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(54) Press frame module

(57) A press frame module for a press comprises a
front plate (4) and a rear plate (6), each having a rectan-
gular plate opening (8) with opposing first and second
sides (8a and 8b) and opposing third and forth sides (8c
and 8d). Spacer elements (16) are arranged between the
plates (4, 6), such that the plates are parallely arranged
with aligned plate openings (8) between which a press
chamberisformed. A press platen (26), whichis arranged
in a xy-plane, is displaceable in the press chamber along
the first and second opening sides (8a and 8b) in a z
direction beween a stationary lower platen (24) and a
stationary upper platen (28). Press forces are transferred
via the upper and lower stationary platens to the front
and rear plates (4 and 6) and the spacer elements (16).
A cage structure comprises the spacer elements in form
of connecting bars (16), connecting the front and rear
plates (4 and 6), and guide rails (34), attached to the first
and second side openings (8a and 8b) for guiding the
displaceable press platen. Stability is essentially main-
tained in a yz-plane by the connecting bars (16), in a xy-
plane by platens (24, 26, 28) and in a xz-plane by the
guide rails (34), wherein x, y and z are coordinates of a
three dimensional Cartesian coordinate system.
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Description

Field of the invention

[0001] The present invention relates to a press frame
module for a press comprising a front plate and a rear
plate, each having a rectangular plate opening with op-
posing first and second sides and opposing third and
forth sides, wherein spacer elements are arranged be-
tween the plates, such that the plates are parallely ar-
ranged with aligned plate openings, between which a
press chamber is formed, wherein a press platen, which
is arranged in a xy-plane, is displaceable in the press
chamber along the first and second opening sides ina z
direction beween a stationary lower platen and a station-
ary upper platen, wherein press forces are transferred
via the upper and lower stationary platens to the front
and rear plates and the spacer elements.

Background of the invention

[0002] There are many different constructions of press
frames structures for presses. When manufacturing
presses welding is often an undesirable operation as it
affects the metallic properties and demands special post
treatment. This makes assembly at the site of use difficult
and requires transport of the often voluminous presses
in an assembled form.

[0003] US 5027 638 describes a force-resisting struc-
ture for a conventionally built press frame. This solid
structure is unwelded and comprises metal plates con-
nected and maintained in alignment by a pair of side
plates. The plates are connected together with bolts, but
the bolts do not participate in resisting the main structural
loads. The purpose with this structure is to achieve a
structure, where all parts are assembled by means of
bolts without welding. This structure is a complex con-
struction with many different parts, such as upper and
lower plates with intermediate wedges for transferring
forces to load carrying parts. Further it does not allow
side feeding of objects to be pressed.

Summary of the invention

[0004] An object of the present invention is to provide
a press frame module which is easy and cost effective
to produce and mount, and which provides for exactly
guided and controlled movements of a press platen. A
further object is to achieve a versatile press frame which
allows front feeding and side feeding. An additional object
is to provide a press frame which is easy to reconstruct
and manufacture in different dimensions and for different
power sources. Another object of the present invention
is to provide a method for manufacturing said press, said
method distinguishes itself by being quite simple and yet
versatile.

[0005] These objects are achieved as regards the
press frame module by means of a press frame module
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of the above mentioned kind which is characterized by a
cage structure comprising the spacer elements in form
of connecting bars, connecting the front and rear plates,
and guide rails, attached to the first and second side
openings for guiding the displaceable press platen, such
that stability is essentially maintained in a yz-plane by
the connecting bars, in a xy-plane by platens and in a xz-
plane by the guide rails, wherein x, y and z are coordi-
nates of a three dimensional Cartesian coordinate sys-
tem.

[0006] It proves that the connecting bars i combination
with the press platens and the guide rails provide for a
suffient stability in a press frame.

[0007] Each spacer element comprises several con-
necting bars, wherein the front and the rear plate have
aligned pairs of bores, wherein the two ends of each bar
is received in a pair of bores and attached to the plates.
[0008] Preferably each connecting bar is a solid circu-
lar bar with a larger diameter center part and smaller
diameter ends, wherein each bore has a diameter of es-
sentially the same diameter as the smaller diameter ends
for receiving each end with a tight fit, and wherein each
bore, on the surface facing the opposite plate, has a sur-
rounding circular recess forming a plane surface for re-
ceiving a connecting bar in a right-angled fashion.
[0009] Hence each bar is easily machined and prefer-
ably attached by means of screws, though it is also pos-
sible to use a key or cotter.

