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@ Cam element for the accomplishment of driving chains in knitting machines.

@ The cam element (1) consists of a plate-like
element (13) which, by means of bending workings,
is so shaped that it exhibits, on its longitudinal
extension, two first rectilinear lengths (14) consecu-
tively connected through a U-shaped bending (15)
and welded to each other, and two second rectilinear
parallel lengths (17) linked to the first rectilinear
lengths (14) by two ccnnecting lengths (16) symmet-
rically diverging towards the second rectilinear
lengths (17). The first (14) and second (17) lengths

in the cam element respectively define a male por-
tion (2) and a female portion (3) provided with an
engagement seat (4) in which the male portion (2) of
a contiguous cam element can be inserted. The cam
elements (1) can be oscillatably linked one after the
other by pivot pins (9) passing through holes {10, 11)
formed in the respective male (2) and female (3)
portions so as to create a so-called "Glieder chain"
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The present invention relates to a cam element
for the accomplishment of driving chains, currently
named "Glieder chains" in knitting machines of the
type comprising: a male portion of a flat plate-like
conformation; a female portion having an engage-
ment seat disposed in alignment with said male
portion and into which the male portion of a contig-
uous cam element can be fitted, which male por-
tion is adapted to be oscillatably linked to the
female portion by a pivot pin extending through
respective through holes formed in said male and
female portions.

It is known that in knitting machines the opera-
tion of the different cooperating members for the
accomplishment of a manufactured article such as
for example tubular guide carriers, tubular weft
yarn guides and so on, is achieved by means of
driving mechanisms taking the movement from
driving chains, the so-called "Glieder chains™. Said
Glieder chains, consisting of cam elements linked
together one after the other so as to form an
endless loop, are operatively engaged on a driving
wheel and optionally on one or more idler rollers
mounted in the knitting machine structure.

The driving wheel when taken in rotation drags
the Glieder chains so that the cam elements for-
ming it are forced to act upon respective cam
followers in order to transmit the due movemenis
to the different members of the knitting machine. In
fact each cam element on its lateral profile exhibits
a base side having an arcuate extension and adapt-
ed to abut against the botiom of the respeciive
race provided on the driving wheel, and a top side
which is suitably shaped depending upon the
movement to be fransmitted to the corresponding
cam follower.

According to one type of Glieder chain cur-
rently used, a substantially plate-like male portion
and a female portion provided with an engagement
seat substantially matching the shape of the male
portion and disposed in alignment therewith are
defined on the longitudinal extension of each cam
element. The mutual engagement of the different
cam elements takes place by fitting the male por-
tion of one element in the engagement seat pro-
vided in the female portion of another element and
afterwards mutually hinging the two elements by
means of a pivot pin passing through suitable holes
formed in the male and female portions respec-
tively of each cam element.

In most cases it is provided that each pin,
suitably sized in length, should link two cam ele-
ments of each of the Gleider chains present in the
knitting machine. In addition, at the locations com-
prised between two chains each pivot pin oper-
atively engages with a grip notch formed sideways
to the driving wheel races in order to ensure the
constant dragging of the Glieder chains, without the
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risk that undesired slippings may occur.

It is to be noted however that the use of
Glieder chains formed with cam elemenis of the
above described type has some drawbacks both as
regards manufacturing costs and operative level.

In the connection it is to be pointed out that for
manufacturing the above described cam elements
it is necessary first to continuously extrude a bar
the section of which corresponds to the longitudinal
section profile of the cam element which must be
obtained. Therefore, the male portion and female
portion with its respective engagement seat will
have to be already defined in the extruded bar.

It is from the above bar that the single lengths
will be afterwards cut and in each single length the
base side and top side will be subsequently formed
by mechanical working so as to create the finished
cam element.

The manufacture of the extruded bar needs the
semifinished product o undergo many passages
through as many extruders and therefore involves
the use of very complicated extrusion equipments
which results in high costs.

In addition it is to be noted that the exirusion
processes do not allow the engagement seat to
have a longitudinal extension greater than given
values.

