Austin Allen
. Gnat250 PRT

Fully Automatic Injection Moulding Machine




We have tried to make this service manual as comprehensive as possible. However, your best ally
at all times is the telephone.

Most of us here are able to recognise symptoms and give immediate remedial answers. Basically,
the machine is extremely reliable. Where possible, extensive use is made of well established, tried
and tested standard parts. These parts are invariably purchased from large concerns which have
divisions in most countries in the world. All spares are available from Austin Allen Ltd., but in

a case of real emergency it is probable that you will be able to buy replacement parts from
stockists, local to you.

tf you have reason to telephone the company with an enquiry, it may help you to know the names
of individuals and their responsibilities.

*R. E. AUSTIN. Managing Director.

*ROBIN DRURY. Manager, Design, research and development. (Assistants — Peter Hall & John Oliver)
JOHN GRAVES. Buyer.

*ALAN LEE. Service Manager.

*CHARLES PITTAWAY. Production Manager.
Mrs. MAY SHORT. Accounts.
CHRIS STILE. Tooling Services Manager.

*PHILLIP WALTER. Director of Sales & Marketing. (Assistant — Mrs. Jean Evans)

*These individuals are able to cover each others activities with regard to faults on the machine and

technical problems in general concerning running, servicing and maintaining the machine, and as
principal officers of the Company will always endeavour to assist you.

As a company we pursue a continuous policy of improvement. Please bring to our attention any
suggestions you may have which could improve any aspect of selling or the operation of our
machines. | can assure you that all such suggestions will be acknowledged and seriously considered.
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TN INJECTION ASSY. CLAMP BOLTS
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ASSEMBLY SEQUENCE

{. REMOVE CLAMP BOLTS SECURING
INJECTION ASSY. TO END OF
MACHINE FRAME.

N

w

. REMOVE BoLTS 'B" From
INJECTION MOUNTING BLOCKS.
4. OPEN SLIDING GUARD AND
LOWER INJECTION ASSY. INTO
POSITION IN MOUNTING BLOCKS,
5. REPLACE BOLTS'8" € TIGHTEN.
G. INSERT GUARD OPERATING
HANDLE BETWEEN LATCH ASSY.

. REMOVE FIXED PERSPEX GUARD "A”

INJECTION
ASSEMBLY

ROLLERS, SCREW INTO LEVER
SOCKET g TIGHTEN LOCK-NUT.
7. CONNECT INJECTION AIR PIPES,
HEATER BAND WIRING AND
THERMO- COUPLE PROBE.
8. LOWER MATERIAL HOPPER
INTO POSITION .




MATL. HOPPER

REMOVE C\RCLIPS FROM TOP OF
INJECTION PILLARS. SLIDE ON
INJECTION ASSEMBLY. REPLACE
CIRCLIPS. CONNECT HOSES
(sHORT ONE TO LOWER ELBOW),
HEATER BAND WIRING, AND
THERMO - COUPLE PROBE.
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INVECTION ASSEMBLY
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THERMO -COUPLE SOCKET
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MOULDINGS CHUTE

ASSEMBLY DETAILS FOR MACHINES

SUPPLIED N DISMANTLED CONDITION




RECOMMENDATIONS FOR ROUTINE CHFCKING AND HAINTENANCE OF SAPTTY -
. - 5AUARDS FOR AUSTIN ALLEN 250PRT AUTOMATIC MOULDING MACITINES,

. PERSPEX SLIDING GUARD

L,This guard is the most important safety device oﬁAthe entire mochine
 &§ it provides access to the area of maximum danger, that is the
mould closing area, The guard is operated by a handle which slides
“.the guard open and shut and is secured in the closed positinn by
3y*m¢ans of a sprunn-innﬂéﬂ Iatech, The operation of the safety hapdle
‘fﬁfgzgg the guard initiates, simultaneously, threce safetly interloek-:
(1) Mechanical Secontch Bar

~As the guard herins to open, a parallelogram type mechanism ic
actuated and allows a rigid steel arm equipped with a series af
- notches to drop down onto the top of the moving platen where it
-will engare with a dovetail block, This will prevent furihe) movo.
‘ \fmént of the moving platen in both the épen and close diyections,
"This 'scotch arm also carrvies one of the two electrical safetv svitehe
(see ELECTRICAL, INTERIOCK)
-Checking and Maintenance:- At the beginning of each shift, tin
mechanism should be operated by band with the sliding guard open
and the machine isolated, Make surec that the various nactuntnr
links and pivots operate smonothly and that none .of the fivine seravs
~etc. have worked loose. Check that the scotch arm drops froenly ’
onto the sliding platen, Occasionally applyloil to the varinus
pivots etc,

(ii)Mains Air Dumping Valve

The lower end of the guard operating handle is fitted with an
actuator roller of the air dumping valve,Aﬁhich is contained in the
black "safety box", can only engage in the cut-out in the aectnator
cam when the gunard is in the TULLY CLOSED position, When ihe sliding
guard is in any position other than fully closed, then the air
‘dumping valve is depressed which exhausts the air supply to the
“‘machinecs cylinders and renders the machine pneumatically snfe,
Checking and Maintenance:- All that is required is to oeccasionally
operate thc safety handle whilst the machine is connected to an air
‘ supply‘and check that the characteristic loud "hiss" is heard as the
'air‘systcm exhausts, No maintenance is necessary,
(iii) Flectrical Interlock

‘This consists of two switches wired in oppesite modes, that is, one
" switch has to be"made" and the other switeh "broken" to provide a
continuous circuit, Onc of these switches is mounted on the seotch

arm, éndlthe other is located inside the hlack "safety bhox",



- ,Checking and Maintenance:-  Occasionally check that the switeh
I mounting screws are tirht and that thcir contacts are free to move
C _X¥hen actuated manunlly, No maintenance is necessary,
FIXED MPOTAL & PURSTEN FRD GUARDS

These guards are neol inferlocked with the machine funection in any
"way as they should never need to he removed during nermnl mnclyine
usage, It should he echeoeked, however, that their refninine ccreus
are'cbrroct]y fitied sn thnt they cannoi e removed coyelensls
whilst the machine is ranmine,