[0010] With all bores machined exactly the same and
with identical connecting bars this construction provides
for a simple assembly with exactly spaced apart plates.
The recesses further improves the stability of the press
frame module.

[0011] These objects are achieved as regards the
method for manufacturing a press frame by a) forming
an essentially rectangular opening with opposing firstand
second sides and opposing third and forth sides in a front
plate, b) drilling several bores in the front plate along
each longside, c) performing the steps according to a)
and b) on a rear plate such that the opening and bores
in the front plate are aligned with the opening and bores
in the rear plate, d) providing a solid circular bar having
a predetermined length for preparing a connecting bar
for each pair of aligned bores in the front and the rear
plates, wherein each connecting bar has smaller diam-
eter ends for insertion with a tight fit in respective bores,
e) inserting each bar in respecive bores such that the
plates are parallelly arranged, f) attaching each bar to
respective plate, g) attaching a lower stationary platen
to the third side openings and an upper stationary platen
to the forth side openings, h) providing each plate with a
pair of parallely arranged and opposing guide rails, and
i) clamping a platen for displacement along the guide
rails.

[0012] This method provides for achieving a frame
structure which to a great extent facilitates manufacturing
of the separate parts as well mounting of said parts as
the frame structure comprises few different structural el-
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ements without need of welding. The method enables
facilitate prefabrication and post assembly at site which
in turn reduces transport costs.

[0013] Further objects and features of the present in-
vention will be apparent from the description and the
claims.

Brief description of the drawings

[0014] The invention will now be described in more de-
tail with reference to the appended drawings in which:

Fig. 1 is a perspective view showing a press with a
press frame module according the invention.

Fig. 2 is a perspective cross section along llI-1ll in
Fig. 1.

Fig. 3is across section in an enlarged scale showing
a connecting bar inserted in a plate.

Fig. 4 is a perspective view of a press frame module
according the invention.

Fig. 5is afront view of a rear plate in the press frame
shown in Fig. 1.

Description of preferred embodiments

[0015] Apressframe module 2 according the invention
comprises a front plate 4 and a rear plate 6, each having
arectangular plate opening 8 with opposing first and sec-
ond sides 8a, 8b and opposing third and forth sides 8c,
8d. Spacer elements 16 are arranged along the longsides
of and between the plates 4, 6, such that they are parallely
arranged with aligned plate openings 8, between which
a press chamber is formed. A press platen 26 is displace-
able in the press chamber along the first and second
opening sides 8a, 8b.

[0016] The press chamber is delimited in z direction
by a stationary lower platen 24 and a stationary upper
platen 28, between which the displaceable press platen
26 is displaceable. Press forces are transferred via the
upper and lower stationary platens to the front and rear
plates 4, 6 and the connecting bars 16. Hence a cage
structure is formed comprising the spacer elements in
form of connecting bars 16, connecting the front and rear
plates 4, 6, and guide rails 34, attached to the first and
second side openings 8a and 8b for guiding the displace-
able press platen.

[0017] The cage structure resists bending and shear-
ing forces on the frame arising when pressing. This struc-
ture comprises the spacer elements in form of connecting
bars 16 for maintaining stability in a yz-plane, the dis-
placeable press platen 26 for maintaining stability in a
xy-plane and guide rails 34 for guiding the displaceable
press platen and preventing the first and second opening
sides from bending. X, y and z are coordinates of a three
dimensional Cartesian coordinate system as is shown in
Figs. 1, 2 and 4.

[0018] Inthe embodiment shown in the drawings each
plate has two parallel rows of bores 12, with five bores
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per row. The bores 12 are arranged along the longside
of the plates. Each bore 12 is on the surface to be facing
the other plate provided with a surrounding circular guide
recess 14 for receiving a connecting bar 16, as is most
clearly shown in Figs. 4 and 5 and as will be explained
below. The number of the bores depends on the size of
the press. All bores 12 have the same diameter and all
recesses 14 have the same diameter and depth. The
front plate 4 and the rear plate 6 are identical as regards
the size and position of openings and bores. All bore
surfaces are finished to achieve a smooth surface im-
peding formation of cracks.

