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My invention relates to the cams for operating
stitch-forming elements of knitting machines,
1. e., rieedles, sinkers, pressers, warp- or wrap-
thread guides, etc. For brevity, I refer herein-
after, for the most part, to only the raising of nee-

tion as illustrated in Figs. 11 to 20 At each place
along the needie bank where a camming is to be

- adjusted so as to project needles a lesser dis-

dles; the use of my invention for other purposes -

and its application to other knitting machine
instruments will be apparent therefrom. - Also
for brevity, I refer hereinafter to only machines
in which the needle bank is stationary and the
cams move over the needle bank; the applica-
tion of my invention to machines in which the

. cams are stationary and the needle banks move
will be understood therefrom.

In various circumstances the position of a
needle-raising cam must be changed from fime
to time to direct the needles to or to permit them
to pass at different levels. Usually however, no
change can be made in the position of a cam while
the cam is actually passing over needles, for the

reason that movement of a cam from one posi- .

tion to another while needles are passing over it
would cause one or more of the passing needles
to be placed or left at some intermediate level,
e. g., neither at the high level to which the cam
directs them when in one position nor at the
lower level at which they pass when the cam is
fully in its other position. In flat or straight
bar knitting machines therefore it has been cus-
tomary to change cam positions only at the ends
of the machine, and in circular machines it has
been customary to omit a number of adjacent
needles from at least one portion of the needle

" bed and to make all adjustment of the cams at
this one position whereat no needles operate. In
some instances at least these practices are ob-
Jectionable. -

Briefly, my invention enables cams to be moved
from one position to another in the midst of a
field of and while acting on stitch-forming ele-
ments, and accordingly avoids the objections to
the prior practices.

In the accompanying drawings which illustrate
my invention in various forms: Fig. 1 is an ele-
vation of a cam arrangement for raising sliding
atch needles of the cylinder of a circular knit-
ting machine to yarn taking or knit position,
which embodies the preferred form of my inven-
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tion; Fig. 2 is a cross section, partly in elevation, .

- gubstantially on the line II—II of Fig. 1, show-
ing additionally two needles in operation; Figs.
3 to 10 are diagrammatic representations of the
adjustable parts of the mechanism of Figs. 1 and
2 in various positions, illustrating the operation;
Figs. 11 to 19 are diagrammatic representations
of another form which my invention may assume;
Fig. 20 illustrates diagrammatically an arrange-
ment of needles suitable for the camming shown
in Figs. 11 to 19. :

Referring first to the application of my inven-
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tance, ‘e. g., where some camming of the cam
system is to be taken partly or entirely out of
action, I employ at least two groups ot needies
of different forms, for example, a group of one
or more needles { having long butts, and behind
this a group of one or more needles 2 having
short butts. Also at each place along the neédle
bank where 2 camming is to be adjusted so as to
project needles a greater distance, e. g. adjusted
from an inactive to an active position, I employ
at least two groups of needles of different forms,
for example, a group of one or more needles 2
having short butts and behind this a group of
one or more long butt needles 3. The manner
in which the needles differ in form is not of pri-
mary importance however, providing they differ
in such s manner that different lots of needles
are capable of responding differently to different
cams; it will be understood therefore that my
invention is not limited to long and short butt
needles, but that other needle forms are alter-
natives. It will be apparent too that, for ex-
ample, the needles 2 may be simply a needle
group of special form inserted in a fleld or bank
of needles that otherwise are all alike; or as
an alternative, the needles { and 3 may be simply
needle-groups of a special form or forms inserted
in a field or bank of needles that otherwise are
all like the needle or needles 2; as still another
alternative, it is not necessary that any other
given needle 4 or b of the needle bank be like any
of the needles 1, 2 and 3, and they msy differ
among themselves, as will become apparent.

