging butts 433, may be used. 
Cams 434, 435, 436 by engaging butts 437, 

438, 439 control the elevation or position of the 
upper edges or seats 432 of the jacks 428 when 
the needles draw their stitches, Fig. 93. The 
cams 434, 435, 436 may be adjustably mounted 
upon a cam plate which is connected to move 
with the cam ring 38 as the latter is elevated 
or depressed by means such as disclosed in Figs. 
35-45 inclusive. The cams 434, 435, 436 are 
each adjusted on the cam plate so that the jacks 
which they control will be raised and their edges 
or seats 432 positioned to cause the adjacent 
cylinder needles to draw a desired length of 
Stitch. 
Although Figs. 89 and 90 show the needles 46 

and jacks 428 provided with a plurality of butts, 
some of the needles and jacks are provided with 
single butts only, certain of the needles or jacks 
provided with butts at one elevation and others 
of the needles or jacks provided with butts at an 
other or other elevations. The cylinder needles. 
that are adapted to knit plain fabric at times 
and ribbed fabric in conjunction with dial needles 

85 at other times as well as the jacks 428 that are 
adapted to cooperate with cylinder needles to knit 
plain fabric at times and rib fabric in conjunc 
tion with dial needles at other times, are pro 
vided with a plurality of auxiliary butts 422, 
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75 

423, or 437, 438, and 439. 
The cams 420, 42, Fig. 88 and the cams 434, 

435, and 436, Fig. 90, are mounted to move 
radially to and from active relation with the 
butts on the needles 46 or jacks 428. Such 
radial movements of the cans 420, 42 and 434, 
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435, 436, are automatically controlled and at de 
sired times so that certain only of the auxiliary. 
butts carried by the needles 46 and jacks 428 
may be acted upon by their respective cams as 
and when desired. 

In Fig. 94 wherein is shown a modification 
of the construction shown in Figs. 90-93 inclu 
Sive, and wherein the two parts of a two-part 
sinker 440 are reduced and separated as at 44. 
Slidably received between such separated por 
tions 442 of each sinker 440 are jacks 443 which 
jacks are similar to and selectively controlled in 
the same manner as are the jacks 428, Figs, 
90-93. The upper edges of the jacks 443 are 
curved as shown at 444 to provide thread retain 
ing seats for the threads drawn thereover by 
descending needles. The needles draw their 
stitches over the jacks 443 as they do over the 
corresponding jacks 428, Fig. 93, but are cen 
trally positioned between the adjacent cylinder 
needles and for that reason the stitches are more 
uniform than when the form of jack shown in 
Fig. 93 is used. 

Belt shipper and stop motion 
In Figs. 96-99 inclusive there is shown means 

for stopping the machine either manually or 
automatically at desired times. A fast pulley 
445, a medium speed or slow pulley 446 and a 
loose pulley 447 are fixedly mounted upon a 
shaft and when driven by means of a belt (not 
shown) drive the knitting machine through 
gearing (not shown). A belt shipper 448 is pro 
Wided with two arms which serve to shift a belt 
(not shown) from any one of the mentioned 
pulleys to another. 
is carried by a bracket 449 slidably mounted upon 
a shaft or rod 450. The sliding movements are 
imparted to the bracket and belt shipper through 
the instrumentality of a manually or auto 
matically operated lever 45? which is pivoted at 
452 to another bracket 453 upon which latter 
bracket the first mentioned bracket 449 is 
mounted to slide, by means of a rib 454 depending 
from the upper bracket engaging in a groove 
455 provided in the upper face of the lower 
bracket 453. The two brackets 44, 453 are also 
slidable together as a unit. Intermediate its 
ends the lever 45 is provided with a more or 
less triangular shaped opening 456 and received 
Within the latter is a pin 457 carried by and 
laterally projecting from one side of a lever 
458 which is pivoted to the bracket 449 at 45. 
The said lever 458 consists of a normally hori 
Zontally disposed portion extending from the 
pivot 459 to a point adjacent the aforesaid pin 
45 and from there extending at a right angle and 
then terminating in a horizontally disposed arm 
with the end 460 thereof projecting through the 
machine frame for a purpose presently to be 
described. A spring 46 attached at one end to 
a pin 462 carried by the upper bracket 449, has 
its other end fastened to a pin 463 which is fixed 
to the lever 458. The spring tends to maintain 
the lever 458 in such a position that the pin 
45 carried thereby is in the uppermost portion 
of the opening 456 and the spring 46 also serves 
to maintain the lever 458 in such a position that 
a shoulder 464, provided by a notch cut in the 
upper edge of the said lever, seats against an 
adjacent edge of a plate 465 carried by the 
forming part of the lower bracket 453, which 
seating of the shoulder 464 against the plate 
465 acts as a latch to hold the bracket 449 in a 

