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- To all whom it may concern: 

5 

O 

UNITED STATES PATENT OFFICE. 
rxilias Paquette. OF LOWELL, MASSACHUSETTS, ASSIGNOR TO LAWRENCE VIANU 

FACTURIG. come ANY, OF LOWELL, VASSACHUSETTS, A CORPORATION OF MASSA 
CHUSES. 

Specification of Letters Patent. 

KNITTING-MACHINE. 
Patented Mar. 7, 19. 

Application filed iyay 15, 1908, serial No. 432,965. 

Beit known that I, Exilias PAQUETTE, cit 
izen of the United States, residing at y 
in the county of Middlesex and State of 
Massachusetts, have invented certain new and useful Improvements in Knitting-Ma 
chines; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable others skilled in the art to which it appertains to make and use the same. 
The invention relates to that class of knit 

ting machinesin which the needles are mount 
ed in a needle cylinder, and are operated 

5 upon by cans and controlling devices ar 
ranged about the cylinder, relative move 
ment between the needles and the needle op erating cams and devices being produced by 

20 
rotary and reciprocatory movements of 
either the needle cylinder or the support or 
cylinder on which the needle operating cams 
and devices are mounted. . . . . 

Certain features of the invention relate 
more particularly to the provision in a cir 

. 25. cular knitting machine in which the needle cylinder is given rotary and reciprocatory 
riovements to effect the knitting, of needle 
operating cams and controlling devices so 
stockings may be knit thereon. 
Other features of the invention contem 

constructed and arranged that “split foot ” 

... plate the further provision in a machine of 

35 

this character of a construction and arrange 
ment of needle operating cams and control 
ling devices by which the leg of the stocking 
may be knit from two yarns in tyo continu 
ous circular courses, while the foot is knit 
from continuations of these yarns in courses 

40 extending back. and forth across the upper E. and sole of the foot respectively, the 
heel and toe being knit from one of the yarns 
or a continuation thereof... . . . 

... Further features of the invention relate 
to the construction and arrangement of the 
cams, and devices by which the needles are: 
operated and controlled in producing a split 

... foot stocking upon a machine in which the 

50 

relative riovements between the needles and the needle operating cams are produced by 
rotary and reciprecatory. movements of 
either the needle cylinder or the support or 
tylinder on which the needle operating cams 
are mounted. . . . . . . . . . - - 
... Further features of the invention relate 

from one plane to another during the rela 
tive travel of the needles past the picker. 
The invention consists in the features and 

combinations hereinafter described and as 
defined in the claims. - 
The various features of the invention will 

be understood from an inspection of the ac 
companying drawings, in which 

Figure 1 is a side elevation of a knitting 
machine embodying the various features of 
the invention in their preferred form; Fig.2 
is a plan view with the needle cylinder re 
moved; Fig. 3 is a vertical sectional view 
on line 2-2, Fig. 2; Fig. 4 is a view showing 
an interior development of the cams and 
needle operating devices in position for ro 
tary knitting; Fig. 5 is a sectional view on 

60 

65 

70 

line 3-y, Fig. 2; Fig. 6 is a detail per 
spective view showing the picker illustrated 
il Fig. 5; Figs....7 and 8 are viewsillustrating 
the Pris of the picker shown in Figs. 
5 and 6: Fig. 9 is a sectional view on line 
ing 
11 is a view similar to Fig. 4 with the parts position for reciprocatory knitting on the 
foot. . . . . . 
in the drawin 

of its parts constructed and arranged in the 
hianner in which the corresponding parts 

a ' ' ' '. A gs the various features of 
the invention are illustrated as embodied in a circular knitting machine having many 

75 

- Fig. 2; Fig. 10 is a diagram illustrat 
the Frigerient of the needles; and Fig. . 

80 

85: 

are constructed and arranged in a machine 
substantially shown and described in the 

t to Hemphill, No. 933,443, September 
1909, and known as the “Baner”, ma 

hine. In this machine the needles are of 
the type known as latch needles, and, are 
carried in a needle cylinder which is mount 
red for rotary, and reciprocatory movement, 
and the needles are operated and controlled 
Es the knitting • - camplate which may be moved vertically 

control the length or tightness of the stiff 
drawn by the needles. In embodying: ... ? 
preseat invention in this machine. I have 
retained the general construction and ars; 

90 

95. 

rig by cafns carried by a 

rangement of the operating, and controlling 
E'E, sombinai therewith cer. 

105 tain additional needle operating and con 
trolling devices so that the mode of opera 
tion of the machine is changed and a differ ent product is produced. In illustrating the 
inventioni have shown only so much of the 
machine as is necessary to an understand- 110 55 to a novel form of picker for shifting needles 

  



in construction as in the Hemphill machine. 
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35 
- necting the fabric knit upon the two groups 

40 

45 

cam shaft is operated by a pattern mecha 
50 

machines. 

