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Figure 4 
Control Panel Switches 

 

 
Pump Rev|Off|Fwd 

Turn the Pump Rev|Off|Fwd switch to Fwd to start the pump in 
the normal forward direction. 
 
Turn the Pump Rev|Off|Fwd switch to Off to stop the pump and 
de-energize the controller. 

 

! CAUTION 

 
Always turn to Pump Off and allow the pump to come 
to a complete stop before turning to Pump Reverse. 
 

Failure to let the pump stop before reversing may 
damage the pump and drive. 

 
 Turn the Pump Rev|Off|Fwd switch to Rev to start the pump in 
the reverse direction. Use this feature to purge oil from the mold. 

 
Vent Cycle Start 

Press the VENTbutton to start the vent cycle timer. Use this feature 
to purge air and water from the unit and process. 

 
Mode Select 

With the pump running, you can select the AUTO position or the 
Maintained (manual cooling) position with the Mode Select 
switch.  Select AUTO mode to energize the controller, permitting it 
to monitor and control the process. The switch automatically 
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returns to the Center Default position when in AUTO mode. The 
switch stays in the Maintained position in Manual Cooling mode. 

 

! CAUTION 

 

Always let the pump run for at least one (1) minute 
before switching to AUTO mode. 
 
Never switch to AUTO mode when filling or venting the 
unit, except as described in the Unit Startup chapter. 
Improper switching can seriously damage the heater, 
as it could become energized with air in the system. 

 
Alarm Silence 

Press the ALARM SILENCE       button to silence the audible alarm 
on the console. 
 

 

! CAUTION 

 

After you silence the alarm, make sure you locate and 
correct the alarm condition before continuing with unit 
operation. 
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6 Preventive Maintenance 

 

! WARNING 

 

Make sure that your maintenance 
technicians comply with lock-out/tag-out 
procedures during any servicing or 
maintenance of this unit and related 
equipment, per OSHA article ART 1910.147. 
 

Before you begin servicing this unit, 
disconnect all power to the unit, let the unit 
cool down completely, and turn off the 
water. 
 

Failure to follow these directives can result 
in serious injury or death! 

 
 
6-1 Periodic Checks 
Making Daily Checks 

• Check fluid level; add fluid as needed. 

• Check all connecting lines, hoses, and connectors for wear or 
damage. 

 

 
Making Monthly Checks 

• Check for leaks developing at the pump seal, gaskets, and 
other similar locations. 

• Check the pump drive V belt for any wear. 

• Check the reservoir tank vent for any obstructions. 
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Making Quarterly Checks 

• Check the heat transfer fluid for deterioration. If the fluid is 
noticeably darker, or it seems significantly thicker, drain the 
system and replace the fluid with fresh, new recommended 
heat transfer fluid. 

Do a routine check of the fluid every 1,000 hours of 
operation or every three (3) months, whichever comes first. 
Contact AEC, Inc. Service for information on fluid testing. 

 

 
Making Six-Month Checks 

• Inspect electrical connections for secure, tight electrical 
terminations and ground connections. Inspect the power 
cable, especially at the entrance point to the electrical 
enclosure. Have a qualified electrician perform this 
inspection. 

• Check the mounting bolts on the pump, the motor, and the 
heater flange for tightness. 

• Remove the heat exchanger tube bundle and check it for lime 
and mineral deposits. Carefully clean the bundle as needed. 

 

 
6-2 Routine Servicing 

Your hot oil temperature control unit requires little in preventive 
maintenance and servicing. To keep it in good, reliable working 
order, make sure you follow the following scheduled preventive 
maintenance procedures. 
 
Keep surfaces clean and free of any excessive accumulations of 
dirt, oil, or debris. This is especially true for the pump. It relies on 
free air circulation for proper cooling. 
 
Check the motor air intake screen for any accumulation of dirt; 
clean it as needed. 
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Servicing the Unit Monthly or Every 500 Hours 

• Lubricate the pump at the grease fittings with Dow-Corning 
#44 or a high-quality lithium grease rated at 400ºF (204ºC) or 
higher that is compatible with Dow-Corning #44. Do not 
over-lubricate. 

• Adjust the pump drive belt tension. Make sure that the 
motor pulley is properly aligned with the pump pulley; use a 
straightedge to check. Tighten motor mounting bolts after 
realignment. 