The said belt shipper 448. 
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other cause. 
forms part of a plate 483 adjustably fastened to 
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fixed relation with the bracket 453. When the 
parts are in the relative position just described, 
the belt shipper may be holding the belt upon 
the fast pulley 445 or the medium speed or the 
slow pulley 446 or in some cases upon the loose 
pulley 44, the pulley upon which the belt is 
positioned being determined by other means 
presently to be described. Carried by the lower 
bracket 453 is a hollow boss or tubular exten 
sion 466 and received within the same is a coiled 
expansion Spring 46 which latter surrounds a 
pin 468 attached to and forming part of the 
upper bracket 449. The aforesaid spring 467 
bears at One end against the extension 466 and at 
its other end upon a face 469 of the bracket 449 
and when the shoulder 464 is released from en 
gagement with the plate 465 by means presently 
to be described, the spring serves to move the 
said bracket 449, with respect to the lower bracket 
453 and thereby shift the belt from the fast pulley. 
445 to the slow pulley 446 or to the loose pulley 
447 and in some cases from the slow pulley 446 
to the loose pulley 44. 
Upon the upper camshaft 8 is secured a cam 

drum or disc 40 having a cam 47 thereon which 
can is maintained in constant engagement with 
a pin 42 depending from and carried by the 
free end of an arm 43 which is pivoted at 474 
to a bracket 45 secured to the machine frame. 
The pin 42 is maintained in adjustable engage 
ment with the cam 47 by means of an adjusting 
screw 476 carried by the bracket 453, the head of 
which adjusting screw is held in constant yield 
ing engagement with the arm 43 by means of 
a spring 47. The spring 477, at one end, is con 
nected to a pin 48 carried by the machine frame 
and at the other end is connected to a pin 479 
attached to bracket 453, and the spring thus nor 
mally maintains the said bracket 453 in a posi 
tion adjacent to the machine frame as shown 
in Fig. 96. The upper bracket 449 is slidably 
mounted. On the lower bracket 453 by means of 
the rib 454 received within the groove 455 as here 
inbefore described, and is also mounted to slide 
upon a pin or rod 480 carried by and projecting 
laterally from the machine frame, while the lower 
bracket 453 is likewise slidably mounted upon a 
pin 48 carried by and projecting laterally from 
the machine frame. 

Positioned immediately above the dial needles 
as shown in Figs. 98 and 99 is a detector 482 
adapted to be actuated as will be presently de 
scribed by the accumulation of yarn upon the 
needles due to a broken needle latch or to some 

The detector 482 is carried by and 

a second plate 484 as by means of elongated slots 
485, 486 in the plate 483 and screws 487 and 488 
passing through the respective slots and into 
threaded engagement with the plate 484. The 
slots 484, 486 and screws 48, 4.88 permit the de 
tector 482 to be adjusted to a desired Vertical 
position with respect to the needles. The plate 
484 is pivoted at 489 to a block 490 which is fas 
tened to a sleeve or plunger 49 by means of 
screws such as shown at 492. The sleeve 49 is 
slidably received within a longitudinally extend 
ing opening provided in a bracket 493 which 
bracket is fastened to the dial cap. The sleeve 
or plunger 49 is provided with a longitudinally 
extending opening or recess 494 receiving there 
within a coiled spring 495, the upper end of 
which engages shoulders 496 provided by the said 
recess 494, and the lower end of which Spring 
495 seats upon the upper surface of the dial cap 

19 
and tends to move the plunger 49 and parts 
carried thereby, including the detector 482, to 
an elevated position. 