. 55 

60 

stocking as well as during the formation of 

butts, as is common in this class of ma 

cylinder, and for controlling the various de 

2 985,927 

ing of the invention, it being understood 
that the motion changing mechanism and 
the pattern mechanism for controlling the 
movements of the shaft which carries the 
controlling cams are substantially the same 
In the present machine, however, the cam 
for controlling the change of motion is so 
shaped that the needle cylinder is recipro 
cated during the knitting of the foot of the 
the heel and toe. . . 

in the machine shown the needles are 
mounted in vertical slots formed in a needle 
cylinder 1 which is secured to a plate 2 
mounted in the bed plate 3 of the machine, 
and provided with a beveled gear engaged 
by a beveled gear 4, through which rotary 
and reciprocatory movements are imparted 
to the needle cylinder. The cylinder oper 
ating gear 4 is secured to a drive shaft 5, 
and rotary and reciprocatory movements are 
imparted to the drive shaft through motion 
changing mechanism of well known con 
struction such as is embodied in the Hemphill 
machine. The needles are divided into two 
substantially semi-circular groups or series 
L and S, the needles L being provided with 
long butts, and the needles S. with short 
chines. Between the two long butt needles 
at each end of the series L., short butt 
needless s' are interposed. The needless s' 
and the end needles l l of the long butt 
series comprise the suture needles for con 
of needles in knitting the split foot. 
The knitting cans are mounted upon a 

plate 6 secured to the upper end of a sliding 
bar 7, the vertical position of the plate be-, 
ing controlled by cams 8 carried on a cam 
shaft 9 and engaged by pins carried by the 
bar, one of which is shown at 10 in Fig. 1. 
The shaft 9 is an intermittently operated 
shaft which carries the various calms for 
controlling the movements of the needle 

vices for operating upon the needles. This 
nism such as is used in the Hemphill ma 
chine or in various other circular knitting 
The cam carrying plate 6 carries two sets 

of knitting cams so arranged and controlled 
that both sets of cams act upon all the 

in Fig. 4, the main knittin 

necdles during rotary knitting, one set of 
cats acts upon the short butt needles dur 
ing reciprocatory knitting, and the other set 
of cams is inactive during the formation of 
the heel and toe, and is active upon the 
long butt needles during the continuation of 
reciprocatory knitting in forming the foot. 
One set of knitting cams corresponds in 
construction and arrangement to the knit 
ting cams employed in the iHemphill ma 

chine, and for convenience these cams may 
be termed the main knitting cams. The 
arrowing and widening devices for co 

operating with these cams in knitting the 
heel and toe comprise lifting and depress- 70. 
ing pickers corresponding in construction 
and operation to the lifting and depressing 
pickers of the Hemphill machine. As shown 

g cams comprise 
the two stitch cams, 11 and 12, the center 75 
switch cam 13, and the two elevating cams 
14 and 15. The narrowing devices com 
prise lifting pickers 16 and 17 mounted 
upon inclined pivot pins carried by the 
block 18 on which the knitting cams are 8( 
mounted, and held yieldingly in position 
above the stitch cams 11 and 12 by springs 
19 and 20. The depressing pickers 21 and 
22 are pivotally supported upon a standard. 
23 secured to the base plate 3 of the ma;85 . 
chine, and are yieldingly forced upward by 
springs surrounding their pivots. The de 
pressing pickers are moved into and out of 
active position by means of a plate 24 which 
is secured to a block 25 and overlies thr, y0 
pickers, as shown in Figs, 2 and 3. The 
block 25 is Secured to the upper end of a rod 
26 which is forced downward by a spring 
27. The lower end of the rod rests upon 
one end of the lever 28, the other end of v5 
which is connected by a link 29 with a lever 
30 (Fig. 1). The front end of the lever 30 
rides upon a cam disk 31 secured to the cam 
shaft 9, and the 'cam is constructed to raise 
and lower the rod 26 at proper intervals to 100 
move the depressing pickers into and out of 
active position. The guard cam 32 is ar 
ranged over the depressing pickers to return 
the needle butts into proper relation to the 
pickers in case they are lifted by the pickers 105 
during, the back stroke of the needles over the pickers. The mode of operation of the 
pickers is the same as in the Hemphill ma 
chine, and will readily be understood by 
any one skilled in the art. . . 

in addition to the main knitting cams, the , 
cam plate 6 carries a second set of knitting . 
cams arranged on the plate diametrically 
opposite to the main knitting cams. These 
cams, which for convenience may he termed 11: 
Supplemental cams, comprise the stitch 
cams 33 and 34, the center switch cain 35, 
and the two elevating cams 36 and 37. The 
switch cam 35 is pivotally mounted upon a 
vertical pivot pin 38 and is held normally 120 
in the center position by a leaf spring 39 en 
gaging its rear end. This switch cam is 
novel by the engagement of the butts of 
the needles therewith against either the end 
of stitch cam 33 or the end of stitch cam 125 
34, according to the direction in which the 
needle cylinder.is moving, The stitch cams 
33 and 34, and the switch cam 35 are mount 
ed upon a block 40 mounted to slide radially 
on the cam carrying plate 6, and guided 180 