MOULDINGS CIITITIH

This item also serves the ?‘”"P(.\Sn of n Tixed runrd preventine neneonq
from helow to the danrcerons"monld close” aren, Vhen {the it e hns
bheen mounted in ihe yequired component delivery posidljinn, ! muzd
he fixed in this position by holting it to its monndine 1000 an

A (. ¢ that it cannet be removed enrelessly whilsi the machine ic omine,
TINJFCTION UNTT S1ARDS

The injecetion nnit is Titted with three small perspex puarides
(two are 1ot and nre is Cnrvnﬂ), whiech allow viaunl ncenne 4o
several important dinjeetinn Tunctions, These punrdg ave 0 nlers

+ locked with the machine funetien in anv wnay as they shoni i yever voapd
to be removed durine normal machine wsnare, Tt shonld Hhe ¢ o
however, that theiy retaining screws are correetly fiftied 0 vt
they cannot he vemaved corele=zsly whilst the machine ic o ocoving,
One of the main funetions af thean ruards is to protect 40 operator A
eves in the extremely wnlikely event of a "Dhlew hael" vhieh ooy
OCCUI" if hiﬂh},.\' derradeahls materinl i85 allowed ta overbent g the

( plasticising cvlindes,

TINSTRUMENT PANET. STO1 pppposr,

This prominr‘.nt 1ed hufieon shonld neencionally he eheekod 4o roenre
that when opernfecd it Tatehns inte 1he "of " position until it is

re-set hy twistinge,



SPECIFICATION 250PRT

Injection Unit
Shot Weight (grams)
Plunger Diameter

Injection Pressure at
Line Pressure o

Injection Piunger Stroke:

Heating Capacity:

Lccking Pressure at
Line pressure of:

Mould Opening Stroke:

Distance between Ties Bars:

Maximum Daylight:
Minimum Daylight:
Maximum Bolster Size:
Power Requirements:

Air requirements:
Cycle Range:

Floor Area:

Weight:

Height: _

Nozzle Valve Diameter:

Fusing:

5 12 15 20
5" 625" 750" 1
80 p.s.i. 11500 7000 5000 2800
100 p.s.i. 14000 9300 6500 3600
120 p.s.i. 17000 11000 9500 5500
4/!
1000 watts
188 gz: : ;g ig:z {Imperial)  achieved via toggle

4'" Max. (adjustable)

7.9 (Note: Reduced to 7.625" by Injector Pillars)

8"’ can be increased by special order. Conversion any time.
3%

7.5" x 8" x 8" deep

230/250 single phase AC 5 amp

80 p.s.i. up. Volume approximately 7.8 cfm on 10 second cycle
and pro-rata.

3 to 50 seconds. Different potentiometers available to give
longer cycles.

32" x 15”
4 cwt.
66"

2 0.D.
5amp

AUSTIN ALLEN LIMITED, RESERVE THE RIGHT TO CHANGE THE SPECIFICATION AND
PRICES OF THEIR MACHINES AND EQUIPMENT, WITHOUT PRIOR NOTICE.



ARE YOU SOUND IN WIND?

It is essential that our machines are fed with a constant, clean supply of air. Many of our service
visits, where a machine is reported as malfunctioning, have been unnecessary because on
inspection, we find the machine has been put right at the end of the air line, with everything
from blow-moulders to air guns on the line before our machine, causing severe air starvation. Or,
the customer’s compressor had a too wide cut in and cut out differential, which required a
regulator to be put in the line just before the machine, to regulate the pressure constantly at the
minimum level the system fell to. Another cause of trouble is when the run of pipe to the
machines is too small in diameter and/or the run is too long. If in doubt, check with us or with
your air installation contractor.

Air is the life-blood of the PRT. So, if you are experiencing lock troubles, feed troubles,
occasional short mouldings, occasional flashed mouldings etc., etc., CHECK YOUR AIR






OPERATING
INSTRUCTIONS



250 PRT

LOCATION OF MAIN COMPONENTS-ILLUSTRATION(1)

© 0O NO GO A& WN =

T T Y S
AN h WN 2O

Air Filter and Lubricator Set

Delivery Chute

Twin Round 40mm Hard Chromed EN 16 Tie Bars
Twin Ejection Studs

Toggle Mechanism

Fixed Platen

Mechanical Safety Scotch

Feed Linkage

Height Adjustment and Injector Mounting Plate
injection Mounting Pillars

Material Hopper

Injection Cylinder

Plasticising Cylinder

Moving Platen

Guards (Slide Forward to Reveal Toggle Clamp Adjustment Stud and Nuts).



IwLusTeATIoON | ¢ LocATION

OF MAIN COMPONENTS

SLIDE FORWARD TO REVEAL

TOGGLE CLAMP ADJUSTMENT
o .UD $ NOTS.

CONTROL PANEL
SEE FIG. 2.




INSTRUCTIONS 200PKT

The machine should be installed with an adequate supply of clean air, and a single phase
supply of electricity. (13 amp domestic) See Specification Sheet. The air hose supplied with
the machine should be connected to the air supply circuit with a quick-release coupling. We
recommend that the air be dis-connected when setting moulds. Check that the lubricator has
been filled with the appropriate oil. (See lubrication details). The air filter will drain
automatically and this needs no attention.

MOULD SETTING

Facing the machine, remove the delivery chute. The operator should satisfy himself that the main
supplies of electricity and air to the machine are disconnected. The services should only be
reconnected when the chute is returned. Check that the mould has been completed with 2" BSF

7

mounting holes, and that "' clearance holes for the ejector studs have been included. The mould
should be ground flat on the top around the nozzle contact area. Using four &’ BSF Allen head
screws, (2’' long on moving half, 2%"" long on fixed half) lightly bolt the mould on to the fixed
platen. Now move the moving platen up to close on the tool and lightly bolt on. As the moving
platen is without air when the guards are open, this can be done by hand, with the safety bar
lifted. Alternatively, the platen can be moved by using the normal CLOSE Button with the
closing pressure turned down (remember to close the guards). Adjust the nuts on the stud at the
end of the toggle until the toggle links are in a straight line with the mould closed. Now, tighten
the mould screws firmly, making sure that the ejector studs are fully retracted, the platens can
now be freely opened and closed.