Projecting laterally from the block 490 is an 
overhanging extension 497 notched as at 498. 
One arm 499 of a lever 500 is adapted to be 
Seated within the notch 498 and be retained in a 
Set position until released from engagement 
therewithin by connections controlled from the 
detector 482. Plate 484 is provided with a 
bayonet slot 50 within which is received a pin 
502 carried by the bracket 493. The aforesaid 
lever arm 499, having one end thereof normally 
received within the notch 498, is provided at its 
other end with a hub 503 attached to a sleeve 504 
as by means of a set screw 505. Sleeve 504 is 
pivotally mounted upon a pin 506 upstanding 
from and carried by the circular base and has 
fixedly Secured thereto adjacent its lower end, as 
by means of a second set screw 505, a second 
lever arm 50 of the lever 500, the free end of 
which lever arm 50 slidably receives there 
through a rod 508 to which is adjustably fixed, 
adjacent one end thereof, a collar 509. A second 
collar, 50 is also adjustably fixed to the rod 508, 
and the lever arm 50 has a sliding connection 
with the rod 508 between the two collars 509 and 
50. A coiled expansion spring 5 surrounds 
the rod 508 between the collar 50 and the ever 
arm 507 and tends to move the said arm to the 
left, Fig. 97, and into engagement with the collar 
509. At its other end the rod 508 is pivoted as at 
5f 2 to one arm of a lever 53 pivoted at 54 to the 
machine frame, the other arm of which lever 
53 is provided with a keyhole slot 55. A ver 
tically movable rod or detent 56, provided with 
a head 57 at the upper end thereof, is received 
through the said keyhole slot 55 and is reduced 
adjacent its upper end as at 58 thereby provid 
ing a shoulder 59 which shoulder normally seats 
upon the parts of the lever 53 defining the nar 
row portion of the keyhole slot 55, and is nor 
mally supported thereby, in the elevated position 
of Fig. 96. At or adjacent to its lower end the 
rod 56 is turned at substantially a right angle as 
at 520 for a purpose presently to be described and 
attached to the machine frame adjacent the 
turned end of the rod is a block 52 to which is 
fastened a plate 522 positioned to guide the rod 
56 in its vertical movements and prevent the 
right-angled end 520 thereof from turning upon 
a vertical axis. 
Although the mechanism specifically disclosed 

in Figs. 96-99 inclusive is primarily intended to 
serve as a stop motion, in its broader aspect it 
serves as a belt shipping mechanism whereby the 
machine may be manually stopped at any time 
by moving the belt from the fast or slow pulley 
to the loose pulley. Furthermore the speed of . 
the machine may be reduced by manually mov 
ing the belt from the fast to the slow pulley. 
When the mechanism hereinbefore described 

functions as a stop motion the detector 482 is 
actuated, as hereinbefore stated, by an accumul 
lation of thread or yarn due to any cause, such as 
a defective needle. The accumulation of thread 
finally bunches the same until, due to the rota 
tion of the dial and cylinder, the bunch of thread 
engages the point of the detector 482 and there 
after continued rotation of the cylinder and dial 
causes the accumulated thread or bunch to Swing 
the detector from the position shown in Fig. 98 
to the right which movement is transmitted to 
the plate 484 rocking the same upon its pivot 
489 and moving the horizontal portion of the 
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..' bayonet slot 50 away from the pin 502 where 

10 

upon the spring 495, constantly pressing against 
the shoulder 496 of the plunger or sleeve 49, ele 
vates the latter which carries up with it the block 
490 until it strikes the upper portion of the 
bracket 493 overhanging the said block 490. 
The extension 49 of the block 490 moves up with 
it and thereby frees the lever arm 499 from en 
gagement with the notch 498. When the arm 
99 is free of the notch 498 the coil spring 5 
expands and moves the lever arm 507 to the left, 

