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than those contained in this out-of-date manual.
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NOTE

WHEN CONTACTING THE FACTORY ABOUT YOQOUR THERMOLATOR WITH MOLDSCAN

COMTROL: PLEASE GIVE THE FOLLOWING INFORMATIONS

1. MODEL NUMBER
2. SERIAL MNUMBER

3. DATE OF MANUFACTURE




CAUTION
BEFORE TURNING UNIT ON...

MAKE SURE UNIT IS CQNNECTED TO FUSED DISCONNECT AT PROPER
VOLTAGE AND IS EARTH GROUNDED.

MAKE SURE WATER CONNECTIONS ARE MADE USING HOSES WITH
ADEQUATE PRESSURE AND TEMPERATURE RATINGS FOR 125 PSI AMND

250 °F.

" WATER SUPPLY SHOULD BE CAPABLE OF SUPPLYING 13 GPM AT 15 PSI.

MAKE SURE ALL MANUAL VALVES IN SYSTEM ARE OFPEN.
MAKE SURE DRAIN LINE IS CLEAR» USE AN OPEN DRAIN.

CONSULT OPERATIMNG MANUAL FOR DETAILED INSTRUCTIONS.



BASIC SPECIFICATIOMS
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Heat E:xchanger Surface

Pump Motor: 1 H

Connectinons?

P (ztandard)

HWater Suprely
To Process

© Q -]
(+1@ C) o 258 F (121 C)
Time Proportioningy Qperating alternately
ar simultaneously
12 KWy through ftwo &
? KW (Qpt.)

KW micouits (sdld

Time proportioning: two types

Direct = (Qpaen Circuit) Conling from water
supply direct to process.
Conling from

Indirect — (Closed Circuit)

water suppiyy through Heat Exchangers &o
Procass
Areaz 5.5 59. ft. (7.7 za. ft. opktional)

374y 1—-1/2+ 2y 3 HP
1"

1II

NPT
NPT for 374 & 1 HP Model:s

1-1/74" NPT for 1-1/2y 2 & 3 HP
. Models=s
From Process 2" NPT
Drain 1" NPT
Dimensions? Width 15=1/2" (387 mm)
Depth 26" (5650 mm)
Height 25% (625 mm)
Weight Approximately 200 1b=.
Shipping Weight 225 1bs.
Voltage: 230/3/60 or 46@Q/3/60
AMPERAGE (FER HP RATING)
374 HP 1 HP 1=-1/2 HP 2 HP 3 HP
=238V 33 A 34 A 35 A 37 A 4@ A
4 &8\ 16.5 A 17 A 18 A 18.5 A 228 A




I. DESCRIPTION

The Thermolator with Moldscan Contrnl iz a microcomputer based
PID mold temperature cownktrollery featuring ftime proporkioning in
t+he cooling mode and in the heating mode.

The bazic- design »f the Conair Thermolator conziszts of two tanks
connected together at the topy with an immersion heater connected
in twn & kw wcircuits installed in one af thesa tanks. The “*water
inlet” and “from process" lines are connected to this heater
tank; the pumpe inlet Tine iz connezted to the okther. The pumpe
auktlet goes directly "fto processz."

In the direct -ooling modél (Figure 1) the =onling line iz
connected at the top between the two tankz and discharges into
the drain lTine. The =onling line also acts as a vent and is
opened by a solenoid valves triggered from the control.

In the indirect cooling modal (Figure 2)y a 5.5 sq. fh.» two
pass heat exchanger iz installed in the szecond tank. The water
inlet to the heat exchanger i3 connected o the "water supply”
lines and the ouktlet dizeharges into the drain line through a
solennid valve. A vent line connected between the two tanks
discharges inte the “drain Tine"™ through a separate zolenoid
valve.

1. Pressure Control
A primary pressure relief valves set Top 108 pzis relieves

the pressure increase due to the expansion of water during
heatings and dizcharges into the drain Tine.

& zecond pressure relief wvalves connechted f£o the same
fitting and set for 125 p3iy relieves potential excessive
pressure generated within tha2 Thermolator. Thiz valve
dizcharges inside the enclosure and is not cennechted o fthe
drain Tine.

A pressuyre switch inztalled in the "water zupply® lTine will
kkawp the Tharmolator from running if the pressure iz le=zs=

tharn 15 p3i or wiil zhut it down if the water zupply
preszsure Jdrops ton 10 pszi. Thiz inzurez that fthere will be
zufficient water preszure to the Thermolator before it will

vperate.
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II.

pe Temperaturea Controi

The main RTD Probe iz inserted inte the pump inlet
line (excepkt in remnte operation) and senses the "to
proce=zs=" temperature. A second RTD Probke in the
return line senszes the “from process”" temperature. T
is aiso a high temperature RTD Probe inszerted in the
tank which causes th2 heaters o be turned off and o
the cooling valve to open if water temperature reachesz 265 F.

are
eater
. Sea Sactinn J.2.8.2. for Remote Operation

3. Control Panel

The control panel conzistz of two major companents
printed circuit board and label assembly and the subpanel
asszembluy.