Also at each place along the cam system where
a camming is to be adjusted to the end that
needles will be projected thereby a lesser dis-
tance than before, I provide adjustable cam
means operable on the needle group 2 particu-
larly and another adjustable cam means oper-
able on the needle group § but which is incapable
of operating the needle or needles 2 to the same
extent. Likewise I provide muitiple adjustable
‘cam means where camming is to be adjusted to
project the needles to a greater distance. Where
the camming is to be adjustable in both direc-
tions, & single set of multiple adjustable cam
means will serve for both purposes as appears
herein. Although other (and some more com-
plicated) caming arrangements are available I

- may use, for example, two similar swinging cams
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8 and 8 hinged at (0, placing the cam 8 sufficient-
ly close to the needle staffs to engage the short
butts of the needles 2 and placing the cam 8 close
enough to engage the long butts of the needles
{ and 3 but far enough from the needles to pass
the short butts of needles 2 without engaging the
latter. In the present instance these cams, in
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their upper positions, Fig. 11, are intended to
raise all needles from a lower path. 11 to an up-
per path 12 (where, for example, they may be
high enough to take yarn and clear their old
loops below, say, their latches); in thelr lower
positions, Pig. 14, they permit the needles to con-
tinue from path 11 to its\continuation 13°at the
same level. The cams 8 and 9 are movable inde-
pendently of each other, and can be swung from
their upper to their lower positions (and vice

2,260,570
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versa) automatically by suitable mechanism or

by hand through a suitable attachment. §

It will be understood that the cams 8 and 8
. move along the needle bank continuously (or
vice versa), and generally at a constant speed,

and that the needles are projected by their butts

engaging and sliding up the cam faces when the
.cams 8§ and 9 are raised (Fig. 11). Now in.order
to permit the camming to be adjusted as to its
. operating . position, it is necessary that each
needle group such as 1, 2 and 3, be of at least a
certain length, generally dependent on the speed
of the cams along the needie bank and the pe-
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delivery end of the long butt cam § (when in its
original position, Fig. 13) to a point 19 which is
spaced away from every point on the long butt
cam 9 a distance at least equal to_substantially.
(say one-half & needle space less than) the dis-
tance the camming system moves while-the re-
spective point on cam 9 is passing from its ini-
tial position (Fig. 13) to a position outside (e. g.
below) the new needle path I'1—I3 (Fig. 14), but
usually the length 8 must not be less than sub-
stantially the length of the lot of needles that,
at ahy moment while short butt cam 8 is in nee-
dle-raising position, may be in the process of be-
ing raised by the long butt cam 9 in its- original
(ct. Fig. 11) position. Thus it will be seen that
the distance 18, Fig. 13, is at least equal to (e. g.
is greater than) the length of the lot of five or
six long butt needles 1 that at any moment may
be in process of being raised by the long butt
cam 8 (Fig. 11) ; and also; comparing Figs. 13 and
14 (the latter showing the parts at the instant
the long butt cam 8 arrives at its new position),

it will be observed that the cam system as a

riods or lengths of time required to adjust the -

cams between their two positions, and it is nec-

i _ essary that the came movements take place at

certain definite times. Thus to permit adjust-
ment of a camming to a position where it will
project the needles to a lesser extent than before
(Including adjustment to an entirely inactive po-
sition), and referring to the particular construc-
tion illustrated for clarity, the length 14 of that

part of the needle bank that comprises the long "

butt needles | must be about. equal to at least
the (horizontal) distance 4 from a point 18§
near (say half & needle space from) the delivery
end of the long butt cam 8 (when in its original

position, Fig. 11) to a point 16 which is spaced-

away from every point on the short butt cam 8
8 distance at least equal to substantially (say
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whole moved .a distance equal to three needle
spaces while the point 20 on cam 9 was in proc-
ess_of moving from its upper position (Fig. 13),
to a position where it is at or below the bottom
of the new path §1—I3 of the needles (Fig. 14),
and that the point 19 is spaced from point 20 a
distance at least equal to this cam system move-
ment, namely three needle spaces; it will be ob- =~
served fuirther that the same is true with respect

“to every other point on cam 9 with which a nee-

dle butt might engage. Also to adjust the cam-
ming downwardly, the short butt cam 8 is start-
ed toward its new position when the first of the

