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OF STRUCTURAL UNITS (71)  I, MICHAEL JOHN RUDNEV, an  limitations imposed
by problems of trans- 50 Australian citizen, of 96 Rome Street, South  port
from factory to site. Ycronga, Brisbane, in the State of Queens-    With
the foregoing and other objects in land, Commonwealth of Australia, do
here-  view, the invention resides broadly, in one 5  by declare the
invention, for which I pray  aspect, in a method of making a laminated that
a patent may be granted to me, and the  panel of an inner core section,
normally of 55 method by which it is to be performed, to  insulating
material, and two outer facing be particularly described in and by the fol-
sections of sheet material adhesively secured lowing statement:-
to the substantially parallel side faces of the 10    This invention
relates to the manufacture  inner section, including the steps of apply- of
structural units.                       ing adhesive to the appropriate
faces of 60 Panels for the construction of cold rooms  the outer sections
and/or the inner section; and other buildings are commonly of lamin-  and
advancing the inner section, and the ated or "sandwich" type, made of an
inner  outer sections to either side of the inner 15  section or core of
expanded polystyrene or  section, all being disposed substantially ver-
other heat-insulating material with facings  tically, between pressure
means adapted to  65 of sheet metal or other relatively thin sheet  press
the outer sections firmly to the side material secured adhesively to both
sides.  faces of the inner section. Preferably the Such a panel is usually
made by applying  adhesive is first applied to the inside faces 20
adhesive to the appropriate surfaces of the  of the outer sections, and
part is transferred facing sheets, and/or of the central insulat-  to the
side faces of the inner section by  70 ing section after which a facing
sheet is  contact; and preferably the outer and inner * superimposed on the
expanded polystyrene . sections are maintained at a controlled tem- section
which in turn is superimposed on  perature for a predetermined period. 25
the other facing sheet, the assembly being    In another aspect, the
invention resides subjected to pressure in a press. Conse-  broadly in
apparatus:for making a lamin- 75 quently, the size of the panel produced is
ated panel of an inner and two outer facing limited by the size of the
press available.  sections as set out above, including means One .of the
objects of the present in-  for advancing an inner section in substanti- 30
vention is to provide a method of and  ally vertical disposition; means for
convey- apparatus for producing laminated panels  ing outer sections to and
advancing them  80 of the general type set out, simply and  adjacently with
the inner section; means economically, the apparatus lending itself  for
applying adhesive to the inside faces of to the production of such panels
in consider-  the outer sections and/or the side faces of 35  ably greater
lengths than has been practical  the inner section before the outer
sections bv means of a press as described. Other  are brought adjacent to
the' inner section, 85 objects attainable in preferred embodiments  and
means for pressing the two outer sec- of the invention are to provide a
method  tions firmly to the adjacent inner section. and apparatus for the
continuous produc-  Preferably the means for pressing the outer 40  tion of
such laminated units, to any desired  sections to the inner section are
driven sub- length and, if required, to a predetermined  stantially
vertical pressure rollers; and pre- 90 curvature; and to produce apparatus
for this  ferably means are provided for the con- purpose which is
particularly compact and  trolled heating of the adjacent sections. readily
capable of being transported and    In order that a preferred embodiment of
45  therefore capable of producing the panels at  the invention may be
readily understood the site on which they are required to be  and carried
into practical effect, reference  95 used, so that very large units, for
the more  is now made to the accompanying drawings, economical construction
of cold rooms or  wherein:- other buildings may be made without the    Fig.
1 is a sectional plan view of the rear    2
1,350,316                                        2               3 part of
apparatus according to the inven-  23, in the directions indicated by
arrows in  65 tion, and including the rear frames secured  Fig. 2. to the
rear part of the main frame,            To move the pressure rollers 23
towards 



Fig. 2 is a view similar to Fig. 1 of the  or away from  the corresponding
pressure 5  main frame of the apparatus to which the  rollers 21, a
manually operated hydraulic                    5 rear frames are secured,
device (not shown) on the top sub-frame is 70 Fig. 3 is a side elevational
view to en-  adapted to drive, in one direction or the larged scale, of the
adhesive applying as-  other, either one of a pair of vertical shafts
sembly, the applicator being in inoperative  25 rotatable in bearings on
the side mem- 10  position,                                  bers 12 of the
top and bottom sub-frames,                 10 Fig. 4 is a sectional view
along line 4-4  these shafts being interconnected, at top and  75 in Fig.