The printed circuit board and label aszzembliy inciudez the
microcomputer and other 30l1id ztate componentsy az well as
the display and digital setpoint. It perfarmz all the
control and monitoring funckions. The subpanel assembily
contains the control transformery fusess =z=tarter» and
contactors required o vperate the pump and the heater.

INSTALLATION

T Place the Thermolator az <cloze as possible o the moid.

T

2. Conneczt tha water Tines ko he appropriate sutlets. The
pozitions of the osutiet= are =hown on the back of the
ma-zhine 1Zover.

a, Usze as large a hose as practical tao make these
connectinons in order ko eliminate unnecaszsary
reztrictions.

e ratings=

e The water supply must be capable
it i i

of maintaining 15
p3i At the Thermolator whiie t

s n ha zonling sycle.
d. Connect the drain Tine to an open drain where there
iz no possibiiity of a back pressure being appliied o
the Thermolator. If availables connect drain line to

return of tower or chiller cipcuit.

3. Connect control panel %o power supply.

a. Use cable of a size adequate to carry the maximum
ampz shown on £he rname plate.

—4—
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Ca Uze fuses of fthae proper rating for the maximum ames
zhown »n the name plate.

d. Be sure to ground the Thermaolators and follow all

appiicable electriczal codes to insure a safe inskalla-
tion.

Chaeck pump rotation,

A. Ramova cover from the Thermolator.

"
o
o
-'l
ot

b. Remove drip cover from motor to make motor
visible.

= Turn water supply on.
d. Turn power wn at £the disconnect switch.
a. Turn Thermolator an. T will:

- Start £o5 go through a 3@ second wvent sycla.

—_

2. Theny the pump will start.

f. As soon as the pump skartsy stop the Thermolatoar and
by looking at the end of the shafts determine if it iz
running in the direction of the rotation arrow attached
o the side of the motor.

9. If it iz necessary to change the direction of the
rotatian:

1. Turn power off at the dizconneckt swiftch.

2. Interchange any two wires at the input power
terminal strip.

e. and f. to determine that pump is

3. Repeat =z=tepsz
in the right direction.

now running

PERATION

Make sure the Thermolator iz connected Lo an ajequate
wer zupplys and that the unit is properly grounded.

zure all water lines are properly connected with

sas of the prorper rating.

Mate z2ure all hand valvesz are open.



4, Make szure that the drain line en the Thermolator i=
=tad ta an open drain.

S. Ofen the water zupply valve. A minimum of 15 pszi
pressure is equired for the Thermolator o run. In nrder
to avnid nuisance tripping during operationy the wate

supply zhould be able tw maintain 15 psi while the Th rmala-
for iz in the cooling cycle '

&. - Turn the power wn.

& Turn the Thermolator on. The ON/OFF =zwitch will light
and the "POWER ON" light will come »n indicating fower is
ANa

8. The wvent wvalve will spen and vent the Thermolaktor for
30 secnnds. This will be shown by the "Cowoling" light
being on. This vent pariod will allow air t» be vented
from the Thermalakor. To stop the vent cycles push the
“Manual/Cancel Vent” bukkton. (s5ee Section 3.3 :

On the direct =ooling Thermolators the venkt wvalve i3 alswo
the coo1ing valve! on the indirect coonling Thermolaktors
thare are eparate valves for venting and =zonling. The
operation of both modelss howevers iz the zame.

9. Aftar 30 secondss the pume will start and the vaent
valve will stay open for another 30 zeconds. Thisz i=
shown by tha “Conling® light being on and ths "Pume®

light coming on.

18. The vent valve closes atter the second 3@ szecond vent
period az shown by the "Cooling” light going ouk. This=
vent perind will allow air to be venkted from the entire
systam. ’

Thae vent wvalve will open for 1 %o 2 szeconds each
osparation o allow air to be vented from the suys

the "Setpoint Keys" to adjust the setpoint to
nperating temperature (sea Secktinn 3.1 & 3.2)

12. On start—ups the "Funchtion Dizplay" will indicate #1
which =srresponds with the *TO PROCESS/REMOTE" tempe rature
(zee Section 3.1 & 3.2). The "TO PROCESS" temperature will
be displayed sn the "Acktual Display®sy except in remotfe
operation (see Section 3.2.8.2.).

In remota operafiona the unit will =control the temp2rature
ot the remote senzor by heating or cooling the fprozess=
Tiquid.



"Fupstinn Displays" #1 thru #8 determine what "Furztian®
will be dizplayed an the Actuyal and Setponint Dizplays (se
Section 3I.2)

1]

13. The heater will come on as shown by the "Heat" tight and
the Thermnlator wilil heat until it reaches setpoint.

14. If at this time surficient heat is not being added to
the process sytem by the apelications %fhe heat2es will cycle
on and off to maintain setpoint temperature.

