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UNITED STATES PATENT OFFICE. 
AUGUSTIN GAGNÉ, OF CENTRAL FAILIS, AND JOHN W. SH.Aw, OF PAWTUCKET, ERHIOIDE 

ISILAND, ASSIGNORS - TO BLACKSTONE. STOCKING COMPANY, A CORPORATION OF 
RBO DE SAND. 

CORCUAR-EKINTIT NG MACHINE, 

is 1,040,183. Speoiffloation of Letters Patent, 
Application filed August 8, 1910, Serial No. 576,098. 

Patented Oct. 1, 1912. 

To all whom it may concern: “ 
Beit known that we, AUGUSTIN GAGNÉ and JoHN W. SIIAw, residents, respectively, 

of Central Falls, county of Providence, 
5 State of Rhode Island, and of Pawtucket, 

county, of Providence, State of Rhode Is 
land, have invented an Improvement in 
Circular-Knitting, Machines, of which the 
following description, in connection with the çcompanying drawings, is a specification, 
like letters on the drawings representing like 
parts. ) 
The present invention relates to a knitting 

machine, and is embodied in a novel con 
struction and arrangement of the stitch 
forming cams, whereby two courses are knit 
at each revolution; and also in novel means 
for selectively controlling the needles dur 
ing the knitting of the heel and toe. 
A further feature of the invention" relates 

to means whereby the circular knit portion 
of the stocking can bé composed of different 

" colored threads such, for example, as white and black, the foot of the stocking being 
preferably the part, which is thus knit, so 
as to produce what is known as a split foot stocking. 

In carrying out the invention for the pur 
pose of producinga split foot.stocking, the 
reciprocting" knitting operation which is 
utilized in forming the heel and toe is car 
ried on throughout the Rää and the ma 
chine is provided with needle controllin 
devices and thrend feeding mechanism 2 
operate in such awany that substantially 
half the needles will knit a thread of one 
color, while the other half of the needles 
knit a thread of another color. For this 
purpose, the long and short butt needles which are commonly employed so that hafif 
pf them can be thrown out of operation dur 
ing.:the knitting of the heel and toe, are 
similarly employed for the knitting of the 
foot, the differênce in the length of butts admitting of the selective operation whereby 
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half the needles' can be caused to operate. 
on one-thrend, and half on the othér.- *** 
* In order to form the stitch, along the line 

'with the present invention, one or more of 
whiêre the color changes, it is' necessary?tö 
interlock the threads, and, in º accordanice 

the needles are employed as suture needles 
which operate on both threads in complet 
ing each course. The invention is shown as 
embodied in a machine of the type described 
in Letters Patent No. 629,503, dated July 25, 
1899, to Joshua D. Hemphill, in which the 
consecutive removal and restoring of the 
short butt needles for narrowing and widen 
ing in knitting the heel and toe are provided 
for by a picker finger which lies in the path 
of the "needle butts so as to be engaged 
thereby and moved in the rotation of the 
cam cylinder alongan inclined plane or cam 
surface so as to push the needles up or down according to a preliminary adjustment 
which is taken care of by pattern mecha 
nism; and the same picker finger is utilized 
to cause the operation of the suture needles. 
The machine, embodying the invention is provided with two main cams having, stitch 

forming surfaces at the same sides in the 
direction of rotation, thes? çams being permanently fixed with º relation to the 
needle cylinder, so that, the stitch forming 
surfaces are always in the path of the long 
and short butt needles and capable of oper 
ating on both. These two cams, which may 
be, called the mainicam, because they are not, at any time shifted from their original positions, are provided at the sides opposite 
the stitch formi?g cam surfaces with switch 
cam surfaces which are adapted to operate 
selectively, upon the long and short butt 
needles when the direction of movement 
has been changed. During the circular 
knitting operation, therefore, these two 
main cams operate pn all the needles, and in 
thread feed is provided adjacent to ench of 
the cams, so R two courses are knit at 
each revolution. 
The machine is further provided with 

means for changing - the level of the short 
butt needles with relation to that of the 
long butt needles when the reciprocating 
movement begins, so that during the first 
movement of these main cams in the direc tion oppositë tº that of the rotary knitting 
direction. the long and short butt needles are selectively operated upon by the switch 
eams which are on different levels, the long 
butt needles being moved upward to an in 
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active position, while the short butt needles 
are carried; over one of the main cams, but 
restored to a position to be acted upon by 
the stitch forming surface of the other main 
cam e when “the direction of movement 
changes. In order, however, that the short 
butt needles may becaused to knit during 
the movement in each direction, and to knit 
on the same thread, it is necessary that they 
should be acted upon by another stitch form 
ing surface adjacent to the main,cam where 
the thread guide is located, and that they 
should be carried, as above stated, out . of 
the path of the stitch forming surface of 
the other main cam which is adjacent to 
the other, thrend guide. For this purpose, 
the machine is provided with two supple 
mental shiftable cams which lie adjacent to 
the two main cams, each being the same in 
shape and configuration as the main cam to 
which it is adjacent, but reversed as to the 
position of its stitch forming and switch 
cam surfaces. 
Piiri the knitting of the heel and toe, one of the main cams and one of the sup 

plemental cams coöperate in causing R 
short, butt needles to, kinit, and in maintain ing. the long butt needles. in the inoperative 
position; while the other main camand the 9ther, supplemental cam coöperate in keep 
ing all of the needles above the position in 
which they can be engaged by the istitch 
forming surfaces of those cams. . 

