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1. INTRODUCTION 

The purpose of this man& is to provide the necessary ntonnation for Public Works at NAS Key West to 
assume responsibility for the Operation and Maintenance (O&M) of the remediation system at SWMU-9. 
This manual supplements the O&M manual prepared by the equipment supplier, GeoPure. The GeoPure 
manual is included as Attachment 3. This manual incorporates the experience from six months of system 
operation and provides: 

site specific data, 
operating instructions, 
sampling requirements, 

0 trouble shooting guides, 
weekly and monthly maintenance requirements, 
spare parts and supplier infonation, and 
drawings and other data. 

1.1 SWMU-9 SITE DESCRIPTION AND HISTORY 

SWMU-9 lies on the northeast perimeter of Boca Chica Field between the taxiway and the inlet. When 
it was in use, this facility was used to test jet engines. Since the facility has been closed, most of the 
testing equipment has been removed. A shed, located at the northeast edge of the facility, houses the 
remediation system for SWMU-9. 

The installation of the treatment system was complete in August 1996. 

The equipment supplier for the treatment system was GeoPure of Gainesville, Florida. The recovery 
wells were installed by Environmental Drilling of Pompano Beach, Florida. The site electrical work 
was performed by TPS, Inc. of Key West, Florida. Bechtel performed system installation and 
provided O&M for a one year period starting in August 1996. JJ Sosa and Associates provided these 
O&M services as a subcontractor to Bechtel. 

1.2 CLEANUP OBJECTIVE 

The contamination at SWMU-9 is floating free product (jet fuel) and petroleum and solvent contaminated 
groundwater. This system was installed as an Interim Remedial Action for SWMU-9. 

The primary objective at S W - 9  is hydraulic containment of the groundwater to prevent contaminants 
from reaching the adjacent inlet. Other objectives included: 

Treatment of groundwater contaminated with chlorinated solvents and petroleum 
Free petroleum product recovery 

To contain the plume, three extraction wells were installed to pump groundwater for treatment and 
disposal. The groundwater is treated with the onsite treatment system to meet FDEP standards listed in 
Table 1. The analytical results fiom effluent samples collected from Sampling Port 6 (SP-6) should not 
exceed these values. 
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TABLE 1. SWMU-9 GROUNDWATER CLEANUP GOALS I 
Contaminant ( Cleanup Standard I Reference 
Total Naothalenes 1 100ppb 1 Petroleum Contaminated Site Cleanuo Levels for 

1.3 SYSTEM DESCRIPTION 

Bezene 

cis 1,2-DCE 

trans 1,2-DCE 

TCE 

The treatment system consists of the following elements: 

Three groundwater recovery wells with pneumatically operated submersible recovery pumps 
An air compressor system. 
An oiUwater separator to remove any free product from the groundwater. @ An air stripper to remove the volatile contaminants from the groundwater. 
A recharge gallery to dispose of treated groundwater. 
A Programmable Controller to operate the system and its safety functions. 

. . 

1.18 ppb 

70 PPb 

100 ppb 

3 PPb 

Pages 1 through 3 of Section 1 of the GeoPure manual (Attachment 3) contains a thorough description of 
the various components of the treatment system. Table 2 identifies the main control panel switches and 
their function. Table 3 contains an itemized list of all the equipment and components and provides a cross- 
reference to the Equipment IDS. The drawings for the system are included in Attachment 2. 

G-11 Groundwater 62.770.310 FAC 
Maximum Contaminant Level - Primary Drinking 
Water Standard 62.550.520 FAC 
Maximum Contaminant Level - Primary Drinking 
Water Standard 62.550.520 FAC 
Maximum Contaminant Level - Prima~y Drinking 
Water Standard 62.550.520 FAC 
Maximum Contaminant Level - Primary Drinking 
Water Standard 62.550.520 FAC - 

- -  - - - - -  - 

Table 2. Control Panel Switches 

( AG Compressor I Powers up Air Compressor 1 

Switch ID 
Power 
SV-10 

SV-30 
Ultrastrip 

P-20 
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Function 
Turns on power to the main panel 
Activates Solenoid for Recovery Well Pumps 
P-I, P-2 and P-3 
Activates Solenoid for Transfer Pump P-30 
Powers up Ultrastrip Blower 
Activates Transfer Pump P-20 



Table 2. SWMU-9 Equipment 
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Table 2. SWMU-9 Equipment (cont.) 1 
ID I Part I Comments 

PI-I I ReC0ve~ We11 RW-I Effluent Water I 
I pressure lndicator 

PI-2 I R ~ C O V ~ N  Well RW-2 Effluent Water I . . -  
[ pressure Indicator 

PI-3 I Recovery Well RW-3 Effluent Water 

- -  ~ 

. FQC-I 1 ~ e c o w W e l l  RW-1 Flow Counter I 
FQC-2 I Recovery Well RW-2 Flow Counter 
FQC-3 I Recovery Well RW-3 Flow Counter 1 

PI-4 
PI-10 
PI-1 I 
PI-12 
PI-13 
PI-14 
PI-15 

( Water 
SF-6 I Sampling Port for Air Stripper Effluent Water 1 

Pressure lndicator 
Transfer Pump Water Pressure Indicator 
Air Compressor Tank Pressure Indicator 
Recovery Well 1 Pump Air Pressure Indicator 
Recovery Well 2 Pump Air Pressure lndicator 
Recovery Well 3 Pump Air Pressure Indicator 
Transfer Pump P-30 Air Pressure Indicator 
Air Comoressor Reaulated Air Pressure 

FE-1 
FE-2 
SP-1 
SP-2 
SP-5 
SP-3 
SP-4 
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- 

Flow Meter 
Flow Meter 
Sampling Port For Groundwater From RW-1 
Sampling Port For Groundwater From RW-2. 
Sampling Port for Air Stripper Influent Water 
Sampling Port For Groundwater From RW-3 
Sampling Port For OilISeparator Influent 

- 

- 



2. START UP AND SHUTDOWN PROCEDURE 

All switches, valves, and equipment items are labeled and tagged and identified on drawing 321-DD576- 
00 1 in Attachment 2 and Tables 2 and 3. 

2.1 STARTUP PROCEDURE 

1. Verify that ALL switches on power console are in OFF position. 
2. Place main system power switch in ON position 
3. Place Air Compressor switch in On Position 
4. Place SV-10 switch in AUTO position. Once the system controller verifies that all system alarms 

have been cleared, groundwater recovery pumps will start operation. 
5. Place SV-30 switch in AUTO position. This controls the pneumatic transfer pump P-30 for 

transferring groundwater from the surge tank to the UltraStrip and will run as needed. 
6. Place the P-20 switch into AUTO position. 
7. Place UltraStrip switch in auto position. The blower should starL 
8. Now system startup is complete and system operation is automatically controlled. 

2.2 SHUTDOWN PROCEDURE 

1. Place switch SV-I0 in OFF position. This will turn off flow of water from wells. 
2. Place switch SV-30 in OFF position. This will stop flow from surge tank to Ultraship. 
3. Place Ultrastrip switch in OFF position. This allows the water to drain from the Ultrastrip. 
4. Once all water has drained from UltraStrip. The switch for pump P-20, air compressor and main 

system can be switched to off position. 

CAUTION: If the power to the system is cut off without allowing the UltraStrip to drain or this shutdown 
sequence is not followed, the UltraStrip can overfill and water will drain through the blower. 

3. ALARMS 

The treatment system is designed to prevent any uncontrolled discharge of contaminated water. Some 
alarm conditions will require a manual reset prior to the system restarting and some will automatically reset 
once the alarm condition is addressed. The following conditions are monitored: 

Surge tank (T-30) high water level 
Ultrastrip Blower (B-I) low discharge pressure 
UltraStrip Sump (AST-20) high water level 
Product Recovery Drum (T-3 1) high product level 
OiWater Separator (ON-30) high level 
Motor Amp Overload 

Pages 7 and 8 of Section 1 of the GeoPure Manual contain detailed descriptions of the alarm conditions, 
reset instructions and safety measures included as part of the treatment system controls. 
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4. TROUBLESHOOTING 

The GeoPure O&M manual has a trouble shooting flow diagram in Section 7. that will direct most 
troubleshooting efforts. This step by step checklist is supplemented by vendor's literature. Items that need 
special attention are included in the following sections. 

4.1 PNEUMATIC TRANSFER PUMP (P-30) FAILURE 

The pneumatic transfer pump uses up the air tool oil in the lubricator rapidly and needs to be refilled 
weekly. If tlus pump does stop, the lubrication rate can be increased by adjusting the flow knob on top of 
the lubricator. Then the pump can be restarted by tapping on the brass air valve on the pump. Once the 
pump starts the lubrication rate can be decreased to the minimum that will allow the pump to continue 
operation. 

4.2 POWER SURGES 

A surge protector has been included in the system to protect it against power surges from electrical storms. 
The surge protector needs to be checked each month to ensure that is still operational. It can be checked 
with the indicator lights. 

4.3 ULTRASTRIP BLOWER LOW DISCHARGE PRESSURE ALARM 

When the UltraStrip Blower (B-1) Low Discharge Pressure alarm light is on, both the blower and the 
differential pressure switch need to be checked. Check the blower to see if it is developing an pressure and 
check the pressure switch to verify that it is properly reading the discharge pressure. Vendor information 
on the pressure switch is included in Section 6 of the GeoPure Manual (Attachment 3). 

4.4 AIR LINE FILTERS PROBLEMS 

Check these filters carefully during the monthly visits. Most have an indicator that will confirm if the filter 
is clogged and needs to be replaced. Each filter housings should be removed each month and the filter 
assembly visually checked for deterioration or clogging. The filters must be replaced a the first sign of 
problems. 

The floats in the automatic drains also need to be checked each month to ensure that they are working and 
not clogged. They can be checked by removing the housing and adding a small amount of water to the 
housing to sec is the water will drain out  of the bottom. 

4.5 ULTRASTRIP CLOGGING 

The UltraStrip has experienced clogging both from biological growth and from calcium and magnesium 
scaling. Biological growth seems to be the biggest problem area. Both of these problems can be addressed 
by acid cleaning. Acid cleaning should be performed every two months. See Section 5.3 for detailed 
instructions. 

4.6 RECOVERY WELL PUMPS FAILURE 

The 1/8" air control tubing that rn from the recovery well pump to the controller at the top of the well 
can become disconnected. If the pump does not operate, these connections need to be checked first. 
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8 4.7 PROGRAMMABLE LOGIC CONTROLLER (PLC) PROBLEMS 

In the unlikely event that problems develop with the PLC, it cannot be repaired or reprogrammed in the 
field. Contact GeoPure for additional information. 

5. WEEKLY AND MONTHLY O&M 

5.1 WEEKLY O&M 

Check the system on a weekly basis to ensure that it is functioning properly and that there are no leaks or 
noticeable problems. Check the oil level in the lubricator reservoir for the transfer pump and refill if 
necessary. Also, the air compressor tank should be drained of condensate. 

5.2 MONTHLY O&M 

The monthly checklist is included in Attachment 1. This checkl~st details all the activities necessary to keep 
the SWMU-9 treatment system properly operating. 

6. ULTRASTRIP CLEANING 

The Ultrastrip needs to be cleaned every two months or sooner if it becomes clogged. Signs that the 
UltraStrip is clogged are: 

a drop in the air flow rate in FI-20 or an increase in the pressure in PI-21, these readings should be 
compared with the previous month's readings, or 
the site glass that contains the control floats becomes clogged with reddish-brown microbial growth 

Acid cleaning of the UltraStrip involves the recirculation of an acid solution between the Ultrastrip (AST- 
20) and the surge tank (T-30). The proper safety procedures need to be followed when handling acids and 
alkali solutions used to clean the Ultrastrip. The following items need to be used: 

gloves 
full face shield 
chemical resistant coveralls or an apron 
chemical hand pump to transfer acid and alkali 

The eyewash station next to the treatment shed at SWMU-9 should he checked to ensure that it is operable 
prior to handling any acids or alkali solutions. Also a water hose should be available to dilute any spills. 
MSDS sheets for these chemicals are included in Attachment 4. 

The following procedure should be followed: 

1. Turn off recovery well pumps, switch SV-10. 
2. Pump all the contaminated groundwater from surge tank (T-30) into the operating Ultrastrip (AST-20) ... 

using transfer pump (P-30). 
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3. Shut off power to the blower on the UltraStrip and allow water in the UltraStrip to drain and be 
pumped to the recharge gallery. Use manual switch for pump P-20 if nece s sv  to remove all the water 
from sump. 

4. Once all the water has been aumped out of the UltraStrip sump, turn pump P-20 to automatic. . - 
5. Close valve V-12 and open valve V-13. 
6. Run the rubber recirculation hose from valve V-13 to surge tank T-30. Secure the end of the hose, so 

that it will stay in the tank when water is pumped through it. 
7. Fill the surge tank T-30 approximately three quarters full of clean water. This will be approximately 

75 gallons. 
8 .  Carefully add seven gallons of munatic acid to the surge tank. 
9. Turn the UltraStrip switch to automatic. The UltraStrip blower should start. 
10. Turn the switch for SV-30 to manual to start the recirculation of acid through the UltraStrip. The flow 

from the UltraStrip sump pump P-20 should be enough to allow the continuous recirculation of the acid 
solution. 

11. The acid solution should be recirculated about 2 hours and the pressure reading at PI-21 should drop as 
the UltraStrip is cleaned. 

12. Once the system is cleaned, shut off valve V-13 and move the end of the rubber recirculation hose to a 
55 gallon drum outside of the treatment building. 

13. Open valve V-13 and pump acid solution into the drum until the drum is three quarters full, do not 
overfill the drum. 

14. Shut valve V-13 and slowly add the 50% sodium hydroxide to the drum, until the pH reaches 7. Once 
the solution is neutralized, it can be disposed of on the ground. Steps 13 and 14 will need to be 
repeated until all the acid solution is removed from the system. 

15. Open valve V-12 and ensure that valve V-13 is closed. The system is now ready to be restarted. 
16. In cases of severe clogging the UltraStrip might require disassembly and manual cleaning in addition to 

acid cleaning. See Section 4 of the GeoPure Manual for disassembly and cleaning instructions. 

7. OILIWATER SEPARATOR CLEANING 

The OiWater separator O/W-30 has had a problem with microbial growth. It needs to be visually 
checked monthly, and cleaned if clogged. The system has not recovered any product as of May 1, 1997 
and the following cleaning process assumes none has been recovered. 

1. Turn off the recovery well pumps, switch SV-10. 
2. Drain sludge from the separator using valve V-7. 
3. Dispose of sludge in 55 drum in containment area. 
4. Rout rubber hose from valve V-7 to the surge tank T-30. 
5. Drain contaminated groundwater from separator to surge tank. 
6. Once the separator is drained rout the hose to allow the wash water to drain on site. 
7. Using a garden hose, wash the insides of the separator, including the coalescing media. 
8. Once the separator is clean, shut valve V-7. 
9. Remove any scum buildup from the surface of the water in the surge tank. 
10. The system is now ready to be restarted. 

If any product has been recovered and the separator is cleaned, any cleaning water will be petroleum 
contact water. This water will need to be containerized in 55 gallon drums and disposed of properly. 
Should any product be present, the Hazardous Waste Manager, Engineering Division, Public Works 
Department should be contacted prior to the cleaning of the oiYwater separator. 
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8. SAMPLING AND ANALYSIS 

The influent and effluent from the treatment system will be sampled monthly. During these scheduled 
sampling events the following information shall be collected: 

the influent and effluent samples will be analyzed for VOCs and Total Naphthalenes using EPA 
Method 8260 

0 flow rates from each extraction well (using the readings from the flow counters at each wellhead) 
product levels in the product recovery tank 
water levels in adjacent monitoring wells (using the oiYwater interface probe) 
product levels in adjacent monitoring wells (using the oiYwater interface probe) 
water levels in the recharge gallery (using the oiYwater interface probe) 

8.1 INFLUENT AND EFFLUENT SAMPLING 

Water samples will be collected from both the influent and effluent sampling ports every month. The 
influent sampling ports are SP-1, SP-2 and SP-3 and are for wells RW-I, RW-2 and RW-3 respectively. 
The effluent sampling port is SP-6. This sampling should take place prior to any monthly maintenance 
activities. The collection and preservation of these samples must follow the Florida Department of 
Environmental Regulation (FDEP), "Standard Operation Procedures for Laboratory Operations and 
Sample Collection Activities" (SOPs). Applicable sections of these SOPS are included in Attachment 5. 

Care must be taken when collecting these samples, the groundwater is contaminated and should not contact 
skin. Wear gloves when collecting samples. 

The procedure for collecting the effluent sample is as follows: 
1. Open the valve for sample port SP-6 and allow the water to flow for at least two minutes. 
2. Reduce the flow to steady stream (5OOdmin) and collect the sample in 40 ml vials per the FDEP 

SOPs. (Different laboratories require different numbers of vials collected per sample point, ensure that 
enough vials are available.) 

3. Close the sample port. 
This sample should be collected while the system is operating. 

The procedure for collecting the influent samples is more complicated because of the chance of the influent 
water becoming mixed in the common header and causing cross contamination. The procedure for 
collecting the influent sample is as follows: 
1. Close valves V-2, V-4 and V-6. 
2. Close valve V-1 1 . 
3. Open valve V-2. 
4. Open the valve for sample port SP-1 and allow the water to flow for at least two minutes. 
5. Capture water in a container and dispose of in the Surge Tank (T-30). 
6. Reduce the flow to steady stream (5OOdmin) and collect the sample in 40 rnl vials per the FDEP 

SOPS. 
7. Close the sample port. 
8. Close valve V-2. 
9. Open valve V-11 to relieve pressure and close. 
10. Follow the same sequence for sampling from sampling ports SP-2 and SP-3 
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1 1. When sampling is complete, open valves V-2, V-4, V-6 and V-1 1 
These samples should be collected while the system is running. 

9. SPARE PARTS SOURCES 

All of the spare and replacement parts can be purchased through GeoPure (1-800-342-1 103) except for the 
sequestrant system parts. These can be purchased through southeastern Filtration and Equipment Systems 
at 1-770-720-2800. A catalog cut for the sequestration system bas been included in Section 6 .  of the 
GeoPure Manual (Attachment 3 .). 

The GeoPure System was purchased with a one year warranty This will be in affect until July, 1997. 
Warranty information is included in Section 8. of the GeoPure Manual (Attachment 3.). 

10. POINTS OF CONTACT 

Points of contact for this system are: 
GeoPure (1-800-342-1 103) 
Bechtel Environmentai Inc., Navy RAC Project (1-423-220-2000) 
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SMWU-9 Monthly System Checklist 

Monitoring well water depths must be collected prior to shutting down the 
system for maintenance. See Section 8. for additional instructions on 
water levels data collection. 

Instrument: 

-- - 

Monitoring Well water Depths 
Collected By: 

*~easured from the top of the well casing. 

Date: 

Well ID 

MW-4 

Ground Water Sampling must to be completed prior to shutting down the 
system for routine maintenance. See Section 8. for futher instructions on 
groundwater sampling and analysis. 

Comments Depth to top 
of Product* 

Depth to top 
of Water* 



Monthly Maintenance Checklist 

2. Drain condensate from bottom of receiving 
tank 
3. Pressure reading at PI-10 (150 PSI Max) 

4. Pressure reading at PI-15 (70 PSI ) 

5 .  Verify at the end of cycle that auto drain is 

Inspector's Name: 

working I I 
6. Turn off power and check belt tightness 

Date: 1 
Comments Item 

Air Compressor AC-I 0 

1. Check for air leaks 

I I 
7. Drain and replace compressor oil. Follow I 

ReadingIResults 

manufacturer'~recommendations for oil type. 1 
8. Check filters in reaulator and oil coalescer I 1 
and replace if necesiary. Verify that the 
drains in each bowl are properly functioning. 
9. Check and clean the compressor air intake 
filter. 1 I 
10. Repower system 

Transfer Pump P-30 

1. Check for any air leaks. 

2. Pressure reading at P-14 (40 PSI). 

3. Shut off air pressure at V-14. 

4. Check filter in oil coalescer and replace if 
necessary. Verify that the drains in the bowl 
are properly functioning 
5. Fill lubricator with air tool oil. 



arators and replace if necessary. Verify 
ins in the bowls are properly 

1. Turn off recovery well pumps and V-11 

2. Clean Spin Filter Screen 

3. Check level of Sequesterant (Replace if 
less than 1" remaining.) 
4. Clean holes in Sequesterant filter head 

5. Clean FI-I, FI-2 and FI-3 if needed 

6. Turn on recovery well pumps and V-I1 

Oillwater Separator (ON-30) 

1. Open top cover and inspect for clogging 

2. Drain Sludge Chamber using valve V-7. 

3. Check Product level in Tank T-31 

4. Flow counter reading FE-1 

5. Clean inside of OW-30 if necessary. See 

Comments Item 

Recovery Well Pumps 

ReadinglResults 

P-3 P-1 P-2 



Surge Protector ' 

Check indicator lights 

1 Additional Comments: 

Comments Item 

Air Stripper (ASTdO) 

1. Check for air or water leaks. 

2. Pressure reading at PI-21 (30-40 inches of 
water) . 
3. Pressure reading at PI-20 (10-20 PSI) 

4. Air flow reading at FI-20 (20 to 60 SCFM) 

5. Clean the sight glass and floats. 

6. Bimonthly, acid wash the stripper See 
Section 6. 

ReadinglResults 
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0 I. Introduction 

Congratulations on your selection of GeoPure's ground water remediation system. This system was 

designed to meet your spedtications and flow rate. The system is manufactured to the highest standard 

of quality using proven reliable components. Care is taken in the construction of your system to assure 

that it will meet the National Electric Code. However, you should be aware that some local electric 

codes m y  be more stringentthan the NEC and the system may not meet all of your local electric codes. 

GeoPure will work with you onsite should there be any changes necessary to the system. 

Please read your manual carefully and advise operating personnel of the correct operation and 

maintenance of the system to assure long-lasting service. 

II. Where to Call for Help 

If you have any questions or need technical assistance in operating or maintaining your system, please call 

the manufacturer listed below: 

GeoPure 
Systems and Services, Inc. 

1 -800-342- 1 103 
(352)-376-7833 

Ill. Overview 

Controller 

All system fundons are monitored and controlled by the system controller. The GeoPure controller is 

custom designed for your system and utilizes a programmable lo& controller (PLC). This PLC 

integrates several functions formerly controlled by timers, switching relays, and alternating relays. The 

program for the PLC is specific to your system and GeoPure does not recommend any alterations. 

Oil/Water Separator 

In a slow moving sate, Free product and water separate because of the natural eRects of gravv. Water 

being heavier, will settle, and free product being lighter, will rise. The oilhater separator provides a 

vdum thrcugh which the free product and water will flow at a very slow rate versus volume. The free 
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product will accumulate on top and be skimmed off to discharge to the product recovery drum. The 

water will be discharged to the water treatment portion of the sy;tem. 

Sieve Tray Aeration 

Sieve Tray Aeration Technology is one of the most advanced and efficient methods available for air 

stripping of contaminated ground water. By the flow of air continuously opposingthe flow of water, low 

profile design provides a natural self polishing effect because the cleanest water eding the system is 

contacted by the cleanest air entering the system. Since a single airstream passes through every tray 

before e%itingthe tower, the air and the blower power consumption are effectively utilized. As a result 

of minimal air flow, the organic contaminants in the off-gas are concentrated and can be effectively 

treated. Wf i  the proper configuration, the UbStrip unit can achieve a removal efficiency of up to 

99.99%. 

The UltraStrip also reduces the potential for fwling since it contains no packing media and provides an 

extremely turbulent condition. 

IV. Treatment System Flowpath 
Ground Water Recovery System and Oil/Water Separator 

(P- I, P-2. P-3, & ON-30) 

Water is pumped from the recovery well to the oilhater separator by three Retriever recovery pumps. 

These pumps are pneumatically operated and low maintenance. 

The waste stream will separate Mile inside of the oilhater separator. Any free product will be directed 

to the Product Recovery Drum. Water will gravitydrain from the oilhater separator into the surge tank. 

Please refer to the enclosed oilhater separator manual for a complete description of the operation of 

this equipment. 

Surge Tank 

CT-30) 
The water will drain fwm the oil,hter separator into a 100 gallon surge tank. The level in this sump is 

controlled automatically by a mercury switch float operated level control system. These floats are 

regarded as an irrbimidly safe level control system due to use of Zener Barrien. The floats suspended 

inside ofthe sump will automatically tum the transfer pump (P-30) on and off, and in the event of a high 

level situation they will shut down the Ground Water Recovery system. 



(Flowpath, Cont) 

@ Sieve Tray Aeration System 

( l a - 2 0 )  
The UltraStrip air strippers are sieve tray aeration units. They do not contain packing media. In this 

techndogy the water and air are contacted in step wise fashion through multiple trays. The water enten 

near the top and flows horizontally across each tray and through a down comer to the tray below. A 

pressure blower provides air for the aerating prcxess. The air enten the bottom of the unit and is forced 

through openings in the trays, bubbling through the water to form "a surface of foam" which provides 

extreme turbulence and excellent volatilization. The overall effect is multiple counter currents of water 

and air, with each tray having a cross flow of water opposing a vertical flow of air. 

The VOC-laden air passes through mist-eliminating media at the top of the unit where entrained water 

droplets are removed from the air. The air then leaves the UltraStrip through a top flange where it is 

either discharged to the atmosphere or treated for removal of the VOCs (such as with carbon 

adsorption). The treated water collects in the sump section of the Ultrastrip unit. 

Ultrastrip Pump-out 

(P-20) 

The level in the Ultrastrip sump is controlled by float switches. The floats in the UitraStrip Sump 

automatically start and stop the pumpout pump (PW), in the event that this pump cannot lower the 

level in the Ultrastrip sump the controller will automatically shut down the Ground Water Recovery 

System. 

The water and vapors from the UltraStrip will be discharged into your discharge piping. 



V. System Setup 

The system should be layed out with the equipment in the proper order for operation. The system will 

work m efficiently ifthe piping runs are relatively free of excessive bends and the net suction head on 

the pumps is maxjmized. Care should be taken to allow room for operation and maintenance of all of 

the equipment. 

The equipment in this system is extremely heavy; care must be exercised when handling it to 

prevent equipment damage or personnel injury. 

Influent Piping 

The flaw from the recovery wells should be directed to the inlet connection for the oilhater separator. 

If any assembly is required for joints equipped wrth unions, double check that each union has the 

proper o-ring. 

Controller Electrical 

IIA professional electrician should be utilized for all electrical connections. 11 

Please have your electridan refer to the electrical diagrams in Section 4 of this manual for proper hookup 

cf al) electrical cmnedom in this system. All system electrical power will be run through the controller. 

Each q o r  component on the controller should be supplied with its own breaker in a separate breaker 

box. 

Knockouts should be lccated to minimize the amount of wire run outside of raceways. 

~xtreme care must be taken when working inside of this panel. Avoid risking 

electrocution by securing all Dower to this panel prior to opening door. 



VI. System Startup 
System Preparation is performed as follows: 

I . The U M t r i p  should be filled with fresh water prior to starting up the remediation system. 

2. Prime the centrifugal pump (P-20) by completely filling the pump casing with fresh water. 

Ground Water Recovery System startup is performed as follows: 

I . Place the switch for the main system power in the ON position. 

2. Place the Hand/Off/Auto Nvrtd7es forthe Ground Water Recovery air solenoid valve SV- I0 

in the Auto position. Once all ofthe +em alarms have been cleared and the UltraStrip blower 

is running the air system solenoid valve will energize and start the Ground Water Recovery 

System. 

Oil~Water Separator Startup: 

Please refer to the Oilwater Separator Section for Separator startup instructions. 

UltraStrip Unit startup is performed as follows: 

I .  Place the Hand/ORi/Auto switch for the Transfer Pump (P-30) Ultrastrip Pump-out Pump 

(P-20) in Auto. 

2. Place the Hand/OR/Auto switch forthe U M t r i p  Unit (Blower B 1) in Auto. The blower for 

the Ultrastrip will start. The blower should come up to a steady PPM without oscillating. 

3. Adjustment of air flow will vary, depending on the type of blower. (See the drawing in the 

UltraStrip section for available kits) 

4. If the liquid discharge line of the unit is dogged or plugged and the influent water is feeding 

in faster than the UltraStrip can drain, the high level switch in the sump section will activate an 

alarm for high sump level. 
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Types of Blowers 

Regenerative Blower 
(Bleed off air on discharge side.) 

Centrifugal Blower 
(Control damper on inlet or outlet) 

5. Be sure the blower low pressure switch is calibrated before startup. If the blower low 

pressure switch does nb operate as described, check motor rotation or see the manufacturers 

data sheet supplied to adjust the setpoint of the switch. 

6. When the UttraStrip is operating within its operating parameters, a base line pressure drop 

shovld be established. This an be monitored during operation for maintenance purposes. your 

UWtr ip system should be supplied with the proper blower for overcoming the total pressure 

drop through the system. If adding gas phase carbon adsorption to the off gas of an UitraStrip 

unit previously operated with atmospheric discharge, contact GeoPure to determine if the 

current blower/ducting configuration will be adequate. 

7. Once the system has been tested wth fresh water, proceed with treating contaminated 

water. 

The initial startup ofthe recovery system is now complete. Please check all switches and make sure that 

they are in the Auto or On position. Please check all swem parameters to ensure proper operation. 

The remediation system is now running in automatic. All pumps will function automatically to control tank 

levels. 

During subsequent startups, filling and venting steps may be omitted, provided the centrifugal pumps 

have not been allowed to run dry. 



0 
VI I. System Alarms and Safeties 

This system has been designed with several different switches and alarms to prevent any uncontrolled 

discharge of contaminated water. The alarms and safeties are as follows: 

Surge Tank (T-30) High Level- If the level in the Surge Tank (T-30) rises high enough to raise 

the A m  Float (fhe top float), the controller will shut down the Ground Water Recovery system, 

open the "opem on alarm" contacts, and illuminate the '7-30 High Level" light. The system will 

reset autorratjcally once the level in the sump has lowered to  the Stop Float (the bottom float). 

UltraStrip Blower (B I) Low Discharge Pressure- This alarm will activate when there is low 

back pressure at the blower discharge. This alarm will shut down the Ground Water Recovery 

system, shut down the blower, open the "Opens on Alarm" contacts, and illuminate the 

"UttraStrip Low PSI" light. The $&em must be reset manually by pushing the "UltraStrip Low PSI' 

Reset Button. 

UlbaStrip Sump (AST-20) High Level- If the level in the Ultrastrip Sump (AST-20) rises hgh 

enough to raise the Alarm float, the controller will shut down the Ground Water Recovery 

system, open the "Opens on Alarm" contacts, and illuminate the "U15 High Level" light. The 

system will reset automatically once the level in the sump has lowered to the Stop Float (the 

bottom float). 

Product Recovery Drum (T-3 I) High Level- When the product recovery drum (T-3 I) is full, 

the controller will shut down the Groundwater Recovery System, open the "Opens on Alarm' 

contaas, and illuminate the "PRT High Level" light. The system will automatically reset when the 

product recovery drum is emptied. 

Oil~Water Separator (OM-30) High Level- If the level in the OilWater Separator (OM-30) 

rises high enough to raise the alarm float, the controller will shut down the Groundwater 

Pecovery System, open the 'Opem on P J m "  contacts, and illuminate the "Oil/vVater Separator 

High Level" light. The system must be reset manually by pushingthe System Shut Down Reset 

Button. 
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Motor Amp Overload- This system is also equipped with amp overload protection on the 
e 

Ultrastrip Blower (B I) and Air Compressor (AC- 10) motor starters. If a motor experiences a . , 

high amp condition the mator starter will trip off line and prevent damage to the effected motor. 

The amp overload reset is a red button located on the contactor and must be reset manually by 

pushing it in. 

The amp overload relays are adjsbble and should be set at I 10% of normal running amperage 

for the applicable equipment. 

VI I I. Post Shutdown Preventative Maintenance 

After the system has been shut down all piping should be subjected to a thorough cleaning. 

The extent ofthe deaning will be dictated by the level of scaling that the s@em may have experienced. 

In the case of light d ing,  where very little hard water deposb are present on the piping, the system may 

be cleaned by flushing it with a solution of hydrochloric acid. 

Warning- Hydrochloric Acid is a strong acid. Take all precautions required by 

OSHA and the Material Safety Data Sheet when handling this liquid. 
When the cleaning is complete, make sure that you dispose of the contaminated water in 

an environmentally safe manner. 

Rush the system with clean water, and then return any wlves that may have been opened 

or shut to their normal position. 
Heavy scaling may require component disassembly in order to completely remove deposits from the 

interior walls of pumps and piping. 

Signs of heavy scaling are: 

>The valves being difficult to operate. 

>Heavy deposits on the piping walls. 

>The current blower disdlarge pressure is signitisntly higher than the start-up blower pressure. 

Please refer to the component technical manuals for complete descriptions of component disassembly. 



System Maintenance Checklist 

This is a suggested maintenance schedule. The checks listed should be made at least once a month 
Water quality will dictate the frequency of more extensive maintenance procedures. 

System Checks: 
I .) System is operating. I 
2.) All pumps are operating. 

3.) Ground water recovery pumps 

5.) Check condition of recovery and 
injectirn well manhole. 

6.) Tdal flow. I 
Comments: 

Yes No 

Preeous Reading .a Current Reading 

I .) Check, clean, or replace air fiiters 
to the DUmDS. 

2.) Check regulator pressure. 1 
Comments: 



OilMater Separator Checks: 
I 

I .) Check and make sure that the 
separator is level. 

3.) Check system flow and make sure 
that it does not exceed rated flow of 
separator. 

I 4.) Check the adjustable weir and 
ensure that it is set correctIv. 1 

I 5.) Check the level in the product 
recoverv tank. 1 

Comments: 

Yes No 

Ei 
UltraStnp Checks: 

> 

1 I .) check dernisting material in air I 
Yes No 
m 

Previous Flow Current Flow 

4.) Check system air flow." 

is dirty.) 

m 
condin ofthe sight $'ass will be a good indicatw ofthe mtemal condition of the unit. IE, if the s i  glass is dirty the system 

"(Ifthe current air flow is significantly less than the start up air flow, the system may require cleaning.) 

Comments: 



Transfer Pump Checks: 
I I .) Check pumps for leaks. I 

2.) Check pump mechanicd 
seals.(There should be no leakage) I 
3.) Check pump discharge pressures. 

Comments: 

Yes No 

83 
Prev Curr 
Disch Disch 
Press Press 
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RETRIEVER 

INTRODUCTION 

The GeoPure RETPJMR pneumatic pump is available in five versions and two sizes. The four inch size 
is available in a top-and-bottom loading version and a top-loading-only version. This size is available in 
either stainless steel or Centricast Ill construction. The two inch version is avalable as a stainless steel 
bottom loader only. These pumps are designed to fit in groundwater wells as small as two inches (50.8 
mm) in d imter .  The RETRIEVER uses a down well pneumatic logic system to automatically determine 
the optimal pumping rate needed to maintain constant groundwater depression level. The pneumatic 
valve, located on the pump, eliminates the need for any controls at the surface. 

This concise manual provides a step-by-step guideline for successful installation and operation. Please 
read the information carefully before using the pump and keep the manual handy for field reference. 

SYSTEM COMPONENTS 

The RETPJMR pump sy;tem consists of a F E I R M R  pump, a two or four inch diameter well clincher, 
and a 5 - m i m  fiker with auto drain. Each component mentioned is standard with the purchase of each 
RETRIEVER pump. This manual details the hoses required for the pump and the air compressor 
required to power the pump. 

RETFUEVER 

The RETRIMR , (Figure I) comists d a  stainless steel assembly with intake ports at the top and 
bottom or top only and has connections for air, exhaust, and product discharge tubing. The 
intake port on the top of the RETRIEVER is a stainless steel, poppet check valve with a V#onB 
o-ring seal. The bottom water intake port cmists of a Bum-N check ball in a stainless steel seat. 
A BUM-N float rides m a stainless steel rod providing the mechanism to cycle the pump (Figure 
2). 

WELL CLINCHER 

The RETRJEVER pump srjtern comes complete with a 4 inch ( 1  02 mm) or 2 inch (5 1 mm) 
diameter well clincher which is used at the well head for pump support, air and discharge 
connections, and to provide a watertight seal. The well clincher is made of WC, precision 
machined so that its inner diameter matches the outer diameter of a either a 2 or 4 inch WC 
well casing. The well dincher features an o-ring seal for vacuum applications. It comes complete 
with brass frtbng required to connect the RETRIEVER pump system and a stainless steel eye hook 
to  attach a pump support cable. 
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I PRINCIPLES OF OPERATION 

The RETRIEVER pumps fluids by air displacement: compressed air forces the fluids out of the annular 
space of the pump to the surface. 