With the platens open, fix the ejector studs to give the required movement of the ejection
system in the mould. These studs should be paralle! to prevent unequal wear of the sliding parts.
A feeler gauge check between the studs and ejector plate is a good idea. The lock should now be
adjusted by opening and closing the mould by the MANUAL push buttons and adjusting the two
nuts on the platen stud. The inside nut will increase or decrease the lock and must be adjusted
(minutely each time) when the mould is open. The outside nut locks the platen. It is difficult

to detail the amount of lock required, but under air power the mould should just close with a
gentle mechanical ‘clunk’. Lock the outside nut. NOTE: The lock may be adjusted whilst the
machine is running. This is sometimes necessary after slight expansion of the mould has taken
place, due to heating up during the moulding process.



PREPARING TO MOULD

The nozzle valve of the plasticising cylinder must be located exactly over the runner hole in the
mould. It is possible to position the Injection Unit to accommodate a wide range of moulds with
split lines that vary in position due to different thicknesses of die plates. It is also possible to

raise and lower the Injection Unit to suit different "heights’ of moulds. The Injection Unit can also
accept “‘off-set” injection points where the runner can be up to %"’ either side of the centre line
of the machine.

To position the Injection Unit

a)  With the mould in the closed position, slacken the two nuts which clamp the feet of the
Injection Unit Mounting Pillars. These become accessible when the chute is removed.

The Injection Unit together with Mounting Pillars, can then be moved along the axis of the
machine by sliding the feet together along the frame of the machine unti! the nozzle valve is
directly over the sprue in the mould.

b) The nozzle valve should be at a height of approximately %’ above the mould in order to
achieve satisfactory sprue break on Injection Return. To adjust the Injection Unit to the
correct height, slacken the clamp screws (lllusiration 9) on the Injection Cylinder
Mounting Plate sufficiently to enable the unit to slide up and down the pillars. The weight
of the unit is counter-balanced by large springs. On obtaining the correct height, re-tighten
the clamp screws with high torgue.

c¢) To position the plasticising cylinder over an “off-centre’’ sprue, slacken the bolts underneath
the Injection Cylinder Mounting Plate and using the movement permitted by the slots in the
plate, adjust the plasticising cylinder to suit.

To commence moulding

Set the temperature controller to the required setting, switch on the heaters, charge the unit with
plastic granules, making sure the granules enter the plasticising cylinder.

GRANULE FEED MECHANISM

This is actuated by a block (Ref. 16 on the Injector Unit Drawing), on the Injection Piston
Rod which strikes an adjustable block on a push-pull device which meters an amount of
material into the plasticising cylinder. It can be seen that if the block is high up the push-pull
device, the Injection Piston Block will strike it earlier in its stroke and feed more material into
the cylinder and if the block is low, it will feed less. This block must be positioned by trial
and error to give a rate of feed necessary to maintain automatic moulding.

See the block at a mid position to start with.



AUTOMATIC MOULDING

1 Fill the hopper with material and charge the plasticising cylinder by depressing the Meter
Plunger by hand until the granule leve!l just reaches the top of the barrel.

2  Switch on the current to the machine and turn on the Heat Controller. Set the pointer on
the dial to the required moulding temperature, (according to the material manufacturer’s
instructions). We enclose a guide to melt proving temperatures if material manufacturer’s
information is not available.

3  Watch for the instrument to indicate that the cylinder is up to the set processing temperature.
4 Connect air.

Set times to a test sequence of say 6 seconds inject, 10 seconds cool and 5 seconds open.
Select the one cycle mode and push START Button. Check for correct cycling time and
adjust speed of the cycle to obtain acceptable mouldings. Ensure that the mouldings fall
clear of the mould. Continue moulding until adjustments have effect.

Alter injection pressure accordingly. Record the Heat Controller setting. * Record the
setting of the inject, cool and open timers. * Record injection pressure. *Adjust mould
closing pressure so that there is just enough power to close toggle and mould to the
point where high pressure takes over. The closing pressure, then the locking pressure

are shown in sequence on the same gauge.

It is important to maintain correct metering of granules. The granules {(on observation)
should not be allowed to overfill above the top of the barrel. Ideally, (depending on the
size of the moulding) the amount of material in the barrel and plasticising cylinder should
always be kept as low as possible to maintain automatic cycling. This keeps to a minimum
the time the plasticised material is in contact with high temperature cylinder walls. The
meter operates on the principle ‘“that the amount of granules pushed in should closely
balance the amount of plastic injected”. By adjusting the actuator block by trial and
error, this can be balanced.

* The automatic production of thermoplastic mouldings depends on a variety of factors.

It is through trial and error that these factors are realised for each moulding. it is, therefore,
important that a record is kept of the variables and experience is built up of all materials
and components used so that the period of trial and error for each new moulding can be
reduced.

It is obvious that automatic cycling cannot be achieved unless every moulding is fully ejected.
Although provision is made for a positive ‘knock-off’ and/or blast of air to completely clear the
mould face, in most circumstances (provided the tool have been carefully made) full ejection is
achieved by the correct selection of the cycling variables.

Ensure that:—

(a) The mould is securely fixed and opens and closes on air (MANUAL push buttons). The
toggle must be fully extended on the closing stroke or, due to interlock, the injection will
not take place.

(b) That on opening the toggle, the ejector studs firmly operate the mould ejection mechanism
and that the moulding will fall clear.

(c) The guard is completely replaced. The cycle will not start otherwise.

We illustrate further on examples of some of the types of tools which are used on the
AUSTIN ALLEN 250 PRT.

These illustrate that a great variety of component types can be produced by vertical injection on
the split line.




'WATCHMAN'

The moulding cycle is ‘overseen’ by a device incorporated in the timing circuit, which is working
all the time.