• Inspect the screen in the Y strainer for accumulations of 
debris. Clean as needed. 

 

Servicing the Unit Every Three Months 

Remove and clean the screen in the Y-strainer. Replace the screen 
if it is damaged. 

 
 
6-3 Draining the Unit for Storage 

You should thoroughly flush and drain the TCO-C unit if you need 
to take it out of service for a long time, or if you expect it to 
become exposed to freezing temperatures. AEC, Inc. recommends 
TrueFlush™ flushing fluid or equivalent for flushing your TCO-C 
unit; follow unit flushing instructions that comes with TrueFlush™ 
flushing fluid. 

 
Drain plugs are provided at the base of the heater tank, reservoir 
tank and on the pump. You should also remove, drain and reinstall 
the heat exchanger tube bundle before storage. 

 
 
6-4 Corrective Maintenance 
Pumps and Seals 

Each TCO-C unit is completely tested and calibrated before 
leaving the factory. The unit is then cooled, drained, and packed 
for shipment. 
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If the unit stands idle for a long time before being installed in your 
factory, gaskets can dry out and possibly leak when you start the 
unit. In most cases, these gaskets soon swell and form a tight seal. 
If not, you may need to tighten the bolts to stop the leak. 

 
Similarly, rough handling in shipping may sometimes cause minor 
leaks upon startup; you may need to re-tighten bolts or fittings 
to stop the leak. 

 
You should expect to periodically replace the pump seal. If the 
pump is properly lubricated and used at moderate temperatures, the 
seal should last several years. The following section describes the 
proper procedures for replacing the seal (Mechanical seal, part no. 
162-00030-160). Periodic replacement of the pump drive V-belt is 
also to be expected. 

 
Note:  If the pump motor wiring is disconnected for removal from 

the unit, you must check the actual direction of rotation 
when the motor is rewired to the unit.  Consult Elementary 
Diagram provided in unit for more information. 

 
 
6-5 Maintaining the Pump  
Disassembly 

 

! WARNING 
Before opening the pump chamber: 
 

• Make sure that any pressure in the chamber has been 
completely vented! 

• Make sure that the motor cannot be inadvertently started while 
you work on the pump! 

 

Failure to follow these precautions may result in serious injury 
or death! 
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Figure 5 
18-24 GPM Pump Construction 075-00370-02 
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Disassembling the Pump 

1. Mark head and casing before disassembly to insure proper 
reassembly. The idler pin, which is offset in the pump head, 
must be positioned toward and equal distance between port 
connections to allow for proper flow of liquid through pump. 
 
Remove head from pump. Do not allow idler to fall from idler 
pin. To prevent this tilt top of head back when removing. 
Avoid damaging head gasket.  
 

2. Remove idler and bushing assembly. 
 

3. Insert length of hardwood or brass through port opening 
between rotor teeth to keep shaft from turning. Bend up tang of 
lockwasher and with a spanner wrench remove locknut and 
lockwasher from shaft.  
 

4. Loosen Allen head setscrews in the face of the thrust bearing 
assembly.  Remove the thrust bearing assembly by threading 
out of the bracket. 

 

 
Figure 6 

Thrust Bearing Assembly 
 

5. Loosen the radial setscrews in the thrust bearing assembly and 
remove the end cap using the spanner wrench. 
 

6. Remove the bearing spacer collars and the ball bearing. 
 

7. Using snap ring pliers, remove snap ring from shaft. 
 

8. Remove two nuts holding seal gland plate and seal gland in 
place.  Slide seal gland off of shaft being careful not to damage 
the lip seal. 
 

9. Using a soft headed hammer, gently tap on the end of the rotor 
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shaft until the rotor and shaft assembly can be completely 
removed from the pump.  Note the mechanical seal may stick 
to the shaft causing initial resistance when the shaft is 
removed. 

 
10. Remove the mechanical seal parts from the bracket. 
 
11. Clean all parts thoroughly and examine for wear and damage. 

Check lip seals, ball bearing, bushings and idler pin and replace 
if necessary. Check all other parts for nicks, burrs, excessive 
wear and replace if necessary. 
 
Wash bearings in clean solvent. Blow out bearings with 
compressed air. Do not allow bearings to spin; turn them 
slowly by hand. Spinning bearings will damage race and balls. 
Make sure bearings are clean, then lubricate with non-detergent 
SAE 30 weight oil and check for roughness. Roughness can be 
determined by turning outer race by hand. 
 