- Fig. '97, until it forcibly engages the collar 509 
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and thereby moves the rod 508. The movement 
of the rod 508 swings the lever 53 upon its piv 
ot 54 and such movement of the lever 53 with 
draws the narrow portion of the keyhole slot 55 
from under the shoulders 59 and permits the 
rod 56 to fall through the enlarged portion of 
the keyhole slot 55 which is of greater diameter 

As the rod 56 descends the 
turned end 520 thereof strikes the end of the 
lever 458 projecting through the frame, rocks the 
said lever upon its pivot 459 and releases the 
shoulder 464 from engagement with the plate 465 
which release permits the spring 467 to force the 
upper bracket 449 to move to the right, Fig. 96, 
and carry with it the belt shipper 448 by which 
the belt is moved to the loose pulley and the 
machine stopped. 
The cam 47 carried by the drum or disc 4 0 is 

adapted to engage the pin 472 at desired times, 
and force the same to the right, Fig. 96, in to con 
tact with the screw 476 and move the lower 
bracket 453 to the right, Fig. 96. The move 
ment of the lower bracket 453 is transmitted to 
the upper bracket 449 and to the belt shipper 448, 
either to stop the machine or to change from 
high speed to medium or slow speed. The speed 
may be automatically changed as aforesaid at any 
time during the knitting of the stocking, e. g., 
prior to the knitting of heels and toes. Further 
more if it be desired to cast off each stocking 
another cam may be carried by the cam disc or drum 470 to move the lever 473 to such an extent 
as to ship the belt from the fast pulley to the 
loose pulley and stop the machine. 

hereinbefore described besides having the many. 
advantages specifically recited to in the foregoing 
description has many other advantages some of 
which will be briefly referred to. 
The sliding connection between the dial and 

cylinder provided by the spline 20 engaging in 
the key Way 2 permits the dial to be elevated 
above the cylinder and swung to one side without 
breaking the driving connection between the said 
dial and cylinder and so that, when the dial is 
restored to knitting relation with respect to the 
cylinder, the dial and cylinder will be still in 
phase and ribbed knitting resumed without the 
necessity of adjusting the dial and cylinder. 
The latch ring and dial are independently 

mounted upon the machine frame so that the dial 
may be swung to one side or disconnected from 
the cylinder and a binder plate attached to the 
latch ring in the usual manner after which the 
cylinder needles alone may knit plain fabric. 
Furthermore instead of swinging the dial to one 
side and attaching a binder plate to the latch 
ring, the dial needles may be operatively discon 
nected from the cylinder needles and the dial re 
tained in position thereafter to function as a 
binder plate. In either case the auxiliary cam 
shaft 240 and cams carried thereby which con 
trol the knitting operations during ribbed knit 
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ting may be disconnected from the main cam 
shaft 235 by raising the pawl 268 against the ten 
Sion of the spring 270 and then swinging the bell 
crank lever 256 upon its pivot until its toe 255 
is moved out of the path of the cams carried by 
the pattern wheel 238. 
The dial needles are advanced or projected be 

tween cylinder needles adjacent the knitting 
point only and consequently accurate positioning 
of the dial and cylinder grooves So that the dial 
needles will, with certainty, pass between raised 
cylinder needles, is necessary at one portion of 
the dial and cylinder only. 
Drums 236 and 24 carried by the respective 

camshafts 235 and 240 each have several rows of 
cams for controlling the stitch length and each 
said row of cams upon the main cam shaft is 
positioned opposite toes or lugs 294 independ 
ently adjustable to and from the surface of the 
cams carried by the drum 236 while the auxiliary 
Cam drum 24 is likewise provided with several 
rOWs of cams each row positioned opposite and 
adapted to engage toes or lugs 306 which latter 
are also independently adjustable to and from 
the surface of the said cams. The independent 
adjustments of the toes or lugs 294 and 306 pro 
vide a convenient means whereby the length of 
stitch may be readily changed for any part of the 
Stocking by adjusting the set screws 296 or 307 
and thereby changing the positions of the lugs 
294 and 306 and without the necessity of moving 
either the main or auxiliary cam shafts. 
Although specific terms have been used in the 

