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UNITED STATES PATENT OFFICE 
2,644,323 

KNITTING MACEINE 

Michael Zimic, Lake Success, and Anton Miskov 
sky, Deer Park, N. Y.; said Miskovsky assignor 
to said Zinnic 

Application December 28, 1949, Serial No. 135,393 
(C. 66-63) 9 Cains. 

The present invention relates primarily to 
knitting machines of the type employing needle 
jacks and shiftable needles, and, more particu 
larly, to novel knitting apparatus including 
needle shifting and machine control apparatus 
which removes limitations in operation of prior 
knitting machines. 

In accordance with the invention, there is pro 
vided a novel system of locks or cams for a knit 
ting machine carriage, these locks or cams being 
capable of cooperating with special needle jacks. 
The special needle jacks are comprised within 
the system of this invention along with novel 
control and selecting means for the locks Or Cam S. 
Certain of the locks or cams on the machine car 
riage are, in accordance with the invention, posi 
tioned at one or more levels in operation of the 
knitting machine upon which the carriage op 
erates. The level selecting mechanism for these 
cams is an important feature of the present in 
vention. 

Accordingly, the principal object of the pres 
ent invention is to provide a knitting machine of 
the type having longitudinally shiftable needles 
which embodies novel means for moving and posi 
tioning the needles. 
Another object is to provide a novel lock or 

cam mechanism for a knitting machine carriage. 
A further object is to provide a novel lock or 

cam controlling mechanism. A closely related 
object is to provide novel selecting means for the 
can controlling mechanism. 
A still further object is to provide a novel jack 

for use in a knitting machine, the novel jack being 
provided with lock or cam engaging means which 
cooperate selectively with the lock or can mecha 
nism of the machine. In carrying out the in 
vention in the illustrative embodiment, the jack 
of this invention is provided with long and short 
butts. 
Other objects and advantages of the invention 

will, of course, become apparent and in mediately 
suggest themselves to those skilled in the art to 
which this invention is directed from a reading 
of the following specification in connection with 
the accompanying drawings in which: 

Fig. 1 is a view in plan of the right-hand por 
tion of a machine embodying the present inven 
tion in a preferred form; 

Fig. 2 is an enlarged top plan view of the car 
riage which is shown at the left of Fig. 1; 

Fig. 3 is a vertical elevation view partly in sec 
tion of the machine of Fig. 1 as seen from the 
plane 3-3 on Fig. 2; 

Fig. 4 is an enlarged fragmentary view in plan 
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2 
and partly in Section of the carriage shown at the 
left of Fig. 1, the section being taken on line 4-4 
of Fig. 3; 

Fig. 5 is an enlarged fragmentary sectional 
view taken on line 5-5 of Fig. 4; 

Fig. 6 is an enlarged fragmentary sectional 
view taken on line 6-6 of Fig. 4; 

Figs. 7 to 9 are views similar to Fig. 6 of differ 
ent modes of operation of the mechanism; 

Fig. 10 is a schematic plan view of the stitch 
locks or cams on the carriage, the latter being 
shown in detail by Figs, 2, 3 and 4; 

Figs. 11 through 14 are schematic fragmentary 
vertical sectional views taken on the successive 
lines in Fig. 10 designated by numbers corre 
Sponding with these figure numbers and show op 
eration of the mechanism to form plainstitches; 

Figs. 15, 16 and 17 are similar to Figs. 11 
through 14 and illustrate the transfer jack oper 
ation; 

Figs. 18 and 18a, are schematic fragmentary 
vertical sectional views taken on line 8 of Fig. 
10; and 

Figs. 19 and 19d are schematic fragmentary 
vertical sectional views taken on line 9 of Fig. 
10. 
The general Organization of the illustrative 

embodiment of the invention, shown by the 
accompanying drawing, will be discussed prior 
to giving a more detailed description of the 
components of its mechanism. It is believed that 
in this way a better understanding of the entire 
mechanism, more especially with respect to its 
operation in accordance with the invention, will 
be obtained. Also novel knitting methods, which 
are included in the invention as one of its aspects, 
Will be pointed out. 

