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travel to stop the vehicles  to lower the elevator. At the same time,
automatically at a predetermined position  coil 332 of control relay CR9
will be opera-     beneath the mould rotating mechanism  10. ted to supply
current to motors 222. Micro-     When PB1 is closed, motor reversing relay
switch 334 will open at the lower limit of the  5  CR2, whose coil is
indicated at 312, will be  elevator travel. Normally closed contacts 70
operated so that the vehicle driving motor  CR1 ensure that the elevator
never operates     190 will move the vehicle in the forward  when a vehicle
12 is moving.     direction. Pushbutton PB3 is closed to start    The use,
operation and function of the     the rearward travel of the vehicle and
the  invention are as follows:- 10  closure of this push button is
effective to   In operation, the moulds 20 on one pair 75     open or
release coil 312 of relay CR2 and so  of interconnected vehicles 12 are
charged     cause the motors 190 to operate in the re-  with a satisfactory
amount of material.     verse rotational direction. When push button
Thermoplastic and thermosetting resins are     PB3 is closed, timer relay
TR1, whose coil  satisfactory. These vehicles 12 are then 15  is indicated
at 314, will be operated and com-  moved underneath the respective mould-
80     tacts TRI in series with it will be closed  rotating mechanisms 10
and the elevators of     to operate a coolant solenoid valve 316.  each
vehicle are simultaneously operated to     Whenever the vehicle is moving
in the rear-  raise the moulds 20 into position to be fixed     ward
direction away from  the mechanism  in the mould-rotating mechanisms 10.
The 20  10, coolant is supplied to cool the mould  locks on the mould
rotating mechanisms are 85     supported thereon. A microswitch 318 is
operated to secure each of the moulds. The     utilized to stop this
rearward vehicle travel. vehicles 12 are then backed away and the     Timer
relay TRI is effective to open the cir-  mould-rotating mechanisms 10
rotate the     cuit to solenoid 316 after a predetermined  moulds 20
simultaneously in two planes con- 25  time.
tinuously. During rotation the moulds are 90       The vehicle
mould-rotator circuit includes  heated. The speed of rotation of both the
the motors 264, which may be DC motors,  frames 22 and the moulds may vary,
Pref-     and is supplied through a rectifier 320. Push  erably, the frames
22 are always parallel so     button PB4 is closed manually to start  that
both may be loaded and unloaded to- 30  operation of motors 264 and control
relay  gether.                                     95     CR3, whose  coil
322  is  in  parallel    After the moulds 20 have been rotated for     with
the  motors  264  will  operate  suitable period of time, either determined
by     so  that the  contacts  CR3  in  series  the operator or by a time
controlled relay,     therewith will be closed to lock in operation  the
moulds will stop rotation. Of import- 35  of the motors. Contacts CR1,
controlled by  ance is the fact that the moulds will always 100     coil
306 described above, are used to rotate  end up in a horizontal position,
regardless     the mould automatically whenever the ve-  of when the
control relay times out or an     hide is moving. Push button PB5 may be
operator pushes the manual stop button. The     used to stop rotation of
the mould at any  mould rotating motors will continue until a 40  time.
switch on the frame 22 is opened, indicating 105       The elevator circuit
for raising and lower-  that the frames are horizontal. When the     ing
the mould on a vehicle 12 includes the  frames have stopped, the same pair
of ve-     motors 222 connected in series with nor-  hides as were used for
loading will move     mally closed contacts CR9, normally closed
underneath the frames and the elevators 45  contacts CR1, normally closed
microswitch  will raise up and receive the moulds as they 110     324,
normally closed push button 326, and  are released from the frames. The
elevators     normally open push button PB6. When PB6  will drop the moulds
down to the normal     is closed, coil 328 of control relay CR4 will
transportation position and as the vehicles     be operated to lock in the
operation of the  12 carry the moulds away from the frames 50  elevator
motors 222.  At the same time,  22, the moulds are simultaneously rotated
115     coil 330 of motor reversing relay CR5 will on the vehicles and
cooled by the arrange-     be operated to change the position of con-
ments earlier described.     tacts CR5 so that the motor will be operated
At the same time as one interconnected     in a direction to raise the
elevator and  pair of vehicles 12 are removing moulds 55 mould thereon.