In employing the machine for knitting i a so-called split foot stocking, a third patt?rn 
being located betweem those of the main and 
supplemental cams which are - inactive dur 
ing the knitting of the heel and toe, and 
being so positioned as to , engage the long 
butt needles i only, and to cause them to be placed in a, position to be engaged by the 
stitch forming surfaces of 'tlho, aforesaid 
gams, nt each.reciprocating movernent. Dur 
ing the knitting of the foot, therefore, where 
different colored threads are employed, the 
slhort butt needles are acted upon by one of 
the main and one of the supplemental cams 
while is the long butt needles are operated 
upon by the other main, and the other, sup 
plemental cam, the thread guides, as previ 
ously stated, being located one between one 
main and one supplemental. cam, and the 
other between the other, main and the other 
supplemental cam, º For knitting the foot in 
yarns. of different colors two thread guides 
areemployed, adjacent to onepair of cams, 
said guides carryingithreads of different col 
ors and being. shiftable, in : position, so, that 
either, candeliver its, thread to the exclu . , sion of the other. Bros. , ., : ; ' ! ; , ! ! 
The suture, needles, which, operation both threads, ateach, operation are provided with 

s long butts and are located at the ends of 
66 the group of long butt needles, and are, 
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showing the cam ring as having traveled a 

. 

therefore brought at the end of each recip 
rocation into engagement with the picker 
finger which operates in the usual way, dur 
ing the widening and narrowing, and are 
thereby drawn down so as to engage the 
stitch forming surfaces of the main and 
supplemental cams which operate during 
this period upon the short butt needles. 
A very neat seam is formed where the 

different threads adjoin by using one needle 
only to act at is each operation on both 
threads, and in yiew of the fact that, in the Henmphill machine the picker finger is so 
adjusted as to act on tyvo needles at Once in 
bringing them down into the path of the 
cams, a special needle having a thickened 
butt is employed at each end of the line of 
long butt needles, so that tlhe picker finger 

F act on that needle only, instead of on & 
two adjacent needles. 8 

In cases where it is desired to make the 
seam with a line of white stitches in the 
black, and a line of black stitches in the 
white, one of the long butt needles can be 
interposed between the last two short butt 
needles at each end of the line thereof, the 
interposed needle being the one, in this case, 
which acts on both threads, being moved 
into the path of the short butt needle cam by the picker finger. . 
Figure 1. is an elevation, partly in section, 

of a machine embodying the invention, with 
the main supporting base omitted; Fig. 2 
is a similar elevation, taken on a plane at a 
right angle to that of Fig. 1; Fig. 3 is an 
elevation of the machine taken from the side 
opposite to that shown in Fig. 2; Fig. 4 is a 
plan view, partly in section; Fig. 5 is a 
similar plan view showing the parts in a 
different position; Fig. (6 is a developed view 
of the cum-ring, showing the position of 
the needles during the circular knitting 
operation; Fig. 7 is a plan view, partly in 
section, of the parts shown in Fig. 7; Figs, 
8 and 0 re yiews corresponding to Figs. 
6 and 7, showing the position of the needles 
relative, to the cams during the two-color or “Split foot” knitting Figs. 10 and 11 are 
views corresponding to Figs. 8 and 9, but 
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sufficient distance to cause the operation of 
the picker finger on the suture needle; Figs. 
12 and 13. are views corresponding to Figs. 
8. and 9 slhowing the action of the needles 
during the split foot. knitting when the can 
ring is; traveling in a direction opposite that 
indicated in Figs. 6 to 11. 
As, previously stated, the invention is 

shown as embodied in a machine of the type 
shown and described in the Hemplaill patent 
above, cited, the needles being contained in 
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vertical grooves formed in th?. Uutside of a . A 
needle , inder 1, the said needles consisting { 
of long butt needles 2 and short butt needles . 
3, the long butt needles occupying substan- 1 sò 
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tially. One-half of the needle cylinder, and I knitting cams, in conjunction with similar 
the short butt needles occupying the other 
half. 

In the preferred construction shown ira 
the plan view (Fig. 4) the last long butt, 
needle at each end of the row is a sepcial 
needile provided with a wide britt, the par 
pose of which will be hereinaitter described in coinnection with the descriptiºn (if the op 
c'ation of the picker in forming the so 
tied split foot. The machine is providel 

with a rotatable cam - ri ing 4 which as: eams 
to operate on the bits of the neede:5., the 
said ring being mounted and constructed 
substantially as in the Hemphilt machine, 
and arranged to be given a rotary or recip 
rccating movement through a gear wheel 5 
vwhich is mounted on a shaft 6 which is ar 
ringed to be rotated or reciprocated t?a rough 
the agency of gears 7 and 8 which are free 
to rotate on the shaft but are adapted to be 
connected one at a time with the shaft 
through the agency of a sliding clutch mem 
ber 9. The gear 8 is provided with a driv 
ing pulley and is continually in mesh Yvith 
a rotating gear 10 having abearing at 12, 
Fig. 2. The other gear 7 is in mesh with a 
reciprocRiting segment 13 pivoted at 14 and 
connected through a link. 15 with a wrist 
pin 16 on the gear 10. The gear 8 and the 
gear 10 are rotated continuously while the 
machine is in cºperation, and the gear 7 is 
reciprocated continuously through the seg 
ment 13, so that hy shifting the clutch 9, 
the shaft 6 and the cam ring 4 will be ro 
tated or recipr(cated in response to the 
movement of the gear to which it is clutched. 
TThe above crenstruction is substantially the 
sanne as hat; descrived in the Hemphill pat 
ents above cited, and does not enter into the 
present invention. For the circular knit 
ting operation, the machine is provided with 
the main cams 17 and 19 which are fixed 
with relation to the needle cylinder and are 
se positioned that during the rotary knit: 
in operation the left hand stitch forming 
surfaces of these cams operate on all the 
needles, as clearly shown in Fig. 6, So as to 
knit two courses at each revolution. Adjacent to the cams 17 and 19 are thread 
guides, the thread guide 49 being loc?ted 
near th? team 19, while the two thread guides 
50 and 51, which are capable of being shift 
ed soºth: { { ihreads of diferent; colors can be 
delivere to the needles at that point, are 
located thi : r f lhe eart 17. In the normal op 
eration. during the rotary knitting which 
forms the eg of the stocking, threads of the 
sare color, are delivered through the thread 
guides, so that the leg is of one -color 
through 3:at. During the knitting of the heel 
and toe, the short butt needies only are emi 
ployed, and the long butt needles are put ollit 
ºf operation at this time through the agency 
of switch cm surfaces formed on the main 