foregoing description to designate the several 
parts, this invention is not otherwise limited than 
as defined by the terms of the claims appended. 
We claim: 
1. In a circular knitting machine of the inde 

pendent needle type, a dial and a cylinder and 
needles mounted therein adapted to knit plain 
fabric, cams associated with the needles in the 
dial to position the same to knit, in conjunction 
with the cylinder needles, ribbed fabric or welt 
fabric, the needles in the dial having differen 
tiated butt formations and one of the cams being 
movable to engage and project more or less of 

The construction of the knitting machine as the dial needles to take thread, the said cam be 
ing movable in one direction to increase the num 
ber of needles taking thread and in another di 
rection to project certain of the dial needles to 
thread taking position. 

2. A circular knitting machine as claimed in 
claim 1 wherein a pattern drum and connections 
therefrom are adapted to move the dial cam to 
engage the needle butts and project the dial nee 
dles and to retract the cam to an inactive position, 
the pattern drum also adapted to depress the dial 
can to engage a greater number of needle butts 
and thereby control the movements of a greater 
number of dial needles. 

3. A circular knitting machine as claimed in 
claim 1 wherein the butts upon the dial needles 
are divided into long butts, medium butts, and 
Short butts, the long butted needles being inter 
spersed among the cylinder needles upon the in 
step half or portion of the cylinder, the medium 
butted needles interspersed among the cylinder 
needles being upon the heel portion of half of the 
cylinder, the short butted needles being inter 
spersed among the aforesaid long and medium 
butted dial needles, pattern means adapted to 
control the movements of the dial cam whereby 
when in one position the long butted dial needles 
alone knit in conjunction with the cylinder nee 
dles, when in another position the long and me 
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dium butted needles knit in conjunction with the 
cylinder needles, and when in a third position the 
long, medium, and short butted dial needles knit 
in conjunction with the cylinder needles. 

4. In a knitting machine of the character de 
scribed and including a dial and a cylinder hav 
ing needles mounted therein for independent 
movements, butts on the dial needles differenti 
ated with respect to each other, a movable nee 
dile projecting cam associated with the dial nee 
diles and adapted to engage their butts to radially 
project the said needles, the aforesaid can being 
movable to cause the desired ones of the dial 
needles to be projected or to remain retracted, 
the said can being also movable in a direction 
Substantially at right angles to the direction of 
movement first mentioned and when moved from 
One position to another, in the direction second 
mentioned, adapted to engage and project a dif 
ferent number of needle butts, and a casting off 
cam adapted to project the needles at desired 
intervals. 

5. A knitting machine of the independent nee 
dle type including a dial and a cylinder, needles 
mounted therein, some of the dial needles having 
long butts others medium butts and still others 
Short butts, a unitary cam adapted to advance, 
first, the long butt needles, second, the medium 
butt needles, and third, the short butt needles, 
the cam movable in one plane to advance the 
long butted needles, movable at right angles to 
the dial needles to advance the medium butt 
needles, movable in one plane and then at right 
angles to the dial needles and finally again in 
One plane to advance the short butt needles. 

6. A knitting machine of the independent nee 
dle type including a dial and a cylinder and nee 
dles mounted therein, a sinker head and sinkers 
mounted therein, the needles mounted in the dial 
having butts thereon of different lengths, a dial 
Cam and means for positioning the same to actu 
ate, first, the dial needles having the longest butts 
and thereafter to actuate the other dial needles, 
certain of the cylinder needles having upper butts 
only and others of the cylinder needles having 
upper butts and lower butts, cam means adapted 
to actuate the needles by engaging their upper 
butts, Said can means adapted to be positioned 
at one level relative to the needle cylinder to en 
gage the upper butts and cause the needles to 
draw their stitches over sinkers and to be posi 
tioned at another level relative to the needle cyl 
inder to engage said butts and cause the needles 
to knit at another level relative to the needle cyl 
inder, other cam means adapted, at times, to en 
gage the Said lower butts and cause their needles 
to knit over sinkers while needles having upper 
butts draw their stitches at said other level. 

