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Description

[0001] This invention relates to apparatus for making
an adaptor which is used in heating and ventilation sys-
tems. More especially, this invention relates to apparatus
for making an adaptor which is used in heating and ven-
tilation systems and which is used to connect ducting
which is of a square cross sectional shape to ducting
which is of a circular cross sectional shape.

[0002] In the heating and ventilation industry, it is pre-
ferred to use ducting which is of a circular cross sectional
shape rather than ducting which is of a square cross sec-
tional shape. This is because the ducting which is of the
circular cross sectional shape is cheaper to manufacture
than the ducting which is of the square cross sectional
shape. It is common practice in the heating and ventila-
tion industry to use ducting which is of a square cross
sectional shape in situations which demand the use of
such ducting, and then to connect to ducting which is of
a circular cross sectional shape as soon as possible.
[0003] Inthe heating and ventilation industry, the duct-
ing which is of the square cross sectional shape is con-
nected to the ducting which is of a circular cross sectional
shape by an adaptor. The adaptor is often known as a
square-to-round adaptor. The adaptor is made on a fold-
ing machine. The folding machine was in fact made for
other purposes and it is awkward and time consuming to
produce the adaptor on the folding machine. With the
known adaptors that are produced on the folding ma-
chine, it is necessary to produce them in two halves,
which are then welded together.

[0004] Known apparatus which obviates or reduces
the above mentioned problem is as shown in US 5 775
162 A or GB 2494678. In GB 2494678 there is shown
apparatus for making an adaptor which is used in heating
and ventilation systems and which is used to connect
ducting which is of a square cross sectional shape to
ducting whichis of acircular cross sectional shape, which
apparatus comprises:

(i) a work area for receiving sheet metal to be made
into the adaptor;

(ii) a creasing member which is for creasing the sheet
metal on the work area;

(iii) a pivot member about which the sheet metal is
pivoted on the work area such that the creasing
member is able to make a plurality of creases which
are in the sheet metal and which extend from the
pivot member in order to produce a transition part of
the adaptor which is positioned between a first end
of the adaptor which is of the square cross sectional
shape and a second end of the adaptor which is of
the circular cross sectional shape; and

(iv) operator means for causing the creasing member
to operate and crease the sheet metal.

[0005] The apparatus as shown in GB 2494678 is ad-
vantageous in that it is able to make the adaptors faster
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than with the folding machine. This is because the appa-
ratus has the operator means for causing the creasing
member to pivot with respect to the work area and crease
the sheet metal. This leaves an operator of the apparatus
with both hands free to manipulate the sheet metal about
the pivot member to desired positions with respect to the
pivot member for being provided with the creases that
are required to produce the transition part of the adaptor.
The apparatus is also advantageous in that it is able to
make the adaptor in two halves which are welded togeth-
er as with the known folding machine, or alternatively in
one piece, which is a facility not available with the known
folding machine.

[0006] The apparatus as shown in GB 2494678 re-
quires that the sheet metal be provided with a hole to
receive the pivot member, which is preferably a pivot pin.
The provision of the hole requires a separate operation.
It would be an advantage if this separate operation could
be avoided. This is especially so if the hole is punched
into the apparatus by hand because it not only avoids
loss of time but it also helps to avoid operator fatigue.
[0007] Also, when the pivot member is located in the
hole in the sheet member, the pivot member is of a cross
sectional size which prevents the creases formed in the
sheet metal converging closely together. The creases in
the sheet metal are only able to converge to an extent
defined by the cross sectional size of the pivot member.
Iltwould be an advantage if the creases in the sheet metal
could converge together more closely, thereby improving
the appearance of the formed adaptor.

[0008] It is an aim of the present invention to provide
the above mentioned advantages.

[0009] Accordingly, the presentinvention provides ap-
paratus for making an adaptor which is used in heating
and ventilation systems and which is used to connect
ducting which is of a square cross sectional shape to
ducting which is of a circular cross sectional shape, which
apparatus comprises:

(i) a work area for receiving sheet metal to be made
into the adaptor;

(ii) acreasing member which is for creasing the sheet
metal on the work area;

(iii) a pivot member about which the sheet metal is
pivoted on the work area such that the creasing
member is able to make a plurality of creases which
are in the sheet metal and which extend from the
pivot member in order to produce a transition part of
the adaptor which is positioned between a first end
of the adaptor which is of the square cross sectional
shape and a second end of the adaptor which is of
the circular cross sectional shape; and

(iv) operator means for causing the creasing member
to operate and crease the sheet metal;
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and which apparatus is characterised in that:

(v) the pivot member comprises a plate portion which
locates in use in a V-shaped slot in the sheet metal,
and a shank portion which mounts the plate portion
on the apparatus; and

(vi) the plate portion is pivotable with respect to the
work area to enable the sheet metal to pivot on the
work area.

[0010] With the apparatus of the present invention, the
sheet metal is able to be located on the plate portion of
the pivot member and there is no need to provide the
sheet member with a hole for receiving a pivot member.
Also, the creases formed in the sheet member are able
to converge closely together because the plate portion
is able to be considerably narrower than a pivot member.
[0011] The apparatus of the present invention may be
one in which the plate portion is fixed to the shank portion,
and in which the shank portion pivots in a recess in the
apparatus. Alternatively, the apparatus may be one in
which the shank portion is fixed to the apparatus, and in
which the plate portion pivots about the shank portion.
[0012] The apparatus may be one in which the creas-
ing member has an offset blade. The offset blade allows
the adapter to be formed with a pattern of creases at a
right angle to the square end of the adaptor.

[0013] The apparatus may be one in which the creas-
ing member comprises an upper brace for preventing the
flexing of the creasing member when making the creas-
es. The use of the upper brace is advantageous when
the creasing member is of a long length.