" short butt needles 2 is substantially no nearer
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half a needle space less than) the distance the -

cam system moves while the respective point on
the cam 8 is passing from its initial (Fig. 11)
position through (e. g. to a position below) the
new path I1—I38 that the needles are to follow:
usually the length (4 must not be less than sub-
stantially the length of the lot of needles that
may be in the process of being projected to the
original needle path 12 at the moment the short
butt cam 8 starts toward its new position. ‘Thus
it will be seen, Fig. 11, that the distance 14 is at

least equal to (inasmuch as it is greater than, in-

the present instance) the length of the lot of five
needles being raised by the cams; also it will be
seen, comparing Figs. 11 and 12 (the latter show-
ing the parts at the instant the short but cam 8
arrives at its new position), that the cam sys-
tem as a whole moved along the needle bank a
distance equal to three needle spaces while, for
example, point 1T on cam 8 was in process of
moving from its upper (Fig. 11) position to a
position where this point 17 is at or below the
bottom of the new needle path |i—I3 (Fig. 12),
and that the point 16 is spaced from this point
1T a distance that is at least equal to (in the

present instance, is greater than) this distance of

cam system movement, namely three needle spaces,
and that this is true not only with respect to the
particular point 17 chosen but also is true with
respect to every other point on the short butt cam
8 with which a needle butt might engage. Also
(to permit the same camming adjustment) the
length 18 of the short butt needle group 2 must
be about equal to at least the distance from point

I5 near (say one-half a needle space from) the 75
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the adjustable camming than the point 16; thus
the short butt cam can be sfarted toward its
lower position when the parts are in the posi-
tions of Fig. 11. 'The more remote the first of
the short butt needles 2 is from the adjustable
camming at the instant the short butt cam 8
starts down, the longer the long butt needle
group | must be, as consideration will show. The
long butt cam 9 is to be started toward its new
position not earlier than the moment the last of
the long butt needles | reaches a satisfactorily
high position, e. g. the height of path 12, If the
starting of the cam 9 toward its new position is
materially delayed beyond this moment, the
length of the short butt needle group 2 must be
increased accordingly (i. e. point (9 placed ac-
cordingly more remote, as consideration of the
matter will show. Points 16 and {9 coincide in
the present instance because cams 8 and 9 are
alike and move to their new (e. g. lower) posi-
tions at the same rate of speed. In order to per-
mit the opposite adjustment of the camming,
that is to say, adjustment to a new position
wherein the camming will project the needles
to a greater extent (including adjustment from
an inactive to an active position), and again re-
ferring specifically. to the -particular construc-
tion illustrated for clarity, the length 21 (Fig.
15) of the short butt needle group 2 must be
about (say one-half a needle space less than)
equal to at least the distance from near the de-
livery end of the long butt cam 9 when in its ini-
tial position (Fig. 15) to a point 22 which is
spaced from the delivery end position of cam 9
when in its new position (Fig. 17) a (horizontal)
distance equal to the distance the cam system
moves while the cam 9 is moving from its initial
to its new position. Thus since the cam system




2,260,570 3

of the drawing advances a distance equal to three
needle spaces during the period within which the
cam 9 moves from its lower (Fig. 15) toitsupper
(Fg. 17) position, point 22 is spaced the (hori-
zontal) distance of three needie spaces from the
position of the delivery end of the raised cam §
(Fig. 17). Also (in order to permit the adjust-
ment of the camming in this opposite direction),
the length 23 of the long butt needle group 3
(Fig. 18) must be about (say one-half a needle
space less than) equal to at least the distance
from near the delivery end of the short butt cam
.- 8 when in its initial position (¥ig. 18) to a point
24 which is spaced from the delivery end of the
cam 8 when in its new position (Fig. 19) a dis-
tance equal to the distance the cam system moves
while the cam 8 is moving from its initial posi-
tion (Fig. 18) to its new position (Fig. 19). Thus
since the cam 8 rises while the cam system is ad-
vancing three needle spaces in the drawings, the
point 24 (Pig. 18) is spaced the distance of three
needles from the point which the delivery end
of cam 8 would occupy were it raised. The long
butt cam 9 is to be started toward its new posi-
tion when the first of the needles of the long
butt group 3 is substantially no closer to the ad-
justable camming than the point 22 (Fig. 1b).
The short butt cam 8 is to be started toward its
new position not substantially earlier than the
time the last of the short butt needles 2 leave it
(Pig. 18). If the starting of the short butt cam
8 toward its new position is delayed materially
beyond this moment, the length of the long butt
needle group 3 must be increased accordingly,
as consideration will show.