7. In a knitting machine of the class described, 
two opposed needle beds and needles mounted 
therein, the said needles adapted to knit ribbed 
fabric, other instrumentalities, said instrumen 
talities being movable to and from two or more 
positions and adapted in each position to coop 
erate with the needles in one said needle bed in 
Such a manner that the needles of said needle bed 
last mentioned will draw their stitches in whole 
or in part over the said instrumentalities, said 
instrumentalities being individually movable 
lengthwise and in the direction of movement of 
the needles mounted in the last mentioned needle 
bed. .. 

8. In a knitting machine of the type described 
including a dial and cylinder and needles mount 
ed therein adapted to knit plain fabric, the dial 

( 

2. 
needles having differentiated butt formations, 
means adapted to control the dial and cylinder 
needles to knit ribbed fabric and as a continuation 
thereof other ribbed fabric with a greater propor 
tion of rib Wales, a unitary dial knitting cam in 
COOperative relation with the butts of one forma 
tion to knit the ribbed fabric first mentioned, 

, means in cooperation thereWith adapted to move 
the dial cam to engage the butts of others of the 
dial needles which are differentiated from the 
butts first mentioned and thereby to move the 
last mentioned dial needles to take thread for one 
Or more courses, means adapted thereafter to 
move the dial cam to a position to miss the Sec 
Ond mentioned butts for a course or courses, 
means adapted thereafter again to move the nee 
dles provided with the butts second mentioned to 
take thread and knit, 

9. In a knitting machine of the independent 
needle type a needle bed and needles mounted 
therein adapted to move to and from thread 
taking position, means including jacks, mounted 
in the needle bed, individual to certain ones, at 
least, of the needles adapted to be positioned so 
that the needles as they draw their stitches, draw 
the same in part, at least, over adjacent portions 
of the jacks and thereby measure a desired length. 
of Stitch, means for selectively controlling the 
jacks So that needles may knit at a plurality of 
levels, said means consisting of differently posi 
tioned butts carried by certain of the jacks. 

10. Instrumentalities for use in a knitting ma 
chine of the independent needle type including 
a Sinker and a jack adapted to slide centrally 
through the sinker and between spaced portions 
thereof, the jacks adapted to cooperate with the 
needles and assist the said needles to determine 
the length of stitch. 

11. A circular knitting machine of the inde 
pendent needle type, dial and cylinder needles 
and Sinkers mounted therein for independent 
movements, means adapted to control the dia 
and cylinder needles to knit plain fabric, part rib 
and part plain fabric, and all rib fabric, the cyl 
inder needles when knitting plain fabric knitting 
at One level relative to the cylinder and when 
knitting rib fabric in conjunction with the dial 
needles knitting at another level relative to the 
cylinder, certain of the cylinder needles knitting 
over sinkers at one level relative to the cylinder 
and others of the cylinder needles knitting in 
conjunction with the dial needles and at another 
level relative to the cylinder when knitting part 
plain and part rib fabric, and having a can block 
positioned at a relatively low level with respect to 
the cylinder to control the cylinder needles for 
plain knitting and positioned at a higher level for 
rib knitting and wherein the cylinder needles that 
knit plain fabric draw their Stitches Over sink 
ers and some of the cylinder needles that knit rib 
fabric in conjunction with the dial needles draw 
their stitches over the shanks of the dial needles. s 
and having supplemental means consisting of a 
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cam and additional butts upon certain of the 
cylinder needles, which are adapted to knit plain 
fabric while others of the cylinder needles knit 
rib fabric in conjunction with the dial needles, 
and the cam being adapted to engage the addi 
tional butts and further depress certain of the 
cylinder needles during stitch formation. 