15. If at thisz time additional heat is being added o kthe

process system by the applications the cooling valve will
cyzle on as shown by the “Coonling® light and off to main-
tain setponint temperature

16. The Thermoiator will Aaow operate normally £o maintairn
zatpoint temperature.

1 7. Ovartemparaturs

If the actual temperature of the water reaches EbS.F.s as
sensed by the high temperature RTD probes tha heaters will
be dizconnectedy the conling valve will open and the pume
will shut down. The “HI-TEMP LIMIT" light will 2Zome »on.
Whan the Thermolator "trips nut on overtempr it will be
necessary tn switeh it off to reset it. Berfore the
Thermolator iz placed back in wperations it should be
—hecked by qualified personnel to determine and =orract the
cause of the problem.

18. Undarpressura

It the wate supp1J prezsure drops to 18 psis fthe
Thermalator u111 shut down: aftar a twon second delay. This
will be shown by the "Low Prezzure Supply" light coming on.
As zoon as Ppressurae is restored, it will start ifs=

12. If the pump motor trips out becausze of an onverloads the

Thermolator will shut down and the "OVERLCAD" light will
comMe Ofa

To restart the Thermolator:
3. Turn Thermolator off.
b. Tuern main dizconnect off.,

=, Remove covar fram sontrol panel by e
machine zcrews and pulling the cover o

. Reset tha overload relay on th2 pump szhartar.,

@ Replarce contral eanel cover and bolt it down with the
zix machine zspaws.



IV.

Turn main discwonnect an.

G. Turn Thermolator on.

he Bafore the Thermolator is placed back in operation:
the cause of the overlonad should be determined and
correnzkad,

ADJUSTMENTS

The Thermolator iz adjusted at the factery and reauiresz no
field adjustments.

factory to

The twe prezsure relief valves are set at the
= ety reazons

relieve at tha proper prassuresz and For
zhould not be tampered with.

The pressyre switch i3 alseo adjyusted at the factory to
open and close at the required preszsurez and also Tor

safety reasons should not be tampered with. Under no

circumstances should it be removed or dizconnecteds or
in any way rendered inoperative.

The high temperature RTD Probe is not adjuztable and UNDER
NO CIRCUMSTANCES should it be removeds dizconnected or in
any other way rendered inoperative.

TROUBLESHOQOTING AMD MAINTEMAMNCE

The Thermolator szhould be cooled down ko 120°F. ar lez=
before servicing in order o aveid burnz zauzed by zoming
in contact with hot part=,

A1l seprvicing and troubleszhonting should be dope only by a
qualified electrician or serviceman after observing the

nrecessary safety preacautions.

CONTACT WITH LIVE PARTS WILL CAUSE SERIOUS OR FATAL INJURY.



The Thermoiator
(3ee Section 4.382.

If the Thermolator malfunctinsnss the first
shonting procedure should be to check all
Section 4.1) and displayed alarms (see Se
show what tha probliem is.

possibitityy will

ha=z built—in alarms and a

troubleshnooting ai

tep in Ehe trouble-—

alarm LED's (s2e
n 4.2) whichsy in al
If the cause of the

trauble zannot be determined from the aiarm LED’ = and dizplayed

alarmsy the following list will be of helpe.

SYMPTOM PROBABLE CAUSE

Main disconnack not
turned on.

Nothing happens
when Thermolator
is turned onj
Thermolator does=
not runy dizsplay
dnes not come onv
indicator Tights
do not Tight.

One ar more fuses
biown in main dis—
connect.

Low =upply voltage.

Circuit breaker on
control cipcuit is
tripped.

Defective momputer
board.

Inadequate voltage
suppliy,.

When Thermolator
iz turned onsy the
display and all
indicating lights
come on but Ther-—
molator does not
ruUn. '

When Thermoalator
On/0ff switch is
turned onsy the
switch Tights ups
the power on & 1ow
preszsure supply
lights come ons
dizpltay -comes on
but Thermolator

" dneasn’t starct.

Inzufficie
water pres

REMEDY

Turn on main

disconnect.

Look for short
cipcuity correct
problem & replace
fusas.

Suppliy voltage muzt
be within *+ 1@%Z of
nameplate voltage.

Find & wzorrect zhaor
in conterol circuit
reset breaker.

Replace somputer

board.

Voltage =zupply muzt
be within x18%4 of
namepelate voltage.

Make sure Lthat
supply water line
valve i3 open and
that supply pPresszu
to Thermolator i=
leazt 15 PSI.

d

1

t
&



SYMPTOM

Normal aperations
but during conling
the Thermolator:
stops momentarily
& restartz. Low
preszure supply
light flashes on

& off.

Thermolator tripsz
out on high ftem—
perature canling
valve openssy puUmpP
& heatars =zhut
affy & high tem-—
perature light &
conling light
ZOME DN

Thermnlator
appears kLo run
normallys heats

or conls as re-—
quired but there
iz o display or
heat or caol indi-—
cator lights.

Thermolator runs
it appears fto uDDT
indicator light
zomes ony but
temperature
continues ko risa.