When the adjustable camming is to be adjust-
able in both directions (or otherwise is to be ad-
justable in a multiple manner) each needle
group must have the greatest length required by
any operation in which it takes part; thus in the
instance illustrated the needle group 2 need have
a length of only five needles to permit the ad-
justment of the camming for inactive to active
position, but requires a length of eight needles to
permit the adjustment from active to inactive
position; by giving this group 2 the latter length,
namely the length of eight needle spaces, the
grouping I, 2 and 3 (Fig. 20) suffices for adjust-
ment of the camming in both directions.

Consideration will show also that the foregoing
statements of the required lengths of the differ-
ent needle groups are subject to minor variation
depending on the distance between adjacent
needles and the particular instants at which the
cams are started to mew positions; the claims
herewith are to be understood accordingly. Al-
so it will now be evident that the form of the re-
maining needles 4 and 5 of the machine is imma.-
terial as before stated, provided only that such
as are to be raised by the adjustable camming at
any time, are of such form as to be raised by one
of the cams 8 and 9.

In accordance with the foregoing, the opera-
tion of the arrangement illustrated is as follows,
assuming that the needie arrangement is that
of Fig. 20 and that each cam 8 and 8 moves from
one position to another during the period in
which the cam system (or more specifically, any
chosen point on the cam system) advances along
the needle bank the distance of three needle
spaces: To take this camming out of action, the
short butt cam 8 is started down when the first
of the short butt needles 2 arrive near point 16
shown in Fig. 11. While this cam is moving
down, only long butt needles { are traveling this
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camming; these long butt needles are raised fully
to the intended path 12 by cam 9. Cam 8 reaches
its new position before the first of the short butt
needles 2 strike any point on the short butt cam
8 that might raise it (Pig. 12), and accordingly
all the short butt needles pass directly from path
Il to path (3. When the last of the long butt
needles | reaches the high level intended for it
(e. g. path (2), Fig. 13, the long butt cam 8 is
started down. While the long butt cam ismoving
down, only short butt needles 2 are traveling the
camming, and these are passing it at the low
level of 13. . Cam 9§ reaches its new position be-
fore the first of the needles following group 2
reaches any point on cam 9 that might raise it
to above the level 13 (Fig. 14), and accordingly
all needles following group 2 (marked 3 in the
drawings, but regardless of whether long or
short butt needles) will pass to the path {3 with-
out being raised. ‘To restore the adjustable cam-
ming to action again, the long butt cam 9 is
started toward its new position when the first
of the long butt needles 3 is about at point 22 as
shown in Fig. 15; it will be understood that this
action can take place either at the same short
butt group 2 as that at which the camming was
rendered inactive as described above, or at any
other station where there is a group of at least
five short butt needles 2 and five long butt nee-
dles 3. Any short butt needles 2 at this camming
at this time passes on to path 13 without being
ralsed; however, any of the long butt needles 3

that may strike the cam 8 during its upward

movement, first strike it so far from its delivery
end that (Fig. 16) they are delivered fully at the
upper path 12 (PFig. 17). As soon as the last of

 the short butt group 2 has left the cam 8 (Fig.
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18), the latter is started up. The needle group
3 now sliding up cam 8 is so long (Fig. 18) that
any needle § that may strike cam 8 during its
upward movement is delivered fully to path 12
also. Accordingly all needles following the nee-
dles 3 will pass to the upper path 2 again.
When the alternative needle paths 2 and 13
are separated by some considerable distance, em-
ployment of my invention in the manner shown
in Figs. 11 and 12 may require a larger number
of special needles in some one or more of the
groups {, 2 and 3 than is desirable from other
considerations. Also, I prefer glidingly adjust-
able cams rather than swinging or hinged cams.
I prefer therefore the form of my invention
illustrated in Figs. 1 to 10. In this form, an ad-
justable camming 28, 26 directs the needles-only
part way to one of their intended paths and is
supplemented by a fixed cam 28. A space or
path for the needle butts is provided back of
(e. g. below) the cam 28 through which the butts
can pass cam 28 to one of their paths and the
adjustable camming serves, in one position, to
direct or permit the needles to pass to this bye-
race and, in another position, to direct the
needles to a cam surface 2T of the fixedly
mounted cam 28 which completes the projec-
tion of the needles to the alternative path. In
such an arrangement therefore the adjustable

camming is required to move shorter distances.

than in the arrangement of Figs. 11 to 19 for ex-
ample, accordingly its elements require less time
to make their movements, and accordingly the
needle groups (, 2 and 3 can be shorter and may
even comprise but one needle each even though
the two alternate paths are spaced a consider-
able distance apart as shown at 12 and 13 in Fig.
12 for example.

