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ABSTRACT OF THE DISCLOSURE 
A compound stitch cam, particularly for use at each 

feed of a multi-feed latch needle ciricular knitting ma 
chine, comprising a fixed main and an adjustable auxiliary 
Stitch cam to act upon a pair of vertically spaced butts 
on the shanks of the latch needles in the machine, the 
said stitch cams also being vertically spaced with the 
main stitch cam acting upon the lower ones of said butts 
to lower the needles to less than their stitch forming level 
and with the auxiliary stitch cam thereafter acting upon 
the upper ones of said butts to lower the needles to their 
stitch forming level. The said compound stitch cam and 
the latch needles being arranged in combination with 
needle selecting pattern means on the said machines for 
three level selection of the needles to welt, tuck and knit 
positions. 

The present invention relates generally to the art of 
knitting and more particularly to latch needle knitting 
machines wherein the needles are independently movable 
to and from their stitch forming position. The invention 
provides a novel compound stitch cam means to move 
the latch needles to their stitch forming position, the 
said means comprising a main stitch cam which moves 
the needles to less than their stitch forming position and 
an auxiliary stitch cam which thereafter moves the needles 
to their stitch forming position. The compound stitch cam 
means provides for fixed pathways for the needles and 
for the combination therewith of needle selecting means. 

In present day multi-feed latch needle ciricular knit 
ting machines, due to the desire to place the maximum 
number of feeds thereon, the needle operating cams are 
sharply angled to aid in the reduction of space required 
for each of the feeds. Such sharply angled cams often 
cause some of the needles to be overthrown, even though 
they have been initially self frictioned in their slots, with 
the result that such overthrown needles no longer follow 
their proper paths of travel and thus cause imperfections 
in the fabric being knitted. It is also desirable to have 
the needle latches as short as possible in order to reduce 
the amount of needle travel which in turn reduces the 
required size of the needle operating cams. It is further 
desirable to have the needles move in fixed confined 
pathways as much as possible to prevent overthrow of 
the needles by the sharply angled cams, particularly dur 
ing the time yarns are fed to the needle hooks to insure 
proper feeding and to prevent drop stitches. Heretofore 
with the use of the single adjustable stitch cam at a 
feed of the machine, the pathway of the needles neces 
sarily changed with each stitch cam adjustment and it 
was often found necessary to accordingly adjust the posi 
tion of the yarn feeding guides at the same time that the 
stitch cams were adjusted in order to properly feed the 
yarns to the needle hooks. 

It is the principal object of the present invention to 
provide a novel compound stitch cam means comprising 
a relatively fixed main stitch cam to move the needles 
to less than their stitch forming position and a relatively 
adjustable auxiliary stitch cam to thereafter move the 
needles to their stitch forming position, the said com 
pound stitch cam means providing for the formation of 
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an increased number of fixed pathways for the needles, 
whereby adjustment of the yarn feeding guides is elim 
inated, whereby overthrowing of the needles is substan 
tially eliminated, whereby shorter latch needles may be 
used, whereby smaller sizes of needle operating cams 
may be employed and whereby a greater number of feeds 
may be placed upon a machine of a given diameter. 

It is also an object of the present invention to provide 
a novel compound stitch cam means which can be used 
in combination with a variety of needle selecting means 
on the machine whereby patterning may be provided in 
the fabric being knitted and whereby the stitches of such 
fabric are drawn by the said compound stitch cam means. 
The above and other objects and advantages of the in 

vention will be fully apparent hereinafter, it being under 
stood that the present invention is primarily concerned 
with a novel two-piece compound stitch cam for use 
upon latch needles and with which the needles may be 
selected to provide patterning in the fabric knit thereby, 
all as will be described in detail hereinafter, as shown 
in the accompanying drawings which are illustrative of 
two preferred embodiments of the invention and as set 
forth in the appended claims. 

In the drawings: 
FIG. 1 is a front elevational view of the cam side of 

one arc-shaped cam section of the circular cam ring of 
a multi-feed latch needle circular knitting machine show 
ing the cam arrangement at four adjacent feeds of the 
machine including the novel main and auxiliary stitch 
cams of the present invention at each of the feeds and 
also the cam means used for the needle selection. 

FIG. 2 is a plan view of the cam section shown in 
FIG. 1. 
FIG. 3 is a rear elevational view, partly in section, of 

the upper part of the cam section shown in FIG. 1. 
FIG. 4 is a vertical sectional view of the cam section 

as taken onlines 4-4 of FIG. 1 
FIG. 5 is a vertical sectional view of the cam section 

as taken onlines 5-5 of FIG. 1. 
FIG. 6 is a view showing a series of latch needles with 

butts at six levels as used in the needle cylinder of the 
present machine and which are acted upon by the cams 
shown in FIG. 1. 