Fig.1 shows a single knitting unit complete 
with its control mechanism. Groups of needles 
in the unit perform the knitting operation as Will 
be explained and these needles are actuated by 
controllable cams carried by the carriage desig 
nated generally by reference character 50. As 
Will be understood by those skilled in the art, the 
carriage 50 may be duplicated and controlled by 
extensions of the mechanism to be described. 
For the sake of convenience of illustration and 
description, Only one carriage 56 is shown. The 
knitting unit which comprises the entire machine, 
as shown in Fig. 1 has a front needle bed 29 and 
a rear needle bed 9 (Fig. 3). One of the needle 
beds, for example the front needle bed, is mov 
able longitudinally of the machine. 

In the machine shown by the way of example, 
needles 33 are controlled in the front and rear 
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beds 29 and 9 to form Stitches through the 
medium of a lock or cam mechanism supported 
by carriage 53 which reciprocates over the needle 
beds. The carriage 5 in reciprocating over the 
needle beds controls needle jacks 34 and 35 aSSo 
ciated With the various needles to accomplish 
the regular knitting operations. Auxiliary jacks 
36 are also controlled. 
For the sake of convenience of description, it 

will be assumed that operation is initiated with 
the carriage at its left hand position with re 
spect to the needle beds, as Seen from the nar 
chine front. In Fig. 1, the machine is designated 
in its entirety by reference character 20 and Corin 
prises a base Or frame 2 L1pon Which is Sup 
ported the knitting unit composed principally of 
the needle beds. 
As seen in Fig. 3, there are stationary frame 

beds 2 and 28. The front needle bed 29 is slid 
ably mounted on the front stationary frame bed 
27 for movement longitudinally of the machine 
29. The bar 30 (Fig. 3) provides for movement 
of the needle bed 29. Shifting of the bar 30 to 
produce the desired type of Stitches is accom 
plished in a well-known manner heretofore used 
on links and links machines of the type selected 
as the illustrative embodiment. 
The front and real needle beds are provided 

with a plurality of grooves 3 and 32 within 
which are located the needles 33, as Well as the 
front and rear auxiliary jacks 34, 35 and 35, re 
spectively (Fig. 3). In accordance with the pres 
ent invention modified jacks are provided with 
long and short butts to provide for novel stitch 
ing operations. 
is shown in Figs. 6 to 9 and Figs. 18, 18a, 19, and 
190. These special jacks will be described more 
in detail hereinafter. Obviously, the number of 
the grooves 8 i and 32 Will depend Upon the width 
and gauge of the fabric and the size of the ma 
chine. it may be noted here, however, that the 
carriage in its operational cycles makes a corn 
plete traverse of the needle beds so that knitting 
may be carried on for the full Width of the ca 
pacity of the machine. Where narrower fabrics 
are desired, the yarn controls feed the yarn for 
a lesser Width. 
The front jacks 34 are provided with butts 37 

and 38, and the rear jacks 35 have corresponding 
butts 39 and 4. 
15, 16 and 17) have single butts 8. These butts 
co-act Wtih cams on the carriage in a manner 
to be explained. 

Disposed at the front and rear portions of the 
machine and supported above the beds 2 and 28 
are the front and rear rails 42 and 43 (Fig. 2). 
The cross-Sectional configuration of these rails 
is seen in Fig. 3 and they serve as tracks along 
which the main carriage 50 rides. 
AS Seen in FigS. 2 and 3, the carriage 5 has 

front and rear assemblies indicated generally by 
reference characters 53 and 54. The assemblies 
53 and 5A are connected by an arched bridge 55. 
The bridge 55 supports the yarn control 56. The 
front and rear assemblies 53 and 54 are built 
about the front and rear carriage plates 57 and 
58. The front and rear base portions of the 
bridge 55 are secured to the upper surfaces of 
the plates 5 and 58 in any suitable manner, as 
by bolting. 
The front and rear plates 5 and 58 are pro 

vided with a plurality of horizontally journalled 
rollers 59 and a plurality of vertically journalled 
rollers 50. The rollers 59 and 60 are adjustable 
so that the carriage 50 may follow a Substantially 