The RETRlEVERoperates in two stages: the ON, or discharge stage, and the OFF, or filling stage. The 
stages are controlled by a float inside the annular space of the pump which rides on top of the fluid. 
When the pump is in the OFF stage, the bottom and top inlet valves are open and fluid is entering the 
annular space of the pump. As the annuIar space ilk, the float reaches its maximum height which triggers 
a valve to initiate the O N  stage. During the O N  stage, high pressure air closes the top and bottom inlet 
valves, forcing the fluid to evacuate the annular space of the pump through the discharge pipe. When 
all ofthe fluid has been r e W  kcxnthe annularspace, the float, which has now reached its lower limit, 
triggers the three-way valve to stop pressurizing and exhaust the annular space which closes the valve 
and beam the OFF stage again. This cyde is repeated as rapidly as the pump fills up with fluid; therefore, 
the RETFUMR automatically determines its own pumping rate. The pumping rate can be decreased 
by regulating the flow at the surface using a gate valve. 

The RETRNER is designed to maintain a W m u m  Ruid level in the well which is even with the top of 
the pump. This level is 36 inches from the bdtom ofthe pump and is lccated approximately at the seam 
that separates the pump top frM the annular tube. If the RETFUEVER is being used in the optional "top- 
loading-onv configuration, the fluid level will be maintained 39 inches from the bottom ofthe pump, flush 
with the top ofthe top cap. If the 2 " RETRIEVER is being used, the fluid level will be maintained 3 1.5 
inches from the bottom of the pump. 

The standard 4 inch RETRIMR pump system, configured for top and battom loading, is designed to 
pump a rwimum of 10.0 GPM (40 Urnin). The optional top-loading-only RETFUMR will pump at a 
maximum of 4.8 GPM (I  8 Vmin). 

The standard 2 inch R E T R l M R  pump system, configured for bottom loading, is designed to pump a 
rraximum of 4 GPM (1 5 Llmin). 

INSTALLATION M D  OPERATION 

The RETRIMR may be used to remove fluids from wells that are 2 inches (5 I mm ) in diameter or 
larger. The relative lmtion of the pump to the air supply and the recovery system on the surface may 
d i i r  from site to site. Sirnil&, the length of discharge and air hoses required to connect the pump may 
vary; otherwise, the installation and operation of the RETRIEVER is essentially the same for any 
application. 



WARNING: Any electrical components used in an explosive atmosphere must be located 
in compliance with Chapter 5 of the National Electrical Code and any other lcxal codes. 
This would apply to electrically powered air compressors. 

RETRIEVER 
INSTALLATION PROCEDURE 

I. Determine at what depth the pump will be installed. Measure from the top of the pump head to 
the top of your well casing and add 6" (1 52 mm ) for hose length. 

2. Place the bottom half ofthe well clincher on the top of the recovery well pipe. Make sure that the 
top of the recovefy well is smooth and straight. The well clincher should fit snug. 

3. Pump Lcgc - Attach the green, blue, and black 1 /8" (3.2 mm ) color coded air supply, air exhaust, 
and air pilot tubing to the matching colon on the pump head by pushing the tubes firmly in the proper 
color coded titting until it bottoms. 

4. Discharge -Attach the 3/4" (1 9 mm ) discharge hose to the 3/4" barb on the pump. 

5. Air Supply - Attach the natural color IR"(12.7 mm) air supply to the IR"brass push-in fRtrng in the 
pump head. Press firmly into fitting until it bottoms. 

6. Notice: We recommend that a stainless steel safety cable be attached to the F E U U M R  in order 
to minimize the tension on the down hole hoses. A stainless steel loop can be found on the top of the 
pump and a stainless steel chain and connector on the M o m  side of the well clincher. 

7. Connect the down-hole hoses and safety cable to the under side of the well clincher top (Figure 
4). Ria& the 1 /8" (3.2 mm ) green loge supply and black air pilot line to the'proper color coded push 
in fittings. Cut the tubes square and push inlo the pwh-in Wngs firmly until it bottoms. To release, push 
the collar ofthe fntjng down and pull tubing out. The 1/8" blue exhaust air line will remain loose on the 
underside of the well clincher. Attach the stainless steel restraint cable to the chain connector on the 
stainless steel chain. The weight of the pump should be on the restraint cable and n b  on the bundled 
hose. 

8. Lower the RETRIEVER d m  the well and secure the top cap of the well clincher to the bottom half 
whrch was previously attached to the well. 

9. Connect the fluid disdarge line tu the 3/4" barb on top of the well clincher. It is recommended that 
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a ball valve and swing check valve be installed in line between the well clincher and the discharge line 
coming into the well. 

Nute: Tubing bundle is nylon and polyethylene, the discharge hose is neoprene and the bundle's outer 
jacket is WC. Check chemical compatibilty BEFORE installation. 

10. Attach the air regulatorlcoalescing filter assembly to the side of the well clincher. THE FILTER 
ASSEMBLY MUST BE MOUNTED HORIZONTALLY TO WORK PROPERLY AND SHOULD N M R  
BE SUBMERGED IN WATER. 

I I. Connect the main air supply line tothe regulatorfilter assembly. 

NOTICE: PURGE AIR LINE BETWEEN COMPRESSOR AND PUMP REGULATOR BEFORE 
CONNECTING PUMP REGULATOR. 

12. Connect the outlet of the regulatorfitter assembly to the air inlet on the well clincher. 
See Figure 4. 

CAUTION: SET PRESSURE REGULATOR B M E N  MINIMUM OF 45 PSI ( 3 10 kPa )AND 
MAXIMUM 80 PSI ( 550 kPa ). 

13. Adjust the air supply air at the regulatorfilter assembly to the appropriate pressure. 

14. Open the air supply mlve to begin pump operation. 

WARNING: PuMP'IS NOT DESIGNED TO BE AN AIR RESERVOIR. DO NOT PRESSURZE 
PUMP 'OUTSIDE OF WELL. 
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APPENDIX A 

AIR CONSUMPTION 

The RETRIMR pump uses compressed air to transport fluid from a recovery well to the surface. The 
volume of compressed air required will be dependent on three factors: 

I. Number of RETRlMR pumps. 
2. Operating pressure of pumps. 
3. Pumping rates ( gallons or liters per minute ) 

As the number of RETFUEVER pumps increases, the compressed air consumption rate will also increase. 

As the operating air pressure ofthe RETRIEVER pump is increased, the volume of air consumption during 
each pump cycle increases. The following table outlines the air consumption rate per cycle of the 
RETRIEVER at different operating pressures. 

TABLE A- I 

Very few sites will require an operating pressure of 100 PSI ( 690 kPa ), but it is recommended that the 
highest air consumption rate, 1.26 @/cycle ( 2 1 cm3/cycle ) be used when determining the total 
compressed air consumpon rate for the site. 

Operating Ar Pressure Compressed Ar Consumption k t e  
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The pumping rate required to achieve the desired water table depression will directly influence the 
cwnpressed air consumpbon rate. The RETRIEVER pump dram 1.2 US gallons (4.5 liters) of fluidkycle 
and can pump a &mum of 10.0 GPM ( 4 1 Umin ) with the top and bottom loading version. The 
pumping rate of each recovery well should be determined so that the total pumping rate of each site can 
be calculated. 

The following questions will help determine the compressed air consumption rate: 

I .  How many recovery wells will be used on this site? 
2. What is the pumping rate for each recovery well? 
3. What is the tota pumping rate for this site? (Calculated by adding pumping rates from 

question 2) 
4. Use the total pumping rate calculated in question 3 in the following fmuula to determine the 

air consumption rate. 

AIR CONSUMPTION f?/min = Total Pumpine Rate (ml/min) X Air Consumption per Cycle (f?) 
10.0 @ operating pressure e 

AIR CONSUMPTION an3/rnin = Total ~ u m ~ i n e  Rate (L/min) X Ar Consumption per Cycle (cm3) 
40.0 @ operating pressure 

The operating air pressure will depend on the amount of force the RETRIMR will need to push the 
water from the pump to the remediation equipment on the surface ( total dynamic head ). As the 
operddngair pressure is set higher, more air will be consumed with each cycle of the pump due to the 
characteristics of compressed air. For example, at an operating pressure of 60 PSI (41 4 kPa), the 
RETRIMR will consume 0.8 f? (1 4 cm3) of airkycle. At an operating pressure of I00 PSI (690 kPa), 
the RETRlMR will consume 1.26 f? (2 1 m3) of air/cyde. The total water recovery rate will dictate 
how often the pump cycles. 



OWNER'S MANUAL 

RETRIEVER 

Troubleshooting the RETRIEVER 

Troubleshooting 

Pump is not operating . Is proper air pressure being applied to the pump? . Be sure all lines are connected to the clincher and pump correctly. . Check for crimped lines from clincher to the pump. . Is the discharge line restricted? . Check upper intake on top loading pump. . Are the filters clogged in the filter/regulator unit? . Sticking float (clean S.S. tubes inside of pump) . Control unit faulty (See testing pump control unit) 

@ 
Pump is blan'ng air into discharge line momentarily at the end of the pump cycle. . Lower operating pressure of the pump. . Obstructed air discharge from pump control. . Control unit faulty (See testing pump control unit) 

Pump blowing air into discharge line continuously. 
w Sticking float (clean S.S. tubes inside of pump) 
F Obstructed air discharge from pump control. 

Control unit faulty (See testing pump control unit) 

Air blowing up the well continuously 
b Upper intake valve not closing on the pump ( low pump pressure, faulty o-ring on intake 

valve, foreign object in upper intake) . Loose or broken air line above the pump. . Pump operating pressure below 40 PSI. 



I Testing Pump Control: 

+ I .  Turn ofair tothe pump and r e m  the pump from the well. Disassemble the 
bottm and body from the pump. 

+ 2. Dixonnectthe tube going into the black frttrng on top of the pump, and connect 
a pressure gauge into this MDng. 

+ 3. Slide the float to the bottom end of the S.S. tube and restore air pressure to the 
I pump. + 4. Slide the float tothe float stop next to the pump head. At this point the pressure 

gauge should indicate line pressure equal to that at the regulator. 
+ 5. Slide the tloat to the center of the S.S. tube and check the pressure again. The 

pressure should remain unchanged. + 6 .  Slide k float to the bottom stop. The pressure should release from the control 
unit with no pressure indicated on the pressure gauge. + 7. Should the test resutts differ from previous steps, contact the manufacturer for 
technical assistance. 



OWNER'S MANUAL 

RETRIEVER 

List of Figures 

Figure I : RETRJMR pump - External view 

Figure 2:  RETRIMR-~u~~ - Internal view 

Figure 3: RETFUMR pump schematic down a well, showing hose connections and relative 
lengths of hoses compared to water draw down level. 

Figure 4: Well Clincher hose connectiom (down hole and top) 

Figure 5: Toploading system showing product 

Figure 6: Top and bdtorn loading system dissolved phase. 
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4' INSTALLATiON SET-UP 
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The Pneumatic Pulse Counter was developed to 
record the number of cycles of the Evacuator'"l 
and Evacuator" ll Pumps. This can be used to 
determine the total discharge of fluids from the 
Evacuator'" series pumps. To determine the 
amount of fluid pumped, multiply the number of 
cycles by the volume of fluid per pump cycle. 

The Pneumatic Pulse Counter comes standard 
with 112-inch hose barbs and two hose clamps. 
Other size hose barbs and tube fittings may be 
substituted to fit various hose and tube sizes. 

Assembly instructions: 

1. Thread the male end ot the 114-inch street 90" 
elbow into the 114-inch female fitting that is on 
each side of the counter.Tighten the 114-inch 
street elbow so that it faces toward the bottom 
or front of the counter. 

Caution! to prevent damage to the enclosure 
when assembling these fittings, a wrench must be 
used to securely hold the fittings on the counter to 
prevent further tightening. 

2. Thread the hose barbs into the elbow and 
tighten. Proceed with the installation. 

Installation ProcedurelEvacuatorN l Series: 

The Pneumatic Pulse Counter should be installed 
between the filterlregulator and TR-805 controller. 
Air supply must connect on the side marked "Air 
In': The controller must connect on the side 
marked "To Pump': Illustration "A" demonstrates 
this installation. 

The unit can be mounted by using the self tapping 
screws provided with the unit. Holes should be 
drilled according to the illustration "B" provided. 
Once the holes have been drilled on the mounting 
surface, remove the cover, and insert the screws 
into the screw holes using a Phillips screwdriver. 

Note: the Pulse Counter should never be 
submerged in liquid. 

lllustration A 

r 1 P  Barb 

Illustration B 
1- 15115' 1 

1/8. Drill TYP 4 

I 
I 

i /  
I l 7  I 
I I 

i 
I i I 



lllustration C 
314' Fluid discharoe , I 

Installation Procedures/EvacuatorNII Series: 

Option I - Mounted to Well Clincher 
The Pneumatic Pulse Counter can be installed 
directly to the well clincher. In this installation the 
filterlregulator assembly must connect on the side 
marked "Air Inu.The clincher must connect on the 
side marked "To Pump". Illustration "C" demon- 
strates this installation. 

Option II - Mounted to Well Vault 
I l he Pneumatic Pulse Counter should be installed 

between the filterlregulator and well clincher. Air 
supply must connect on the side marked "Air In': 
The clincher must connect on the side marked "To 
Pump': Illustration " D  demonstrates this installation. 

The unit can be mounted by using the self tapping 
screws provided with the unit. Holes should be 
drilled according to illustration "B" provided. Once 
the holes have been drilled on the mounting sur- 
face, remove the cover and insert the screws into 
the screw holes using a Phillips screwdriver. 

Note: The Pulse Counter should be mounted to 
avoid flooding. 

When installation is complete and air pressure is 
supplied to the pump, the counter will begin to 
totalize each cycle of the pump. It is recommend- 
ed that a minimum of 25 micron filtered air always 
be provided to the Pneumatic Pulse Counter. 

Technical information 

Operating temperature: 32 -120 degrees F 
0 - 51.6 degrees C 

Operating pressure: 40-1 00 PSI 
275-689 kPa 

Counter is non-resettable 

4-inch EvacuatorNl Pump volume: 
.90 Gal. (3.4 L.) 
(full cycle) 

2-inch EvacuatorNl Pump volume: 
.14 Gal. (0.52 L.) 
(full cycle) 

4- inch Evacuatorl"ll Pump volume: 
Standard length .90 Gal (3.4 L.) 
30-inch length .70 Gal (2.65 L.) 

2-inch EvacuatorNll Pump volume: 
Standard length .18 Gal (0.68 L.) 

Main ai 
supply Pump exhaust 1 

PVC screen I 
I lllustration D 

Maln air 
SUPPlY 

Boart Longyear Company 

2175 W. Park Ct.. PO. Box 1959 
Stone Mountain, GA 30086-1959 USA 
Ph: 770-469-2720.800-241-9468 
Fax: 770-498-2841 . 



WILKERSON. 
CORWRAnON 

I WARNING I 

1. Refer to WARNING prmr to inrolllatian. 
2. Install as dose to llm point of use as possible. 
3. Unit must be installed with me Wow in me direction of llm nav a m  on 

me body mver and with bwrl a m .  
4. Avoid using reducing bushings, muplings, etc.. whenever possible to 

install this product. These devices restrict air flow and can aftecl 
pertonname. 

5. Do not brnaU this pmducl in any applic&on where llm p m s m  dmp 
across the unit will exceed 8 psig (0.55 bar). This wilt cause the 
Dinerential Pressure Indicator to shin to RED indicating element 
replamment is required. 

6. Maximum inlet pressure and temperatures are as fdlom: 
a. Piastic bowvbovi guard assembly: 

1M~sig(10,3bar) 
12SPF 151 ?%I .-..- -, 

b. & a l  bmvl whh SigM Gauge: 
254 Prig (172 bar) 
?7S°F I74 A°Cl . . - . ,. -,- -, 

7. TO install a drain line, use me following procedure: 
a On Units with me MANUAL DRAIN. Bttadl flexible tubing having 

an 1.0. of 'I=' (4.8 mm) to drain stem. 
b. On units with AUTOMATIC FLOAT DRAIN, install using a 'h 

NPT fmiq and flexible tubing. 

NOTE: CONTAMINATES REMOVED FROM THE COMPRESSEDAIR 
SYSTEM MUST BE DISPOSED OF IN ACCORDANCE WlTH LOCAL, 
STATE AND FEDERAL STANDARDS. 

MAINTENANCE 

mls UNIT MAY BE SERVICED WITHOUT REMOVING THE UNIT FROM 
?HE COYPRESSED AIR LINE 
1. Flter elamant replamment: 

a. Differential Pressure lndicator is RED indicating that the filter 
element requires servicing. 

b. Dmressurke unit. -. -- - 

c Remove bovrVbow~ guard assembly by pusnlng up on cowl assemmy 
and tummg clonmse Clean nwae ol bowl uslng a dean. ary aotn 
inspen Manic bowl for damage and replace if nemssatv. 

d. Remove litter element by turning element clcckww. 
e. Install a new finer elemenVoring seal and reassemble unit in reverse 

order. NOTE-DO NOT TOUCH THE EXTERIDR FOAM COVER OF 
THE ELEMENT. USE THE PLASTIC BAG THE ELEMENT IS 
SHIPPED IN TO HOLD THE ELEMENT AND INSTALL INTO THE 
BODY. 

2. ~iquid level in me bmvl must be kept below the iwel indicator line as 
marked. It is recommended practice to drain a unk equipped with me 
manual drain at least on- during an eight (8) hour period. 

3. To w a n  llm AUTOMATIC FLOAT DRAIN, remwe me d m  not and 
drain. DO NOT DISASSEMBLE THIS DRAIN! Clean llm unit in warm 
soapy water and blow dry a mmpressed air blow gun. 

4. Before returning unit to service. insure that all seals have been 
reinstalled or replaced and bowl is locked into position with drain 
properly secured. 

5. If the Dinerential Pressure lndicator no longer functions, it must be 
replaced. 

MAINTENANCE SHEET 
Filter Model MI8 and M28 

L-L BODY COVER 

(For Repair and Replacement Pans see r w m  s b )  



-B-- - C -  

/-- ii c i  I 

AONTMEW SlDEVINV INCHES 
millimeterS 

Dimensions 
Models A B C D E 

MI8 8 2  2.36 226 1.9 12 
209 60 60 48 30 

REPAIR KlFi AND REPLACEMENT PARIS 

M m d  Drain GRp4b88.5 
Aummabc Mscnsrugl Dram (Flumcamont'b NPT ..................... GRp-95431 
Lar Flow Drain (Fluuocamonl.'~. NPT ......................................... GRP46400 

Ammatic Drain ( f l ~ ~ n ) - ' / ~  BSP.. -.GRP-96-3W 
Law Flow Drain (Nlbile)-'/e BSP ..................................................... GRP-Sb600 

ACCESSORIES 



WARNING 
W NOTPUCE PUSnC BOWL UMTIN SERVlCE 

mTnDUI METU BOWLGUARD INSTMLED 

[ WILKERSON J SERVICE MANUAL 83-229-000 
CO~POCIATION . ENELEWmO. 50 a o r s  

Liquid Separalor Model WSA 
WRh Variatiom and Accessories 

SSM-SD- WSA 
a- . JULY 1992 

MAINTENANCE 

1.EACH TIME THE BOWL IS CLEANED: 
a. Depressutize unit. 
b. Inspect a m  replace crazed, cracked. damaged or deteriorated seals and 

bowls with original manufacturer's approved ieab only. 
2.IF UNIT IS EQUIPPED WITH AUTOMATIC MECHANICAL DRAIN, clean 

the Screen around the drain seat each time the element is cleaned or 
changed by removing adapter nut and removing drain assembly. Clean 
screen bv blowin0 on with air blow oun. 

3 BEFORE PLACING THE UNIT i~ SERVICE. make sure that the 
bowl and bowl guard are reinsalled, and securely l&k& in place. 

(see reverse side for Repair Kit, Replacement Pans and Accessories) 

I2 
nted in me USA. 

- -~ -~ p~pp 

NNR-NOT NORMALLY REPLACED 



Viton Bowl O-Ring Kit 
Bowl O-Ring Kit 
Bowl Guard Kit 
Transparent Plastic Bowl Assemblies: 

Plastic Bowl with Flex-DrainTM 
with Flex-DramTM and Bowl Guard 
with Auto. Mech. Drain and Bowl Guard 

Metal Bowl Assemblies 
with petcock 
with petcock and si ht gauge 
with Automatic ~ectanlcal  Drain (Viton Seals) 

Drains: 
Flex-DrainTM 
Automatic Mechanical Drain 
Automatic Mechanical Drain with Viton Seals 
Brass Petcock Kit 

I ACCESSORIES 
S i h t  Gauge Kit (for Metal Bowl) 

MODEL NUMBERS 

WSA-03 
WSAW 
GRP-95-900 - - 



WILKERSON. 
CORPORATION 

a'' I WARNING 

INSTALLATION AND 
MAINTENANCE SHEET 

Lubricator Model L18 and L28 

INSTALLATION 

1 Refer to WARhlNG pnor lo msta11at.on 
2 mstal, as close to tne pomt 01 use as possnble 
3. u n  I must ve m.tmled w.lh the flow m the d mct on of the tlow arrow on 

the body cover and with bowl down. 
4. Avoid using reducing bushings, couplings, etc., whenever possible to 

install this product. These devices restrict air tlow and can affect 
performance. 

5. Maximum inlet pressure and ternpealures are as follows: 
a. Plastic bowihowl guard assembly: 

150 Psis (10.3 bar) 
t25'F (51,7'C) 

b. Metal bowl with Sight Gauge: 
250 psig (17.2 bar) 
175°F (79.4%) 

6. Use only clean, light machine oil, preferably SAE 10or lighter. 
7. This lubricator may be filled under pressure-by opening the top fill pod 

slowly, allowing the pressure in the bawl to slowly vent to atmosphere. 
Aher the pressure has bled on, the fill plug may be removed completely 
and oil poured into the fill port. When the fill plug is removed, a small 
amount ot air will be venting from the fill port. This is to serve as an 
audible signal denoting that the unit is if tact under pressure. If faster 
filling is desired, slowly remove the 511 plug to vent the bowi pressure to 
atmosphere. Then remove the b o w b w l  guard assembly by pushing 
up on the bowi and turning clockwise. Fill the bowl, reposition Ule bowl 
o-ring seal on the bowl and reinstall the bowl. To reinstall the bowi, 
insert the bowl into the body, push up and turn counterclockwise untll 
YOU feel the locating stops engage. Pull down on the bowl and turn 
clockwise to insure the bowl has been properly installed and locked. 
NOW reinstall the fill plug. The unit is ready for use. 

8. TO adjust and set oil delivery ate, the unit must be pressunred and air 
must be flowing through the unit. Turn the transparent SIGHT DOME. 
located on the top of the unit counterclockwise lo initiate oil delivery. 
The rate of oil delivery depends on air flow rate. If flow increases or 
decreases. the O i l  deliverv rate will increase or decrease 

SlGHT DOME 
GRit4G 

SIGHT DOME-' DRIP SPOUT 

O-RING 

BY-PASS 
O-RING 

FILL PLUG 
I 

O-RING 

ELASTOMER BY-PA 

.21' CHECK BALL .15' CHECK BALL 

BY-PASS MODULE 

SCREW 
(3 Required) 

\SIPHON TUBE 

~ - ~~ 

proportionate~y. Turning the SIGHT DOME clockwise to limit stop wilt 
stop ail oil delivery. 

MAINTENANCE 

THIS UNIT MAY BE SERVICED WITHOUT REMOVING THE UNIT FROM 
THE COMPRESSED AIR LINE. 

1. To clean the bowl, slowly open and remove the 611 plug located on the 
top of the lubricator lo  vent bowl pressure to atmosphere. Push up on 
bowl assembly and turn clockwise to remove. Use a &an, dry cloth to 
wipe inside of bowi. Inspect the filler located in the bonom of the siphon 
tube assembly. Clean or replacs the siphon tube assembly as required. 
TO reinstall the bowl, insure that the bowl seal O-ring is properly 
installed on the bowl, insert the bowl into the body and push-up and 
turn counterdocMse untii the locating stops engage. Pull down on the 
bowl and turn clockwise to insure the bawl has been properly installed 
and locked. 

2. Before returning unit to service, insure that all seals have been 
reinstalled or replaced and bowl is locked in position with drain properly 
secured. 

D R A I N , ~  
KNOB 

(For Repair Kits and Replacement Parts see reverse side.) 



Dimensions 
Modtls 

INCHES 
millimeters 

REPAIR K m  AND REPUCEMENT PARTS 

DRAINS 

Siphon By-Pass Fill Plug and Tamper Resislanl Plastic bowV Metal bawV 
Tube Assembly 0-Ring Cap b w i  guard SigM gauge 

Assembly Ki Ki with Manual Drain with Manual Drain 

Manual Drain .... -5 

ACCESSORIES 

LR-79 LRP-96678 U8 LRP-S%77 LRP-BGSBO u1~g6-ml GRP-96616 



OPERATIONIMAINTENANCE 
MANUAL & PARTS LIST 

TWO S T A G W O  CYLINDER AIR COMPRESSORS & UNITS 
FEATURING THE R10 & R15 PUMPS 

THIS MANUAL CONTAINS IMPORTANT SAFETY INFORMATION AND SHOULD ALWAYS 
BE AVAILABLE TO THOSE PERSONNEL OPERATING THIS UNIT. 
READ, UNDERSTAND AND RETAIN ALL INSTRUCTIONS BEFORE OPERATING THIS 

EQUIPMENT TO PREVENT INJURY OR EQUIPMENT DAMAGE. 

PNEUMATIC MACHINERY CO., INC. 

1301 N. Euclid Avc. . PrinsPm. IUin& 613569990 - Rmc (815) 875-3321 .FAX (815) 8724421 
M d e m i t i g  P h u  in Rincuon. Illinojs . M m u u .  W o m i a  

WMREIE NATION-WE ORGum*TK)N OF-N WEESEWATMS AT W X R  5611VlCE 
AN WUN BHROYFIl 

F m  Na 3231 REV 395 



SAFETY AND OPERATION PRECAUTIONS 

Because an air compressor is a piece of machinery with moving and rotating parts, the same precautions should be 
observed as with any piece of machinery of this type where carelessness in operation or maintenance is hazardous 
to personnel. In addition to the many obvious safety rules that shouM be followed with this type of machinery, the 
add'tional safety precautions as listed below must be observed: 

Read all instructions completely before operating air compressor or unit. 
For installation, follow all local electrical and safety codes, as well as the National Electrical Code (NEC) and 
the Occupational Safety and Health Act (OSHA). 
Electric motors must be securely and adequately grounded. This can be accomplished by wiring with a 
grounded, metalclad raceway sys!em, by using a separate ground wire connected to the bare metal of the 
motor frame, or other suitable means. 
Protect the power cable from coming in contact with sharp objeds. Do not kink power cable and never allow 
the cable to come in contact with oil, grease, hot surfaces, or chemicals. 
Make certain that the power source conforms to the requirements of your equipment. 
Pull main electrical disconnect switch and d i n n e d  any separate control lines, t used, before attempting 
to work or perform maintenance on the air compressor or unit. 'Lock out' or "Tag out" all power sources. 
Do not attempt to remove any compressor parts without first relieving the entire system of pressure. 
Do not attempt to service any part while machine is in an operational mode. 
Do not operate the compressor at pressures in excess of its rating. 
Do not operate compressor at speeds in excess of its rating. 
Periodically check all safety devices for proper operation. Do not change pressure setting or restrict operation 
in any way. 
Be sure no tools, or rags or loose parts are left on the compressor or drive parts. 
Do not use flammable solvents for cleaning the air inlet fitler or element and other parts. 
Exercise cleanliness during maintenance and when making repairs. Keep dirt away from parts by covering 
parts and exposed openings with clean cloth or Kran paper. 
Do not operate the compressor without guards, shields and screens in place. 
Do not install a shut-ofi valve in the discharge line, unless a pressure relief valve, of proper design and size, 
is installed in the line between the compressor unit and shut-off valve. 
Do not operate compressor in areas where there is a possibility of ingesting flammable or toxic fumes. 
Be careful when touching the ederior of a recently run motor - it may be hot enough to be painful or cause 
injury. With modem motors this condition is normal if operated at rated load - modern motors are built to 
operate at higher temperatures. 
Inspect unit daily to observe and coned any unsafe operating conditions found. 
Do not "play around' with compressed air because this can cause injuries. 
Compressed air from this machine absolutely must not be used for food processing or breathing air without 
adequate downstream filters, purifiers and controls. 
Always use an air pressure regulating device at the point of use. 
Check hoses for weak or worn condition before each use and make certain that all connections are secure. 
Always wear safety glasses when using compressed air gun. 

The user of any air compressor package manufactured by Champion Pneumatic Machinery Company, Inc., is hereby 
warned that failure to follow the preceding Safety and Operation Precautions can result in injuries or equipment 
damage. However, Champion Pneumatic Machinery Company, Inc., does not state as fact or does not mean to imply 
that the preceding list of Safety and Operating Precautions is all inclusive, and further that the observance of this list 
will prevent all injuries or equipment damage. 



EXPLANATION OF SAFETY INSTRUCTION SYMBOLS AND DECALS 

Indicates Immediate hazards which yiJ result in severe injury or deam. 

indicates hazards or unsafe practice which could result in severe 
mjury w death. 

indicates hazards or unsafe practice which could result in -1 damage to aectwnpion compressor or minor injuv. 

I OBSERVE, UNDERSTAND AND RETAIN THE INFORMATION GIVEN IN THE SAFETY PRECAUTION DECALS AS 
SHOWN IN THE PARTS UST SECTION. I 

This reciprocating compressor must not be used for breathlng air. To do so will cause serious Injury whether air 
is supplied direct tom the compressor source or to breathlng tanks for later use. Any and all llabilities for 
damage w loss dw  to injuries, death andlor property damage Including consequential damages stemming from 
the use of this compressor to supply breathing air, wlil be disclaimed by the manufacturer. 

The use of this compressor as a booster pump anfflor to compress a medium other man atmospheric air is strictly 
nowapproved and can result in equipment damage anaor injury. Nonapproved uses wlii also void the wamnty. 

This unit may be equipped with special options which may not be included in this manual. User must read, 
understand and retain all Information sent with special options. 

Ail requests for information, service, spare parts or Maintenance Manual should include machine serial number 
and be directed to: 

CHAMPION PNEUMATlC MACHINERY CO., INC. 
Service Department 
1301 N. Euclid Avenue Phone: (815) 875-3321 
Princeton, Illinois 61356 USA FAX: (815) 872-0421 



Introduction 

Your new Champion Reciprocatina Air Compressor is constructed to exacting standards of material and - - 
workmanship. 

The instructions in this manual have been prepared to ensure that The CHAMPION will give long and 
satisfactory service. 

Acopy of this manual must be given to the personnel responsible for installing and operating The CHAMPION 
air compressor or unit. 

Although precautions have been taken to prevent damage to your compressor or unit by freigM carrier, the 
unit must be carefully examined and the carrier not'iried within 24 hours in the event of mishandling. 

Champion Five Year Warranty 
"R" & "PL" Series Compressors 

C H W I O N  warrants each new mpressw pump manulaclured by CHlllllPK)N, mounted on a factory assembJed unit, to be free hom 
d e M s  in material and m.orkmamhip under nomtal use and serviQ for a psrkd of sttly (60) momhs from date 01 installation or Sixly-six 
(66) months fmm dale 01 shipment by CHAMPION or CHAWDN d i u l o r ,  whichever may omrr first. A p p l k  to the mmpnrsor 
pump enludlng head valves. Valvsr, conlrols and accwaoriro are m m d  fur h e  Rm year only. Compressor punIps 
purchased separately would wry a one year w a m y .  

This live year exlended warranty wiO tm pmrated over the 5 years as ldlom: 

Firsl Year 100% Alkwana, Parts and Labor 
Semnd Year 90% Abwanca. Patis and Labor 
Third Year 80% Albwam, Paris and Labor 
Fouiih Year 70% Albwance, Parts and Labor 
Fhh Year 60% Albwanca, Parts and Labor 

A p p l k  m CHANPION logo, tank or taw nmunbd mmpleb mmp.sson only. 

Express Limited Warranty 

CHAWON warrants each new air mmpressw unit manusdured by CHAMPION to be free from deteds in mateM and wohanshp 
under ~ r m a l  uu, and servica for a peMd of twelve (12) months from date oI imtadalion or Mteen (15) months hum dale 01 s h i i n t  by 
CHALRKIN or CHAUPION d i ~ o r ,  whiieuer may ormr first. 

C H W l O N  makes no warranty m respea to componms and aaessones turnshed to CHAWION by third panles, such as ELECTRIC 
MOTORS. GASOUNE ENGINES and CONTROLS w M  are warned onlv to the exlent ot the mmal  manutanure<s wananlv to 
CHALRl6N. To have warranty consideration, eleclk motors musl be equip& with thermal ovedoad protecb. 

The extended five year wananty win to ASME air receivers provided they are imakd on ntbber vbm kabtor pads or appmved 
equivalent. 

When a compressor pump. or component k changed or rsplaced during the wananly pericd, the newheplaced ilem is warrenled for only 
the remainder ol  the original warmly p e d .  

Repair, rspbcament or refund in the manner and wilhin the tine prwided fhall constilute CHALRWS ode liabl'i and your exduswe 
remedv resuilina from anv nonmnformhv or deled. CHAMPION SHALL NOT IN ANY EVENT BE LWLE FOR ANY DAMAGES. 
WHET~~ER BASED ON CONTRACT, WARRANN, NEGLEENCE, STRICT LIABILITYOR OTHERWISE, INCLUDING WITHOUT 
LIMITATION ANY CONSEQUENTIAL, INCIDENTAL OR SPEClAL DAMAGES, ARISING WITH RESPECT TO THE EQUIPMENT OR 
ITS FAILURE TO OPERATE. EVEN IF CHAMPION HAS BEEN ADVISED OF THE POSSIBILITY THEREOF. 

CHWION MAKES NO OTHER WARRANW OR REPRESENTATKM OF ANY KIND, EXCEPT TW\T OF TITLE. AND ALL OTHER 
NARRANTIES. EXPRESS OR IMPLIED, INCLUDING WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
'URPOSE. ARE HEREBY EXPRESSLY DISCLAIMED. NO SALESMAN OR OTHER REPRESEWATIVE OF CHAMPION HAS 
\ m O R I l Y  TO MAKE ANY WARRANTIES. 

5 



TWO STAGE AIR COYPRESSORS - MODES R-1OD & R-l5B 

ITEM 

8aSe.Wdlh 
Boh D m W d h  
Bdr Dnvn to Edge 
Base to Crank Clr 
Overall W& 
Overall Heigk 
BdlDnvnHdeDia 
b D W h  
B0k-w 
Boh Dom to Edge 
Boh Hok, to Wheel (Max.) 
m e e l  W& 
Crank Diameter 
Flywheal h e l e l  
Flyheal Gmes 
Overall Depth 

NOTE: H.P. Exhaust Openii 34' Tubing. 

PERFORMANCE 

All data is based on 1725 RPM electric motors as a power source. 

flywheel Rotation; Clodnvise When Min. RPM 400 
V i m  From Front - R-l to Rear Max. RPM 1050 

1 NODEL 1 WNE L STROKE NO. CIU. mum. / wr. (LEIS) 1 IPRES. CY n m .  
INCHES I I I I 



*Clearance Volume M6ed to Effective .014 Cu. FwRev. 

SPECIFICATIONS 

- MODR. BORE & STROKE NO. CILS. OIL CAPY. WT, (LBS) MAX P R B .  Cll FTBEV. 

ELECTRIC WIRING (BASED ON 1993 NEC) 
Wire Size (Rubber Covered) AWG NO. 

Copper Conductor -- 75'C Temp Rating -- 30'C Ambient 

,01942' 

,02914 

R-IOD 

R-15B 

Values in ( ) for Duplex Unit w/one incoming power line to both motors. 