[0014] The apparatus may be one in which the creas-
ing member comprises a creasing blade, and in which
the creasing blade is removable from the remainder of
the creasing member so that the creasing blade is re-
placeable when itbecomes worn. Other types of creasing
member may be employed, including creasing members
with fixed creasing blades.

[0015] The apparatus may be one in which the work
area includes a bed.

[0016] The apparatus may be one in which the bed
comprises two bed parts, in which the two bed parts form
opposite sides of the bed, and in which the two bed parts
are removable bed parts so that they are replaceable
when they become worn.

[0017] When the apparatus includes an offset blade,
then the apparatus may be one in which the bed is offset
to line up with the offset blade.

[0018] The apparatus may comprise a frame which is
constructed to allow flat packaging for transportation, and
self-assembly on site. Other types of frame may be em-
ployed so that, for example, the frame may be a fixed
frame.

[0019] The apparatus of the present invention may be
one in which the creasing member is pivotally mounted
with respect to the work area, and in which the operator
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means causes the creasing member to operate such that
the creasing member pivots with respect to the work area.
Other types of creasing member may be employed, and
other types of movement of the creasing member may
be employed.

[0020] The apparatus of the present invention may in-
clude depth adjuster means for adjusting the amount of
movement of the creasing member and thereby the depth
of the creases made in the sheet metal. The depth ad-
juster means may comprise a screw bolt. Other types of
depth adjuster means may be employed.

[0021] The apparatus of the present invention may be
one in which the work area has a receiving formation for
receiving the creasing member as the creasing member
creases the sheet metal. The receiving formation may
be a groove. The groove is preferably a V-groove. Other
types of receiving formation may be employed, for ex-
ample a slot.

[0022] The creasing member may comprise a creasing
blade. The creasing blade may extend at right angles to
a body part of the creasing member. Other constructions
for the creasing member may be employed.

[0023] Preferably, the operator means is a foot-oper-
ated operator means. The foot-operated operator means
is preferably a pneumatic foot-operated operator means.
Generally, the operator means may be operator pow-
ered, pneumatically powered, hydraulically powered or
electrically powered. The operator means may be a cam-
operated operator means.

[0024] The apparatus of the present invention may in-
clude a stand on which the work area is mounted. The
stand may be of various shapes. The operator means
may be mounted to the stand.

[0025] The stand may comprise a base and an up-
standing formation which upstands from the base and
which supports the work area. The base may comprise
a pair of legs which define a T-shape or a cross. Other
constructions for the base may be employed. The up-
standing formation may be a post. Other constructions
for the upstanding formation may be employed.

[0026] The apparatus of the present invention may in-
clude safety locking means for preventing unwanted op-
eration of the creasing member. The safety locking
means may be a locking pin which extends into a hole in
the creasing member. Other types of safety locking
means may be employed.

[0027] When the safety locking means is a locking pin,
then the apparatus may be one in which the locking pin
is spring biased to a position in which the locking pin is
engaged inthe hole inthe creasing member, and in which
the locking pin is holdable by holding means in a non-
engaged position for operation of the creasing member.
The holding means may be a rotatable pin arrangement.
Other types of holding means may be employed.
[0028] The apparatus of the present invention may in-
clude clamping means for clamping the pivot member.
The clamping means may comprise a cam and a lever
which operates the cam. Other types of clamping means
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may be employed.

[0029] The apparatus of the present invention may be
made of any suitable and appropriate materials. The
stand in the form of the base and also the upstanding
formation may be made of box section. The sheet metal
will usually be galvanised sheet metal but other metals
may be employed.

[0030] The apparatus of the present invention may in-
clude a guard for the creasing blade. The guard may act
to avoid an operator trapping their fingers under the
creasing blade. The guard may be especially useful when
the foot-operated operator means is powered pneumat-
ically or hydraulically, but it may also be useful when the
foot-operated operator means is powered by the opera-
tor. The guard may be of a plastics material, for example
perspex. Advantageously, the plastics material such for
example as the perspex, is transparent so that an oper-
ator can see through the guard to work on the sheet metal
to form the adaptor. The guard may be in the form of a
sleeve or a cover for the creasing blade.

[0031] Embodiments of the invention will now be de-
scribed solely by way of example and with reference to
the accompanying drawings in which:

Figures 1 -4 show four different types of known adap-
tor;

Figure 5 is a perspective view from above and one
side of first known apparatus and as shown in GB
2494678;

Figure 6 is a perspective view from above and the
other side of the apparatus shown in Figure 5;
Figure 7 shows the apparatus of Figure 5 in use;
Figure 8 shows in more detail awork area, a creasing
member, and a pivot member, all forming part of the
apparatus shown in Figure 5;

Figure 9 shows in more detail a foot-operated oper-
ator means, which forms of the apparatus shown in
Figure 5;

Figure 10 is a side view of second apparatus as
shown in GB 2494678, and shows in more detail the
construction of the creasing member, and also the
construction of safety locking means;

Figure 11 is an end view of the apparatus shown in
Figure 10 and shows in cross section the creasing
member and a groove into which the creasing mem-
ber presses the sheet metal in order to crease it;
Figure 12 shows third apparatus as shown in GB
2494678, and with optional clamping means for
clamping the pivot member;

Figure 13 is a sectional view of fourth apparatus as
shown in GB 2494678;

Figure 14 is an end view of the creasing member
used in the apparatus shown in Figure 13;

Figure 15 shows the sheet metal in initial form as it
is used on the apparatus as shown in GB 2494678;
Figure 16 shows first apparatus of the present inven-
tion;

Figure 17 is an exploded detail view showing the
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pivot member used in the apparatus shown in Figure
16;