-
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Pig. 1 {llustrates a c&mming for cylinder
needles and shows the side of the cam system
against which the needles bear. - In the present
Instance the inclined cam face 27 can be as-
sumed to raise latch needles high enough to clear
their loops below their latches and take yarn
‘from a yarn guide, although again it will be
understood that the invention is not limited to
this. The cam 28 is fixedly mounted on a cam
carrier, and behind it another fixedly mounted
‘cam or cams 28 return the needles again to a
lowered position. In accordance with my pref-
erence, this camming also is arranged for needles
differing in form by their butt lengths. Ac-
cordingly, the cams 28 and 29 are of sufficient
“thickness and so placed as fo act on both the
long butts and the short butts. The cam 2§ is
placed to engage only long buit needles, and
the cam 26, placed between cam 25 and the
needle bank, engages the short butts. Con-
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veniently, cam 28 is mounted on a post 32 slid- -

able vertically in the cam carrier, e. g. 33, and
at its upper end the post 32 is provided with a
projecting actuating pin or roller 34, and like-
wise cam. 26 may be carried by a vertically slid-

25

able post 38 in the cam carrier and provided with °

a projecting operating pin or roller 36 at its upper
end. Individual slotted or cam wheels 37 and 38

act on the rollers 34 and 36 and thereby position

the sliding posts 32 and 38 and their correspond-
ing cams. Each cam wheel 37 or 38 is provided
externally with a convenient number, say three,
downwardly projecting cams 39, and a similar
number of upwardly projecting cams 40 at the
intermediate spaces; thus these two groups of
cams, in each instance, provide a track for the
roller 34 or 36 having alternately high and low
stations as will be observed from Figs. 1 and 2.
Each of the cam wheels 371 and 38 is rotatably
mounted on, say, the cam carrier, and con-
veniently is provided with a star wheel 44 hav-
ing, say, as many points as there are stations
in the roller track of the corresponding cam
wheel (six inithe present.instance), so that as a
star wheel is struck by a projecting member mov-
ing along or around the needle bank, the corre-
sponding cam wheel 37 or 38 is thereby turned
the distance of one station and thereby the
corresponding cam 25 or 26 is either raised or
lowered, as will be observed from Figs. 1 and 2;
as will be understood, the machine can be pro-
vided with, say, a projecting finger or fingers
revolving around the machine axis and movable
into the levels of the star wheels at will whenever
. either of the cams 25 or 26 is to be shifted in
position. A spring-pressed ball 45 and notches
in the face of a star wheel 44 to receive it (or
some analogous device) can be used to assure
each cam wheel being brought to and held in
exactly each of its proper stations between suc-
cessive movements. My invention is not alto-
gether limited to this type of construction for
operating such cams as 25 and 26, but it is a
convenient one, and a desirable one since it per-
- mits each of the cams 25 and 26 to be moved
rapidly between its various positions.

In view of the short distance the long and
short butt cams 25 and 26 are required to move,
and the rapidity with which each can be moved
from its upper to its lower position and vice
versa by, for example, the form of their oper-
ating mechanisms illustrated in Figs. 1 and 2,
each distinctive needle group (corresponding to
groups 1, 2 and 3 of Fig. 20), need comprise only
one needle. Thus a short butt needle 46 fol-
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lowed and preceded by a single long butt needle
41 and 47a are sufficient to permit the camming
to be adjusted in both directions at this part of
the needle bank; i, e,, the form of the remaining
needles is a matter of indifference, they may be
all long butt, or all short butt, or mixed long and
short butts. : :