FIG. 7 is an enlarged schematic view illustrating the 
action of the two-piece compound stitch cam of the pres 
ent invention in relation to certain of the needle butts, 
the stitch forming level and the yarn feeding position, 
other of the cams and the needle selecting butts being 
omitted. 

FIG. 8 is a schematic view showing the outline of the 
cams at one of the feeds shown in FIG. 1 with the out 
line of the auxiliary stitch cam Superimposed upon the 
outline of the mainstitch cam. 

FIG. 9 is a front elevational view of the cam side of 
one arc-shaped cam section of the circular cam ring of 
another multifeed latch needle circular knitting machine 
showing the cam arrangement at one feed of the machine 
including the novel main and auxiliary stitch cams of the 
present invention and an inclined design wheel used in 
conjunction therewith for needle selection. 

FIG. 10 is a plan view of the cam section shown in 
FIG. 9. 

FIG. 11 is a rear elevational view of the cam section 
shown in FIG. 9 with the design wheel removed. 

FIG. 12 is a vertical sectional view of the cam section 
as taken on lines 12-12 of FIG. 9. 

FIG. 13 is a vertical sectional view of the cam section 
as taken on lines 13-13 of FIG. 9. 

FIG. 14 is a view showing the type of latch needles used 
in the machine and which are acted upon by the cams 
and the design wheel shown in FIG. 9, and 
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FIG. 15 is a schematic view illustrating the action of 
the cams and of the design wheel of FIG. 9 in relation to 
the butts of the latch needles shown in FIG. 14 and in 
relation to their stitch forming level. 

Each of the cam sections of a circular cam ring of a 
multifeed latch needle circular knitting machine is arc 
shaped in outline, as shown in FIGS. 1, 2 and 3, and is 
L-shaped in cross-section with its upright portion indicated 
at 1 and its base portion at 2, the latter being provided 
with a pair of spaced holes 3 through which screws (not 
shown) extend to secure each cam section in place on 
the machine frame. It is understood that a plurality of 
like circularly arranged cam sections together form the 
circular can ring surrounding the needle cylinder of the 
machine. The radius of each cam section is obviously de 
pendent upon the diameter of the machine's needle cylin 
der and its circumferential extent is sufficient to encom 
pass the minimum length required for a plurality (here 
shown as four) of feeds of the machine, the machine it 
Self being of the multi-feed type with the maximum num 
ber of feeds for the diameter thereof. In this type of ma 
chine, the needle moving cams have relatively steep slopes 
in order that each of the feeds may take up a minimum of 
circumferential extent of the machine's cam ring or, in 
other Words, that a maximum number of feeds can be 
placed on the machine. Also, in order to increase the num 
ber of feeds, the needle latches are made shorter so that 
less needle travel is required to form stitches. It is also 
desirable that the needles follow confined pathways as 
much as possible, particularly during the stitch forming 
operation. 
The present compound stitch cam is of general applica 

tion to all types of knitting machines including both plain 
and rib circular machines and to machines having needle 
Selecting means therein. The invention is shown in con 
nection with one type of needle selection (cams and needle 
butts at several levels) in the FIGS. 1 through 8 and with 
another type of needle selection (inclined design wheel) 
in the FIGS. 9 through 15. 

In the apparatus of FIGS. 1 through 8, there are needle 
Selecting cams at four levels of each feed of the cam sec 
tions to act upon the needle butts at four corresponding 
levels of the needles, the latter also having a pair of butts, 
one above and one below the said four butt levels, upon 
which the main and the auxiliary stitch cams of the present 
invention act to lower the needles. The needles are shown 
in FIG. 6 at 4, 5, 6 and 7, being of normal construction at 
their hook and latch ends and having butts at six levels 
on their shanks. There are common level butts 8 and 9 at 
the lower and at the upper levels of all of the needle 
shanks with a butt 10 at the second level on needle 4, a 
butt 11 at the third level on needle 5, a butt 12 at the 
fourth level on needle 6 and a butt 13 at the fifth level on 
needle 7. 