110 
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upon a rib 41 secured to the plate. By the 
radial movement of the block 40 the cams 
carried by the block including the eam 35 
may be moved inward so as to engage the 

5 butts of all the needies, or may 
outward to a position where they will en 
gage only the butts of the long butt needles. 
The cam carrying plate 6 also carries a cam 
42 which acts to elevate the long butt needles 
into the inactive plane so that the butts will 
ass above the knitting cams and will not be acted upon by the main or supplemental 

knitting cams during the formation cf the 
... heel and toe. The cam carrying plate also 
15 carries a cam 43 for acting upon the butts 

of all the needles in the upper or inactive 
piane and returning them to the active plane 
at the end of reciprocatory knitting. The 
needle elevating cam 42 and needle de 

2 

secured to the cam carrying plate 6, and 
his 'slide is moved vertically through a bell 

connected with the slide 44, and a vertical 
arrh A8, the lower end of which is connected 
by a link 49 with the clutch of the motion 
changing mechanism. When the clutch is 

... shifted to change the motion of the needle cylindef from rotary to reciprocating, the 
44, thus lifting the cam 42 into position to 
elevate the long butt needles so that they will 
pass over the main knitting cams, and will 

35 thus be rendered inactive during the narrow 
*ing and widening in the formation of the 

heel or toe. When the motion changing clutch 
is shifted to change the motion of the needle 

: cylinder back to rotary, the bell crank lever 
s operated to move the slide 44 down. 
d, thus bringing the needle depressing 

all the needles, which are in the upper or 
ctive series, and direct them into the 
er, or active plane, where they will be 
2d upon by the knitting cams. The supe 
hat they will not act upon the short butt 

59 means of a lever 50, one end of which is 

which is connected by a link: 52 with an arm 55 

... 60 

cylinder from rotary to reciprocating, and 
will be moved back into position to engage, 
the short butt needles when the motion 

65 

be moved. 

pressing cam 43 are secured to a vertically 
movable slide 44 mounted in a standard 45 

crank lever 46 having a horizontal arm 47. 

ell crank lever 46 is moved to raise the slide 

into posit 
m 43 into position so that it will depress - 

60 and 61. The slide63 is operated at 
- a - " . . . 'proper intervals through a bell crank lever ...: emental knitting cams are moved outward 

dies diring reciprocatory, knitting by 
it slotted, and is connected with the block 40. ... which carries the supplemental knitting 
caims by a screw .51, and the other end of 
53 which extends upward from the bell 
crank ever 46. By this connection the sup pleniental knitting cams will be moved out 
ward so that they willinot act upon the short 
needle butts when the motion changing cam 
is shifted to change the motion of the needle. 

8 

After the formation of the heel. or toe, as 
the case may be, reciprocatory movements 
of the needle cylinder are continued during 
the knitting of the foot, and at this time 
the long butt needles are directed through ; 
the supplemental knitting cams being ele 
vated after they pass through these cams so 
that they are not acted upon by the main 
knitting cams, the main knitting cams act 
ing at this time upon the short butt needles 
as during the knitting of the heel or toe. 
The devices for controliing the long butt 

needles during the knitting of the foot, so 
that they will be acted upon by the supple 
mental knitting cams, and will not be acted 
upon by the main knitting cams, comprise 
two needle depressing cams 54 and 55 ar 
ranged to be moved radially inward into 
position to engage the butts of the needles 
in the upper or inactive plane and direct 85 
them down into a lower plane, two fixed de 
pressing cams 56, and 57 for completing the 
depression of certain of the needles de 
pressed by the cams 54 and 55, as will be 
more fully explained hereafter, and a needle. 
elevating cam 58 arranged on the side of 
the supplemental knitting cams opposite to 
the side on which the needle elevating cam 
'42 is arranged and constructed to elevate 
the long butt needles only into the upper or 
inactive plane. The needle elevating cam 
58 is pivotally mounted and is forced yield 
ingly in a direction to engage the upper side 
of the cam 36 by a spring 59 coiled about 
its pivot. The needle depressing cams 54 
and 55 are carried on the upper ends of 
levers. 60 and 61, and are in retracted 
position out pf the path of the needle butts 
by springs. 62. The levers. 60 and 61 are . 
operated to move the needle depressing cams. 105 
into E"E" SR of the . . . 
needles, by means of a segmental slide 63. 
carrying cam fingers 64 and 65-arranged to . . . 
engage the lower outer-ends of the levers . . . 

1?) 

75 

80 

90 

95. 