This restriction appears disadvantageous in
connection with the workability of the cam element
when the mechanical removal of material must be
carried out in order to define the base and top
sides. This material removal must in fact take place
on very extended surfaces.

The reduced extension of the engagement seat
also limits the possibility of reducing the weight of
the cam element and therefore of the Glieder chain
assembly used in the knitting machine. Obviously
this fact brings about a greater energy consump-
tion when the Glieder chains are taken in rotation
during the operation of the knitting machine.

In addition said impossibility of obtaining suffi-
ciently wide engagement seats appears particularly
disadvantageous in the cases in which the Glieder
chains must follow a substantially S-shaped path
between different idler rollers for the purpose of
achieving a reduced bulkiness. Under this situation
in fact the rollers around which the chains are
wrapped according to an opposite bending direc-
tion relative to the direction of the driving wheel
cannot be manufactured with sufficiently reduced
diametrical sizes. Actually, between different con-
secutive cam elements mechanical interferences
occur which limit the possibility of mutual oscilla-
tion of the same in the way opposite that in which
the training of the Glieder chain on the driving
wheel takes place.

Presently, Glieder chains are also available
which consist of an alternate succession of first
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cam elements substantially comprised of a shaped
plate, and second cam elements comprised of a
pair of shaped plates the ends of which are dis-
posed in side-by-side relation and linked to the
ends of the first cam elements contiguous thereto.
The Glieder chains in which this type of cam
elements are used are also adapted to be wrapped
on idler rollers of reduced sizes in an opposite way
relative to their training direction on the driving
wheel. However manufacturing chains of the above
type is rather hard and the assembling of a much
greater number of components than in the pre-
viously described Glieder chains is required.

The main object of the present invention is
substantially to solve the problems of the known art
by providing a cam element for Glieder chains
which can be manufactured in a very simple and
cheap manner and is adapted to form chains which
can be wrapped also on idler rollers of reduced
diameters in an opposite way relative to the train-
ing direction of the chain itself on the driving wheel.

The foregoing and further objects which will
become more apparent in the course of the present
description are substantially attained by a cam
element for the accomplishment of Glieder chains
in knitting machines, characterized in that said
male portion and female portion are formed with a
suitably bent and shaped plate-like element exhibit-
ing, on its longitudinal extension: two first rectilinear
lengths consecutively connected by a U-shaped
bending and disposed parallelly to each other in
side by side relation in order to define said male
portion; iwo connecting lengths diverging symmet-
rically from the respective first rectilinear lengths;
and two second rectilinear lengths each extending
parallelly from one of said connecting lengths in
order to define said female portion.

Further features and advantages will be best
understood from the detailed description of a pre-
ferred embodiment of a cam element for the ac-
complishment of Glieder chains in knitting ma-
chines in accordance with the present invention,
given hereinafter by way of non-limiting example
with reference to the accompanying drawings, in
which:

- Fig. 1 is a perspective view showing a cam
element according to the invention;

- Fig. 2 is a perspective partly sectional view
given by way of example only, of a Glieder
chain formed with the inventive cam ele-
ments, operatively engaged on a respective
driving wheel of a knitting machine;

- Fig. 3 is a side view of the driving wheel
engaging a Glieder chain formed with cam
elements in accordance with the invention;

- Fig. 4 is a side view showing, stiil by way of
example only, a Glieder chain formed with
the inventive cam elements, disposed in en-
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gagement on an idler roller causing its being
wrapped thereabout in an opposite way rela-
tive to its training direction on the driving
wheel;

- Fig. 5 is a perspective view of a second
embodiment of the cam element in question.

Referring particularly to Figs. 1 to 4, a cam
element for the accomplishment of Glieder chains
in knitting machinss in accordance with the present
invention has been generally identified by refer-
ence numeral 1. The cam element conventionally
comprises a male portion 2 of flat plate-like con-
formation and a female portion 2 provided with an
engagement seat 4 disposed in alignment with the
male portion 2. Still in known manner, the cam
element 1 on its lateral profile exhibits a base side
1a having an arcuate extension and arranged so as
to abut against the bottom of a race 6 exhibited by
a driving wheel 7 installed on a knitting machine
not shown as not of importance to the ends of the
invention. The driving wheel 7, operated in rotation,
is conventionally arranged so as to ensure the
dragging of a Glieder chain B formed with the
linkage of a number of cam elements 1 in succes-
sion.

