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ABSTRACT OF THE DISCLOSURE 
A multi-feed circular knitting machine of the cylinder 

and dial type. Cams other than stitch cams and guard cams 
are provided in the conventional cylinder cam box. The 
Stitch cams and guard cams are mounted on an angu 
larly adjustable ring constituting an upper cylinder cam 
box. By adjustment of this ring the relative positions of 
the cylinder and dial stitch cams can be varied. Associated 
with each cylinder stitch cam are alternative combined 
yarn guides and latch guards extending for different dis 
tances circumferentially of the cylinder and adapted to 
be brought into the operative position selectively depend 
ing upon the cam timing. 

This invention relates to multi-feed circular knitting 
machines of the cylinder and dial type. The invention re 
lates primarily to such machines in which the dial cam 
plate and the cylinder cam box are stationary and the 
cylinder and the dial rotate relatively thereto, but is also 
applicable to such machines in which the cylinder and 
dial remain stationary and the dial cam plate and the cylin 
der cam box revolve relatively thereto. 
The invention has reference to means for effecting ad 

justments in the timing of the cams in such machines, 
that is to say adjustments in the relative positions of the 
cylinder and dial stitch cams at each feed and hence the 
relative timing of the knocking-over of loops from the 
cylinder and dial needles by such cams during knitting. 
As well known, it is sometimes necessary in such ma 

chines that there is synchronised timing, that is to say 
that the knitting cams on the dial cam plate and in the 
cylinder cam box at each feed are in alignment with one 
another so that the cylinder and dial needles are simul 
taneously actuated by their stitch cams. However, it is 
also required at times that there is delayed timing accord 
ing to which at any one feed the stitch cam on the dial 
cam plate and the stitch cam in the cylinder cam box are 
relatively offset a short distance angularly about the com 
mon axis of the cylinder and dial. For these purposes pro 
vision is conventionally made in multi-feed machines of 
the type concerned for effecting adjustments of the timing 
of the cams. Such timing is conventionally varied, either 
by changing the cylinder stitch cams, (i.e. the stitch cams 
in the cylinder cam box) that is to say replacing them by 
stitch cams of another form or profile, or by moving 
the cylinder stitch cams. Alternatively, the dial cam plate 
is adapted to be moved relatively to the cylinder cam box. 
These conventional methods of adjusting the cam tim 

ing suffer from disadvantages. The first two methods of 
respectively changing or moving the cylinder stitch cams 
are slow and tedious, whilst it is difficult to make pro 
vision for the third method, i.e. that of moving the dial 
cam plate, because more room is required for each knit 
ting cycle, which increases the cost of the machine. 
An object of the present invention is to overcome these 

disadvantages by providing a multi-feed machine of the 
type concerned furnished with simple and efficient means 
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for angularly adjusting the positions of all of the cylin 
der stitch cams in unison relatively to the dial stitch cams, 
whereby the timing can be readily varied without inter 
fering with the dial cam plate. 
The machine constituting this invention is character 

ised in that the cylinder stitch cams and associated guard 
cams at all of the feeds are so mounted as to be movable 
together angularly about the common axis of the cylin 
der and dial relatively both to the cylinder cam box 
housing the remaining cams of the cylinder cam system 
and also to the dial cam plate, whereby the relative posi 
tions of the cylinder and dial stitch cams can be varied. 
The idea is that the cam timing of the machine can be 

readily adjusted by varying the angular positions of the 
cylinder stitch cams. 

Preferably, the machine includes, in association with 
each feed, alternative combined yarn guides and latch 
guards the latter being of different sizes such as to ex 
tend for different distances circumferentially of the 
needle cylinder, which can be selectively brought into 
the operative position depending upon the cam timing 
to which the machine is adjusted. 

This is necessitated by the fact that with synchronised 
timing the latch guard only requires to be quite short to 
ensure that the needle latch is held open for the requisite 
time whereas with delayed timing the latch guard requires 
to extend further circumferentially for holding the needle 
latch open for a somewhat longer period corresponding to 
the extent of the delay, i.e. the angular displacement. 