Figures 18 and 19 are end and top views of the pivot
member as shown in GB 2494678;

Figures 20, 21 and 22 are front, top and side views
of the pivot member employed in the apparatus
shown in Figure 16;

Figure 23 is a perspective view of second apparatus
of the present invention;

Figure 24 is a side view of the apparatus shown in
Figure 23;

Figure 25 is a top plan view of the apparatus shown
in Figure 23;

Figure 26 is an end view of the apparatus shown in
Figure 23;

Figure 27 isasection online A- AshowninFigure 24;
Figure 28 is an enlarged detail of the partin the circle
B shown in Figure 24;

Figure 29 is an enlarged detail of the partin the circle
C shown in Figure 24;

Figure 30 is an enlarged perspective view of the ap-
paratus as shown in Figure 23;

Figure 31 shows in detail the part in the circle D
shown in Figure 30;

Figure 32 shows in detail the part in the circle E
shown in Figure 30;

Figure 33 illustrates the creasing of sheet metal to
form the adaptor;

Figure 34 - 39 illustrate different steps in the forming
of the sheet metal into the adaptor; and

Figure 40 is a side view of third apparatus of the
present invention.

[0032] Referring to Figure 1 of the drawings, there is
shown a known adaptor 2 which is used in heating and
ventilation systems. More specifically, the adaptor 2 is
used to connect ducting which is of a square cross sec-
tional shape to ducting which is of a circular cross sec-
tional shape. The adaptor 2 comprises afirst end 4 which
is of a square cross sectional shape, and a second end
6 which is of acircular cross sectional shape. The adaptor
2 comprises a transition part 8 which is positioned be-
tween the first end 4 and the second end 6. The transition
part 8 comprises a plurality of creases 10 which enable
the transition between the square cross sectional shape
and the circular cross sectional shape.

[0033] Figure 2, 3 and 4 show adaptors 12, 14, 16 re-
spectively. Similar parts as in the adaptor 2 have been
given the same reference numerals for ease of compar-
ison and understanding. The adaptors 12, 14, 16 have
different sizes of second end 6. Also, the adaptors 2, 12,
14 are straight in-line adaptors, whereas the adaptor 16
is an offset adaptor which is offset by the distance 20.
[0034] Referring now to Figure 5 - 9, there is shown
apparatus 22 for making the adaptor 2. The apparatus
22 can also be used for making other adaptors such for
example as the adaptors 12, 14, 16. The apparatus 22
comprises:
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(i) a work area 24 for receiving sheet metal 26 to be
made into the adaptor 2;

(ii) a creasing member 28 which is for creasing the
sheet metal 26 on the work area 24;

(iii) a pivot member 30 about which the sheet metal
26 is pivoted on the work area 24 such that the creas-
ing member 28 is able to make a plurality of creases
10 which are in the sheet metal 26 and which extend
radially from the pivot member 30 in order to produce
the transition part 8 of the adaptor 2; and

(iv) operator means 32 for causing the creasing
member 28 to operate and crease the sheet metal
26.

[0035] The apparatus 22 is one in which the creasing
member 28 is pivotally mounted with respect to the work
area 24. More specifically, the creasing member 28 is
pivotally mounted about a pivot 34. The apparatus 22 is
also such that the operator means 32 is a foot-operated
operator means 32 which causes the creasing member
28 to operate such that the creasing member 28 pivots
about the pivot 34 and with respect to the work area 24.
[0036] The work area 24 has a receiving formation 38
for receiving the creasing member 28 as the creasing
member 28 creases the sheet metal 26. The creasing
formation 38 is in the form of a groove. As can be seen
from Figures 6, 8 and 9, the receiving formation 38 has
sloping sides 40, 42.

[0037] The creasing member 28 comprises a creasing
blade 44. The creasing blade 44 extends at a right angle
to a body part 46 of the creasing member 28.

[0038] The pivot member 30 is a pin member which is
of circular cross section and which upstands from the
work area.

[0039] The foot-operated operator means 32 is pow-
ered by the operator via a foot pedal 48 and a connecting
linkage in the form of a connectingrod 50. The connecting
rod 50 is pivotally connected to an end 52 of the creasing
member 28 by a pivot 54. The end 52 is an end of the
creasing member 28 remote from the pivotal mounting
of the creasing member 28 by the pivot 34.

[0040] The apparatus 22 includes a stand 56 on which
the work area 24 is mounted. The foot-operated operator
means 32 is pivotally mounted by a pivot 58 about the
stand 56. The foot-operated operator means 32 is spring
biased to a rest position by a coil spring 60 which extends
between the foot-operated operator means 32 and the
stand 56.

[0041] The stand 56 comprises a base 62 and an up-
standing formation 64 which upstands from the base 62
and which supports the work area 24. The base 62 com-
prises legs 66 which define a cross. The upstanding for-
mation 64 is in the form of a post. The upstanding forma-
tion 64 and the legs 66 are made of angle iron.

[0042] Referring now to Figures 10 and 11, there is

10

15

20

25

30

35

40

45

50

55

shown second apparatus 68 which is like the first appa-
ratus 22. Similar parts as in the first apparatus 22 have
been given the same reference numerals for ease of com-
parison and understanding.

[0043] The second apparatus 68 is such thatitincludes
depth adjuster means 70 for adjusting the amount of
movement of the creasing member 28 into the receiving
formation 38. This thereby controls the depth of the creas-
es 10 made in the sheet metal 26. The depth adjuster
means 70 comprises a screw bolt 72 which screws into
a screw threaded recess 74 in the upstanding formation
64.