_ The operation of the arrangement of Figs. 1 and:
2 is {llustrated in Figs. 3 to 10. For clarity of
1llustration, cam 26 is placed at a slightly lower
level than cam 25 in Figs. 3, 6, 7 and 10; it will be
understood that actually they may stand at equal
levels when in the positions represented in these
figures, and the same is true with respect to the
camming of Figs. 11-19, To adjust this cammiing
from its lower to its upper position, the star wheel
44 of cam wheel 81 is first turned one step. This
is so done that the high butt cam 28 is started
upwardly (Fig. 3) at a time when the long butt
needle 41 has left it, when in rising it will pass the
low butt needle 48 (Fig. 4), and when it will de-
liver long butt needle 47a well onto the supple-
mental cam 28 (Fig. 5) e. g. thrusting 47g up-
wardly as it rises if 471q strikes it before it reaches
its upper position. . The star wheel 44 of cam
wheel 38 is then turned a step so that the short
butt cam 26 is started upward substantially as
soon as the short butt needle 46 leaves it (Fig. 5),
and reaches its upper position (Fig. 6) in time
to deliver the first needle 48 onto cam 28; in the
alternative (i. e. if the butt of this first needle 48
is long enough ‘o engage cam 25) this first needle
behind 47a will slide up cam 25 to cam 28. All
needles, providing they have butts long enough to
engage either cam 26 or cam 26, will now be deliv-
ered to cam 28 and hence reach their upper path,
80 long as the camming 25 and 26 remains in its
upper position. To réturn the camming to its
lower position, the star wheel 44 of cam wheel 38
is turned another notch (in the same direction
as before), so that the short butt cam 28 is started -
down as the short butt needle 46 approaches the
adjustable camming (Fig. 7) and in time to cause
the delivery.end of cam 26 to reach its new (lower)
position before 46 strikes it (Figs. 8 and 9). Ac-
cordingly the short butt needle 48 proceeds to the
lower level. As soon as long butt needle 41 has
been delivered high enough to engage cam 28
(Fig. 8 or Fig. 9), the star wheel 44 of cam wheel
31 is turned another notch (in the same direction
as before) and thereby the long butt cam 2§ is
returned to its lower position before long butt
needle 471a can be raised by it (Fig. 10). ‘Needle
&1a therefore proceeds at the lower level, the
camming is now adjusted fully to the lower posi-
tion, and all subsequent needles following 41a will
pass to the lower path.

I prefer adjustable camming sliding in the di-
rection of needle projection, as with cams 25 and
26, since this permits its needle-engaging sur-
faces to, as it were, retreat from the needles as
the camming moves, e. g. downwardly, and thus
helps to permit a cam to begin its downward
movement even as late as the instant a needle is
about to strike a cam (Figs. Tand 9). Also a cam-
sliding arrangement provides the same effective
length of cam in all positions (compare, e. g., Figs.
4 and .5 with Figs. 15 and 16). Both these fea~-
tures tend to shorten the lengths of the special
needle groups. .

. Usually I attach to the sliding post 32 a guard
cam 45 which is thick enough to be engageable by
the short needle butts 46 as well as the long butts
of the needles 47 and #7e¢. This cam 45 is placed
sufficiently far above the long butt cam 28§ to
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permit the needle butts to pass between the two
(Figs. 1 and 2). Its purpose is primarily to pre-
vent needles rising jnadvertently. For example,
in its lowered position it will serve to prevent
needle butts passing below cam 43 from rising in-
advertently, for any cause, to a position where
the butts may strike the forward point of the cam
28. In some instances, in moving downwardly, it
may thrust down partly raised needles and pass
them below the point of cam 28.

In view of the fact that any one of the needle
groups I, 2 and 3 may comprise only a single
needle (as appears, for example, in Figs. 1 to 10),
it will be understood that the word ‘“group” is
used herein as referring to a single needle as well
as to & plurality of needles. Also it will be un-
derstood of course that my invention is not lim-
ited to the details of construction and operation
described above and illustrated in the accompa-
nying drawings, except as appears hereinafter in
the claims.

I claim:

1. In a knitting machine, a bank of stitch-
forming elements, a part of which comprises
at least one stitch-forming element differing in
form from at least one other stitch-forming ele-
ment comprising a part of the bank behind the
first mentioned part, and camming adjustable
from an initial to a new position to change the
path of the stitch-forming elements of the bank
from an initial to'a new path, said camming in-
cluding a first cam means operable on the first
mentioned part of the bank but ineffective on
the second mentioned part of the bank and a
second cam means effectively operable on said
second part of the bank, said first cam means
being movable toward its new position after said
second cam means has started toward its new
position, the length of the first mentioned part
of the bank being at least equal to substantially
the distance from near the delivery end of said
first cam means when in its initial position to
a point which is spaced from every point on said
second cam means & distance at least equal to
substantially the distance the cam system moves
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justable from an initial to a new position to
change the path of stitch-forming elements from
an initial to a new path, said camming including
a cam means operable on the first mentioned
part of said bank and another cam means ef-
fectively operable on the second mentioned part
of the bank but ineffective on the first mentioned
part, the first mentioned cam means being mov-
able toward its new position after the second

