





Section 1 Description — Process Description

Process Description

The Uniform Engineering Plastic Extrusion Oven provides a well-controlled heating
medium for accurate heating of plastic extrusions of various sizes and colours
before bending.

The process heat is accurately controlled in each of the four zones by Digital
Temperature Controllers. This unit monitors and displays actual process
temperature as well as set-point temperature via a multicolour LCD screen.

After an initial warm-up period, the oven will idle at 100°C (adjustable) until a
cycle is started. Upon cycle start the oven will heat-up the required zones to the
target temperature. Once this temperature is achieved the timer will begin to
countdown.

Upon completion of the timed cycle the heaters will return to their idle setting and
the ‘CYCLE COMPLETE' indicator will illuminate and the drawer interlocks will
release.
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Section 1 Description — Specification
Specification
Length 4500mm (4100 internal chamber)
Width 700mm
Height 1600mm
Weight 650kg
415V 3 phase + neutral
Power. supply / consumption Total 83A (combined)
20kwW
6bar (90psi)
SRR | ORI mpion 5 litres per minute
Cabinet Power-coated Zintec Steel

Process Chamber

Polished stainless-steel interior will all-
round insulation.

Long-wave infra-red emitters with low
thermal mass.

Temperature controlled independently in
each of four zones by Omron digital K-type
controllers
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Section 2 Operation — Installation

Installation

WARNING - in the interest of safety this equipment
MUST be bolted in position with suitable fixings.

B Check the equipment on receipt and notify the manufacturer if there is any
damage or deficiency.

B Site the machine in its intended work area. Ensure that the area is flat and
clear of obstructions.

B Using the plates provided, the oven should be levelled and then bolted to
the floor using suitable fixings.

B Connect the mains power lead into the rear of the operator panel situated
on the top of the oven. This equipment MUST BE EARTHED.

B Connect the air supply to the regulator on the end of the machine. The
regulator is factory-set and should not be adjusted.
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Section 2 Operation — Operator Panel layout

Operator Panel layout

EMERGENCY STOP ZONE TEMPERATURE PROCESS
CONTROLLERS TIMER

AR AN
ZONE SELECTION START CYCLE COMPLETE MAIN
1-4m EXTRUSION BUTTON INDICATOR POWER SWITCH
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Section 2

Operation — Operation

Operation

Switching on

Check that the emergency stop button is released. Switch to "ON’ at the
main power switch (red/yellow rotary switch).

ALWAYS wear protective garments whilst operating the oven. The
internal oven surfaces will be extremely hot when in standby mode,
during and after operation.

The Omron temperature controller and Omron timer unit will energise and
illuminate. The top extractor fans will also run. The oven will heat-up to its
idle temperature of 100°C (this is the factory setting although it can be
adjusted).

Select the desired process temperature using the up/down buttons on the
controller. The set-point will be displayed on the temperature controller
screen in green text. Select the desired time period on the timer unit -
displayed in hours and minutes.

Load the oven by opening the front drawer. Close the drawer fully in order to
operate the drawer interlock sensor. If the drawer is not closed fully the
cycle 'START' sequence will be disabled.

Select the process zones required. Each zone is 1m in length — so for a 3m
extrusion select ‘ZONE 1', "ZONE 2" and "ZONE 3' ("ZONE 1’ being the left-
most zone).

The oven will maintain approximately 100°C as a background temperature
when not in use, but will rise to the process temperature selected and then
begin the timer sequence when the oven cycle is activated, by pressing
‘START'. The drawer interlocks will close, locking the drawer in position.
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Section 2 Operation — Operation

B The main circulating fans are in operation at all times when the main power
switch is enabled. The temperature will begin to rise — this can be observed
on the temperature controller, displayed in red text. Also displayed in amber
text is an output indicator, showing that the heaters are energised. Note
that the timer unit will only begin its countdown sequence when the set-
point is reached.

B Once the countdown sequence has commenced, no control buttons or
switches should be operated as this will cause the time elapsed
period to be lost and the timer will reset.