Switch cam surfaces formed on supplemental 
cams 18 and 20 which, at this period of the 
operation, are moved toward the needle cyl 
inder So as to engage the needleds as the cam ring reciprocates. 
The machine is further provided with 

means for changing the level of one set of 
need les with relation to that of the other at 
this period in the cperation, so that the 
switch cams which are associated with the 
Stitch forming cams are capable of operat 
ing selectively on the long and short butt 
needles. dia 

As shown in Fig. 6, the inclined planes 
formed in the cam ring up which the needles 
ride after they have been drawn down by 
the stitch forming cams, terminate in a 
ledge, a portion of which always underies 
the butts of the long butt needles, there be 
ing, however, a secondary portion indicated 
by the reference numeral 253, which is cut 
away to allow the short butt needles to re 
main at a lower level during the travel of 
the ring. In the rotary knitting, operation, 
the short butt needles are guilled to the 
upper level by means of an eie ya ting switch 
252, the inclined surface cf which projects 
across the cut portion- of the edge and ex 
tends upward to the top of said ledge. 
When, however, the change is to be male 
from rotary to reciprocating kinitting, the 
said svitch 252 is vyithdrawn jir lowered as 
shown in Fig. 8, and the short blitt needles, 
in the final movement of the ring, are (only 
carried to the level of the portin 253 of the 
ledge, so that they stand slightly below the 
level of the long butt needles which are {\;}"- 
ried upward to the upper level regardless 
of the position of the switch 252. When, 
therefore, the cam ring starts in the di 
rection opposite to that indicated by the ar 
row in Figs. 6 and 8, the long butt needles 
ride over the switch cam surface 170 (of the 
main cam 17, while the short blitt needles 
pass under the said surface, as indicated in 
Fig. 12, the cam 17 having an inclined re 
cess 171 and being spring pressed against 
the needle cylinder so that it can yield and 
allow the short butt needles to, pass across 
its face without being moved away from the 
level in which - they stand (see Fig. 12). 
This operation cirries the long butt needles 
entirely above the stitch forming canus, but 
the short butt needles are brought into en 
gagement with the stitch forming surface 
183 of the adjacent supplemental cam 18, as 
shown in Fig 12, so that they are caused to 
knit during that movement of the cam ring. 
When the cam ring moves in the opposite 
direction, the short butt needles travel across 
the face of the supplemental cam 18, and are . 
caused to knit ihrough the operation of this. 
stitch forming cam surface 17:3, of thé main 
cam 17. Throughout this part of the ópepsi 
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tion there is nothing in the path of the long 
butt needles which aire moved up w all'd ott of 
the way by the cam surfaces 170 of the nilain. 
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cam 17 as the can ring travels in one direc 
tion, and by the cam surface 200 of the sulp 
plemental cam 20 as the cam ring travels in 
the opposite direction, so that they are rein 
dered inoperative, as is usual in this type of 
machine. 

in order to prevent the main cam, 19 an 
the supplemental cam 20 from operating on 
the short butt needles during this part of the 
operation, said cams are providled With 
switch caim surfaces 191 and 203, respec 
tively, which are below the switch canl? su 3'- 
faces which act upon the long butt needles, 
but lie in the path of the short butt neediles. 
These surfaces lift the short butt needles 
so that they pass over the stitch-forming 
carms, as shown in Fig. 10, and are restored 
to their lower level where they will be 
properly acted upon by the cams 17 and 18, 
by the under surfaces of the log-butt Switch 
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eams 190 and 200. During this part of the 
operation, the picker finger 28 acts in the 
normal way upon the short blitt needles fo I' 
the narrowing and widening. 
When the split foot is to be knit, it is 