Conveniently, the cylinder stitch cams and the associ 
ated guard cams at all of the feeds are mounted upon a 
common component whereby the cam timing can be 
readily adjusted by varying the angular position of the 
common component. The component may be adjusted 
into either the synchronous timing position or the posi 
tion providing maximum delay or to any intermediate 
position providing a shorter delay. 
The component may be in the form of a ring extending 

completely around the cylinder of the machine and form 
ing an upper cylinder cam box disposed above a lower 
cam box housing the remaining cams of the cylinder cam 
System. 
Where the cylinder and dial are stationary and the 

dial cam plate and cylinder cam box revolve, the ring 
carrying the cylinder stitch cams and guard cams will 
require to revolve together with the cylinder cam box 
but will be adjustable angularly relatively to the latter 
and to the dial cam plate for adjusting the cam timing. 
One specific constructional example of a machine of the 
type concerned incorporating the invention will now be 
described with reference to the accompanying drawings, 
wherein: 
FIGURE 1 is a vertical cross sectional view through the 

upper portion of one side of the needle cylinder and cam 
boxes and the adjacent portions of the dial and of the 
dial cam plate, 
FIGURE 2 is a detail underside plan view showing the 

means facilitating turning of the ring angularly and for 
locking the ring in the adjusted position, 
FIGURE 3 is a vertical cross sectional view through one 

side of the needle cylinder and cam boxes, the section 
being taken through a plane displaced angularly about the 

70 

axis of the needle cylinder from the plane along which 
the section of FIGURE 1 is taken, 
FIGURE 4 is a diagrammatic generation of the ad 

jacent portions of the cam systems in the upper and lower 
cylinder cam boxes for two adjacent feeds and of the 
portion of the adjacent cam system on the dial cam plate 
adjusted to a delayed timing, 
FIGURE 5 is a diagrammatic perspective view of a part 

comprising two alternative combined yarn guides and 
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latch guards showing the shorter latch guard in the opera 
tive position adjacent the cylinder and dial needles, and 
FIGURE 6 is a diagrammatic perspective view of the 

part shown in FIGURE 5, but with the larger latch guard 
shown in the operative position. 
The machine of this example is of basically conven 

tional form and only those parts and re-arrangements in 
accordance with the invention will be discussed in the fol 
lowing description. As will be seen from FIGURES 1 and 
3, the machine has a rotatable needle cylinder , equipped 
with a circular series of needles 2 and, for controlling 
the latter, a circular series of rocking jacks 3 located below 
the needles in the same tricks or grooves in the cylinder. 
The machine includes a rotatable dial 4 equipped with 
radially extending needles 5 and an associated fixed dial 
cam plate 6 of conventional form. 
A fixed lower annular cam box 7 concentrically sur 

rounds the needle cylinder in alignment with the jacks 3 
and is of conventional form except that only a portion of 
the cam system is housed within this cam box, i.e. no stitch 
cams or associated guard cams are housed therein. How 
ever, jack raising, clearing cams 8, levelling cams 9 and all 
other requisite cams (not shown) and selecting mechanism 
10 are housed within lower cam box. 7 as shown in FIG 
URE 4. 
An annular fixed plate 11 is disposed above lower cam 

box. 7 and is supported upon a plurality of spaced posts 
11a and extends around cylinder 1. Mounted upon upper 
face of plate 11 is an annular ring 12 which can be turned 
angularly upon plate 11. Ring 12 is centred upon plate 11 
by a narrow annular rib 11b on the plate 11 and is re 
tained by means of bolts 3 extending through slots 11c in 
plate 11 (FIGURE 3). The slots 11c are of a size to ac 
commodate the angular adjustment of ring 12. A washer 14 
is interposed between the head of each boit 13 and the un 
derside of plate 11. Mounted concentrically upon ring 12 is 
an angle section annular component or ring 15 having a 
cylindrical portion extending upwardly for a short axial 
extent co-axially around cylinder 1 and forming an upper 
cam box housing cylinder stitch cams 16 and associated 
guard cams 17 for all feeds of the machine (FIGURE 4). 
Ring 15 is centred on the ring 12 by an annular rib 12a 
on the latter. Rings 12 and 15 are secured together by 
screws 15a (FIGURE 1) and in effect constitute an inte 
gral ring-form component. 