In FIG. 1, the four feeds are indicated at 14, 15, 16 and 
17 while the six needle actuating cam levels at each of the 
feeds are indicated at 18, 19, 20, 21, 22 and 23. The four 
intermediate levels, 19 through 22, are the needle selecting 
levels at which there are selectively placed needle actuat 
ing cams to act upon the butts 10 through 13 while upper 
and lower levels, 18 and 23, have the main and the auxili 
ary Switch cams to act upon the needle butts 8 and 9, and 
additionally, raise cams may be placed at the level 23 at 
one or more of the feeds to act upon the butts 8 when it 
is desired to provide uniform raising action on all of the 
needles at such feed or feeds. Like characters are placed 
upon the several like cams even though such cams are at 
different levels and/or at different feeds, for example, 
each of the main switch cams at level 23 of feeds 14 
through 17 is indicated at 24 while each of the auxiliary 
stitch cams at level 18 of the same feeds is indicated at 
25. Similarly, knit raise cams, which elevate the needles 
to full latch clearing level, are shown at 26 in level 21 
of feed 14, in levels 19 and 20 of feed 15, in levels 20 and 
22 of feed 16 and in level 23 of feed 17. The tuck raise 
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4. 
cams, which elevate the needles to tuck level (with the 
old loops still on their latches), are shown at 27 in level 
22 of feed 15 and in levels 19 and 21 of feed 16. Shown 
at 28 in level 18 of all four feeds are guard cams 28 
which are associated with the auxiliary stitch cams 25 in 
fixed spaced relation thereto and which serve to prevent 
overthrow of the needle butts 9 (and of the needles) 
when the latter are lowered by the auxiliary stitch cams 25. 
Shown at 29, in association with each of the tuck raise 
cams 27, is a guard cam 29 which serves to prevent over 
throw of the needle butts when the latter are raised by 
the tuck raise cams 27. Shown also, at 30 in levels 19, 20 
and 22 of feed 14 and in level 21 of feed 15 are welt 
guard cams which act upon the needle butts of needles 
which are not to be raised by cams and which serve to 
keep these needles (if accidentally raised) at a welt level 
wherein their hooks will not take yarn nor interfere with 
the feeding thereof to the hooks of raised needles. 
The above set forth needle actuating cams are affixed 

to the wall 1 of the cam sections at each feed in novel 
manner which includes the formation of a double width 
vertical keyway milled in the inner side of the cam section 
at each feed, with a pair of side-by-side keys of rectangular 
cross section secured to the cam section in each keyway 
thereof and the several needle cams secured to the keys 
themselves. Each of the double width keyways is shown at 
31 with a pair of side-by-side keys 32 and 33 therein, the 
former each being secured in place by a pair of spaced 
screws 32' passing through suitable apertures in wall 1 of 
the cam section and threaded part way into suitable tapped 
apertures in the key itself while each of the latter is simi 
larly secured to the cam section by a screw 33. The said 
keys 32 and 33 are additionally positioned by means of 
suitable pins 32a and 33a set in the wall 1 and in the keys 
themselves. 

In the keyway 31, above the key 33 (which is shorter 
than the key 32), there is a relatively short section of a 
separate key 34 which is vertically adjustable within the 
keyway. This key is secured in position by means of a 
screw 34' extending through a suitable vertically elon 
gated slot 35, in the wall 1 and into threaded engage 
ment with the key 34, a suitable washer being placed 
between the head of screw 34 and the outer face of the 
wall 1 whereby the screw 34, after being loosened, may 
be moved vertically within the limits of the slot 35 (as 
key 34 is adjusted) and then tightened to position the 
key 34. A compression spring 36, set in suitable apertures 
in the upper end of key 33 and in the lower end of key 
34, serves to urge key 34 upwardly and is of assistance 
in the adjustment of the latter key. To also assist in the 
adjustment of key 34 (and the cams carried thereon), a 
large headed screw 37 is provided which is threadedly 
engaged vertically into the top of wall 1 in such disposi 
tion that the underside of its head (the outer edge of 
which is Serrated) overlies the key 34. Thus, when screw 
34' is loosened, the position of key 34 may be adjusted 
by appropriately turning the screw 37 against which the 
Spring 36 forces the key. The screw 37 is spring retained 
in adjusted position by a V-shaped flat spring 38 pressed 
into the serrations of the head of screw 37, the spring 
itself being retained in active position on the outer face 
of wall 1 by a pair of screws 38', 38 passing through 
the spring into threaded engagement with the wall. 
The Several cams 24 through 30 are each secured to 

one or the other of the keys 32 and 33 by means of 
Screws passing through the cams into threaded engage 
ment with the keys (the reverse being the situation as 
regards the cams 28), the latter having slots formed in 
their Tear sides to fit over the keys. Thus, screw 24 
passes through a suitable aperture in cam 24 into thread 
ed engagement with the key 33 to secure the cam there 
to. Similarly, screw 26' secures the cam 26 to key 32, 
screw 25 secures the cam 25 to key 34 and screw 28 
passes through key 34 into threaded engagement with 
can 28 to secure the latter to the key. The other cams 
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are similarly secured to their respective keys and, at 
each of the needle selecting levels 19 to 22, the keys 32 
are provided with suitably tapped holes 19, 20', 21' and 
22, FIG. 4, whereby any desired ones of the cams 26, 
27, 29 and 30 may be secured thereto. The particular 
choice of a selecting cam at each level of each feed, 
whether it be a knit raise cam 26, a tuck raise cam 27 
and guard cam 29 or a welt guard cam 30, will depend 
upon the action desired of each of the needles at each 
of the feeds and also upon the sequential arrangement 
of the needles 4 through 7 in the cylinder. If it is desired 
that all the needles are to knit at a feed, this may be ac 
complished by locating a knit raise cam 26 on a key 32 
at level 23 to act on butts 8, as in feed 17. 
The compound action of the main stitch cam 24 on 