B After the selected time has elapsed both the ‘CYCLE COMPLETE' indicator
and light tower will illuminate. The ‘START indicator will extinguish. The
drawer interlocks will dis-engage, allowing the drawer to open. Open and
close the drawer carefully, using the handle provided.

CAUTION - when the drawer is opened the operator should allow
sufficient time for the hot air released to dissipate before working in
close proximity to the drawer and its contents.

The internal oven and drawer will still be hot!
Protective clothing should be used to remove the extrusion

B The operator must now press the ‘RESET’ button in order to reset the oven,
ready for the next cycle. The systems may be re-cycled immediately if
desired.

CAUTION - the oven inner and component/substrates may be
extremely hot. Be careful when loading and unloading the oven.
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Section 3 Mechanical — Temperature Controller

Temperature Controller

This is a microprocessor-based instrument and will automatically control the
heating elements to maintain correct temperature.

The set-points are stored within the unit and are used the next time that the
machine is operated.

The output (amber) light indicates that power is being applied to the heater
elements and will switch ON/OFF under normal operating conditions.

The red alarm lights will glow if the temperature exceeds or falls +/- 5°C of the
set-point.

The unit also incorporates an ‘auto-tune’ facility which may be operated if a new
selected temperature is required. This and all other functions are explained fully
in Section 4 (see pages 10-11).
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Section 3 Mechanical — Heater Elements

Heater Elements

All of the heater elements used in the Superflex oven are ceramic long-wave infra-
red type, which incorporate a resistive element embedded in ceramic with a thin,
high-emissivity front face.

The heaters are mounted onto a polished stainless-steel sheet to provide a highly-
reflective surface behind the heater.

Removal instructions

B To remove a heater first electrically isolate the oven and remove the internal
wire basket to access the internal chamber.

B For a top element — remove the top panel and insulation, disconnect the
electrical connections and retaining clip. The heater will now pull out. To
replace follow the reverse procedure.

B For a bottom element — first remove the wire basket as with the top.
Remove the bottom panel and insulation, disconnect the electrical
connections (and thermocouple, if applicable) and repeat the procedure as
above.

ALWAYS ELECTRICALLY ISOLATE THE MACHINE BEFORE
COMMENCING ANY MAINTENANCE WORK ON IT.
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Section 4 Electrical — Omron Temperature Controller

Omron Controller

Mo T amplay

U ey

Setting the set-point

The operation level is displayed when the power is turned ON. The process
value (PV) is at the top of the display, and the set point (SP) is at the bottom.

Changing the SP
To change the set-point, press the UP or DOWN key in the “process value/set-
point” parameter (in the operation level), and set the desired set value. The new

set-point is executed two seconds after you have specified the new value.

The factory set-point is set to 200°C. The maximum temperature is set to 200°C
and must not be exceeded.

This unit is factory-set and should only be adjusted
by qualified personnel.
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Section 4 Electrical = Omron Process Timer

Omron Process Timer

Me. 1 Display —— Operation display 2
Operation display 1 ————
Displays the time unil when the [ omron
timer function has bean selecied. Ha Ho. 2 Display
Tigigs Displays sel value or
Example i :m' set value of the
’ A ! parameler.
Sh30 min 2 5-35 ' Displays the
= === =L —— . rightmost 4 digits of
123458 E ’33'{ the count value (B
digits) when the
Flashes while imer is on 0.0 min, HBGM is used as a
O h 00 min, 0.0 h, or O h. lotalizing counter.
. J (Zeros suppressed)
3] Level Key (%] Mode Key —— (] Down Key [AZ) upMeset Key
Press this key o select the selup Prass this key to select Each press of this key decreases Each press of this key
lewel. The setup levedl is selected in- parameters within each values displayed an the No, 2 increases values
order “operation level® «——s laval. display. Hold down this key displayed on the No. 2
“adjustment level”, “initial satting conlinuously 1o decrease values  display. Hold down this
leval™ «—— "communications selting quickly. Also returns selling key continuously 1o
level”, items. Increase values quickly.
Also advances setting
ilems.