Whaen heat 1xgh+
i3 onsy but The
molator does not
come up ta
temperature.

When .pump light
iz onry buft pumpe
J0 n't run.

PROBABLE CAUSE

Inzutfficient supply

water to zupply =2nough
water while Thermolator

l‘:njol -
Heater contactor
walded ftogethe

Faulty probe.

Faulty computer board.

Defective computer
board.

Defechive or par—
tially pluggad
zowling solenoid
valwva.

Partially plugged
zonling and/ar
drain linesz

Defect heater.

o

afactive computer
oard.

Faulty pump =tartar

Faulty pume motar.

o
w -tl

ll'

D chive computer
tboard.

REMEDY

Inzreasze

pressure

Intreazeae

zupply line

ziza of

water supply line

to The

eplace

Raeplace

Replace
board.

Replace
board.

Replace

rmalator.

probe.

computer

computer

conling

solennid valva

Clean lines

Raplace

Raeplac

3

Raplaca
baard.

Raplaca

Replace

pPlacsa
boacd.

conktactor.

heater.

computer

pump mator.
pump motar.

computer
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1.9 Daseription

The bazic function of the Thermolator Moldscan Control i= to
maintain a =onstant liquid temperature circulating through a mold
(to procezs)s or to maintain a cenztant mold temperature (remote
gparationd dapanding won which oparational mode iz selected.

I+ does thisz by heating the liquid if it is below setpointy or
coonling it if it is above setpoint. Conling is done by op2ning a
valve to let hot liquid out of the drain which in turn will let
conl liquid in the suppliy. Thisz =onl liauid will then mix with
the hot and bring the overall temperature of the liquid down.

There are two different modes in the basic nparations o prozess

and remote. The To Process mode moniktors the circulating
Ffluid at +the outflow £ the mold and ftriez t» maintain a constant
temperature. The remote operation is basically fthe zame except

instead of trying to maintain a consktant Tiquid temperaturan it
uzes a remoktely mounted =ensor to control the mold temperature.
{see Section J.2.8.2.)

Other sensors and switches insure safte osperation and provide
monitoring carabilities

2.0 ConTiguration

Hardware Jumperz - The Microprocessor board provide= zeven
jumpers for selecting the desired mode of speration, Figura 3 is
a diagram of the component side of the control board which zhows
the lTocation af jumpers as well as connector Tocaktions.

1. Direct coal/Indirect conl

3. Degrees F./Daegreesz C.
A1l  Jjumpers for each unit will be inztalled +o customer’
specification bafare shipment from Conailr:s armnd should not b
modified. The remaining jumpers should not be altered by th
cus tomer. .

v »

]

2.1 Direct Conl/Indirect Conl Jumper

Diresct =onol units cool by letting hot Tiquid diractly from -
the circulating onut allowing €00l Tiquid in. Jumper 1 is no
inztalled on direct ool units. Indirect units =ool the
circulating fluid fthrough a heat exchanger. Jumper 1 is
installed on indiract z$ool units.
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2.2. Degrees F./Degreesz C. Jumper

F.

n

Jumper 3 out zelects degree

3.9 Opeﬁation

Figure 4 iz a photograrh of Lthe Tront panel as it appears on
domestiz Thermolator Moldscan Control Uniks. Thisz saction will
describe the operation of the Control in detail.

J.1 Pushbutton Inpukz

Thare are & pushbutton iﬁputs on the front panel. They are a=
follows:

1. UP FUNCTION

2. DOWN FUNCTION

3. UP SETPOINT

4. DOWN SETPOINT

S. ALARM SILENCE

&. HMANUAL/CANCEL VENT

S.1.1. Function KKeys

UP FUNCTION and DOWN FUNCTION keys are used to select a
funstion. (s5ee 3.2)



S.1.2. Setpoint Keys

UP SETPOINT and DOWM SETPOINT keys are for changing zetpnint
temparature. (see 3.2}

3.1.3. Alarm Silence Pushbuttan

ALARM SILEMCE does exacktly that. It silenzes an alarm
but does nokt correct the alarm condition and will not allow the
ynit to operate if ftha error iz a fatal one. (sea Sechtion 4.9)

The machine will not operate until the error is corrected. The
ALARM SILENCE is alze wused for entering data Jduring calibration.
{s@e Section 3.2.8.)

I.1.4%. Manual/Canczel Uent Pushbutton

MANUAL/ CANCEL, VENT will cancel the wvent cyczle during

startue when pressed {for domestic wunifts only)d. Sez Section
3.3. for a deszcription of the vent cycle. During normal operation:s
the unit zan be wvented manually by pressing the "Manual Cancal

Vent Buttan."

3.2, Digital Display
The front panel display functions are as follaows:

T Actual (3 digit)
2. Set Point (3 digit)
3. Funiztion

For functions that have ne setpoints or no acktuals that display
is blank.