Also defined on the lateral profile of the cam
element 1 is a top side 1b which, suitably shaped
depending upon requirements, is designed to
slidably act on a cam follower, not shown as known
per se, operating close to the driving wheel 7 in
order to transmit given movements to one or more
members of the knitting machine connected there-
to.

As clearly shown in Fig. 2, the mutual engage-
ment of the single cam elements 1 is achieved by
fitting the male portion 2 of each cam element 1
into the engagement seat 4 provided in the female
portion 3 of the contiguous cam element.

Also provided is a plurality of pivot pins 9
passing through holes 10, 11 formed in the male
portion 2 and female portion 3 respectively, in
order to link the different cam elements 1 to one
another. In the embodiment shown in Fig. 2, pins 9
as well as the driving wheel 7 are designed to
engage other Glieder chains not shown as not of
importance to the ends of the invention, adapted to
be fitted in auxiliary races 6a exhibited by the
driving wheel itself. In addition each pin 9 lends
itself to be operatively engaged by grip notches 12
formed on the driving wheel 7 sideways to the
races B, 64, in order to ensure the correct dragging
of the Glieder chains B by the driving wheel itself.

In an original manner, in accordance with the
present invention, the male portion 2 and female
portion 3 of each cam element 1 consist of at least
a plate-like element suitably bent and shaped.

More precisely, in the embodiment shown in
Fig. 1 the cam element 1 consists of a single plate-
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like element 13 which, by appropriate bending op-
erations known per se and therefore not described,
is so shaped that on its longitudinal extension it
exhibits two first rectilinear lengths 14 consecu-
tively connected by a U-shaped bending 15 and
disposed parallelly to each other in side by side
relation in order to define the male portion 2. Sym-
metrically diverging from the first rectilinear lengths
14 are two short connecting lengths 16 followed by
two second rectilinear lengths 17 extending paral-
lelly to each other so as to define the female
portion 3.

Preferably the first rectilinear lengths 14 match
each other and are made integral by at least a
welding area 18. Obviously, the U-shaped bending
connecting the first rectilinear lengths 14 fo each
other may also be made so that said first rectilinear
lengths are parallelly spaced apart from each other
by a predetermined amount.

In Fig 5 a different embodiment of the cam
element has been generally identified by 21. It is
substantially identical to the one shown in Fig. 1
apart from the fact that in this case the presence of
the U-shaped bending 15 connecting the first rec-
tilinear lengths 14 to each other is not provided.
Therefore the cam element 21 is formed with a pair
of suitably bent and shaped plate-like elements, the
first rectilinear length 14 of one plate-like element
13 being disposed parallelly to and in side by side
relation with the first rectilinear length of the other
plate-like element 13 to which it is fixedly engaged
preferably by means of welding areas 18.

Advantageously, according to a further feature
of the present invention, in both embodiments the
cam element 1, 21 is so structured that its engage-
ment seat 4 has a length "1" corresponding to the
whole length of the female portion 3, the amount of
which is at least half the amount of the overall
length "L" of the cam element iiself. Due to this
particular expedient the consecutively hinged cam
elements 1, 21 are free to carry out very wide
oscillations about the axes of the respective pivot
pins 9. Therefore the Glieder chain 8 consisting of
the cam elements of the invention will be adapted
to be wrapped on idler rollers having a very re-
duced diameter in the opposite way relative to the
training direction of the driving wheel 7. For the
sake of clarity this operating condition of the
Glieder chain 8 is shown in Fig. 4.

As shown in said figure, under this situation the
pivot pins 9 engage on the idler roller 19 so as to
make the Glieder chain 8 follow an arcuate path, its
wrapping direction being opposite with respect to
the training direction of the driving wheel 7. As can
be easily understood the wrapping arc of chain 8
has a very reduced radius.