Reset Function

To resel the presant
value, press this key
while the present value
Is displayed.

If this key is pressed
while the lolalzing
count value is
displayed, the lotalizing
count value and the
present value will be
resel.

This unit is factory-set and should only be adjusted
by qualified personnel.
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Electrical — Wiring Diagrams

Section 4
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Electrical — Wiring Diagrams

Section 4
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Electrical — Wiring Diagrams

Section 4
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Section 5

Technical — Default Settings

Default Settings

Omron Temperature Controller (ESCN)

LN-T
D-U
SL-H
SL-L
CNTL
SHL
ST
CcP
OREU
ALT1
ALT2

Omron Timer (H8GN)

5
C
200
0

ON/OFF
STND

ON
20

OR-R

4

MENU 1
FUNC
TLNR
TLNN
OUTN
LFLT

INS

ALARM BANDS
ALLH 5
ALLL 5

A2 100
MENU 2

OAPT 0
LCPT 1
UTPT  OFF
RPT  OFF
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Section 5

Technical — Parts Listing

Parts Listing

PART NO. DESCRIPTION
81000000 Omron 15A 3 phase Solid State Relay
81000001 Omron ESCN Temperature Controller 240VAC
81000002 Omron S82K PS.U. 24VDC
81000003 Omron HBGN Timer 24VDC
81000004 V1 300W 240V Heater Element
81000005 V1 300W 240V Heater Element with K-type T-C
81000007 Papst Cooling Fan
81000008 Omron 24VDC Control Relay
81000009 10A Circuit Breaker D310
81000010 SMC PNAL 24 Logic Relay 24VDC
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3.3 Selecting °C/° FI

3.3 Selecting °C/°F

B Tgmpgraturg unit * Select either “*C" or “°F" as the temperature unit.
» Set the temperature unit in the “temperature unit” parameter of “initial
setting level”. Default is “C: °C".

ST —_—

T L T W T S P N S R
= i (1) Preas thn@ key for at least three seconds to move from the “opera-
= 30 tion level” to the “initial setting level”.
== 0
Initial setting level (2) Select the “temperature unit” parameter by pressing the == key
= - Input type . T Tall wapn
=] Lﬂ'k Pruatha@or@kmmulactﬂ:thar C” or “°F",
== ] £:°C F:°F
=] d-u Temperatureunit (3) Ty return to the “operation level” press the (O] key for at least one
%g 4 second,

1his page was copied from the Omron ESCN temperature controller users manual.
The controller is set for °C at the factory.
This is provided in case the end user wants to switch to °F. 200°C=392°F






THE FORMS8TOR TABLE




1. Bobbin

2. Bobbin Clamp

-

3. Central Rose Base

t 2

4. Central Rose

PARTS

5. Central Rose Spacer

6. Central Rose Top Clamping Wheel

7. Exterior Fence - Small and Large
Lengths (mm) 300mm 600mm
Lengths (inches) 12" 24

8. Fence Clamp




9. Interior Fence
Lengths (mm) 130mm 300mm 600mm 1050mm
Lengths (inches) 5” 127 24” 417

10. Short Telescopic Tube

11. Long Telescopic Tube

12. Telescopic Rod
Lengths (mm) 165mm 255mm 345mm 645mm
Lengths (inches) 6 2" 10” 137" 25%°

——))
h

13. Telescopic Rod End

15. Radius Setting Guage
1000mm 1500mm
39 59”

16. Bobbin / Fence table clamp and
extension knob




ADDITIONAL MATERIALS, TOOLS
AND EQUIPMENT NEEDED

* Circular chop saw

* Personal Protective Equipment
Insulated gloves
Forearm protectors

» Compressed air

» Compressed air jet

* Heat gun

» Tape measure

* Bench

* Formers (also known as snakes)

Both internal and external

SOURCES:
Universal Arches
103 Peasley Cross Lane
St. Helens, Merseyside WA9 3AL (UK)
+44 (0) 1744 61284
leon.day@universalarches.com

OPTIONAL EQUIPMENT IF USING SAND
» Silicone caulk application gun
* Masking tape
» Sand
* Cups for pouring sand

|

(Formers)

(Formers installed in profile)

Bob Vanover

EJ Enterprise
2209 CR 705
Joshua, TX 76058
817-517-5261
817-517-5649



STEP BY STEP BENDING

. Turn oven on

Oven will heat to resting temperature.
Check temperatures (resting and set).
Select zones needed.