The funection display determines what “Function" will be dizplayed
nwn the actual and setpoint diseplaus. (On start—wups the Funchtion
Diseplay i=s 1. The following iz a lisk of the functions:

1. TO PROCESS/REMOTE
2. FROM PROCESS

3. DELTA TEMFERATURE
4. HIGH LIMIT

5. LOW LIMIT

&. ALARM BAND

7. 7 DAY TIMER

8. ' DIAGNOSTICS

3.2.1. TO PROCESS/REMOTE (Fun=-tion Display 12 is the main
process funchtion (see Secktion 3.2.8.2) A11 conling and heating
funztionz are controlled from +his temperature. -The TO PROCESS
probe zenses the liquid *temperature and turns on the heating or
coolingy depending »n which side of sefpoint it iz  on. The
ypper limit af thiz setpaint iz zeft by the eprogrammable “HIGH
LIMIT" furmctions and the lower l1imift by fthe "LOW LIMIT" function.

-15-
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3.2.2. FROM PROCESS (Function Dizplay 2) iz a monitor function
only., I+ moniter=s and dizelays fthe return process liquid
temperature. There is no setponint associated with f£his function,

3.2.3. DELTA TEMPERATURE (Function Dizplay 3) calculates and
dizptays the difference between %he TO PROCESS and FROM PROCESS
temperatures (Delta T = To Proucess — From Processz), There iz no
setpoint asssciated with £his function.

324, HIGH LIMIT (Function Display 4) iz a eprogrammable upper
Timit £o the "fto procesz” setpoint. This function does not
have an "actwual® dizplay but doesz have a “setpoint" diselay.
The absolute upper 1imit of £his setoint iz set by the range
jumears #1» #29 and #3 (see Section 2.0) and the lower 1imit
for this funcktion i3 the value programmed in the "TO PROCESS/
REMOTE" setpnint.

3.2.5. LOW LIMIT (Function Display S5) iz a programmable 1ower
timit of the "&o process" sekpoint. The Tower limit of f£his
setpoint i3 @ degrees F. and the upper limit iz the value
Frogrammed in the "TO PROCESS/REMOTE" funcktion.

Examples: HIGH LIMIT =zetpoint
TG PROCESS seftpoint
LOW LIMIT setepnint

200 degrees F.
150 degrees F.
180 degrees F.

The osperator cannot adiust the *£0 process” sekpoint ko a value
above the HIGH LIMIT or below the LOW LIMIT.

I.2.6. ALARM BANMD {(Function Display &) sets the point around the
TO PROCESS ze+point where +the alarm soundz if the TO PROCESS
temperature exiceeds. There is a setpoint diszplay buft no actual.
The adjustment range iz 2 to 30.

S5 degraes
208 degrees

Examplas ALARM BAMD setpoint
TO PROCESS =zetpnint

The atlarm will sound anytime tha TO PROCESS actual temperature
varies more %than plus or minus S degrees. The only exception %o
thiz iz when the machine is first turned.on» the alarm will not
sound unftil the TO PROCESS/REMOTE actual first reaches setpoint
then varies.

3.2.7. SEVEN DAY TIMER (Function Dizplay 7) is a programmable
hour fimer that will detay the molidszan foar the programmed
numbers of hours, When a number iz programmed into the
setponinty f£he system will shut down (unleszs a high temperature
condition existz)s the timer will ztart £o fime wouts and the
"aetgal" dizplay will 2how the current ftime left fto go. After
the timer ftimesz outs the machine will sftart wup. The maximum
time is 5@@ howursy the minimum is 1.

-17-




J.2.8. DIAGNOSTICS (Functinon Displiay 8) hasz a number W T
subfunctions +hat are uzed Lo diagnoszse and zetup the

operation o T the control. The subfun:ctionsz ara:
Acceszz Code (754 for access)
1. Low Heat (1=yes3y D=nn)
2. Remnte Operation {1=yezr O=no}

3. To Pronceszs Calibration {(one mor2 "Laval®y 273 for acce
4. From Process Calibration (one more "Level®, 73 ror acc
5. Remote Calibration (pne more "Level®s 973 for aszass
&, Do not use
7. Do not uze
8. Machine Stop
9. Manual PID Saelact

1@. Proportional Band

11. Integral Gain

12, Deriwvative Gain

13. Integral Time

14, Derivative Time

=23)
a33)

The aAcCass code i= used to Tock out any changes in the
diagnostics zec-tion uniezs a number 754 iz programmed into the
access coaode.

To select a parkticular diagnostics sub—Tfunctionsy follow thea
instrucztions below:s

1. Press the function down kay until Funcktion =] iz
displayed.

Pl Change the setpoint to 754 using the setpoint ur or Jdown
key=.

3. Preszz tha Function Down key o get down inta
diagnostizs. Three zeros shouid appearc 20 the setpoint display
at thisz time.

4. Salect the dazired diagnostics frogram Wsing the

zetpnint up and down pushbuttonz.

S. Press the function down buktton o get down into the
selected diagnoztics program. Tha surrent setpointk tor the
selected program will appear on the "Actual" dizplay.