‘mentioned cam means has started toward its

new position, the length of the first mentioned
part of the bank being at least equal to substan-
tially the distance from near the delivery end of
said another cam means, when in its initial po-
sition, to a point which is spaced from the de-

" livery end of said another cam means, when in
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while the respective point on the second cam

means passes from its initial position through
the new path for stitch-forming elements, but
said length not being less than substantially the
length of the lot of stitch-forming elements that
may be passing over the first cam means when
the second mentioned cam means starts toward
its new position, and the length of said second
mentioned part of the bank being at least equal
to substantially the distance from near the de-

its new position, a distance at least equal to the
distance the cam system moves while sald an-
other cam means passes from its initial to its
new position, and the length of the second men-
tioned part of the bank being at least equal to
substantially the distance from the delivery end
of the first mentioned cam means, when in its
initial position, to a point which is spaced from
the delivery end of the first mentioned cam
means, when in a new position, a distance equal

‘to the distance the cam system moves while the

first mentioned cam means passes from its initial
position to its new position.

3. In a knitting machine, a bank of stitch-
forming elements, a part of which comprises
at least one stitch-forming element, a second
part of which behind said first part comprises
at least one stitch-forming element, and a third
part of which behind said second part of the
bank comprises at least one stitch-forming ele-
ment, the stitch-forming element or elements
of said second part of the bank differing in form
from the stitch-forming elements of the first
mentioned and said third parts of the bank, and
camming adjustable from an initial to a new
position and vice versa to change the path of
stitch-forming elements from an initial to a
new path and vice versa, said camming includ-
ing o filrst cam means operable on the first and
third mentioned parts of the bank but ineffec-

" tive on the second part and a second cam means
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livery end of the first cam means when in its °

jnitial position to a point which is spaced from
every point on the first cam means a distance
at least equal to substantially the distance the
cam system moves while the respective point on
the first cam means passes from its initial posi-
tion through the said new path, but the length
of the second mentioned part of the bank not be-
ing less than substantially the length of the lot
of stitch-forming elements that, at any moment
while the second mentioned cam means Is in its
initial position, may be in the process of being
acted on by the first cam means in its initial
position.

2. Tn a knitting machine, a bank of stitch-
forming clements, a part of which comprises at
least one stitch-forming element of one form
and another part of which, behind the first men-
tioned part, comprises at least one stitch-form-
ing element of another form, and camming ad-
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effectively operable on said second part, the first
cam means being adjustable subsequent to the
second cam means on adjustment in one direc-

tion and in advance of the second cam means -

on adjustment in the opposite direction, the
length of the first mentioned part of the bank
being at least equal to substantially the distance
from. near the delivery end of said first cam
means when in its initial position to a point
which is spaced from every point on said second
cam means a distance at least equal to sub-
stantially the distance the cam system moves
while the respective point on said second cam
means passes from -its initial position through
the new path for stitch-forming elements, but
said length not being less than substantially the
length of the lot of stitch-forming elements that
may be passing over the first cam means when
the second mentioned cam means starts toward
its new position, the length of said second part
of the bank being at least equal to substantially
the distance from mnear the delivery end of the
first cam means when in its initial position to
a point which is spaced away from every point
on the first cam means a distance at least equal
to substantially the distance the cam system
moves while the respective point on the first cam
means passes from its Initial position through
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the new path, and also being at least equal to
substantially the distance from near the delivery
end of the first cam means when in its new
position to a point which 1s spaced from the de-
livery end of the first cam means when in its
initial position a distance equal to the distance
the cam system moves while the first cam means
passes from its new to its initial position, but
the length of saild second part of the bank not
being less than substantially the length of the
lot of stitch-forming. elements that, at any mo-
ment while the second cam means 1is in its initial
position, may be passing over said first cam
means when in its initial position, and the length
of the third part of said bank being at least
equal to substantially the distance from near
the delivery end of the second cam means when
in its sald new position to a point which is
spaced from the delivery end of the second cam
means when In its said initial position a distance
equal to the distance the cam system moves

while second cam means passes from its new

position, to its initial position.