[0019] The spacer elements comprises ten solid circu-
lar connecting bars 16 having a predetermined length.
These bars are acting as spacers between the front and
the rear plate 4, 6 as well as means for connecting the
plates together.

[0020] All bars have a center part 16b with a larger
diameter D, and end parts 16a with a smaller diameter
D,. The length of the center part 16b is exactly the same
for all bars in order to constitue spacers between the front
plate 4 and the rear plate 6. Further the smaller diameter
end 16a of all bars have the same diameter.

[0021] Allthe connecting bars 16 are connected to the
plates in the same way. The smaller diameter ends 16a
of a connecting bar 16 are inserted with a tight fit in a pair
of aligned bores 12 in the front and the rear plates 4 and
6. When a smaller diameter end 16a of a bar is inserted
in a bore, an end surface of the larger diameter center
part 16b of said bar is abutting a recess bottom surface
surrounding said bore. The recess bottom surface forms
a plane surface for receiving the connecting bar 16 in a
right-angled fashion. The circular recess 14 has a slightly
larger diameter than the larger diameter center part 16b.
[0022] With this construction the plates will be parallely
arranged at a exact fixed distance from each other with
the bars in a right angle in relation to the plates. Each
connecting bar 16 is attached to respective plate by
means of a screw 18 with a washer 20 fastened in a
corresponding threaded hole in the smaller diameter end
16a. There is a clearance 22 between the washer 20 and
the plate 4 enabling the plate to be properly biased
against the connecting bar 16. This construction further
provides for a stable, yet easily assembled attachment
between connecting bars and plates.

[0023] The displaceable press platen 26 is displacea-
ble along four roller guide rails 34, with two guide rails
on each plate, attached to the first and second side open-
ing 8a, 8b in each opening 8, respectively. Each rail 34
is carrying a carriage 32 able to glide along the rail. Each
carriage 32 is in turn attached to a support block 30 at
the upper corner of the platen 26 and to a vertical surface
of said platen.

[0024] Thankstotherollerguide rails 34 the movement
of the displaceable platen 26 is achieved with a high pre-
cision.

[0025] The lower platen 24 is a press table protruding
into each opening 8 at the third openings sides 8c forming
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a bottom surface of the press chamber. The press table
is attached by means of screws 56 to axles which in turn
are attached to an anvil table, which could be affected
by an anvil cylinder and by means of screws along the
third openings sides 8c.

[0026] The upper platen 28 is fixed in essentially the
same way and protruding into each opening 8 at the forth
openings sides 4d forming a top surface of the press
chamber. The upper platen 28 is carrying two main cyl-
inders 38 and an additional cylinder 36 of which only a
part are visible in Fig. 2. The cylinders are acting on and
carrying the displaceable platen 26.

[0027] The additional cylinder is an optional cylinder
which could be used for ejection, for example. The cyl-
inders are in communication with a highpressure pump
via the fluid power conduits 54.

[0028] As seen in Fig. 1 outer cover plates 42 are ar-
ranged between the front and the rear plate 4, 6 outside
the connecting bars 12 for preventing unintentional ac-
cess to the press chamber and for protection in case of
bursting conduits.

[0029] Further, inner cover plates 44 are arranged be-
tween the front and the rear plate 4, 6 inside the connect-
ing bars 16. A door 40 is arranged below the cover plate
42 for allowing access to the press chamber and other
interior parts of the press in case of maintenance.
[0030] The press1inFig. 1is adapted for front feeding
but with modified cover plates 42, 44 and door 40 it is
easily adapted for side feeding.

[0031] The press frame module according the inven-
tion is to be used for a press, such as the press shown
in Fig. 1. This press is a hydraulic press 1, though the
press frame module 2 could be used for other types of
presses, such as mechanical or eccentrical presses. The
press 1in Fig. 1 is provided with an operator display 48,
an electric cabinet 46 and an inspection balcony 50. Fur-
ther is shown motor parts 52 and the fluid power conduits
54.