100 

66, one arm of which is connected by a link. 
67 with the slide 63, and the other arm of which is connected by link68 with the 
rear end of a leyer'69, the front end of 115 . 
which is arranged to be operated upon by . . . 
a cam 69 carried by the camshaft 9. The slide68 is operated by the canon the shaft 
9 to move the needle depressing cams 54. . . . and 55 radially inward, after the comple. 120 
tion of the narrowing and widening, and at 
this time the needle butts in the upper or inactive series are in such position with re. . 
lation to the cam.55 that the eam strikes, 
against, the ends of the needle butts. The 125 . 
butts of the needles opposite the cam 54 are 
in the lower or active series, so that they do, 

e - - - - -1' . . . . . . . s.a. . . . riot interfere with the inward movement of changing clutch is shifted to change the mo 
tion of the needle cylinder back to rotary forced radially inward, aid may ride upon. 130 . . this cam. In order that the caim 55 may be . . 
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the needle butts in the upper or inactive 
series until these butts have passed the cam, 
and may then, move inward into position, to 
engage the butts on their return movement, 
the camfinger 65 which operates the lever 
61 carrying the cam 55 is pivotally mounted 
on the slide 63, and is held yieldingly in po 
sition by a spring 70. When the cam finger 

5 

65 strikes the lever 61, it yields so that the 
cam 55 may iride on the ends of the needle 
butts, and as soon as the butts have passed 
the cam 55, the spring. 70 draws the cam 
finger into position with the pin 71 against 
the stop 72, thus moving the cam 55 forward 
their return stroke, and maintains the cam 
in this position until the slide 63 is shifted to 
disengage the cam finger from the cam car 
rying lever 61. 
In the construction and arrangement 

shown the knitting cams are so arranged 
that the needles, after they have been drawn 
down by the knitting cams to draw the 
loops, and Rave been moved up to cast off 
the previously formed loops, remain in po 
sition with the latch of the needle still in 
the loop on the needle. Just before the knitting paint is eached, the needle is 

5 2 

raised to c ear the latch from the loop. 
A. When the needles are in the lower or active 

level, therefore, the i. hes of the needles 
are in the loops on the needles. In the con struction as Agric shown, also, the 

30 

lifting pickers remain in operation during 
35 both the narrowing and, widening, and dur 

ing the knitting of the foot. This manner of manipulating the needles by the knitting cams and lifting pickel's has an important 
bearing upon the manner in which the nee 
dles should be manipulated in passing from 
s heel or toe, as the case may be, on to the oot. 
It is important, for reasons which will be 

more fully explained hereafter, that neither 
5 of the short butt suture needles should oper 
ate to knit during the first reverse stroke of 
the needle cylinder in going upon the heel, 
in case the heel is knit before the foot, or in 

-40 

going upon the toe, in case the toe is knit p 
For convellence. 50 before knitting the foot. . . e. 

it will be assumed in further explanation of 
the operation of the machine that it is ar ranged to first knit the leg of a stocking, 
and to knit the foot after the heel has been a 5 5 5 completed. During the first reverse move 
inent of the needle cylinder in passing fr 
the leg to the heel the suture needle 
be lifted tip into the inactive series b 
lifting picker 17 before it reaches the 
ting cams, so that this needle will in 
during this stroke of the needle cy. 
the direction opposite to the arrow 

60 

In order that the suture needlesshai not. 
knit during this stroke of the needle cylin. 

65 der, means is provided for raising this 

into position to engage the needle butts on 

985,927 

needle into the inactive series before it 
reaches the knitting cam. This means con 
sists of a picker 73, which is thrown into 
position to operate upon the butt of the 
needles when the motion of the needle cyl 
inder is changed from rotary to reciprocat 
ing, and acts during the first reverse stroke 
of the cylinder to lift the suture needles 
from the active to the inactive series. This 
picker is in the form of a E. pivoted at 75 
74, so that it may move vertically. The 
pivot 4 is carried by a blisk 75 which is 
pivotally mounted to swing about a vertical 
axis, so that the picker may move horizon tally as well as vertically. Wertical move-. 
ment is imparted to the picker by a fixed 
cam 76, over which the picker rides as it is 
swung about the vertical pivot 77. A spring 
7S tends to hold the picker in normal posi 
tion where it is out of the path of the nee 
die butts. The Gaar-end of the picker is ar 
ranged to be engaged by the inclined upper 
end 79 of a rod 80, the lower end of which is 
pivotally conneeted to a lever 81. The front 
end of the lever 81 is arranged to be engaged 
by a pin 82 carried by a disk secured to the 
camshaft 9. The pin 82 is so arranged that 
as the cam shaft 9 is rotated to cause the 
shifting of the motion changing clutch, the 
pin 82 acts against the end of the lever 81, 
raising the front end of the lever and im 
mediately releasing it. When the lever 81 
is thus operated, the rod 80 is depressed, so 
that the inclined end-79 acts against the rear 

70 

80 

85 

90 

95 

end of the picker 73, swinging said picker 100 
in a direction to move it from the position 
indicated it is 5 to the position indicated 
in Fig. 6. As the picker is swung about its, 
vertica pivot 77, it rides up over the cam 
76, so that its lower inner end-passes above 105 
the short needle butts, and as the inner end 
of the picker swings toward the right in Fig. 
6, the lower part of the picker rides on top 
of the needebutts until the picker is swung 
far enough toward the right so that the end 110 
of the picker moves radially outward be 
yond the ends of the butts, whef the picker . 
drops down upon the ledge 83 of the cam 
by the rod 80, and th 15 
picker toward the l ' ' 
picker into the F. 

e spring 78 swings the 
.. E. carrying the 

dicated in Fig 6. . . . 
sprovided with The inner endo 

d 120. 