3,                                 bottom, connected by sprocket and chain
Fig. 5 is a sectional view along line 5-5  connections 26.  In each of the
top and in Fig. 3, the adhesive applicator being  bottom sub-frames, two
chain and tension 15  moved to operative position,               rod
connections 27 are at one end made fast                15 Fig. 6 is a
detail plan view, to enlarged  to the movable longitudinal member 18, are
80 scale, of edge straightening wheels of the  carried around. idler
sprockets 28 on the apparatus, and                           side member
13, back around sprockets on Fig. 7 is a sectional view of part of a  the
shafts 25, and at their other end are 20  panel with an edge of a facing
sheet thereof  made fast to the movable longitudinal mem-              20
inturned by edge straightening wheels of  ber 18. Thus by causing the
interconnected  85 the apparatus.                             shafts 25 to
be rotated in one direction or the other, the movable longitudinal mem- The
apparatus shown in the drawings in-  bers 18 of the top and bottom
sub-frames cludes a main frame 10, shown particularly  are moved in
parallelism  away from or                    25 25  in Fig. 2, and which
has a bottom  sub-  towards the side members 12 of these sub-  90 frame 11,
and mounted above it, a generally  frames. similar top sub-frame not shown
in the    To each of the rear uprights 19 and 20 drawings.  Each of these
sub-frames con-   there are secured a pair of rear frames 29, sists mainly
of two side members 12 and 13,  which are oppositely arranged but otherwise
.    .       30 rigidly interconnected by end members 14.  similar, and
which, as shown particularly  95 The two sub-frames are supported in paral-
in Fig. 1, are secured. to these uprights le relationship, one above the
other, by a  obliquely so as to diverge rearwardly. Each pair of transverse
rectangular mounting  of the rear frames has a pair of parallel frames 15,
each consisting of a bottom mem-   top and bottom arms 30 and 31
respectively              35 35  ber 16 secured under the bottom sub-frame
which are interconnected by uprights .32. 100 11, a pair of standards 17
extending up-  Each of the arms 30 and 31 has a horizontal wardly from  the
ends of the said bottom   plate 33 extending from it and has secured
member, and a top member (not shown)  perpendicularly across its end a
horizontal similar to the bottom member and secured  bracket 34. Mounted in
vertically adjust-                 40 40  across the top of the top
sub-frame        able manner on each of the brackets 33 is 105 Associated
with each of the bottom sub-   a horizontal guide plate 35. frame 11 and
the top sub-frame is a longi-    From a pair of rolls (not shown) of sheet
tudinal member 18 which is mounted for   metal, supported rotatably in any
suitable transverse movement in parallelism  being  way with their axes
vertical, lengths of                    45 45  mounted on travellers or
rollers (not shown)  sheet metal, as shown at 36, are fed between 110 for
example. Upwards 19 rigidly intercon-  the upper and lower guide plates 35
of both nect the ends of the movable longitudinal  rear frames 29. Each
length of sheet metal members 18 of the bottom and top sub-  36 is fed
through a forming assembly of frames, and similar uprights 20 interconnect
known type, and consisting of a pair of 50 the ends of the side members 12
of the  fixed upright shafts 37 and 38 mounted 115 bottom sub-frame 11 and
the top sub-frame.  between the brackets 34, shaft 37 having A series of
equally spaced vertical resili-  a number of pairs of. annular rollers 39
ent pressure rollers 21 have shafts 22 car-  rotatable thereon, shaft 38
having a like ried by bearings on the side members 12 of  number of single
annular rollers 40, the 55  the bottom and top sub-frames, and a series
rollers 39 and 40 being adapted to form  120 of corresponding similar
pressure rollers 23  a series of equally spaced shallow grooves on shafts
24 are rotatable in bearings in  41, as shown in Figs. 3 and 4, in the
sheet the movable longitudinal members 18 of the  metal. bottom and top
sub-frames. The shafts 22  ' The sheet metal is fed, from the forming 60
and 24 of all of these rollers 21 and 23 are  rollers, to an adhesive
applying assembly, 125 driven by chain or any other suitable drives
indicated generally at 42, and including a from a power source (not shown)
mounted  pair of vertical backing rollers 43 rotatably on the main frame
10, the rollers 21 being  mounted between the top and bottom plates rotated
in opposite direction to the rollers  33 of the side frame. From the top
and  



3    1,350,316
3 bottom of a shaft 44 rotatably mounted in  that the feed rollers 23 are
moved to cause these plates 33, there extend a pair of  firm pressure to be
applied by rollers 21 and brackets 45 and 46 secured to the top and  23 to
the laminated arrangement of . sheet bottom  of a vertical applicator base
plate  metal facing sheets 36 and central core sec- 5  47. A belt drive 48
from the pulley 49 of  tion 63.                                  70 a motor
50 mounted adjustably above the    When the apparatus is in operation, the
top bracket 45 drives a pulley 51 on one  pressure rollers 21 and 23 are
driven to end of a shaft 52 rotatable in bearings in  cause the laminated
arrangement to be ad- the upper part of the base plate 47 and  vanced
through the main frame. The sheet 10  has a sprocket 53 on its other end.