[0044] The second apparatus 68 also comprises safety
locking means 76 for preventing unwanted operation of
the creasing member 28. The safety locking means 76
comprises a locking pin 78 which is spring biased by a
spring 80 to a position in which the locking pin 78 is en-
gaged in a hole 82 in the creasing member 28. The lock-
ing pin 78 is holdable by holding means 84 in a non-
engaged position for operation of the creasing member
28. The holding means 84 comprises a rotatable pin ar-
rangement having a pair of pins 86 which engage or dis-
engage from slots (not shown) for permitting operation
and non-operation of the holding means 84.

[0045] Figure 12 shows third apparatus 88. Similar
parts as in the first apparatus 2 and the second apparatus
58 have been given the same reference numerals for
ease of comparison and understanding. The third appa-
ratus 88 comprises clamping means 90 for clamping the
pivot member into the sheet metal 26. The clamping
means 90 comprises a cam 92 and a lever 94 which
operationally rotates the cam 92 so that it is able to bear
as shown via a spring 96 onto the pivot member 30.
[0046] Referring now to Figures 13 and 14, there is
shown fourth apparatus 100. Similar parts as in previous
apparatus have been given the samereference numerals
for ease of comparison and understanding. In the fourth
apparatus 100, there is a creasing member 102 which is
different from the creasing member 28. The creasing
member 102 comprises a plurality of longitudinally ex-
tending teeth 104 which extend asridges along the length
of the creasing member 102. The teeth 104 engage sheet
metal 127 and press it into a space 108 between two
rollers 110, 112. In use of the apparatus 100, the operator
firstly uses two hands to position the sheet metal 127 at
the pivot. The operator then rotates the creasing member
102 by means of a handle 114. As the creasing member
102 rotates, the teeth 104 crease the sheet metal 127.
The sheet metal 127 gets pulled through the creasing
member 102 as the creasing member 102 rotates. The
sheet metal 127 skids with respect to the creasing mem-
ber 102 at the pivot end of the sheet metal 127. In an
alternative embodiment (not shown), the creasing mem-
ber may be shaped like a cone rather than being parallel
sided. The cone shape may be effective to produce the
creases without the skidding of the sheet metal with re-
spect to the creasing member.

[0047] Referring now to Figure 15, there is shown
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sheet metal 127 showing how it may be cut to shape with
notches 118 to receive in turn the pivot member 30 in
order to provide the creases 10 in order to go from the
flat formation shown in Figure 15 to a three dimensional
adaptor formation.

[0048] Referring now to Figures 16 and 17, there is
shown apparatus 120 of the present invention.

[0049] The apparatus 120 is such that it has a pivot
member 122 which is different from the pivot member
30. More specifically, the pivot member 122 comprises
a plate portion 124 which locates in use in a V-shaped
slot 126 in the sheet metal 127 shown in Figure 34.
[0050] The pivot member 26 also comprises a shank
portion 128 which is pivotable with respect to the work
area 24 to enable the sheet metal 127 to pivot on the
work area 24. The plate portion 124 is fixed to the shank
portion 128. The shank portion 128 pivots in a recess
130 in the apparatus 120. In an alternative embodiment
of the invention not shown, the shank portion 128 may
be fixed to the apparatus 120, and the plate portion 124
may pivot about the shank portion 128.

[0051] As can best be seen from Figure 17, the appa-
ratus 120 has a creasing member 132 which has an offset
blade 134. The offset blade 134 enables an adapter to
be formed such that there is a right angle at the square
end of the adaptor.

[0052] The offset blade 134 is a creasing blade. The
offset blade 134 is removable from the remainder of the
creasing member 132 so that the offset blade 134 is re-
placeable when it becomes worn.

[0053] The apparatus 120 includes abed 136. The bed
136 is a V-shaped bed.

[0054] Thebed 136 comprises two bed parts 138, 140.
The two bed parts 138, 140 form opposite sides of the
bed 136. The two bed parts 138, 140 are removable bed
parts so that they are replaceable when they become
worn.

[0055] The bed 136 is offset to line up with the offset
blade 134.
[0056] Figure 16 shows how the creasing member 132

may optionally be provided with an upper brace 142 for
preventing flexing of the creasing member 132 when
making the creases in the sheet metal 127. The upper
brace 142 is advantageous when the creasing member
132islong. The upper brace 142 is a bowed upper brace
142 as shown.

[0057] Figures 18 and 19 shown the apparatus 22 of
Figure 5 and these Figures may be compared with Fig-
ures 20, 21 and 22 showing comparable parts of the ap-
paratus 120. In the apparatus 22, it will be seen that the
pivot member 30 is a pivot pin of circular cross section.
The sheet metal 127 has to be provided with a hole 144
in order to receive the pivot member 122. The hole 144
is punched and this may be done by hand or by machine.
The punching of the hole 144 is time consuming, and it
may be tiring to an operator if done by hand. This is avoid-
ed with the apparatus of the present invention, as can be
appreciated from the sheet metal 127 shown in Figures
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21 and 34.

[0058] In addition, as can be appreciated from Figure
19, the location of the pivot member 30 in the sheet metal
26 prevents the creases 146 from converging together
as closely as would be desirable. This is due to the fact
that the pivot member 30 has an appreciable cross sec-
tional area and therefore the creases 146 can only di-
verge to the extent defined by the hole 144 which receives
the pivot member 30. In contrast, the pivot member 122
is such that the plate portion 124 is able to locate at the
base of the V-shaped slot 126 in the sheet metal 127.
There is no need to provide the hole 144. Also, as can
be appreciated from Figure 21, the plate portion 122 is
much thinner in cross section than the pivot member 30.
This means that the creases 146 can converge substan-
tially to a point 148, which makes the finished adaptor
produced from the sheet metal 127 look neater.

[0059] Infurther embodiments of the invention, the ap-
paratus shown in Figures 5 - 14 can be modified to re-
place theillustrated pivot members with the pivot member
122, thereby to become apparatus of the present inven-
tion.