12. Casing can be checked for wear or damage while mounted on 
bracket. 

 

Pump Assembly 

The seal used in this pump is simple to install. If you take care 
during installation, good performance will result. 
 
The principle of the mechanical seal is to make contact between 
the rotary and stationary members. These parts are lapped to a high 
finish, and their sealing effectiveness depends on complete contact. 
When requesting special seal information, make sure that you give 
the pump model number and serial number. 

 
1. Install bracket bushing if required. If bracket bushing has a 

lubrication groove, install bushing with groove at 6:00 o’clock 
position in bracket. If carbon graphite, Refer to Installation of 
Carbon Graphite Bushings, page 45. 

 
2. Coat shaft of rotor shaft assembly with non-detergent SAE 30 

weight oil. Start end of shaft in bracket bushing turning from 
right to left, slowly pushing rotor in casing. 

 
 
 
 

Figure 7 
Mechanical Seal Assembly 
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3. Coat idler pin with non-detergent SAE 30 weight oil and place 
idler and bushing on idler pin in head. If replacing with carbon 
graphite bushing, Refer to Installation of Carbon Graphite 
Bushings, page 50. 

 
4. Using a .010 to .015 inch head gasket, install head and idler 

assembly on pump. Pump head and casing were marked before 
disassembly to insure proper reassembly. If not, be sure idler 
pin, which is offset in pump head, is positioned toward and 
equal distance between port connections to allow for proper 
flow of liquid through pump. Tighten head capscrews evenly. 

 
5. Place the mechanical seal installation tapered half rings over 

the shaft and apply P-80 oil supplied with the replacement seal, 
grease is not recommended on the sleeve and rotor shaft.  
Slide the rotating portion of the mechanical seal on the shaft 
until it bottoms on the shaft  step.  See Figure 5.  Remove the 
seal installation tapered half rings.  It is important when using 
the rings to make sure the thin edge is facing the direction of 
the shaft end, and that the thick end is facing the rotor. 

 
6. Apply lubricant to the seal seat o-ring and push it in the 

bracket.  Note the shinny side of the seat goes towards the 
carbon graphite seal face. 

 
7. Apply Dow Corning #44 high temperature silicon grease to the 

lip seal area in the seal gland and install on the shaft.  Install 
the seal gland plate and secure with two nuts. 
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8. Pack ball bearing with Dow Corning #44 high temperature 
silicon grease and install in the thrust bearing housing.  Place 
bearing spacer collars inside the lip seals.  Thread the end cap 
into the bearing housing and tighten with a spanner wrench.  
Tighten the radial set screws that lock the end cap in place. 
 

9. Using the snap ring pliers, install the snap ring onto the shaft. 
 

10 Thread the thrust bearing assembly into the bracket.  Turn until 
hand tight.  This forces the rotor against the head. 
 

11. Put lock-washer and locknut on shaft. Insert length of 
hardwood or brass through port opening between rotor teeth to 
keep shaft from turning. Tighten locknut to 50 – 70 ft.-lbs. 
torque and bend one tang of lock-washer into slot. 

 
12. Adjust pump end clearance. Refer to section on Thrust Bearing 

Adjustment. 
 

13. Lubricate all grease fittings with Dow Corning #44 high 
temperature silicon grease. 
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Thrust Bearing Adjustment 
 

1. Loosen axial setscrews in face of end cap on the thrust bearing 
assembly.  If rotor shaft cannot be turned by hand, back off the 
thrust bearing assembly until there is a noticeable drag of the 
shaft.  Note mechanical seal will provide some drag and this is 
a normal condition.  The thrust bearing assembly must be 
turned in until it can just be turned over by hand.  This ensures 
the rotor is against the head and a zero end clearance condition 
exists. 
 

2. Make a mark on the OD of the bearing housing and a 
corresponding mark on the bracket.  Back off thrust bearing 
housing the required number of marks or distance on the OD 
as shown below. 
 

3. Tighten the axial setscrews in the face of the thrust bearing 
assembly.  Make sure the rotor shaft turns freely.  If it does 
not, repeat steps 1 and 2.  

 
 
 
 
 
 
 
 
 
 

*Each small notch on outer end cap represents .001 inch end clearance. 
 