butts 8 and of the auxiliary stitch cam 25 on butts 9 of 
needles 4 through 7 is graphically shown in FIG. 7 where 
in 39 represents the level of the surface over which the 
stitches are drawn (sinkers or the edge of a cylinder or 
dial), wherein 40 indicates a knitting yarn being fed to 
the needles through a yarn guide aperture 41 and where 
in the path of the needle hooks during plain knitting at 
a feed is indicated by the path lines 42, 43, 44 and 45, 
when all the needles are raised by the action of a cam 
26 at level 23 on the butts 8, as at feed 17 of FIG. 1. ; 
However, the stitch forming action itself is the same on 
selected needles raised by the cams 26 at the levels 19 
through 22. The needle hooks move up as they follow 
the path lines 42 to 43 as their butts 8 move up the cam 
face 26a of cam 26 and then move down to follow the 
common path line 43 to 44 as their butts 8 move down 
the face 24a of cam 24 to its point 24b. At this time the 
action of cam face 25a of cam 25 takes over on butts 9 
(the cam 24 being cut back below its point 24b to no 
longer act on the butts 8 beyond this point) and the nee 
dle hooks follow the common path line 44 to 45, the 
latter point being at the stitch forming level as the butts 
9 pass under the point of cam 25. The outline of cam 25 
has been superimposed in dotted lines over that of cam 
24 so that the action of butts 8 on cam face 24a of cam 
24 and that of butts 9 on cam face 25a of cam 25 may be 
clearly seen. It will be noted that portions of cams 24 
and 25 are common to an arc of the cam ring. Since the 
cam 24 is fixed it follows that the pathway 43 to 44 is 
likewise fixed and since the cam 25 is adjustable (as in 
dicated by the arrow in FIG. 7) it follows that the path 
way 44 to 45 will vary in accordance with the degree of 
adjustment. The fixed pathway 43 to 44 is determined by 
the action of the cam face 26b of cam 26 and that of 
cam face 24a of cam 24 up to its point 24b on the butts 
8 of the needles while the variable pathway 44 to 45 
is determined by the action of the lower end of the cam 
face 26b of cam 26 on the butts 8 of the needles and by 
the action of the lower end of the cam face 25a of cam 
25 on the butts 9 of the needles. Once the needles have 
passed cam 25 at a feed, they begin to rise for the next 
feed if they have a butt at a level where there is a cam 
26 or 27 and, as shown in FIG. 7, such upward move 
ment is also in a confined pathway between the cam Sur 
face 24c of cam 24 on butts 8 and the cam surface 26a 
of a cam 26 (or 27a of a cam 27, see FIG. 8) on the 
butts at the level at which such cam 26 (or 27) is lo 
cated. It may be noted here that the confined pathways 
for the needles may be determined either by the action 
of a pair of cam faces at one level acting upon common 
level butts on the needles or by the action of a pair of 
cam faces at separate levels acting upon spaced butts po 
sitioned at the said separate levels. As to needles which 
are raised to tuck level by cam face 27a of cam 27, 
FIG. 8, their butts also follow a confined pathway in 
their upward movement as determined by the action of 
cam face 27a on the needle butts at the level of cam 27 
and by the action of the cam face 24c of the cam 24 on 
the needle butts 8. The butts then move across the top 
of cam 27 between it and guard cam 29 until butts 8 are 
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6 
moved down by cam face 24a of cam 24 in a pathway 
determined by the action of cam face 24a on butts 8 and 
cam face 27b, FIG. 8, of cam 27 on the butts at the level 
at which cam 27 is located. Once point 24b has been 
reached, the cam 25 takes over to complete the tuck 
stitch movement to stitch forming level. Naturally, the 
pathway of the hooks of the tuck level needles does not 
extend up to the point 43 (the full latch clearing level) 
but stops short thereof with the old loops still on the 
latches and then moves across along the line 46 to join 
the pathway 43 to 44 and then moves downwardly to 
the stitch forming level at 45. 