An  metal 36 is drawn from the two rolls, through  75 idler sprocket 54 is
mounted on the lower  the forming assembly to have the grooves part of the
applicator frame member 47,  41 formed therein, and through the adhesive
and an endless chain 55 is engaged with  applying assembly 42. At this
assembly the the two sprockets 53 and 54, passing over  liquid components
of the adhesive are ejec- 15  rubbing plates 56 on the frame member.  ted
from the nozzles 60, fairly close together,  80 These plates 56 may be
grooved to receive  and near to the top edge of the sheet metal parts of
the chain and so serve as guides  36. The applicator fingers 57 mix
together between the sprockets.                   the liquid components,
carrying the mixture A series of resiliently flexible fingers 57  down the
sheet metal to a position near to *  20  are secured on the chain 55 in
equally spaced  the bottom  edge, and: then, the applicator 85 arrangement,
and may be strips of rubber  chain 55 passing around the idler sprocket or
a suitable plastic material, arranged to  54, carry the adhesive mixture up
near to the extend from the chain in substantially par-  top edge of the
sheet metal, and so on. . In allel arrangement. The parts are made and
this way, a substantially  even  layer of 25  arranged that when the
applicator is swung  thoroughly mixed adhesive.is applied to the 90
hingedly to inoperative position, as shown  vertical sheet metal as it is
drawn through in Figs. 3 and 4, the fingers 57 are well  the assembly.
clear of the sheet metal 36, which is in con-    As the adhesive-coated
sheet metal sec- tact with the backing rollers 43, but when  tions enter
the main frame 10, they are 30  the applicator is swung through about a
right  pressed firmly against the sides of the inter- 95 angle to operative
position, as shown in Fig.  posed core section 63 by the first of the pairs
5, the fingers bear against the sheet metal.  of pressure rollers 21 and
23, and by sub- Any suitable means (not shown) may be pro-  sequent pairs
of pressure rollers, so that the vided for releasably holding the
applicator  adhesive applied  to  the sheet metal is 35  in operative
position.                     squeezed onto the interposed core section,
100 The adhesive applied to the sheet metal  which, being soft and
compressible, is. de- is preferably of the type consisting of two  formed
slightly by the pressed-in grooves 41 liquid components, being an epoxy
resin and     the sheet metal sections. a catalyst. From the lower arm 32
of each    When the assembly of core and facing 40  rear frame 29, a
support plate 58 extends  sheets has proceeded  for some distance 105 to
carry tanks, indicated at 59, for the two  through the main frame, it is
subjected to liquid components of the adhesive.   Any  controlled heat, the
assembly passing be- suitable means (not shown) are provided for  tween two
heater housings 64, one mounted directing liquid from  these tanks through
between the side members 12, the other be- 45  flexible lines (not shown)
to a pair of nozzles  tween the laterally movable members. 18, 110 60
mounted on the top arm 30 and top plate  of the top and bottom  sub-frames.