MOTOR 
HP 

PIPE SIZES FOR COMPRESSED AIR LINES - R-IOD & R-ISB 
(Based on Clean, Smooth Schedule 40 Pipe) 

INCHES 

4-5/8 & 2% x 2 

4-5/8 & 2% x 3 

I I LENGTH OF PIPE LP(FS IN FEm I 

3 PHASE 

200/208v I 230v I 460v 1 575v 

2 

2 

1 PHASE 

l l5V I mv I 2MV 

Values in ( ) for Duplex Unit. 

R - I s  

Never use plastic plpe w impmperly rated metal plpe. Improper pplw materlab can bum and cause Injury or 
pmpefiy damage. 

2 QT. 

2 QT. 

% ( I )  I 3 (1) I 3 (1) 

107 

109 

175 B I G  

175 PSIG 

3 ((1) 1 (1%) 1 (1%) 1 (11/) 1 (1% ) 



INSTALLATION 
1. Permanentry installed wmp- must be 

located In a clean, well ventilated dry room so 
compressor recelves adequatesupply of fresh, 
Clean, cool and dry atr. It is recommended Mat 
a compressor, used for painlng, be located in a 
separate room fmm that area wherein body 
sanding and painting is done. Abrasive particles 
or paint, found to have clogged W air intake 
filters and intake valves, shall autornalically w ~ d  
wananty. 

2. Compressors shouid never be located so close to 
a Wall or other obstruction Mat Row of air through 
the fan bladed flywheel, which cools the 
compressor, is impeded. Permanently mounted 
UnltS should have flywheel at least 12" fmm 
wall. 

3. - Place stationary compressors on firm level ground 
or flooring. Permanent InstaltatioM require 
bolting to floor. Bolt holes in tank or base feet 
are provided. Before bolting or lagging down, 
shim compressor level. Avoid putting a strwt 
on a tank foot by pulllng it d m  to floor. This 
will only result in abnormal vibration, and possible 
cracking of Air Receiver. R is recommended that 
optional vibro-isolator pads be installed on unit. 
Tanks bolted dlrectly to a concrete floor 
without padding wlll not be warranted agalnst 
cracking. For 5 year wamnty consideration on 
tank, see instructions on Champion Warranty 
Sheet. 

4. If installing a bare pump, make certain the system 
has adequate pressure limiting controls. Controls 
could be a pressure switch for statvstop operation 
or a pilot valve for continuous operation. If a pilot 

.valve is used, U?e compressor must be equipped 
with head unloaders. 

Do not Install isolating valves bemeen 
compressor outlet and air melver. Tlds will 
cause excessive pressure If valve Is closed, 
and cause Injury and equlpment damage. 

Always use an air pressure regulating device 
at the polnt of use. Fallure to do so can result 
In injury or equlpment damage. 

. Do not install in an area where ambient 
temperature Is below 32 degrees F or 
above 100 degrees F. 
Do not install unit in an area where alr 
is dirty andlor chemical laden. 
Un l  is not to be Installed outdoors. 

ELECTRICAL POWER SUPPLY 
It is essenlhl that h power supply and the supOr 

wiring are adequately sized and that the wltage c o n e m  
to W unit specifications. 

All wiring should be pelionned by a licensea 
electrician or electrical contractor. Wring must mee: 
applicable codes for area of installation. 

Recommended electrical wiring specifications an 
listed in 'SpeciTcalonsm section. 

If ordered with a mounted starler, compressor un 
is pre-wired at factory. ll is necessary only to Ding lnes 
from properly sized disconnect sdch to magnebc sm 
mounted on compressor, and attach to terminah as 
indicated on schematic diagram located inside cover of 
control. Be sure that power circult and voltaga 
correspond wlth IM speclficaUons. 

. 

Wiring must be such that when viewlng 
compressor from opposite shaft end, mtatlon 
of shaft is cloekwlse as shown by amw on 
guard. wmng direcum rotation for any kngth 
of time wlll result in damage to compressor. 

AIR LINE PIPING 
Connection to air system should be of the same 
size, or larger, than discharge pipe out of unit. 
See recommended piping sizes listed in 
'Specificalons' section. A union connection to W 
unit and water dmp kg is rmmended. 



AIR LINE PIPING (CONTD.) 

a Install a flexible connector between the discharge 
of the unit and the plant air piping. Plant air piping 
should be periodically inspected for leaks using a 
soap and water solution for detection on all pipe 
joints. Air leaks waste energy and are expensive. 

PREPARATION FOR INITIAL START-UP 
AND OPERATION 

1. Pull main disconnect switch to unit and tag out to 
assure mat no power is coming into the unit. 
Connect power leads to starter. 

DO not attempt to operate compressor on 
voltage other than mat specified on order or 
on compressor motor. 

2. Check compressor oil level. Add oil as required. 
See section on 'Oil Specifications'. 

3. Inspect unit for any visible signs of damage that 
would have occurred in shipment or during 
installation. 

4. Activate main disconnect switch. 

5. 'Jog' motor and check for proper rotation by 
direction of arrow. If rotation is wrong, reverse 
input connections on the magnetic Starler. 

6. Close receiver ouUet hand valve and start unit. 

7. With receiver hand v a k  closed, let machine 
pump up to operating pressure. At this Stage the 
automatic controls will take over. Check for 
proper cycling operation. 

8. Check for proper operation of any options, e.g. 
LOSC or head unloaders with pilot valw. Refer to 
individual option instruction sheet. 

9. When the initial run period has shown no 
operating problems, shut unit down and recheck 
oil kvel. 

10. Open receiver hand valve. The air compressor 
unit is now ready for use. 

GUIDE TO MAINTENANCE 
To obmn rellable and satislactory se~ce ,  th~s unll requires 
a consistent preventive maintenance schedule. MaintenanQ 
schedule pages are included in the back of this manual to 
aid in keeping the proper records. 

Before performing any maintenance hmction, 
swltch maln disconnect swltch to "Off' 
position b assure no power Is enterlng unlt. 
"Lock out" or "tap out" all sources of power. 
Be sure all air pressure In unlt Is relieved. 
Fallure to do thls may rewlt In Injury or 
equipment damage. 

DAILY MAINTENANCE 
1. Check oll level of both compressor and engine 

if so equipped. Add quality lubricating oil as 
required. See Section on 'Oil Specifications'. 

2. Drain molsture from tank by opening tank drain 
cock located in bottom of tank. Do not open drain 
valve if tank pressure exceeds 25 PSIG. 

3. Turn off compressor at the end of each day's 
operation. Turn OH power supply at wall switch. 

WEEKLY MAINTENANCE 
1. Clean dust and fcfeign matter from cylinder 

head, motor, fan blade, air lines, intercooler and 
tank. 

2. Remove and clean lmake alr filters 

Do not exceed 15 PSlG noale p r m  
when cleanlng element parts with compressed 
alr. Do not dlrect compressed air 8galrnrt 
human skln. Setlous Injury could result 
Never wash elements in fuel dl, gasollne 
or flammable solvent 

3. Check V-bel$ for tlghmesa The V-belts must 
be tight enough to transmit the necessary power 
to me compressor. Adjust Ihe V-belts as follows: 

Remove bolts and guard to access mmpressor 
drive. 



WEEKLY MAINTENANCE (COWD.) 

Loosen mounting hardware which searres motor 
to base. Slide motor W i n  slots of baseplate to 
desired position. 

Apply pressure with finger to one bet at midpoint 
span. Tension is correct if top of belt aligns with 
bottom of adjacent belt. Make further adjustments 
if neoessary. 

Check the alignment of pulleys. Adjust if 
necessary. 

Tighten mouniing hardware to secure motor on 
base. 

Reinstall guard and secure with bolts. 

Never operate unit wlthwt bell guard In 
place. Removal will expose mtatlng 
pans whlch can cause Injury or equipment 
damage. 

EVERY 90 DAYS OR 500 HOURS 
MAINTENANCE 
1. Change crankcase oil. Use type and grade oil 

as specified in the section on 'Compressor Oil 
Specifications'. 

2. Check enlire System tor air leakage around 
fittings, connections, and gaskets, using soap 
solulon and brush. 

3. Tighten nuts and capscrews as required. 

4. Check and clean compressor valves, replace 
springs, discs and seals when worn or damaged. 

Valves must be replaced in original position. 
Valve gasket3 should be replaced each time 
valves am senriced. 

5. Pull ring M all pressure relief valves to assure 
proper operalon. 

GENERAL MAINTENANCE NOTES 
PRESSURE RELIEF VALVE: The pressure relief valve is 

an automatic pop valve. Each valve is pmperly 
adjusted for the maximum pressure permilted by 
tank spedficabons and working pressure of tM 
unit on wtkh it is installed. If it should pop, it will 
be necessary to drain all the air out of the tank in 
order to reseat propedy. Do not readjust. 

TANK DRAIN VALVE: Drain valve is located at boltom of 
tank Open drain vahre daily to drain 
condensation. Do rot open drain W if tank 
pressure excaeds 25 PSIG. The automak tank 
drain equipped compressor requires draining 
manually once a week. 

PRESSURE SWITCH: The pressure switch is automatic 
and will start compressor at low pressure and stop 
when the maximum pressure is reached. It is 
adjusted to start and stop compressor at the 
proper pressure for the uniton which it is installed. 
Do not readjust 

BELTS: Drive belts must be kept tight enough to prevent 
slipping. n belts stip or squeak, see v-be~t 
maintenance in preceding section. 

If belts are too tlght, wedoad will be put 
MI mom and mom beadngs. 

COMPRESSOR VALVES: It compressor fails to pump air 
or seems slow in filling up tank, disconnect unit 
fmm p o w  source and remove valves and clean 
thoroughly, using compressed air and a soft wire 
brush. After cleaning exceptnnal care must be 
taken that all parts are replaced in exactly the 
same po-n and all joints must be tight or the 
compressor will not function pmperly. When all 
valves are replaced and conneclions tight, dose 
hand valve at tank outlet for final test. Vaive 
gaskets shwld be replaced each time valves are 
removad fmm pump. 

CENTRIFUGAL UNLOADER AND UNLOADER 
PRESSURE RELEASE VALVE: The centrifugal unloader 

is operated by two governor weights. It is totally 
endosed and IuMcated hom the crankcase of the 
compressor. When compressor starb the 
governor weylMs automatically open compressing 
the main spring, albwing the unloader pressure. 
release valve b dose. When the compressor 
stops, the main spring returns the governor 
weights to normal posihn opening the 



. . unloader pressurerelease vatveanduntoad ng the 
compressor. Ths pevents overlqdng the motor. 

COMPRESSOR OIL SPECIFICATIONS . 

1 AIR COMPRESSOR ~ 

. . - -  r .When starting. Il.air.mntinues toescapethroug pressors shipped on units are factory filled 
the governor or unloader pressurereleasf?:val I S 0  100 reciprocating mmprepor oil. 
while operating, this is an indication that the Compressdrs stippedas basic (pumponlyjdo not 
unloader pressure release valve. is:'not,closing. ~.. : + ?:. . 7 . c  -:;cM ~. ve anv oil in-theciankcise. Be suretoadd oil 

. . . . .  ........... . . .  . . 
tjghtly and may be held open by foreign substance to theiipumps prior to start-up 
,&h haslodged on~fig seat: .in brder ..:. : ........... 

....... this, remove thegovemrrelease valve cap,giving . . . . . . . . . . .  i?,'! remmmended that mis urmpressor be 
access to unloader pressure release valve spring maintained using the IS0 100 recip.oilfor ambient 

- . .  -and ball: Clean thoroughly and return parts in Lhe - . . - . -  temperahnes.~ve 32 ~ @ ; ~ , ; . ' : ~ $  is a $0 
..... same order. in which.they wereremoved.. Loose . . . . . . . .  -. weight,-mn-detergent-hdusw oil:with rustand .' 

drive belts .can also cause unloader toleak by . .. ~ ..~ . oxidation. inhibitbrs.'specially:. foriiul~lted .for 
preventingthe empressor from . . . . . . . . . . . . . . . .  reaching proper . . . . . . . .  redprocabng compressors. i~::€on,@t: you! 
speed. (See 'BELTS' above.) VALVE: .. ~.c-oseS-~6nnnnmee . .  . . . . .  distibutorbr information andpurchase of thisoil. 

t or temperahnesbelow32&gr&s . . . . . . .  F;&$ I S 0  
compressor stops opeiating, preventhg air from -. ' ' 

~~ ' 

68 compressor oil. Asepaiate Estof acceptable 
flowing out 01. the tank through t h e  pressure .- 

o i l s  dan be obtained hom the distribirtor's.Se~ce 
. . . . . . . . . .  release valve. After the --compressor- stops -- -- . . . . - . . . .  Department. . ' ~ . . . . . . .  . . .  

operating, if air continues to escape through the - . - - . . . .  . . . . . .  . .~ . . . . . .  . . .... . . release valve, jt is an indicaaon that.the.cbeck . - - . . .  NOTES:. . . . . . . . . . . .  'I . ~ .  
valve is leaking. This can be corrected by. . . :  -:' 1.:. po,.no~,.fiix &dighi$, or ,brands, . . . .  . . . .  removing check valve and cleaning d i k  and seat.. . . . . . . . . . . . . .  -;, 

. . . .  Consull fa do^ foi the use of synthetic lubricants. . . . . . . . . . .  If check valve is worn badly, replace &me. 
. . . .  2. ~oi thkf i rst  100 hoursofom~ressoro~eration. 

. . . - .. 

. . . . . . . .  
. . . . 

. . . .  . . . . . . . . .  
. . . . . .  Before removing check valve be sure all - . - .. Electric motors are equipped with sealed-for-life 

air pressure In unl t is relieved and power- -- - . . . .  
. . .  

bearings and require no additional lubrication. 
is d l s c o n n e c ~ .  Failure to do so may . . .  . . . .  

result In injury or equlprnent damage. . 3. GAS OR DIESEL ENGINES 

THE INTERSTAGE PRESSURE RELIEF V A ~ V E  is , ' 

Fill engine crankcase, if so equippeb, using Me 
; .,proper spec of engine oil..ConMtl:your distributor 

provided to protect against interstage over for further information and purchsk ofthis oil. As 
pressure and is factory set for maximum pressure ....... an alternative, consult the engine manual for the 

engine manufacturets recommendations. 

DO NOT RESET 

If the pressure relief valve pops, it indicates 
trouble. Shut down the unit immediately and 
determine and correct the mallunclon. Inspect 
the head valves. Serious damage can result if not 
corrected and can lead to complete destruction ol 
the unit. Tampering with the interstage pressure 
relief valve, or plugging the opening destoys me 
protection provided and voids all warranty. 

LUBRICATION OF COMPRESSOR: Fill aankcase to 
proper level as indicated by oil sight gauge. Keep 
crankcase filled as required by usage. 

. . 



TROUBLE SHOOTING CHART FOR COMPRESSOR 

Always disconwt unit from power supply and relieve all pressure from air tank before 
DerfDrming any maintenance. "Lock Out" or "Tag Out" all power sources. Failure lo do so 
hay result i n  iquipmnt damage or injury. -1 Never o p e m  unit without M t  guard in place. 

I Never use gasoline or flammable solvent on or around mmpresaor unit Explosion may I 

SERVICE PROBLEM 
A Motor will not S M  
B Motor is Noisy or Overheats 
C Motor Stops 
D Compressor Runs Hot 
E Compressor Pumps Too Sbwly 
F Compressor Won't Shut On 1 
G Nokv Chedt Valve 

~ ~ ~- , 
H Excessive Ben Wear 
I Abnormal Pressure Fludualion 
J Air Escapes From Unbader Muffler When Running 
K Air Escapes From Unkader Muffler When Stopped 

- L inteaage Pressure ReM Valve Pops Of( Conrinuousb 
M Conmressor ~ v d e s  (runs) too Ollen I 

I . . .  
N I SMer K i i O u t  

POSSIBLE CAUSE OF PROBLEM ( N M L K J  I H 
I 1 I Main Switch and Fuses I 

I I 

2 1 Magnetic Starter Healer Coils 
3 1 Maonetic Starter I I 1 1 1 I I I 

. . .. 

9 Diny Aflermoler; Cylinder and Intercooler 
10 'V' Belts Improperly Tensioned . . .  . . ... .. . . .. . 

11 lmpmper Flywheel Rotation 

12 Cornmessor Pump Valves 

This is for optiond Pam. 



EXPLANATION OF TROUBLE SHOOTING GUIDE 

112. Check all fuses and switches on lines to motor to be sure 1 is receiving power. Chedc for loose or faulty 
wires. 

3. A magnetic starter embodies a reset button which may be used to place the motor back in service after some 
unusual power condlions. 

415. A pressure switch uses a diaphragm to open and close a set of points. Points may become p i e d  or dirty 
through use. Clean by "touching up" with sandpaper or replace. See instructions in pressure switch cover. 

Disconnect unll from power source before checking pressure [AWARNING I witoh 

6. Low voltage is prime cause of motor trouble. Ask you power company to test for low vohage. 
7. Most electric motors are of the sealed bearing type. Check motor manufacturer's recommendation. 
8. Water in the form of vapor is compressed along with incoming air and condenses in tank. Tank must be 

drained daily so that full storage capacity of tank may be used. To drain, relieve tank pressure, open pet cock 
at bottom of horizontal or vertical tank. ll compressor is equipped wkh automatic tank drain, drain manually 
once a week. 

The fins on the cylinder and tubing should be free of dirt which acts as an insulation. This is easily done by 
periodically blowing them dean or through the use of a wire brush. 
"V: belts must be tght enough to transml the necessary power to the compressor. f f  too tight they will 
overload the motor. If, by pushing down on one bek, its top lines up with the bottom of the bet next to it, the 
tension is correct. Should 1 be necessary to change the tension, slide the engine or motor in slots provided 
in tank baseplate to desired positiion. 

Disconnect unit from power source before checklng or adjusting ~AWARN I NG I b e k  Always relnslall bell guard after adjusting beits. 

The fan blade flywheel must rotate in the direction shown by the arrows. 
Compressor valves may become fouled by carbon or other foreign matter. To service, remove manifold and 
extract valve. Remove screw in center of valve and clean all parts. Seat and disc may be lapped in on fine 
sandpaper I badly carboned. if a smooth finish cannot be obtained, replace with new parts. Reassemble 
and install, taking caution that all parts are returned to their original position with screw head up. 
All air lines from compressor to tank and from tank to air operated devices should be tight. A soap solution 
will show bubbles when put on a leaky joint. At 175 PSlG a 1/32" hole will allow almost 3 cubic feet per 
minute of air to escape. 
Pilot Valve adjustment is found on page 20. 
Check pilot valve for lowe connections. 
The centrifugal unloader vahre may become fouled by foreign matter. To clean, unscrew hex cap on end of 
unloader, remove spring and ball, to remove ball, you may need to "mck" flywheel. Clean or replace I 
necessary. 



EXPLANATION OF TROUBLE SHOOTING GUIDE (CONT'D.) 

17/l8. Before s e ~ c i n ~  check valve, be sure pressure in tank is ZERO. Replace check valve, 
Badly worn coipressors which are pumping oil may deposit carbon w~hin aftercooler tube and check valve, 
restricting flow of air and possibly plugging these parts completely. These parts should be cleaned or 
replaced. 

Disconnect unit from power source and relleve tank pressure before 

Motor pulley and flywheel must be in line to prevent wear on sides of belts. ll misaligned, disconnect unit 
from power source and move pulley in or out by loosening set screw on key and tapping pulley in appropriate 
direction. 

Intake filter should be cleaned periodically to allow unrestricted flow of entering air. To service filter, remove 
wing nut, metal cover and filter element. Element may be blown clean with an air nozzle if moderately dusty. 
Heavily fouled elements should be replaced. Never clean element with fuel oil, gasolineor flammable solvent. 
Cool running and long life can be assured by careful attention to crankcase oil. Check frequently and change 
as indicated on compressor data sheet. 

PARTS LIST 

MAJOR COMPRESSOR COMPONENTS 

Parts avnmon to dl models ex+ 
basemounted: 

7) Pressure SwitEh - M1227 
8) Presure Rebl Valve - M2843 
9) Pressure Gauge - M519C 
10) Drain Coch - M521 

1 1  11) Chedcvalve - P05822A 
12) Tank Drain - 2-1542 - Horizontal Tank 

- 2-1541 - V e h l  Tank 
13) W Guard - 2-307 

(All units ex+ those equippel 
w a h a b ~ a l l e n o o l e r s )  

Addibcd pluls fa Duplex Unil (Not Shnvn) 
Abernator Class 47, 208V, 3 Phase; P 1 W  

230V, 3 Phase; P M 4 A  
460V, 3 Phase; P05815A . MagWk SMIw (2). Spedfy Vdlage 

Phase 



PARTS LIST CONT'D 

Model 
Number 

. TANK MOD 

3 

Ah Tank 

ILLUSTK - 
4 

Hand 
valve 

'ED (See Precedillg Page) 

1 Phars 

M5m7C 
M5207C 
M5207c 
M7W9D 
M7M9D 
M7WW 
M4309D 
M4309D 
M4309D 
M7W9D 
M W D  
M7M9D 
M W D  
M5207c 
M5207C 
M7W9D 
M m 9 D  
M430BD 
rn 
U43SD 
M r n D  
M m 9 D  
M m 9 D  
M5207c 
M7W9D 
M430BD 
M W D  

P07981A - Pulley 
W8135A - Bushng 
m m i ~  - pulley 

W8135A - Bushmg 
WiB81A - Pulley 

P08135A - Bushmg 
m 7 w  A - P U ~ Y  

m 1 m  - Bushlng 
R7BB1A - Pulley 

POB135A - Bushmg 
FUi381A - Pulley 

POB135A - Bushlfq 

3 P ~ M  

MU07C 
M5207C 
M5207c 
Ml424 
MI424 
M1424 

W D  
W D  
M4309D 
M7W9D 
M7W9D 
M7W9D 
M r n D  
M 5 m X  
M5207C 
MI424 
MI424 

W D  
W 9 D  
W D  
M7W9D 
M7W9D 
M W D  
M5207C 
MI424 

M4309D 
M r n D  

PO798lA - Pulley 
FU8135A - Bushing 
W7981A - Pulley 

P08135A - Bushlng 
FQ7981A - Pulley 

W8135A - Bushing 
m m i ~  - PUI~Y 

PM1135A - Bushmg 
P07981~ - Pulley 

POB135A - Bushing 
FU7981A - Pulley 

W 3 5 A  - Bushing 

' 'BR' unla am not supplmd with mks. Bksephm P09195C is common m all mod& 



R-1 OD AND R-1SB 
FLYWHEEL, CYLINDER, CRANKCASE & UNLOADER ASSEMBLY 

PART NO. 

NR146C 
Ma45 
NR29A 
NR7A 

UB 
MI915 
M465 
M l r n  
M2326 
RE714 
M459 
M492 
M461 
2130 

SE1430 

S E l W  

SE1430B 

SE1430C 

NAE 

Cyhder 
Screw. Hex Head Cap 
Gasket. Cylinder F!.qe 
Flywheel . 
Kv 
Screw, Hex Head Cap 
Nut. Hex 
Crankcase 
PP plug 
Gauge, Oil Level 
P i  Plug (Oil Rl) 
P i .  Oil Drain 
Cap, Oil Drain 
GASKET SET, GOV. HOUSING 
Gasket Gov. Housing 
1.m Thii) 
Gaskel. Gov. Hasing 
[.W Thii) 
;ask. Gov. Hasing 
:.01cr Thick) 
;ask. Gov. Housing 
'.015' Thi i l  

- 

PART NO. 

NRBOA 
M472 

SE1489 
NRlW 

SE583B 
SESZ 

SE 59% 
M466 

RE1494 
M912A 
SWo 
SE587 

RE10100A 
24593 
M2400 

Z12414A 
SE586B 
W7841A 
SE591 
NRlOl 
2764 

REP. 

1 
6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

Gov. Hcusing 
Screw. Hex Head Cap 
Gas&. Gov Hw* CQVm 
Phle, Gov BaMe 
Spmdle. Gov. m. 
Gov. m. 
pi. GOV. m. 
Washer. Spring Lock 
Screw, Hex Head Cap 
Washer, FM 
Spcing, Gov. Main 
S h ,  Spring 
Corer. Gov. Housing 
MUFFLER ASSY. UNLOADER 
Screw, Hex Head Machine 
RELEASE VALVE ASSY. KIT 
Plunger, Release Vake 
Ball Release Valve 
Spring. Release Valve w, - Valve 
GASKET SEI, COMPLETE PUMP 

19 
20 
21 
22 
23 
24 
2s 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
33 

- 
REP. 



- 
ITEM - 

1 

2 
3 
4 

5 
6 
7 

- 

R-IOD AND R-15B 
CRANKSHAFT, PISTONS, CONNECTING ROD ASS'YS. 

PART NO. 

R105 
R155 

ZNR16 
OSN4 
2750 

2752 

NSS 
MI583 
R1024 
R1524 

NAME 

Crankshall (R-IOD only) 
Crankshall (R-158 only) 
ASSY; Main Bearing 
Oil Seal 
KIT. CONNECTING ROD ASSY. 
(Items 5.6.7 h 8j 
R-158. Low Pressure h High Pressure 
R-IOD, Low Pressure 
KIT, CWNFCTMK; AOD ASSY. 
(Items 5,6,7 h 8) 
R-1OD. High Pressure (side only) 
bnneding Rod 
Boh. Caneding Rod 
Dipper. Oil (R-IOD only) 
Ihpper. 04 (R-15B only) 

NAME 

Bearing. Pbton Pin 
Pion. Low Presswe w R n  
Pion, High Pressure w/P'm 
Pin. P i o n  
Ring. P i o n  Pin Relainmg 
RlNG SET, HlGH PRESSURE PISTON 
RING SET. LOW PRESSURE PISTON 
KIT, HlGH PRESSURE PISTON ASSY. 
(Hm lo, 11, 12 h 13) 
KIT. LOW PRESSURE PISTON ASSY. 
(Ilem~ 9. 11. 12 h 14) 
KIT. COMPLETE RlNG SET 
(Items 13 h 14) 

- 
REQ. - 

2 
1 
1 
2 
4 
1 
1 
1 

1 

1. 

- 



PART NO. 

Saew, Hex Head Machine 
Seat, lmake Vaive 
k c .  Vdve 
Spring. V h e  
Cage. Intake Valve 
Gasket, valve 
m.  ex ~ e a d  k i n e  
Gasket. valve 
Cage. Exhausl Valve 
Spring. Exhausl Vaive 
Disc, Vaive 
seal. Exhausl valve 
Gasket, valve 
Screw. Hex Head Machine 
Gasket. valve 
Seal, lntake Valve 
Disc, valve 
Wng, Valve 
Cage, Intake Valve 
Gasket, vah 
Screw, Hex Head Machine 
Gasket. valve 

REQ. ITEM 

I n 
1 24 
1. 25 
1 26 
1 27 
1 28 
1 29 
1 30 
1 31 
1 32 
1 33 
1 34 
1 35 
1 36 
1 37 
1 38 
1 39 
1 40 
1 41 
1 42 
1 
1 

PART NO. 

M21W 
RE760 
RE1062 
RE757A 
PC4136 
RE1ME 
NR2B 

P09669C 
PO91 738 
P05005A 
SE542 
SEW 

PO4999A 
W5050A 
W3592A 
P09704A 

2812 
2813 

25117 
2115 

25155 
25156 

Cage. Exhaust Vahe 
Spring, Valve 
k c ,  vdve 
Seat. Exhausl Vahe 
Gasket, valve 
Manifold, LP Exhaust 
Manifold. HP Exhaust 
Manifold. LP Intake 
Manifold, HP Intake 
Screw, Hex Head Cap (A0 Manitdds) 
Femle 
Nut, mmpression 
lntake Finer 
Filter Uement 
Inleaage Pressure Relief Valve 
Pressure Reliel Valve 
VALVE ASSY. LP INTAKE' 
VALVE ASSY, LP EXHAUST 
VALVE ASSY, HP INTAKE' 
VALVE ASSY, HP EXHAUST 
COMPLETE VALVE S F i  wW;ASKETS' 
COMPLETE VALVE GASKET S F i  

See page 20. Unloader KU, b r  intake wives br head unbader pumps Use 26795 -Om@& Vaive Set for Heed Unloadec Pumps. 

- 



R-15B 
INTERCOOLER & TUBING 

ITEM 

1 
2 
3 
4 
5 
6 
7 

PAAT NO. 

M2863 
ZSB250A 

M28M 
ZVB375 
M2864 
M2868 

ZRE412A 

NAME 

Compression Mting 
Tube. Unloading w/Mthgs 
ComprePion Fming 
Breather Tube wFmings 
Cmpre&n Fming 
Compression Mting 
lnterader wffings 

REP. 

1 
1 
1 
1 
1 
1 
1 



CONSTM SPEED HEAD UNLOADER KCT 26314 
For Air calpmw Rnp Yodels R-1OD and R15B 

NOTE: This is optioml equipment and may not be induded is raised to a predetermined setting, this air is released to an 
on your unit. intake valve hold3pen mechanism. The compressor stops 

compressing air and funs free unll the pilot valve senses 
The purpose of constant speed unloading is to provide a that ihe pressure in ihe tank has dropped to the 
means of slopping or starting lhe compression of air by the predetermined setting. A! lhis time lhe air is released from 
wmpressor without stopping or starting the elemc motor or the intake valve hold-open mechanism, and the compressor 
gasoline engine after each cycle. starts compressing air again. 

To accomplish this, an air pilot valve is used to replace the The parls called out below replace or are substiluted for 
pressure switch used for stopstart operation. The pilot those found in tha regular park list. 
valve senses storage tank pressure, and when the pressure 

26314 - CAPTURED UNLOADER VALVE 

TYPICAL MANIFOLD ASSEMBLY 
FORHEADUNLOADERS 

- 
REF. 
No. - 

1 
2 
3 
4 
5 

6 
7 
8 
9 - 

REF. 
NO. - 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 

- 
REF. 
NO. - 
12 
13 
14 
15 
16 
17 
18 
19 
20 

- 
TOTAL 
REQ'D 

TOTAL 
REQ'D - 

1 
1 
1 
1 
1 
1 
1 
1 
1 

PART NO. 

PART NO. 

PO91748 
P02306B 
Po99UA 
P02547A 
26308 

W 7 A  
P01882A 
P09086A 
Po929614 
PW746A 
P09171A 

PART NO. 

M2879 
M705 
M a 6  
M801 
M2853 
M2881 
M2W 
ME07 
M2881 
26314 

LOW PRESSURE 
2-6312 LP 

LP Intake Manifold 
Cyhder 

Unbader Piston 
C-Rig 

LP Valve Assembly 
(includes 6,7,8,9) 
Unbader Finger 
Unbader Spring 

Lcc!ulul 
Guide System 

HIGH PRESSURE 
26313 HP 

HP Intake Manifold 
Cylinder 

Unbader Pislon 
O R i  

HP Vaive AssemMy 
(includes 6.7.0.9) 
Unbader Finger 
Unbader Spring 

Locknut 
Guide System 

Cylinder Gash 
Valve Gasket 

HIGH 6 LOW 
PRESSURE 

hmpre&n Fming 
Manilold Tube 
hmpression nling 
iduating Tube 
'ibt Vaive 
hmprenion Mting 
k, Hex Head Cap 
dwnting bracket 
hmpression Fmng 
iEAD UNLOADER KIT 



OPERATION AND ADJUSTMENT OF PILOT VALVES 

MTG 

(SENSING ~ U B E  FROM 
AIR RECEIVER) 

PILOT VALVES 

ASSEMBLY PART NO. PRESSURE RANGE, PSIG. 

80 - 100 
M2854 90 - 120 
M2853 140 - 170 

The Pilot Valve is designed to act as an automatic 'on' and 'off' air 
'switch. When in the 'on' position it allows air to flow from the tank 
through the valve to some device such as a compressor suction 
unloader, thus actuating it. In the 'off' psiSon this valve stops Me 
llow of air through the valve and releases the pressure in the line to 
the device. 

The Pilot Valve works as follows: Tank air pressure acts on the 
bottom of the valve. When pressure is great enough to overcome 
spring force holding valve down on lower seat, it lilts OH seat and 
allows air to Row around valve and out through side opening in Pilot 
Valve. When valve lilts off lower seat it moves up and seats on upper 
seat where it is held by tank pressure. When pressure in tank and on 
valve drops, spring forces valve back down on lower seat. Air in line 
to device being actuated can then escape through upper seat and out 
vent hole. The pressure at which the Pilot Valve is 'on' or .OR is 
controlled by the spring which has been installed at the factory. A 
small adjustment can be made in the field by changing the spring force 
by compressing the spring more or less with the adjusting screw 
provided on the Pilot Valve. 

COMPRESSOR PILOT VALVE 
PRESSURE ADJUSTMENT 

Proceed with the following instructions while compressor is running: 

1. Loosen locknut (4) and back o l  several turns. 
Do not turn differenual adjuster (3). 

2. Check reading on !he tank pressure gauge. 
Set the compressor maximum pressure at 170 psig. Turn 
threaded cap clockwise to increase pressure or 
counterclockwise to decrease pressure. 

3. After pressure is set, tighten locknut (4). Be careful not 
to move the threaded cap (1). 

COMPRESSOR PILOT VALVE 
DIFFERENTIAL PRESSURE ADJUSTMENT 

Proceed with the following instructions while compressor is running: 

1. Loosen locknut (2) and back o l  several turns. 
2. Check reading on he tank pressure gauge. Set the pressure to 

30 psig differential (unload at 170 psig, reload at 140 psig). Turn 
nut (3) clockwise to increase differential pressure or 
wunterdoCkwise to decrease differential pressure. 

3. Alter pressure is set, tighten locknut (2). Be careful not to move 
nut (3). 



UNIT HAZARD DECAL LISTING 

DESCRIPTION 

Retain Labels 
DANGER - Breathing Air 
DANGER - Drain Tank Daily 
DANGER - Valve Maintenance 
DANGER - High Voltage 
DANGER - Auto Start 
WARNING - PressureISafety Valve 
WARNING - Rotating Parts 
WARNING - Hot Surfaces 
WARNING - Tank Ressure 
CAUTION - Clean Filters 
Unit Location 
Rotation Direction 
Pressure Setting: Master 
Ressure Setting: 140-175 psig 
Maintenance Insnuctions 
*Dual Control Valve 
*Low Oil Safety Control 
*Automatic Tank Drain 
Model & Serial Number 
Service Information 

*For Optional Pans 

UNIT HAZARD TAG LISTING 

IMPORTANT - Elecuical Specs 
DANGER - Valve Insmctions 
WARNING - Read Owners Guide 

PUMP HAZARD DECAL & TAG LISTING 

DECAL - Retain Labels 
DECAL - DANGER- Adequate Filtering 
DECAL - Rotation Direction 
DECAL - Service Filter 
TAG - DANGER - Valve Instructions 

PART NO. 

P09879A 
P09376B 
P09430B 
P09750B 
P04934A 
P09384B 
P09752B 
P09373B 
P09758A 
P04983A 
MI736 
PO45 18A 
M422 
P09388A 
P04988A 
P04993A 
P05381A 
P02134A 
M653 
P05179A 
P04995A 

P05257A 
P09852A 
P04996A 

P09879A 
P08586A 
M442 
M1736 
P09852A 

TAG - WARNING - Read Owners Guide P04996A 



UNIT HAZARD DECALS & TAGS 

Read undemnd, 6 retain all 1 &and OMWS Uanuals 1 

CAUTION, SERVICE FILTER 
ELEMENTS WEEKLY 

YOU oncw IN wm cowonlows -4- 

fl hwlhn. Maintain a min. 
O K  in. wall or other 
solid obstruction. 



UNIT PRESSURE FACTORY SET AT 

0 I 14~175  PSlG , I 

MAINTENANCE INSTRUCTIONS 
WARNING: TURN OFF POWER BEFORE SERVICING TO AVOID 
POSSIBLE PERSONAL INJURY AND/OR PROPERTY DAMAGE. 

THE muowlffi INSTRUCTIONS ARE BASED ON NORMAL OWtunON. ALWAYS 
REFER TO OWNER.S MANUAL FOII DETAIEO INSTRUCTIONS. IF THE unn IS IN 
AN EXCESSIVELY DUSTY AREl INCREASE FREQUENCY W A U  CHECKS. 

DAILY: . Cks* k. WOa dl kl k 
.aunnroDndnvuhnmm. . a*6 br m """,",I nh. or ribntb". 