! WARNING 

 

Before starting the pump, make sure that all 
drive equipment guards are in place! 
 

Failure to properly install the guards may result 
in serious injury or death! 

 
 

 
PUMP 
SIZE 

 
Turn Outer End Cap C.C.W. 

 
  

No. of Notches* 
 

or Length on O.D., Inches 
 

G 
 
- 

 
0.75" 

 
HL, HV 

 
6 

 
1" 

 
KK 

 
10 

 
1.38" 
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Installation of Carbon Graphite Bushings    
When installing carbon graphite bushings, extreme care must be 
taken to prevent breaking. Carbon graphite is a brittle material and 
easily cracked. If cracked, the bushing will quickly disintegrate. 
Using a lubricant and adding a chamfer on the bushing and the 
mating part will help in installation. The additional precautions 
listed below must be followed for proper installation: 

 
1. A press must be used for installation. 

 
2. Be certain bushing is started straight. 

 
3. Do not stop pressing operation until bushing is in proper 

position. Starting and stopping will result in a cracked bushing. 
 

4. Check bushing for cracks after installation. 
 

Carbon graphite bushings with extra interference fits are 
frequently furnished for high temperature operation. These 
bushings must be installed by a shrink fit. 

 
1. Heat bracket or idler to 750°F. 

 
2. Install cool bushings with a press. 

 
3. If facilities are not available to reach 750°F. temperature, it is 

possible to install with 450°F. temperature; however, the lower 
the temperature, the greater the possibility of cracking the 
bushing. 
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Preventative Pump Maintenance 

You can extend the life of your pump and reduce the cost per 
gallon pumped if you perform a few preventive maintenance 
procedures. 

 

 
Lubricating the Pump 

Using #2 ball bearing grease and a hand-operated grease gun 
gently lubricate all grease fittings after every 500 hours of 
operation or after 60 days, whichever comes first. If pump service 
occurs in severe conditions, lubricate more frequently. Use an 
appropriate type of grease for hot or cold applications. 

 
Adjusting End Clearance 

After long periods of service, the running clearance between the 
end of the rotor teeth and head may be increased from wear.  The 
pump may lose some capacity of pressure as a result. If you reset 
the end clearance, pump performance should improve. 

 
Examining Internal Parts 

Remove the head occasionally and examine the idler, bushing, 
head and pin for wear. Replace the idler bushing and idler pin after 
moderate wear to avoid replacing more expensive parts later. 

 
Note:   Make sure the idler doesn’t slide off the idler pin during 

head removal to avoid damage and personal injury. 
 
Cleaning the Pump 

A clean pump is easier to inspect, lubricate and adjust; it runs 
better and looks better! 

Storing Your TCO-C Unit 
If you anticipate that your unit will be out of service or stored for a 
long time, flush and drain the pump and circulating system to 
protect it from freeze-ups or rusting. See Section 6-3 on Page 37 
for more information. 
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Figure 8 

Customer Recommended Spare Parts 
 

Immersion Heaters 
 

Part number Description 
722-00138-01 HTR, IMM, 6 KW, 208 V, 3”, 6 ELE 
722-00138-02 HTR, IMM, 6 KW, 240 V, 3”, 6 ELE 
722-00138-03 HTR, IMM, 6 KW, 380 V, 3”, 6 ELE 
722-00138-04 HTR, IMM, 6 KW, 415 V, 3”, 6 ELE 
722-00138-05 HTR, IMM, 6 KW, 480 V, 3”, 6 ELE 
722-00138-06 HTR, IMM, 6 KW, 600 V, 3”, 6 ELE 

 
Note: 6 kW heaters are modified 12 kW heaters; jumpers are 

remove from one leg. 
 
 

Heater Gasket 
 

Part number Description 
542-00007-08 GASKET, FLANGE, 3 

 
 

Heater Tank 
 

Part number Description 
572-92405-00 TANK, HEATER, TCO, 3½ 

 
 

Manual Reset Safety Thermostat 
 

Part number Description 
724-00041-00 THERMOSTAT, 200ºF — 550ºF 

 
Note: Please give model and serial numbers when ordering parts. 

Prices are subject to change without notice. 
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Figure 8 
Customer Recommended Spare Parts Cont’d. 