necessary to bring the long butt needles into 
operation and to cause these reedles to op 
erate on one thread while the short brutt 
needles operate on another thread. If, for 
example, the foot is to be black and white, 
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the thread guides 50 and 51 are shifted so 
that the white thread, for example, is, de 
livered to the short butt needles in place - of 
the black thread which was employed in 
knitting the double course leg. At the same 
tinne, the thread guide 49, which is arranged 
to deliver a black thread remains in position, 
and it is only necessary to bring the other 
set of needles, that is, the long butt needles, 
into operation to knit the other thread in the 
foot. To operate the long butt needles, the 
main cam 19 and the si upplèiºnental cam 20 
are employed, the operation being as fol 
dows: As previously described, the long butt || 
needles, up to this period, have remained att 
the upper level without movement during 
the knitting of the heel which is accom 
plished’ by tlye action of the short butt needles 
only. To bring the said long butt need les 
into operation during the kñitting of the 
foot, a supplemental cam 30 having inclined 
surfaces 301 (Fig. S) is employed, the said 
am beinir moved in ward toward theº cum 
ring a distance sufficient to engage the long 
butts, but not to engage the short butts 
which travel across the face of said cam, as 
clearly shown in Figs. 8 and 10. In the re 
ciprocating movement of the caming, there; "| 
fore, the long butt needles which stand at 
the level shown in the middle part of Fig. 
12, are engaged by the surface 301, and ear 
ried downward thereby to a position where 
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they are engaged by the stitch forming cam 
surface of the Supplemental cam 20. When 
the eam ring moves in the opposite direction, 
the long blitt needes are correspondingly 
brolight down so as to be engaged by the 
stitch forming can Surface of the Antiin catum 
Í 9, so that the saidi ideedlies liknit con the ilireaci 
which is delivered il rough the guide 49 at: 
each 'eciprocation. The short butt needes 
continue iknitting on the thread delivered to 
them, as previvusly described in connection 
With the knitting of the heei anti toe, with 
out being affécted by the cams 19 ad 20 be 
cause they t'avel acrOSS the Sarne, being 
ciered by the surfaces 194 and 203, and not 
being affected by the cam surfaces 301. In 
the Sanne Way, the long butt needles are c’- 
ried upward to the top of the can ledge, so 
that they ride over time switch cam surfaces 
180 and i 70, according to the direction of 
Novement, and are, therefore, not acted upon 
by the Stitch formning cains 17 and i S. ?The 
Suture needle or needles, however, which 
operate twice, that is, once On each thread at 
every course, are acted upon at this period 
by the picker finger, as clearly shown in 
Figs. 40 and !!. As will be seer from these 
figures the last needle in the line of long butt 
needles is engaged by the picker finger and 
drawn, down thereby, so that it joitus the 
short butt needles in their knitting opera 
tion, as clearly indicated in Fig. 10. The 
Suture needie, however, at the end of this 
single operation, is restored to its normal 
level, because its butt projects over the top of the ledge, regardless of the position of the 
Switch 252, thereby being placed in position 
to operate normally when it reaches the 
main and Supplemental cams 9 and 20. 
The pattern mechanism which controis 

the Operation of the „supplementai cams 18 
änd 20 nmay be described as follows: A sta 
ti() nary cam surface 21 is mounted on the 
fra Yne of the machine and is capable of 
standing, in two horizontal planes, being 
shifted fron one to the other through the 
action of the pattern mechanism which will 
be herein) after more fully described. "This 
cam lies in tlie path" of a lever having three 
arms 22, 23, 24 the armi 22 being connected 
with a slide 25 which has uponit two cam 
Surfaces 26 and 27 which act on projections 
1 S 1, 201, connected with guides for the cams 
S and 20, which cams are normally spring 
pressed toward the needle cylindier by means 
of spi?al springs 182, 202. At the time of 
thé shift from circular knitting to recipro 
cating knitting, the cam surface 21 is moved 
downward into the path of a projection on 
the arm 24, - so that the said projection 
strikes the can surface and is moved from 
the Y sition shown in Fig. 4 to the position 
shown in Fig. 5, çarrying with it the slide 
25, and releasing the cams 18 and 20, and 
the projections which control :: them slide 
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down the inclined surfaces 26 and 27 in the 
member 25 allowing the cams to come into 
close proxiuniity with the needle cylinder so 
as to act on the needles, as hereinbefore de 
scribed. 
The shifting cam 18 is substantially the 

sani e as the shifting cam shown in the 
Hiemphill patent above referred to, the said 
calum and the cam 17 ha ving upper inclined 
surfaces 180 and 170, respectively, which en 
gage the long butt needles diüring the recip 
rocating operation, and m?ove them supWard 
to the position shown in Fig. 8, so that they 
are not engaged by the cam surfaces 183 and 
173. In this way, the long butt needles are 
put out of operatiºn during that portion of 
the reciprocating kinitting which forms the 
heel and toe. The same cams, however, are 
caused to operate upon the short butt nee 
dles so as to cause them to knit during this 
part of the operation. When the shift is 
made from the circular knitting to the re 
ciprocating kimitting, the Switch 252 is low 
ered, as shown in Fig. 8, so that the short 
butt needles 3 do not run above the level of 
a supplemental ledge 250, and are, therefore, 
slightly below the cam surfaces 170 and 180 
which operate on the long butt needles. 

ln order to permit the short butt needles 
i o pass the cams 17 and 18, the said cams 
are provided with recesses 174 and 184 hav 
ing inclined walls which engage the ends of 
the short butts whereby the cams are pushed 
out of the way against the stress of the cam 
springs shown. in Fig. 7, thus allowing the 
sho’t buits to pass behind one calm and be 
engaged by the kamitting cam surface of the 
other, according to the direction in which 
the cann ring is ne vet. The cams 19 and 20 
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do not enter inte this part of the operation 
at all since the le ag butt needles stand 
wholly a }}; ve thes: eams, while the short 
bott heeles au': arted tipon by the upper 
en snurfares ! :} ) ay : 203, and thel'eb 

? w 

cased to cle,ar fine knitting ea Jim slurfaces be 
low. After (:}earing these surfaces, the short 
but neelles : ': 'est (:red to positio) to be 
acted (in lo y tine (::: 3 s. 17 : 1) i 8 through the 
agency of the vier surfaces vyf the calin pro 
jº tio: 1.9{,} ang i 200. The short butt need les 
tle) continue to knit at ea el reciprocating 
uovement of the cylinder in the usual way. 