[0060] Figures 23 - 32 show apparatus 150 of the
present invention. The apparatus 150 includes a pivot
member 152 which has a plate portion 154 and a shank
portion 156.

[0061] The apparatus 150 has the base section 158
which defines a T-shape.

[0062] The apparatus 150 is such thatit has a creasing
member 160 with an offset blade 162 which allows the
sheetmetal 127 to be formed ataright angle atthe square
end of the formed adaptor. The apparatus 150 has a bed
164 which is also offset to that it lines up with the offset
blade 162. The bed 164 is deep enough to allow free
travel of the sheet metal 127 asitis creased at the square
end of the adapter being formed. The length of the bed
164 in the apparatus 150 is 750mm to accommodate
large sheets of the sheet metal 127. The length of the
bed may be longer or shorter as may be desired.
[0063] The apparatus 150 has an air switch 166, which
replaces the manual foot lever 48. The apparatus 150 is
pneumatically operated apparatus which contains a
pneumatically operating device 168.

[0064] The apparatus 150 has a frame 170 that is able
to be packed flat for transportation and that is able to be
self-assembled on site.

[0065] The apparatus 150 is such that the blade 162
has a top bow brace 172 to stop any flexible of the blade
162 when creasing the sheet metal 127.

[0066] Guide marks 174 have been added to the length
of the bed 164 to give distances to where the sheet metal
127 should be moved when making the creases.
[0067] The apparatus 150 has a blade depth adjuster
176 which has now been made to pass through a blade
guide 178 to stop fingers of an operator getting pinched.
The blade 162 is separable from an upper arm part of
the creasing member 160 so that the blade 162 can be
replaced when it becomes worn. The apparatus 150 has
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a bed 136 with the two replaceable bed parts 138, 140.
[0068] The apparatus 150 has clevises 163 at either
end of the blade 162. The blade 162 operates on the
clevises 163. At the cylinder end of the clevis in the top
arm, there is an oval slot to allow the direction of the
cylinder not to curve in operation.

[0069] Thebed 164 may be such thatit has bed angles
which are each at 15 degree to make up a V-shaped bed
angle of 30 degrees.

[0070] A safety guard 182is intwo separate parts. The
safety guard 182 is attached to the blade 164. The safety
guard 182 has slots held by pins that, when in operation,
are able to maintain a 6mm gap so as to stop the blade
162 creasing an operator’s fingers. The 6mm gap may
be larger or smaller if desired.

[0071] The apparatus 22, 68, 88 is able to be operated
by the foot-operated operator means 32, whereby an op-
erator 98 is able to use two hands to hole and manipulate
the sheet metal 127 in order to crease it as required to
produce the required adaptor. Thus the apparatus 22,
68, 88 is faster to work with than the known folding ma-
chine, and thus the apparatus 22, 68, 88 is able to pro-
duce adaptors faster and easier than with the known fold-
ing machine. Also, the apparatus 22, 68, 88, 100 is able
to produce adaptors in two parts for welding together, or
if desired in one single part. With the known folding ma-
chine, it is only possible to produce the adaptors in two
parts which need to be welded together.

[0072] Referring now to Figures 33 - 39, there are
shown different states in the formation of the sheet metal
127 intothe adaptor 2. More specifically, Figure 33 shows
the ceasing of the apparatus to form the adaptor. Figure
34 shows an initial flat plate shape. Figures 35 - 37 show
the flat plate shape of Figure 34 being provided with one
and more creases to provide the required change into
the bent shape of the adaptor 2. Figures 38 and 39 are
different views of the final shape for the adaptor 2.
[0073] Figure 40 shows third apparatus 184 of the
present invention. Similar parts as in previous Figures
have been given the same reference numbers for ease
of comparison and understanding. The apparatus 184
has an upper portion 186 which may be the same as in
any of the above Figures showing the apparatus of the
present invention. As shown in Figure 40, the upper por-
tion 186 is mounted on two legs 188, 190. The leg 188
is a telescopic leg having two telescoping parts 192, 194.
The leg 188 has an upper pivot 196 and a lower pivot
198. The leg 190 has two parts 100, 102. The leg 190
has an upper fixed connection 104 and a lower fixed con-
nection 106. The two parts 100, 102 are able to pivot
about a pivot 108. The leg 188 pivots as shown, and the
leg 190 folds as shown. This enables the upper portion
186 to be angled to a desired angle as shown. Thus the
working angle of the upper portion 186 of the apparatus
184 can be adjusted to suit each individual person oper-
ating the apparatus 184. There is no need for the person
constantly to have to bend over and reach out, for exam-
ple as may be the case when working on short patterns.
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The height of the leg 188 is adjustable by a pin 110 lo-
cating in an appropriate one of a series of holes 112. The
leg 190 can be made vertical by locating a bolt or pin (not
shown) in a hole 114. In the vertical position of the leg
190, the leg 188 will also be adjusted to the vertical, and
the upper portion 186 will be horizontal.

[0074] Itis to be appreciated that the embodiments of
the invention described above with reference to the ac-
companying drawings have been given by way of exam-
ple only and that modifications may be effected. Thus,
for example, the apparatus of the present invention may
have a different type of work area than the work area 24,
a different type of creasing member than the creasing
member 28 or 102, a different type of foot-operated op-
erator means than the foot-operated operator means 32,
and a different type of base than the base 62. For exam-
ple, the base 62 may be a flat plate rather than the legs
66. Referring to Figure 30, the stand parts 151, 153 are
preferably made from folded laser cut profiles which are
bolted together on assembly. The stand parts 151, 153
may be made in other ways if desired. A stiffening leg
155 may optionally be provided. The bed 136 preferably
has a drop section 137 but this section need not be
dropped.