Each of the cylinder needles 2 is furnished with a single 
knitting butt 2a which is to be operated upon by stitch 
cams 16 and guard cams 17 in the upper cam box 15. 
The jack raising cams 8 housed within cam box 7 

are adapted to raise selected jacks 3, and hence selected 
needles 2, so that these are actuated by stitch cams 16. 
Each of the rocking jacks 3 is formed at one edge with 
a fulcrum 3a, and has a presser butt 3b, disposed below 
the fulcrum, which is acted upon by the selecting mech 
anism 10, and an operating butt 3c disposed below the 
fulcrum, which is acted upon by cams 8. 
The arrangement is the conventional one in which the 

lower ends of the rocking jacks 3 selected by the selecting 
mechanism 10 are pressed by the latter into the tricks of 
the cylinder 1 so that operating butt 3c is out of contact 
with jack-raising cam 8, such jacks 3 are not raised and 
cylinder needles 2 are not raised but are allowed to remain 
down in a non-knitting cam track. The lower ends of 
others of the jacks 3, as determined by the relevant select 
ing mechanism 10, at each feed are allowed to remain out 
of the tricks so as to be contacted by jack-raising cam 8 
whereby jacks 3 and associated needles 2 are raised into 
the knitting track. 
The means facilitating the turning of the ring component 

12, 15 angularly in either direction comprise lever 18, 
(FIGURES 1 and 2) pivotally mounted by means of a 
vertical pivot pin 19 upon and at the underside of plate 11. 
Pin 19 is constituted by a bolt, the reduced end of which 
is screwed into a bore in plate 11. The leading end of 
lever 18 is recessed to form a forkpiece, the two limbs 
18b of which straddle a vertical pin 20 depending from 
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4. 
ring 12 at a point a short distance from pivot pin 19. 
Pin 20 extends through a slot 11d (FIGURE 2) formed 
in plate 1 and of greater width than the diameter of pin 
20 and of a length to accommodate the requisite angular 
adjustment of the ring component 12, 15, the movement of 
the latter being determined by abutment of the pin 20 
against the end of slot 11d. 
Turning of lever 18 in one direction or the other about 

pin 19 will turn ring component 12, 15 angularly in one 
direction or the other for cam timing purposes. Lever 18 
is of short length and is formed with a socket 18a to 
receive the end of a detachable turning bar 21 (FIGURES 
1 and 2). 
The means for locking the rings in an adjusted position 

comprise two lugs 18c, integral with lever 18, and extend 
ing to opposite sides of pin 9, the lugs being formed with 
screw tapped holes receiving two screws 22 extending par 
allel to one another flanking pin 19 and the leading ends 
of which abut against two pegs or equivalent stops 23 
depending from plate 11 (FIGURE 2). When ring 15 
has been adjusted, in order to lock it in its adjusted posi 
tion, screws 22 are screwed into the holes until the leading 
ends abut against stops 23. Screws 22 are furnished with 
locknuts 22a. 
The timing of the machine can be readily adjusted by 

simply adjusting the angular position of ring 15 con 
stituting the upper cam box. This can be adjusted into 
either the synchronous timing position, in which the axes 
X and Y in FIGURE 4 of the peaks of the cylinder stitch 
cams 16 and the dial cams 26 are in alignment, or the 
position providing maximum delay in which the axes X 
and Y are displaced a distance Z as shown in FIGURE 4, 
or to any intermediate position providing a commensurate 
ly shorter delay. 
A part indicated generally at 24, FIGURES 5 and 6, 