This feature of the invention 3 

The auxiliary jacks 36 (Figs. 
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rectilinear oscillatory course. A plurality of 
latches 6 are shiftable inwardly and outwardly 
of the carriage to engage correspondingly posir 
tioned grooves in the rails 42 and 43. When in 
their extended position, these latches maintain 
the carriage in positive slidable engagement With 
the rails. When the latches 6 are reti'acted, 
they permit the vertical upward removal of the 
carriage from the rails. 
Secured to the under-surface of the plates 57 

and 58 by suitable means are the Stitch can Sup 
porting plates 64 and 65. The cams which co-act 
With the butts 3 to 4 are seen in Fig. 10 in which 
the cams which depend from the front plate 64 
are seen at the left of Said figure and the cams 
which depend from the rear plate 65 are seen at 
the right of said figure. The arrangement of the 
stitch cams is such that when the carriage 5 is 
moved to the right as the machine is faced from 
the front the cams would nove down Wardly aS 
illustrated on Fig. 10. 
Assuming the carirage to be moving down 

wardly as last described, and the particular jacks 
34 and 35 to be at the position indicated by the 
plane on Fig. 10, the butt 37 has previously 
been moved by the Switch or gate can 3 While 
the butt 40 is being moved by the Switch or gate 
cam . These cams at that time are in their 
fully lowered or active position for cooperation 
with butts 3 and 46 which appear in Fig. 11. 
The effect of the cams 70 and if and the move 

ment of the carriage is to move the jacks 34 and 
35 toward each other. The can 8 and the can 
77 cooperate with the butts 37 and S8 to bring 
the jack 34 to the position of Fig. 11. The can 

is acting on the butt A.O. 
Figs. 5 to 9 show in detail the mechanism in 

accordance with the present invention for Con 
trolling the vertical position of the can . The 
cans , , and i are similariy controlled as 
seen by Fig. 4 which is a detail view of the can 
height selecting mechanism. This selecting 
mechanisia includes the bar 23 for controlling 
the caris fa and È and the bar 2: C. fOr cOn 
trolling the cams and E. Figs. 4 to 9 will 
be described more in detail, later. In the po 
sition shown by Figs. 11 and 12, the rear hook 2 
of the needle 33 carries the last formed loop 
3 and the rear hook latch 4 is closed in Fig. 

11. The carriage continuing its downward (as 
viewed in Fig. 10) movement, imaintains the butts 
3 and 38 in the position of Fig. 1. The can 8 
moves the jack 35 by its butt & as seen in Fig. 
12. The jacks 34 and 33 are brought closer to 
gether and appear as shown in Fig. 12 at Which 
position the tip 9 of the forward portion 33 
of the jack 35 opens and maintains open the 
latch 76. The opening of the latch is makes 
way for the laying in of the yarn. 
As the carriage proceeds downwardly (as 

viewed in Fig. 10) to the position of Fig. 13, the 
butt 38 is withdrawn by the can 8. In the case 
of the rear jack 35, the butt 39 engages the 
Straight portion 63 of the can 3. he butt 33 
is engaged by the calm 8 at the portion. 83, the 
jack 34 having been retracted (in this case, 
moved to the left). The rear jack 35 inas been 
retracted so that the butt 39 now engages the 
can portion 33, as stated. In this position of 
the needle and the jacks the yarin is laid in. 
Continued moverineint of the carriage in the 

same direction brings the butt 38 into contact 
with the portion 90 of the Stitch size can 3, 
which is shiftable forwardly or rearwardly as 
further appears herein. The farther forward 
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(or to the left as viewed in Fig. 10) the stitch 
cam 9 is moved, the longer will be the stitch in 
the finished material. At this time, the rear 
jack 35 is further retracted by the reas. Stitch 
size cam 92. The completion of the Stitch OC 
curs in the position indicated by Fig. 14. From 
this position, the butts are passed by the car 
riage since the gate cams and are up. 
The cams 8 i and 87 and 8 and 8 are pro 

vided with slots 96, 95, and $6 and 9 which 
cause or allow the jacks to rise and permit the 
needles 33 to be shifted from the front to the rear 
needle bed plates 29 and 9, respectively, or vice 
versa, for changing the character of the Stitch. 
Figs. 15, 16 and 17 show the jack transfer opera 
tion as performed by the lock mechanism of the 
carriage 5. The shifting of the needles from 
one needie bed plate to another for this pur 
pose is controlled by the auxiliary jacks 36. The 
jacks 36, when in their normal or inactive posi 
tion, are disposed in the rear-most portions of 
the grooves therefor in the rear needle beds 9, 
the butt 4 being passed by the rear portions 

and - 2 of the needle tiransfer cars 3 
and II A. 
The auxiliary jacks 36 are shifted to the active 

position thereof by the contact of the rear tip 
5 with a clip G6 (Fig. 3) secured to the hex 

agonal jacquard drum 87 or to a chain fic. 
The jacquard drum 57 is a well-known type 
having openings, into which the tips 5 may 
pass, and when it is desired to advance an auxil 
iary jack to an active position thereof, the par 
ticular opening is blocked by a clip 58. Where 
it is desired to expand the range of jacquard de 
sign control, a relatively long endless chain id, 
having a corresponding function (aligned open 
ings and clips) may be driven by the polygonal 
drum. V- 