It incorporates a timer (the first timer on the right with the panel door open — Ref. 2a) the normal
function of which is to switch off everything after counting down. The ‘switch off’ signal is
cancelled continuously whilst the cycle remains uninterupted. However, if the cycle is broken by a
stall — for instance, when a moulding is caught between the mould faces, then after a maximum
wait of sixty seconds, the circuit unlatches. There is a switch which allows the heat to be retained

if preferred. We supply a bridging plug so that the “Watchman’s” timer can be used to replace
any one of the other timers in the event of a failure, until a replacement is obtained.

The machine will also shut off if the re-set switch is not operated at each cycle.

Watchman reset switch (see 1 in diagram) has to be depressed by the rear adjustable actuator block
during close and opening strokes. This block will probably never need adjustment.

The switch near the chute (see 2 in diagram) isolates an unwanted injection pulse during timer
reset. It is operated by the underside of the moving platen and when on Auto allows injection only
when the switch can spring up with the platen forward.

The air valve on the front of the machine (see 3 in diagram) is operated by the front actuator
block which has to depress the valve at the fully open position, and pilots three functions:—

a) Air blast volume.

b) Knock off duration.

c) Isolation of platen opening pressure. This ensures speedy close of platen on next cycle by
allowing cylinder pressure to drop down to atmosphere. It also enables, when required;

BUMP EJECTION

If springs are built into the ejector plate assembly of a mould, so that the moving platen is sprung
forward off the ejector studs after fully opening, repeated ejection can be effected by careful
adjustment of the actuator block and mould open time. The mould opens fully in the normal way,
then due to the toggle pilot valve isolating the mould open, the ejector springs can move the mould
forward again until the actuator block is off the switch assembly. The opening signal is remade and
the mould is driven open again. This function repeats for as long as the mould open time permits.

REAR ADJUSTABLE BLOCK
(USUALLY CAN BE LEFT ALONE)

/ H
o /-
|
-
1 . o 2

FRONT ADJUSTABLE ACTUATOR BLOCK \3
HAS TO BE SET TO DEPRESS VALVE
AT FULLY OPEN POSITION fI_'J




CYLINDER CUSHIONING

On the Injection and Lock Cylinders, there are top and bottom adjusting screws which effect the
cushioning. Their function is to reduce the impact of the piston at the extremes of its stroke. It
does this by restriction, which slows down the piston on the cushion of air that is trapped in
front of the piston, and can only escape at a controlled rate. Sometimes, use of this bottom
cushion is useful on the injection cylinder to prevent over-packing or, conversely, by releasing the
screw slightly, an extra push on the molten plastic at the final stages of injection can make all the
difference between filling and not filling awkward components.

Use of the bottom cushion on the lock cylinder will ease the load on the tool as the ejecting
system comes to rest after opening and ejecting the finished part.

BE CAREFUL. .. Never unscrew the cushion screw further out than when the head is flush
with the housing. If unscrewed too far, the screw will come out with the full air line pressure
behind it, and it can cause injury.

IF IN DOUBT, DIS-CONNECT THE AIR LINE

SERVICE SCHEDULE

Lubricate — Tie Bars OlL DAILY
Links OIL DAILY (Use Shell Tonna oil T.71
. or equivalent).
Lubricator — See separate leaflets

KEEP THE MACHINE CLEAN, ESPECIALLY THE TIE BARS
REGULARLY CHECK IF THE FILTER IS FUNCTIONING

Machines prior to November 30th 1977 are fitted with grease nipples which should be
greased daily with Molybdenum Disulphide {Rocal MTS 2000).



PURGING Material or colour changes

When purging, care should be taken that the material following on is compatible and will flow
at the same temperature as the plastic already in the plasticising cylinder.

To take an extreme example, to try to follow acetal which has a melt temperature of between
200/220° C with, say, Nylon 66 which has a processing temperature of 260/300°C will result in
severe degradation of the acetal, and produce a noxious gas. If in doubt, always use an inert
plastic such as polythene to clear one material out, before following on with the new material.
Polythene is stable at a very wide range of temperatures. |t also has a slight cleaning effect which
is helpful. Polystyrene is also suitable as an intermediate plastic.

As the nozzle on the PRT is of the shut-off type, for reasons of convenience and safety it is
necessary that the injector be brought into contact with a surface which will lift the nozzle and
allow the plastic to flow. Consequently, purging can only be carried out with the tool mounted
between the plates. The method is as follows: —

Assuming that the tool is correctly set, (firmly bolted up in line) and that the nozzle is correctly
aligned over the runner hole, the selector switch should be put to “Manual’* and the sliding
platen inched forward on the push buttons until there remains a gap of approximately %"
(4—5mm). Injection pressure should be turned down to achieve the situation whereby there is
just sufficient pressure to push plastic out of the nozzle. Purging at full pressure will not do any
harm, but it is straining the arrangement unnecessarily, and may result in a pushing back of the
sliding platen so that it has to be re-set.

With the mould set as above, the mould pillars and bushes are engaged and ensure that the

loading is evenly distributed. With the plastic up to melt temperature, push the Manual Injector
“Down’’ button and the plastic will inject between the mould faces. This plastic can be aliowed

to solidify in the chute or a suitable receptacle placed between the platens with the chute removed.
It may be necessary to fully open the mould, clear the hardened plastic (which should strip

easily) and then repeat above instructions.

Avoid using tools which have delicate pins protruding or which have under-cuts which, if filled
with plastic, would be difficult to remove, or if the construction of the mould is at all weak or
unsatisfactory.

If necessary, a purging tool may be supplied on application to Austin Allen Ltd.




Controls



ILLUSTRATION 2

@ CYCLE TIME CONTROLS (S2conDs)
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lllustrated injection pressure regulator has centre knob
which locks the control in a clockwise direction. Later
machines fitted with control with black cover which locks
on being gripped and pulled outwards. Push to release.