Claims

1. Apparatus (120) for making an adaptor (2) which is
used in heating and ventilation systems and which
is used to connect ducting which is of a square cross
sectional shape to ducting which is of a circular cross
sectional shape, which apparatus (120) comprises:

(i) a work area (24) for receiving sheet metal
(127) to be made into the adaptor (2);

(i) a creasing member (28) which is for creasing
the sheet metal (127) on the work area (24);
(iii) a pivot member (122) about which the sheet
metal (127) is pivoted on the work area such that
the creasing member (28) is able to make a plu-
rality of creases (146) which are in the sheet
metal (127) and which extend from the pivot
member (122) in order to produce a transition
part of the adaptor (2) which is positioned be-
tween a first end of the adaptor (2) which is of
the square cross sectional shape and a second
end of the adaptor (2) which is of the circular
cross sectional shape; and

(iv) operator means (32) for causing the creasing
member (28) to operate and crease the sheet
metal (127);

and which apparatus (120) is characterised in that:
(v) the pivot member (122) comprises a plate

portion (124) which locates in use in a V-shaped
slot (126) in the sheet metal (127), and a shank
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portion (128) which mounts the plate portion
(124) on the apparatus (120); and

(vi) the plate portion (124) is pivotable with re-
spect to the work area (24) to enable the sheet
metal (127) to pivot on the work area (24).

Apparatus (120) according to claim 1 in which the
plate portion (124) is fixed to the shank portion (128),
and in which the shank portion (128) pivots in a re-
cess (130) in the apparatus (120).

Apparatus (120) according to claim 1 in which the
shank portion (128) is fixed to the apparatus (120),
and in which the plate portion (124) pivots about the
shank portion (128).

Apparatus (120) according to any one of the preced-
ing claims in which the creasing member (28) has
an offset blade (134).

Apparatus (120) according to any one of the preced-
ing claims in which the creasing member (28) com-
prises an upper brace (142) for preventing flexing of
the creasing member (28) when making the creases.

Apparatus (120) according to any one of the preced-
ing claims in which the creasing member (28) com-
prises a creasing blade (134), and in which the creas-
ing blade (134) is removable from the remainder of
the creasing member (28) so that the creasing blade
(134) is replaceable when it becomes worn.

Apparatus (120) according to any one of the preced-
ing claims in which the work area (24) includes a bed
(136), in which the bed (136) comprises two bed
parts (138, 140), in which the two bed parts (138,
140) form opposite sides of the bed (136), and in
which the two bed parts (138, 140) are removable
bed parts so that they are replaceable when they
become worn.

Apparatus (120) according to any one of the preced-
ing claims and comprising a frame (170) which is
constructed to allow flat packaging for transporta-
tion, and self-assembly on site.

Apparatus (120) according to any one of the preced-
ing claims in which the creasing member (28) is piv-
otally mounted with respect to the work area (24),
and in which the operator means (32) causes the
creasing member (28) to operate such that the creas-
ing member (28) pivots with respect to the work area
(24).

Apparatus (120) according to any one of the preced-
ing claims and including depth adjuster means (176)
for adjusting the amount of movement ofthe creasing
member (28) and thereby the depth of the creases
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made in the sheet metal (127).

Apparatus (120) according to any one of the preced-
ing claims in which the work area (24) has areceiving
formation for receiving the creasing member (28) as
the creasing member (28) creases the sheet metal
(127).

Apparatus (120) according to any one of the preced-
ing claims in which the creasing member (28) com-
prises a creasing blade.

Apparatus (120) according to any one of the preced-
ing claims in which the operator means (32) is a foot-
operated operator means (32).

Apparatus (120) according to any one of the preced-
ing claims and including a stand (56) on which the
work area (24) is mounted, in which the operator
means (32) is pivotally mounted aboutthe stand (56),
in which the operator means (32) is spring biased to
a rest position by a coil spring which extends be-
tween the operator means (32) and the stand (56),
and in which the stand (56) comprises a base (62)
and an upstanding formation (64) which upstands
from the base (62) and which supports the work area
(24).

Apparatus (120) according to any one of the preced-
ing claims and including safety locking means (76)
for preventing unwanted operation of the creasing
member (28), in which the safety locking means (76)
is a locking pin (78) which extends into a hole (82)
in the creasing member (28), in which the locking pin
(78) is spring biased to a position in which the locking
pin (78) is engaged in the hole (82) in the creasing
member (28), and in which the locking pin (78) is
holdable by holding means (84) in a non-engaged
position for operation of the creasing member (28).

Patentanspriiche

1.

Vorrichtung (120) zur Herstellung eines Adapters
(2), welcher in Heizungs- und Hellftungssystemen
verwendet wird und welcher verwendet wird, um ei-
nen Kanal, welcher eine quadratische Querschnitts-
form aufweist, mit einem Kanal, der eine kreisféormi-
ge Querschnittsform aufweist, zu verbinden, welche
Vorrichtung (120) Folgendes aufweist:

(i) eine Arbeitsflache (24) zum Aufnehmen von
Blech (127), welches zu dem Adapter (2) zu ver-
arbeiten ist;

(ii) ein Abkantelement (28), welches zum Ab-
kanten des Blechs (127) auf der Arbeitsflache
(24) dient;

(iii) ein Drehelement (122), um welches das
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Blech (127) auf der Arbeitsflache gedreht wird,
so dass das Abkantelement (28) in der Lage ist,
eine Vielzahl von Falten (146) herzustellen, wel-
che im Blech (127) sind und welche sich von
dem Drehelement (122) erstrecken, um einen
Ubergangsbereich des Adapters (2) zu erzeu-
gen, der zwischen einem ersten Ende des Ad-
apters (2), welches die quadratische Quer-
schnittsform aufweist, und einem zweiten Ende
des Adapters (2) angeordnet ist, welches die
kreisformige Querschnittsform aufweist; und
(iv) ein Betatigungsmittel (32), um das Abkant-
element (28) zu veranlassen, zu arbeiten und
das Blech (127) abzukanten;

und welche Vorrichtung (120) dadurch gekenn-
zeichnet ist, dass:

(v) das Drehelement (122) einen Plattenab-
schnitt (124), welcher sich im Einsatz in einem
V-férmigen Schlitz (126) im Blech (127) befin-
det, und einen Zapfenabschnitt (128) aufweist,
welcher den Plattenabschnitt (124) an der Vor-
richtung (120) aufnimmt; und

(vi) der Plattenabschnitt (124) in Bezug auf die
Arbeitsflache (24) drehbar ist, um es dem Blech
(127) zu erméglichen, sich auf der Arbeitsflache
(24) zu drehen.

Vorrichtung (120) nach Anspruch 1, bei welcher der
Plattenabschnitt (124) an dem Zapfenabschnitt
(128) befestigt ist und bei welcher sich der Zapfen-
abschnitt (128) in einer Ausnehmung (130) in der
Vorrichtung (120) dreht.

Vorrichtung (120) nach Anspruch 1, bei welcher der
Zapfenabschnitt (128) an der Vorrichtung (120) be-
festigt ist und bei welcher sich der Plattenabschnitt
(124) um den Zapfenabschnitt (128) dreht.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, bei welcher das Abkantelement (28) ei-
ne versetzte Klinge (134) besitzt .

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, bei welcher das Abkantelement (28) ei-
nen oberen Stltzbalken (142) aufweist, um Biegung
des Abkantelements (28) zu vermindern, wenn die
Falten hergestellt werden.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, bei welcher das Abkantelement (28) ei-
ne Abkantklinge (134) aufweist und bei welcher die
Abkantklinge (134) von dem Rest des Abkantele-
ments (28) abnehmbar ist, so dass die Abkantklinge
(134) austauschbar ist, wenn sie abgenutzt ist.

Vorrichtung (120) nach einem der vorhergehenden
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Anspriiche, bei welcher die Arbeitsflache (24) ein
Bett (136) aufweist, bei welcher das Bett (136) zwei
Bett-Teile (138, 140) aufweist, bei welcher die bei-
den Bett-Teile (138, 140) gegenlberliegende Seiten
des Bettes (136) bilden und bei welcher die beiden
Bett-Teile (138, 140) abnehmbare Bett-Teile sind,
so dass sie ausgetauscht werden kénnen, wenn sie
abgenutzt sind.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, aufweisend einen Rahmen (170), wel-
cher aufgebautist, um ein flaches Verpacken fiirden
Transport und den Selbstaufbau vor Ort zu ermdg-
lichen.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, bei welcher das Abkantelement (28) in
Bezug auf die Arbeitsflache (24) drehbar montiert ist
und bei welcher das Betatigungsmittel (32) das Ab-
kantelement (28) veranlasst, zu arbeiten, so dass
sich das Abkantelement (28) in Bezug auf die Ar-
beitsflache (24) dreht.

Vorrichtung (120) nach einem der vorhergehenden
Anspriche, aufweisend ein Tiefeneinstelimittel
(176) zum Einstellen des Males an Bewegung des
Abkantelements (28) und dadurch der Tiefe der in
dem Blech (127) hergestellten Falten.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, bei welcher die Arbeitsflache (24) eine
Aufnahmegebilde zum Aufnehmen des Abkantele-
ments (28), wenn das Abkantelement (28) das Blech
(127) abkantet.

Vorrichtung (120) nach einem der vorhergehenden
Anspriche, bei welcher das Abkantelement (28) ei-
ne Abkantklinge aufweist.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, bei welcher das Betatigungsmittel (32)
ein fulbetriebenes Betatigungsmittel (32) ist.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, aufweisend einen Sténder (56), an wel-
chem die Arbeitsflache (24) montiert ist, bei welcher
das Betéatigungsmittel (32) an dem Stander (56)
drehbar montiert ist, bei welcher das Betatigungs-
mittel (32) mit einer Feder in eine Ruheposition durch
eine Spiralfeder vorgespannt ist, welche sich zwi-
schen dem Betatigungsmittel (32) und dem Stander
(56) erstreckt und bei welcher der Stéander (56) einen
Ful} (62) und ein aufrecht stehendes Gebilde (64)
aufweist, welches von dem Ful} (62) aufragt und die
Arbeitsplatte (24) tragt.

Vorrichtung (120) nach einem der vorhergehenden
Anspriiche, aufweisend ein Sicherheitsverriege-
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lungsmittel (76), um ein ungewolltes Betreiben des
Abkantelements (28) zu verhindern, bei welcher das
Sicherheitsverriegelungsmittel (76) ein Verriege-
lungsstift (78) ist, welcher sich in ein Loch (82) in
dem Abkantelement (28) erstreckt, bei welcher der
Verriegelungsstift (78) mit einer Feder in eine Posi-
tion vorgespannt ist, in welcher der Verriegelungs-
stift (78) mit dem Loch (82) in dem Abkantelement
(28) in Eingriffist, und bei welcher der Verriegelungs-
stift (78) durch Haltemittel (84) in einer ausgertckten
Position zum Betreiben des Abkantelements (28)
gehalten werden kann.