It will be seen that the needle hook pathways, except 
for the line 44 to 45, are fixed by the action of fixed needle 
moving cams and that the pathway 44 to 45 will vary with 
the position of cam 25. The point 44 at which the cam 
25 starts to move the needles is after the needles, in both 
knit and tuck position, take the yarn 40 and therefore 
the position of the yarn feeding guide (of which its aper 
ture is shown at 41) may remain fixed and need not be 
changed when the stitch length is changed by adjusting the 
stitch cam 25. It will also be seen that since the needles 
follow fixed or confined pathways, their needle hooks do 
likewise so there is no possibility of overthrown needle 
hooks interfering with the yarn feeding. This is a distinct 
improvement over the action in machines wherein a single 
adjustable stitch cam is employed because in such ma 
chines when the stitch cam is moved to a new position 
the pathway of all the needle hooks is changed and this 
often requires a change in the position of the yarn guides 
to avoid drop stitches. Also, in such machines, confined 
pathways for the needles, as shown in the present inven 
tion, are not possible since room must be left available 
for movement of the entire stitch cam and as a result 
the needles are often overthrown upwardly or down 
wardly in such manner as to interfere with the yarn feed 
ing which results in undesirable drop stitches being 
formed. The extent to which the cam 24 acts before the 
cam 25 takes over may be varied and while it is shown 
that the cam 25 takes over just prior to the needle hooks 
passing the stitch forming line 39, the invention is not 
so limited, however, in all cases the action of both cams 
24 and 25 is required for the machine to be able to knit 
conventional fabrics and the basic changes institch length 
to be made in the machine and in the fabrics are made by 
adjusting the stitch cams 25. 
The cam layout in FIG. 8 is that of the cams at feed 

15 of FIG. 1 with the outline of cam 25 superimposed in 
dotted lines over the outline of cam 24. All needles 6 and 
7 passing this feed will be raised to full latch clearing 
level by the cams 26 at levels 19 and 20 acting on their 
butts 12 and 13, all needles 5 passing this feed will not 
be raised at all since no raise cam is present at level 21 
but the cam 30 at this level acting on butts 11 of any 
needles accidentally raised will lower these needles suffi 
ciently so that their hooks will not take yarn or interfere 
with the feeding thereof to other raised needles, and all 
needles 4 passing this feed will be raised by cam 27 at 
level 22 acting on their butts 10. Fixed pathways for the 
needles 6 and 7 are provided by the cam face 24c (of the 
cam 24 at the preceding feed 14) and the cam faces 26a 
of cam 26 and by the cam faces 26b of cams 26 and the 
cam face 24a of cam 24. A fixed pathway for needles 4 is 
provided by the cam face 24c (of the cam 24 at the pre 
ceding feed 14) and the cam face 27a of cam 27 and by 
the can face 27b of cam 27 and the cam face 24a of 
cam 24. 
A modification of the invention is shown in FIGS. 9 

through 15 wherein at each feed of a multi-feed latch 
needle circular knitting machine the main and the auxiliary 
Stitch cams act upon the lower two of three spaced butts 
on the shanks of the latch needles used in the machine 
while an inclined design wheel acts upon the third butts 
of the needles to selectively place them in welt, tuck or 
knit positions. Each of the cam sections of the machine 
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is arc-shaped in outline, as shown in FIGS. 9 through 11, 
and is L-shaped in cross section with its upright portion 
indicated at 50 and its base portion at 5, the latter being 
provided with one or more suitable apertures 52 through 
which Screws extend to secure each cam section in place 
on the machine frame. The needle selection is provided 
by an inclined design wheel 53 which acts upon the upper 
one, 54, of three spaced butts 54, 55 and 56 on the shanks 
of latch needles shown at 57, FIG. 14, to cause certain of 
the said needles to pass through the wheel at a low tuck 
level, others are raised to the regular tuck level and still 
others of the needles are raised to the full latch clearing 
level. The wheel is mounted in customary manner upon 
an inclined forked member 58 extending radially out 
wardly from the upper portion of the wall 50 of the cam 
section. The cams acting upon the butts 55 and 56 of 
the needles, FIGS. 9 and 15, includes the mainstitch cam 
59 acting on butts 56 to partially lower the needles, the 
auxiliary stitch cam 60 acting on butts 55 to lower the 
needles to stitch forming level, the guard cam 61 in fixed 
spaced relation to the cam 60 (and serving the same 
function as cam 28 in the first modification of the inven 
tion), the leveling cam 62 acting on butts 56 to raise the 
needles from their stitch forming level to which they were 
lowered by an auxiliary stitch cam (not shown) at the 
preceding feed and to bring them up to a common low 
tuck level for presentation of their butts 54 to the design 
wheel 53 at such low tuck level, the cam 63 which is a 
retractable wing cam and which acts upon the butts 56 
of those needles remaining at the low tuck level (after 
passing through the wheel 53 without being raised) to 
lower them to welt level so that they do not take yarn. 
in their hooks and the cam 64 which is a conventional 
fixed stationary guard cam adapted to act upon the butts 
54 of the needles to prevent the overthrow thereof. 
The several cams (other than the wing cam 63 which 