WEEKLY: h .ir filur. . h .II uum.1 pM ol a4wm"- ."d Wnr. 
s m , n h s w b . ~ ~ l v l w t o . r m n n d o a m n * *  

MONTHLY: Impst nnin .ir .)nqm .br wt.. 
. I ~ o i l i l ~ o n ~ , n I I ' Y .  . Cks* bdi  IW .nd -. 

M R Y  3 
MONTHS: Urns. dl. 

I- I* - w i  nd d m  n mom. .A-u 

A DUAL CONTROL VALVE. 
OPEN VALVE COMPLETELY FOR 
CONTINUOUS RUN OPERATION. 
CLOSE VALVE COMPLETELY FOR 
STARTSTOP OPERATION. . ~ n r  

MODEL 
SERIAL NO. - 

u SERVICE INFORMATION 
FOR SERVICE CALL "SERVICE DEPARTMENT" AT 

81s 187&3121 OR WRITE TO: 
CHAMPION PNEUMATIC MACH. CO. 

1101 NORTH EUCLID AVE. 
PRINCETON. ILLINOIS 61356 - 

I IMPORTANT NOTICE! 
nis UNIT IS UIRELI FOR AN AC ancum OF 

0 0 11SVOLT 0 WCYCLE 0 1 PHASE 
0 230VOLT 0 OTHER 0 3 W E  
0 4En VOLT 

IMPORTANT 1 a 

4. It motor hlls to stmrt, rrrHy 011 
Iml In emkcas. of compmssol 

2.n dl 1 . r r l  Is low, turn power d 
and add oil. 

3. Depmss msat button on low 011 
control and turn porn on. 

* c o ~ u n  u w b  d.t. chart tor 
d a ~ ~ o d  lmtructlonr - 

X W A R N I N G  
DO NOT OPERATE DMI BEFORE READING AND 
UNDERSTANDING OWNERS GUIDE FOR INSTAG 
IAnON. ASSEMBLY. AND OPERAnON OF THIS 
EQUIPMENT. FAILURE TO COMPLY CAN CAUSE 
IMURY AND/OR PROPERTY DAMAGE 



PUMP HAZARD DECALS & TAGS 

4 CAUTION, SERVICE FILTER 
ELEMENTS WEEKLY 

MORE OFTEN IN DUSTY CONOlTlONS u'ns 

W A R N I N G  
DO NOT OPERKTE UNIT BEFORE READING AND 
UNDERSTANDING 0- GUIDE FOR INSTAL- 
LATION. ASSEMBLY. AND OPERATION OF THIS 
EQUIPMENT. FAILURE TO COMPLY CAN CAUSE 
IN'JURY AND/OR PROPERTY DAMAGE 



RECORD OF MAINTENANCE SERVICE 

DAILY 
CHECK OIL LEVEL 
DRAIN MOISTURE FROM TANK 

WEEKLY 
CLEAN FILTER 
CLEAN COMPRESSOR 
CHECK V-BELTS 

I MONTHLY 1 EVERY 3 WNTHS 1 INSPECT AIR SYSTEM CHANGE OIL I INSPECT VALVE ASSEMBLIES ( TIGHTEN A U  FASTENERS 
TEST PRESSURE RELIEF VALVE 





CHAMPION PNEUMATIC MACHINERY CO., INC. 

AUTHORIZED REGIONAL PARTS DEPOTS 

ORDER DIRECTLY FROM THE FOLLOWING PARTS DEPOTS: 

NORTHEAST 
Connecticut East Hadford, CT 06108 

ARGO OF CONNECTICUT 
101 Goodwin St. 
Phone (M3) 528-9454 

Yassachu?lens Leominshr.MA 01453 
PRESTON AIR DIV. OF AIR 
COMPRESSOR REBUILDERS 
488 Main SI. 
Phone 1508) 5376064 
South Emlon. MA 02375 
ABLE AIR EOJIPMENT 

New Jersey a 

New York 

Phone &8123&6981 
~eedham neights, MA02194 
W LAMSON ELECTRIC CO 
43 Freemat St. 
Phone (617) 44468W 
Wobum. MA 01801 
CAL SUPPLY CO. 
9 Nmh Maple St 
Phone (617) 9380888 
East Rutherford, NJ 07073 
METROPOLITAN AIR 
COMPRESSOR CO.. INC. 
160 PiPaMn Ave. 
Phone (201) 9393355 
Middlerex, MI 08646 
WHITEMARSH CORPORATION 
80 Bakehnd Ave. Box 187 
Phone (WE) 3567070 
Albany, NY 12206 
TRlGlTY JACK 8 LUBE SERVICE 
506 Third St  
Phone (518) 465-4998 
Buffalo, NY 14228 
N.E. COMPRESSOR. 
DIV. OF KINEWIP. INC. 
365 C# Nqara Falls Blvd. 
Phone (716) 694-5000 
Bufhlo, NY 14227 
GLAUBER EOUIPMENT 
3900 Broadway 
Phone (716) 681-1234 
Johnstom, NY 12085 
KINHXIIP. INC. 
122 Water Sl. 
Phone (518) 76201 19 
Undenhunt, NY 11757 
AEROVAC SERVICES CORP. 
253 Counland St. 
Phone (516) 225-5678 
(315)45&4115 
N. Syracuse, NY 13212 
N.E. COMPRESSOR. 
DIV. OFKINEOUIP. INC. 
7340 Thompsan Rd. Norlh Phone 
Phone(315)45&4115 

Syracupe,NY 13211 
KINEQUIP, INC. 
5858 Easl Mdby Rd. 
Wrone (315) 454477 

Rho& Wand Crmslon, RI mOZO 
CAL SUPPLY W. 
258 Macklin Sl 
m e  (401) 946-1300 

Vermont Jonesvlllq YT 05466 
JOBBERSWAREHOUSE 
RI. 2 Bdton. Box 191 
Phm (W) 434-2142 

MID-ATLANTIC 

So. Camllna 

Virginia 

Mlyland Capitol Wghh, YD 20743 
CAPITAL COMPRESSOR 
9154 Edgeworth Dr. 
Phone (301) 3363712 

No. Carollna Charklle, NC BZ14 
STROUPE INDUSTRIAL 
400 Valleydde Rd. 
Phone (704) 393-3066 
Fletcher, NC 28132 
P(LMTC0LCO. 
23010 Rulledge Pd 
Phone (704) 687-3527 
Woodleaf, NC 27054 
AIR FLOW. INC. 
1850 Powdl ffl. 
Phone (704) 278-041 1 

Eastem Penn. Bath, PA 18014 
AIR POWERCOMPRESSOR 
7297 Park Dr., Box 289 
Phone (610) 837-8050 
Bahlh#n, PA 18017 
ACTlVEAlRECORPORATlON 
22 S. Commerca Way. Sune 1 I 
Phone (610)- 
Phllrdelphia. PA 19130 
EMCO SERVICE INC. 
1 SOg Fairmwn Ave. 
Phone (215) 763-8540 
ODose C* SC m5 
BILLS AIR COMPRESSOR 
104D SI. James Ave. 
Phone (803) 797-3231 
Slmpmmllb, SC 28681 
A l R m  INC. 
103WlaurmsRd..BoxT15 
Phone (803) 9678200 
Sumtn, SC 29151 
SUMTER MACHINERY CO. 
103 Bmokiyn St. 
Phone (803) 773-1441 
Chasrpake,VA= 
HOMAN INDUSTRIES IW. 
2113 Smii Ave., Box 1666 
Phone (804) 424-7655 



Ckrrtn,VA P26D 
HIKO, INC. 
IlwoOldStageffl. 
Phone (804) 74e-6191 
Lynchburg, VA USDb 
BARKERJENNINGS 
1303 Cam@eu Ave. 
Phone (804) 646-8471 
Ranolo,VAZ4Ol4 
SNLTZ MACHINERY 6 MFG. 
1546BmmleeAve., SE 
Phone (7M) 981-9359 
RanOke,VA m 7  
SARVER'S HYDRAUUC 
2550 Johnscn Aw. 
-(7M)- 

CENTRAL MID-WEST 
lllnolr Bmdvla ,  ll.80153 

THE COMPRESSED AIR CO. 
2401 Oardner W 
Phone (708) 344-41 10 
Chlcrgo, L 
PHILUPS AIR COMPRESSOR SERVICE 
SW S. WeSem Ave. 
Phone(312) TlsllM) 
Dlrrm, U 6lM1 
EPW SUPPLY CO. 
1114EaSlRivstRd 
Phone (815) 2885685 
oupo,iB2pB 
W TYPE COMPRESSOR SERVICE 
1712 No& Main SI. 
Phone (618) 2865268 
Yelr0JePak.L 80160 
HARRlS EQUIPMENT 
2010 Mm, Rub/ SI. 

(708) 3UQ866 
Qlncy, L 62906 
R. L rnENER 
2727 Gafdner m. 
Phone(217) 223-2190 
Rlnmtan. L6lS 
BOBBYS OF WEST PRINCETON 
Mvy.6Wa.BoxlM 
Phone (81 5) 8754433 
hdluupolla, IN 46118 
GREG SMITH EWIPMENTSALES 
3036 North Shennan Ava 
Phone (317) 542662 
s o u l h ~ Y 4 6 E l 0  
ACG. INC. 
56175 Rd. Box 3158 
Pholle (2i9) a?-Wo 
Columbus, MI= 
HOOSIER PARTS 
p05- msl. 
Rme (812) 372-3761 
lapam CHy. U SOBS1 
COMPRESSED AIR 6 ECUlPWNl 
m tw a8 ~01th 
Phone (319) 342-2440 
War,U 51302 
J.O. COUPRESSOR SERVICE 
750-ma. 
~horo (319) 3 7 ~ 3 . 4 5  

'IYlckh, KS gR14 
HAMCA CORP. 
711 NDRh Hydrauk Box 2017 
Phone (316) 262-2471 
Loulavllk, KT 40219 
COMPRESSOR TECHNOLCGlE 
1 0 2  Ulrich Ave. 
Phone (W) 068-5356 
Uvonla, MI 48150 
ARO EQUIPMENT CORPORATION 
31181 Schmbim Rd 
Phone(313)52S6330 
Bymn cntsr, MI19315 
COMPRESSED AIR ENGINEERING 
152Bllh S. SW, Box 959 
Phone (616)281-8500 
Ylpls Gmw, YN 55369 
KRUOE - AIR INC. 
lmsl couny Rd. 81 
Phone (612) 4 2 W  
blumbh, YO 65202 
B O O M  SERVICE 
1 1 1 0 C c u n s ~  
Phone(314)4666112 
st Loula, YO 63101 
W TYPECOMPRESSOR 
509 wive, s e .  4M) 

Phone (314) 241-4283 
b u r  Uly, YO 6010 
MYERS BROTHERS OF I(AHW ClTY 
1210 W e d  28th SI. 
Phone 1816) 931-5501 
Om& NE 68117 
OMAHA PNEUMATE 
7117'0'SI. 
Phone(&) W G l l  
Clndnnalt. OH 45241 
AGGREGATE EOUIPMENT 
mwcanmeroeB)vd. 
Phone (513) TI2-61 W 
Cbwhd,OH 44114 
B 6 M AIR COMPRESSOR 
1310 EaSl49fh Sl. 
Phom (216) 881-9494 
blumbur, On 43204 
AGGREGATE EQUIPMENT 
3208 VaOeynew Dr. 
Rwne (61 4) 279-7XK) 
D a m ,  OH 45101 
AGGREGATE EQUIPMENT 
15W Kumr Rd. 
Phone (513) P44022 
or (800) 214-8022 
MudUm, OH 44618 
ACllDN AIR 
7890 Navane ffl. S.W. 
Phone (216) €S%W3 

PHIL LEAK CO. 
105 So. ad stale Rd.. Box 379 
Phone (419) 6883266 
&,PA 1 6 m  
EARL E. K M X  COMPANY 
1111 BamnSI. 
Phone (814) -2754 



SOUTH 
Alabama 

PHlaburgh, PA lSZOl 
KRUMAN MUIPMENTCOMPANY 
3002 Penn Ave., Box 4038 
PhMe (412) 261-4847 
MIIweukee, wl $3210 Loulrkna 
WISCONSIN COMPRESSED AIR WRP. 
3056 W. Meinede Ave. 
Phone (414) 4424280 
MUaukee, WlSZO4 
COMPRESSED AIR SYSTEM. INC. 
420Soum5thSt. 
PhoW (414) 273-1994 
ar (am) Pl.6389 

Arkansas 

Oklahoma 

Tennessee 

Georgia 

Yontgomuy, U 36101 
ALABAMA MACHINERY 8 SUPPLY 
116CooraS(..Box20 
Phone (334) W 5 1  
~ort  smith, AR ~ 9 0 6  
EVANS ELECTRIC MOTORS 
43W Planlers Rd. 
Phone (501) 64815M) 
Rogers, AR 727s 
EVANS ELECTRIC MOTORS 
2001 13th St. 
Phone (501) 6360721 
Jackaonvllle, FL 32201 
GULF ATLANTIC EQUIP. 
4691 Dusk Couil, Box 10758 
Phone (904) 6366555 
Miami, R 33138 
PHILLIPS AIR COMPRESSOR. INC. 
217 NE 69th St. Texas 

Phone (305) 751-6586 
Miami. FL 33054 
COMP-AIR SERVICES 
13195 N.W. 28th Ave. 
Phone (305) 687-8787 
Rlviaa W h ,  R 33404 
AIR COMPRESSOR WORKS 
1956 Wesl9Th St. 
Phone (407),844-4559 
Tampa, FL 33616 
INTERBAY AIR COMPRESSORS 
5110 Sanh Weslshae &d. 
Phone (813) 831-8213 
Tampa, R33601 
TAMPA ARMATURE WORKS 
440.smSt .  
PhoW (813) 621-5661 
Atkmr, GA 30318 
STOVALL 8 COMPANY. INC. 
1198 Howell Mill Rd. 
Phaw (404) 3520481 
Allgum, OA 30913 
MECO INC. OF AUGUSTA 
512 S b p w  Dr., Box 696 
Phone (706) 724-7603 
C#ndh, OA 30551 
UNIER AIR PRODUCTS 
3m Fran St. 
Phone (706) 77a3939 
Y.mn,O131203 
AIR COMPRESSOR SALES. IN€. 
5490 Thomaaon Rd.,Box 2444 
Phare (912) 474-8460 

smyllm,a* 30080 
RELIABLE HYDRAUUCS 
5560 Sanh Cobb Dr. 
(a) 7948554 

Baton Rouge, LA msOB 
AIR COMPRESSOR ENERGY SYSTEMS 
10151 So. Perdw, Box 80048 
 hone 1x14) 272-2722 
Yamm,U 70898 
AIR COMPRESSOR ENERGY SYSTEMS 
710 Baa& Wd. 
Phone ( W )  W Z 1 4  
Jrluon, US 39115 
SOUTHERN SALES COMPANY, INC. 
761 HanisSt.,Box 1052 
Phone (601) 3550384 
Tupelo, US 38- 
COMPRESSOR 8 TOOLS, INC. 
105 a d  Runway Rd. 
Phone (601) 844-7023 
Oklahoma Clty.OK 73125 
EVANS ELECTRIC MOTOR 
1536 Sculh Western 
Phone (a) 631-1344 
Tulw, OK 74101 
EVANS ELECTRIC MOTORS 
2002 SW Blvd. 
Phone (918) 587-1566 
Yanphlr,lN 38126 
AIR COMPRESSOR SALES 8 SERVICE 
rn34EaaBUkSt. 
Phone(901) 522-1916 
Dallss. TX 75220 
w. NC. 
loss0 Shady Trail 
Phone (214) 3534765 
Cksnd FTd*, TX 75050 
W E D  P3WER COMPANY 
1 3 w G  
Phone (214) W796J 
burlon, TX 77076 
PM-E ECUIP. INC. 
915BrendaSt. 
Phone (713) 691-3081 
Houston, TX 77001 
TIDE-AIR .- 

4430 BnnrnMe 
Phone (713) 466-5471 
Huslon. TX l72B 
W 8 A INTERESTS 
2426 Lauder Rd 
Phone (713) 4490042 
Longview, TX 75608 
YORK FWER SYSTEMS 
8 0 a W o a ~ . B o x 3 9 3 9  
Phone (903) 7514700 
Sur )Jltonb, TX 78207 
E. G. HENDRlX CO. 
193 N. Laredo 
Phone (210) 7364666 
sm a b ,  n m i 7  
ACllON AIR 
10730 Hl@Okll BOX 171116 
Phone (210) 657-5913 



MOUNTAIN 
Arizona 

Colorado 

Nevada 

New Mexico 

Utah 

WEST COAST 
California 

U~M, n TWO 
GORDONB EOUIPMENT 
31 Nonh Old Spanish Trail 
Phone (512) 398-6669 
Wlchita Falls, TX m3W 
WESBROOKS INC. 
2012 Shepherd Access Rd.. Box 534 
Phone (817) 723-4181 

Phoenix. A2 W 0  
CANYON COMPRESSOR COMPANY 
4012 East Broadway Rd.. Sute 301 
Phone (602) 470669 
Tucson, AZ 85713 
FLUID AIR 
2227 So. Mission Rd. 
Phone (520) 623-9942 
Amda, CO BW02 
BLACKHAWK EQUIPMENT 
5595 Sheridan Blvd.. Bldg 2 
Phone (303) 421.30W 
Reno, NV 89506 
VALLEY COMPRESSOR SERVICE 
115750 Overland. Box 60127 
Phone (702) 972-5271 
Albuquerque. NY 87109 
MESA EQUIPMENT SUPPLY M. 
3820 Cammom Ave. N.E. 
Phone (505) 345-0284 
Yunay, UT 84123 
VALLEY PUMP & EQUIPMENT 
4260 South 500 Wen. Suite B 
.Phone (801) 265.9095 

Alladma, CA 91W1 
PACIFIC L lF l&  EQUIPMENT 
835 West Woodbury Rd. 
Phone (818) 7974100 
Bakersfield, CA 93308 
B. J. I W C S  
201 China Grade Loop 
Phone (805) 393-8143 
Beimont, CA 94002 
WEST COAST COMPRESSORS 
1305 Elmer St. 
Phone (415) 592-2855 
Cily ollndurhy, CA 91746 
ROTARY AIR COMPRESSOR COMPANY 
13419 Valley Bivd. 
Phone (818) 961-1536 
Mnuba, CA 93618 
SMITH AUTO PARTS 
153SolahKSt. 
PhMe (209) 591-3000 
El won, CA 62020 
D (L L KIUIPMENT WORKS 
1685 No. k f s M  Ave. 
Phone (619) 562.3373 
Fontarm, CA 92335 
ALLEMS AIR COMPRESSOR 
16762Spring St. 
Phone (909) 823.3522 

Fresno, CA 83745 
ASSOCIATED COMPRESSOR 
4651 Easl MeAve..Box2716 
Phone (209) 485-3184 
Glendora, CA 91740 
UNS ELECTRICAL MOTOR 1 T a  
438 West CNer Or. 
Phone (818) 963-9457 
Livennore, CA 94550 
GW COMPRESSOR 
3252 4th St. 
Phone (510) 447-2809 
Yodab ,  CA 95351 
RAYCO INDUSTRIAL SUPPLY 
512 R ~ e r  Rd. 
Phone (209) 5294984 
Oxnard, CA 93030 
INDUSTRIAL ELECTRIC MOTORS. INC. 
81 1 Mercantile St. 
Phone (805) 4834167 
Placentia, CA 92670 
GENERAL AIR COMPRESSORS 
151 W. Orangethorpe 
Phone (714) 9967660 
Lodi, CA 95240 
AIR PACIFIC 
826 N. Sacramento St. 
Phone (209) 334-4340 
Snnta Clara, CA 85054 
UNIV-AIR EQUIPMENT COMPANY 
862 Duane Ave. 
Phone (408) 727-4055 
Sunnyvale, CA 94089 
K.C. COMPRESSOR 
1248 Birchwmd 
Phone (408) 7457454 

Oregon Eugene, OR 974W 

a 
C& K PETROLEUM EOUIPMENT 
1501 west 2nd st. 
Phone (503) 344-3476 

Washington Seattle, WA 981 19 
DICKINSON EQUIPMENT COMPANY 
3 2 0  - 17th Ave. We4 
Phone (206) 2851090 

CANADA 
Ontario Toronto, Dnt Y82 5K7 

CAMERON COMPRESSOR LTD. 
105 Shandine Rd. 
Phone (416) 2348153 

HAWAII 
Hawaii Honolulu, HI 96819 

A. L. KlLGO CO. INC. 
180 Sand Lsland Rd. 
Phone (808) 832-22W 

FORM 15aZ5 REV 396 



PNEUMATIC MACHINERY CO., INC. 

1301 N. Euclid Ave. - Rinmm. Illirroir 613569990. (81% 815-3321 . FAX 815-8720121 
Mtrmfwdng m u  in Rinsum. Dlkmk. Mmlea. c.lifomi. 

m m  NA~NNWIDS (I(-m DP OI*MAON -BHIamnS AT YDUll 
A N ~ U . O w 0 1 m n m r ~ m  

GENERAL IUSTALLATION INSTRUCTIONS 

NOTE: ALWAYS READ OWNERS MANUAL PRIOR TO STARTING THE INSTALLATION. 

Comoressor Location and Connection to Air Main 

Locate in a clean, well ventilated room. A cool location is advantageous because it increases efficiency of compnssm. 
Allow a minimum of 12" between compressor flywheel and wall. Allow m m  around compressor for maintenance.and 
servicing. 
Mount compressor units on a solid floor, preferably concrete. 11 is nor nwssary to lag to floor. Mount level. 
Connect compressor unit to air main or l i e s  through a pipe union, and shut-off valve to allow. removal of unit if required. 
For base mounted units, a properly sized pressure relief valve must be installed in the compressed air Line before. the shut-off 
valve. See sketch below. 

Failure to properly size and install pressure relief valves can result in iajury or JAWARN 1 NG] death, a, equipment tiamage. 

Never connect multiple compressors directly together. Connet each c a p m m r  to air main maividindivjdually. piping must be 
installed in conformance with all awlicable codes includjn~ ANSI B19 and B31. 

When installing bare pumps. a PRESSURE RELIEF VALVE must be installed between the U M ) ~  pump outlet 
and the fmt major component such as HAND VALVE. CHECK VALVE, AFTERCOOLER. DRYER, etc. 

Pipe Sizes for Air Mains or Lines: "Tabk A" 

Aii mains and l i e s  must be of adequate size and strength for the system's requinmena. Eirher pipe or coppa tubing may 
be used. See "Table A" below, or consult the factory for recommended s k .  
See Drawing No. 1 for recommended installation of air piping system. 
Branch lines to various air tools and a p p l i e s  should be brought off top or side of mains to prevent entry of moisture as 
it condenses in the mains. Never connect a branch line at bottom of main. See Drawing No. 2. 

Electrical Service Wiring: "Table B" 

See "Table B" for proper wire size for mom horsepower, phase, and voltage on compressor unit installed. Improper wire 
size will cause excessive motor loads and possible motor bum-outs. 

Oil and Moisture Extractors. Oilers. Drvers & Pressure Reeulators 

Some air tools. spray guns, and air appliances require air in a special umdifion, Lee exextremely dry or oil laden. lhese 
accessories for maximum benefit should be installed as close to tool as possible. Consult your tool supplier or air compressor 
distributor for recommendations. 
Always use an air pressure regulating valve at point of use, depending on type of air device used 



Check all piping and fittings regularly 
to avoid "lealrs" in the system. 

"Table A" - P i ~ e  S i  for Com~resvd Air Lies 
Based on Clean, Smwlh Schedule 40 Rpe. 

'Table B" - Ek t r i d  W i  
All clefrrical connections should be made by a licensed electrician and in accordance with the electrical code for the particular area 
Wiring must be such that full motor nameplate voltage plus or minus 10% is available at the motor raminals during staning. 
Recommended wire sizes are as follows: 

Air 

cfm.  

1 
2 

WIRE SIZE (RUBBER COVERED) - AWG NUMBER 
Copper Conductor - 750 C Temp Rating - 300 C Ambient 

Based on 1993 National Elecmcal Code 

Len@ of Pipe Lines in Feet 

25 

H 
H 

7H 
10 
I5 
20 
25 
30 

50 

H 
H 

W i  hook-up must be made so bat flywheel will turn as indiead by anow on flywheel. 

single Phase 

75 

H 
H 

I 
2or3Phase 

I20V 

14 
14 
14 
12 
12 
10 
10 
8 
4 

100 

H 
H 

150 

H 
H 

575V 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
10 
10 
8 
8 

U)8V 

14 
14 
14 
14 
14 
14 
14 
14 
10 
8 
8 
6 
4 
3 
2 

U)8V 

14 
14 
14 
14 
14 
14 
12 
10 
8 

250 

H 
H 

200 

41 
H 

230V 

14 
14 
14 
14 
14 
14 
12 
10 
8 
6 

300 

H 
l/r 

230V 

14 
14 
14 
14 
14 
14 
14 
14 
12 
10 
8 
6 
4 
4 
3 

4M)V 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
12 
10 
8 
8 
6 



condensate flows along 
bonom of pipe to drain 
legs, preventing it from 
e n t e ~ g  feeder lines 

~ 

Hand 
Shutoff 
Valve 

Ressure Relief Valve. 

DRAWING NO. 2 

D m  to RJmt 
of Air use 

POOR INSTWATTON BETTER INSTALLATION BEST INSTALLATION 



SAFETY AND OPERATION PRECAUTIONS 

Because an air compressor is a piece of machinery with moving and rotating parts, the same precautions should be 
observed as with any piece of machinery of this type where carelessness in operation or maintenance is hazardous 
to personnel. In addtiin to the many obvious safety rules that should be followed wth this type of machinery, the 
additionalsafety precautions as listed below must be observed. 

Read all instructions completely before operating air compressor or unit. 
For installation, follow all local electrical and safety codes, as well as the National Electrical Code (NEC) and 
the Occupational Safety and Heailh Act (OSHA). 
Eledric motors must be securely and adequately grounded. This can be accomplished by wiring with a 
grounded, metalclad raceway system, by using a separate ground wire connected to the bare metal of the 
motor frame, or other suitable means. 
Protect the power cable from coming in contact with sharp objects. Do not kink power cable and never allow 
the cable to come in contact with oil, grease, hot surfaces, or chemicals 
Make certain that the power source conforms to the requirements of your equipment. 
Pull main electrical diknnect switch and d i i n n e d  any separate control lines, if used, before attempt~ng 
to work or pelform maintenance on the air compressor or unit 7ao out" or "lock out" appropriate switches. . .  . 
Do not attempt to remove any compressor parts without first relievkg the entire system of pressure. 
Do not attempt to sewice any part while machine is in an operational mode. 
Do not operate the compressor at pressures in excess of its rating. 
Do not operate compressor at speeds in excess of its rating. 
Periodically check all safety devices tor proper operation. Do not change pressure setting or restrict operaton 
in any way. 
Be sure no tools, or rags or loose parts are left on the compressor or drive parts. 
Do not use flammable solvents tor cleaning the air inlet filter or element and other parts. 
Exercise cleanliness during maintenance and when making repairs. Keep dirt away from parts by coverlng 
parts and exposed openings with clean cloth or Kraft paper. 
Do not operate the compressor without guards, shields and screens in place. 
Do not install a s h u t 4  valve in the discharge line, unless a pressure relief valve, of proper design and she. 
is installed in the line between the compressor unit and shut-off vake. 
Do not operate compressor in areas where there is a possibility of ingesting flammable or toxic fumes. 
Be careful when touching the exterior of a recently run motor4 may be hot enough to be painful or cause 
injury. Wih modem motors this conditiin is normal if operated at rated load-modem motors are built to 
operate at hiher temperatures. 
lrispect unit daily to observe and cured any unsafe operating conditions found. 
Do not "play around" with compressed air bemuse this can muse injuries. 
~ompresseb air from this machine ablutely must not be used for tood processing or breathing air without 
adequate downstream filters, purifiers and controls. 
Always use an air pressure regulating device at the point of use. 
Check hoses for weak or wom conditions before each use and make certain that all connections are secure. 
Always wear safety glasses when using compressed air blow gun. 

The user of anv air cornmessor ~adcaae is herebv warned that failure to follow the preceding Safety and Operation - - - -  - ~. - . ~~~ 

Precaulions can result in injuries or eq&nent damage. However, this does not state &fact ordoes ni t  mean to imply 
that the preceding l i i  of Safety and Operating PrecautDns is all inclusive, and further that the observance ot this list 
will prevent all injuries or equipment damage. - 



The proper compressor lubricant will protect 
your Champion compressor and allow it to pro- 
vide years of trouble-free service. Champion 
offers a specially-blended lubricant for the 
harsh environment of compressor service. 

This Premium Non-Detergent Reciprocating 
Oil isespecially formulated for Champion. It is 
blended from high quality, chemically stable. 
high viscosity index. The inherent stability of 
these base stocks is further enhanced by care- 
fully chosen additives. Oxidation inhibitors 
resist thermal degradation and the rust inhibi- 
tor has the ability to maintain its effectiveness 
over an extended period of time. The defoam- 
ents ensure any entrained air is released, 
and its good demulsibility permits water and 

'Shipmena made that exceed 400 lbs.. or 
when shipped with compressors to the same 
location are height allowed to first destination 

other contaminants to be readily separated 
from the oil. 

Available in 55 gallon non-returnable drums, 
5 gallon pails, one gallon bottles in cases of 
four each, and in one quart bottles in cases 
of twelve. 

55 Gallon Drum 
Part Number P08907A 

5 Gallon Pail 
Part Number P08908A 

1 Gallon Bottle, Case of 4 
Part Number P08909A 

1 Quart Bottle, Case of 12 
Part Number P09479A 

Shipmen*, FRB. Factory. Freight Not Allwed' 

in Continental U.S. 

Pneumatic Machinery Ca, Inc. 
1301 North Euclid Ave. Princeton, Illinois 61356 USA.  
Phone (815) 875-3321 Fax (815) 872-0421 n 

Form No. 8902162 Rev. 1193 



CHAMPION PNEUMATIC MACHINERY CO., INC. 
PRINCETON, IL 

Electric Wire Size Chart 
with Wiring Schematics 

mv, mv 6 Z(OV 

................................ 

..................................... 1 0 W  .Amps 
........................................ 8 THW 50 Amps 
......................................... 6 THW 

............................. 115Amps 3THW ................................... 10OAmps 6 W  ....................................... A m p s  
D m  Vdmw Uomm srmld ura m n m  sue lsted lor t o n s 1  MlesDe (nlpnest anpa) unlsrr o m s s  rpoufmd q BN ol UatsneJ w order. 

ALL=€ &TA IS EASED ON 1 9 9 3 ' ~ T l 0 ~ 1 1  ELECTRICAL CODE 
- 

SPECIFCATICWS-RECOULlENDED COPPER WlUE SIZE ( A M ) - 7 5  DEGREE C TEMPEWTURE UATING-30 DEGREE C &WENT 

lhm Phau 
k n u r l  SIarar 



'SUPPLY VOLTffiE 

mnetic starter 

'SUPPLY VOLTAGE 



Champion Five Year Warranty 
"R" & "PL" Series Compressors 

carry a one year warranty. 

This five year extended warranty will be prorated over the 5 years as follows: 

First Year 100% AUowance. Pam and Labor 
Second Year 90% Allowance, Parts and Labor 
Third Year 80% Allowance, Pans and Labor 
Fourth Year 70% Allowance, Pans and Labor 

60% Allowance. Parts and Labor 

Applies to CHAMPION logo, tank or base mwnted complete compressors only. 

Express Limited Warranty 
CHAMPION warrants each new air compressor unit rnanufmured by CHAMPION to be free fmm defects in material 
and worhanship under normal use and service for a period of twelve (12) months from date of insrallation or fifteen 
(15) months from date of shipment by CHAMPION or CHAMPION disnibutor, whichever may occur fust. 

CHAMPION makes no warranty in respect to components and accessories furnished to CHAMPION by third parties. 
such as ELECTRIC MOTORS, GASOLINE ENGINES and CONTROLS. which are wananted only to the extent 

equipped with thermal overload protection. 

The extended five year wamity will apply to ASME air receivers provided they are installed on rubber vibm isolator 
pads or approved equivalent. 

When a compressor pump, or component is changed or replaced during the warranty period, the newheplaced item is 
warranted for only the remainder of the o r i w  wm&ty period. 

Repair, replacement or refund in the manner and within the time provided shall constitute CHAMPION'S sole liability 
and your exclusive remedy resulting from any nonconformity or defen. CHAMPION SHALL NOT IN ANY EVENT 
BE LIABLE FOR ANY DAMAGES. WHETHER BASED ON CONTRACT. WARRANTY, NEGLIGENCE. STRICT 
LIABILW OR OTHERWISE, INCLUDING WITHOUT LIMITATION ANY CONSEQUENTI& INCIDENTAL 
OR SPECIAL DAMAGES. ARISING WITH RESPKT TO THE EQUIPMENT OR lTS FAILURE TO OPERATE. 
EVEN IF CHAMPION HAS BEEN ADVISES) OF THE POSSlBLlTY THEREOF. ~ 
CHAMPION MAKES NO OTHER WARRANTY OR REPRESENTATION OF ANY KIND, MCEPT THAT z: 
TlTLE, AND ALL OTHER WARRANTIES. EXPRFSS OR IMPLIED. INCLUDING WARRANTIES ! 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXPRESSLY 
DISCLAIMED. NO SALESMAN OR OTHER REPRESENTATIVE OF CHAMPION HAS AUTHORlTY TO MAKE 1 
ANY WARRANIIES. 



PNEUMATIC MACHINERY CO., INC. 
1301 N. EUCLD AVE. . PRINCEION, ILLINOIS 61356-9990 . Phone: 815-875-3321 

. . . Fax: 8 15-872-042 1 

Owner's Responsibilities 

INSTALLATION: 

Compressor must be located in a dean, well-ventilated, dry room to insure an adequate supply of fresh. 
clean, cool and dry air. 

Compressor flywheel should have a minimum clearance of 12" from any 0 b ~ t ~ c t i o n  to insure proper 
cooling of unit. 

Lagging tank mounted compressor to the floor is not recommended. When lagging is necessary, it is 
essential to shim the legs to avoid undue stress on the tank welds. For 5 year warranty to apply tank must 
be mounted on vibro isolator pads. 

Necessary electrical wiring and connections should be made by a qualified electrician and must be installed 
in accordance with all national and local electrical codes. 

MAINTENANCE: 

Refer to owner's manual for safety rules and detailed maintenance instructions and service Schedule. 

Keep oil level at the full mark. 

Change oil as required. 

Drain moisture from tank daily. 

Keep complete unit clean. 

Keep intake fiiters and valves clean. Inspect valves every 90 days. 

Keep belts adjusted propeliy 

Keep nuts, bolts, capscrews and all fittings tight. 

Fallure of owner to comply wlth safety rules, installatation and maintenance procedures outlined o 
Owner's Manual will void warranty. 

FREIGHT DAMAGE: 

Freight damages & not constitute warranty or sewice adjustment. CHAMPION'S t e n s  are FOB point of 
shipmentnactory, and CHAMPION'S responsibility ceases upon delivery of material to carrier and obtaining 
receipt for same. It is the responsibility of the receiving customer to file damage, shortage or concealed 
damage claim with the delivering carrier on receipt of material. 



PNEUMATIC MACHINERY CO., INC. 
1301 K. Euchd Avc. . Prlncslon. Illinois 61356-9990 USA Phone 1815) 873-3321 . FAX (815) 8 7 X U 2 1  

Manufacuring Planu in Princcmn. lllmoir . Mantcca. Califomm i 

MOTOR HP 8 AMPS 
ELECTRICAL WIRE, FUSE & BREAKER SIZES 

The following table gives wire, breaker, and fuse sizes based on Horsepower. Voltage 8 Phase. Motor Full Load Amps are 
taken from motors currently used by Champion. The wire. breaker 8 fuse sizes are provided as reference for the installer and 
are based on the 1996 National Electric Code. All wiring should be performed by a licensed electrician or electrical contractor. 
and must meet all applicable codes for area where installed. 

DUAL ELEMENT. TIME 
DELAY --- ~~ 

COPPER CONDUCTOR 7SC UL CLASS RK5 CIRCUIT BREAKER 
MOTOR TYPICAL RATING - 30'C AMBIENT FUSE IINSTANTANEOUS TRIP 

HP VOLTAGE MOTOR F.L.A. WIRE SIZE AWG NO. (USED WTH PROPERLY %CEO OIL 
CIRCUIT BREAKER, 

RElAYl CONTINUOUS AMP RATING 

SINGLE PHASE UNITS 

30 

NOTES; t .  To insure proper coordination between the heater element and short UrwP protective device, consult the heater table packaged 
with the motor controller. 