'ed at 86 125 
ele butts in the 

a shoulder 85 is so 
the lip 84 that the be 

edles 
position to underlie the butt *Elp - - - at a . . . . . . . 

when the butt of the needle 130 of the he 

late 76. The picker is immediately released . . . . . 
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strikes the vertical shoulder. When the butt 
of the needlel strikes the picker during the 
first reverse stroke of the needle cylinder, 
after the shifting of the motion changing 
clutch, it acts to swing the inner end of the 
picker toward the left in Fig. 6, and as the 
picker is thus moved it rides over the can 
76, and is moved vertically, as indicated in 
Fig. 8, the lip 84 acting to lift the butt of 
the needle Sup, from the active into the in 
active series. IDuring the continued move 
ment of the needle cylinder the butt of the 
needle l acts to swing the picker into the 
position indicated in Fig. 5, the spring 78 
also tending to return the picker to this 
position. The picker now remains in this 
inactive position until the motion of the 

the caun 31 inder the end of the lever 30. needle cylinder is changed from rotary to 
reciprocating, in passing from the leg to the 

20 

25. 

heel of the succeeding stocking. 
The machine is provided with a yarn. 

changing unechanish.87 arranged to deliver 
yarn to the needles at the point where they . 
are operated by the main knitting cams, and 
operated to change the yarn in passing from 
the leg to the heel and after the completion 
of the toe. The latch ring 88 is also pro 
vided with a thread guide. 89 for feeding 
yarn to the needles at the point where they 
are operated by the supplemental knitting 
cams. , 
'Assuming that a split foot stocking is to 

be knit, in which the leg and top of the foot 
35 

40 

are knit from black yarn, and the heel, toe 
and bottom of the foot are to be knit from 
white yarn, the operation of the machine is 
as follows:--During the knitting of the leg 
of the stocking, black yarn is supplied to the 
needles by the yarn changing device, and 
black yar is supplied to the needles through 
the thread eye 89. IBoth the main and sup 

. plemental knitting caims act upon the 
needles, and two knitting waves are formed: 

45 
which follow each other about the needles, 
so that at each rotation of the cam cylinder 
two courses of loops are knit, and thus the 
leg of the stocking is knit in half the num 
ber of revolutions of the needle cylinder 

50 

55 

60 passing the cam 

which would be required if but a single 
yarn were fed to the needles, and a single 
knitting wave formed therein. The path of 
the needles through the cims is indicated in 
Fig. 4. The butts of the needles pass under 
the cam 58 in the direction of the arrow, the 
36 duting the passage of the short butts, aid. Cagif on the upper edge of the can 
ridi g on the tops of the long butts as they 
pass under the cam. The needle butts, after 

E. ride up the upper sur 
fake of the cam 33, so that the latches are disengaged from the E. on the needles, 

after passifig up the eam 33 the butts 
the 

and 
Ingage the switch cam 35 and are directed 

65, 
fagainst the under side? of the stitch cam 34, i down which they ride. They then pass up 

S 

the cam 37, and under the lifting picker 16, 
which lides on the tops of the needle butts. 
The butts pass up the upper surface of the 
stitch can 11, which elevates the Jeetles so 
as to disengage the latches from the loops 
Cn the needles, and then pass against the 
switch cam 3 which directs then town 
against the under surface of the stitch can 
12. From the stitch can 12 the needle butts 
pass tip the ('aam 15, and thence pass the cann 
38 again. During rotary knitting the de 
pressing pickers 21 and 22 are in their upper 
position, as indicated in Fig. 4. When the 
heel is reached, the cam shaft 9 is given a 
movement which shifts the motion changing 
clutch, carries the pin 82 past the end of the 
lever S1, and brings the depression 31 in 

This niovement of the can sliaft 9 through 
tle connections heretofore described thus 
changes the motion of the needle cylinder, 
causes the needle elevating cam 42 to be 
raised into position to deflect the long butt 
needies up into the inactive plane, draws 
the depressing pickers 21 and 22 down out 
of active position, throws the picker 73 into 

75 

SO 

90 

the position indicated in Fig. 6, and shifts S- s 

the block 40 radially outward so that the 
supplemental knitting cans are out of the 
fath of the batts of the short butt needles 
but are in position to act on the long butts 
when the long butt needles are deflected 
dowh into the active plane. During the 
knitting of the heel (or toe), however, the 
long butts remain in the inactive plane and 
pass above these cams. The yarn changing 
device is also operated at this time to change 
the yarh, so that white yarn is delivered to 
the needles at the point where they are oper 
ated in by the main knitting, cans. The 
shifting of the parts occurs while the needle 
cylinder is moving in its forward direction 
i. e. the direction of the arrow Figs. 4 and 
| F. I) tiring the completion of the move 
inent of the needle cylinder in this direction, 