&. T change the setpoint (displayad 3N the "Actual”
dizplayl)y use the setpoint up and down key=.

- Tn get oukt of a diagnostics program and into anokthers
praess the function up key which returns you o Step 4%,

8. To get »2ut of diagnoestics, press the Funczkion up ey



3.2.8.1. The LOW HEAT (1) funztion =
both heakters (1B83%). If 1Tow heat is
A time will come on. The heaters w
heater 1 will enpergi= *he next =

ackts one heater (58%) or

¢ctedy only one heater at
alternates one heat cyclay
an s heater 2 will energize.
When LOW HEAT is not selected both heaters will come on together.
Thiz is selected by sett1ng a 1 for 10w heat) ar A @ for fTull
heat, in the actual display.

3.2.8.2. REMOTE OPERATION (2) uses the remote temperature =senzor
az the primary control funchtion instead of the "to process”
sar. In this mode the "to process' sensor limits the absolute
1iquid temperature to 25@ F. The actuyal display will read the
remote senszor instead of the to procesz sensor. Remo e is
selected by setting a 1 for remokte operation» or a @ for Toizals
in the actual dizplay.

w
i
D

3.2.8.3. A1l of the ohther *“CALIBRATEY fTunchtionszs (3)y (4)y (35)»
are used o calibrate the three sensors in software. Each
unit has been calibrated at Conair before shipment.

CAUTION:

Onty qualified parsonnel should make these adjustmentz and at
this point it is recommended that when ths front cover is removed
from the enclosure a sheet of plexiglaz or other syitable
insutating mate r1a1 be placed over the _bettom 273 of the
enclosure to prevent accidental contact with live parfs whiczh <an
cayse seriowus opr fatal injury.

To calibrate any of the three analog temperature inputsz, a 120
ohm platinum RTD simulator is recommended. If 2 simulateor iz not
availabies the follonwing resistance table can be useced:

Temperature C Resiztanca )

2 10C. 08

59 119.49

100 138.5@
150 157.32
200 175.84
2532 1924 .28
300 212.E3
350 229,69

1. Dizconnect power ko the unit.

=z, Detar-h the front panel from the chazszis.

10



3 Disrconnect the desired RTD input from the bonardy and
c simulater in itz place.

front panel with the RTD simulator buk at
c

S. Turn the ynit on and access the diagnostics funcktion
2z described eariier

5. Select the desired calibraktion erogram? {3) To Procez:z»
(4) From Processy (5) Remotay and press the Funcktion Down key
"A@R’ will appear on the sektpoint dizrlay.

7. Change the setpoint to 973 using the se z2tpnint Up and Down
keysy and press the Function Down key to run the calibration
program.

8. The unit asks for @ degrees C. by placing @d1 for “TO
PROCESS"y B@@2 for "FROM PROCESS" ar @03 ror "REMOTE" on tha
"“AactualY dizplay. Select @ degreesz C. on the RTD zimulatoer
and press the alarm silensze k2y o 2nter tha valua.

©. After a brief pausze the unit will azk for 50 degree=z C.
by placing @51 for "TO PROCESS"» @52 for “FROM PROCESSY wor 3353
for "REMOTE" on the "Actual* disglay. Select S@ degreez C.
sn the RTD simulator and press the alarm silence key to enter
thiz wvalue.

1@. The unit will continue asking for tremperaturesz in 5@
degree C. increments theru and including 350 degrees C. Rapeat
the previous ztaps =zimulating the ftemperature azked Tor on the
RTD simulator. I

1i. After entering a value fTor 350 degreez C. the Yactual"
display will then return to all zeros. If at th1s tima it is
dezired ¥a calibrate another channels repeat the above procedure.

m ko the

=
w
o+
']

12. Pressing tha Function Up key rekturns the s
wperate mode

it is recommended to return to Funchtion 1 when not changing
setponinks. This iz dmne by pressing the Function Up kay until
Functinn 1 is dizplayed.

"
I*
o
3
)
w8

(11}

&11 of theze diagrostic Tfunctionzs except aczces:z zodary are

in the non-volatile memory,

The date zktored in the nonvelatile memory will have 2 check =zum
generated £o insure the integrity of ftha data. If the data ha=
crhangedy fthe alarm will zound and the "actual". dizeplay will Flaszh
o DT a second. The machine will nokt operate in this
conditian. To enable it o aperates the operator will need to gu
into Jiagnosticz and sa2t the machine up  again. (zee  Sac
H4.2.6.0



) 1ocks the unit and pra2vents anyone from
= programmed in. Ta unluock the =sy=tem»
the diagneztics and change the MACHIME

zktarting it when a *“1°¢
the operator must acce=s
STOP bit to zerno.

3.2.8.4. MACHIME STOP (8
i

3.2.8.5. MANUAL PID SELECT ()

@ Selects preszet PID parameters (normal setting).
1 Selezts adjustable PID parameters (Functions 192-14).

NOTE: Rafer to a book on PID control ftuning before
attampting to adjust tha PID functions. Set the
derivative and integral gains to minimum and adjust

the proportional band o &0. Decrease the proportional
value until the process becomes unstable (oszcillatesz).