7A 
3A 
15A 
7A 
15A 
7A 

30A 
1 5A 
30A 
15A 
50A 
30A 

IOOA I 50A 
30A 
1 OOA 
50A 
100A 
50A 

150A1100A 
50A 

2. When maximum branch-circuit, short-circuit prolective device ratings are shown in the manufacturers overload relay table for 
use with a motor controller, or othemise marked on the equipment. they shall not be exceeded. 



I AUTOMATIC 
TANK 

air compressors DRAIN VALVE 
serv'ice da+a 

REF 

PART No 

T PARTS UST 

DESCRIPTK)N 

NUT, Xmer Lock 
SCRNV, T m  
BODY. Xmer 
COVER. D i  
DIAPHRAGM 
PLATE. Diaphagm 
BODY. Valve 
RING. 0 
STEM. Valve 
DISC. Valve 
WASHER. Disc Badcup 
NUT. Hex Brass 
SPRING: Vatve 
GASKET 
PLUG. In& 

SCREW. Filliimr Heat Machine 
SCREEN 
TANK DRAIN ASSEMBLY. Caplem 
TANK DRAIN w/lns8lh0on ICI( 

(Champion Units) 
DRAIN w M  (Commandair Unh) 
REPAIR KTT 

OPERATION 
At the end of each pumping cycle, any compressor 
equipped with a centrifugal unbader' or pressure 
swilch with a pressure release valve, exhausts air from 
the lines b-en mmpressor and lank This 
exhausted air is used to actuate the Champion 
Automatic Tank Drain Valve. 
The exhausted air is delivered into the diaphragm 
cover, (4) depressing the diaphragm (5). This forces 
the diaphragm plate and valve stem (6) and (9) down, 
unseating valve disc (1). Storage tank pressure then 
forces moisture acarmulalion at the bottom of tank 
through flexible tube and tank drain valve (see diagram 

NSTALLATION 

1 
The Champion valve may be mounted vertically or 
horizontally as required. It must be mounted rigidly to 
compressor or tank using mounting flange. The flange 
has been drilled to aaxlmmodate 'I2 bits. A new tank 
drain fining with flexible tube anached may be ordered 
and placed in any tank opening, or existing manual 
drain fining and tube may be retained and used. Make 
sure flexible lube reaches bonom of tank. If desired. 

U imake tube and mmpression fining may be pul in plaee 
of drain codc vahre in manual drain opening. Connect 
as shown using %' or '/i mmpression fmings. 

reverse side). l ime  (1. 2 8 3) allows the exhaust air 
depressing the diaphragm to bleed off. The length of 
time required to bleed oft air determines draining time 
of valve. The time screw (2) opens or c k e s  air bleed 
hold providing the operating range necessary to assure 
complete drainage. 

'Only compressors equpped with centrifugal unloaden 
or unloader-type pressure switches can use this valve. 
The auto tank drain WILL NOT WORK with gasoline 
driven or continuous run units using head unbader. 

Where necessary to run mnnectbn into diaphragm 
cover on timer side, timer may be unscrewed and 
replaced on the opposae side. When adjusting timer. 
timer screw should be turned to give draining time just 
long enough to clear exhaust of all trace of moisture. 
Turning timer screw (2) CLOCKWISE LENGTHENS 
DISCHARGE TIME - COUNI'ERCLOCKWISE 
SHORTENS DISCHARGE TIME. For best resuk. 
cycle. Tighten lock nut (1) when timer screw is set. 



SERVICING IS NOT running. insped compressor chgk valve. 

IF VALVE FAILS TO OPEN. Check for leaks in line 
Replace check valve disc 1 air k leaking badc from 

form unloader or pressure release valve to automatic 
tank 

drain vaive. Check lo see that timer has nd been 
ll timer works mnedly and valve fails to dose. remove 

unscrewed too far. U trouble perskts, remove imake 
intake plug (15). spring (13) and valve stem assembly. 

plug (15) and dean chamber. ll this fails, remove 
Thii assembiy indudes valve stem (9). '0' ring (8). 

diaphragm cover (4) and chedc diaphragm and d i i  (10) and nut (12). They are MI attached to 

diaphragm plate for cause of nonqwation. diaphragm plate (6) and will dmp out through bottom d 

IF VALVE FAILS TO CLOSE. Check timer adjustment 
valve chamberopening. Clean intake chamber anddisc 

to see that air is W ~ n g  out (10). Replace dikc 1 scored. 

Hair continwusly bleeds from timer while compressor IF VALVE WENS AND ONLY AIR IS EXHAUSTED. 

IS running, centrifugal unbader or pressure switch Check flexible tube in tank. h mud reach to the bottom 

release valve is leaking. Check compressor or switch of the iank and be free of l&s. 

inrtrudidns for remedy. Trner may be adjusted under operating mndiibns. 

ll air continwusly Meeds from timer when compressor 

Drain tank completely of aIr and watw M o m  in.Dllhg or nrvWng valve. Fallure 
to relieve pnsscae may cause tnfury or qu lpnmn &mag@ 

INSTALLATION OF CHAMPION AUTOMATIC TANK DRAIN FOR COMPRESSORS 
EQUIPPED WITH CENTRIFUGAL UNLOADER 

muwRVSP( 



il) PNEUMATIC MACHINERY CO., INC. 

1301 North EudldAmm . Wncm, llllnds 613569990 
Phone (815) 8753321 . Hu (815) 872-5421 



RECORD OF MAINTENANCE SERVICE 

RAIN MOISTURE FROM TANK 

INSPECT AIR SYSTEM 



1 Installation & Maintenance Instructions I SERIES 

--SERVICE NOTICE-- 
AX:@ solenoidvalvsr~thdcrignchangc leltCr%"in thccamlognvmbcr 
(example: 8 2 1 G  1) havc an cpmy enapulated ASCOe Red Ha 11" 
solenoid.Thissolenoid r e p b  someofthc solenoidswith metal cwlmurcr 
and open-frame mmtructions. Fol lw these ilutallation and maintenance 
imtructionr ifyour &or operator w s  this solenoid. 

Wag numbers 801ffi1 and 801ffi2 are epoxy encapsulated pull-typ: 
solenoids.fbe ycnsokaoidwid ladwires and la" conduitmnnut~on 
udcsiyed tomecl E n e l m u r c ~  I -General Purpmc. 'l).pe2-Drippmol 
qpes 3 and 3s-Raintight, and 4 and 4X-Watertight. m e  black 
solenoid on catalog numbers prefued "EF h designed to meet Enclosure 
Vpes 3 and 3s-Raintight, qpes 4 and 4X-Watertight. qpcr 6 and 
6P-Submersiblc,qpe 7 (A, 8. C. & D) Explosionpmf Uau I. Division 1. 
Groups A B.C& D and q p c 9  (2 F, & G)-Dut-lgnilionprmf Class 11. 
Division 1. Group Ii E & G.Thlhc Clau 11. Group F & G Dust Loutions 
duipmion k not applicable for solenoids or solenoid valves 4 for steam 
~ctvice or when a dasr " H  solenoid is 4. Sse Tunpmmm Limituiolr 
M i o n  for solenoid identifuatirmand nmcdate/naider for service. When 
inrl.llcd j u t  ar asolenoid and m~'&edioan =valve, thsmre hpc 
a 0.250-28 ONF-2B upped hole. 038 minimum lull thnad. 

Series 80166 solenoids arc available in: 
O p n - P r w ~ ~ w  
The grccn denoid may be supplied with 114'' spade. screw, or DIN 
termids (Refer to Figure 4). 
PMelM-(ldCoo.crrUolI 
Thue sokndds arc sm5Fdrrrlhr desinned to be m c l  mounted bv the 
customer through a h&g a .Ok? to ,093 mkmum dl th id ;n~~ .  
(Rsferto figure3 and Mt ioo ooIMaUuIim 0fAulelM~tcdSd.noid).  

Optional Fe~bvcs For 1 - General Purpose 
Construction Only . J d m k  

This jumion bax mnrlnrtion meell Endoarrrc Tper Y S 4 .  and 4X 
Only 6 0 k ~ i d r W i l h  114'' spade or rrnv teminak may havc a junc1ian 
box.Thejuonionbm providua 10'' mnduit mnnectiohgoundingand 
spade or urn terminal mnnmionr within the junction boa (Sec figure 
5). . dm F ' l o C ~ K J 1 ~ a ~ - W 4  
Use this kit only for solenoids with DIN terminals. The D IN  plug 
connector kit p r m i d u  n two pole with pund ing  m n w t  DIN Vp 
4 3 6 5 0 m m t ~ i o n  (See Figure 6). 

OPERATION 
When the solenoid is eocrglrd, the mrc is d m  into the solenoid bltc 
sub-assembly. WPORTANE Wbm the d m d d  8s de-muciud. Ibr 
inlU raun forec for Lhe con. whether d n d d  ta wins ww* a 

"INSTALLATION 
Check nameplate for c o k u  ca(alog number. IC* and WatUgs. ChccL 
front of solenoid for voltage and frqucnsy. 

A WARNING: To prevent the possibility of electricnl 
shock from the accessibility of live parts, inshll the 
open-lkme solenoid in an endosurr. 

MCMXCN All Ri~h* ~~w 

A CWFlON: T o p m n t ~ a r ~ d o a o l i m t d . d c l l o i d u r V a n l . r  
*bat ipitirn -- d bvudDu a D a p b s .  L ku tb.n 
165'CO.nlrrruudlorrtumssrinor~adrrs"H"IolmoidLuuddo 
not hull in hrudau .lmw.pbe i@Iioo CL.lpnlu. is ku (h.. 
180'C See ium+Urr(.imr forurrP. . 
NOTE Thae solenoids have an intcrml non-resctablc thermal fuse to 
limit solenoid ampemlure in the Went thnlutraordinay mnditionr mcur 
which muld cause amr i ve  tcrnperatura Tkse  mnditiolu include high 
inout wlmne. a iammed core, uassive hbient  amocraturc or a shoned 
&lenoid,ei.7h~ unique feature b aslandard fwt~re'onl~insolcnoidswilh 
black cxplmionprwfldust-ign~oonpmf cndmurcs O.pu 7 & 9). 

IMPORTANT: To pmtcrl Lbesolcooid valve or operator, inshl l  slminrr 
wITlter,suiUblr foribssrmct involved i m  Ibc inlIsidcud-IoLhcvmivc 
w o p n t o r  ar pr ib le.  Clem p r i o d i u l l y  & p t d b j o m u r * i n d i l i w r  
See ASCO Series 8600.8601, and 8602 for m r s i m n r  
Tempernturn Limitntions 
For m i m u m  valve ambient vmDcratures. refer tochan. The tcmocraturc -~ 

lmumtions liitcd. only indicate marimurn application temperatures for field 
wiring raced at 90'C Check catslog number preliu an6 watt ratin8 on 
nameplate to determine maximum ambient temperature. See valve installa- 
tion and maintenana instrucIiom for m i m u m  fluid ampcralurc. NOTE: 
 or steam se-, refer to IYi"ng I s t i o h  junction ~ m . f o r  temperature 
rating ol supply wires. 

T.mperalur. UrnilaUons For S e r b  M l b G  Solenoids lor  us. on 
Valvea R a M  alB. l .L l ,~. l .  10.8. or 11.3 WatD 

I 1 I 

HT. KH. 
10.6 SU, 6 ST I H I 104 

8 1 8 1  
9.1.hl1.1 

10.8 

tMinimum ambient ampmure  -40" F (-40' C). 
Positioning - 
'IhL solenoid isdesigned toperlam pmpcrlywhen mounted inany position. 
H-cr. for opltmum life and prformana. the solenoid should be 
movntdvertieal~and upright toreduce thepo~ibili ly offoreogn mauer x- 

H0.HT.KB.W. 
SS.ST,SU.hST 

None. W. 
SF. h SC 

curnulatins, in thesolenoid base sub-awmblv area. - 
Wiring 
Wvinn must m m ~ i v  with Id coda and the N a l h a l  Electrical Code. All 

H 

F 

-- ~ , , ~ - - ~  - 

is y c n  or green with ydlw r1npr.a and 8 1R' conduit mkc t i on .  To 
l r i l i u t e  *ring. the rcknoid may be routed 360'. For the lntenight and 
uplmionpmof solenoid. elstricrl Gtting must be a p p r d  for we in the 

140 

104 

approved ha7ardou1 b ~ i w r .  -2 

Additionnl Wring Instructions For Optionnl Fenbares: 
Op-Prime d m o i d r i t b  U4" I@ t a a h d s  

For rolcnoids ruoo l iw i t b  s c m t c r m i d  mnneslionr w #I?-18 AWG 
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on-lbs (1.7 - Li Nm] On solenoids utth r r n v  termmals. the roclet h a d  
vrov hdding \he 1 s r m d  blocl; to the solonod 0 the youndmg urn 
Torque the m e w  to IS - M on-lbr 11.7 - 2.3 Nm] w~th a 5/32" n a  ky 
wrench. . lune(irnfk., 
The jumion bol s used wth spade or screw lerminal solenoids onk and is 
ponded with a grounding ranv -,i a I n "  condutl mnnutlon. Connest 
$12-18 A\VG can\lsrd c o p ~ r  wireonlv to the screw terminals. Within the 
iunction box use field wire ldat h ;led 96.~01 grater  for mnnaions. For 

. Dm Plug Cmntc(wKilNoX236-OJ.l 
1. The opcn-frame solenoid ir provided with DIN terminals lo 

a~commodate the DIN plugconnector kit. 
2 Removeanter saew from ~u~mn~or.UsingasmalIwmvdr~~r.p~y 

terminal blcck from m n n a a m v e r .  
3. Uw #12;18 AWG stranded q p c r  wire rated a1 W'C or grater  for 

mnnaions.  Strip wire kads k k  approximately 114"ln installation in 
socket terminals. The ur ol wire-cnd s k v e s  is a h  rsmmmended lor 
t h e  socket terminals. Maximum length of wire-end s l a w s  lo be 
approxima.lely 114*. Ttnning 0% B e  a d s  of the lead wires h no1 
rmommcnded. 

4. Thread wire through glrnd not. gland gaskeg w h c r ,  and connector 
cover. 

N O l E  C a n n a o r  cover may bc muted in 90. incremenu from position 
shmvn for alternate positioningofcablc entry. 
2. Check DIN mnncztor terminal block for electrical markinm. Thcn make 

~ -~ 

electrical hmkuptote&inal blofkseordingtomarli&&il. Snsprer- 
mlnal bloc): intomnnector oxcr and install mar screw. 

6. Pc6itionamnector w k e t  on $olenoid and i m t a l l p l u 8 m c a o r . ~ q u c  

N(YIE: ~lurnating~mnt(~~)and&acumnt(~~)rolmoi&anbuilt 
differenthr. 'lb convert frnn one to the other. it mav be nroclurv toehame 
lhc mmpiete solenoid including themre and rolerkid bare rub-urcmbb. 
not just the solenoid. Comult ASCO. 

. - -  ,. ...~ , . . ...... . Instnllation of Solenoid ."X '; . . . .. . 
Soknoids may be asembled as ammp& d T l g h t c n t n g  is rmmplished 
by m w u  of e h a  Ilange .r Ute hon of the roknoid. The 310' bonnet 
cvmtruclion (Figure 1)  must be d i i m b l e d  for installrtnon ud imtalled 

Installation of Wnel Mounted Solenoid (see m u r e  3) 
D h m b l c  wlenoid follcwing i m ~ d o n k d e r S d s v o i d ~ a ~ ~ t  h e n  

~ 4 ' '  V d u  Bonnet C-antrmim --- .~ . . 

1. Imtall rclainer (mnver side losolenoid) in 1312diametcr mounting hole 
incustomer panel. . ~. - . . . . . - . 

2. Then mi l ion  sorinnaraaher over olumutlcon tubc sib-rwcmbh'. 
3. \m& p l u y u ~ l i c o r c t u b e  sub-&e&biy through reminer in nuiomcr 

panel. 'lhcn replace solenoid nameplatUnmincr and mi cap. - - 

. . . 1316" Vdw Boonct CmrbpUm 
1. Instnllwlenoid bisesub-~mb~thmufi0.69diameler mounting hole 

in customer panel. 
2. PoriZmspring-hmonopp~aitcsidcof paneloversolenoid basesub- 

arxmbly then rcplscc. 

Solenoid Xkmprabm 
SLsadud solenoid, arc dc*@ f a  eontinumu duty tm*s. When the 
~ i r c n c r ~ l a a l o l l 1 ) P S I j 0 4 ~ . O * 1 1 0 i d k o O l l l C I h O ( . n d c ~ k  
cwched by hnd only for an imtnnL 7bii b a d c  opsrUing tuapcWm 

. . 1 

m A N C E  - 
A WARNING: To p-nt the &ssibiity of personal 
iqjnry or property dsmagc, bun off electrical powcr, 
d+pmssurize solenoid operhor andlor valve, and vent fluid 
to a safe a m  before servicing. 

,Cltnning 
.dl roicnoid openton and valves should be cluncd periodaly. The dmc 
b~twcen cluningwillvary depending on mcdium and service conditions. In 

if lhc voltage to the solcnoid is mrrol. slugeish valve opral ioh 
nokc w leakage will i n d i l c  that deanins is rquircd. 

itminer or filter when d a i n g  the valve. 
preventive Maintenance 

from dirt and foreign matcrial as posiblr. 
. Keep the medium nwing through the solenoid operator or valve as Irec 

. Whilcinre&.thesolcnoidopr.tororv~~~shouIdbe0pcratedat1c.Y,t 
once a month to imvre nrooer o~eninn andclosinz. r .  8 . Dcpendmg on the mednum and wrvue-mndttlons.pnaic tmpoulono( 
~nlcrnal v a k  paru for damage or U C C S W e  wear a recommended 
Thoroujhly dun all pans. Repim any uvrn or damapl  para 

Causes of Improper Operation . Faulty C o n M  C M t .  Chock thc elearical syltem by energiring thc 
solcnoid. Ametalliicb& signifies that the solenoid bopcnting. Abscnct 
of theclick i n d i i t a  loss of p v e r  supply,Chsk for IOOY or blown fy 
opn-circuited or grounded Solenoid, broken M wirer or rphcc 
mnna iom.  . Bumd-Out S d n *  Check for own-dmitcd rolenoid. Rcplre  if 
noxsary. Chsk  supply voltage: il must be the same ar s p ~ i f i c d  on 
namephtdrelaincr and mukd on cbt solenoid. Chcdr ambient 
temperature d chtck that the cvrc i5 not jammed. 
IPr Vdc.~.: Chcckvoltapaaouthe rolenoidlead% Vol~agc must be at 
k t  85% ofraled voltagc. 

Solenoid Rephwment 
1. On rolenoiis with I d  wires divrxuna d u i ~  mil learh and grounding 

rVLL 
NOTE: Any optional pare attached t o  the old solenoid must be reimulled 
on the new solenoid, 
Z D i m b k  solenoidswith optional f caunr  as lo\(orn-. 

' Spdc or Samv Terminals . . 

Remove terminal mnnaions. pund ing  new,  grounding wire, and 
terminal block (mew terminal type only). 

NOTE: For screw termin& the &el had screw holding the te 
bbclr server as a grounding mnu. 

Jmaion Box "r 
Rmovemnduit and rocLct head m e w  (uc 5D2" h a k q  wench) from 

. .center of junction box. D i i n n e c t  junction bos from solenoid. 
. 'Dm PIW Coormta 

Remove an le r  rm liom DIN plug m e n a o r .  D i m n n a  DIN plug 
mnnmor from adapier. Remove rockel head screw (use 5132" h a  key 
wench). DIN krminal adapter. and gasket from solenoid. . , . 

3. Snap off red cap from top of solenoid b w  sub-assembly. 
4. Pushdam onsolenoid. Thcn usingasuitablo ursudrivn.lrucrl bladein 

slot prwidcd b e w e n  solenoid and namcplatdrcioer. Ry up slightly 
and push to  remove. Then remove Solcnoid from solenoid base 
sub-assembly. 

5. RcPrrnnblc using aplodcd viepl lor paru idcnlifralwn and plaament 

Disnsscmbly and Reassembly of Solenoids 
1. R e m m  soknoid see ~ d m d d R & c m a ~ .  
2. R e m m  finger -her or spring washer fmm solenoid base sub- 

assembly. 
3. U-solenoid baresub-auembly. 
NO= Some rdenoid mmtructioru havc a Olu~nuVmre tubc 
rub-issembly, bonnet gasket and bonnet m plscc o( th ;  solenold b w  
rub-assembly. lb remove bonnet uc r w l  wrcnch adapter rupplnd m 
AXO Reburld ~(IL IW wench adaptcr only. &r AX0 Wrench f i t  
No.KZ18-9U1. . , . . . .: ....%.. 
4. The mr. is m r s n r i b l e  fordraning w rrplrrmcnt. 
5. If the rolenoid is p u t  of a valve+ refer to basic vnlvc imtalUion and 

4 n t e n u . r  imtnxlions tor C u d u r d ' i b l y .  
6. Rugsmble using upladed vim for oridenfirration and placement of 

puu. -.,... 
ORDERING INFORMATION FOR ASW SOLENOIDS 

3 
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Figure 1. Series 8016G solenoids 

See torque chart 
for bonnet screws 

+ red cap 

nameplatel 
retainer 
spacer 

solenoid 

finger 
washer 

valve 
bonnet 

core 
tube 

Bolted Bonnet 
ConstrucUon 

@-. red cap -p . d 

grounding wire - 
green or green with 
yellow stripes 

Remove red cap and 
push solenoid down. 
Then pry here to lift 
nameplatelretainer 

diameter 
mounting hole finger washer 

0.69 diameter 
mounting hole 

,062 to .093 maximum 
thickness of panel 

valve for mountma b0nnet3  or speci&&enchl 
bonnet adapter order kit 
gasket No. K218-948 

solenoid base 
sub-assembly 

b- core 

. 
314 "Bonnet Construction 15/16 "Bonnet Construction 

Figure 2. Series &OfsG solenoid Figure 3. Series 8016G panel mounted solenoids . . - .- :I- 
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Open-Framo Solenoid 
with 114" S p d e  Twrninals 

Torque Chart 

tapped hole for 
1 1 0 - 9  grounding suew 
(not induded) 

Part Name 
terminal block screws 

socket head screw 
center screw - 

Open-Frame Solenold 
with Screw Terminals. 
Socket head screw is 
used for grounding. 

ninal  

terminal 
block 
screw 

Torque Value In Inch-Pounds 

10 2 2 
15 -20  
521 

(5132" hex key wrench) 

Torque Value In Newon-Meters 
1.1 -C 0,2 
1.7 - 2.3 
0.6 2 0,l 

Open-Frame Solenoid 
wim DIN Terminals. 

socket head screw 
(5132' hex kev wench) 

I I 
Figure 4. Open-frame solenoids 

with 114' Spade TminaQ 
or Screw TnnnMb 

J u n c h  b wim scrw terminals 
shown. Wm scrsw terminal 
bkk rsmoved. remaining parts 
somprica the jun- box h 
spdebrminal mnsmsth. 

socket head screw 
(5132" hex key wrench) 

C Figure 5. Junction box (optional feature) 

Figure 6. DIN plug connector kit ~o.:@36-034 (optional feature) 
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- - --.- - - -i ..--.. ...-.. 
INSTALLATION & MAINTENANCE INSTRUCTIONS : BULLETIN 

IMPORTANT: See senmtc rolcnoid installation and maintenance . - ~ --. ~~~ 

inrmctionl for information on: Wiring. Solcnoid Tempera~r r .  Causes 
of Improper Operation. and Coil or Solenoid Replacement. 

DESCRIPTION 
Bulktin 8316's are 3-way, diaphragm operated, solenoid pilot controlled 
valves. Valves are made ofbrass &ith&ly fourmoving pans: icore assembly. 
two diaphragm assemblies, and a t i c  holder subassembly, Valves may be 
provided with a general purpore,cxplosionproafor~ateni~tIexplosionprmf 
solenoid enclosures. 
Bulletin 83 16 valves with S u f h  "P" in the catalog number am designed for 
dry inen gas and non-lubricated air service. 

O P E R A T I O N  
Normally O p e n  
Solenoid De-energized: Flow is fmm Pressure "P" to Cylinder "A". 
Exhaust "E" wnncction is closed. 
Solcnoid Energized: Flow is fmm Cylinder "A"to Exhaust "E". Pressure 
"P" connection is closed. 
Normally Closed  
Solenoid Deinergizcd: Flow is horn Cylioder "A" to Exhaust "E". 
Pressure "P" wnncction is closed. 
Solcnoid Energized: Flow is fmm Pressure "P" to Cylinder "A". Exhaust 
"E" connection is closed. 
NOTE: To  change from normally closed opration to normally o p n  
operation, consult ASCO. 

3-WAY SOLENOID VALVES 
1 8316 

NORMALLY CLOSED AND NORMALLY OPEN OPERATION 

318". 112". AND 314" NPT Form No.Va592 
.7..m., . ..- ... - .:, --a- -_.. .. . ' . * 

-- 

IMPORTANT: A minimum operating pressure differential of 10 psi is 
required. Valve vent$ Lo "0"pai. 
Manua l  Operator  
Manual olvrptor allows manual -ration whcn dcsimd or durinr b 
c l e a r i d  Awer outape. To  okrate talvc manuallv. mutt manual oa%r 
stem cl&ie 1 8 0 ~ ~ l l v e  w~il now be in the &me ponluon as whm the 
solmo~d u mergued RMtC manual operator strm munterclockw~se 180' 
before operating valve clecmcally 

INSTALLATION 
Checkmarkings onnameplateorsolcnoidforwmnsaLalognumber,~oltnge, 
h q u a c y ,  wattage, and service. 
Tempera tu re  Limitations 
For maximum valve ambient and fluid trmpenaucs, refer lo chart. Check 
catalog number *u, and watt rating on nameplate to determine maximum 
tcmpenturrr. Valves with design change kuer  " G  within the catalog 
number (example: 83166_14) have a muimum fluid tempemauc of MOT. 
Refer to separate solenoid i n s m n i m .  

C d o g  Solenoid Muimum Muimum 

Temp 1 Temp 7 

6 dt 16.8 NWC 
16.7 FT I20 180 

Positioning 
This valve is designed to perform properly wh& mounted in any position. 
However. for optimum life and performance. the Solcnoid should be mounted 
vkicallyand upright to reduce the possibiliw offmeisunaner accumulatine 
in the denoid base sub-assembly area. Valves with suffix *P" in the catalog - -.. 
number must be mounted with the solenoid vcNcal and upright. 

Mount ing 
For mounting bracket dimensions, (optioaplfeature) refer to Figure I .  

Dininn . . F.. . 
Connect pipmg to valve accodng to markings on valve body. Refer to flow 
diagrams pronded. Apply ptpe compound sparingly to male ptpe threads 
mly. Uappliedto valve threads.lhecOmpound may enterthe valve andcause 
o&rati& difficulty. Avoid pipe swain by properly supponing and aligning 
piping. When t igh t&@ the p ip ,  do not use valve or rolcnoid as a lever. 
Locate wrenches applied to valve body or piping as close as possible to 
wnncction point. - 
To insure proper operation ofthcvalve,thcpressure andexhaust lines must be 
lull area without restriction. A minimum differential pressure as stamped on 
the nameplate must be maintained between pressure and exhaust during 
shilling. Aii reservoirs must have adequate capacity to maintain this 
minimum pressure during shifting. To check pressure duringshifing, install a 
pressure gauge in the pressure piping as close to the valve as possible. 
IMPORTANT: To protect the solcnoid valve, install a strainer or filter. 
suitable for the scrvisc involvcd in the inlet side as close to the valve as 
possible. Clean periodically depending on service conditions. Scc ASCO 
Bulletins 8600, 8601 and 8602 for strainers. 

Flow Controls  (Speed or Metering Devices) 
Flow control valves may be added to contml cylinder speed. If used. thcsc 
flow wntml valves must be located in Cylinder "A" piping between the 
solenoid valve and the c~limdcr. IMPORTANT: Do not install flow 
sontmls (Spud  or ~ c t c r i n g  Devices) o r  m y  m e  of restrictive device in 
either the Pressure 'P" (inlet) or the Exhaust 4" (outlet) port of the 
valve. Restricting cithcr of thcsc lines may saurc valve malfunction. 

MAINTENANCE 

A WARNING: To prevent the possibility of personal 
injury or property damage, turn off electrical power, 
depressurize valve, and vent fluid to a safe area before 
servicing the valve. 
NOTE: It is not necessary to remove the valve from the pipeline for repain. 
Cleaning 
AIl solenoid valves should be cleaned periodically. The time between 
deanings will vary depending on the medium and service wnditions. In 
general, if the voltage to the coil or solenoid is wmn. sluggish valvc 
operation, excessive noise, or leakage will indicate that cleaning is required. 
Clean valve strainer or filter when cleaning the valve. 

Preventive Main tenance  
I. Keep the medium flowing through the valve as free h m  dirc and foreign . . 

material as possible. 
2. While in service, the valve should be operaled at least once a month to 

insure p-r operation. 
3. Depending on the medium and service wnditions. periodic inspection of 

internal valve pans for damage or excessive wear is recommended. 
Thoroughly clean all PUS. Replace worn or damaged pans. However, 
for b a t  results, replace all pans as supplied with an ASCO Rebuild Kit. 

C a u s e s  Of Improper Operation 
I. Incomct Ressurc: Check valve pressure. Pressure lo valve must be 

within range specilied on nameplate. 
2. Exsearive Leakage: Dharaemblc valve and clean all pans. Replace 

worn or damaged W. However, Im b a t  re~ults. replace all pan, as 
supplied with an ASCO Rebuild Kit. 

A S C 0 Valves 



Valve Ulsassemblv  (Refer @ Fiyrc I & 2 )  

A WARN1NG:To pment the possibility of personal 
injury or property damage, turn off electrical power, 
depressurize valve, and vent fluid to a safe area before 
servicing the valve. 

1. Disassemble valve in an orderly fashion. Use exploded views for 
identfication and placement of parts. 

2. To rcmove valve solenoid. x c  separate solenoid insuucuons. 
3. If the valve being serviced has a manual operator, refer to section On 

"Manual Operator Disassembly." 
4. Unscrew solenoid base sub-assembly. Remove solenoid base gasket. 

Core assembly. wre  spring, and core guide, if present. Note: SuffU TP" 
Construction has a rider ring on the mre assembly in addition to the Core 
spring and core guide. 

5. A 4-40 machioe screw provided in ASCO Rebuild Kit selves as a self- 
tapping screw to remove iosm from body. Turn screw a few N M  into 
through hole located in flat surface of thc insen. CAUTION: Do not 
damage center hole (pilot orifice) in raised surface of insert. Remove 
insen by using a pair of pliers to grip the head of the s m w .  

6. Remove three gaskets from inxn. Tag each as they M r~moved so that 
they can be reassembled in the samelocation. Middle and lower gaskets 
have the same physical dimeruions. howevcr.the lower gasket is a softer 
material. Remove disc holdn sub-assembly.sprinp cup, and disc spring. 
NOTE: Spring cup not present on all valve wnsuuctions. 

7. The solenoid pilot is now completely dis.s.cmblod. 
8. Remave bonne t~rews  and lockwashen (4)fmm eachendofvalvebody. 

Remove valve bonnets, body passage gaskets.reraining rings,diaphragm 
assemblies. and body gaskets fmm each end of the valve body. These 
pans M identical. 

9. All parts M now accessible forcleaningor mplacement. Clean dl pans 
and passageways thoroughly before valve relsscmbly. Replace worn or 
damaged pMs with a complete ASCO Rebuild Kit for best results. 

Valve Reesse rnb lv  
1. ~eassehb lc  &w reverse ordcr of disassembly. Use exploded wean 

fm identification and pluement of panr. 
2. Lubrisate all gnsker~ with DOW CORNINGB 11 I Compound lubricant 

or an quivalem h i g h ~ a d e  s i l ime  grease. 
3. At each end of valve body. install body gasln. diaphragm assembly. 

rrYining ring, body passage gasket. valve bonnet, and bonnet scan .  
4. Torque bonnet screws in a crisscross manner to  95 f 10  in-lbs 

110.7 f 1.1 N m l  
5. ~ a i t i o n  lo& &en gasket and disc holder spring with spring cup ( i i  

pment)in body h m s a v i t y .  Note: U x  springcuponly when it has been 
pmioualy d. 

6. Snap upper and middle h e n  gaskets into gmovea ofinsen. Lower insert 
gasket firs into the recess beovm the lower corner of the h e n  d the 
lowermrner ofthe body h e n  cavity. Middle and lower insen gaskets M 
the same sue. However, tbe lower gasket is made of a softer material. 

1 7. Place disc holder assemblv into insen. Inrtall inrcR (with psrkcts and 
~~ - ~ ~~~~ 

disc h o e r  assembly) && b o d y & i f y . k g  c& t h u  the disc 
holder spring is centered. 

8. If the valve being rebuilt has a'manud operam, ACT to  sectim on 
"Manual Operator Rcasrembly." 

9. Replace solenoid basegasket.corc arrembly.mrespring..ad'mre guide, 
i(prrrsnt.Ifthe~~rapriagisthcin&typassbinFigu+ ],be 
sure that the wide end ofthe wre spring goes into the wre fust. Closed 

10. Replace solenoid bare sub-assembly and torque to 175 f 25 in-lbs 
(19.8 +. 2.8 Nm). 

11. Inrtall solenoid, see separate inst~~~ctions. d make electtical hookup. 
I t .  Rutom line pressure and eleevical power supply to valve. 
13. ARer maintenance is comnleted, ODCNC the valve a few limes to be sure 

of pmpcr operation. 

Manual  Operator  Disassembly tKeter to F~gure 21 

A WARN1NG:To prevent the possibility of persona 
injury or property damage, turn off electrical power 
depressurize valve, and vent fluid to a safe area befort 
servicing the valve. 

I To remove valve solenotd. see Sc~aralc Solenotd mstmcttons 
determme c o m c ~  manual operator CoNuucuon. check valve n 
for wan raung Then m F~gure ? for connpondmg watt raung. 

2. Unscrew solenoid base sub-assembly. Forvaivcs with internal type corc 
springs, remove core spring. core assembly and solenoid base gasket. 

3. Unmew manual operator body from main valve body and remove bod! 
easket. - 

4 Before mmovmg the stem remner from the manual opentor bod\. nou 
the locaua of lhc capuve spacer on the ncrnllcvrr rub-arscmbl) Th' 
capuvc spacer wallenher beonthernsldeor~l~~d~~fth~fork~ntheSle~ 
retainer. Location of ,& spacer is imponant for reassembly. 

5. Remove stem retainer and slip the stemflevcr sub-assembly from the 
manual operator body. Then remove stem gasket fmm stemflever s u b  
assembly. 

6. For valve with external type core springs, remove core assembly. core 
spring, wre guide and rider ring (ifpresent). For valve with a watt ratinp 
of 16.8 or 6, 6.1, etc.. remove disc holder subassembly. 

7. Refer to "Valve Disassembly" step 5, for funher disassembly. 
Manua l  Opera to r  Reassembly  

1. Reassemble in reverse order of disassembly. Use exploded views for 
identiS&onandplacement ofpanr. See inrtructioru pmvided in Figure 2. 
Check watt rating on nameplate to dnermine wnsbuction. 

2. Replace body gasket and disc holder sub-assembly, if used. 
3. Replace stem gasket on stemnever sub-assembly. 
4. Preassemble manual operator pans, consisting of stemllever sub- 

assembly with stem gasket and M m  retainer. On constructions with ar 
external type mre springs, it is necessary to position (preassemble) the 
core assembly in themanual operawrbody as psndthemanualoperator 
body sub-assembly. 

5. There is a captive spacing washer on the stemnever sub-assembly. 
Referring to the Full size template in Figure 2, locate the spacing 

. wanher ar fdbwsr . ~- - .. ~. .. 

- - A. For all core assemblies with M ouuide diameter up to 13/32" (.406 
diameter)nvalves havingawanratingof6.6.I.etc..thespac 
be l o ~ ~ &  h i d e  the forf of tbc stem retainer. 

B. . For all wre  assemblies with anoutside diamner geaterthan 
(.406) diameter) or valves havinea watt ntinnof 16.8 or 10.1.11.2. 
kc.. the spacer must be located outside the f& of the stem retainer. 