95 

O 

the can 42 raises the long needle butts into 
the inactive plane, and during this forward . 
movement of the needle cylinder the needle 

is the last needle to knit with the black 
yarn fed through the thread eye 89. During 
the formation of the heel the black thread 
leading through the thread eye S9 therefore 
draws idly back and farth through the 
thread eye 89 as the needle cylinder recipro 
cates, being laid about the needles as the 
needlel passes away from the thread eye in 
either direction, and being drawn back 
through the thread, eye as the needlel ap 
proaches the thread eye. The thread is held 
taut, during this time by a takeup of itsual 
construction. The purpose of throwing the 

115 

20 

sature needie is up into the inactive series. 
on the first return stroke of the needle cylin 
der in forming the heel can best be explained: 
at this point. If the needles were allowed 130 
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during the formation of R& 
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needle during the knitting of the heel, 

6 

to kit on the return stroke of the needle cyl 
inder, the black thread leading from the 
needlel to the threadeye S9 would lie across 

... the needle s at the time this needle drew a 
loop of the white yarn, and the black yall) 
world therefore be connected with the fab 
ric at the needles. If this should occur, the 
black thread, instead of leading from the 
would lead from the needles, and when 
knitting with the black thread was resumed 
in going from the heel on to the foot, the 
black thread would not be properly pre 
sented to the needlel, and a stitch would be dropped at this point, thus forning, a hole 
and imperfection in the fabric. During the 
first return stroke of the needle cylinder, 
however, the short butt suture needle 8 is 
raised to the inactive series by the picker 78 
in the imanner heretofore described, so that 
the needle s is the last needle to knit, with 
the white yarn retiring this stroke U tie 
needle cylinder, and the black ya'll there 
fore leads from the needle l during the knit 
ling of the heel, and is properly presented 
to be needle when this needle is operated 

} first course on the foot. During the knitting of the heel 
the lifting pickers operate to effect the nar 
rowing, and after the narrowing has been 
coimpleted the can shaft 9 is given an ad 
vance movement to bring the concentric 
part of the cam 31 under the end of the 
liever 30, so that the depressing pickers 21 
and 22 are moved up into active position. 
During the widening the depressing picker's 
aet to move two needles down into the active 
series at each stroke of the needle cylinder, 
while the lifting pickers remain in action 
and move a single needle into the inactive 
series during each stroke of the needle cyl inder. 
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When the heel has been completed the can 
shaft 9 is given an advance movement to 
bring the can 69 under the end of the lever 
(39, and thus operate the slide. 63, which 
throws into operation the needle depressing 
cams 54 and 55. At this time the needle 
cylinder is moving on its last forward stroke 
upon the heel, and the lifting picker 16 
lifts the needle s of the short butt series 
up into the inactive series. On the return 
stroke of the needle cylinder, which is the 
first reverse stroke of the cylinder on the 
foot, the lifting picker 17 moves the needle 
s of the short butt series up into the inactive 
series. During the first stroké of the needle 
cylinder in each direction on the foot, there 
fore, the needless, s'is' and s' of the short 
butt series are in the upper or inactive 
series with the long butt. needles. It is for 

65 

this reason that the depressing cams 54 and 
55. are so arranged that they do not direct 
the needles down into the lower plane of the 
short butt needles, and that the cams 56 and 

s 
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57 are provided for completing the down 
ward movement of the short butts into the lower active series. If the cams 54 and 55 
directed the butts of the needles down into 
the plane of the active series, the latches of 
the needless ands would be swung out by 

70 

engagement with the loops on the needles 
at the time that these needles were passin O' 
the supplementary knitting cams, and would 
catch the black thread being fed to the long 75 
butt needles, and would prevent the proper 
engagement of the thread with the long butt 
needles i, l, and thus cause in perfections in 
the fabric. The cams 54 and 55, however, 
are so arranged that they deflect the butts of 
all the needles which are in the upper in 
active series down into a plane where the 
be directed against the stitch cams, but do 
not direct them down far enough to cause 
the latches to be acted upon by the loops on. 
the needles. The short butt needless, s', S' 
and s“, which are deflected down ly the cruns 
4 and 55 during the first strike of the needle 

long butts will strike the switch cam 35 and . . 

cylinder in each direction when passing 90. 
from the heel on to the foot, pass idly by 
the supplemental cams. The cams 56 and 
57 direct the butts of these needles down into 
the plane of the butts of the short butt nee 
dles, so that they will pass under the lifting 
pickers 16 and 17 with the short butt needles, and will pass through the main knitting 
cams. During the continued knitting of the 
foot the suture needless, s' are raised by the 
lifting pickers 16 and 17 respectively, so that 
only the suture needle which is the last 
needle in the series to knit is actuated by the 