» (REGULLATOR

(LOCKS BY CENTRAL
PHILLIPS SCREW )



@AW IV I IKNJILD  — See tliustration 2 (Page 13)

Referring to the instrument panel:

(1) Mains:

(1a) Circuit Fuse:

(2) Heat Switch:

(3) Automatic Temperature

Control:

(4) - Rotary Select Switch:

(4a) Manual Push:

(4b) One Cycle Stop:

(4c) Fully Automatic:

(5)  Start Button:
(6) Stop Button:

This isolates the machine, and must be switched on when wishing
to proceed.

Protects machine but light in main switch will always indicate
mains to machine.

This isolates the temperature control unit and in order to supply
the heater bands with energy, this switch must be actuated.

Operation of this unit is fully described on a separate sheet.

With this switch, select the mode of operation required.

In this position the four push buttons will actuate the functions
illustrated by the arrow. The platen open/close buttons are
adjacent and the injection/natural return buttons are adjacent.

Use these buttons for mould proving and purging. These buttons

are non-effective until the rotary switch is in the MANUAL

PUSH position.

NOTE: Injector returns automatically when Inject Button is released.

In this position, the main start button (5) is pushed to commence
the cycle and automatically the machine will stop after one
complete cycle. This is useful in setting and mould proving, as it
checks the times selected against the moulding produced.

Select this position for continuous cycling. Cycling will continue
until either the STOP Button is pushed, the guard is opened or
the machine stalls in a fauft condition.

N.B. The START Button must always be actuated to re-start
cycle. Guard closure will not alone re-start the cycle.

The Start Button initiates the cycle by closing the platen.

This immediately isolates all the electrics (except the temperature
control). On machines delivered after November 1977, the
emergency stop button stays locked in after being pressed, The
machine cannot then be operated without releasing the button by
giving it a half-turn in a clockwise direction. The platen can be
moved by hand.

NOTE: Guards also act as Stop Button and makes MANUAL
buttons inoperative.

By adjusting the low pressure mould closing regulator (8) as low as possible, according to the type
of mould, protection is assured. In the event of a component becoming trapped, the cycle will not
continue and the object will be trapped under low pressure only, until machine is isolated by the

“Watchman'’.

(7) Cycle Time
Controls

(8) Closing Pressure
Adjustment
Regulator:

(8a) Closing
Pressure Gauge:

I

I
m

Injection time — Controls and limits in seconds, the period
between final platen close which (coincides with injection
commence) and the return of the injection plunger.

Cool time — controls and limits in seconds, the period between

.commencement of injection plunger return and mould opening.

Mould Open time — Controls and limits in seconds, the period
between commencement of mould open and mould close.

Controls the pressure at which the moving platen closes
towards final clamp. Before final clamp, High Pressure is
automatically switched to lock the mould.

Indicates two pressures:

(a) Initially the low pressure (controlled by (8) and

(b)Will indicate when high pressure is switched and line pressure
at which clamp is made.
14



(9) Injection Pressure
Adjustment
Regulator:

(9a) Injection Pressure:

(10)  Air Blast Volume:

(11)  Sprue Cooler
Volume Control:

{(12) Knock Off
Duration:

(13)  Main Air Outlet:

Controls the line pressure to give the required Injection pressure
(refer to Page 3 for the converted pressure applied to the plastic).

This gauge indicates Injection pressure with the machine
switched off electrically. This gauge can be used to show the
actual line pressure available to the machine. This is achieved by
turning the regulator (8) fully home and reading the resultant
pressure.

N.B. Both regulators (8) and (9) have position lock devices which
are coloured red.

Controls volume of air for air blast ejection. Continuous signal
the whole time platen is fully open. Can be turned completely
off by adjusting volume to zero. This air supply can be used to
drive "Thruster’ unit.

The Sprue Cooler contro! (item 11 on the illustration of

Control Cabinet) can be switched on and volume adjusted to
suit each particular case. It operates when the injector lifts clear
of the mould at the end of the injection time and is designed to
freeze the string which occurs on some plastics between the
nozzle and the runner in the tool, enabling it to break cleanly on
mould opening.

The Sprue Cooler fitting is screwed to the fixed platen and
requires that a piece of copper tube be inserted in the coupling,
with the end slightly flattened and directed at the gap between
nozzle and tool. Care should be taken that the nozzle does not
become chilled so that a troublesome, cold slug forms in the
nozzle, which may prevent a satisfactory component being
produced in subsequent shots.

Adjustable pulse unit determines outstroke time for Knock

off cylinder. Does not normally require adjustment, but a longer
time can be useful when this air supply is used to drive the
Thruster unit.

For air supply to auxiliary devices such as Sidewinder and double
acting Knock off cylinder.
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CONTROL CABINET COMPONENTS (Page 16)

Temperature controller

Potentiometer — Injection timer adjustment (0—10 sec. range)
Potentiometer — Cool timer adjustment (0—30 sec. range)
Potentiometer — Open timer adjustment {0—10 sec. range)

Timer — watchman
Timer — injection time
Timer — cooling time
Timer — opening time

Relay, RL2 Cycle
Relay, RL1 Heater

Gauge — injection pressure
Gauge — closing and final lock pressures

Flow regulator — air blast
Flow regulator — sprue cool

Regulator — low pressure closing
Regulator — injection pressure

Exhaust restrictor — opening speed
Exhaust restrictor — closing speed

Valve — toggle open and low/high pressure changeover
Valve — toggle close

Air logic unit — NOT

Air logic unit — YES

Air logic unit — OR

Air logic unit — adjustable pulse {knock-off duration)

Electro-solenoid pilot to sprue cool
Electro-solenoid pilot to open
Electro-solenoid pilot to high pressure close
Electro-solenoid pilot to low pressure close
Electro-solenoid pilot to injection

Main terminal block
Counter

Air valves located elsewhere (Page 16a)

Valve — injection outstroke and return
Valve — mains air dumping (guard operated)
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LOCATION OF INJECTION VALVE & GUARD

OPERATED DUMPING VALVE
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Injection Unit
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Machine Frame
Layout & Components
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KEY TO PLATEN GENERAL ASSEMBLY DRAWING (Page 28)