is positioned at the forward end of a member inserted 
into a milled opening formed in the wall 50) are secured 
to keys set in keyways in the inner side of the wall 50 in 
a manner similar to that described in connection with the 
apparatus of FIGS. 1 through 8. Set into the spaced verti 
cally extending keyways 65 and 66 milled in the inner side 
of wall 50 is a pair of keys 67 and 68 in keyway 65 and 
a pair of keys 69 and 70 in keyways 66, FIGS. 9, 12 and 
13. The cam 64 is secured to the key 67 by means of a 
screw 64 extending through the cam into threaded en 
gagement with the key while the latter is secured to the 
wall 50 by means of a screw 67 extending through the key 
into threaded engagement with the wall 50. The cam 62 
is similarly secured to the key 68 by screw 62 and the 
key 68 is similarly secured to the wall 50 by means of a 
screw 68. Also, the cam 59 is similarly secured to key 70 
by screw 59' and additionally by a pin 59c extending 
through cam and key while the latter is similarly secured 
to the wall 50 by a screw 70'. The cams 60 and 61 are 
likewise secured to the key 69 by screws 60' and 61' while 
the key is secured to the wall 50 in such manner as to 
permit vertical adjustment thereof. A screw 71 extends 
through a vertically elongated slot 72 in wall 50 into 
threaded engagement with the key 69 with a washer placed 
between the underside of the head of screw 71 and the 
outer face of the wall. A compression spring 73 disposed 
in a suitable aperture in the upper end of key 70 acts upon 
the lower end of key 69 to urge the latter upwardly, the 
key 69 in FIG. 13 being shown in its lowermost position. 
The rear upper portion of key 69 is cut away to provide 
the angled surface 74 which is in contact with a similarly 
angled face of an elongated adjusting hammer 75 set in 
the keyway 66, the member 75 being provided with a 
screw extension 76 passing through the wall 50 and upon 
the free end of which is placed a knurled head adjusting 
nut 77. Normally, when the screw 71 is tightened the key 
69 and its cams 60 and 61 are held fast in adjusted posi 
tion. When adjustment of these cams is desired, the screw 
7 is loosened and the adjusting nut 77 is turned on screw 
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76 to move the head 77 radially as required during which 
time the spring 73 keeps inclined surface 74 of key 69 in 
contact with the head 77 whereby the key 69 is adjust 
ably moved and thereafter the screw 71 is again tightened 
to hold the parts in position. A flat spring, similar to the 
spring 38 of the first embodiment, may be provided to act 
upon the knurled portion of the nut 77 to yieldingly main 
tain the same in position. 

In FIG. 15, the outline of the auxiliary stitch cam 60 
has been superimposed over that of the main stitch cam 
59 in order to show where the action of cam face 59a of 
the cam 59 on the butts 56 stops and the action of cam 
face 60a of the cam 60 takes over on the butts 55 to lower 
the needles to stitch forming level. The level over which 
the stitches are drawn is shown at 78 and the several 
paths of travel of the needle hooks are also indicated in 
FIG. 15. As the needle butts come (from stitch forming 
level at a preceding feed) up cam face 62a of cam 62 to 
the top thereof, their needle hooks follow the line 79 to 
point 80 which is the low tuck level of the needles at which 
level the butts 54 of the needles move toward the pattern 
wheel 53, the needles at this level being represented by 
the position of their butts at 54a, 55a and 56a. As to those 
needles whose butts 54 pass through wheel 53 without 
being raised thereby, their butts 56 pass along the top of 
cam 62, are lowered by wing cam 63 and are further 
lowered by the action of cam face 60a of cam 60 on 
their butts 55 to stitch forming level, while their needle 
hooks follow the pathway from point 80 to 81, 81 to 82, 
82 to 83 and 83 to 84, the latter being at the stitch form 
ing level. The action of wing cam 63 is to lower the non 
selected needles from their low tuck level to welt level 
wherein they do not take yarn. The action of the wheel 
53 on butts 54 to raise selected ones thereof to tuck 
level is indicated by the level of such tucked needles of 
which their butts are shown at 54b, 55b and 56b. These 
tucked needles continue on, with their butts 56 passing 
over cam 63 and into contact with cam face 59a of can 
59 which first lowers them part way after which they are 
lowered to stitch forming level by the action of cam face 
60a of cam 60 on their butts 55. The hooks of these 
tucked needles take yarn, following the needle path from 
point 85 (where they were raised by the wheel 53) to 
86, 86 to 87 over the cam 63, 87 to 88 on the cam face 
59a and 88 to 84 on the cam face 60a. As to those needles 
whose butts 54 are raised to latch clearing or knit level 
by the wheel 53, the level thereof is indicated by the posi 
tion of their butts at 54c, 55c and 56c. These needles 
continue on (with their butts 56 well above cam 63) 
until their butts 56 contact cam face 59a which first 
lowers them part way after which they are lowered to 
stitch forming level by the action of cam face 60a on their 
butts 55. The hooks of these knit needles take yarn, fol 
lowing the needle path from point 85 (where they were 
raised by the wheel 53) to 89, 89 to 88 on the can face 
59a and 88 to 84 on the cam face 60a. 