"inte cam 30) is slown as mounted on the 
end of a rol 31 ha ving a bearing in a block 
33:2 of the “ann ring. there being a Spring 33 
interiº)sect between the bearing and the cam 
että t: , press the said catum into its opei'a- 
tive lycosition with relation to the needle cyl 
idier. Tie bei ing member is provided at 
its; otter eindi with two projections 34. which 

1 2 3 4’a te with a rotary can member 35 hav 
i:i' di can giros 3 v, es 36 (Fig. 5) and shal 
lo vs (; in grooves 37. Fig. 4, at a right angle 
terre?i. '!" he ca in ' od 31 projects through 
? i en er 35 and is pri vided with a 
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head or shoulder 38 at its outer end, so that 
the spring 33 tends to hold the cam member 
35 in engagenient with the callinn projections 
34. It will be seen from Figs. 4 and 5 that 
if the cain member is rotated a quarter turn, 
it will be pulled outward through the oper 
ation of the cam Surfaces 36, from the püsi 
tion, show), in Fig.4, to that show in in Fig. 
5, after which it will be held by the shallow 
cam grooves 37. Tlaus, a quarter turn of the 
can member 35 will withdraw the calm 30 
from its operative position while another 
quarter tu'n will restore it thereto. In 
order to operate the cam, therefore, the cam 
member 35 is provided with four radial 
arms 39 any one of which is adapted to be 
engaged by a movable projection 40 shown 
as a finger mounted on an arm pivoted at 41 
on the frame- of the machine, and connected 
by means of a link 42 with a lever 43 pivoted 
at 44 and connected through a link 45 with 
a lever 46 (see Fig. 1) pivoted at 47. The 
said lever engages at its lower end with a 
cam wheel 4S which is under the control of 
the pattern chain, as will be hereinafter de 
scribed, the said cam wheel being adapted 
to make a portion of the rotation at the 
right time so as to oscillate the lever 46 and 
move the finger 40 into and out of the path 
of one of the radial arms 39, on the cam 
member 35. 
The operations of the machine, as thus far 

described will be best understood by refer 
ence to Figs. 6 to 13. Referring ito Fig. 6, 
which indicates the cam ring and the needles 100 
in their positions relative to each other dur 
ing the ordinary circular knitting operation, 
the long butt needles 2 and the short butt 
needles 3 aire shown as standing at substan 
tially the same level, and being lowered! and 105 
raised to perform the knitting operation by 
the stitch forming camin surfaces of the main 
cams 17 and 19, as they travel continuously, 
in the direction of the arrow. The thread 
guides 49, 50 and 51 are carried by the cam 110 
ring and located, as shown in Fig. 6, adja 
cent to the knitting cams, the guides 49 and 
50 being arranged to carry threads of the 
samme color, the guide 51, which carries the 
thread of another color, being withdrawn 115 
from the path of the needles during the cir 
cular knitting operation. With - the leg of 
the stocking being knit in a solid color, 
therefore, the liknitting is carried on simul 
taneously at two points, so that two courses 120 
are knit at each revolution. When the shift 
is to be made into the heel, the thread guide 
50 is withdrawn, and the thread guide 51 
moved into position to deliver the thread of 
another color, preferably white, the shift at 125 
the same time being made from the circular 
to the reciprocating operation of the cam 
ring, as previously described. At the same 
time, the supplemental câms 18 and 20 are 
allowed to move toward the needle cylinder 130 
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5 
'crains !) and 20 engage the butts (of the iGag 

ito (xerative position through the agency 
(:? ühe side 25, and in the recipiº'r bºa finig 
nuo velments of the ring, the s VVi teh ca FM stir 
faces li () and 80 of the cans i, ), i S, an 
dhe switch, cum surfaces i 90 and 2(3() of the 

4 lortu, neeciles and throw all of the leng bu 
meeles. upward beyond the influence ºf 3 ) 

10 
knitting cains (see Figs, 10 and i 2). T : . 
switch 252 is also no ved from the positi sin, 
show i Fig. 6 to that shown il fig. 8, so 
tij, t. in... the last movernment of the citiin ring 
in the direction ei the arrow in these fig 

! 5 

25 

40 

55 

60 

ures, the short butt needies 3 will not be lift 
ed bey ind the level show in in Fig. 8. As the 
était ring i l'a vels in the opposite ilirection, 
therefore, beginning the reciprocating emo- i 
tion), ile sl? (irt i ett needes will e below die 
svT; itch c:a u surfaces 170, 80, 49}} and 2060, so 
dat vyhyi) lhe cal ring begins to reciprocate 
and makes, its first fin (; venneint i tie direc 
†ion of the arrow, Fi 
meeles will e acrºss 
?7 lid be eiligraje?i by the stitch forming 
sºfa ('e 83 o tuée enn ÍS, and ea, uusie? to, kait 
A ti. ?hti ? ist niini. in the rei ir'!} {overent of 
the ca i ring, tie is (Gn't liit nedes wiride 
across the face of the cili i 8 and be caused 
to klië by the stitch forning cam su face 
173 i 4' tlie eta 12 - 17. At the sani : iiirne, the 
switc] cii in surfaces j)i and 203 of the eams: 
i * aii 20 vºi } | eigia ge the soort blitt meeles 
and cause them to ride over i he saidi eamis, 
the inter si ºrfaees, however, of te iong lutt i 
eccle s vyritel erails serving ty carry the short 
itt, needles hat ek io te !} \\ er e vel at each 
reciprocrativ i 1 of the ring. During this part, 
of the operation, illier'e ferre, te tin aindi 
suppiteinental caris: 1) and 20 are inoperat 
Éi y'e, so fa 1' as relates to at knit tirg esperatin, 
Lithough the Switch cams Associate Ayiti 

(ring; cá Niö (Yi’i e \xi } (it ih sets (of nee 
des to k; e) the in droit ette;rig into the 
knitting operation. During this part of the 
operation, the picker finger 28 operates i 
tine 3 si al VY ay to lift ati) d o YY er til ve sort 
blitt dieedies during tiae Arroying and 
widelning (operations, l'espectively, the talia 
(hine, in this respet, Yei : Slapstad iially the 
sanne as the prior et phill Riachine ex pt. 
ülhat the switch c:a surfaces associated with 