 
Pressure Gauge 

 
Part number Description 
037-00158-00 GAUGE, PRESSURE, 0 — 100 PSI 

 
 

Heat Exchanger 
 

Ass’y. part no. Description 
106-00024-00 1.5 SQ. FT. TCO-C 400°F 

 
 

Casters 
 

Part number Description 
042-00016-00 CASTER, SWIVEL, 3” 
042-00017-00 CASTER, STATIONARY, 3” 

 
 

Sight Glass Assembly 
 

Part number Description 
037-00047-00 GLASS, SIGHT, 27”  

 
Note: Please give model and serial numbers when ordering parts. 

Prices are subject to change without notice. 
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Figure 8 
Customer Recommended Spare Parts Cont’d. 

 
Controller 

 
Part number Description 
724-00671-01 LTR, MPB, 1/16, 2, T/C Omron E5CK 

 
 

Selector Switches and Push Buttons 
 

Part number Description 
721-01028-00 PUMP STOP 
721-01027-00 PUMP START 
721-01026-00 ALARM SILENCE 
717-01016-00 MODE SELECT 
721-01026-00 VENT 
721-01029-00 PUMP REVERSE 
717-10055-00 HALF-FULL HEAT, LOCAL-REMOTE (OPTIONAL) 

 
 

Pressure Switches 
 

Part number Description 
733-00029-00 SWITCH, PRESSURE 

 
 

Pump 
 

Part number Description 
075-00381-02 MECH. SEAL, VIKING G4125 (0-10 GPM) 

 
 

Motors 
 

Part number Description 
720-09217-00 MOTOR, ¾ HP 3/60/208, 230, 460 V 
720-09024-00 MOTOR, ¾ HP 3/60/575 V 

 
 

Replacement Belts 
 

Part number Description 
100-00309-00 BELT, 4L, 27-1/2LG 

 
Note: Please give model and serial numbers when ordering parts. 

Prices are subject to change without notice. 
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Figure 8 
Customer Recommended Spare Parts Cont’d. 

 
Solenoid Valves 

 
Part number Description 
732-00007-03 ¼” VENT VALVE, 115 V COIL (0-125 PSI, 300°F) 
732-00012-02 ½” VENT VALVE, 115 V COIL (0-125 PSI, 300°F) 

 
 

Sensing Probe Equipment 
 

Part number Description 
701-00036-00 SENSOR, TC, TYPE “K” 
692.07369.28 SENSOR, RTD, 1000 OHM 

 
 

Disconnect Switches 
 

Part number Description 
728-00153-00 SWITCH, DISCONNECT, 45 AMP 
728-00168-00 SWITCH, DISCONNECT, 100 AMP 

 
 

Heater Tank Insulation 
 

Part number Description 
542-08133-00 INSULATION, TANK, HEATER 

 
 

Ful-Flo Relief Valves 
 

Part number Description 
044-00304-00 VALVE, RELIEF, FUL-FLO, ½” 

 
 

Note: Please give model and serial numbers when ordering parts. 
Prices are subject to change without notice. 
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7 Troubleshooting 

Condition Possible cause Solution 

Temperature fluctuations/rapid 
cycling from hot to cold. 

Undersized connectors/lines. Increase size of connectors/ 
water lines. 

Long connecting lines between 
unit and mold. 

Move the unit closer to the mold 
and shorten connecting lines. 

Serpentine flow through mold. Connect lines for parallel flow 
instead of series flow. 

Blocked line in mold. Check mold for metal chips or 
deposits. Clean mold. 

Quick disconnect fitting with 
check valve. 

Remove and replace fitting or 
valve. 

Carbon build-up in unit piping or 
fittings. 

Clean or replace affected piping. 
Replace fluid. 

Faulty TCU. 

Check unit by opening the 
manual bypass to determine if 
the TCU contols the set point 
temperature. 

Reversed probes. Switch Return and Delivery 
probes. 

Unit does not heat properly/can 
not achieve set point. 

Loss of fluid in process. Check all lines/connections/ 
fittings. 

Vent valve open. 
Allow vent timer to run out; or, 
check valve operation when unit 
is cold by opening the fill port. 

Faulty/dirty solenoid valve; 
usually detected when there is a 
steady stream or trickle of water 
out of the drain line. 