[0032] The method for manufacturing a press frame
module for a press comprises first forming the front and
the rear plate essentially identical, wherein each plate is
provided with an essentially rectangular opening with op-
posing first and second sides and opposing third and
forth sides in a front plate and a rear plate, and perforated
with several bores along each longside. Then the spacer
elements are formed by cutting a solid circular bar at a
predetermined length for preparing a connecting bar for
each pair of aligned bores in the front and the rear plates.
Each connecting bar is turned to obtain smaller diameter
ends for insertion with a tight fit in respective bores. Each
bar is inserted in respecive bores such that the plates
are parallelly arranged and attached respective plate.
Stationary upper and lower platens are attached to the
forth and the third side openings, respectively. Further
each plate is provided with a pair of parallely arranged
and opposing guide rails, and a displaceable press platen
is clamped along the guide rails.

[0033] As the press frame module contains few struc-
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tural parts it is extremely cost effective to manufacture
and simple to assemble. No post treatment is needed.
[0034] The press frame module according the inven-
tion is also simple to customize depending on the cus-
tomer’s need. The front and rear plates and the connect-
ing bars easily are adapted to different sizes of press
tables and press tools without cumbersome reconstruc-
tion and machine adjustments at manufacturing of the
separate module parts. Depending on the chosen size
of press frame the plates are machined as regarding di-
mension, size of plate opening, number and dimension
of bores and the connecting bars are machined as re-
garding length and diameters.

Claims

1. Press frame module for a press comprising
a front plate (4) and a rear plate (6), each having a
rectangular plate opening (8) with opposing first and
second sides (8a and 8b) and opposing third and
forth sides (8c and 8d), wherein spacer elements
(16) are arranged between the plates (4, 6), such
that the plates are parallely arranged with aligned
plate openings (8), between which a press chamber
is formed, wherein a press platen (26), which is ar-
ranged in a xy-plane, is displaceable in the press
chamber along the first and second opening sides
(8aand 8b) in azdirection beween a stationary lower
platen (24) and a stationary upper platen (28),
wherein press forces are transferred via the upper
and lower stationary platens to the front and rear
plates (4 and 6) and the spacer elements (16),
characterized by a cage structure comprising the
spacer elements in form of connecting bars (16),
connecting the front and rear plates (4 and 6), and
guide rails (34), attached to the first and second side
openings (8a and 8b) for guiding the displaceable
press platen,
such that stability is essentially maintained in a yz-
plane by the connecting bars (16), in a xy-plane by
platens (24, 26, 28) and in a xz-plane by the guide
rails (34), wherein x, y and z are coordinates of a
three dimensional Cartesian coordinate system.

2. Press frame module according to claim 1, wherein
the front and the rear plates (4 and 6) have aligned
pairs of bores (12), wherein the two ends (16a) of
each bar is received in a pair of bores (12) and at-
tached to the plates (4, 6).

3. Press frame module according to claim 2, wherein
each connecting bar (16) is a solid circular bar with
a larger diameter center part (16b) and smaller di-
ameter ends (16a), wherein each bore (12) has a
diameter of essentially the same diameter as the
smaller diameter ends (16a) for receiving each end
with a tight fit, and wherein each bore (12), on the
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surface facing the opposite plate, has a surrounding
circular recess (14) forming a plane surface for re-
ceiving a connecting bar (16) in a right-angled fash-
ion.

Method for manufacturing press frame module for a
press comprising the steps of

a) forming an essentially rectangular opening (8)

with opposing first and second sides (8aand 8b) 70
and opposing third and forth sides (8c and 8d)

in a front plate (4),

b) drilling several bores (12) in the front plate
along each plate longside,

c¢) performing the steps according to a) and b) 15
on a rear plate (6) such that the opening (8) and
bores (12) in the front plate (4) are aligned with

the opening (8) and bores (12) in the rear plate,

d) providing a solid circular bar (12) having a
predetermined length for preparing aconnecting 20
bar for each pair of aligned bores (12) in the front

and the rear plates (4 and 6), wherein each con-
necting bar has smaller diameter ends (16a) for
insertion with a tight fit in respective bores (12),

e) inserting each bar (12) in respecive bores 25
such that the plates are parallelly arranged,

f) attaching each bar (12) to respective plate (4,

6),

g) attaching a lower stationary platen (24) to the
third side openings (8c) and an upper stationary 30
platen 28) to the forth side openings (8a)

h) providing each plate (4, 6) with a pair of par-
allely arranged and opposing guide rails (34),

and

i) clamping a platen (26) for displacementalong 35
the guide rails (34).
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