Inzrease the derivative time and gain £o minimize the
overzhoot in process temperature when the unit i=z first
turned on or when the setpnint is changed.

After the procesz ftemperature has stabilizeds adjust the
integral time and gaimn until the droop in the Proces
temperature iz eliminated.

3

3.2.8.6. PROPORTIONAL BAMD (1@)

Adjusts the band where %time proporftioning of the heat or
conl begins (with the integral and derivative set at @).
The normal range is 1@ %o S@.

3.2.8.7. INTEGRAL GAINM (11)

Adjusts the "GAIN" or influence fthat the integral hasz on
the control action. The integral funcktion pravents deonop
in the actual temperature by continuouzly integrating the
error between tha average temperatura and sektpoint. Mormal
range is @-26.

3.2.8.8. DERIVATIVE GAIMN (12)

@ derivative or rate action. Thisz
at contrnl ackion o faka2s in order
9 minimize overszhoofs by measuring fhe time rate of change
of the process temperature. Mormal range is 2-10.

Adjust the "GAIN" of £
funcktion anticipates w

JF T

3.2.8.9. INTEGRAL TIME (13)

Adjuzts the time in befween integral zamples. Uniftz are in
microprocessor "hicksY (&0 = 1 minute). Mormal range 393-
3223.



3.2.8.10. DERIVATIVE TIME

Adjustz the time in between derivative samplaz. Unitz are
in microprocessor "ticks" (&89 = 1 minute). Mormal rangs
is 19-300.

S.3. Vent Cyncle

All domestic Thermalator Meldscan units go through a &0
zarond wvent sycle on power—up %o insure the heatar tank is full
af lTiquid. The vent (cool) output will come on for 30 zeczonds
after whizh the pump momes on and the vent stauys on  for ansther
30 seconds. After thiz period the vent will turn oft and the
unit will go into normal operation. From then on the vent will
come on for two secondsz every hour.

The "Manuyal/Cancel Vent" -pushbutton {(domestins only) will can:cal
the vent cycle on start up and turn the vent on while the buttan
is held in normal operation.

4.0. ALARMS

All Thermolator Moldscan units provide atlarms and in some casess
satrtaty shutdowns for malfunctions in the temperature control
systems. An alarm consists of turning on a 115/230 VAC 50/40@ Hz.
1 amp alarm outpuf (can be used for driving a siren or flashina
Tight)» and either an alarm LED. lighting on the front panel or
a message appearing on the "actual" display.



4.1. Alarm LED’s

The fallowing illustrates
front panel.

the

LED

alarms as they appear on the

PUMP MOTOR OVERLOAD

LOW FUMP PRESSURE
{Export units only)

HIGH TEMPERATURE

LOW PRESSURE SUPPLY

LOW WATER LEVEL
(E;pnrt uynits only)d

QUT OQOF PHASE
(Optianal)d



4.1.1. Pump Moter Overlnoad: The entire zystem will shut down if
the pump motor overiocads.

4.1.2. Low Pump Prezzure: This alarm will not appear on domeztic

units.

4.1.3. High Temperature: A high temperature alarm oaccurs when
+the temperature of the Tiquid in tha heating tank goes above a
preset wvalue (265 degrees F. on water units). If thiz alarm
o2=Ursy both heaters are shut off and conling and alarm is turne d
ONa The system will not run again unktil the temperature drops
balow the preset wvalue and the power is cyzled off and on. This=

alarm buypaszses the microcontroller in caze it iz malfunctioning.

4.1a4. Low Supply Prezsure: If tha fluid supply pressure drop=
below 12 psisy the unit will shut down completely and autlvate the
alarm.

4.1.5. Low Water Level alarm iz only used oan exporkt modelz.

4.1.6. Phase: The Thermolator Moldscan units can b2 supplied with
an ovptional 3—-phase rotatiaon protection beoard ko prevent the pump
from running backwards. If this alarm occurs on inikial start-
upy follow the procedure below:

1. Disconnesht power

2. Remove fronkt cowver,

3. Raeverse =2 leads of .the I—-phase input
4, Replace front cover

S. Reconnech power

4.2. DISPLAYED ALARMS

4.2.1« The remaining alarms are displayed on the front fanel
"aztual" display. An apfropriata alarm number will be flazhad
once a =second on the display and the alarm ouktput will be
achivated, The following iz a l1ist of poszsible alarms.

"ACTUAL" Dizplay ALARM

-1 Abnve zatpoint

-—22 Below zetpoint

--=3 To Prwcess Probe Fault
——4 From Process Probe Fault
--5 Remota Probe Fault

- Data Error

-7 Hardware Error



4.2.27. ABOVE SETPOINT alarm results whaen the actual tempe
excaeds the alarm band described in Section 3.2.6. -—1" will
flaszsh npnce a second on the "Actual" displays and s=ince thi i
not a eriktical errors+ the unit will continue £o operate.