Ca, ils l'e used to clear the og brutt needies, 
i sted of the special 3 Witch enamployed for . 
that ipli' pose in the . prior construc?ii (n. 
When the hec? has been finisined, the recip 
roca ting Novement is continued, instead of 
being changet to the circular novement, and 
the long biatt needies are then brought into 
Operatijn tillrough the agency of the stippe 
mental switch cann 30, so as to operata on t'; e 
thread deli Yered through the thread gide 
49. Referring especially to Fig. 12. th? camat 
30 at this period of the operatie in has been 
Hoved toward the needle cylinde:, and the 

1:2. tite short, butt 
hic face of the cinn ! 
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| 
| 

jeci, in Yvard 
l. 
-i i 

needles, hi 
| ing 
SYV : engaged by fie C2: il 3i) tinh ti'al Y Yi dio Tra 

Ywhereby one only of 
the mait ad stappien einiai stitch ferming || i eo i struction is 

i to a siis 
the long } { t.s Kviš Glit, 
the sino''{, } takts, So this i, ti: {}, sort, 33 
can i rave freeix past filie face ºf t!: e (:: il 3?. 
as shown i Figa. 8 at: E?i. '!!!) e ling blitt 

Gwever, which Stani Ri tie je, y el 
e (If F gr. , : Y - 

| y 
i escribel. Nyíl by?: 75 

engaging if the said et i 1930 

ward to a pºsiti (N) i Yuich i ile 
ated tipon by i}, {2 stát Éiring 
the cains ? 9 iuni 20, it : « Ji'r C. 

in olej' to (iii . 
necessary to hai ke :: 
sil 1'e wydere the K1 Éii 
iea A'es (oil, a in that (of 
"This is accomplished by e 

í 

t. t. y. 

S 

an thein ()) { } { { { 
piisla i his, the pielser 

&t:"}"Age i G opei'ite (, ; :::: 
i'e Yºji tit}} to d';?YY Y ;: 
heeles, 3-ko as i o uring it 
the shºf it, t ?kait !ij): 
has been pi'evic islý 
facers 170 or i8(?) 

id:li" i) orila Caiiiii : 
ger' which is desig 
need le 3 NË { wice, 2:3 || !i 
VYi enig op 21'; $i (: ", 
|j}{3} t}{- i YYQ Yng ibi: 
of the line, thi : S er: 

i i , 

fí i operie (: , eR : 
'!'iis vy } t e' piis :: - 
sa ile ili 'p' ): } 2y the (: ; :::::: - ( 35 
ing one of ting i '; ? 
lasti i wo s. 
the lite, eitheir 
pirartica, the 
sira; ole, if it, is dsii'e 3 : " "; 
stipe alloing üht: }iie YYY leeg': { 
colo'ed threits a di : r" | -" . " 
is desired to ring y y te 1 
si: p contrast VYië inç) EiTe (v cii. E' color 
enci'o ching (3; the 9th 2Lt. J's) visio: is indi: , : 

ti!? :) Ang bitt in Meclis; 
- i , . ---- v > ; r. btl) i, irc:: i; ii43 

?R; :::::: iii ; Èy Sì, 
t?ae last, long batt je of the 

thickE); ex 

is caused to tope 

dine being p'Gvidie vivi. i hit ! 20 
2* whicla arrests the picker finger 28 Find 
prevents the stal ûe i rolin engaging the next, 
needle of the series. W 
The Copération (if the picker finger is est . . 

ilustrated in Figs. S iiict 10, iii vyhlich the 
Çam ring is: St1:3p}{3edi , 7 be il CS ºg in the 
direction of the arrow and the 1 ing buit, 
Feedie at tille end cf : à series is 

1 2 5 

è Series is ist, il e!-- 
gagement, with the picker finger. This log 
butt needle as previo sly periormed its 130 
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normal knitting operation through the ac 
tion of the cam 19, and with the others has 
been thrown upward out of the path of the 
short butt knitting cam 17, by means of the 
clearing cam surface 180. It is, however, 
engaged, as shown, by the picker finger 
which travels with the cam ring, and in ar 
resting the movement of the picker finger 
carries the said finger down the cam sur 
face 280. the finger thus drawing the needle 
2 down to the level of the short butt needles 
as shown in Fig. 10 so that it will knit there 
with under the influence of the cam 17. The 
long butt needle at the opposite end will be 
operated in tlhe same way during the move 
ment in the reverse direction aind brought 
into engagement with the stitch forming 
surface of the supplemental cam 18, so that 
a double stitch is formed where the two 
threads adjoin, making a perfect union be 
tween the two. · W 

The cam wheel 48, through which the cam 
30 is operated, is also arranged to operate 
the knitting cams 18 and 2Ü, and for this 
purpose is provided with a cam sull' face 52, 
adapted to operate on one end of the lever 
53, pivoted at 54, the otherend of said lever 
supporting a rod 55, to the upper end of 
which is fastened the cam surface 21. 