Item Qty. Description
1 1 Endblock
2 1 Lock Adjustment Bar
3 2 Ejector Support Tube
4 2 Ejector Rod
5 4 Oil Seal 40mm dia.
6 4 DX Bearing 40mm dia.
7 2 Oil Filler Cap
8 1 Sliding Platen
9 2 Tie Bar 40mm dia. (Quote standard or extended)
10 1 Fixed Platen
11 1 Switch Adjustment Block
12 2 Lock Adjustment Nut
13 2 1" BSF x ¢’ Long SKT. Grub Screw
14 4 Tie Bar Nut
15 4 Cast Iron Bearing 2’ Dia.
16 2 Ejector Rod Lock-Nut ' BSF
17 1 &' BSF x 1" Long SKT. Cap Screw and Nut
18 4 Toggle Lug
19 2 Toggle Pin
20 8 1" BSF x 2" Long SKT. Cap Screw
21 1 Toggle Link (Long)
22 2 4 BA x 1" Long SKT. Cap Screw, Lock-Nut and Wshr.
23 1 Micro-Switch (Scotch)
24 4 Clevis Circlip 2" External
25 2 Toggle Clevis Pin
26 1 Toggle Link (Short)
27 1 Safety Arm
28 2 Injection Pillar Mounting Block




Heat Control
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MOULDS - Making
Setting & Running




MOULDS

Moulds should be made from tool steels and should be hardened. Depending to some
extent on the proposed production requirements, it is fairly satisfactory to leave tools ‘soft’
provided all moving pieces are hardened i.e., dowels (standard tool dowls), ejector pins and
core pins. To obtain a polish within the mould cavity, high chrome steels are preferable.

Moulds for this machine should be made in such a manner that they are engineered to be reliable.
Do not scale down larger tools or adopt an attitude of miniature versions of such tools. Think in
terms of simplified tooling. Single impression tools should be designed to be robust and if, for
example, 72"’ tool dowels look right, use them.

SHRINKAGE

During the cooling cycle, thermoplastics contract or shrink. The amount of shrinkage depends
upon the type of material, injection pressure and temperature and the temperature of the part
on ejection, and also the length of ‘injection held’ time. Shrinkage will be greatest where there is
no restraining within the mould.

Refer to compound manufacturer who will quote the shrinkage you need to allow in mould
manufacture and advise allowances you need to make for section variances and flow direction etc.
See Guide Sheet.

RUNNERS

For tools fitted to the AUSTIN ALLEN 250 PRT, we recommend circular runners % dia., and
they should be short and smooth and well blended into the gate. Trapezoidal runners are equally
acceptable.

GATE

The narrow neck between the runner and the moulding — To enable the runner or sprue to be
easily removed, the gate should be small but if minute, temperature and pressure on the material
will have to be excessive. The type (e.g., pin, square or fan} of gate required depends upon the
type of material and the moulding shape. Material suppliers’ literature should be consulted.
Providing the particular plastics properties allow, submarine gates work well on our machines.

The location of the gate may prove critical, usually it is desirable to feed into the thickest
sections of the moulding. Thus from thick to thin.

DIMENSIONAL ACCURACY

It would be wrong to be specific — .001 can be held in some cases, but much depends upon the
part shape and disposition of material mass. Experience and common sense are the only ways
of estimating individual cases. it should be remembered that taper or draft is usually necessary,
and must be considered in product design. See section on Mould Temperature.



The Temperature of the Mould
Iin many cases, satisfactory mouldings can be produced without any exterior heating or cooling

applied to the mould. However, when dimensions or finish are important, some form of

temperature control is necessary. This can be applied by circulating water through the already
prepared fixed platen on the machine. Using this platen, you are relying on the mass of metal
to have sufficient effect on the mould tool. If greater effect is required, then the mould itself
should be drilled and prepared for the application of tubes from the mould heater or cooler.

An alternative method of heating the tool is by electricity, using proprietary rod, cartridge of

plate heaters with some form of temperature control. The effect of hot or cold tools on

thermoplastic components, varies and you should refer to the manufacturer’s specification to
see if setting up of the plastic is aided by chilling, or by heating. Some plastics, for instance,
nylon, set off faster if the mould is hot, in the region of 80 — 120°. This is also true of acetal

and some of the other engineering plastics. However the running of materials like

polypropylene, polythene and polystyrene, are very much improved by having a cool mould

and therefore faster production cycles can be achieved.

SPARES PACKS
Ref. S.P.1.

O) — a2 200 ~3 2 =2 3

CAL Timer

Relay

Thermocouple Assembly

Ratchet Allen Key

Packet of 20mm 5 amp fuses

2" BSF Mould Mounting Screws

500 Watt Heater Band

Flo Master Valve Seal Kit

Set of Seals for 6’° Cylinder (Injection) Maxam
Set of Seals for 4" Cylinder (Lock) Maxam
Nozzle Springs

Flo Master Valve Seal Kit

Ref. S.P.2.

1 CAL Timer

1 Relay

1 Thermocouple Assembly

1 Ratchet Allen Key

1 Packet of 20mm 5 amp fuses

3 5" BSF Mould Mounting Screws
2 250 watt Heater Bands

& -

Set of Seals for 6" Cylinder (Injection) Maxam
Set of Seals for 4"" Cylinder {Lock) Maxam
Nozzle Springs



POSSIBLE MOULDING FAULTS

Moulding Fault

Moulding too soft or with sink marks
or ejection marks or voids.

Correction Factors

1 Cycle too fast. Insufficient cool time.
2 Temperature too high.
3 Mould temperature wrong.

Could try ejecting parts into water.

Flashing

Temperature too high.
Pressure too high.

Locking pressure insufficient.
Foreign body i.e., granule lodged in between
mould faces or ejection system.

HWN =

Moulding is produced short, i.e., not
completely filled.

Temperature too low.
Pressure too low.

Gate too small.
Runner too long.
Blockage in injection unit.

O WN—

THE NOT ALWAYS OBVIOUS FAULTS

Pressure right, temperature right, but
WILL NOT MOULD

Incomplete mouldings

Mould will not close EVEN with
close pressure turned up fully

Injector comes down and ‘crunches’
NO MOULDING

Heater bands struggle to maintain heat.
White blistering in mouldings

Bubbling in plasticising cylinder
causing impossible material metering

Q |s nozzle over mould runner hole?