Microswitch 324 will open  which have just been rotated and heated, the 120
when the mould has reached the limit of its  second pair of vehicles which
have been     upward travel and is properly positioned in  charged during
the previous rotating inter-     the mould rotating mechanism  10.  Push
val, are moving into position under the     button 326 may be used to stop
the opeta-  frames 22 and the rotating and heating cycle 60  tion of motors
222 at any time. When it is  begins again.                             125
desired to lower a mould out of the mecha-   As can be seen, each pair of
vehicles     nism 10, or to lower an elevator without a  moves in and
either picks up and delivers     mould, push button PB8 is operated to open
moulds and then moves out. When one pail     the circuit to coil 330 of of
motor reversing  of moulds are rotating, the other pair of 65  relay CR5 to
run the motor in a direction  moulds are being stripped of completed 130
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7      articles and re-charged with new material. could instead comprise
direct drive gear 65     Such an arrangement makes maximum use  motors with
variable speeds.     of the rotating and heating mechanisms.
Cam-operated switches or microswitches       It is also practical to
operate each vehicle  have been described. Any type of disengag-  5
individually. The sequence of operation  ing  mechanism, for example
solenoid-     will be different from that described above  operated,
air-operated  or  hydraulically- 70     as the vehicles are not operated in
pairs.  operated, is also satisfactory.     Suitable drive arrangements are
then pro-     vided for rotating the frames 22 and for co-    WHAT I CLAIM
IS: - 10 ordinating operation of the vehicle drive    1. A rotational
thermo-fusion moulding     motors.
machine  comprising, in  combination, a       The patricular manner of
heating can be  mechanism  adapted to detachably receive 75     varied
widely, and the apparatus shown is  and rotate at least one mould about two
illustrative  of  one  satisfactory  heating  perpendicularly  intersecting
axes,  said 15  arrangement. An infrared type of heating  mechanism
incorporating a device operative     system is satisfactory. Salt brine,
either in  to heat the mould during the rotation there-     the form of a
bath or a spray, is satisfactory,  of about said axes, and mould transport
80     as is hot air or a burner which completely  vehicles effective to
convey a mould into,     encloses the rotating mould. Radiant heat, and
remove it from, the said receiving and 20 either gas or electric, is
satisfactory, as is rotating mechanism, each mould transport     resistance
wire. The heat can be applied  vehicle incorporating a device effective to
generally uniformly throughout the length  cool the mould when it is
carried by the said  85     of the mould or the heat at particular loca-
vehicle.     tions along the mould can vary. The heat-   2. A machine
according to claim  1, in 25  ing element itself, which travels with the
which the or each mould-tranasport vehicle     frame 22, can be contoured
to accept cer-  includes an associated drive arrangement     tain types of
mould. The heating element for propelling the vehicle towards and away 90
may completely enclose the mould and  from the mould-rotating mechanism.
rotate with it as distinct from rotating with    3. A  machine according to
claim  2, 30  the frame 22.  Such an enclosing heater  wherein the or each
vehicle includes a move-     could also be stationary relative to the  ably
mounted mould support which is opera-     mould. The moulds can be painted
different  tive when moved to transfer a mould from  95     colours to
locally control thickness of the the vehicle into the mould-rotating mecha-
finished product.  The heating period or  nism and vice-versa. 35  heating
cycle may vary depending upon the    4. A machine according to claims 2 or
material thickness, size and type of article.   3. wherein the or a
mould-cooling device       The type and size of mould and the num-  is
mounted on the or each mould-transport 100     ber of moulds positioned in
a single frame, vehicle.     may vary. The present invention is particu-
5. A  machine according to claim  1, 40  larly satisfactory for making
large con-  claims 2 or 3 as appendant to claim  1, or
tainers.                        claim 4, wherein the or each cooling device
tainers.                                   comprises a coolant medium
spray or jet 105       Although the invention has been described  system.