30 

35 

40 

The shifting of the various cams above 
described is accomplished through the 
agency of the pattern chain 56 which is op 
erated by a ratchet 57 and pawl 58 :arried 
by the segment member 13, these parts being 
omitted from Fig. 3, since they fornm no part 
of the present invention and would tend to 
obscure the new parts which are best show'n 
in that figure. The pattern chain is sub 
stantially like that used in the prior Hemp 
hiii construction having at proper intervads 
*ann projections 59 which operate upon the 
lever 60, having a surface 61 which nor 

45 

50 
rotary to reciprocating. 1 

55 

60 

mally supports the pawl 632 reciprocated by 
the segment member 13. (7:t of engagement 
with the teeth of the cain driving ratchet 
wheel 63. "l’he said rati: iet wheel is adapt 
ed to operte a shifting : 1ember 640 which 
operates the claus (-lh : er 9 which has 
been previously describi 
change the inovement of 

- ii ? 
m) ring from 

eli, CO 
stretion, this change takes pristce (3-j)ty Once 

- during the knitting of a complete stocking, 
since the reciprocating movement of the can 
ring is continued throughout the heel, foot 
and toe. - 

When the shift from circular to recipro 
cating i knitting is to take place, one of the 
iugs 59 will tip the lever 60, as best shown in 
Fig. 3, thus lowering the surface 61, s) that 
the pawl 62 can operate the cam diving 
ratchet 63. Just before the shift to recip:' :- 
cating kuitving, the knitting cams 1S andl 
20 are arranged to be pilished into oper: - 
tive position, and this is accomplished by 

s operating to 

EP 

rotating the cam wheel 48. For this pur 
pose, the lever 60 is provided with ai) tur 
Wardly projecting hook G? which engia gei, 
a iink 6ò connected with a lever 3(3 whis’i 
lever is pivoted at 67, and adapted to sti) - 
port a pawl 68 which operates on the cam 
wheel 48 when said pawl is allowed to drop 
into engagement with the 1’atchet teeth 6?, 
so that the cann surface 52 is rotatedl away 
from the end of the lever 53, thus allowing 
the cam surface 21 to drop and to operate 
the knitting cams 18 and 20, as previously 
described. The shift furonn rotary to recipro 
cating knitting is produced, therefoire, dur 
ing the reciprocting novement of the mem- 8 
ber 13 in one direction, while the cains 18 
and 20 are operated through the reciprocat 
ing movement thereof in the opposite direc 
tion. 
The additional cam 30 which has boren 

previously described as adapted to controi 
the ling butt needles during the kmitting of 
the foot, remains in its operative position 
throughout the kuhitting of the leg although 
it performs no function during that piirt 
of the operation and unust be removed from 
the path of the long butt needles at the be 
ginnfing of the heel, restored at the end ºf 
the heel, and again Innoved out of the Way 
at the beginning of the toe. The operation 
above described follows the sluift f’on l'o- 
tary te) reciprocating iknitting, and, for this 
purpose, the pattern clinain is provided with 
additional projections 70 whicli are in a 
different plane from the projections 59, and 
arranged to engage a projection i 1 on the 
lever 72 pivoted at 73. 
The projection 71 lies under the end of the 

lever 66, so that as the projection 70 reaches 
the said projection 71 it will rock the lever 
66 and lowell the pawl 68, causing the lever 
46 to operate in the manner previously de 
scribed, so as to shift the cam 30. 
The needle-level controlling switch 252 is 

controlled simultaneously with the supple 
mental cams 18 and 20, through dhe agency 
of the slide 25. As shown in Figs. 7 and 
9, tie said slide is provided with a cam 
surface 251, which coöpeirates with a pro 
jection 254 from the switch. in the move 
ment of the slide from the p(): 'in shown. 
in Fig. 7 to the position shown in Fig. 9, 
the projection rides, down the inclined cam 
surface, and the switch drops to the lower 
level. 
opposite direction to withdraw the supple 
mental cams, the switch 252 is lifted, so 
that all the needles rise to the same level. 
VWhat we claim is: 
1. In a knitting machine, the combina 

tion with a needle cylinder provided with 
a set of long butt needles and a set of short 
butt needles; of a cam ring; means for pro)- 
ducing a rotary and reciprecating move - 
nument of said cam ring; a main cam fix (Yil 
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When tine slide 25 moves in tie : .,:; 
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draw down a needle raised by the upper in 
clined surface of one of said cams into posi. 
tion to be operated upon by the lower i - 
clined surface of the other cam. 

7. The combination with a needle cylin 
der provided with a set of long butt needles 
and a set of short butt needles; of a caun 
ring; means for producing a rotary or re 
ciprocating movement of one of said parts 
relatively to the other; main cams provided 
at one side with stitch-forming surfaces 
and at the opposite side with switch-cam 
surfaces on different levels; a cam ledge 
having upwardly inclined surfaces to lift 
the needles after the Stitch-forming opera 
tion, the surface of said ledge having two 
levels, the upper of which is separated from 
the cylinder so as to be engaged by the long 

20 

25 
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35 
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butt needles only: an elevating switch to 
carry the short butt needles to the upper 
level during the rotary movement : and 
means for removing said Switch when the 
change is made to reciprocating movement, 
whereby the needles stand at different levels 
and are selectively controlled by the switch 
cam surfaces. 

8. The combination with a needle cylinder 
provided with a set of long butt need les and 
a set of short butt needles; of a cam ring; 
means for producing a rotary or recipro 
cating movement of one of said parts rela 
tively to the other: a main cam provided at 
one side with a stitch-fo'nuning surface, and 
at the opposite side with a recess, the face 
of the cam in said recess being incline in 
ward toward the needle-cylinter; meatins for 
yieldingly holding said cam in its operative 
position, whereby a needle blitt entering tiae 
recess will move the cam a way and ti'a vel 
across the face of the cam, the cann tlen re 
turning so that its stitch forming surfare 
is restored to operative position ; an elevai 
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ing Switch surface above said recess; a s p 
plemental cam corresponding to said eam, 
but having its sti teh foruming and switch 
can surfaces (oppositeily dispose : meins for 
moving said spolenientai (“in ito (opera 
tive position When the reveriprocating move 
ment begins; and means fer (hariging the 
level of the long and short (Itt needles af 
the sanne tinue; whereby the ele vrating switch 
surfaces of said cams clear the leng britt 
needles and prevent then from k nitting. 
while the short butt needles are operated 
by the stitch-forming surfaces of said eams. 