"~ 4. The subject matter of claim 1, character-
ized by the fact that said second cam means is
movable toward its new position beginning at
the time when the first of the stitch-forming
elements of said second part of the bank is
spaced away from every point on the second cam
means 2 distance at least equal to substantially
the distance the cam system moves while the
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tively adjustable in position by movements in
directions substantially parallel to the directions
of the movements of sald stitch-forming ele-
ments, and in which one of said cam means is
operable on stitch-forming elements of one of
said forms but not on stitch-forming elements of
the other form and the other camming means
is operable on stitch-forming elements of both
sald forms, which consists when changing In -
one direction, in moving sald other camming
means to its new position while only stitch-
forming elements of said one form are passing
said associated cam means, and moving said one
cam means to its new position while only stitch-
forming elements of said other form are passing
the associfated cam means, and, when changing
the camming in the opposite direction, in moving
sald one cam means to its then new position
while only stitch-forming elements of said other
form are passing the associated cam means, and
thereafter moving said other cam means to its
then new position while only stitch-forming ele-
ments of said one forin are passing the associated
cam means.

8. In a knitting machine, a bank of stitch-

* forming elements having adjacently located

30

respective point on said second cam means passes -

from its initial position throtigh the new stitch-
forming element path, and the first cam means
is movable toward its new position beginning at
the time when the last of the stitch-forming ele-
ments of the first mentioned part of the bank
substantially reaches the path of the stitch-
-forming element preceding if.

5. The subject matter of claim 2, character-
ized by the fact that the first mentioned cam
means is movable toward its new position be-
ginning substantially when the last of the stitch-
forming elements of the first mentioned part.of
the bank leaves it, and the second mentioned cam
means is movable toward its new position be-
ginning at a time when the first of the stitch-
forming elements of the second mentioned part
of the bank is spaced from the delivery end
position of the second mentioned cam means
when in its said new position a distance at least
equal to substantially the distance the cam sys-
tem moves while said second mentioned cam
means is moving from its said initial to its said
new position. i

6. The method of changing the position of
camming in a knitting machine having a plu-
rality of stitch-forming elements of different
forms and a plurality of associated cam means
operable respectively on stitch-forming elements
of sald different forms, which consists in moving
sald cam means toward their new positions suc-
cessively, and moving each from an initial to a
new position while only stitch-forming elements
of a form or forms operable by another of said
cam means are being delivered from said cam-
ming.

7. The method of changing the position of
camming in a knitting machine having stitch-
forming elements of at least two different forms
and at least two associated cam means, respec-
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stitch-forming elements of different form, a fixed
cam operable on all of said stitch-forming ele-
ments to actuate said elements to.desired posi-
tions, 8 bye-race being provided around said fixed
cam through which stitch-forming elements may
pass said cam without being actuated thereby, a
cam operable on, stitch-forming elements of one
form but ineffective on stitch-forming elements
of another form, and another cam operable on
stitch~-forming elements of said other form, the
said two cams being movable successively be-
tween positions wherein they direct stitch-form-
ing elements to said fixed cam for actuation
thereby and positions wherein the stitch-form-

ing elements pass to said bye-race. .

9. In a knitting machine, a bank of needles
including a lot of at least three successive needles .
in which needles intermediate the ends of said
lot differ in length of butt from the end needles
of the lot, a fixed needle-projecting cam oper-
able on all the needles of said lot, a bye-race
being provided back of said fixed cam through
which the needle butts may pass without being
projected by said fixed cam, and a long butt
cam and a short butt cam, said long and short
butt cams being movable successively between
positions wherein they project needles to said
fixed cam for further projection thereby and
positions wherein the needles pass to said bye-
race.

10. In a knitting ma.chine, a cam, a longitu-
dinally sliding post on which said cam is
mounted, a wheel provided with an undulatory
track cammed in the direction of the length of
the post, for sliding said post, and means for
turning the wheel.

11. In g knitting machine, a long butt cam, a
short butt cam adjacent thereto, a sliding post
on which the long butt cam is mounted, an
adjacent sliding post on which the short butt
cam is mounted, two wheels each provided with
a cammed track for.sliding one of said posts,
said wheels being turned in different orders and
at different times but one shortly after the other.
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