12. In a knitting machine of the type described 
O 

the combination of dial and cylinder needles, 
sinkers cooperating with certain cylinder needles 
and means for simultaneously causing some of 
the cylinder needles to draw stitches over cooper 
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ating dial needles while other cylinder needles 
draw stitches Over sinkers, means for regulating 
the level to which cylinder needles which cooper 
ate With dial needles are drawn and means for 
drawing other cylinder needles which cooperate 
With sinkers to a different level, the two levels 
being so regulated that equal lengthened stitches 
will be formed in the portions of rib and plain 
fabric thus produced. 

13. A circular knitting machine having in com 
bination a dial and cylinder and series of needles 
mounted therein, means for controlling the said 
series of needles to knit rib fabric, a cam movable 
Substantially diametrically opposite the dial needle 
controlling means for clearing loops and means 
functioning independently of the loop clearing to 
maintain said cam in intermediate position to 
project dial needles outwardly a sufficient distance 
for holding loops down on the shanks of cylinder 
needles. 

14. A circular knitting machine of the inde 
pendent, rotary needle cylinder type having there 
in a dial, a cylinder, and needles mounted in the 
dial and cylinder, cams associated with the 
needles in the dial to position them to knit rib and 
plain fabric in conjunction with the cylinder 
needles, said dial needles having differentiated 
butt formations and one of the cams in the dial 
being movable to engage the formations. On 
needles, said cam being movable in one direction 
to increase the number of needles acted upon 
and in another direction to cause needles, the 
butts of which are contacted, to be actuated. 

15. A needle dial and an actuating cam having 
a butt engaging surface for use in the said dial 
and means whereupon the butt engaging portion 
of said cam may be moved both to and from the 
center of the dial and vertically with respect to 
said dial, and means functioning upon said cam 
independently to move it in each of Said direc 
tions. 

16. In a knitting machine the combination of a 
needle carrier and knitting instrumentalities in 
cluding a series of independently movable needles 
having different butt formations, cams for draw 
ing needles having one butt formation to One 
stitch drawing level to draw stitches over one set 
of instrumentalities and other cams for drawing 
the remaining needles having a different butt for 
mation to another level to draw their stitches 
Over another set of instrumentalities, and an over 
throw guard Cam constructed and arranged to 
allow those needles drawn to the greater extent 
to pass without interference but effective to pre 
vent any additional stitch drawing movement of 
the needles drawn to the shorter extent, the con 
struction being such that the stitches drawn over 
One set of instrumentalities at one level and the 
stitches drawn over the other set of instrumen 
talities at a different level will be of substantially 
the same length. 

17. In a knitting machine, the combination of 
a needle carrier and knitting instrumentalities 
including a Series of independently operated 
needles, said needles having different butt forma 
tions, cams for moving needles having one butt 
formation to cause them to draw their stitches 
over instrumentalities at one level and another 
cam for moving needles having a second butt for 
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mation to cause them to draw their stitches over 
other instrumentalities at another level, and an 
over-throw guard can resiliently mounted for 
preventing any over-travel of those needles moved 
to draw their stitches at one level, but allowing 
needles moved to draw their stitches at the other 
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level to pass without interference, the construc 
tion being Such that the stitches drawn over in 
strumentalities at one level and the stitches 
drawn over other instrumentalities at another 
level are of substantially the same length. 

18. In a dial and cylinder knitting machine of 
the class described, a main cam shaft and an 
auxiliary camshaft mounted for independent ro 
tation, cam drums carried by the two camshafts, 
a drum on the main cam shaft adapted to control 
the length of stitch knit by the cylinder needles 
when knitting plain fabric, a drum on the auxil 
iary camshaft adapted to control the length of 
stitch knit by the cylinder needles when knitting 
in conjunction with dial needles, a Second drum 
on the auxiliary cam shaft for controlling and 
timing the active and inactive positions of the 
dial needles. 