9. The combination with a neede cylin 
der provided with a set of long butt needles 
and a set of shori buft need?ns; of . eam 
ring; means for producing a roof: try or reci 
rocating movement of : ne of said parts reia 
tively to the other; a main cam provided ai. 
one side with a stitch-forming surface, andi 
at the opposite sicle with : reress, the fice 
of the cam in said recess being itu cilined in 
ward toward the needle-cylinder; means for 

S 

yieldingly holding said cam in its operative 
*Iosition, whereby a needle butt entering the 
ecess will move the cam away and travel 

across the face of the cana, the cam then re 
turning so that its stitch forming surface 
is restored to operative position; an elevat 
ing switch surface above said recess; a sup 
plemental cam corresponding to said cam, 
but having its stitch-forming and switch 
cam surfaces oppositely disposed; means for 
moving said supplementai cam into opera 
tive position when the reciprocating move 
ment begins; means for changing the level 
of the long and short butt needles at the 
same time, whereby the elevating switch 
surfaces of said cams clear the long butt 
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needles and prevent them from knitting, 
while the short butt needles are operated by 
the stitch-forming surfaces of said cams; 
and a picker-finger located between said 
cam to raise and lower the short-butt 
needles for narrowing and widening. 

10. The combina?ion with a needle cylin 
der provided with a set of long butt needles 
and a set' of short butt needles; of a cam 
ring; Ineas for producing a rotary or re 
ciprocating movement of one of said parts 
relatively to the other; a main cam provided 
at one side with a stitch-forming surface, 
and at the opposite side with a recess, the 
face of the cam in said recess being inclined 
in ward to wird the needle-cylinder; means 
fer yield ingly helding, said camin its op 
erative positi (in, whereby a needle butt en 
tering te recess will move the cam away 
and : 'a ved across the face of the cam, the 
can) the ºn returning siç that its stitch form 
ing sa ! 
an elevatitig switch surface above said re 
cess: a su polementa cain eorresponding to 
saidi (“an), but having its stitch-forming andi 
switch -(': in surfaces oppositely disposed; 
neats for movi ing said supplementa cam 
int() { ? rit five position when the reciprocating 
movement begins: Means for changing the 
desvei } f i hi? 14 og a fi shkort lott need les at the 
s; 21 e tite, where by the ele yating switch-sur 
if (': vs. «f sit it cits cle:' the ng butt needles 
and ihrer ve h: R from lkniit iug, while the 
shot i} } { V yn ei les are opger: feed by the stitch 
formig surfaces « sí said (rams; a picker 
tinger excited fie tween said canus to raise 
and lovver it!) e : « ''t-ib ( ; si neecles for narrow 
ing and wielenii er : a second nia in cam hav 
ing at one sie two elevating switch cam 
sur l'at:(-s on different levels and at the op 
pasite side a s titell-f: 'nuling cam surface; a 
corresipunding sin;oeien al ca un having its 
switch (rarr; F i stitch fe'i; surfaces op 
positey Fiso ( )s(: ; :, dep': 's sig (ºnn located 
bet were, sa 4 secuni Finaii: : : : : s '; slemental 
:: this: ini! ;) trains for movi ing is: , depress 
ing er: } } i { e } he path of the long itt needes o niy. 

| 1. i 'he' : ) :::atis in with the needle cyl 

ace is resto:red to operative position; 
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shoi", ott, medie eiev/. 
ering said SYY: jich and Tito 
Sare tire; 2. de) caRT Oca, tid bet "Wee", 
one of the mitin andi orie of the stipplerieniai 
cams; are: LS for moving saidi depressing 
cam inic, the path of the long BLIË, Needles ---- 

0 only; and a picker finger located beš, 7 Feet 
the other iain and the Ko?ti: Er stippie IFIS; ; itali 
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| wiki: ?, statio:Bryné?die cylindex provided 
with a set of og b37tt Beedles and a set of 
sia Ort. Estati needies; of a canu ring; means for rotatig, or recipro?iating the saidi cami ring; 

Stir. ?kihitting cariis carried by said ring and 
being provided with stitch forming surfaces 
adapted to eiligage ali ti 
rotatión Glf Said cºm rizig i one direction, 
there eing a lifting gan surface at the op 
posite side of "One of Saidi, cams adapted fo 
ngage the long butt reeds; reans where 

the shGri: httt needles sie ieft at a lower 
eye!! than tirat If the Kong butt needles, 
whereby they wil: Eacot bé cagaged by said 
liftig cami. Surface; yw: elevating cam sur 
falees on the other Of Said camis at different 

| lewels; suppler Faeritai canus corresponding in 
shape to the rin:in cairns a:forresaid, the cam 
SUZ1:faces of a said SApplemental cans being 

| caimis; mestis for bringing Sikid Supplemental 
3 irake (praviye positier, with reiation to 

the Cara ing ºver the movei:Rerit of said 
garri ring is chavige from totary to recipro 

g; 2. diepi'ESEi, g 
d stipplementai cans which ele 

yate both Sets of meedies; means for mov 
ing said diepressing am into the path of the 
long bitt, Needles Gray; RI?d means for with 
Trawing the stid diep t'ESSing ca 201 from its 

· " ", r c iing the knitting of the 
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ing against the action of si: id spring, and || names to this specification in the presence 
provided with radial projecting portions; a | of two subscribing witnesses. 
finger adapted to be moved into the path of AUGUSTIN GAGNIE. 
said radial projecting portions; and a pat- JOHN W. SHAW. 
tern mechanism controlling the operation of | Witnesses: 
said finger. LELLAN J. TUCK, 

I testimony whereof, we have signed our EDITH. M. HBROMLEY. 