95 
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main knitting cams at each stroke of the 
needle cylinder and these needles, which are 
raised by the lifting pickers, are returned 
to the active series of short butt needles by 
the cams 54 and 55 and the supplemental de 
pressing cams 56 and 57. After the foot has 
be on completed and the toe is to be formed, 
the cam shaft 9 is given an advance move 
ment. carrying the cam 09 from under the 
lever 69, and bringing the depression 31 on 
the eam 31 under the end of the lever 30; This causes the depressing pickers to be 
moved down into inactive position,/where they remain during the narrowing opera 
tion, and also moves the cams 54 and 55 back out of active position, so that the long 
butt needles, are not directed through the supplemental knitting cams. At the end of 
the narrowing, the widening cams are thrown 
into action by another advance movement of 
the cam shaft 9. After the toe has been completed, the cam shaft 9/is advanced to cause a shifting of the motion reversing 
clutch, which changes the motion of the 
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needle cylinder from reciprocating to rotary, 
shifts the cams 42 and 43 into the position 
indicated in Fig. 4, so that the cam 43 re 
turns the butts of all the needles in thein 30 

  



5 

20 

30 

35 

985,927 

active series to the lower or active plane, and 4. A circular knitting machine, having, 
moves the block. 40 inward so that the sup- in combination, a needle cylinder provided plemental knitting cams will act upon the 
short butt as well as the long butt needles 
during rotary knitting. Before the leg of 
the next stocking is started, the yarn 
changer is operated to deliver the black 
yarn to the needles at the point where they 
are operated by the main knitting eans, . 
While. I prefer to eimploy the specific con 

struction and arrangement of parts shown 
and described in practicing the inveition, it 
will be understood that this specific con 
struction and arrangements of parts is not 
essential to the invention in its broader as 
pects, and may be varied without departing 
from the invention. 
Having set forth the nature and object of 

the invention, and specifically described one 
form of apparatus in which it may be em 
bodied, what I claim is:- 

1. A circular knitting machine, having. 
in combination, a needle cylinder provided 
with long and short-butt needles, unain knit 
ting cans, supplemental knitting cans, 
needle elevating canus on opposite sides of 
the supplemenital knitting cams arranged to . 
engage the butts of the long butt needles 
only, one of said cams being mounted to 
ride over the long butt needles during rotary 
knitting, and to automatically return to nor 
mal position when the long butt needles 
have passed, substantially as describe(t. 

2. A circular knitting machine, having, in 
conubination, a needle cylinder provided 
with long and short butt needles, main knit 
ting eams, supplemental knitting 'alms, 
areans for relatively reciprocating the eans 
and needle cylinder, a needle elevating can 40 

45 

arranged on one side of the supplemental 
calms, means for moving the 'an into posi 
tion to elevate the long butt needles during 
the relative forward travel of the needles, a 
needle elevating cana arranged on the opt 
site side of the stippleunental canns and 
mounted to ride over the butts of the long 
ibutt needles during the relative forward 
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travel of the needles and to utoulitically 
move into position to elevate the long buft 
needles durifig the relative 'Sturn travel of 
the needles, substantially as Alescribed. 

3. A circular knitting achine, having, 
in combination, a needle cylinder provided 
with long and sluort butt needles, main knit ting cams, supplementi knitting eams, 
needle elevating cams a'anged on opposite 
sides of the supplemental knitting canas, 
needle depressing cams arranged to direct 
the needles in the upper series into the sup-- plemental knitting capins during reciproca 
tory knitting, and caths to complete the de 
pressing of the need its not acted on by the 
stippleinental knitting cams after tiley have 
passel the stipplemental knitting cams, sub 
stantially as described. 

... " 
-- 

describe. 

ating the picker 

with long and short butt needles, main knit 
ting cams, supplemental knitting eams, 
needle elevating cams arranged on opposite 
sides of the supplemental knitting cams to . 
act upon the long butt needles during re 
ciprocatory knitting, needle lifting pickeis, 
needle depressing cans acting on long and 
short butt needles arraiged on opposite sides 
of the supplemental kinitting cams to di 
rect the long butt needles into the knitting 
canas, and cans to complete the depressing 
of the short butt needles after they have passed the supplemental knitting cans, sul 
stantially as described. 3. 

5. A circular knitting lnachine, having, 
in combination, a needle cylinder provided 
with long and short butt needles, a picker having a needle shifting lip adapted to op 
erate on the butt of a short but needle, and 
a shoulder arranged to be engaged by tie 
butt of a long butt needle, substantially as 

6. A circular knitting machine, having, 
in "oilbination, a needle cylinder provided 
with a series of needles, a needle picker, and 
hells for operating... the picker to shift a 
needle at the rear end of the relatively trav 
eling series of needles in the needle cylinder, 
substantially as described. . 