Q Are you out of material?

Q Has mould seized because it needs o0il? OR

Q Have you forgotten to tighten mould bolts and

one half of tool has moved off line with the
other?

Q Have you switched on the heater ba nds?

Q Is machine in a draught?
Q |s material damp?

Q Is material damp?

Meter adjustment feeds insufficient material.



Austin Allen Ltd.

Theoretical
Trouble shooting
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Probable cause

Probable cause

Machine Problem Mould
Insufficient Jettin o |Mproper gate
drying of resin g location
Polymer : Mould
too cold Silver streaks t00 hot
Polymer : \ Mould
too hot ' V/ Sinks ("\\ too cold
Injection N\ I/ ‘. y Gate
too fast Gate splay ‘ i too small
"(

Injection Clamping
100 Sow Flast A/ pm presse

)

\ .
Pressure Bubbles '/' Clamping
t00 low (oics / ‘\ pressure

')

Wrong nozzle Buring ‘ Thin to thick

valve system

\ Delaminations ‘ venting

'\ transition
\ (Insufficient radius)

Contamination Inadequate
of polymer
' Inadequate
Lrgclgrr;lwgrastnble Weld-lines tightness of
mould parts
Streaking

(black spots)




Material Processing Guide




NOTOHIVIN (PRI} %S0 —GLO
sse|o)
- NvX31 %80 — L0 0Cl — 68 0¢€ — GL¢ a1euoqiedAjogd
. (sepeub pazionseid)
0E¢ — 081
1amo| uana sapeub paj|i |eoadg (padaojuiar aiquysse|b)
AINVTIYD (P31l %80 — V0 09¢ — 00¢
s5e|9)
QINVISIA (leanieN) %L1 —0'L 001 - 02 (sepe19 0GZ — 081 plepueig) Z1 uojAN
(apesn
(panyy ut/ut $00°0 (panyy 06 — 09 042 —00¢ palY
ssej0) sse|0) ssejn)
(1eroreny
NVSTIH (lednieN)  ul/uI Z10°0 (1eameN) or 08Z — 981 {eanIeN) || UOJAN
T31AZ suo1308s U1 £ 104
ui/ur010’0— £L000 LL — 8E S¥¢ — GEC CL'9 uojAN .
T3LAZ B TANVHVIN %81 —C'l 0CL — 0L 00E —09¢ 9°9 UOJAN
NOT1HD ANV NOTINAY %Sl — 50 HCl —02 08¢ — G¢¢ 9 uolAN
sapiweAjod
INIHLOLNOW %G1 O —G¢ L0€¢ — 001 VA3
31INTL %90 —£0 0L — Ov 0¢¢ — 081 aeiiny
ajelaing aje}ady aso|nyja))
1SVIdNV3 %90 —¢€0 0€C — 091 21e}8dy 3sojn||ad
(ape.b uo bujpuadap)
%L0—¥0 06 — 0¥ SLC —0vT sapesb 1eay ybiH
JLINHILS ANV IVT0JAD - - O —01¢ sapeJb psepuelg
sav
NOXVIa %80— 10 0L — 0§ 0v¢ —0LZ sanAy
N1473d %v'Cc— 6L 0Cl — 06 0¢Z —00¢ JawAjodowoH
AVLININ .
WHOd4VLSOH %5'¢— 81l LHEL —08 0vZ — 061 1awAjodo)
sje3aoy
Sawie spes | S31ON wmmv_:_‘:._m quumhwnEmh U_Um._m_u-._uo |evialen
awog pInow ainmesadwa |
Buissano.yg

3dIND ONISS3IO0Hd STVIHILVIN

34




TIHAL
NYdnNl %0860 &L — 99 042 — 08l NVS
AVEAA
VAd ul/urgo — 10°0 002 — 0§l paziouse|d OAd
NOL1343d %C — Gl Ll — 0L 0LT auijje1sA1y
JLINYY %l Qv — 0L 0LC snoydiowy
aiejeyiydesa) auajAylaAjod
13an %L 0 06l — 06 08¢ — 0€¢ sauoyd|nsAjod
{sapeub 1eay ybIH 1R “Im “jow ybiH)
.08¢ — 00¢
(sapeub asodind [eiauan))
08¢ — 08l
X3Hisni (sapesb mo|y 1adng)
X3NIYVYO %L'0—¢0 SL—§ 082 — 091 saualAsAjog
IN3IH1LVdOHd
N3ITHY3ILSOH (ebues 09z — 0€C
d VNO14VD ut Ajjesauab) 08z — 00z sauajAdoidAjog
JAHON %6°0— L0 091 —0ovl GVE€ — 02¢ {Odd) @p1xQ auajAuaydAjod
Xdl %€ —G'L 0L LH1E€ —08Z {1-auajuad JAI3-t7) Ajod
ANIFHLVYIVY %L 0§ —0€ 08C — 061 Avisuag moT
lesauab 097 — 02¢
N3TVLSOH %GE—0'L pasn aq Aew 087 — 00T Avisua@ ybiH
sauajaylaijod
101 %L'0 091 — 0Pl 06€ —0ZE auoydjnsiayiaAjod
sawe aped | S310N abeuuys ainmesadwa | apeibnua) eud1e\
awog ; pinow ainjesadwa |
Buissanoay

* * * panuiuo) aping Buissanold s|euaie

35




Spares



' GENERAL INFORMATION

The natural state for clamp valves is both ports to neutral. With electrics isolated no air goes
to the clamp cylinder.

The natural state for injection valve is to supply air to inject return, |f electrjcal isolation occurs
when injection is taking place, injection will immediately return.

Electrical isolation is effected by two switches, wired in opposite mode, one fixed to the
mechanical scotch, the other directed to the fixed guard and operated by the sliding guard.
These switches Klockner Moeller (AT11 11) are considered by H.M. Factory Inspectorate to be
fail safe.