It should be noted that the needle butts are in a fixed 
and confined pathway as they are lowered from tuck level 
with their butts 56 between the cams 63 and 59 at which 
time the needles are taking yarn so that the position of 
the yarn feeding guides need not be changed when ad 
justments are made to the cam 60, as indicated by the 
arrow, to change the stitch length of the fabric being 
knitted. The needle butts are also in a fixed and confined 
pathway as they are raised by the cam 62 with their 
butts 56 between the cam face 62a of cam 62 and cam 
face 59b of a main stitch cam 59 (not shown) at the 
preceding feed of the machine. By reason of the cam ar 
rangement shown, it is possible to use shorter latch 
needles and accordingly the design wheels will be more 
effective in that they will now be required to raise the 
needles a shorter distance to latch clearing level. Fur 
thermore, by the use of separate spaced butts on the 
needle shanks for selective action by the design wheel 
and for movement by the needle operating cams, less 
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distance is required per feed so that more feed may be 
placed upon a machine of given diameter. 

While the compound stitch cam of the present inven 
tion has been shown as comprising a pair of spaced stitch 
cams acting upon a pair of spaced needle butts, the 
principle of the invention is not so limited and includes 
other arrangements of the main and the auxiliary stitch 
cams and of the needle butts, including the arrangement 
wherein the two stitch cams are at substantially a com 
mon level in overlying relation with both cams acting in 
sequence upon a common level butt of the needles. Addi 
tionally, one of the two stitch cams may be placed at a 
plurality of levels to act upon needle butts at said plu 
rality of levels while the other stitch cam is placed at a 
single level to act upon a common level butt of the needles 
at said single level. It should also be understood that while 
the design wheel 53 has been shown acting upon the sepa 
rate level butt 54 with the stitch cams acting upon the 
butts 55 and 56 at other levels, the invention is not so 
limited and it is within the scope of the invention for the 
design wheel to act upon the same butt upon which one 
of the stitch cams act in which case the needles will have 
only a pair of spaced butts thereon. 
What is claimed is: 
1. A multi-feed circular knitting machine having a 

circularly shaped slotted needle bed, a full complement of 
latch needles for said machine individually disposed in 
and movable lengthwise of the slots in said needle bed 
between latch clearing, tuck and stitch forming positions 
and having a circularly shaped sectional cam ring with 
means thereon to move said needles lengthwise of said 
slots, yarns fed to said needles at each of said feeds, said 
needles each having a pair of spaced butts extending from 
shanks thereof and said cam ring having a compound 
stitch cam disposed thereon at individual ones of the 
feeds of said machine, each said compound stitch cam 
comprising a relatively fixed main stitch cam and a rela 
tively adjustable auxiliary stitch cam, each said pair of 
main and auxiliary stitch cams being spaced in the direc 
tion extending lengthwise of said slots and having a cor 
responding pair of cam surfaces to engage said pair of 
needle butts to move said needles from their latch clear 
ing and tuck positions toward and to their stitch forming 
position, said pair of cam surfaces having portions there 
of common to an arc of said cam ring, said cam surface 
of said main stitch cam at each of said weeds being of a 
length to act upon all the needle butts of one of said pair 
thereof to commonly move said full complement of needles 
toward their stitch forming position only to and not past 
a common position the location of which is short of said 
stitch forming position and said cam surface of said 
auxiliary stitch cam at each of said feeds being adapted 
to act upon all of the butts of the other of said pair there 
of to thereafter commonly move said full complement of 
needles a common distance from their said common po 
sition to their stitch forming position, said stitch forming 
position being adjustable and being determined by ad 
justments of said auxiliary stitch cam, the hooks of said 
full complement of needles passing along a first common 
path during their movement by said mainstitch cam and 
thereafter passing along a continuing second common 
path during their movement by said auxiliary stitch cam, 
said main and said auxiliary stitch cams being continuous 
ly operative to act upon said full complement of needles 
and their said combined actions upon said needle butts 
being required to move said needles from their latch clear 
ing and tuck positions to their stitch forming position in 
the normal operation of said machine. 

2. A knitting machine as in claim 1 wherein said needle 
moving means on said can ring includes pattern select 
ing apparatus thereon in combination with the said stitch 
cams, said apparatus being operatively related to the said 
needles to move selected ones thereof to their tuck and 
latch clearing positions. 

3. A knitting machine as in claim 1 wherein the loca 
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tion of said common position of said needles is between 
their tuck and their stitch forming positions. 

4. A knitting machine as in claim 1 wherein said needle 
bed is a cylinder, wherein said needles are vertically dis 
posed and have said butts disposed at a pair of levels on 
their shanks, wherein said sectional cam ring is cylindri 
cally shaped and wherein said main and auxiliary stitch 
cams are disposed at a plurality of levels on said cam ring. 