Switch to Manual Cool mode 
several times to flush valve. If 
the leak continues, disconnect 
the power to the unit, turn off the 
water supply, and clean or 
replace the solenoid. 

Degraded fluid. Drain and replace fluid. 

Unit does not heat. 

Defective heater contactor. 
Visual inspection of coil and 
contacts. Repair/replace 
defective contactors. 

Defective immersion heater. 

Check resistance on all three (3) 
legs of heater with an 
ohmmeter. If not all equal, 
contact factory for replacement 
heater. 

Heater burnout. 

Check heater tank for scorched/ 
discolored paint. Check 
resistance on all three (3) legs of 
heater with an ohmmeter. 
Replace heater as needed. 
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 Troubleshooting Cont’d. 

Condition Possible cause Solution 

Unit does not heat. 
(cont’d.) 

Controller heater output open. 

Check the heater output with an 
ohmmeter to ground. It should 
read in the mega-ohm range. 
Infinite or zero readings indicate 
a defective output. 

Clogged Y strainer. Clean Y strainer. 

Unit overheats/unable to cool. 

Water supply to unit is turned 
OFF. Open water supply. 

Water drain is plugged or 
excessive back pressure in drain 
line. 

Clear drain line or eliminate 
back pressure condition. 

Heat exchanger tubes plugged 
by lime deposits. 

Remove tube bundles; clean/ 
replace as required. 

Faulty solenoid valve. 

Test solenoid valve by switching 
to Manual Cool mode and listen 
for valve operation. Replace if 
faulty. 

Rapid drop in pressure/no 
pressure. 

Leaks in connecting lines. Inspect/replace faulty line or 
connection. 

Air in circulating lines. Perform venting sequence in 
Section 4-1 on Pages 27-29. 

Low fluid. Check fluid level in sight glass. 
Add fluid if required. 

Defective Ful-Flo valve. Replace Ful-Flo valve. 

Water in fluid. 
Drain water from low point in 
piping (Section 4-1 on Pages 
27-29), or boil water off. 

Vent solenoid open. 
Allow vent timer to run out; or, 
check valve operation when unit 
is cold by opening the fill port. 

Pump running in reverse. 
Check motor; rewire if 
necessary. (See electrical 
diagrams) 

Pump repair/adjustment needed. Adjust head spacing or replace 
worn pump components. 

V belt broken/worn. Replace as required. 

Noisy pump. 
Water in fluid. 

Drain water from low point in 
piping (Section 4-1 on Pages 
27-29), or boil water off. 

Severely degraded fluid. Drain and flush system. Replace 
fluid. 
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DIAGRAMS 
 
 
 

FLOW & 
ELEMENTARY ELECTRICAL 

 
Please refer to Electrical Drawings Provided in Packet with Unit 

 



                   TCO-C Series Hot Oil Portable Temperature Control Units Page 55 

Service Notes 
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Service Notes 
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  Parts Department 
Call toll-free 7am–6pm CST [800] 423-3183 or call [847] 273-7700, Fax [847] 273-7812 

The ACS customer service group will provide your company with genuine OEM quality parts manufactured to 
engineering specifications, which will maximize your equipment’s performance and efficiency.  To assist in expediting 
your phone or fax order, please have the model and serial number of your unit when you contact us.  A customer 
replacement parts list is including in this manual for your convenience.  ACS welcomes inquiries on all your parts 
needs and is dedicated to providing excellent customer service. 
 
 
 

  Service Department 
Call toll-free 8am–5pm CST [800] 423-3183 or call [847] 273-7700 

Emergencies after 5pm CST, call [847] 439-5655 
We have a qualified service department ready to help.  Service contracts are available for most of our products. 
www.aecinternet.com  
 
 
 

  Sales Department 
Call [847] 273-7700 Monday–Friday, 8am–5pm CST  

Our products are sold by a world-wide network of independent sales representatives. Contact our Sales Department 
for the name of the sales representative nearest you. 
 
 
 

  Contract Department 
Call [847] 273-7700 Monday–Friday, 8am–5pm CST  

Let us install your system. The Contract Department offers any or all of these services: project planning; system 
packages including drawings; equipment, labor, and construction materials; and union or non-union installations. 
 
 
 

AEC, Inc. 
 1100 Woodfield Rd Suite 558 

 Schaumburg IL 60173 
 [847] 273-7700 • Fax [847] 273-7812 

 