7. A circular knitting machine, having. 
in colubination, a needle cylinder provided 
with it g : il short butt needles, and a nee 
de picker 'ostructed to shift a short butt 
needle and to he aetuated by engagement 
with a long outt needle, substantially as de 
scribed. 

S. A. circular, knitting alachiye, having, 
it "onlination, a needle cylindi provided 
with log and shirt butt need Yes, a picker 
provided with a lip to engage And shift the 
butt of a short litt needle, and with a shoul . . . . der arranged t be engaged by the butt of a . 
long butt needle, and eans for operating. 
the picker to bring the lip inder a series of 
short butt needles and the shoulder into the 
path of the butt of a long, butt needle, sub stantially as described: 

9. A circular knitting nachine, having, 
in combination, a needle cylinder provided 
with long and shot utt jeedles, a needle 
picker provided with a horizontal butt en 
gaging lip and with a vertical shoulder ar 
ranged out. of the path of the stakit butt nee 
dles and in the path of a 
substantially as described. ... 

10. A picker for a knitting machine pro 
vided with a horizontal lip for engaging 
and shifting a needle butt, a vertical shouj 
der to be engaged by a needle huitt for oper 

the shoulder being all 
'anged to allow 'the passage of short utis 
over the lip and to be engaged by a long 
bitt, substantially as described. . . . 

inig butt needle, 
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11. A picker for a knitting machine.com 
prising a lever mounted to move vertically 
and swing laterally, a can for moving the 
picker vertically as it swings laterally, a 
horizontal lip on the free end of the picker 
for engaging and shifting needle butts, and 
a vertical shoulder through which the pickel' 
is swung laterally by engagement with a 
needle butt, the shoulder being arranged to 10 allow the passage of short butts over the lip 
and to be engaged by long butts, substan 
tially as described. . . . . . . 

12. A circular knitting machine, having, 
in combination, a needle cylinder, needles 
therein comprising two substantially semi 
circular groups, suture needles interposed 
between the needles at the end of one group, 
cams for operating each group of needles, 
narrowing and widening devices, means for 
rendering one group of needles inactive 
during the narrowing and widening, and a 

2 5 

needle picker for rendering the suture needle 
inactive whicl is the last in its group in 
knitting the first course of reciprocatory 

5 knitting, substantially as described, 
13. A circular knitting machine, having. 

in combination, a needle cylinder, needles 
therein comprising two substantially semi 
circular groups, suture, needles interposed 

30 
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irowing pickers being ir 
in operation during reciprocatory knitting, 

between the needles at the end of one group, 
cams for operating each group of needles, 
narrowing and widening pickers, means for 
rendering one group of needles inactive dur 
ing the narrowing and widening, and a 
picker for acting on the suture needle at the 
rear end of its group during the first course 
of; reciprocatory knitting, substantially as 
described. , . . . . 
14. A circular knitting machine, having, 

in combination, a needle cylinder, needles therein comprising two substantially semi 
circular E. suture needles interposed 
between needles at the end of one group, 
cams for operating each group of needles, 
narrowing and wideni 

rranged to continue 
means for rendering one group of needles 
inactive during the narrowing and widen 
ing, and an additional picker for acting on 

f 

pickers, the nar 

knitting and out of the 
butt needles during the reciprocatory knit 
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the suture needle at the rear end of th 
group during the first course of reciproca 
tory knitting, substantially as described. 

15. A circular knitting machine, having, i. 
in combination, a rotary needle cylinder pro 
vided with segmental groups of long and 
short butt needles, main knitting cams, slip 
plemental knitting cams comprising stitch 
canns 33 and 34, switch cam 35, and needle 
elevating cams 36 and 37, a radially mov 
able support for the cams 33, 34 and 35, 
and means for moving said support to bring 

(30 

the eams thereon into the path of the long 
and short butt needles during the rotary 

path of the short 
ting, substantially as described. 

16. A circular knitting machine, having, 
in combination, a rotary needle cylinder 
provided with segmental groups of long 
and short butt needles, main knitting cams, 
supplemental knitting cams, a radially mov 
able support for the supplemental cams, a 
vertically novable slide, needle elevating 
and depressing cams 42 and 43 carried by 
the slide, and connections between the slide 
and support for moving the support out 
Ward when the slide is raised aid inward 

depressed, substantially when the slide is 
as described. 

17. A circular knitting machine, having, 
in combination, a rotary needle cylinder provided with segmental groups of long 

t) 

and short butt needles, giain knitting cams, 
supplemental knitting crins, a radially mov 
able slide on which the supplemental knit 
ting cams are mounted, a vertically mov 
able slide, needle elevating and depressing 
cams carried by the slide, a lever for raising 
and lowering the slide, a lever for moving OO 
the radially movable slide in and out, and 
a connection between said levers, substai 
tially as described. 

In testimony whereof I affix. my signa 
ture, in presence of two witneses. , 

EXILIAS PAQUETTE. 
Witnesses: 

EDWARD MARTIN, 
AUGUSTE JEAN. 

  

  

  

  

  

  

  