. Calculate bend radius

If it is a partial radius, bend.

If drop is less than half the base, it is a partial radius.

EXAMPLE: (The formula works left to right)

(base + 2) x (base + 2) + drop + drop + 2 = radius P ] emerer — base

radius = 1/2 diameter
diameter

. Calculate the length of profile needed

This may be different for each customer

3.2 x radius + 12 = length in inches

. Determine bend orientation -

Interior or exterior radius. drop = 6

base = 20

From the order or from the template. partial raius (base + 2)x (base + )+ drop.+ drop = 2 =1
(20+2)x(20+2)+6+6+2=113

. Get the profile

Cut to Length (chop saw).

Cut a 1”7 cross section.

. Get the formers
Test in 17 profile cross section for orientation and fit.

. Fill smaller cavities that will not accept a former (optional).
Sand from chambermate.

Caulk and tape ends (caulk, gun and masking tape).
Clean excess sand with air jet.

. Put profile in oven

Select zones needed and depress start button.
Door locks will engage.

Time starts when zones reach set temperature.

Continued on next page...



STEP BY STEP BENDING, . continued

9. Set up table
Refer to set up section of manual.
Pull parts and assemble.
Set and check radius.

10. Put formers in oven
Depress start button. Door locks will engage.
Timer will start when zone(s) reach set temperature

11. Install formers in profile
Hit start. Door locks will engage.
Timer will start when zone(s) reach set temperature.

12. Check the profile for readiness
“Feel” and visual.
Soft, pliable, evenly heated.

13. Remove heated profile from oven
Work quickly, profile will cool rapidly.
2 - 3 people required - 1 at top, 2 at sides.

14. Set profile on the bend
Install back former.
If profile is not evenly heated, put back in oven immediately and repeat steps
11 - 13. If profile is allowed to cool in a bent position, it cannot be reheated.

15. Set clamps
Top of radius and sides.

16. Check for square
Back of radius should be 90° with table top.

17. Remove formers
When bend has cooled and won'’t disfigure.

18. Allow profile to cool
No set formula.



STEP BY STEP BENDING, . continued

19. Mark spring line
This is the center diamter from the center of the central rose.
Remove from table and inspect.
Allow to cool.

20. Recover sand (optional)
Cut ends and dump sand back into chambermate.
Inspect walls of profile.
Fix or smooth any deformities (heat gun).

21. Repeat for stop / bead
Install on profile itself when stop / bead is heated.



FORM8TOR SET UP EXAMPLES




CIRCLES 10” - 13” Radius

(All radius examples are inside diameter)

1 Central Rose assembly
2 Spacers (top and bottom)
1 rose (middle)
1 base
1 top clamping wheel
8 Telescopic rods (6.5, 165mm)
3 Bobbin clamps
(1 with extension knob)
1 1000mm radius guage
9 Bobbins
8 Telescopic tubes (short)

13” radius circle




CIRCLES 12.5” - 16.5” Radius

(All radius examples are inside diameter)

1 Central Rose assembly
2 Spacers (top and bottom)
1 rose (middle)
1 base
1 top clamping wheel
8 Telescopic rods (107, 255mm)
3 Bobbin clamps
(1 with extension knob)
1 1000mm radius guage
9 Bobbins
8 Telescopic tubes (short)

16.5” radius circle shown with strap




CIRCLES 17.5” - 29” Radius

(All radius examples are inside diameter)

1 Central Rose assembly
1 Spacer (top)
2 roses (bottom and middle)
1 base
1 top clamping wheel
16 Telescopic rods (13.5”, 345mm)
5 Bobbin clamps
(1 with extension knob)
1 1500mm radius guage
17 Bobbins
16 Telescopic tubes (long)