19. In a knitting machine of the type described, 
the combination of means for knitting plain or 
rib fabric including a series of cylinder needles, 
a series of dial needles and sinkers, said sinkers 
being disposed at a different level from that of 
the dial needles, some of said cylinder needles 
having two butts thereon at Spaced points, a cam 
for cooperating with one of the butts on the said 
needles to cause them to draw loops over the 
dial needles and another cam for COOperating 
with the other butts to cause their cylinder 
needles to draw proper lengthened loops over the 
sinkers. 

20. In a knitting machine of the type described, 
the combination of dial and cylinder needles, 
sinkers cooperating with certain cylinder needles 
and means for simultaneously causing some of 
the cylinder needles to draw stitches over coop 
erating dial needles while other cylinder needles 
draw stitches Over Sinkers, means for regulating 
the level to which cylinder needles which cooper 
ate with dial needles are drawn and means for 
drawing other cylinder needles which cooperate 
with sinkers to a different level, the two levels 
being capable of variation so that stitches of a 
predetermined length may be drawn by either 
group of needles. 

21. A knitting machine of the circular inde 
pendent, rotary needle cylinder type having in 
combination a dial, a cylinder, needles in said 
dial and cylinder for knitting fabric, stationary 
cams for acting upon the two groups of needles 
to effect the knitting of plain fabric, rib fabric 
or part plain or part rib fabric, dial needles hav 
ing different heights of butts, and a cam for pro 
jecting said dial needles to yarn taking position, 
said can being movable in One direction for pur 
poses of selecting more or less of the butts having 
different heights and in a direction Substantially 
at right angles to that first mentioned for causing 
said selected needles to be projected outwardly 
for the purpose described. 

22. A needle dial and an actuating cam having 
a butt engaging surface for use in the dial of a 
dial and cylinder knitting machine having in 
combination means including a spindle about 
which the cam may be SWung from the center 
of the dial outwardly and upon which the cam 
may be moved axially of the dial, means for 
swinging said cam in Wardly and Outwardly of 
the dial and other means for moving it axially, 
said last mentioned means functioning when the 
cam is in either of its positions. 

23. In a dial and cylinder knitting machine of 
the class described, a main cam shaft and an 
auxiliary camshaft mounted for independent ro 
tation, cam drums carried by the two camshafts, 
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a drum on the main can shaft adapted to control 
the length of stitch knit by the cylinder needles 
when knitting plain fabric, a drum on the auxil 
iary cam shaft adapted to control the length of 
stitch knit by the cylinder needles when knitting 
in conjunction with dial needles, a second drum 
on the auxiliary cam shaft for controlling and 
timing the active and inactive positions of the 
dial needles, a third drum on the auxiliary cam 
shaft adapted to control the length of Stitch knit 
by cylinder needles knitting plain fabric while 
other cylinder needles are knitting ribbed fabric 
in conjunction with dial needles. 

24. A circular knitting machine of the type de 
scribed, including a dial and cylinder and needles 
mounted therein, means for controlling the dial 
and cylinder needles to knit ribbed fabric, a 
Cam substantially diametrically opposite the dial 
needle controlling means radially movable and 
adapted at times to clear the loops, means for 
maintaining the said cam in an intermediate 
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position to project the dial needles a sufficient 
extent to prevent the web from moving up with 
ascending cylinder needles. 

25. A knitting machine having therein knitting 
instrumentalities independently operated for 
knitting plain fabric or rib fabric, Said instru 

including cylinder needles, dial 
needles over which cylinder needles draw loops 
in the knitting of rib fabric and sinkers over 
which said cylinder needles draw loops in the 
knitting of plain fabric, all of Said cylinder 
needles that knit over dial needles having a butt 
thereon and a can functioning on said butt for 
causing the cylinder needles to draw loops in con 
junction with dial needles, cylinder needles that 
knit over Sinkers having another butt thereon 
and a cam for cooperating with said butt to cause 
the needle to draw loops of proper length over 
the sinkers. 

WILLIAM L. SMITH, JR. 
ROBERT H. LAWSON. 
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