G.2.3. BELOW SETPOIMT occurs when the actual temperaturs goes
balow the alarm band described in Section 3.2.6. “——2" will fla=sh
once a second and the unit will continue to operate.

The two alarms above will not occur en startue. They will anly

Qe atfter tha arctual temperatura reaches zetpoint and then
daviates.

L.2. 4. TO PROCESS PROBE FAULT can causza zerinus problems
When this malfuncztion nczurssy the system shuts down and flaszhes
¥ on the “YActual" di=zpiay and activates an alarm.

4.2.5. FROM PROCESS PROBE FAULT is not a fatal maifunction and
will not shut the =zyztem down. Thiz alarm will only be activated
when Function 2 (From Process) is displayed.

4.2.6. REMOTE PROBE FAULT wili zhut down the system and diszplay
H—=35" on the "Actyal" display onily when "REMOTE" operation i=
zajected.

AT Probe Fault Alarms are a result of bad readings=s from the
respecktive probes. (Usually an excessively high or low rzadina
aused by a probe malfuncktion or. bad connection?d

4.2.7. DATA ERROR is wmaused by a less of integrity of £
ztored in non—vaolatile RAM. "' will flash once a =e
the "Actual" displiays the alarm will sounds and the machi
not oFrerate until new szetpoinkt=s have been entered. Th
data in diagnozti=s will aiso have ®9 be checked and po=sibtuy
changed in order to operate the unit. (see Seckion III. 2)

4.2.7. HARDWARE ERROR: If "——7" is flashed once a second an the
YActual® dizplay during startues return the board to Conair at
your earliez® convenience.
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Conair has made the largest investment in customer support in
the plastics industry. Our service experts are available to help
with any problem you might have installing and operating
your equipment. Your Conair sales representative also can help
analyze the nature of your problem, assuring that it did not
result from misapplication or improper use.

To contact Customer Service personnel, call:

MRIS&SERVICE 800458 1960

CONAIR

From outside the United States, call: 814-437-6861

You can commission Conair service personnel to provide on-
site service by contacting the Customer Service Department.
Standard rates include an on-site hourly rate, with a one-day
minimum plus expenses.

If you do have a problem, please complete the
following checklist before calling Conair:

(J Make sure you have all model, serial and parts list num-
bers for your particular equipment. Service personnel will
need this information to assist you.

(J Make sure power is supplied to the equipment.

(0 Make sure that all connectors and wires within and
between loading control and related components have been
installed correctly.

(J Check the troubleshooting guide of this manual
for a solution.

O Thoroughly examine the instruction manual(s)
for associated equipment, especially controls.
Each manual may have its own troubleshooting
guide to help you.

(3 Check that the equipment has been operated as
described in this manual.

 Check accompanying schematic drawings for
information on special considerations.

WE’RE HERE
TO HELP

How 10 CONTACT
CUSTOMER
SERVICE

BEFORE YOU
CALL ...

Additional manuals and
prints for your Conair
equipment may be
ordered through the
Customer Service or
Parts Departments for
a nominal fee.

SERVICE INFORMATION

APPENDIX A-1



EQUIPMENT
GUARANTEE

PERFORMANCE
WARRANTY

WARRANTY
LIMITATIONS

Conair guarantees the machinery and equipment on this
order, for a period as defined in the quotation from date of
shipment, against defects in material and workmanship
under the normal use and service for which it was recom-
mended (except for parts that are typically replaced after
normal usage, such as filters, liner plates, etc.). Conair’s
guarantee is limited to replacing, at our option, the part or
parts determined by us to be defective after examination.
The customer assumes the cost of transportation of the
part or parts to and from the factory.

Conair warrants that this equipment will perform at or
above the ratings stated in specific quotations covering the
equipment or as detailed in engineering specifications,
provided the equipment is applied, installed, operated and
maintained in the recommended manner as outlined in our
quotation or specifications.

Should performance not meet warranted levels, Conair at
its discretion will exercise one of the following options:

@ Inspect the equipment and perform alterations or
adjustments to satisfy performance claims. (Charges
for such inspections and corrections will be waived
unless failure to meet warranty is due to misapplica-
tion, improper installation, poor maintenance practices
or improper operation.)

@ Replace the original equipment with other Conair
equipment that will meet original performance claims
at no extra cost to the customer.

@ Refund the invoiced cost to the customer. Credit is sub-
ject to prior notice by the customer at which time a
Return Goods Authorization Number (RGA) will be
issued by Conair’s Service Department. Returned
equipment must be well crated and in proper operating
condition, including all parts. Returns must be prepaid.

Purchaser must notify Conair in writing of any claim and
provide a customer receipt and other evidence that a claim
is being made.

Except for the Equipment Guarantee and Performance
Warranty stated above, Conair disclaims all other war-
ranties with respect to the equipment, express or
implied, arising by operation of law, course of dealing,
usage of trade or otherwise, including but not limited to
the implied warranties of merchantability and fithess for
a particular purpose.

APPENDIX A-2
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