Within 33 of the rear frame,. and extending down-  both of these housings
are heater assemblies wardly and shaped to be adapted to direct  indicated
at 65, including blowers for direct- the liquid close onto the sheet metal
36 near  ing air past heating elements, which may be 50  to its upper edge,
and a short distance be-  thermostatically controlled, and onto both 115
hind the applicator.                      sides of the laminated assembly
passing be- From the adhesive applicator of each rear  tween the housings.
frame 29, the sheet metal is fed over a     The formulation of the adhesive
used is bearer plate 61, and to the main frame 10.  such that when the
sheet metal sections 36 55    The main frame 10 is provided with a  are
first brought into contact with the insu- 120 series of transverse  support
rollers 62  lating section 63 the adhesive mixed and mounted above the
bottom  sub-frame 12,  spread on the sheet metal will transfer read- and
under. the similar top sub-frame. The   ily to the insulating section; and
when the sheet metal 36 from the two rolls is fed be-   panel being formed
is passed at controlled 60  tween the top and bottom transverse rollers,
speed and controlled temperature through 125 



and between vertical pressure rollers 21 and  the apparatus, the reaction
of the adhesive 23; and core sections 63 of expanded poly-  components will
so advance that the adhes- styrene or the like are fed between the two  ive
will become sufficiently viscous and facing sections of sheet metal.
tacky for the metal sections to be caused 65    The hydraulic apparatus is
operated so  by the pressure applied to the pressure rol- 130    4
1,350,316                                       4 lers to hold firmly to
the central insulating  them, may be adjusted appropriately to im- 65
section.                                   part such curvature. Although
the sheet metal sections 36 are    The apparatus may be of such size that
it passed between the transverse rollers 62, of   may be readily
transported to a site on which 5  the top and bottom sub-frames of the main
panels made by the apparatus are required frame, there is the possibility
that either  to be erected to form a cold-room or other 70 one of them may
travel with such minor  building. Thus, there may be made, at the
variations than an edge may extend slightly  site, very long panels, to
facilitate greatly above or below the desired level. In order the erection
of a building, but which could 10  that the edges of the panel will be true
de-  not be transported to the site from a distant spite any such
variations there are provided,  factory. It will be appreciated that the
rolls  75 on the top and bottom  sub-frames, edge   of sheet metal may be
easily transported, straightening wheels, as shown particularly  and the
insulating material forming the cen- in Fig. 6. These comprise, for each
longitu-  tral section is made in such lengths as to be 15  dinal edge of
each metal facing sheet 36, a  conveniently transportable. For mobility,
the guide wheel 66 and a shaping wheel 67 on  main frame 10 may be mounted
on wheels  80 lateral shafts, the guide wheel being of frusto-  (not shown)
and capable of being supported conical shape, the shaping wheel being in
by jacks (not shown) when brought to the the form of two oppositely
arranged co-axial  required position The rear frames 29 may 20
frusto-conical parts. The top and bottom   be made detachable or hingedly
connected to parts of the advancing laminated assembly  the main frame so
that they may be swung  85 pass between two oppositely arranged guide
forwardly to the main frame for transport. wheels 66, which press the edge
portions of  . Although the apparatus as described and the sheet metal
laminations firmly to the  illustrated will be found to be very effective
25  intermediate insulating section, and  then  in achieving the objects
for which it has each of the top and bottom edges of each been devised, it
will, of course, be under- 90 sheet metal section 36 passes through the
stood that many modifications of construc small-angle made by the two parts
of the  tional detail and design may be made within shaping wheel 67.
Should an edge of the  the scope of the invention as hereinafter 30  sheet
metal 36 extend appreciably beyond the  claimed. required level, it will be
inturned, as shown                                        95 in Fig. 7 at
36a. The laminated assembly is then passed    1. A  method of making a
laminated between trimming assemblies 68 on the top  panel of an inner core
section, and two outer 35  and bottom  sub-frames, each including a  facing
sections of sheet material adhesively motor 69 driving a pair of transverse
shafts  secured to the substantially parallel side faces 100 70.  One of
these shafts carries a rotary  of the inner section, including the steps of
planer 71 for removing any excess from the  applying adhesive to the
appropriate faces of insulating section 63, the other shaft 70 may the
outer sections and/or the inner section; 40  be fitted with groove cutters
(not shown) for  and advancing the inner section, and the outer sections to
either side of the inner 105 forming grooves in the longitudinal edges of
section, all being disposed substantially ver- the insulating section.