6. lristall stemilever sub-.srembly in manual operator body. Determine the 
proper location of the spacer and slip the stem retainer in place. 

7. Forvalves, with external type core springs. install core assembly with 
&re spring, mre guide and rider ring (if present) into base of manual :. ~ 

- .  
operator body. For valves with internal type urre spring, install disc 
holder sub-assembly into base of manual operator body. 

8. Snewmanualoperatorbodysubaswmbly intomainvalvebody.To~uc 
: :  manual operafor body to 175 * 25 in-lbs (19.8 f 2.8 Nm). 
. 9. Tum the manual operator lever tothe 9 o'clock position. This is the 
, . pmition that the operator would be in if the valve was to be operated 
t L . : :  e l d c a l l y .  %, r 

: 10. Irnu~Il mre assembly, core spring, s'oleooid base p k e t .  and solenoid 
: : .base subassembly. Toque sokmid b.rc s u k w m b l y  to 175 * 25 in-lbs 
i - (19.8 f 2.8 Nm). -:a:. 

11. Replace solenoid and mnke electrical hookup. 
12. R e m  line pressure and electrical power supply. 
13. After maintenance is completed, o p n t e  the valve electrically and 
. manually a few limes to be sure of proper operation. 

,-. . . . . 
ORDERING INFORMATION 

1 - - FOR A S C O  REBUILD KITS .,; :.. . . .  
patu m d e d  rith .n r.teris~'p) in the 

. . : exploded vim arc Supplied in +build Kits. 

Whea Ordcriag R e b u i l d ~ t s  for &k!ihx,order the - . -  .. 
. &bib$*?-iibii rumpcd 0 lk "dro .meplate.+ 

,..::.+ ~th..umbciofthe&Kit" im 

.- . +kiik. ordn- .a r p e i r i ? - ~ . ~ r ~ r  . .. ~ - -  chmb# Number a ScriJ Number. - . --- -- .-- - . ., :., 
-~---..-- - ...~. -. - -  

- ,  



INTERNAL TYPE 
CORE SPRING 

~-SOLENO,D BM 
I i s u e - r o s r u s ~ r *  <x> 
V 

cans SPRING* 
mlos END v CORE FIRST. 
CLOSEDEND PROTRUOTS FROM 
TOP OF Cons ISSIMBLII 

CORE ASBEMeLI% 

SOLENOlOersE G I s r r r  * 

I FOR PARTS ,OENTlFlCATlON OF 
OTHER VALVE CONSTRLCTIONS 

SEE PARTIAL VIEWS ABOVE I 
OMPORTANT 

PARTULC VIEW 
SHOWING WSlTlONlNG 

OF CORE W I D 6  AND CORE SPllNB 
ON CORE ASSEMBLY. 

CONSTRUCT~ON WITH 
INTERNAL TYPE 
CORE SPRING I 

SUB-ASSEMBLY TO 
175 t 25 INCH-POUNDS 

/ 

&- SOLENOID BASE* WN 
SUB-ASSEMBLY PILOT ORIFICE 

0 0  NOT DAMAGE I 
CORE ASSEMBLY* 4-40 MACHINE SCREW* 

SERVES A SELF.TAPPlNG 
SCREW TO REMOVE INSERT 
FROM BODY. REMOVE SCREW 

UPPER INSERT GASKET FROM INSERT BEFORE RE- 
ASSEMBUNG. 

INSERT 
MRTIAL VIEW OF 

YO*nlNO 8((.uET 
MIDOLE INSERT GASKET*(SEE NOTE 1) IOPIIONIL) 

LOWER INSERT GASKET *(SEE NOTE 2) 

DISC HOLOER SPRING* 

IN A CRISSCROSS MANNER 
TO 95 f 1 0  INCH-POUNDS VALVE BONNET ; 

MOUNTING BRACKET 
(OPTIONAL FEATURE) 

BONNET SCREW 
DIAPHRAGM ASSEMBUES 6 LOCKWASHER 

NOTES: - 
1. MIDDLE AN0 LOWER~NSERT GASKETS HAVE THE SAME PHYSICAL 

DIMENSIONS. HOWEVER. THE LOWER INSERT GASKET IS MADE OF A 
SOFTER MATERIAL PARTS ARE INCWDEO 

2. UPPER AND MIDDLE INSERT GASKETS SNAP INTO GROOVES OF 
INSERT. LOWER INSERT GASKET FITS BETWEEN RECESS I N  LOWER 
CORNER OF INSERT AN0 LOWER CORNER OF BODY PILOT INSERT BORE. 

3. THE SPRING CUP IS NOT PRESENT ON A U  VALVE CONSTRUCTIONS. USE 
SPRING CUP ONLY WHEN IT HAS BEEN PREVIOUSLY USE0 *S PART OF 
THE VALVE CONSTRUCTION. 

;.c'i i 

pimm I. Bulletin 8316.318" md IR" NF'I Consrmction 



I CONSTRUCSION WlTH 
EXTERNAL lVPE 
CORE SPRING I 

SOLENOID BASE * A SUB. ASSEMBLYP?~ WATT RATlNG 
10.1. 11.2. 11.6. 11.8 

STEMGASKET\ Q13.4. (CHECK 16.7. NAMEPUTEI 17.1 OR ~ 2 . ~ 1  

SPACER GOES ON SOLENOID BASE GASKET* 

O m  OF STEM 
RETAINER FORK 
ISEE NOTE 1) MANUAL OPERATOR BODY 

STEM RETAINER 

FORK 
a 

TORDUE MANUAL OPERATOR 
BODY TO 175f 25 lNCH.WUNDS 

119.8 * 2.8 NEWTONMETERS: 

TOROUE SOLENOID M S E  
SUB-ASSEMBLY TO 

175 f 25 INCH-POUNDS 

INTERNAL TYPE 

WAlT RATING 
16.8 

[CHECK NAMEPUTE] 
I &&SOLEWDBASE 

~ L I ~ - A ~ ~ E M ~ L Y *  

ORE SPRING* 
EN0 PROTRUDES 

FROM TOP OF CORE1 

ORE ASSEMBLY* 

. - 
CONSTRUCTION WlTH 

INTERNAL TYPE 1 
CORE SPRING 

SOLENOID BA5E 
W A ~  RATING SUB - ASSEMBLY* 
6.6.1. 8.1. 9.1 - 

9 7  90s na r~ I 

SPACER GOES ON SOLENOID BASE GASKET* 

0- OF STEM 
RETAINER FORK MANUAL OPERATOR BODY 
[SEE NOTE 11 

STEM RETAINER 

FORK DISC HOLDER 
SUB .ASSEMBLY% 

BODYGASKET* 

-. ...-. - . -. ..... 
(CHECK NAMEPUTEI RE SPRING* - 

(WIDE END I N  CORE FIRST. CLOSED 

STEM G A S ~ E ~  ' I.. END PROTRUDES FROM TOPOF CORE1 

STEMILEVER SUB-PSEMBLY 
(SIDE VIEW) 

CORE ASSEMBLY* 
SPACER LOCATION WlTH SPACER LOCATION WITH 

SOLENOID BASE GSKET* 
CORES UP TO 13/32" DIAMETER CORES GREATER THAN 13/32" 

' OR VALVES WITH WAlTAGE DIAMETER OR VALVES WITH 
OF 6.8.1. 8.1. 9.1 WATTAGE OF 10.1. 11 2. 11.6 

MANUAL OPERATOR BODY ; 9.7.10.6. OR 11 ,I 11.8. 13.4. 16.7. 16.8. 17.1 OR 22.6 
NOTES: I., 

STEM RETAINER 1. FOR CORE ASSEMBUESWITH PN OUTSIDE DIAMETER . . 1UTr. 1.- DIA 1 THE SPACER MUST BE LOCATED 
I THE FORK OF THE STEM RETAINER. FOR CORE AgEMBuB 

WlTH AN OUTSIDE DIAMETER GREATER THAN 13/32", THE 
DISC HOLDER SPACER MUST BE LOCATED 0-THE FORK OF THE 
SUB.ASSEMBLY* STEM RETAINER. 

BODY GASKET* 2. CHECK WATT RATING ON NAMEPLATE TO DETERMINE 
WNSTRUCTION. . . 

-. 
PARTS ARE INCLUDED 
IN *SCO REBUILD KITS. FULL SIZE 

- 13/32" DIAMETER 
..... ..... - . .  

a CIRCLE TEMPLATE 

. ..- - . .  . . .  - ,: . - 
. . 

. 32 
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GeoPure 
DP-SERIES 

O W A T E R  SEPARATOR 

INSTALLATION, OPERATION & MAINTENANCE 
INSTRUCTIONS 
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GeoPure 

The information found in this manual is based on 
years of experience with the installation, operation and 
maintenance of this type of equipment and is intended 
only as a guide. The methods that are available to you 
may require other, more appropriate procedures. The 
final responsibility for the installation, operation and 
maintenance of this equipment is held by you, the 
customer, and not by GeoPure. 

1.1 BACK CHARGE POLICY 

GeoPure will not accept any back charges for 
changing, adjusting, b a n g  or any other work that has 
not received advanced written authorization. GeoPure 
will grant authorization for the changing, adjusting or 
servicing of this equipment only upon receiving proof 
that the equipment was not supplied as outlined by the 
quotatiodsubmittal package. 

Thoroughly inspect all equipment upon arrival. If 
any items are missing or damaged, note this on the 
shipping papers and contact GwPure immediately. 

If you are not ready to install the equipment upon 
arrival, store it in an area away from traffic. The ground 
should be level and free of any sharp objects that might 
damage the coatings. Store the equipment with all 
factory packing intact until ready for installation Store 
the equipment indoors. If this is not possible make sure 
the equipment does not fill with water and debris. We 
recommend you cova the equipment with a tarp. Also, 
store any pumps and other buy-out items according to 
their manufacturer's recommendations. 

Touch up all damaged coatings immediately. 

For additional information on specific installation 
details contact your local GwPure representative or 
contact GeoPure directly. 

1.6 TOOLS REQUIRED FOR 
INSTALLATION 

1. Masonry drill with masonry bit set for the 
installation of the equipment anchors (if 
applicable). 

2. Standard & set, wrench set and miscellaneous 
drift pins for the installation and adjustment of 
the effluent weir and removable lid sections (if 
applicable). 

3. Catpentu's level for the leveling of the adjustable 
effluent weirs (if applicable). 

4. Caulking gun for the caulking of the adjustable 
effluent wein (if applicable). 

., ', .-.. . k... .".j. . . .  . I - I  6'. c . : ,  5." .,.. ;:.".. ,-~;Osi9;NCHo~G~aF ,?-'j"4:$ ,: $:: 
* : . : .  .., ;, .&+~ ,.-y8--" . , , , -3 .... g E Q u x p m r  +?+:..>, ; 3: . -+< - .... ,I&.> 

[ .  . ~ .  ; . ; .: ..+++-y ,:, ;,&>; ,f*:.>- !,.'-G.:.:..-+ -' ~. 

Smdy the drawings and make yourself familiar with 
all aspects of the i d a t i o n ,  operation and maintenance 
of this equipment. Steps for installation of the 
equipment are as follows: 

1. Make sure that the ground is free of any sharp 
objects that might damage the coating. 

2. Set the tank inposition on a level floor or pad. 

3. Mark the anchor bolt locations (if applicable). 

4. If applicable, move the equipment aside and drill 
holes for the anchors of your choice. lnst'all the 
anchor bolts per the manufacturer's 
recommendations. NOTE: We recommend you 
use,' as a minimum, 1/2" d i a m e t ~  x 4" 

GeoPure Continental Systems & Services -2300 North West 7lst Mace 
Gainesville, FL 32653-1699 



GeoPure 
embedment type anchor bolts. GeoPure does not 
supply the anchor bolts. 

5. Set the separator back in place. 

When making mnndons to the tank, do not use the 
equipment as a pipe support. All plumbing connections 
should stand on their own if disconnected from the 
equipment. 

GeoPure will not be held responsible for damage 
caused to this equipment by using it to support your 
plumbing. Connections do not have to be made in the 
order listed below. Review you situation and make the 
plumbing connections in the most logical order for your 
installation 

The duent  plumbing must be the same size or larger 
than the nozzle size on the equipment. Do not reduce 
the size of the effluent piping as this might cause 
hydraulic ovaloading ofthe equipment. Also, try to run 
the discharge piping as short a distance as possible, 
through as few changes of direction as possible and at a 
pitch of not less than 1/16" per foot. 

The iniluent plumbing must be the same size as the 
nozzle size on the equipment for a minimum of 20 pipe 
diameters. Do not reduce the size of the iniluent piping 
as chis might cause me~han id  fmulsification of the 
oiVwata mixture behe  it enters the separator. Also, try 
to run the inlet piping as short a distance as possible, 
through as few changes of direction as possible and at a 
pitch of not less that 1/16" per foot. 

:3.3 CONNECT ., . ':'17HE,.SLUDGE, ~. ,... .,,......... 
: I ) R A W ~ ] F f : ; p ~ I p , J G  , '' '.: .{ : 

C o r n  a valve to the sludge draw-off flange and run 
a short length of pipe to a place where the sludge can be 
paicdicaJly decanted. When selecting a valve make sure 
that it is suitable for use with the type of sludge collected 
in your separator. 

Plumb up all sludge draw off nozzles for best 
evacuation of accumulated sludge. This includes the 
fittings on both sides of the separator. 

Connect a valve to the oil outlet and run a short 
lengthofpipe to a place where the oil can be periodically 
decanted. 

Behe filling the tank with water, pack the unions of 
the adjustable rotary oil skimmer with grease using a 
grease gun Steel separator models DP-24 and larger 
m e  equipped with an adjustable effluent weir plate. If 
your separator does, set the weir plate at the midpoint of 
irr adjustment and adjust it so that it is level to within 
1/64" total side to side. Tighten the weir plate into 
position. 

Fill the tank with clean water until it begins to flow 
out of the effluent pipe. Check for leaks at all piping 
connections. Check the effluent weir making sure it is 
level with the water. Readjust if it is not within "+" or 
"-' 1/64' to the water level if equipped with an effluent 
weir. 

GeoPure Continental Systems 6r Services. 2300 North West 71st Place 
Gainesville, FL 32653-1699 



GeoPure 
Afta completing the inaallation, allow the madmum 

rated flow to pass through the separator. Check the 
water lwel at the skimmer during maximum flow. 
Rotate the skimmer until the water lwel is 1/8" 
minimum to 1/4" maximum BELOW the sldmmer 
opening. 

You can periodically rotate the sldmmer down into 
thed laya to skim off any accumulated oil. Remember 
to mow it back to its original position so you won't start 
skimming water. 

The separator is now ready for operation 

3. Has the oil you are separating been changed to a 
different type? 

4. Have any 'different chemicals or surfactants been 
added to the process that might be forming a 
chemically stable emulsion! 

5. Has the sludge collected to the point where it has 
begun to blind out the DYNA-PAK coalescing 
media! 

6. Have you introduced an oil attracting suspended 
solid into the waste stream? 

7. Are you pumping into the separator with a pump 
: 6.0 SLUDGE . . REMOVAL.,-: . . . . . . . .. i.-- that is w b n g  the oil into a mechanically stable 

. .  . . . emulsion? 

Please consult your local aty and state regulatory 
agency regarding sped6c requirements on the proper 
disposal of the sludge generated in your process. 

Ifyou need hdp with the disposal or treatment of the 
collected sludge, please contact your local GeoPure 
representative. 

Sludge removal is very important to the proper 
operation of your separator. Draw off the settled sludge 
regularly. Do not allow it to accumulate. 

If left unrnaintained, the sludge lwel will rise to a 
point where it will interfere with the operation of the 
Dyna-Pak Any settled sludge should be drawn off at the 
beginning or end of each shifr. This will prevent any 
major sludge related maintenance problems. 

Regularly check the d u e ~  quality of your separator. 
If you notice any loss in effluent quality, take steps to 
correct the situation immediately. Some areas to check 
if your eftluent quality has deteriorated are: 

1. Have you exceed4 the separator's rated flow! 

2 .  Has the operating temperature dropped below or 
risen above the specified limits? 

Contact GeoPure for any additional information. 

All interior surfaces are fabricated of fiberglass 
reinforced polyester resin consisting of 50% hand-layed 
fiberglass as a minimum. The entire exterior surface of 
the separator is covered with a continuous layer of a 
chemically resistant, ulnaviolet stabilized, polyester 
gelcoat. 

Ifmaintained properly the surfaces will last the life of 
the separator. 

8.2 CARBON STEEL 
INTERIOR SURFACES 

All interior surdKer are sandMasred to an SSPC-SPI 0. 
near white metal blast and then coated with 2 coats of a 
self-priming coal car epoxy paint (12 D m .  

If maintained properly the surfaces will last the life of 
the separator. 

GeoPure Continental Svstems & Sex .vices . 2300 North West 71st Place 



GeoPure 
7. No oleophilic suspended solids are present that 

would cling to the oil droplets and cam, them 
through the separator (i.e., solids with a specific 
pavity similar to that of water with oil amacting 

All exterior surfacer are sandblasted to an SSPC,SP6, propenies). 

conuneraal blast and then coated with one coat of self. 8, me sludge is removed on a regular basis in 
priming epoxy paint (6 D m .  w prevent the acaunulated sludge from migrating 

up into the coalesang media and blinding out the 
Ifmaintained properly the su&ces will last the life of pack. 

the separator. 

' . . .., , . . ............. . . . .  r.. ......... - .. - . - - - - .. 9. The separated oil is removed on a regular basis 

7.9 '0 .' ,, . :,;A :w .* :A: ,L,. and not allowed to accumulate in the separation ". . '. .. chamber so as to reduce the coalescing area. MAINflENANCE . . . . . .  . . . . . . . : . . . .  - .. 
, - . ......... , . . . . .  - - . . . . . . . . .  ... . . . . . .  . . , , . . . . . .  . . . . . . .  , . - . . . . . . . .  Maimenance guidelines . ?. . - . . 

NOTE: Drain the separator annually and give it a 
rhoratgh inspeaion inside and out. Repair any damaged 
coatings pa the manuhcturer's recommendations. 

GeoPure 'guaramees that the eWuent of its DYNA- 
PAK coalescing type oiVwater separator will contain less 
than 10 mgA of oil droplas larger in diameter than 
stated in your formal proposal (usually 20 to 30 microns) 
when the following conditions are met: 

The separawr is installed, operated and 
maintained as specified in the GeoPure 
installation, operation and maintenance manual. 

The designed influent flow rate is not exceeded. 

The m a t i n g  temperature is not lower than that 
speciIied in your formal proposal. 

The specific gravity of the "water* is not lower 
than that spedfied in your formal proposal. 

The @c gravity of the "oil" is not greater than 
that specified in your formal p r d .  

No chemically or mechanically stable emulsions, 
chemical solutions or surfactants are introduced 
into the separator. 

GeoPure Continental Systems & Services -2300 North West 71st Place 
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THE ULTRASTRIP 
Low Profile Air Stripper from CeoPure 

CeoPure's UltraStrip series is the best choice 
for low profile air strippers with design 
simpliciq, flexibility and high performance. 

In CeoPure's units the water and air are 
contacted in on multiple trays. The water enters 
at the top and flows across each tray. The air 
rises through openings in the trays, then bub- 
bles through the water to form "a surface of 
foam" which provides extreme turbulence and 
volatilization. Since the water in the UltraStrip 
flows horizontally across each tray, the required 
removal efficiency can be achieved by increas- 
ing both the number and size of the trays. 

Another advantage of UltraStrip units is that 
air and blower power are effectively utilized 
since a single air stream passes through every 
tray before exiting. As a result of minimal air 
flows, the organic contaminants are concen- 
trated and can be effectively removed by vapor 
phase carbon or other off-gas treatments. 

Low tower height produces numerous 
advantages: 

Rapid installation 

Easy winterization 

Inconspicuous appearance 

Easy shipping 

Easy maintenance 

The UltraStrip unit also reduces the 
potential for fouling since it contains no 
packing media and provides an extreme 
turbulent condition. 

CeoPure's UltraStrip units are available 
with a number of plate configurations, 
blowers and controls, and can achieve 
removal efficiency up to 99.99%. 

CEOPURE 
COMlNENTAL ,.,. c..," ,..",<., 

l'oer. Pnrlncl-jor a Clean Envir-otl~neat 
CORPORATE HEADQUARTERS: 2 3 0 0  NW 7 1 5 7  PLACE GAINESVILLE, FL 3 2 6 5 3 - 1 6 9 9  / 1 - 8 0 0 - 3 4 2 - 1 1 0 3  FAX (904) 373-7660 



Options 

' Explosion-proof controls 

' Discharge pump 

' Carbon polish 

' Off-gas treatment 

' Winterized enclosure 

Features 

' The low air flow and minimal tower 
height make the unit ideal for off- 
gas treatment. 

' The compact unit can be installed 
in a few hours. 

' Controls include motor starter, level 
switch, air pressure gauge and air 
pressure switch. 

* The control panel comes with on-off 
switch for the blower, and alarm 
lights for high level and low air 
pressure. 

Computer modeling customizes 
the system for optimum air flow, 
number and size of trays. 

' The UltraStrip can be easily configured 
with GeoPure's complimentary equip- 
ment into complete, fully-integrated 
remediation systems. 

. 
W A T E R  R A T E  FLOW ( G P M )  

-- . 
W A T E R  R A T E  FLOW (GPM)  

/ UltraStrip Tray Tray Height Sump Demirter 
i Model Length Width Per Stage Height Height 
i 
I 

(W (W (in) (in) (in) 

Maximum 
Height 

(in) 

Liquid Maximum 
Flow Air Flow 

( 9 ~ )  

0.5-15 70 @ 
90 1-50 1 50 
90 5-100 350 
90 10-200 700 

. .. 'SPECIFICATIONS SUBJECT TO CHANCE. 
... . , . -.-- 



0 UltraStrip Appendix 

Acid-Cleaning 

Equipment Set-Up 

The need for cleaning an UltraStrip unit is 

determined by an increase in the pneumatic 

pressure drop and a decrease in the air flow 

rate. The decrease in air flow rate will result in 

deteriorabon of stripping eficiency. This can be 

caused by the holes in the tray becoming 

dog& with bacterial or/and inorganic materials. 

These materials, e.g. calcium, magnesiummn, 

and manganese, an easiiy be removed from the 

Ultrastrip unit with an acid solution. 

Acid cleaning of an UIMtrip unit involves a 

closed Imp recirculation of an acid solution 

between the Ultrastrip unit and a holdingtank. 

From past experience, a 3% hydrochloric 

solution ( I0 gallons of muriatic acid solution in 

100 gallons of dean water) has been found to be 

effective in cleaning UttraStrip units. The ph of 

the cleaning solution should be below 1 .O. A 

50% sodium hydroxide (NaOH) solution is 

recommended for neutralizing the spent acid 

solutjon after the cleaning is accomplished. The 

following chart shows the recommended 

minimum volumes of holding tanks and the 

volumes of acid solutions required for cleaning 

UttraStrip model. Also given are the minimum 

required amounts of muriatic acid and sodium 

hydroxide solutions. 

Please notice that the cleaning solution is 

recommended to fill only 50% of a holding tank. 

Its purpose is to reduce the chance of splashing 

the acid solution out of the holding tank. 

lfthe discharge of tota suspended solids (TSS) is 

regulated, a bag filter will be needed for 

removing the re-precipitated inorganic 

substances from the deaning solution after being 

neutralized. Apore size of less than I micron is 

recommended for the bag filter. 

Minimum holding tank, volume required (gal's) 
Recommended volume, cleaning solution (gal's) 

Minimum required gallons of: muriatic acid 
50% caustic soda 

UltraStrip Model 

15 

50 

25 
2.5 

2.5 

1 80 

400 

200 
20.0 

12.0 

30 

100 
50 

5.0 
3.0 

80 

200 

100 
10.0 

6.0 



Safety Precautions for Acid Wash 

Check the acid and alkali compatibilty of all the 

materials such as the pump, holding tank, pipes, 

valves, and flow meter. All the materials 

combuaed in UltraStrip units are acid resistant. 

Follow all safety procedures when handling acid 

and alkali solutions. Wear recommended 

protective materials as required which may 

include: 

gloves 

Elboots 

El coveralls 

full-face r&spiraton 

Use a proper chemical hand pump when 

transferring the acid and alkali solutiw. 

An eye wash and shower must be available at 

the site and easily accessible. 

Prepare lime stone, soda ash, lime, or sodium 

bicarbonate for neutralizing the acid solution in 

case of a spill. 

Procedure 

After the piping has been set up and the 

required materials have been prepared, the 

following procedure is recommended: 

I .  Fill 50% of holding tank with clean 

water. 

2. Add a muriatic solution into the holding tank 

to make approximately a 3% acid solution ( I0  

gallons of muriatic acid solution in 100 gallons of 

clean water). 

3. Start to recirculate the cleaning solution. A 

low recirculation Row rate is recommended in 

order to prevent the Ultrastrip unit from a 

flooding condition. Maximum recirculation flow 

rates of 5, 10, 20, and 40 GPM are 

recommended for UkraStrip 15, 30, 80, and 

180, respectively. Past experiences have shown 

that recirculation of about 2 hours will be 

sufficient for the acid cleaning. After 2 hours of 

recirculation, the pneumatic pressure drop 

across the UltraStrip unit should significantly 

decrease. 

4. Neutralize the spent cleaning solution by 

gradually adding, while recirculating, a 50% 

caustic soda solution into the holding tank to a 

ph ofaround 7.0. Be slow in adding the caustic 

soda solution since even a small excessive 

amount can abruptly increase the ph. If this 

happens you must add the acid solution to re- 

neutralize the cleaning solution. After 

neutralization, you should see the dissolved 

solids re-precipitate in the holding tank if the 

fouling have been removed form the UltraStrip 

unit. 

5. Discharge the neutralized cleaning solution 

from the holding tank. The bag filter will 

needed if the TSS re rnml  is required 

regulation. 



6. Rinse the URraStrip unit by adding clean 

water into the holding tank with approximately * the same volume as the cleaning solution. 

Recirculate the water for about 15 minutes. 

Discharge the rinsing water after neutralization. 

The Ultrastrip unit will be ready for normal 

operation. 

7. Do not forget to rinse all equipment and 

cldhing with clean water after using. 

Disassembly 

Read all installation instructions 
before beginning disassembly. 
Contact GeoPure for replacement 
parts. 

@ A. Prior to  disassembly of the unit, turn off the 

influent pump allow the blower to operate for a 

few minutes. This will allow contaminated 

water wrthin aeration plates to be treated as the 

unit drains. 

B. When the effluent flow has completely 

stopped, turn off the blower and turn the main 

power disconnecb to the off position and lock 

them out. Be sure that the URraStrip is 

completely drained by removing the plug at the 

bottom of the sump. 

C. Disconnect and remove the air discharge 

stadc or ducting from unit. This procedure may 

nat be necessary if space permits removal of the 

dernister section with the stack attached. 

D. Disconnect the influent piping. Make sure 

loose influent piping is adequately supported. 

E. Starting with the demister section, unfasten 

the lever-lock clips and lift off the demister 

section. 

F. . Before and during disassembly, it is 

important to not the placement of the 

aeration tray;. Taking time to familiarize 

yourself with the UltraStrip unit will make 

reassembly faster and easier. Alignment of 

buttons on trays, sump and demister should be 

noted. Proper assembly of the UltraStrip 

requires alignment of buttons as shown in Fig. I . 

Figure I - Proper Alignment of URraStrip 
Buttons 

G. The unit must always be disassembled piece 

by piece from the top down. It is 

recommended that the removed pieces be set 

on wooden supports, such as a pallet, to avoid 

damage to the gasket sealing surfaces. 



H. Each section mud be raised a few inches 

prior to moving the piece horizontally. 

I. Paying special attention to the placement of 

each aeration tray, remove each tray until only 

the sump sxtion remains. b i n ,  make note of 

proper alignment of buttons. 

J. Once all aeration tray; are removed, check 
the integrity of the gasket material. 

K. When cleaning the demister section and 

aeration b y s ,  careful nat to damage the gaskets. 

The mist eliminator pad may have to be cleaned 

with water pressure or cleaning solvent. If this 

is unsuccessful, the pad must be replaced. 

L. The sump section should be cleaned in the 

same manner. Check the float valve grawty flow 

system in the sump section (if supplied) for 

plugging and material deterioration. 

Chxk each tray downcomer valve for scale and 

bacteria build-up. Clean if necessary. 

M. Prior to  assembly, make sure the ares that 

mate wth the gasket material are clean and free 

of foreign matter. 

Reassembly 
A. To reassemble the unit, follow the 

disassembly instructions in the reverse order. A 

light coating of silicone grease on the gasket 

surface before reassembly will act as an inert 

gasket sealant and lubricant. DO NOT use any 

other material for gasket sealant, as it may effect 

the operation of the Ultrastrip unit. If silicone 

grease or replacement gasket material is not 

available, contact GeoPure for supplies. Keep in 

mind that each piece mud be put back in the 

same position and orientation as before 

disassembly. Improper assembly could cause 

malfunction or damage to the UltraStrip unit. 

B. Connect all inlet and outlet piping, discharge 

stacks, etc., prior to restarting unit. 

C. Whenever possible, use clean, fresh water 

for system testing after reassembly. Start the 

blower first. Once the blower is operating, stan 
the influent pump(s) or water flow. 

D. After stvtjngthe inRuent pump(s), Check for 

leaks throughout the sy;tem. 

Gasket Replacement 
A. Disassemble UkraStrip unit, placing trap. 

gasket sides up, on clean surface. Obsetve 

comer pattern of gasket seal (Figure 2) 

B. Using a sharp putty knife, remove the old 

gasket and as much adhesive as possible. 

C. Tip trays upside down and remove silicon 

grease with putty knife, then mineral spirii. 

Repeat process on demister. 

D. Remove remaining gasket fragments, 

adhesive residue, and leftover silicon grease with 



mineral spirits. Change cloths frequently. This 

sbuld leave the surfaces clean You must then 

"scuf the flange surface as exqlained in step E. 

E. Prepare the flange for new adhesive by 

"scfing1-the flange surface with a belt sander 

(40-50 grii belt). Run sander along lengths of 

flange. Use only light pressure as only a slightly 

roughened surface is all that is required. 

F. Wash the flange area with denatured alcohol. 

This should remove all traces of mineral spirits 

or 64 and leave the surface clean, dry and dust- 

free, as required. 

G. Cut one set of gaskets (two ends, two sides 

and one inner piece) ID" longer than tray 

dimensions. (See Figure 2.) Gasket ends must 

be square. Position gaskets strips on a flat 

surface, smooth sides down, porous sides up. 

Figure 2 - Gasket Strips 

H. Apply a thin, uniform coat of contact 

adhesive (3M # 1357) to porous surface of 

gasket and bays flange surface with a small brush 

such as an acid brush. 

I. Carefully position gasket onto flange (adhesive 

sides together), as shown in Figure 2. Do not 

pull or stretch gaskets. Trim overlaps as 

shown. 

J. lnner Gasket Installation 

(Because contact adhesive sets instantly, a special 

technique is required for installing the inner 

gasket which must be set between the side 

gaskets.) 

(I) Position inner gasket strip with one end 

abutting side gasket; the other end overlapping 
the opposite side gasket (Figure 3). Install 

abutting end by applying contact adhesive on 

adjoining edges as shown in Figure 3. Press in 

place. 

Figure 3- Installing lnner Gasket 



(2) Trim overlapping end of inner gasket as K. Apply a very thin layer of silicone (Dow 
shown in Figure 3, and apply adhesive to Corning # I  I I) to r m h  side of gasket to 0 
adjoining edges. 'Abut joining surfaces and press sbengthen seal between gasket and tray above. 
in place. The gasket material is extremely 

stretchy and may ripple somewhat, but small L. Reassemble UitraStrip. (See Reassembly.) 
ripples can easily be pressed flat. 

Figure 4 - Trimmed Gasket on Flange 
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This is the hazard alert symboL4 When yousee 
y is symbol.be aware that personal injury or 
propeky damage is possible. The hazard is 
explained in the text following the symbol. 
Read the information carefully before proceed- 
ing. 

The following is an explanation of the three 
different types of hazards: - 

A DANGER 3 Severe personal injury or death 
will occur if hazard is ignored. 

A WARNING Severe personal injury or death 
can occur if hazard is ignored. 

A CAUTION Minor injury or property damage 
can occur if hazard is ignored. 

I .  These instructions apply to: 
. . . L ? .  . 

1) Blowers without motors, the SDR Series. 

. 2) The M & H'Series, model number with 
M:or.H as'third character. ' i ' . ' . . ,-.. . ,... .- 

. . . . .  ,.. - . ... . :. -3) Blowers ~0Wered with Ex~losion Proof . - .  . . 
. . . .  - .~ ' . Motors. ; . . , :  :,, ,, - .,.., 

' ; . . :Ti is blpw=rj*..o$y to bk!$&.for the purpose 
. , , of.pumping -. ~. air.and' und& . . . . .  &.circumstances 

be used with an". other aCes.  he blower 
' : must not be- used f q  th&mpin4 of fluids, 

pafticles, solids, or-any siiljitance likelyto 
- .  cause fire or  explosion. . : : . . 

. , 
. . . . . . . .  ... . .  . .  ZiT. . - -. - .- . . . . .  - > ....... . . . . 
. . . . .  . . . .  * . . ~ .  

. AWARNING. ... &oot puni&fli,mmable or ,, . , 

. . toxic gasses o r  opera6 'the' . . 
., ... . . . .  . . 

..,- pump,, in.an atm0spheF.e .-: '. 1 
containing them. Severe ~. 

' .:,personal injury can occur  if''^ , -'. 
hazard is ignored. - . . .  - 

. AWARNING Keep hands or other body 
away from the blower suction. ; 
Failure to do so could result in ..'. 

- - personal injury. 
ACAOTlON Required ambient temperature 

for normal operation should not 
exceed 40°C (1 05 F). For 
higher ambient operation, 
consult the factory. Failure to do 
so could result in fire or property 
damage. 

.L%CAUTION Blowers may generate heat. To 
prevent bums, do not touch 
blower during operation or until 
unit has cooled. 

. . . ~ .. 
Blower performance is reduced by lower 
atmospheric' pressure found at high altitudes. 
consult the factory or a Gast distributor for 
details. a 
IMPORTANT: Remove any plastic caps before 
starting blower. Any foreign material (burrs. 
chips, welding drops, slag, pipe cuttings, 
excess sealants, sand, lime, etc.) must be 
removed, or filtered out. Any such material, 
matter how smd, that enters the blower can 
damage it. ~lean:out new plumbing before 
attaching.to blower inlet. 

. . . .  >,: WIRING. ;'. . . . .  

AWARNING - .  ~ ie&cal ghockor fire hazard 
. . . . . .  . . . .  . . 

can result from incorrect wiring. 
* .  .. 

-. : . . .  .... . . . .  > ..:. 
must'conform to all . . . . .  . 

: . . .  - . . .  
- ,  

required safety codes and be 
. . . .  

. . . '-'. install& by 'a'qualified person. ... .- - A I -. .... - . . . . . . . . . :  
. . .  Groun~ding.is required. 

: . , I  . . . .  . . .  . , .. 

 uses roted the Griiig against short circuits. fr .- Qn mo ors without-Ammatic restart. thermal 
protection or maanetic over-current cut-outs 
are absolutelv necessarv to Drevent motor 
overloadina. This is due to the following, one 
phase in a three phase electric svstem,high . - 
starting frequency, or jammed blower. 
Required power will rise as differential 
pressure increases. For motor wiring diagram 
see inside of the conduit box or motor 
nameplate. Large motors may have two 
nameplates, one for 50Hz, the other for 60Hz. 
Be sure that all dual-voltage motors are wired 
for your power source. 

MOUNTING THE PUMP 
The single impeller blower may be installed in 
any orientation as long as the flow of cool, 
ambient air over the pump is not blocked. The 
dual impeller models must be mounted with 
the shaft horizontal. 

T w w 
motor must not be blocked. It is very 
important to install the blower in a well 
ventilated area where the temperature does 
not exceed 40 '~ .  Check this temperature 

a 
after the blower has been running for an hour. 



-- 
( Reg. I (6)AJllZER I (6)AJllZFC I (8)AJllZK I (8)AJllZK I (8)AJ112GA 1 

1 OB l Foam 1 2 1  I 1 I 1 1 
11 l MMler I l l  I I I 1 

6 
7 
8 
9 

I 1 ~aenslon 1 I AJl06EO I AJlO6FR I I I I I 
Park listed are for stock models. For spenfic OEM models consult the factory. 
When conesponding or ordering park, please give complete model and serial numben. 