comprising two alternative combined yarn guides and latch 
guards of different effective circumferential extents is as 
sociated with each feed of the machine. Each part 24 
(FIGURES 5 and 6) is in the form of a flat plate com 
prising a central mounting portion 24a; a short portion 
24b extending transversely at one end of, to one side of, 
and in the same plane as, the mounting portion 24a and 
constituting a latch guard of short length, i.e. extent cir 
cumferentially of the needle cylinder, having a hole 24e 
therein constituting a yarn guide, and a longer portion 
24c extending transversely at one end of, to the opposite 
side of, and in the same plane as, the mounting portion 
24a and constituting a latch guard of longer length and 
having a hole 24f therein constituting a yarn guide. Mount 
ing portion 24a is formed centrally with a circular hole 
24d whereby the part is mounted upon a horizontal pin 
25 projecting from a bracket (not shown) secured to the 
dial can plate 6. Manifestly, one yarn guide and latch 
guard 24b or 24c or the other may be brought into the 
operative position by simply turning the part about the 
mounting pin 25. The relevant face of each yarn guide and 
latch guard 24b or 24c is arranged to guard the latches 
of the cylinder needles 2 whilst the edge thereof is ar 
ranged to guard the dial needles 5. 
Although it has been assund in the above description 

that ring component 12, 15 is adjusted manually it will 
be apparent that the ring could be adjusted automatically 
by any Suitable power operated means, e.g. either elec 
trically and/or mechanically under suitable control for ex 
ample on the timing chain of the machine. Moreover, the 
combined yarn guides and latch guards 24 may be sim 
ilarly moved selectively into the operative position auto 
matically by power operated means. 
We claim: 
1. A multi-feed circular knitting machine comprising a 

needle cylinder; a set of needles operable in said cylinder; 
a dial concentrically arranged with respect to said needle 
cylinder; a set of needles operable in the dial; a dial cam 
plate above the dial; cams on the dial cam plate for oper 
ating said dial needles; a cam box associated with said 



3,422,638 
5 

needle cylinder; cams other than stitch cams and guard 
cams in said cam box; said needle cylinder, together with 
the said dial, and said cam box, together with said dial 
cam plate, being relatively rotatable about the common 
axis thereof; mounting means adjacent to said needle 
cylinder, and stitch cams and guard cams mounted on 
said mounting means in such a way as to be movable to 
gether angularly about the common axis of said cylinder 
and said dial relatively both to said cam box and to said 
dial cam plate, whereby the relative positions of said cylin 
der and dial stitch cams can be varied, wherein the im 
provement comprises, in association with each cylinder 
stitch cam, alternative combined yarn guides and latch 
guards (24), the latter being of different sizes such as to 
extend for different distances circumferentially of said 
needle cylinder, which can be selectively brought into the 
operative position depending upon the cam timing to 
which machine is adjusted. 

2. A machine according to claim 1, wherein said mount 
ing means is constituted by a component in the form of an 
angularly adjustable ring extending completely around 
said needle cylinder, and forming an upper cylinder cam 
box disposed above the aforementioned cylinder cam box. 

3. A machine according to claim 2, which includes 
means for turning said ring component comprising a fixed 
annular plate associated with said cylinder cam box, a 
pivot pin upon said fixed plate, a lever on said pivot pin 
and a pin on said ring component at a point spaced from 
said pivot pin and engaged by said lever whereby turning 
of said lever in one direction or the other will turn the 
ring component angularly in one direction or the other for 
adjusting the cam timing; and means for locking said 
ring component in an adjusted position comprising two 
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lugs integral with said lever and extending to opposite 
sides of said pivot pin, each of said lugs being formed 
with screw tapped holes and two screws extending par 
allel to one another, flanking said pivot pin and engaged 
in said holes. 

4. A machine according to claim 1, wherein a mounting 
pin is provided adjacent each cylinder stitch cam, and said 
alternative combined yarn guides and latch guards asso 
ciated with each cylinder stitch cam comprise a part 
mounted on one of said pins, whereby the part can be 
turned about the pivot pin to bring either one yarn guide 
and latch guard or the other into the operative position. 
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