The jacquard drum may be mounted upon 
a shaft which is engaged in the slotted up 
per ends of a plurality of radial arms 2 which 
are swingably mounted on a longitudinal shaft 
(not shown). The shaft Slidably rests upon 
the supports 99. 
When the jacquard drum 7 advances the 

auxiliary jack a relatively slight amount, the butt 
4 thereon becomes engaged by the portion 88 
of the cam 03 as seen in Figs. 10 and 15. This 
butt 4 then has the effect of displacing the butt 
4G (Fig. 15) and the forward edge 9 contacts 
the rear edge 9 of the rear jack 35 so as to 
advance said jack from its normal course of 
travel, a distance equal to the distance between 
the rear edges of the butts & and 4. The carin 
70 advances the jack 34. The rear jack 35 is ad 
vanced by the can 8 and the downward projec 
tion 4 rides up over and is engaged by the rear 
hook 2 of the needle 33 as Seel in Fig. 16. The 
slot 95 in the cam 87 permits the jack to rise. (: 
The cam i maintains the jack 3 in position. 
In Fig. 17, the jack 34 is permitted to rise by the 
slot 94 in the carn 8 to release the needle for its 
rearward travel. The cann surface 86 engages 
the butt 39 to move the jack 35 to the rear. Sub 
sequently, the can & clears out the auxiliary 
jack. A passage 5 provided by the cam 34 
guides the butts 33 of the jack. 35. 
The jacks may be frictionally retained with 

in the grooves of the beds by laterally extend 
ing springs at the Sides thereof (not shown) as 
is well known in the art to which the present in 
vention relates. The jacks rest in these grooves 
under gravity. When a jack is shifted longi 
tudinally any tendency of the jack to rise is pre 
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vented by the shoulders on the jack which en 
gage the under surfaces of the various cams 
which act upon the butts as followers. These 
jack shoulders are designated 3 ft) to 325 and ap 
pear in Figs. 11 to 17. One of the slots 94 to 
97 permit a jack to rise at an appropriate time. 
By the described construction, independent 

needle latch openers which overlie the forward 
portions 8 of the jacks 36 or the corresponding 
inner ends of the jacks 34 are eliminated. Since 
the jacks are thus supported against vertical 
novement in the area of the butts, the portions 
of the jacks which engage the needles may flex 
slightly upwardly, with a substantial reduction in 
damage to needles caused by jacks striking the 
needles. 
As stated above, the cams 70, 7, 70 and if 

are set at different levels in accordance with the 
invention to serve as switching cans which coop 
erate in a special way with long and short butts 
on the jacks positioned in the needle beds. In 
the illustrative examples of Figs. 18 and 18d, the 
action of the cam on a jack such as the jack 
34 with long butts is shown in contrast with the 
action on the jack 34a, with the long and short 
butts of this invention. In order that operation 
may be secured in accordance with the arrange 
ment of Fig. 18a, a special jack 34a, is provided 
with a short butt 38 and a longer butt 39. The 
longer butt may be the same length as the butts 
on the jacks 36 and 35 heretofore described. 
Figs. 19 and i. 9a show the next successive Opera 
tion as the carriage is moved downwardly as 
viewed in Fig. 10. In Fig. 19a, the jacks 35a, co 
operate with the cams 7 í and 7 , and each jack 
is provided with butts 32 and 32. The in 
wardly extending portions of the jacks 34d. and 
35c may be of any configuration to cooperate 
with a desired needle. In the illustrative exam 
ples the jacks 34a and 35a, are shown as being 
similar to the jacks 34 and 35. 