Retaming Ring 
Hwsing 
Munler BOX 

Spring 
a* I 

1 
1 
1 
2 

AJ103EQ 

AJl13DQ 

AJlO3FO 

AJ113FQ 

AJ103K 
AJ104K 

AJ113FQ 

AJ103KA 
AJ104K 

AJ113FQ 

AJl03GA 
A1104GA 
A11130 

AJ103GA 



Once the .blower is in operation, check the 
following: 

-Working pressure and vacuum values. 

-Relief valve pressure or vacuum 
setting, adjust if needed. 

-Measure motor current and compare 
with motor name plate data. 

-Rated electrical overload cut-out. 

-Check the ambient and discharge air 
temperatures to be sure they do not 
exceed allowed values one hour after 
starting. Exhaust Air should not 
exceed 2300 F for all blowers except; 
R6PS and R7S models. 

MAINTENANCE and INSPECTION 

AWARNING Power must be de-energized 
and disconnected before 
servicing. Be sure all rotating 
parts have stopped. Electric 
shock or severe cuts can result if 
hazard is ignored. 

The noise absorbing foam used in mufflers 
needs to be periodically replaced. The 
electric motor and blower also need periodic 
cleaning to remove accumulated dust 8 dirt. If 
they are not cleaned, this can result in 
excessive vibration, an increase in 
temperature, or can reduce the service life of 
the blower. Initial inspection is suggested at 
8000 hours, then the user should deter-mine 
the frequency. 

An increase in the differential pressure across 
an inlet filter indicates its getting clogged. 
Clean the inlet air filter as often as needed, 
blowing down against the current to clean it. 
Change the cartridge when cleaning no 
longer gets the cartridge clean. A dirty 
cartridge causes a high intake resistance 
resulting in an increase of differential 
pressure, absorbed power, and working 
tem~erature. 

The motor bearings of small motors (Less 
han 5 1 1 ~  HP,refer to motor nameplate), are 
jreased for long life. Large motors (5Il2 HP 
)r larger, refer to 60 Hz motor nameplate), are 
!quipped with alemite grease fittings. To 

. 

elubricate these bearings clean tip of grease 
jun and apply the grease to the fitting. Use 
me or two strokes of Shell Dolium R grease. 

;ast will not guarantee a field rebuilt pump. If 
spairs are needed contact or send blower to 
3 Gast authorized service facility . 

TROUBLESHOOTING GUIDE I 
SYMPTOM POSSIBLE REMED 

I 
RLlmYng at tm hlgh a lmml a mUsf valw and 

WN m 

Motor Bearing Re-Lubrication 
(5 112 HP or larger) 

I lntewal 
5.000 3 years 
Continual Normal I 1 vear 

Hours of Service 
per year 

I . --  
Application 
Seasonal service I 1 year at 

Suggested 
Relubrication 

ambients, di* or . I 6 months 
moist applications 

(motor idle for 6 
mos. or more) 

beginning of 
season 

Continuous-hiah I 



Strong forced ventilation is often needed for 
the larger blowers. In vacuum service the hot 
discharge air of larger blowers, must be 
plumbed away to avoid overheating the room 
or enclosure where the blower is located. 
Discharge excess air into atmosphere, 
through a relief valve. 

ROTATION 
The blower should only rotate clockwise as 
viewed from the motor side. This is marked 
with an arrow on most casting. Proper 
rotation can be confirmed by checking air flow 
at the IN and OUT ports. On blowers powered 
by a 3 phase motor, rotation can be reversed 
by changing any two of the power lines. 

PLUMBING 
Connect motor and check direction of rotation 
before connecting plumbing. The threaded 
pipe ports are designed as connection ports 
only and will not support the plumbing. Be 
sure to use the same or larger size pipe and 
fittings to prevent air flow restriction and over- 

@ heating of the blower. 
ACAUTlON Attach blower to solid surface 

before starting, to prevent injury 
or damage from unit movement. 

When installing plumbing, be sure to use a 
small amount of pipe thread lubricant. This 
protects the threads in the aluminum blower. 
When installing two blowers in parallel, use 
plumbing two whole pipe sizes larger in 
diameter than that of the blower. 

ACCESSORIES 
ACAUTlON Blower must be installed with a 

proper sized inlet filter, gauge, 
and relief valve. Failure to do so 
may damage blower. Consult 
the factory or see a Gast distri- 
butor for recommendations. 

Keep in mind filters progressively increase 
losses, due to clogging. Install a vacuum 
gauge to monitor filter restriction. Install a 
relief valve to avoid overloading of large 
blowers, caused by changes in pressure or 
vacuum. 

Do not install check valves that close with a 
strong spring due to their large pressure loss. 
We recommend the check valves listed in the 
accesssory section (page 6). They have 
minimal pressure drop, positive sealing, and 
are resistant to the high discharge 
temperatures of large blowers. 
- - 

OPERATION 
ACAURON Avoid running blowers larger 

than R4 size, with no air flow 
through them. Protect with Gast 
recommended pressure or 
vacuum relief valve. Failure to do 
so will damage the blower. 

AWARNING Solid or liquid material exiting 
the blower or piping can cause 
eye or skin damage. Keep away 
from air stream. 

AWARNING Some of these models may 
exceed 85 dB(A). When in close 
proximity to these models 
hearing protection is required. 
See Technical Data Sheet (if 
provided), for specific model(s). 

Do exceed maximum pressure or vacuum 
capabilities marked on data label of unit. 

Fit correct sized pipes and choose 
accessories that reduce to a minimum air 
friction load loss. Do not throttle discharge or 
suction pipe to reduce capacity. Throttling 
increases differential pressure, which 
consequently increases power absorption 
and working temperature. When the blower is 
ran at duties above 125mbar (50" H20) metal 
pipe may be required for the hot exhaust air. 

ACAUTlON Air temperature increases when 
passing through the blower. 
Outlet piping can cause burns. 
Access to these hot temperature 
areas should be guarded, 
limited. or marked "HOT". 
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RECOMMENDED ACCESSORIES 
7 ~~ 

I Discription - I R l  I R7. I R3 1 R4 1 R5 1 R6 I R6PS 1 R7 I 
Inlet Pressure Filter 
Replacement 
Element (Pressure) 
Inline Vacuum Filter 
Ranlacement 

PressureNacuum Gauges . Pressure Gauge.-Part# AJ496. ~ ~ 1 ~ '  Dia.. 'I4' NPT.-0-6Oin. Hz0 and 0-150 mbar 
Pressure Gauge. Part# AE133, z ~ / ~ '  Dia.. NPT, 0-160in. Hz0 and W O O  mbar 
Pressure Gauge. Part# AEl33A. 25/8 Dia., NPT, 0-200in. Hz0 

~~~ 

Element Wacuum) 
Muffler 
Horuontal Swing 
Type Check Valve 

.Vacuum Gauge. Part# AJ497. 2518' D~~..~I~'NPT. 0-60in. Hz0 and 0-15Ombar 

.Vacuum Gauge. Part# AEl34.251~' Dia.. 114'NPT. 0-160in. Hz0 and W O O  mbar 

AJ126a 

AJ134B 
AJ151A 

PressureNacuum .PresNac Relief Valve. Part# AG258. 11/2' NPT. Adjustable 30-170 in. H20. 200 cfm m a  
Relief Valve .Silencer for Relief Valve. Part# AJIZID 

AJ135D 
AJ121B 

AH3260 

T *  . . : 
. I 

..2, .~ 
. . . .. . . YOUR WARRANTY 

. .. -, ~ : 

AJl26B 

~ ~ 1 3 4 ~  
AJ151B 

. ., . . 
.. , .-, -. - .  

REGARDCESS OF-CAUSE, if a product you buy from I J k  catalog does "pt kork right, Gast 
will repairor replace it once, at no charge, for up to~dne.year from the date . of . shipment from the 
factory. . 
In the course'& repair or replacement, Gast may send you written recbmmendations on how to 
prevent a problem from happening again. Gast ieserves the right towithdraw this warranty if you 
do not follow these recommendations. Customer. is responsible for freight'charges both to and 

. . from Gast in all cases. . .. . 

This warranty does not apply to electric motors, electriiai controls, and ga&lin=engines, which 
Gast obtains from other manufacturers. A motor or engine canies ... only the w-ty of the 
company that makes it. 

, . 

AJ135E 
AJ121B 

AH3260 

I THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF AUOTHER WARRANTIES. WHETHER I 

-. . 
AJ126C 

. . 
AJ134C 
AJ151C 

WRITEN. ORAL OR IMPLIED, INCLUDING THE WARRANTY OF MERCHANTABILITY AND OF 1 FITNESS FOR ANY PARTICULAR PURPOSE. GASTS LIABILITY IS IN A U  CASES LIMITED TO I 

AJl35E 
AJ121C 

AH326C 

W E  REP~CEMENT PRICEOF ITS PRODUCT. GASTSHALL NOT BE LIABLEFOR ANY 
OTHER DAMAGES, WHETHER CONSEQUENllAL, INDIRECT, ORINCIDENTAL. ARISING 
FROM THE SALE OR USE OF ITS PRODUCTS. 

. 

AJl26D 

N134E 
AJ151D 

I Gasrs sales personnel may modify this warranty, but only by signing a specific, wrinen description of any 
modifications. I 

AJ135E 
AJ12lD 

AH32613 

Gast Manufacturing Corp 
2300 Hiohwav M-139 

- 
AJ126D 

~ ~ 1 3 4 ~  
AJl51E 

Gast Manufacturing Corp 
505 Washinaton Ave 

AJl35F 
AJ121D 

~ ' ~ 3 2 6 ~  

FAX: 61 6-927-0808 

R6P 
AJ126F - 

. AG340 
AJ151G 

Wainbee Limited 
21 5 Bmnswick Blvd. 

AJl35G 
AJ121F 

AH326F 

Pointe Claire. Quebec 
Canada H9R 4R7 
TEL: 514-697-8810 

. . 

AJ126G 

~ ~ 1 3 5 ~  
AJl51H 

FAX: 51 4-697-3070 

AJl35C 
AJl21F 

AH326F 

FAX: 201-9335545 

AJ126G ' 

AJ135A 
AJ151H 

AJl35C 
AJ121G 

AH326G 

Wainbee Limited 
5789 Coopers Avenue 

0 

~ississaioa. Ontario 
can&& L ~ Z  3S6 
TEL: 41 6-213-7202 
FAX: 41 6-213-7207 

Brenner Fiedler 8 Assoc. 
13624 Bentley Piace 
Cenitos, CA 90701 
TEL: 800-843-5558 

310-404-2721 
FAX: 31 044-7975 

Japan Machinery Co. Ltd. 
Central PO Box 1451 
Tokyo, 100-91 Japan 
EL: 81-3-3573-5421 
FAX: 81 -3-3571-7865 

Or: 81-3-3571-7896 

Gast Manufacturing Co.. Ltd 
Beech House. Knaves Beech 
Business Centre. Loudwater 
High Wycombe. Bucks HP 10 9SD 
Ennland - ~ - ~  - % 44 628 532600 
FAX: 44 628 532470 

NOTE: General Conerpondence 
should be sen! to- 

o 



.... . . BULLETIN E-53 

l 8 O O  sER's Low Oi!erential Pressure Switches 

Compact economically nriced switches in 8 standard ranies. set Doinfs tram 
a i r  to 85" W. C. nenetitive accuracy witnin 2%. U. L and C. S. A. IlSted, F. M. aDDroved. 

Model 1823 pressure switch. U.L 
and C S A  listed. F.M. approved. 

Series 1823 pressure switch. 
Conduit enclosure removed 
to show electric switch. 

One of our most popular pressure switches. Combines small 
size and low price with 2% repeatability for enough accuracy 
for all but the most demanding applications. Set point adjust. 
ment inside the mounting spud permits mounting switch on 
one side of a wall or panel wi th  adjustment easily accessible 
on the opposite side. 

U.L. and C.S.A. listed. F.M. approved. 

*Model 1823 shown; (1823 replaces 
1820, 1821 and  1822 which are similar). 

Environmental (MIL) Switch 
Unlisted Model 1820can be furnished with special snap switch sealed 
against the environment for high humidity andlor for government applica- 
tions. Bmilar to standard Model 1823 except dead band is slightly greater. 
Specity Model 1820 (Range No.) "MIL' in ordering. 

Weatherproof 
Enclosure 
16 ga. steel enclosure 
for unusually wet or oily 
conditions. Withstands 
200 hour salt spray test. 

. 
Gasketed cover. Weight 
5% lbs. Switch must be 
installed at factory. 
Specify "WP" in addi- .. 
tion to witch catalog 
number. 

Explosion-Proof 
Housing 
Cast iron base and 
aluminum dome cover. 
Approximate weight 
7% lbs,Scecify "EXPL" 
an addltlon to swltch 
catalog number. 

HOW to Older: See price list, Bulletin 5-26, 

H' MOUNTING SWO AN0 NUT 

SET POINT ADJUSTMENT SCREW 

DIAPHRAGM 

ADJUSTABLE RANGE SPRING 

SPOT SNAP SWITCH 

SCREW TYPE ELECTRICAL TERMINALS 

ONOUIT ENCLOSURE 

OW PRESSURE CONNECTION-H'NPT 

HIGH PRESSURE CONNECTION-H'NPT 

H. CONDUIT CONNECTlON 

CRIMPEO RING 

Construction and dimensions. Series 1823 pressure switches. 

PHYSICAL DATA 
Temperalum I lmk  -300F for dry air Set point adlustmnt Scnr rime m i d e  
or gas to l800F. mounting spud. 
Maxhnum sums omsuwe: 25 mio Houslno: Aluminum camo Steel 

SERIES 1823 SWITCHES: 
OPERATING RANGES AND DEAD BANDS. 
U.L. and C.S.A. Listed, F.M. Approved. 

Approximate 
Operating 

Range 
Dead Band 

Model Inches At Min. At Mar 
Number 

0.15 to 05 
1823.1 0.3 to 1.0 0.08 0.08 

Suggested Specification 
Differential pressure switches shall be diaphragm operated 
wi th  4" diaphragm to actuate a single pole double throw 
snap switch. Mot ion of the diaphragm shall be restrained 
by  a calibrated spring that can be adjusted to set the exact 
pressure differential a t  which the electrical switch w i l l  be 
actuated. Mot ion  of the diaphragm shall be transmitted to 
the switch button by means of a direct mechanical linkage. 
Switches shall be Dwyer  Instruments, Inc. Catalog No. 
182%- for the required operating ranges. 
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SERIES 1823 DIFFERENTIAL PRESSURE SWITCHES 
$ecifications - Installation & Operating Instructions - Parts List 

INSTALLATION 
1. Select a location free fmm excassivevibration where oii or water 

will not drip upon the switch. See special housings for unusual 
conditions. 

2. While not required, posltloning the pressure connections 
down Is recommended. Mount the switch with the diaphragm 
in a vertical plane. Switch must be recalibrated for each change 
in operating position. 

3. Connect switch to source of pressure differential. Mew tubing 
with 1M" OD. is recommended but any tubing system which will 
not restrict the air flow is s a t i i r v .  Note that the law oressure , ~- r ~ - - - -  - 
cmnec(ion may be made tothe 112" spud mme backotmemkh 
if desired. U soconneaed, drill 1nV'diametsr nolesin the Spring 
Relainer flange (PN 1823309) and the head of Adjustment Screw 
(PN 1823-289)to provide opening lo the switch interior and plug 
the other low pressure connection. 

4. Electrical connections to the standard single pole, double thmw 
snap swtfch are provided by means of screw terminas marked 
"common': "norm open': and "norm closed': The normally open 
MntaCE close and the normally closed contacts open when 
Pressure increases beyond the set mint. 

5. Switch loads should n i t  exceed the maximum specified current 
rating of 15 amps resistive. Switch cepabilnies decrease with 

high load inductance or rapid cycle rates. Whenever an applica- 
tion inwlves one or more of these factors, the user may find it 
desirable to limit the switched current to 10 amps or less in Me 
interest of omlonging switch life. 

ADJU~TMEN~ 
1. If me switch has been factory preset, check the setpoint before 

plaCing in service lo assure it has not shined in transit. 
2. If pwitch has not been preset or it Is desired to change lhe set 

-i-+ -*-WB the followina omcedure: v...., "-0. 

a. To adjust the set point t i m  the sloned Adjustment Screw (PN 
1823-289) clockwise to increase the set point and counter- 
clockwiw, lo decrease the set point. 

b. The following is a remmmended procedure for calibrating or 
checking calibration: Use a '7" assembly with three rubber 
tubina laads, all as short as possible and the entire assembly 
offering minimum th &&n. Run one lead lo Me pressure 
switch, andher to a manometer of known accuracy and ep- 
pmpriate range, and apply pressure through the third lube. 

(i-ql aoomach to the set ooint slowlv Nate that , ~~ -- 
manometer i d  pressure switch wili have different response 
chammristics due 6, different inmmal volumes, lengths of tub- 
ing, oil drainage, etc. Be certain switch is checked in posilion 
it will assume in use, is.. vertical, horimntd, etc. 

Part N a  

1823005 
182302 

1823035 
1 8 m  

1823078 
1823-091 

1823093 
1823-109 

1823499 

1823-200 
1823-242 
1823-266 

1823-289 
1BP309 

1823-490 
1823-1H 

1823.2H 

CROSS SECTIONAL VIEW 
Name 

Conduit Enclosure (1) 
Switch Body m m b l y  -Aluminum 
die casting W h  silicone diaphragm 
and aluminum support plate. (1) 
" 0  Ring l/Z" x 96" (1) 
Mounting Nut - 1R" Electrical 
Nut - Steel (1) 
Conduit Cover Assembly (1) 
Conduit Enclosure Fasteners - 
Tinnerman Speed Nut (4) 
Retaining Ring (1) 
Calibration Spring - Stainless 
Steel (1) 
Insulation Shield - 1BZ'Thlck 
Hard Fibre (1) 
Switch Button - Nylon (1) 
Snap Switch - SPOT (1) 
Mounting Washer - 16132" O.D. x 
844" i.D. - Steel (2) 
Calibration Pdjustment Screw (1) 
Calibration Spring Retainer - 
B- (1) 

078 1 199 242 0- 
718 DIA. OPENING FO 
112 CONDUIT FITTINE 

118 NPT. HIGH 

118 NPT. LOW 
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F Series - 
114" &I 3" MPT 
Up to 300 CFM 
Complete Assemblies Since 1968 Solberg has been 

manufacturing quality OEM 
and industrial filters for air 
compressor, blower and vacuum 
applications. By pioneering 
many filter manufacturing 
techniques and building their 
own production machinery. 

Solberg is fulfilling their 

4 Elemem pan r; 
Odd V s  - Polyester. 
Even V 8  - Paper. Even 
t's + 8 - Wire Mesh. 
P - Polyurethane ham 
pdi lmr included. 

The Solberg line includes 
most all sizes of inlet, inline. 
and exhaust system filters and 
elements, filter silencers, oil 
mist filters, high temperature 
filters and more. There is a 
choice of media to suit 
specific duty requirements. As 
the filter specialist, Solberg 
can also provide reliable pro- 
ducts for individual needs and 
unique filter applications. Ask 
for an engineering evaluation 
of your requirements. 

I SMI MODEL NUMBERS - F 
I 

4 F denotes Finer without 
Silencer design. 



APPLICATIONS FLOW CURVE OPTIONS 
Blowers $OD (Inquiries Encouraged) 
Air Compressors I 31s Large sizes available 
Fans 9 .L Various elements available - 
Hydraulic breathers $ Im See Element Bulletin 

0 Engines 7s 118" & 114" FPT tap holes 
8 for differential pressure 

FEATURES 1 m guages 
Fully drawn weatherhood - , , , , Stainless steel or epoxy 
no welds to rust or vibrate ~€SSWE~O?+C+%W coated housings 
apart Hot dipped galvanized - LOW entrance velocity bet- Durable heavy gauge base housings 
ween base and cover with low pressure drop pipe Special connections 
minimizes pressure drop design 
Center yoke bracket located Durable steel con- . . 
for minimal flow restriction struction with baked enamel 

finish 



.f Series 
114" to 3" MPT 
Up to 300 CFM 

Influence of Face Veloclty on 
Dust Holding Capaclty 

Face Velocity-CFMMLmedia 

NOTE - 
Additional interchanaeable 
elements listed In ~iernent 
Brochure EL-10 

POLYESTER 
Dust Removal efficiency of poly- 
ester media at face veloclty of: 
15 cfmmz-media 
30 cfmlftZmedia .. . . . . . . . . . .. . .. . 
45 cfmlftzmedia ------ -- ------- 

PAPER 
Dust Removal efficlency of paper 
media at race velocity of: 
10 CfmIftLmedia 
15 cfmlft+nedia ....... . . .. ...-.. 
20 cfmmLmedia ---- ------- ---- a 

Panicle Sue (micmns) 

High temperature plastisol 
endcaps - Reinforced with epoxy coated 
steel wire on both sides of 
polyester 
Nominally 99+% efficient at 10 
micmns 
Washable - lukewarm water 
and mild detergent 
Dust loading capacity is in- 
creased 40-50% with 
polyurethane prefilter 

ADVANTAGES 
Less maintenance. longer life 
More durable 
Moisture resistant - Handles hot air and oil mist 
from unload cvcle of -,-~- -~ 
recipm~at in~ compressor 

Particle Sue (micmns) 

Plastisol endcaps - Heavy duty industrial strength 
paper - Nominally 99+% efficient.at 10 
microns 
Reinforced with heavy gauge 
galvanized expanded metal 
Dust loading capacity is in- 
creased 40-50% with 
polyurethane prefilter 

ADVANTAGES 
Less expensive - More surface area per given 
size 
Higher efficiency 

SURFACE AREA 
DIMENSIONS 

SOLBERG Manufacturing, Inc 
1151 West Ardmore Ave.. Itasca. IL 60143-1387 
1-800-451-0642 (Illinois: 708-773-1363) 
Fax 708-773-072 
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FEATURES 

I FEATURES I 
Micro Programmable Controller 8 or 16 inputs 

6 or 12 outputs 
a 

For Small Machine Control 
With Selected Functions and Program capacity 

Easy Operation 600 steps 

Micro programmable controller ideal for small 
machine control. 
The MICRO-1 base unit measures only 140W x 80H x 
74D mm, just as large as three standard timers of t h e  
DIN48mm-square size. The compact body uses the least 
panel space where space around a machine is  highly 
valued. 

Supersedes relay control circuits. 
The MICRO-1 base unit costs no more than the total 
cost of 10 relays and 3 timers of IDEC's standard 
models. The MICRO-1 with shift register and external 
display functions i s  more cost-effective fhan relay 
control circuits. 

Expansion up to 16 inputs and 12 outputs. 
The base unit has 8 inputs and 6 outputs. Expansion 
units are available to add 8 inputs and 6 outputs; thus 
the MICRO-1 can control a total of 16 inputs and 12 
ouiputs. 

Easy programming. 
Programming can be done on the small hand-held 
program loader using the familiar relay symbol format. 
IDEC's FA series program loader can also be used for 
programming. 
Application software Ladder Input Program is available 
for programming on an IBM or compatible personal 
computer. 

EEPROM memory allows program modification. 
The MICRO-1 base unit stores user programs in built-in 
EEPROM memory without the need for a backup power 
supply. Since user programs can be modified or replaced. 
the MICRO-1 is  ideal for production lines of many 
different models in small quantities. 
Using the FA series program loader allows for FA series 
memory packs to store user programs. 

Wide range of power voltage. 
The MICRO-1 base unit is available in two power voltage 
types: AC type operates on 100 to 240V AC and DC 
type operates on 24V DC. 

0.5msec catch input. 
The MICRO-1 is provided with a catch input to accept a 
O.5mw pulse input signal. Short pulse inputs can be 
accepted regardless of the scan time. 

DIN rail mounting. 
The MICRO-1 base unit can snapmount on a 35mm- 
wide DIN rail as well as on a panel surface using screws. 

Computer link function. 
A maximum of 32 MICRO.l base units can be linked to 
an IBM or compatible personal computer for network 
communication. Remote control panels and machines 
can be controlled and monitored on the personal com- 
puter. 

Built-in DC Power supply. 
The MICRO-1 base unit has a built-in power supply for 
inputs, eliminating t h e  need for an external power 
supply and saving wiring time and cost. 

Reduced wiring by Serial I10 Module 
*Serial I10 module allows for expansion of 8 inputs and 

8 outputs using one cable, saving wiring and total cost. 
*Using the serial I10 module allows external control 

switches and indicators to be connected with only one 
cable. 

*External display units can be connected to the serial 
I10 module to display timer or counter current values. 
(Mother boards for mounting the serial I10 module and 
IDEC's DD33IDD49 series disolav units are available . . 
~pt ional ly~l  

OUsina the kev matrix function wifh 8 i n~u ts  and 8 
outpits wired in matrix allows to accept a maximum 
of 64 i n ~ u t  signals. This function enables the MICRO-1 
to control machines with many input points. 
(See Serial 110 Module Users Manual EM230.) 



PART DESCRIPTION 

PART DESCRIPTION 
.I 

Power Terminal for Serial I/O Output 
(supplies power to LED indicaton connected 
to the serial I10 module output) 

lnout Terminal I10 Indicators \ 7 - . 

(with a detachable terminal cover) \ \ \ Ser~al Cable, I10 Expanr~on Cable 

Loader Cable Connector 

Program Loader 

Base Unit with Program Loader mounted on it Base Unit and Expansion Unit mounted side by side. 



SYSTEM CONFIGURATION 

1 SYSTEM CONFIGURATION 
1. Basic System 

r Base Unit I f 0  Expansion Cable V Expansion Unit 

i i 
Loader Extension Cable -1 

aFClA-KL3 (1.5m long1 :: \ I I  

Program Loader ..................... .. .....___. , 
, , ................. , , ............ ,-... , 

I .___,, 

. - - - - - - - - - - - - - . - - - 

Loader Extension Cable 

FC Link Cable 
.FClA-KC1 
(l!iOmm curl cord) 

Link Adapter g,, .pF2.C, 

.Base Unit 

Computer Link 

/mPFA-1A54 

Cable 

Auplication Software FAZSYSIFAZMON 
Laoder lnpufand Monnor Program 
For IBM PC and compatible 

Note': A 40mm I10 exDmrion sable FCIA-KEI  is armshed to each 
Exmnsion Unit. 

Note.': D O  not s o n n n t  the shield termiml of me 110 expansion cable. 

*Exoansinn Unit mi10 Expansion Cable 



SYSTEM CONFIGURATION 

2. 1:1 Communication Computer Link System 

FC Link Cable (150mm long curl cord) 

Note 1: The FClA-HLlE Program 
loader cannot be connected to 
a perronsl mmputer for 1 :1 
~ommunication. 

Note 2 The MICRO.1 USES the Same 
1 1 ~ommunication comwter 
Imk system as the IDEC'S FA 
reroes programmable mnnol. 
lerr For the lank adapter and 
1 1 eommunlcatlon. we the 
usen manual lEM072l. 

~ o t e  3: Use the FC link cable (PC1 A- 
KC1 I for connecting the link 
adapter to the bare unit. 

3. l:N Communication Computer Link System 

Fiber Link Main Unit 
OPFJ-Ul2 
cable Link Main Unit 

PFJ-U22 

Computer Link Cable 
.PFA-1A54 (2m l0Wl 

FC Link Cable 
MlCRDl  . FCIA-KCI H5omm curl cud)  rn 
~ a s e  Unit 

(mmmercially availablel 

Opt ica l  Fiber (for fiber link1 
4eora ~ ~ i r t e d  Pair Cable (for cable link) I 

I 

Note 1: The MICRO-1 vrcr the same 1 :N communication computer Ilnk rystam ar the IDEC's FA rsrier programmable convollen. For the 
link unit.. link main unit. and 1 :N communicaion. see the users manual IEMO7lI. 

Note 2: Use the FC link ab le  IFCl A-KCl) for connecting the link adapter to the base unit. 7 



SPECIFICATIONS 

1 SPECIFICATIONS 1 

Function Smcifications 

Program Loader Specifications 

IA 70mm-long cut7 cord is attached to the 

-Output Specifications (BaseExDansion Units) 

Mounting 

M r  Failure 
Fmlection 

tor 
FA & PLC 

Input Specifications (BaselExpansion Units) 
No. 01 lnpm 8 poims (M3 screw terminar) 

NPN open wllscta transistor inpuf 
Tw NO-voliage mechanical contact input 

Sink Type PNP open mllectw t m s t o r  inpui 
No-voltage mechanical cantact input 

Illolatio.. ..."..- 
lnmn CU- 

~~~ 

program laader) 

Hocked onto the bape unn 

CMOS-W\M mmwy is backed up by a 
capa&r. 
BacZup duration: Appmx. 3 minutes (at 25%) 

f'ossme by using a loader enensroc cable 
(FCIA-KL4) within the functions 01 this 
m r s m  loader 



SPECIFICATIONS. 

Internal Circuit and Wiring Diagram 
Relay Output Type (BaselExpansion Units) 
*Source ln~ut Type *Sink Input Type 

Load POW, I I I 
Load Power ---I 
Load P o w  i 

Note: Teninal numbers in ( ) represent an expansion unit. 
The sink input type has the same output as the source 
input type. 

Transistor Output Type (BaseExpansion Units) 
.Source-Input Sink-Output Type Sink-Input Source-Output Type 

Note: Terminal numbers in ( ) represent an expansion unit. 

9 



SIMPLE OPERATION EXAMPLE 

ISIMPLE OPERATION EXAMPLE-1 
I I 

This chapter describes a simple operation example. 

liii (Bare Unit1 

@ Connect power supply and input 
witches to the bate uni t  
This example shows wiring for AC 
type base unit (source input type). 

@ Supply power to the baw uni t  
.The POWER indicator on the base 

unit goes on. 

."POWER ON" is  displayed on the 

BDBBBHQQ 
@BBB@@@B 

@ Connect the program loader to the base unit using 
the attached program loader exmnsion cable. 

*Plug the loader extension caMe connector into 
the receptacle in the program loader until the 
latch i s  locked. 

.To remove the mnnector, squeeze the latch 
and pull the  connector out. 1 

program loader. 2 

1 Approx. 5 seconds later 

"PC -- RUN" i s  displayed when the MICRO1 is  in operation. 

Approx. 7 seconds later 

............... Program is displayed. 

(The display massage varies with the progrm.) 



SIMPLE OPERATION U<AMPLE 

@Stan programming 
(1) Stop MICRO-1 operation. 

Set the RUN/STOP switch on the program loader to STOP. 

I f  the switch is at RUN, the display 
changes to "PC - STOP", and 7 
minutes later, the program is dir- 
played. 

Set to STOP 

(2) Delete a l l  programs from the program loader memory. 

This example performs the operation of 
Fig. 1 time chart 

mined. 
Input 1 I .When lnput 1 i s  turned ON, Output 201 i s  self-main- 

mined. 

- 

*When lnput 2 i s  turned ON, Outputs 200 and 201 are 
turned OFF. 

lnput 0 

output 201 
I 

Operation 

Fig. 1 Time Chart 

.When lnput 0 i s  turned ON, Output 200 is self-main. 

I I 
Fig. 2 Relay Diqram 

Fig. 3 F'rogram List 

Fig. 2 relay diagram i s  converted to Fig. 3 progam l i s t  
Fig. 3 program l is t  i s  entered using the program loader as follows. 



SIMPLE OPERATION EXAMPLE 

(31 Enter the sample program using the keys on the program loader. 

Kev Operation IDirplavl 

................................................. > 0 L!TQ 1 

U U U  

5.....@-@-@-pJ-@ 
6.+3-@-@-@ 

Note: I f  you have pressed a wrong key, press 
CLR and repeat programming for the 
address. 

@ Check the prowam. 

When you have finished programming, check the program. 

Press the A key until address 0 is displayed. 0 
Press the key and verify the program a t  each step with Fig. 3 program list. 

@ Transfer the program from the program loader to the base unit. 

The entered program is stored in the program loader 
memory. The program must be transferred to the 
base unit memory to operate the MICRO-1. 

1 
................................... 0 -TEE L T p I;I]? 

1 Dirp1.y wlwn transfer Is somplem. 

@ ................................... , ................................... TEE L T P , ( TRS L T P END 1 



SIMPLE OPERATION EXAMPLE 

@Start MICRO-1 operation. 
(1) Set the RUNtSTOP switch on the program loader to RUN. 

IProgram Loader) (Bas Unit) IOispiay) 

NUN STOP 

- 
\ 

Set to RUN 

Make sure mat t h e  RUN indicator i s  ONand turn inputs ON according 
the Fig. 1 time chart to see if the MICR(T1 operates as programmed. 

output 200 

I 
Output 201 L////A 

I 

*When lnput 0 i s  turned ON (Indicator 0 goes ON), Output 200 goes ON ON while lnput 0 is ON. 
(Indicator 200 goes ON). After Input 0 is  turned OFF, Output 200 ON while Input 1 i s  ON. 

remains ON. 
0 n o  0 0 

*When lnput 1 is turned ON (Indicator 1 goes ON), Output 201 goes ON 
(Indicator 201 goes ON). After Input 1 i s  turned OFF, Output 201 O U T *  m m  m m m  a 
remains ON. ON while oum"t 201 i s  ON. 

.When Input 2 is  turned ON (Indicator 2 goes ON), Outputs 200 and 201 ON while Output 200 i s  ON. 
go OFF (Indicators 200 and 201 go OFF). 

@Monitor input and output statubx. 
Input and output statuses can be monitored on the program loader. IDirplayl 

(1) M o n i ~ a  Inputs 0 to 7 (8 poina). @-m-@ - - - - -  
0 )  Monitor Outputs200 to205 16poina). H-u-M-w-M 

18 Points are indicated.) 
W I  End monitoring. 

indimres.ON 

1. For programming procedures and notes, see page 37. 

2. RUNfSTOP response time and program transfer time 

(1) From RUN toSTOP 
After the base unit operation i s  stopped by the program loader, the program loader 
displays 'PC-STOP" in 2 seconds. After 7 seconds, the program is  displayed. 

(2) From STOP to RUN 
After the base unit operation is started by the program loader, the program loader 
displays "PC-RUN" in 1.5 seconds. After 7 seconds, the program i s  displayed. 