in connection with mould transport arrange-    6. A machine according to
any one of     ments consisting of vehicles that run on  claims I to 5,
wherein the mould-transport 45  tracks beneath the rotating frames 22,
other  arrangements include a transport track hav-     transport
arrangements could be satisfactory  ing a station at the mould-rotating
mecha- 110     for moving the moulds into and out of the  nism and two
discrete mould-transport ve-     rotating frames 22 in the general manner
hicles moveable on the track and each     described. The tracks could
extend along  operable to effect alternate cycles of loading 50  the
ceiling of a factory in which the machine  and unloading an associated
mould into and     is located and the moulds could be slung  out of the
mould-rotating mechanism.    115     down  from   overhead  moving
vehicles.   7. A  machine according to claim  6,     Cranes could be used
to move the moulds  wherein the track passes beneath the mould-     in and
out of the frames 22 although the  rotating mechanism. 55  vehicles 12 with
elevators are preferred. It   8. A machine according to any one of     is
not essential to arrange the vehicles to re-  the preceding claims, in
which the said 120     ciprocate towards and away from the rotat-
mould-rotating mechanism  incorporates an     ing frames 22, as in some
applications a  electrical brush - and - slip - ring  assembly
transport track of closed configuration on  operative to provide electrical
services to a 60  which the vehicles 12 could continuously  mould-support
of the mechanism which is     move might be desirable.
rotated with the mould.                   125       The various drives have
been described as    9. A machine according to any one of     including a
flexible drive member, such as  the preceding claims, wherein the said
moulded     chains. However, one or all of the drives  rotating mechanism
includes a frame which        8
1,110,862      detachably receives and supports the mould   16. A machine
according to claims 6 and     and is rotated about one said axis and which
15 wherein the corresponding transport ve-     is provided with a drive
transmission opera-  hides of the two combinations are inter-     tive to
effect rotation of the received mould  connected for movement in unison and
have  5 about said other axis when the mould is  common propulsion means.
40     supported by the frame.                      17. A machine according
to claim 15 or       10. A machine according to claim 7 and  claim 16,
wherein two frames are coaxially     any one of claims 8 to 9, wherein the
heating  aligned for rotation and are rotatably car-     arrangement is
mounted to rotate with said  ried by three supports aligned along said 10
frame.                                     axis, namely, two outer supports
respec- 45       11. A machine according to claim  10, tively associated
with a different one of the     wherein the heating arrangement comprises
two frames and a central common support.     flame jets in row arrangement
extending    18. A machine according to claim  17     parallel to the axis
that intersects the axis  wherein each outside support includes means 15
about which it rotates.                    for conducting a heating medium
to the 50       12. A machine according to claim  11, mould-heating
arrangement.     wherein the heating arrangement also ex-    19. A machine
according to any of the     tends radially of the axis that intersects its
preceding claims including control arrange-     rotational axis so as to
embrace opposing  ments effective to cause the mechanism for 20  end
extremities of the mould.              rotating the mould about the
intersecting 55       13. A machine according to any one of  axes to halt
always in a selected rotational     claims 1 to 9, wherein the
mould-heating  position suited for insertion and removal of     arrangement
is rotatable with the mould  moulds.     about one or the other of said
intersecting    20. A rotational thermofusion moulding 25  axes
machine constructed and arranged to oper. 60       14. A machine according
to any one of  ate substantially as described herein with     the preceding
claims, wherein the mould  reference to, and as illustrated by, the
transport arrangements include means opera-  accompanying drawings.
tive to rotate each mould during conveyance 30  thereof.
For the Applicant:       15. A rotational thermofusion moulding    LLOYD
WISE, BOULY & HAIG,     machine comprising two discrete combina-
Chartered Patent Agents,     tions as claimed in any one of the preceding
Norman House,     claims, symmetrically arranged and structur-
105-109 Strand, 35  ally united as a machine unit.
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