In Fig. 8 which is the section taken on the 
plane 8-8 of Fig. 10, the butt 3 of the jack 35 
is shown as being in contact with the leading 
can face of the cam 7, so that the jack 34 will 
be propelled to the advanced position. In Fig. 
18 with the can in its intermediate position 
the butt 3: Will cause movement of the jack. 
Operation will then be in accordance with the 
previously described steps. In Fig. 180 the jack 
34a, Will be moved by the butt 39 since the butt 
328 will be cleared by the cam S. In Fig. 18a, 
therefore, the needle will not be advanced as far 
forwardly as in Fig. 18 (the drawing does not 
indicate what has been described). In Fig. 8d., 
with the can in its lower-most position, Oper 
ation will be the same as for Fig. 18 where the 
butts are of equal length. 
As the carriage is progresses to the point i9 a. 

jack 35 with butts 39 and ?eas described hereto 
fore will be moved as described above in connec 
tion. With Figs. 11 to 14. In Fig. 19d there is 
shown a jack 35a, with a long butt 32 and a short 
butt 323. This jack 35a, will be moved in a differ 
ent manner from the jack 35 of Fig. 19 inasmuch 
as the short butt 32 will not be contacted by the 
can 7 in its intermediate position. If the cam 

is in its lower-most position as shown by Fig. 
6, for example, the short butt will cooperate with 
the can for movement of the jack. Varying 
combinations of long or short butt jacks may be 
employed in accordance With the invention to 
obtain variations in the stitches produced. 
The operating mechanism for the gate cams 

and í 1 í is shown in detail on Fig. 4. of the draVy 
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ings. Further details of the particular portion 
of the rod 25a which operates the gate or switch. 
cam is shown by Figs, 5 to 9. The cams 
and are on the rear cam plate of the carriage 
and are operated by the previously mentioned 
bar 25g. The cans G and are operated by 
the bar 25. 
the machine cooperate with the bars 25 and 25ct 
to select their positions. 
The mechanism for moving the cams and 

Will now ba described in detail. It is to be 
noted that the mechanisin for operating the cans 

and is similar and operates in a similar 
manner. "The bar ! 2 53a is provided with a plu 
rality of notches 323 and 324. These notches are 
engaged by pawls or detents 325 and 326 which 
are biased toward each other by springs 32. In 
the position illustrated by Fig. 4, the can is in 
its lower-most position as shown in FigS. 5 and 6. 
To permit the can to occupy the lower-most 
position, the bar 25cl has sloping can Surfaces 
328 and 329 which permit the can follower 335 
to move to its lower-most position under action 
of a flat spring 33 . The cam is carried by an 
arm 332 which is pivoted at 333 on a block 334. 
An elongated recess 335 provides for the inter 
mediate position of the can which is shown by 
Figs. 8 and 9. As previously stated, the bar 25ct, 
is movable to five positions. In the position illus 
trated by Fig. 4 the cam is in its lower-most, 
position and the cam i is raised. This comes 
about by reason of the follower 33, which con 
trols the can i , being elevated by the sloping 
surface leading to the recess So that it is Seated 
on top of the bar. 
downwardly as viewed in Fig. 4 of the drawings 
the cam T will be raised to its intermediate posi 
tion and the can i will remain in its fully 
raised position. When the bar is moved up 
Wardly as viewed in Fig. 4 to the limit of its nove 
ment then the cam 7 í Will be in its intermediate 
position and the cam í will be raised. From the 
description just given the relative positions of the 
cains and if will be apparent when the pawl. 
323 for example, cooperates with the different 
notches 324. 

In the third notch from the top of Fig. 4 both 
of the cans are up. In the fourth notch from 
the top of Fig. 4. the cam !! í is down to its lower 
inost position and cam is raised. In the fifth 
notch with the bar moved upwardly as far as it 
will go, can ii is in its intermediate position and 
can is raised. - 
The bars 25 and f25a, have stepped ends. These 

ends are similar as shown in Fig. 2 taken in con 
junction with Fig. 4. The end of the bar 25 
which is depicted by Fig. 4 will be described, it 
being understood that this description applies to 
both ends of the bars 25 and 25a. The end 
of the bar 25 is provided with exposed surfaces, 
which are designated by reference characters 336, 
337, and 338 for abutting a, stop (not shown) . Iin. 
the position of the bar 25 shown in Fig. 4, the 
abutting surface 33 at the upper end of the bar 
has been contacted by its stop, placing the paw 
326 in cooperation with the second notch from 
the top. The same is true of the bar 25a, The 
middle notch of five notches would be selected 
by abutting Surfaces 338. 
The Stitch size canS 9 and 92 are Substantially 

identical in construction and operation, and are 

When the bar 25a is noved 

Movable abutments on each end of 
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shifted in position by adjustable fingers such as 
the fingers i 24, 25a, and í 26, Fig. 2, which en 
gage the follower 27, projecting upwardly from 
the cam 9, for example. The follower 27 may 