Electrical continuity when on one cycle or auto is precarious; it relies on an uninterrupted signal
to the Relay 1. Any break in the circuit effects a shutdown which can only be restarted by
remaking the circuit and then pressing the start button.

The relay within the Temperature Controller only has to operate the coil of Relay 2.

ELECTRIC/PNEUMATIC INTERFACE
The connection between electric and air is only by Solenoid Plugs, five in all:—
SOL 1. Drives pilot valve to operate injection valve.,
SOL 2. Drives pilot valve to operate close valve.
SOL 3. Drives pilot valve to operate High Pressure.
FINAL LOCK
SOL 4. Drives pilot valve to operate open valve.

SOL 5. Is operated by Cool signal and pilot valve supplies sprue cooling facility via panel
mounted flow regulator.

COMPONENT FUNCTIONS

SWi1. i.e.: Switch 1. Turns on and off everything electrical, both live and neutral.
SW2. Turns on and off heaters and temperature controller.
SW3. Selector switch for off, manual, one cycle and fully auto.

SwW4, Push button start.
SW5, Push button stop.

RL1. Relay 1. This relay self holds via coil fed from its own contacts so that when on auto
any interruption in the guard circuit turns the machine off.

RL2. Does the actual switching of the heater current, both contact sets sharing the load.
T1. Timer 1. Times the injection, varied by POT 1. i.e. Potentiometer.

T2. - Times cool time.

T3. . Times open time.

T4. Timer 4. This is the Watchman timer, which has contacts in the guard circuit, and

turns the machine off if a stall situation reaches more than one minute.



' COMPONENT FUNCTIONS (Continued)

PB1.

PB2.
PB3.
PB4.

SWO.

SW8.

SKA.
SKB.
F1.

MS1.

MS2.

MS3.

& MS4.

MSba.

MS5b.

SW6.

& SW7.

NOTE

Push Button 1. llluminated switch indicates close, and is pressed for platen closing
when selector is on Manual.

For open.
For injection.
For cool.

3 pole changeover switch for introducing sequence switches built into unscrewing
device. Only turned on when using unscrewing device.

2 pole changeover switch gives choice of heaters switching off with watchman cutout
or not.

Socket A to receive plug from unscrewing device.
Socket B receives plug from watchman lamg (could be buzzer).
Fuse protects all working circuits on the live input.

Microswitch 1. By platen operated switch, the first timer (Injection} is activated at
full platen close.

Switch operated just before full platen close brings in High pressure for final lock.

Become sequence switches when unscrewing device is in use.

Switch operated at platen full open resets watchman timer.

Switch isolates injection signal when platen is fully open (Auto only). Needed because
of spurious signal during timer resetting.

Switches fixed to guard and mechanical scotch to stop machine when guard is opened.

PNEUMATIC OPERATIONS

Most of the pneumatics are isolated by guard operated valve, the only exceptions are Injection
and mains air outlet, usually used for the Sidewinder. The natural position for the Inject valve
‘is in the return mode. )

SEQUENCE

1. Sol 2 pilot valve is activated and operates Clamp Close valve (9b). Low pressure close takes
place. Pressure adjustable by Closing Pressure reg (7a).

2. Sol 3 pilot valve operates 5 port valve (9a). Final clamp at High Pressure occurs.

3. Sol 1 pilot valve operates Injection valve, Inj'ection takes place. Pressure adjustable
by Injection pressure reg {7b).

4, Sol 1 pilot valve is isolated. Injection valve spring returns and Injection Return occurs.
This is start of Cool time.

5.  Sprue cool is directly effected by Sol 5, activated during the whole of Cool Time. Volume
adjustable by sprue cool volume regulator.




" PNEUMATIC OPERATIONS (Continued)

6. Sol 2 and Sol 3 are isolated. Clamp Close valve spring returns and clamp cylinder plus
goes to atmosphere (Via exhaust mounted flow control). Simultaneously;

7. Sol 4 pilot valve is activated, it operates 5 port valve (9a) via ‘'NOT' unit (valve B). Platen
opens at high pressure.

8. When platen reaches fully open, the toggle pilot valve is mechanically operated and sends air
signal to perform 3 functions —

(a) Air blast by YES unit (valve C) Pilot signal initiates main air signal, held on for as
long as pilot valve operated. Goes to mould area via Air blast volume regulator.

{b) Knock off cylinder by Adjustable pulse unit (valve A) Knock off signal is
immediately activated by signal air going straight through pulse unit. The inhibitor
signal is adjustable time delayed and at end of delay isolates output and knock off
cylinder spring returns.

(c) Inhibits the pilot line from Sol 4 pilot valve to Mould Opeh Function of 5 port
valve {9a) via NOT unit {valve B). This means the 5 port valve springs to centre
position and clamp cylinder air is all to atmosphere.

9. The ‘OR’ unit (valve D) is simply a shuttle valve to send either Low or High pressure air to
the closing pressure gauge to read.




SYMBOL EXPLANATION

ELECTRICAL

Switch, on — off

Switch (changeover) —(/;'-—-
Switch, pushbutton —0 I I o—

o]
Switch, rotary, two layer o o0 o0&, o

Plug/socket

.___.)__
Lamp, neon _.@_

Solenoid (2)

Timer (2) — T2 |—

RLA 2
Relay A, contact 2 ——O/A-——
. 7 RLA ”
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TRULUBE

Lubricating oil to suit automatic pneumatic system lubricators

We have had requests from users of Austin Allen moulders for oil to put in the
lubricators, as some have experienced difficulty in obtaining oil of the right type in
small quantities. Also our service engineers have reported that some service calls
would definitely not have been necessary if oil of the right type had been fed into
the air.

To ensure smooth efficient running and long life of the pneumatic components in
your Austin Allen Machine, we suggest you fill your oil reservoirs with TRULUBE.

TRULUBE is green, so the oil level can easily be seen. The lubricators should be
adjusted to administer approximately one drop per 5/6 cycles. As a rough guide, one
complete reservoir of oil per week should go through the machine.

WARNING! Too much oil will flood the machine and give rise to other problems!!

Recommended Equivalents:-

Shell Tellus 23
BP Energo] HL 65