The present invention attains the intended pur-
poses.
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It is to be noted in fact that the manufacture of
the cam elements 1, 21 in accordance with the
invention merely involves continuous bending oper-
ations carried out on a sheet, followed by optional
welding and subsequent cutting so as to obtain a
plurality of shaped lengths which will then be sub-
mitted to conventional mechanical workings in or-
der to define the base side 1a and top side 1b
thereof.

Advantageously workings related to sheet
bending and welding will involve much lower costs
than the extrusion workings hitherto used for manu-
facturing the cam elements of the known art.

In addition, as the engagement seat 4 formed
in the cam element of the invention is relatively
wide, Glieder chains adapted to be wrapped on
idler rollers of very reduced diameter can be ac-
complished and the wrapping can even take place
in a direction opposite that of the driving wheel.

It will be understood that, being the engage-
ment seat wide, the weight of the cam element will
be greatly reduced as well as, as a result, the
weight of the Glieder chain assembly used in knit-
ting machines. Due to the reduced weight, the
running of the Glieder chains will require less con-
sumption of energy.

It will also be appreciated that, being the en-
gagement seat wide, the amount of material to be
removed during the mechanical workings for defin-
ing the base 1a and top 1b sides will be less than
in the known art. As a result time will be saved too
in carrying out said mechanical workings.

Obviuously the present invention is susceptible
of many modifications and variations, all falling
within the scope of the invention idea characteriz-
ing it.

Claims

1. A cam element (1) for the accomplishment of
driving chains currently named "Glieder
chains" (8), in knitting machines comprising;

- a male portion (2) of a flat plate-like
conformation;

- a female portion (3) having an engage-
ment seat (4) disposed in alignment with
said male portion (2) and into which the
male portion of a contiguous cam ele-
ment can be fitted, which male portion is
adapted to be oscillatably linked to the
female portion (3) by a pivot pin (9) ex-
tending through respective through holes
(10, 11) formed in said male (2) and
female (3) portions,
characterized in that said male portion
(2) and female portion (3) are formed
with a suitably bent and shaped plate-like
element (13) exhibiting, on its longitudi-
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nal extension:

- two first rectilinear lengths (14) consecu-
tively connected by a U-shaped bending
(15) and disposed parallelly to each other
in side by side relation in order to define 5
said male portion (2);

- two connecting lengths (16) diverging
symmetrically from the respective first
rectilinear lengths (14); and

- two second rectilinear lengths (17) each 10
extending parallelly from one of said con-
necting lengths (16) in order to define
said female portion (3).

2. A cam element (21) for the accomplishment of 15
driving chains currently named "Glieder
chains" (8), in knitting machines comprising:

- a male portion (2) of a flat plate-like
conformation;

- a female portion (3) having an engage- 20
ment seat (4) disposed in alignment with
said male portion (2) and into which the
male portion of a contiguous cam ele-
ment can be fitted, which male portion is
adapted to be oscillatably linked to the 25
female portion (3) by a pivot pin (9) ex-
tending through respective through holes
(10, 11) formed in said male (2) and
female (3) portions,
characterized in that said male portion 30
(2) and female portion (3) are formed
with a pair of suitably bent and shaped
plate-like elements (13) exhibiting, on
their longitudinal extension:

- two first rectilinear lengths (14) disposed 35
parallelly to each other in side by side
relation and fixedly engaged with each
other in order to define said male portion
2%

- two connecting lengths (16) diverging 40
symmethrically from the respective first
rectilinear lengths (14); and

- two second rectilinear lengths (17) each
extending parallelly from one of said con-
necting lengths (16) in order to define 45
said female portion (3).

3. A cam element (1) according to claim 1, char-
acterized in that said first rectilinear lengths
(14) match each other and are mutually fas- 50
tened by welding (18).

4. A cam element (21) according to claim 2,
characterized in that said first rectilinear
lengths (14) match each other and are mutu- 55
ally fastened by welding (18).
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