tically, between pressure means adapted to As the laminated assembly is
ejected from   press the outer sections to the side faces of the main frame
10 in the form of a sandwich  the inner section. 45  type panel, it is
supported in any suiltable    2. A method according to Claim  1 in- 110
manner. Whereas to support such an as-  cluding the additional steps of
directing con- sembly formed horizontally would require  trolled heat to
the outer faces of the outer a fairly extensive conveyor system, the panel
sections and advancing the laminated as- when formed vertically as
described requires  sembly between additional pressure means 50  little
support. A fairly small wheel-mounted  adapted to press the outer sections
to the 115 support placed under the leading part of the  side faces of the
inner section. panel, with a level surface to travel on, will   3. A
laminated panel made according generally suffice to support a very
consider-  to the method set out in either of the preced- 



able length of panel. Alternatively, small  ing claims. 55 rollers may be
provided at fairly large inter-    4. Apparatus for making a laminated 120
vals to support the advancing panel; or the  panel of an inner core section
and two outer panel may be supported by a fairly smooth  facing sections of
sheet material adhesively level surface which may be the foundation
secured to the substantially parallel side or footing on which the panel is
required to  faces of the inner section including means 60  be erected as a
wall or part of a wall.   for advancing the inner section in substan- 125
In some cases it may be required to make  tially vertical disposition;
means for con- panels having some curvature, for example  veying outer
sections to and advancing them to serve as pre-stressed roof sections. In
this  adjacentlv to the inner section; means for event, the pressure
rollers, or certain of  applying adhesive to the inside faces of the    4
1,350,316                                           4 lers to hold firmly
to the central insulating  them, may be adjusted appropriately to im-  65
section.                                     part such curvature. Although
the sheet metal sections 36 are    The apparatus may be of such size that
it 5 the top and bottom sub-frames of the main panels made by the apparatus
are required frame, there is the possibility that either  to be erected to
form a cold-room or other one of them may travel with such minor
building. Thus, there may be  made, at the variations than an edge may
extend slightly      the erection of a building, but which could above or
below the desired level. In order    not be transported to the site from a
distant 10   that the edges of the panel will be true de- spite any such
variations there are provided straightening wheels, as shown particularly
and the insulating material forming the cen- in Fig. 6. These comprise, for
each longitu-  tral section is made in such lengths as to be 15   inal edge
of each metal facing sheet 36, a  conveniently transportable. Formobility,
the guide wheel 66 and a shaping wheel 67 on   main frame 10 may be mounted
on wheels  80 lateral shafts, the guide wheel being of frusto-    (not
shown) and capable of being supported by jacks (not shown) when brought to
the conical shape, the shaping wheel being in    required position. The
rear frames 29 may the form of twooppositely arranged co-axial  be made
detachable or hingedly connected to 20  frusto-conical parts. The top and
bottom       the main frame so that they may be swung pass between
oppositely arranged guide   forwardly to the main frame for transport.
wheels 66, which press the edge portions of   Although the apparatus as de
clibed and intermediate insulating section, and the     illustrated will be
found to be very effective 25 intermediate insulating section, and then.
each of the top and bottom  edges of each sheet metal section 36 passes
though the   stood that many modifications of construc- small-angle made by
the two parts of the    tional detail and design may be made within 30
shaping wheel 67. Should an edge of the    the scope of the invention as
hereinafter sheet metal 36 extend appreciably beyond the     claimed.