28" radius circle shown with strap and radius guage




CIRCLES 28” - 38” Radius

(All radius examples are inside diameter)

1 Central Rose assembly
1 base
3 roses
1 top clamping wheel
24 Telescopic rods (25.5”, 650mm)
3 Bobbin clamps
(1 with extension knob)
1 1500mm radius guage
25 Bobbins
24 Telescopic tubes (long)

28” radius circle




ARCHES 10.5” - 13” Radius

21” - 26” Base Diameter
(All radius examples are inside diameter)

1 Central Rose assembly
2 Spacers (top and bottom)
1 rose
1 base
1 top clamping wheel
6 Telescopic rods (6.5”, 165mm)
4 Telescopic rod ends
1 Bobbin clamp with extension knob

10.5” radius arch with 300mm fences

4 Fence clamps

1 1000mm radius guage

5 Bobbins

8 Telescopic tubes (short)

2 Fences (11.8”, 300mm)

1 Fence (57, 130mm)

3 Bobbin / Fence table clamps




ARCHES 14” - 16.5” Radius

28” - 33” Base Diameter
(All radius examples are inside diameter)

1 Central Rose assembly
2 Spacers (top and bottom)
2 roses (middle)
1 base
1 top clamping wheel
6 Telescopic rods (107, 255mm)
4 Telescopic rod ends
1 Bobbin clamp with extension knob

16.5” radius arch with 300mm fences

4 Fence clamps

3 Bobbin / Fence table clamps
1 1000mm radius guage

5 Bobbins

6 Telescopic tubes (short)

2 Fences (11.8”, 300mm)

1 Fence (57, 130mm)




ARCHES 17.5” - 27.5” Radius
35” - 53” Base Diameter

(All radius examples are inside diameter)

1 Central Rose assembly
1 Spacer (top)
2 roses (bottom and middle)
1 base
1 top clamping wheel
4 Telescopic rod ends
13 Telescopic rods (13.5”, 345mm)
1 Bobbin clamp with extension knob

17.5” radius arch with 300mm fences

4 Fence clamps

1 1500mm radius guage
11 Bobbins

15 Telescopic tubes (long)
2 Fences (11.8”, 300mm)
1 Fence (57, 130mm)




ARCHES 28” - 38” Radius

56” - 76” Base Diameter
(All radius examples are inside diameter)

1 Central Rose assembly

3 roses 5 Bobbin / Fence table clamps

1 base 1 1500mm radius guage
1 top clamping wheel 11 Bobbins

4 Telescopic rod ends 15 Telescopic tubes (long)

4 Fence clamps

13 Telescopic rods (25.4”, 654mm) 2 Fences (11.8”, 300mm)
1 Bobbin clamp with extension knob 1 Fence (57, 130mm)




ARCHES WITH LONGER LEGS

To extend a standard arch with 11.8” or 23.6” fences
To make a long leg bend
Add extra fences and components




AMOUNT

GOLD PACKAGE PARTS

DESCRIPTION

N a aaa

50 each

= 22 RN 00O 01U
N DN o oo

pair

N2 B BDBODNNNDNOOOO —~

Superflex oven
Form8tor table
Storage cart
Centre Rose Assembly

1 base

1 spacer

2 centre rose

1 top clamping wheel
“D” Segment
Telescopic rods

6.5 165mm

10" 255mm

13.5" 345mm

25.5" 650mm
Telescopic tubes (short)
Telescopic tubes (long)
Bobbins
Bobbin Clamps
Bobbin top extender for clamp
Bobbin / Fence center table clamp
Telescopic rod ends
41.5” (1055mm) Centre block
5.2” (130mm) Interior fence
12" (305mm) Interior fence
Fence clamps
3” x 1’ Exterior fence
2.5” x 1" Exterior fence
3” x 2’ Exterior fence
2.5” x 2’ Exterior fence
Fence clamps
Strap 4” x 120"
Strap 4” x 80”
Small Square
Large Square
Insulated gloves
Heat gun (EU power)