8 
have associated there with Suitable indicating 
means 28 to show the relative position of the can 
9 in its retracted positions. The fingers 24, 
i25a, and 26 are adjustably secured to a bar 29 
by leans of the Screws, Which penetrate slots in 
Said fingers and threadedly engage Said bar. Both 
ends of the bar 29 are provided with stepped 
faces 30 and 3. Lying directly below the bar 
29 is another bar 32, having the stepped faces 
33 and 34. The bars 32 and 29 are inter 
connected by a known rack and pinion device 35, 
S0 that any one of the three fingers, 24, 25a, or 
26 may be selectively engaged with the follower 
2 by means of the dog 36 (Fig. 1) which is 
movably mounted with respect to the frame 20 
for movement forwardly or rearwardly of the 
machine, but is fixed longitudinally. The dog 
36 is seen at the right end of Fig. 1. The bars 
32 and 28 are slidably mounted in the guides 
3, and 38 which are secured to the top surface 
of the plate 57. A similar structure is utilized to 
shift the stitch can 92 and includes the bars 229 
and 232 in the guides 237 and 238, and fingers 
(Only one, 224, of which is seen). The stepped 
faces 230, 23, 233 and 234 co-act with the dog 
236 (Fig. 1), while the bars 229 and 232 are op 
positely moved by the rack and pinion device 235. 
The dogs or abutments i 36 and 236 are piv 

otally mounted on the frame and are adapted to 
be partially rotated in a stepped manner by link 
age mechanism under the control of chains 
equipped with lugs in a known manner. 
The yarn carrier changing structure, indicated 

generally by reference character 56, is seen in 
FigS. 1, 2 and 3. This arrangement is similar to 
that shown in United States Patent No. 2,139,790 
granted on December 13, 1948, to Michael Zimic, 
but feeds only a single strand. The structure 
66 is mounted upon the carriage 50 and operates 
On the yarn carriers which are slidably mounted 
On dovetailed bars i 6 ?, i 62, S3, and í 64. The 
dovetailed bars are secured to a support or sup 
portS 67 mounted on pedestals 77, suitably se 
Cured to a Stationary part of the machine. 
Each of the dovetailed bars 6 - 64 has a yarn 

guide slidably mounted thereon, as stated above, 
So that in Fig. 2 there is shown the guides 88, 
í 89, 90 and í 9 t. A view of the guide i 96 is seen 
in Fig. 3 and it comprises an offset bracket 2G9, 
a COmnector 202, and a yarn tube 263. The par 
ticular yarn (not shown) may be supplied from 
any Well known rack (not shown). Each of the 
other yarn guides is of substantially the same con 
struction as the guide 90, the brackets varying 
in size and angularity to place the yarn over 
the open needle hooks during the knitting proc 
€SS. 

Thus the knitting unit may be served with four 
different threads or yarns which may vary in 
character as desired. The yarn selected by the 
control is laid into the open needle hooks of the 
needles 33 by the yarn tube, such as the tube 
203 being moved along the knitting area between 
the front and rear needle beds. The brushes 88 
and 89 keep the latches open and prevent the 
yarn from coming out of the hooks. 
The particular yarn carrier bar being acti 

vated is moved along by reason of its eQgage? 
ment with the carriage 50. This is accomplished 
by a series of four pins 206, 207, 20g and 293. 
The pins are vertically reciprocatable and have 
inactive upper positions and active lower posi 
tions. Each of the said pins 2e 6 to 209 has a slid 
ably and resiliently mounted lower terminal. See 
Fig. 3 in which the terminal 2 in the form of 
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their inactive positions to clear the jack, said 
gate cams being positioned in the line of motion 
of said groups of cam surfaces, whereby when 
the first gate can is active and the carriage is 
moving in a first direction it guides the jack 
to engage the outer edges of the pair of butts 
with the first group of cam surfaces and the in 
ner edges of the butts to engage the second group 
of cam surfaces, and when the second gate cam 
is active and the earriage is moving in a sec 
ond opposite direction it guides the jack to en 
gage the outer edges of the pair of , butts with 
the second group of eam surfaces and the inner 
edges of the butts to engage the first group of 
cam surfaces. -- 