5. A knitting machine as in claim 4 wherein said needle 
needle moving means on said cam ring includes pattern 
selecting apparatus thereon in combination with said 
main and auxiliary stitch cams, said apparatus being oper 
atively related to the said needles to raise selected ones 
thereof to tuck and to latch clearing levels. 

6. A knitting machine as in claim 5 wherein the shanks 
of said needles are each additionally provided with a butt 
disposed thereon at a level other than said pair of butt 
levels upon which said main and auxiliary stitch cams act 
and wherein said pattern means includes an inclined de 
sign wheel operatively related to said additional butt of 
said needles to raise selected ones thereof. 

7. A knitting machine as in claim 5 wherein the butts 
on said needles are disposed at three levels thereof, 
wherein said pattern means includes inclined design 
wheels operatively related to the upper level of butts of 
said needles to raise selected ones thereof, wherein said 
main stitch cams act upon the lower level of butts of said 
needles and wherein said auxiliary stitch cams act upon 
the middle level of butts of said needles. 

8. A knitting machine as in claim 5 wherein the shanks 
of said needles are additionally provided with individual 
butts disposed thereon at a plural number of levels other 
than the said pair of butt levels upon which said main and 
auxiliary stitch cams act, and wherein said pattern select 
ing apparatus includes needle raising cams placed at Se 
lected ones of a like plural number of levels in operative 
relation to said additional individual butts of said needles 
to raise selected ones thereof. 

9. A knitting machine as in claim 5 wherein the butts 
on said needles are disposed at six levels of which level 
six is closest to the hooks of the needles, said needles hav 
ing commonly disposed butts at levels one and six thereof 
and having individual butts disposed thereon at levels two 
through five thereof, wherein said pattern selecting appa 
ratus includes needle raising cams placed at selected ones 
of four levels in operative relation to the butts of said 
needles at said levels two through five thereof to raise 
selected ones of said needles, wherein said main stitch 
cams act upon the butts of said needles at said level six 
thereof and wherein said auxiliary stitch cams act upon 
the butts of said needles at level one thereof. 

10. A knitting machine as in claim 9 including raising 
cams placed in operative relation to the butts of said 
needles at said level six theerof to raise all of said 
needles. 

11. A knitting machine as in claim 8 wherein said 
raise cams are so disposed relative to said main and auxil 
iary stitch cams as to cause the butts of said needles to 
follow a confined pathway during their downward move 
ment by said stitch cams, the said confined pathway be 
ing provided by the action of said stitch cams on the 
needle butts being lowered thereby and by the action 
of the said raise cams on the needle butts passing thereby. 

2. A knitting machine as in claim 8 wherein said raise 
cams are so disposed relative to said main and auxiliary 
stitch cams as to cause the butts of said needles to follow 
a confined pathway during their upward movement by 
said raise cams, the said confined pathway being provided 
by the action of said raise cams on the needle butts being 
raised thereby and by the action of the said stitch cams 
on the needle butts passing thereby. 

13. A knitting machine as in claim 8 wherein at each 
feed of the machine said cam ring is provided with a pair 
of vertically positioned side-by-side keys and is provided 
with a common keyway within which said pair of keys is 



other thereof. 

1,778,974 
1,068,603 
2,871,684 
3,513,666 
822,564 

2,024,530 
2,435,269 
2,475,170 
2,911,807 

3,614,877 
2 

disposed, said raise cams being attached to one of said 3,283,540 1 1/1966 Levin ---------------- 66-36 
pair of keys and said stitch cams being attached to the 3,403,535 10/1968 Mishcon ---------- 66-50 AX 

3,457,736 7/1969 Mishcon ----------- 66-50 A 
References Cited FOREIGN PATENTS 

UNITED STATES PATENTS 1,056,774 5/1959 Germany ------------- 66-14 
10/1930 Grieve --------------- 66-14 1,201,220 7/1959 France -------------- 66-57 
7/1913 Paxton -------------- 66-42 148,162 2/1904 Germany ------------ 66-40 
2/1959 Burdett -------------- 66-14 103,190 1/1917 Great Britain --------- 66-40 
5/1970 Mishcon ------------ 6650 A 171,591. 11/1921 Great Britain --------- 66-57 
6/1906 Wheeler -------------- 66-38 
12/1935 Levin --------------- 66-36 WM. CARTER REYNOLDS, Primary Examiner 
2/1948. Curtis et al. ---------- 66-57 
7/1949 Zieve ---------------- 66-57 U.S. C1, X.R. 
11/1959 Lombardi ---------- 66-57 X 5 66-50, 54, 57 
6/1960 Mishcon et al. -------- 66-38 2,941,383 