95 required level, it will be inturned, as shown     WHAT IS CLAIM IS:- in
Fig. 7 at 36a The laminated assembly is then passed between trimming
assemblies 68 on the top   panel of an inner core section, and two outer
and bottom sub-frames, each including a     facing sections of sheet
material adhesively motor 69 driving a pair of tansverse shafts   secured
to the substantially parallel side faces .100 70. One of these shafts
carries a rotary  of the inner section, including the steps of applying
adhesive to the appropriate faces of the outer sections and/or the inner
section; and advancing the inner section, and the 40  be fitted with groove
cutters (not shown) for forming grooves in the longitudinal edges of
outer sections to either side of the inner  105 tically, between pressure
means adapted to As the laminated assembly is ejected from   press the
outer sections to the side faces of the main frame 10 in the form of a
sandwich  the inner section. 45  type panel, it is supported in any
suiltable     2. A method according to Claim 1 in-     110 manner. Whereas
to support such an as   cluding the additional steps of directing con-
sembly formed horizontally would require  trolled heat to the outer faces
of the outer a fairly extensive conveyor system, the panel  sections and
advancing the laminated as when formed vertically as described requires
sembly between additional pressure means 



50  little support. A fairly small wheel-mounted  adapted to press the
outer sections to the 115 support placed under the leading part of the
side faces of the inner section. panel, with a level surface to travel on,
will    3.  A  laminated panel made according generally suffied to support
a very consider- to the method set out in either of the preced- able length
of panel. Alternatively, small   ing claims. 55  rollers may be provided at
fairly large inter-    4. Apparatus for making a laminated 120 vals to
support the advancing panel; or the   panel of an inner core section and
two outer panel may be supported by a fairly smooth  facing sections of
sheet material adhesively level surface which may be the foundation
secured  to  the substantially  parallel side or footing on which the panel
is required to    faces of the inner section including means 60  be erected
as a wall or part of a wall.    for advancing the inner section in substan-
125 In some cases it may be required to make  tially vertical disposition;
means for con- panels having some curvature, for example . veying outer
sections to and advancing them to serve as pre-stressed roof sections. In
this  adjacently to the inner section; means for event, the pressure
rollers, or certain of  applying adhesive to the inside faces of the
1,350,316                                    5 outer sections and/or the
side faces of the  ment from a sprocket-mounted endless chain inner section
before the outer sections are  means being provided for driving the said
brought adjacent to the inner section; and  chain. means for pressing the
two outer sections to    10. Apparatus according to Claim  9 5  the
adjacent inner section.        wherein the sprocket-mounted endless chain
40 5. Apparatus according  to  Claim  4  is mounted on a movable base
member wherein heating means are provided adapted  adapted to be moved to
operative position, to direct controlled heat to the outside faces  the
fingers contacting the said surface, or to of the outer sections after they
are advanced  inoperative position, the fingers clear of the 10  beyond the
means for pressing them to the  said surface.                         45
inner section.                            11. Apparatus according to any
one of 6. Apparatus according  to  Claim  5  Claims 4 to 10 wherein the
means for advanc- wherein additional pressure means are pro-  ing the outer
sections and interposed inner vided for pressing the outer sections to the
section, and for pressing the outer. sections 15 interposed inner section
after the laminated  to the inner section, include a pair of resili- 50
assembly has been advanced beyond the  ent substantially vertical pressure
rollers, one heating means.                           mounted on a main
frame, the other later- 7. Apparatus according to any one of ally
adjustable on the main frame, means Claims 4 to 6 wherein edge shaping
means  being provided for counter-rotating the said 20  are provided, being
adapted to true the top  pressure rollers, and means being provided  55 and
bottom edges of the advancing laminated  for moving the adjustable pressure
roller assembly.                                towards or from the said
one pressure roller 8. Apparatus according to any one of  on the main
frame. Claims 4 to 7 wherein each means for apply-    12. Apparatus for
making a laminated 25  ing adhesive to the inside faces of the outer  panel
substantially as herein described with  60 sections and/or the side faces
of the inner  reference to, and as. shown in, the accom- section consists
of means for directing fluid  panying drawings. adhesive onto the upper
part of the surface, a plurality of flexible fingers, and means for  GEORGE
FUERY & CO., 30  reciprocating the said fingers sequentially     Chartered
Patent Agents, between the upper and lower parts of the           St.
Martins House, said surface.                                          Bull
Ring, 9. Apparatus according  to  Claim  8           Birmingham, B5 5EY,
wherein the flexible fingers are mounted on       Agents for Applicant. 35
and extend in substantially parallel arrange- Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1974. Published at The
Patent Office, 25 Southampton Buildings, London WC2A 1AY, from which copies
may be obtained.    