4. In a knitting machine, a needle bed, a 
needle movably disposed on said bed, a jack 
having a pair of spaced butts of different heights 
projecting therefrom, said jack being slidably 
supported by the bed and adapted to shift said 
needle in position, a carriage movable along said 
bed, said carriage having first and second groups 
of cam surfaces adapted to cause the needle to 
move in a direction toward making a stitch when 
the carriage is going in first and second direc 
tions, respectively, first and second gate cams 
on said carriage adapted in their active positions 
to guide the jack into knitting positions and in 
their inactive positions to clear the jack, said 
gate cams being positioned in the line of mo 
tion of said groups of cam surfaces whereby when 
the first gate cam is active and the carriage is 
moving in a first direction it guides the jack 
to engage the outer edges of the pair of butts 
with the first group of eam surfaces and the 
inner edges of the butts to engage the second 
group of cam surfaces, and when the second 
gate cam is active and the carriage is moving 
in a second opposite direction it guides the jack 
to engage the outer edges of the pair of butts 
with the second group of cam surfaces and the 
inner edges of the butts to engage the first group 
of cam surfaces, and an intermediate position 
for said gate cams whereby only the longer of 
said butts is engaged. 

5. In a knitting machine, spaced front and 
rear needle beds, the knitting area being disposed 
substantially between said front and rear beds, 
a front jack normally slidably disposed in a front 
bed, a rear jack normally slidably disposed in 
a rear bed, a needle shiftable between Said front 
and rear beds, an auxiliary jack slidably dis 
posed in the rear bed rearwardly of the rear 
jack and adapted to contact the rear jack and 
move the rear jack forwardly to cause the rear 
jack to engage the needle and to shift the needle 
between the front and rear beds, one of Said 
jacks having butts of different lengths. 

6. In a knitting machine, spaced front and 
rear needle beds, the knitting area being dis 
posed substantially between Said front and rear 
beds, a front jack normally slidably disposed in 
the front bed, said front jack having long and 
short butts, a rear jack having a butt and nor 
mally slidably disposed in the rear bed, a needle 
shiftable between said front and rear beds, an auxiliary jackhaving a butt and slidably disposed 
in the rear bed rearwardly of the rear jack, a 
movable carriage having cam surfaces adapted 
to engage the butt on the rear jack to move 
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12 
the rear jack forwardly in the direction of the 
knitting aréa for a knitting movement, a neêdle 
transfer cam, and means to move the auxiliary 
jack forwardly a distance sufficient so that the 
front end of the auxiliary jack may engage the 
rear end of the rear jack, and the butt on the 
auxiliary jack may be aeted upon by the needle 
transfer eam. - - 

7. In a knitting machine, a needle bed with 
a jack and needle groove, a needle, a jack in 
said groove and adapted for detachable engage. 
ment with said needle, said jack having a raised 
shoulder and butts of different length projecting 
from said shoulder, a carriage movable over said 
bed and having cams with edge cam surfaces 
and relatively planar bottom surfaces, said edge 
cam surface engaging the vertical edges of said 
butts to shift them along as said carriage is 
moved, and said relatively planar surfaces of the 
carns engaging the upper surfaces of the shoulder 
to maintain said jack in said groove. 

8. A lock mechanism for the needle bed trav ersing carriage of a kmitting machine compris 
ing, a pair of eams which selectively serve to 
direct the butts of needle jacks along different 
courses through the lock mechanism in accord 
ance with the position of said cams, means for 
selectively moving said eams comprising a mov 
able bar, a follower for each of said cams, said 
bar having portions of different thickness upon 
which said follower rests whereby to provide for 
different campositions as said bar is moved, said 
bar having at least one end thereof presenting 
the configuration of steps whereby said bar is 
movable to different positions upon engagement 
of stop means selectively with said steps. 

9. In a lock mechanism for the needie bed 
traversing earriage of a knitting machine, a gate 
cam, means for supporting said cam for move 
ment perpendicularly with respect to said lock 
mechanism, a follower member on said gate cam, 
a bar, means to support said bar for movement 
longitudinally of said carriage, said barhaving 
a notch therein to accommodate said follower 
whereby said gate cam is at one extreme range 
of movement, a recess in said bar to accommos. 
date said follower whereby said cam is in an 
intermediate position, said follower riding up on 
said bar to provide the second extreme position 
of said cam. 
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