Revendications

Appareil (120) servant a la fabrication d’'un adapta-
teur (2) qui est utilisé dans des systémes de chauf-
fage et de ventilation et qui est utilisé pour raccorder
un conduit qui présente une forme en section trans-
versale carrée avec un conduit qui présente une for-
me en section transversale circulaire, ledit appareil
(120) comprenant :

(i) un plan de travail (24) destiné a recevoir une
tole (127) a transformer de fagon a obtenir
'adaptateur (2) ;

(ii) un élément de rainage (28) qui sert a rainer
la téle (127) sur le plan de travail (24) ;

(iii) un élémentformant pivot (122) autour duquel
la téle (127) est déplacée par pivotement sur le
plan de travail de telle sorte que I'élément de
rainage (28) puisse réaliser une pluralité de rai-
nures (146) qui se trouvent dans la téle (127) et
qui s’étendent a partir de I'élément formant pivot
(122) afin de produire une partie de transition
de l'adaptateur (2) qui est positionnée entre une
premiére extrémité de I'adaptateur (2) qui pré-
sente une forme en section transversale carrée
etune seconde extrémité de I'adaptateur (2) qui
présente une forme en section transversale
circulaire ; et

(iv) un moyen d’actionnement (32) servant a
amener I'élément de rainage (28) a fonctionner
et a rainer la tole (127) ;

et ledit appareil (120) étant caractérisé en ce que :

(v) 'élément formant pivot (122) comprend une
partie formant plaque (124) qui se place, en
cours d’utilisation, dans une fente en forme de
V (126) dans la tole (127), et une partie formant
tige (128) qui supporte la partie formant plaque
(124) sur I'appareil (120) ; et

(vi) la partie formant plaque (124) peut pivoter
par rapport au plan de travail (24) afin de per-
mettre a la téle (127) de pivoter sur le plan de
travail (24).
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Appareil (120) selon la revendication 1, dans lequel
la partie formant plaque (124) est fixée a la partie
formant tige (128), et dans lequel la partie formant
tige (128) pivote dans un évidement (130) dans I'ap-
pareil (120).

Appareil (120) selon la revendication 1, dans lequel
la partie formanttige (128) estfixée a 'appareil (120),
et dans lequel la partie formant plaque (124) pivote
autour de la partie formant tige (128).

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, dans lequel I'élément de rai-
nage (28) comporte une lame déportée (134).

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, dans lequel I'élément de rai-
nage (28) comprend un support supérieur (142) ser-
vant a empécher un fléchissement de I'élément de
rainage (28) lors de la réalisation des rainures.

Appareil (120) selon I'une quelconque des revendi-
cations précédentes, dans lequel I'élément de rai-
nage (28) comprend une lame de rainage (134), et
dans lequel la lame de rainage (134) est amovible
vis-a-vis du reste de I'élément de rainage (28) de
telle sorte que la lame de rainage (134) puisse étre
remplacée lorsqu’elle est usée.

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, dans lequel le plan de travail
(24) comprend une plateforme (136), dans lequel la
plateforme (136) comprend deux parties de platefor-
me (138, 140), dans lequel les deux parties de pla-
teforme (138, 140) forment des c6tés opposeés de la
plateforme (136), et dans lequel les deux parties de
plateforme (138, 140) sont des parties de plateforme
amovibles de telle sorte qu’elles puissent étre rem-
placées lorsqu’elles sont usées.

Appareil (120) selon 'une quelconque des revendi-
cations précédentes et comprenant un bati (170) qui
est construit de fagon a permettre un emballage a
plat a des fins de transport et un assemblage auto-
matique sur site.

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, dans lequel I'élément de rai-
nage (28) est installé a pivotement par rapport au
plan de travail (24), et dans lequel le moyen d’ac-
tionnement (32) amene 'élément de rainage (28) a
fonctionner de telle sorte que I'élément de rainage
(28) pivote par rapport au plan de travail (24).

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, et comprenant un moyen de
réglage de profondeur (176) servant a régler 'am-
pleur du mouvement de I'élément de rainage (28) et
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ainsi la profondeur des rainures réalisées dans la
tole (127).

Appareil (120) selon I'une quelconque des revendi-
cations précédentes, dans lequel le plan de travail
(24) comporte une structure de réception destinée
a recevoir I'élément de rainage (28) lorsque I'élé-
ment de rainage (28) raine la tole (127).

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, dans lequel I'élément de rai-
nage (28) comprend une lame de rainage.

Appareil (120) selon I'une quelconque des revendi-
cations précédentes, dans lequel le moyen d’action-
nement (32) est un moyen d’actionnement actionné
au pied (32).

Appareil (120) selon 'une quelconque des revendi-
cations précédentes, et comprenant un pied (56) sur
lequel est installé le plan de travail (24), dans lequel
le moyen d’actionnement (32) est installé a pivote-
ment autour du pied (56), dans lequel le moyen d’ac-
tionnement (32) est sollicité par ressort vers une po-
sition de repos par un ressort hélicoidal qui s’étend
entre le moyen d’actionnement (32) et le pied (56),
et dans lequel le pied (56) comprend une base (62)
etune structure a extension verticale (64) qui s’étend
verticalement a partir de la base (62) et qui supporte
le plan de travail (24).

Appareil (120) selon I'une quelconque des revendi-
cations précédentes, et comprenant un moyen de
verrouillage de sécurité (76) servant a empécher un
actionnement involontaire de I'élément de rainage
(28), dans lequel le moyen de verrouillage de sécu-
rit¢ (76) est une goupille de verrouillage (78) qui
s’étend dans un orifice (B2) dans I'élément de rai-
nage (28), dans lequellagoupille de verrouillage (78)
est sollicitée par ressort vers une position dans la-
quelle la goupille de verrouillage (78) est accouplée
avec l'orifice (82) dans I'élément de rainage (28), et
dans lequel la goupille de verrouillage (78) peut étre
retenue par un moyen de retenue (84) dans une po-
sition désaccouplée a des fins d’actionnement de
I'élément de rainage (28).
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