(3) *Program transfer from program loader to base unit: Approx. 4 sec 
*Prosram transfer from base unit m program loader: Approx. 3 sec . . 
*RUN after turning power ON: Approx. 5 see 

For details, see STARTISTOP OPERATION on page 31 and Transfer Program on page 57. 
13 



I/O WIRING 

I 110 WIRING I 
1. Relay Output Type (Base/Expansion Units) 0 
.Source Input Type ,- . w..-, - . . . . - 

IApprox. 5 kgfcm) Loader Extension Cable 

$1 

as the bare unit 



I/O WIRING 

2 Transistor Output Type (Base/Expansion Units) 
Sourcelnput Sink-Output Type 

Gmuding Resistance 
1 W n  maximum 

Loadnr Ex 

I?+==== 

tansion Cable 

~1 10 LIZ: Load 

Program Loader 

Load Power 

12to24V DC 

Terminal: M3 orew 
C* I :op 

~i~hten ing  Torque: 0.5 N-m maximum 
IApprox. 5 kgfcml 

~~~~~~~~ 
Note*: The expansion unit must be powered by m@@@F]p]F][G] the same power supply (both AC and DC) 

as the base uni t  



ALLOCATION NUMBERS 

/ Supplementary 2 1 

Setting Key Matrix lnput 1 600-677 1 ONIOFFStatuses 
- 

ONtOFF statuses of M x N (M 1 to 8, N = 1 to 8 )  key 
matrix are set to special internal relays 600 to 677 (64 
points maximum). 
For details, see Serial It0 Module Users Manual EM230. 

1 680-687 1 Kev Matrix Scan Output 

When FUN34 is set, special internal relays 680 through 
687 are scanned 8 times repeatedly in one cycle, generat- 
ing outputs. Allocatin~ these scan ournuts to real out- 
puk can constitute a k i y  matrix of inpu& and outpus. 
For details, see Serial (10 Module Users Manual EM230. 

Setting Catch lnput 
690 I ONIOFF statuses 

While lnput 0 is scanned, the catch input status is set to 
special internal relay 690. 
For details. see page 33. 

) 701, 702 1 Start Control 

The MICRO-1 operation can be started [RUN) or 
stopped (STOP) by turning special internal relays 701 
and 702 ON or OFF. 

;:l ;7 MICRO{;tatus 
OFF OFF 

OFF ON RUN 
RUN 

The MICRO-1 operation is started by turning special 
internal relay 701 OFF with the RUNtSTOP switch on 
the program loader set to RUN, and is stopped by 
turning 701 ON and 702 OFF with the RUNtSTOP 
switch set to STOP. 

1 703 1 All Outpuk OFF 

When IR703 is  turned ON, all outputs 200-205 and 
210-217 ao OFF. 
self-holding circuits using outputs 200-205 and 210-217 
also go OFF, and are not restored when IR703 i s  turned 
OFF. Internal relays and shift registers remain un- 
changed. 

- ~ 

704 / Initialize Pulse 

When the MICRO-1 starts operation, IR704 goes ON for 
a period of one scan. 

714 ( 1-sec Clock 

While IR713 is  OFF, IR714 generates clock pulses 
oscillating at 5Wmrec ON and 500msec OFF (duty ratio 
111). 

713 

500 msec , , , 500 msec 

813714 

1-sec Clock Reset 

IR715 always generates clock bums oscillating at 
50mrec ON and 50msec OFF. 

While IR713 i s  ON, IR714 (1-sec clock) i s  placed in the 
reset mode. 

50 mrec . , . 50 msec 

When timerlcounter preset values in  the MICRO-1 base 
unit are changed using the program loader, IR716 goes 

TimerlCounter Preset 

ON. 
IR716 i s  reset when the program is written into the user 
memow by pressing TRS, ENTR and ENTR keys. 

716 

717 ( In-operation Output 

Value Changed 

IR717 remains ON during operation. 

1 scan time 

Start 



INSTRUCTION WORDS 

INSTRUCTION WORDS ! . Basic Instruction Words 

I 
~ ~ - - ~ - -  - 

Symbol ( Name 1 Relay Circuit Symbol 1 Function I Page 

2. FUN (Function) lnstruction 

Ends a master control. 

SET 

RST 

JMP 

JEND 

END 

FUN No. ( Relay C~rcuit Symbol 1 instruction 1 page 

Set 

Reset 

Jump 

Jump End 

End 

FUN100 to FUN146 Equivalent comparison instruction for the 1 1 counter's counted values 

FUN2W to FUN246 
Equal to or greater than comparison instruction 

27 

27 

Sea an output, internal relay or shift register. 

Resets an output, internal relay or shift register. 

Jumps a designated program area. 

Ends a jump program. 

Ends a program. 

31 

31 

32 

32 

32 



INSTRUCTION WORDS 

I *Relay Circuit 
I 

~ ~~~p 

LOD OUT Instruction lnrtrvctio, 
I 

Bus 
IStartl 

! 
I '  I :+ ------------ - I 

\LOD NOT Instruction 

*Program List 

LO0,NOT 
3 OUT 20 1 

/ *Time Chart 

Input 1 g& 
lnput 1 INOTl 

output 200 gFF 
output 201 

The LOD instruction is  used to program the 
beginning of a rung or section of a rung. 

NOT The NOT instruction negates (inverts) the read 0 tnput status. 
This instruction is used as an auxiliary instruc. 
tion for a LOD, AND or OR instruction. 

/;;;;; The OUT instruction is used to assign t h e  
output address and ends the rung. 

I Examples 1 
*Relay Circuit *Program List *Key Operation 

[GJ (TI [TI 0 
LOD NOT 400 Em 
OUT 201 ----- 

OUT 202 

LODNOTC 

[GJ [TI [TI [TJ [GI 

I The SHF key is used between two instruction keys 
pressed successively. 
For example. LOD TIM, LOD CNT. and LOD SFR. I 

1- [G] OUT Instruction 

1. Multiple programming of OUT instructions. 
Any number of OUT instructions can be programmed in 
parallel. 

OUT 202 

2. Notes for repeated programming of OUT instructions. 
If more than one OUT instruction of the same number is  
programmed in one scan, the OUT instruction nearest to 
the END instruction is given priority and its status is 
outputted. 

The same output number 

In the example at left, 
Output 200 i s  OFF. If 
monitored in this state, 

EN0 E?T' Output 200 blinks. 
3. The following circuit cannot be programmed. 

The circuit at above left cannot be programmed. 
Use MCSIMCR instructions or modify the circuit as 
shown at above right. 



INSTRUCTION WORDS 

I *Time Chart 

- 

*Program List 
Instruction Input 1 

AND input 2 

*Relay Circuit *The AND instruction 
i s  a logical product 

LOO instruction used for 
programming a series 
contact circuit. 

AN0 
Operation 

*Key Operation 
I 

Ap..{q [TI [G] 

1 ........ 

rEziq 
AND program of a timer instruction 

*Relay Circuit ~ ' +  

p~ ~ 

*Relay Circuit *The OR instruction 
LOO is a logical sum 

r------------- , Innrunion instruction used for 
j Input 1 ILOOlI~,-., I programming a 

parallel contact 
- -  circuit. 

*Program List 
Instruction Input 1 

lnput 2 

Oumut 

OR program of a timer instruction 

*Relay Circuit ED 
*Key Operation A?.:eu-@ rn @ 

1 ........ 



INSTRUCTION WORDS 

I 1 AND Load 
AND LOD U ([GI [q I&]] 

*Relay Circuit 

I 

I 
I 

AND LOD ;!?%!I I 

*Program List *Key Operation 

Adt.e:.:{G] [-TI [GI 
1 .....{GJ[p-][Z ] 

3 AND.LOD 

*Time Chart 

Input 1 

Output 

*Circuits starting with LOD are connected in series. 

For the following circuit example, the AND LOD instruc 
tion can be used in two ways. 

h - 
Block A Block B Block C 

Opration 
Register Stack Register 

m,n 0 

Programs (Blocks A and B) stored respectively by LODl 
and LO03 are read by the AND LOD instruction, thus 
forming a circuit connected in series. 
Then, Block C starting with LO05 is programmed, and 
the Block AIB circuits are connected in series with the 
Block C circuit by me AN0 LOD instruction. 

[ Supplementary 1 
*Operation register and stack register ststuses 

Operation Stack Regisles 
I Rpis; , , I8 maii j u m l  , 

\, - Shifted down. 

/' - Shifted UP 

The AND LOD instruction is used to connect circuits 
starting with a LOD instruction in series. 

Operation 
Register Stack Regiaer 

After Blocks A, B and C are stored in sequence, the AND 
LOO instructions are used continuously two times, and 
the circuits of Blocks A, B and C are connected in series 
sequentially. 
In this case, note that the sequence of the stored circuits 
and the number of read operations. The relation between 
the LOO instructions used and the number of AND LOD 
instructions is 6s follows. 

The number of AND LOD instructions 
= The number of LOD instructions - 1 



INSTRUCTION WORDS 

DRelay Circuit 

OR LOD 

.Program List *Key Operation 

UUU 

4 ........ pqGJp$G 

Input 3 1 
Inpun 

Input 4 . . 

output Id 
*Circuits starting with LOD are connected in parallel. 

1 Supplementary / 
*Operation register and stack register status~?s 

Owration Stack Register 
18 maxirnuml 

LOD rl 
\ ---- Shifted down. 

/ -  Shifted up 

The OR LOD instruction i s  used to  connect circuits 
starting with a LOD instruction in parallel. 

:or the following circuit example, the OR LOD instruction 
an be used in two ways. 

Programs (Blocks A and B) stored respectively by LODl 
and LOD3 are read by the OR LOD instruction, thus 
forming a circuit connected in parallel. 
Then, Block C starting with LOD5 i s  programmed, and 
the Block A/B circuits are connected in parallel with the 
Block C circuit by the OR LOD instruction. 

AND 

AND 6 
OR. LOD 

After Blocks A. B. and C are stored in sequence, the OR . . ~ ~  - 

LOD instruetidns-are used continuously two times, and 
the circuits of Blocks A. B, and Care connected in parallel 
sequentially. 
In t h i s  case, note the sequence of the stored circuits and 
the number of read operations. The relation between the 
LOD instructions used and the number of OR LOD 
instructions is  as follows. 

The number of OR LOD inst~ct ions 
=The number of LOD instructions - 1 

23 



INSTRUCTION WORDS 

Timer 
*Timer numben 0 to 79 are 100msec countdown timers. 

I *Relay Circuit 

Timer No. 

Preset Value 

*Program List 

hDut 2 

output 200 

/ .Timer preset values are 0 to 9999. 

*When timer instructions are programmed, two 
addresses are always required. A timer instruction 
and timer No. should be set a t  the first address, and 
the preset value shwld be set at the second address 
(always the next address). 

Supplementary ' 
1. *When the operation result immediately before this 

instruction (which is  a timer input) i s  ON, clock pulse 
counting is  initiated. 

*When the counted value reaches the preset time, the 
timer output turns ON. 

*When the timer input is OFF, the preset value i s  set. 

*After the time up, the counted value remains a t  0 until 
the timer input turnsOFF. 

.The same timer number cannot be programmed more 
than once. (Error message "DOUBLE ERROR" i s  
displayed when the program is  entered.) 

*I f  the preset value is  changed during a timing opera- 
tion, the timer remains unchanged with the previous 
preset time for that cycle, and is  changed from the 
nexttime cycle. (However, i f  the preset value i s  changed 
to 0, the timer stops operation, immediately turning 
the output ON.) 

2. An output can be programmed immediately after the 
TIM instruction. 

Instruction Data 

3. Timer Accuracy 

Fluctuations when a 1-uc tmer i s  made 
' lwhen one scan requirer 10 m a d  ( +3%10-9% 1 

Error 

4. Power Failure Memory Type Timer 
An ordinary timer does not have power failure memory 
protection. A power failure memory type timer can be 
formed using the lODmsec special internal relay 1715) 
or the 1-sec clock (714) and a CNT instruction. 

Maximum I + 3 r e n  time 

Minimum 1 -100 mrec + 1 rean time 

L0D.N 

CNT 

Note: In this case, the counter must be designated to be 
held at the starting time using FUN7. 



INSTRUCTION WORDS 

*Two types of counters can be selected, depending on their numbers. 
1. Counter Nor. 0 t o  44 are adding counters. 
2. Counter Nos. 45 and 46 are reverrible counters. 

1. Adding Counter 

*Relay Circuit 

Value 

.Time Chart 

Reset 
Input 1 

Puke 
Input 2 

Counter 1 AND 

a45 adding counters are available: Nos. 0 t o  44. 

*The counter should be programmed in the order of 
res t  input, pulse input and CNT instruction. 

*The counter preset values are 0 to 9999. 

1. *The same counter number cannot be programmed 
more than once. 

*While the reset input is OFF, the counter counts the 
leading edges of pulse inputs, and compares them with 
the preset value. When the counted value reaches the 
preset value, the counter turns ouput ON and the 
output remains ON until the reset input is turned ON. 

*When the reset input is  changed from OFF to ON, the 
counted value is reset: while the reset input is  ON, all 
pulse inpuu are rejected. 

*When power is OFF, the counter's counted value can 
be held using the FUN (function) designation. (Refer 
to FUN7 on page 48.) 

*Since the reset input has prioriw, the counter counts 
only the pulse input which has changed from OFF to 
ON subsequent to one scanning after the reset input 
changed from ON to OFF. 

Rest  lnput 

Pulse Input 

' ' More than one 
scan i s  required. 

2. The output can be programmed immediately after the 
CNT instruction. pj--t+ 

F 



INSTRUCTION WORDS 

2. Reversible Counter (Output ON at Counted Value 0 )  
The mvanible counters are available in two types: (A) Counter No. 45 i s  a dual-pulse type having UP and DOWN pulse 
inputs. (B) Counter No. 46 i s  an UPIDOWN selection type which has a pulse input and an upldown selection input to 
switch the upldown gae. 

(A) Dual-pulse Type Reversible Counter 

*Relay Circuit 

Preset 
Value 

*Program List *Key Operation 

LOD 
CNT 45 

4 j 
5 1 O U T  / 200 

Address 

0 ..{GI [TI [GI 

*Time Chart 

output 200 

1 Supplementary / 

B) UPIDOWN Selection Type Reverrible Counter 
*Relay Circuit 

*Program List *Key Operation 
Address o . . . [ p q q $  
1 ...[G ] (TI [&I 
2 ..{GI [TI [GI 

UUUU 

*Time Chart 

Preset lnput 

Pulse lnput 

Selection I :ON:UD 
Input 3 I O F F :  hn 

Counter 46 
:ounted Value 

Output 200 

*When both UP and DOWN pulses are ON simultaneously, 
the counter does not perform counting. 

*Three inputs are required: preset input, UP pulse and 
DOWN pulse. 

*When the preset input goes ON, the preset value is  set, and 
when the preset input goes OFF, counting is started. 

*The counter ournut is ON only when the counted value is 
0. 

*After the counted value reaches 0 or 9999, it changes 
from 0 to 9999 or from 9999 to 0. 

I Supplementary 1 
*The UPIDOWN selection input selects the counting mode 

depending on the input condition. 

ON: UP count 
OFF: DOWN count 

*The same counter number cannot be programmed more 
than once. 

*When the preset value is  changed during counter opera- 
tion, the new preset value becomes effective immediately. 

*When a reversible counter i s  programmed and operated for 
the first time, the counter will not operate properly if the 
preset input has not turned ON. The preset input must be 
turned ON to set the preset value into the counter. The 
preset value is not cleared by the reset input designated by 
FUN5. 



INSTRUCTION WORDS 

Equal To or Greater 

Instruction Than Comparison Instruction 
1 

.Counter Multi-stage Setting Example 1: 2 TI-pj j  Pulse 

.Key Operation 

[GI [TI [G] 
@El@ 
@Q@ 
. 

e47 counters (0 to 46) can perform equivalent 
comparison and equal to or greater than comparison 
operations with respect to optional values. 

.Corresponding to counter Nos. 0 t o  46. FUN100 to 
FUN146 (Counter No. + 100) are equivalent com- 
parison instructions and FUN200 to  FUN246 
(Counter No. + 200) are equal t o  or greater than 
comparison instructions. 

1 Supplementary j 
1. Regardless of the status of the counter, this instruction 

merely compares the counted value. 

080th comparison instructions have the same functions 
as the LOD instruction but do not have a function 
corresponding to the AND and OR instructions; 
therefore, insert an internal relay if required. 

.The same FUN number can be used repeatedly for 
different preset values. 

2. Samole Program for Equivalent Comparison 

.Time Chart 

3. Samole Proaram 1 for Eaual To or Greater Than 

4. Sample Program 2 for Equal To or Greater Than 
Com~arison 

CNT 
sm 

FUN 240 1"'! 
FUN 



INSTRUCTION WORDS 

!4 Shift Register in Forward Direction 

*Relay Circuit 

First Bit No. 

Constituent 
Data 

BPrwrarn List 
Instruction 

2 LOD 

4 -4-bit configuration 
0 -Load Bit 0 status 

L0D.R 1 -Load Bit 1 itatus 

LO0.R 2 -Load Bit 2 status 
10 OUT 202 
11 L0D.R 3 -Load Bit 3 status 
12 OUT 203 

,Time Chart 
Reset 

Pulse 

Data 

(ROIrn 

W ) W 1  

warn 

t n 3 m  

*Structural Concept 

bitr i s  4. 

-Shift direction 

*The shift register has a total of 128 bits, and an 
optional number of bits can be specified for the 
shift register. 

*The shift register must be programmed in the order 
of reset input, pulse input, data input, and shift 
register instruction. 

*The shift register requires two addresses for pro- 
gramming. The first bit number is  set at the first 
address and the number of constituent bits at the 
second address. 

Forward Shifi Rooismr 

Fint Bit NO.: 
0 to 127 

1st bit No. 
No. of bits No. of 

Constituent 
Bits: 1 to 128 

/ Supplementary ] 
*Each bit status can be loaded using LOD, SHF and SFR 

instructions. 

*The last bit status can also be outputted after the SFR 
instruction. 

LOO 
SFR 

last bit status is outputted. 
L0D.R 

L0D.R Eash bit status is loaded. 

OUT 201 

*An optional bit can be turned ON (SET) or OFF (RST) 
using the SET or RST instruction. 

The SET or RST instruction can be actuated by an op. 
tional input condition. The bit number to be turned ON 
or OFF must be specified after the SET or RST instruc 
tion. 



INSTRUCTION WORDS 

.[GI Shift Register in Reverse Direction 

)Relay Circuit 

Bits 

bPrograrn List 

-Last bit 
c 7-bit configuration 

-Load Bit 21 status 

-Load Bit 23 status 

.--Load Bit 25 status 

DSnunural Concept 

NO. of Constituent Bits I7 bits) 

Last Bit Reverse Shift 

Output 

Only the bits m s r k e d  with 0 are outputted. 

*For the reverse shifting, use the SFR NOT instruc- 
tion and program the last bit No. at the first address. 

Last Bit No.: 
Bit NO. 0 to 127 
NO. Of NO. of 

Constituent 
Bits: 1 t o  128 

I supplementary I 
*A bidirectional shift register can be made by combining a 

forward shift register and a reverse shift register. 

*Example of a bidirectional shift register 

LO0.R 
OUT 

OUT 202 

No. of Conrtituant B i n  16 b i t4  , 
First Bit F o r z w  f t  

I 
& 

 it Reverse Shift 

E& - 
, 
No. of Constituent Bits 16 bits) 

Only the  b i a  marked with 0 are outputted. 



INSTRUCTION WORDS 

Single Output 

*Relay Circuit I pic- 
I [Leading edge differentiation of NO input1 

I *Program List 

lnput 1 IN01 

Input 1 (NCI 

Output 400 0"rn"l 01 lnwl 1 

Output 401 

T T 

*The SOT instruction converts (differentiates) an 
input to a single pulse signal. 

*When the input signal goes ON, the SOT output 
goes ON for a period of one scan. 

*When a relay output i s  specified, the output may 
not operate depending on the scan time. 

*A maximum o f  96 SOT instructions (0 to 95) can 
be used. 

*The same SOT number cannot be used repeatedly. 

I f  operation is  started with SOT input signal ON, the 
SOT output dws not turn ON. To turn ON the SOT 
output, the input signal must turn ON after starting 
operation. 

I f  an SOT instruction is used between MCS and MCR 
instructions and the SOT input 2 turns ON before or at 
the same time as the MCS input 1, the SOT output 401 
does not turn ON. 

I+- MCS 

lnput 1 

t t 
Output does not turn ON. 



INSTRUCTION WORDS 3 

a 
Master control at Master Conb.01 Reset MCS and MCR instructions are set using the 

double key MCSIMCR. Each time the key is  
pressed, the key alternates MCS and MCR 

I instructions. Confirm the display when 
programming. 

*Relay Circuit 

Program A 

MCR 

*Program List *Key Operation 

Insfruction 

MCS a ,.- ,........a @ 
L , L"" I I 

3 I ! : I  2 ......... (z 1 n [GI 
UUU 

N MCR 
.......... @ @ @ 

P l e n  two timer 
to  select MCR. 

*When the input to the MCS instruction i s  OFF, all 
inputs to the program (Program A) read after the 
MCS instmction are forced OFF until the MCR 
instruction is  executed: when the input to the MCS 
instruction is  tumed OFF, the program (Program A) 
up to the MCR is inhibited from operating. 

*The MCS instruction must be used in combination 
with the MCR instruction. 

/ Supplementary 1 
1. lnput conditions cannot be set for the MCR instruction. 

When the MCS ends with an MCR or END, all values of 
the logical operation and stack registers are turned OFF. 
The END instruction has the s m e  function as the MCR 
instruction. 

2. Instruction statuses during execution of MCS instruction 

Instruction Status 

Al l  instrunionsare kept. 
Counted values and outpun are reset. 
Counted values are kept. 

I '  / output; am turned OFF. 
Note: The execution of MCS instruction means that the input 

condition is in the OFF slate. 

3. More than one MCS instruction can be set for one MCR 
instruction. 

L I m  MCS I 

t 
The above master control circuit gives priority to lnput 
1, lnput 3, and lnput 5 in this order. 

4. MCSIMCR instructions cannot be nested in another pair 
of MCSIMCR instructions. 

*Relay Circuit 

SET 
200 t 

*Program List 

Imtruction 

LOD 
3 

*Time Chart 

*Key Operation 

mmm 
UUU 

[GI [TJ [TI F] [GI 

2k *Outputs, internal relays 
and shift registers can be 
set (ON) or reset (OFF) 

200 using the SET or RST 
instruction. 

I Supplementary ] 
1. Sample Program 

LOO 

2. SET and RST instructions can be used for the same 
cutput repeatedly. 

Note: SET and RST instructions operate in each scan 
while the input signal is ON. 



INSTRUCTION WORDS 

I 
- 

JEND 1 
*Program List *Key Operation 

AddmsJ lnnruction 

, . . . . . . . . . . . . ... ........ gj [GJ a0 

JEND Press two fimes 
to select JEND. 

*When the input to the JMP instruction is ON, the 
JMP becomes valid, thus executing the program up 
to the JEND instruction without processing (hold- 
ing all statuses): when the input is  OFF, the JMP 
becomes invalid and the subsequent program is 
executed. 

JMP and JEND instructions are set using the double 
key JMPNEND. Each time t h e  key is pressed, the key 
alternates JMP and JEND instructions. Confirm the 
display when programming. 

1 Supplementary I 
1. JMPIJEND instructions cannot be nested in another pair 

of JMPIJEND instructions. 

2. During execution of a JMP instruction, all statuses 
between the JMP and JEND are held. 
*Outputs, internal relays, timers, counters, and shift 

registers are held in their current statuses. 
*Timer and counter counted values are also held. 
*SOT instructions are all turned OFF. 

3. The difference between MCS and JMP is that the pro- 
gram within the JMPIJEND instructions is  not executed: 
for example, i f  an output has been ON before JMP 
execution, the output remains ON during the JMP 
execution. 

~Proaram List 

*An END instruction i s  always required at the end of 
a program. 

1 Supplementary 1 
1. When the entire user memory is cleared, END instruc- 

tions are written at all addresses. 

2. *Execution of instructions from address 0 of the pro- 
gram memory to the address where the END instruc- 
tion i s  written is  referred to as a scan. The time re- 
quired for this execution i s  referred to as the scan time. 
Therefore, the scan time depends on the address of the 
END instruction. 

*The END instruction transfers the results processed 
within one scan for every END instruction to the 
output, and then reads in the status of the input in 
preparation for the next scanning operation. 



STARTlSTOP OPERATION 

STARTETOP OPERATION 1. Start & Stop Using Program Loader 
1 

MICRO.1 operation can be started and stopped using the switch on the program loader. 

Connect the program loader to the base unit. 

2. Start & Stop by Power Supply 
When power is  turned ON, operation starts, and when power is tumed OFF, operation stops. 
(After the RUNISTOP switch on the program loader has been set to STOP, operation cannot be started by turning Power 
ON. Set the switch to RUN before starting operation using power supply.) 

OAC Voltage Type 
Goes ON when power ir 
supplied to the bare unit. oDC Type 

/ 

Power 
100- Power 
240V AC 24V DC 

Remains ON 
Turn power ON. (POWER indicatorgoes ON.) I during operation. 

I I 
(Approx. 5 sec later) 

1 
/ RUN stat;! (RUN indicator goes ON.) I 

1 Supplementary 1 1. The MICRO-1 memorizes the RUNISTOP status immediately before power is  turned OFF. 
Therefore, when power is restored in the power failure protection period of 3 days. the 
MICRO-1 maintains the same RUN or STOP status as before power was turned OFF. When 
power is  restored after 3 days, the MICRO-1 takes the RUN status regardless of the status 
before power outage, but the program is maintained. 

2. If the RUNISTOP status stored in the MICRO-1 differs from the RUNISTOP switch position 
on the program loader when power is  restored, set the RUNISTOP switch to match the status 
stored in the MICRO-1 and return the switch, then the MICRO-1 status is changed as the 
switch position. 

[Ex.] If the RUNISTOP switch on the program loader i s  at RUN but operation does not start 
when power is turned ON, then set the RUNISTOP switch to STOP and return the switch 
to RUN. 

RUN-STOP RUN-STOP RUN-STOP 

[-r7 ] - - rhPi] 
If  the RUNISTOP switch is at STOP but operation starts when power is tumed ON, then 
set the switch to RUN and return the switch toSTOP. 33 



STARTBTOP OPERATION 

RUNISTOP Operation Response Time 
1. RUN to STOP: The MICRO.1 stops operation immediately. 

After 2 seconds, "PC-STOP" is  displayed on the program loader. 
After another 7 seconds, the program is displayed. 

2. STOP to RUN: The MICRO-1 starts operation after 1.5 seconds. 
After another 1.5 seconds."PGRUN" is displayed on the program loader. 
After another 7 seconds, the program is  displayed. 

3. Stop & Reset by External Signal 
*For systems requiring stop and reset inputs, any input number can be designated using FUN. For the setting method, see 

FUN4 and FUN5 on page 46. 

*When a stop or reset input i s  turned ON during program operation, the RUN LED goes OFF and operation stops. (All 
outputs are turned OFF.) 

*The reset input has precedence over the stop input. 

(When the RUNISTOP switch on t h e  programloader i s  at RUN) 
* 

MICRO-1 RUN 
Status STOP 

(When the RUNISTOP switch on the program loader i s  at STOP) 

Stop Input ON 
OFF Note: 

When a st00 inout has been desianated bv FUN4 and 

4. Start & Stop by Special Internal Relay 
Special internal relays 701 and 702 take the status shwn belarv while the MICRO-1 is in RUN or STOP status. 

Reset Input ON 

Special Operation can be started or stopped by turning special internal relay 701 OFF 01 

status --I ON using the RST or SET key on the program loader. 

STOP OFF 

*Internal relay 701 can be reset (OFF) to start operation by pressing: @~~~~~ 
*Internal relay 701 can be set (ON) to stop operation by pressing: mQm@Q@ 

tB the stop hput is OFF (during RUN), operation 

1 Suppkmentary I Data statuses in  start, stop and reset modes. 

I I I IRISFR Status I I I 

OFF cannot be stopped using the program loader. 
The switch ir et to RUN. 

The witch i s  set to STOP. 
4 

, ...- " , 
RUN I Operating I Operating I Operating 1 Operating I Operating 

Mode 

Reset / OFF I Cleared / Cleared I Maintained I Maintained 
Stop 1 OFF 1 Maintained I Maintained I Maintained I Maintained 
At stan I Maintained I Maintained I Cleared 1 Clearsd 1 Maintained 

CNT Countad Value 

Output )I power. failure Current Value TIM 

Keep ARB 

CNT45.48 Counted 

Value 



CATCH INPUT READ FUNCTION 

I I 
Short I 0.5 msec I 

I 

I 
I 

1 1 scan time 
I 

Input Signal I 
L----------J 

lnput Terminal 

010181 
COM n 1 

lnput 0 terminal has a catch input (short-pulse input) read function in addition to the ordinary input function. 
Since ordinary input signals are read simultaneously when the END instruction is executed at the end of a scan, input 
signals shorter than one scan time may not be read. lnput 0 has a function to read short-pulse signals of 0.5 msecwithout 
fail. (When short-pulse inputs are counted by a counter, one catch input can be counted in every two scans.) 
The read short.pulse input i s  set to special internal relay 690 (IF36901 which can be programmed in a relay circuit. Opera- 
tions of ordinary input and short-pulse input are illustrated below. 

@I. Catch Input Operation Chart 
(1) Normally open hput  

b indicates an END processing 

Input Sianal to 
lnput 0 Terminal 
IN0 Colltact) 

Ordinary ON 
Input0 OFF 

Note 1: I f  the catch input turns ON in every scan, IR690 remains ON. 

Note 2: IR690 goes ON for a period of one scan after the catch input has turned ON. 

Note 3: If lnput 0 is ON at the time of simultanews reading, me input is read to the ordinary input (No. 01. Pulse inputs 
shorter man one scan time are read to IR690. 



CATCH INPUT READ FUNCTION 

(2) Normally Closed lnput 

C indiater an END processing 

I r Read inputs simultaneously 

lnput Signal to 
Input 0 Terminal 
INC Contact) 

4 ,  

Ordinary ON 
Input 0 OFF 

2. Sample Programs 
(1) Example to cwnt catch inputs using a counter 

Catch lnput 
IR 

lnput 

Note: When the catch input (IR690) is used for the pulse input of the counter, one pulse input can be counted in 
two scans. Pulse inputs occurring in every scan cannot be counted. 

(2) Example of self-maintained circuit to hold the catch inplt for more than one scan 

Catch Input IR Eqpnal Relay 

Note: When the inputterminal No. 0 is not used for the catch input, Input No. 0 can be programmed as an ordinary 
input 



PROGRAMMING (Program Loader) 

User programrfor the MICRO-1 programmable controller are programmed using the FCIA-HLIE program loader. 
In addition, programs can also be made using the PFA-lH4OlRE. PFA-lH404RE orPF2-2H4RE program loader and the 
optional loader extension cable FCIA-KL3. 
Application software Ladder Input Program is  available for progamming on an IBM compatible personal computer. 
This chapter describes the programming method using the FCIA-HL1E program loader. 

a 

1. Program Loader (FC1 A-HLI E) 
(1) Part Description and Function 

PROGRAMMING 

-Program Display -RUNISTOP Switch 

-lomuction and Numeric Keys I 
runction Keys 

Program Display . . . . . . . . . . . . . . . .  Displays programs and other data on the LCD. 
RUNISTOP Switch . . . . . . . . . . . . .  .Allows to start or stop the MICRO-1 operation. 
Instruction and Numeric Keys. . . . . . .  See page 19for their functions. 
Function Keys . . . . . . . . . . . . . . . . .  See the table below. 

*Function Keys 

Key 
ADRS 
MON 

SHF 

TRS 
INST 
DELT 
CLR 

A 

V 

VERl 
READ 
ENTR 

Function - 

Reads out the address to the display. - 
Monitors the 110, IR, timer, counter or shift register status on the display. - 
Changes the function of double keys TIM, CNT and SFR. 
[Ex.] To enter LOD TIM, prers the LOD, SHF and TIM keys, then I:: blinks on the right of the display. 
Transfers or verifies programs between the program loader and the base unit. 
lnsertr program instructions. 
Deletes progam instructions. 
Initializes the display or abom the processing. - 
Changes the display of address, monitor, FUN or searching program instructions in the ascending order. 
Changes the display of address, monitor, FUN or searching program instructions in the descending order. 
Verifies programs between the base unit and the program loader 
Reads out FUN on the display or programs in the base unit to the program loader. 
Transfers a program from the program loader tothe base unit or acknawledges key operation. 



PROGRAMMING (Program Loader) 

- 
I Program Loader Type No. I Program Capacity ! 

FClA.HL1E , 964 steps maximum I 

/ Supplementary j 
1. The FClA-HLlE program loader has a program 

capacity of 964 steps, but the MICRO-1 base unit has 
a program capacity of 600 steps. Therefore. i f  opera- 
tion of a program including more than 600 steps is 
attempted, an error will result. 

2. In programming, inputs and outputs can be allocated 
up to the allocation numbers of the FA series pro- 
grammable controller (126 inputs and 128 cutputs), 
but the MICRO-1 can use Inputs 0 to 7 and 10 to 17 
and Outputs 200 to 205 and 210 to 217 (16 inputs 
and 14 outputs). Transferring a program exceeding 
this range will result in a program error. 

3. The FClA-HLlE program loader can also be used as a 
IK-step program loader for the FA series program- 
mable controllers. with some limitations on FUN and 
other operations. 

4. The FCIA-HLlE program loader contains a super 
capacitor to back up the built-in CMOS-RAM memory 
for a period of approximately 3 minutes. 

(3) Display Examples 
.Program Display 

Instruction No.and Data 

.FUN (Function) Display 

Function No. Function Data 

I u 
Function Display Function Mewge 

.Monitor Display 

Moniwr No. Status I.: ON. 0: OFF) 

I 1 

(4) Connection and Mounting on Base Unit 
(Cable Connection to Base Unit) 

Loader Cable 

Loader Extension Cable 
K I A - K L 2  lattachedl 
70mm curl mrd 

Latch 1 
Loader Cable 
Connector 

Program Loader 

1. Plug in the loader extension cable into the connectors 
in the base unit and the program loader until the 
latch is locked. 

2. To remove the cable, squeeze the latch and pull the 
connector plug out. 

I Supplementary 1 
1. The connector plugs on both ends of the loader 

extension cable can be inserted to either connector In 
the base unit or the program loader. 

2. In addition to the FClA-KL2 (70mm curl cord) at. 
tached to the program loader, the FClA.KL1 loado 
extension cable (1.5m long) i s  also available optional. 
lv. 

.Mounting on Base Unit 
The base unit has four slots to mount the program 
loader. Insert the latches on the back of the program 
loader into the slots and push the loader downward. 
The program loader i s  held in place. 

,bade, Mounting Slot 

-1 Loader Mounting Slot 

Loader 
Mounting Slot 

,,*I Insert the latches into the 
'; + rloo and push the Drogram \ loader downward. 

Latch 

.Removing from Base Unit 
Push the program loader 
upward to release the 
latches. 
The program loader can 

-t 
be remared. 



PROGRAMMING (Programming Procedures) 

2. Programming Procedures 
Supply power. 1. Connect the program loader to the base unit using the -4 loader extension cable. The program loader is powered by 

the base unit. 

2. When power is  supplied, a beep is  heard and "POWER ON" 
is  displayed. 

3. After approximatelv 5 seconds, the base unit status is 
displayed. 
"PC - RUN" when the base unit is in operation. 
"PC - STOP" when the base unit i s  in halt. 
~he the r~ the  base unit is in operation or halt, programming 
can be done with the program loader. 

V 

I 

Syntax error addrea is displayed. Address 

I 

1 ~ l e a r  the user mimory I--- - --- --- a ,  In the program loader. 

Programming. --------- + 
-1 I 

0 

J 

- 

.Key Operation ---- - ---* 
to the base unit. I Note: Program cannot be transferred while the base unit is in operation. 

.Key Operation DELI END Em UUU 

.Display Et.Jp 

. . . . . . . . . . . . . . . . . .  FUN initial settinos See page 47. - 
. . . . . . . . . . . . .  Basic operating procedures See page 41: 

[ [ Check the program. - - - - ----- - *Key Operation - I 

Note: FUN98 program check does not check inputs and outputs, therefore after checking a program including I/O 
numbers over the MICRO.l I/O allocation, "CHECK OK" is  displayed. When such a program is transferred, an 
error will result and the program cannot be run. 

39 

V 
Start operation. 

l f  the ERROR LED is ON, see page 77. 

.Display when program transfer is complete. 

TFt5 L T F' Et.JC:l 1 



PROGRAMMING (Programming Procedures) 

1 Supplementary I Relation between FUN initial sening and user program 

Program Loader Bare Unit 

@ FUN Initial Setting Memory Area 

@ Ursr Program Memory A n a  Memory 
(EEPROM1 

I 

Write 

Readout 

Verify 

The FUN initial settings and user program are stored in the program loader RAM memory. They 
are written into the user memory in the base unit by writing operation simultaneously. 

[S~pplementary 1 Programmingfor the FA rarier progammable con~oller using the MICRO1 progamlmdsr. 

1. The following can be programmed: 
*Program of 0 to 963 steps (1K steps) 
*FA series instruction words (except 2 listed below) 
*Inputs and outputs within the range of the FA series 
*Addressed jump instruction (FUN300) 

2. The following cannot be programmed: 
*Com~utinq instructions (FUN147 and FUN2471 
* ~ ~ ~ . ~ ~ ~ ; n s t r u c t i o n  (for FA-1) 
*FUN36 to FUN39 and FUN96 settings 
*Program capacity (FUN1 is fixed at 1K steps) 

Note: A special cable is required for connecting the MICRO-1 program loader to the FA series programmable controller. 
Loader Extension Cable: Type No. FCIA-KL4 



PROGRAMMING (Basic Operating Procedures) 

3. Basic Operating Procedures 
Basic O~erations List 

Operation 

Clear User Memory 

Select Program 
Address 

Enter Program 
lnstruction 

Read Out Program 
lnstruction 

Delete Program 
lnstruction 

Insert Program 
lnstructim 

Change Timer/ 
Counter Preset 
Value during 
Operation 

Operation by SET/ 
RST lnstruction 

Purpose 

The entire user program memory in the 
program loader is cleared. 

An address is  selected for the Droaram in 
the program loader and the contents at 
the address are read out. 

A program instruction is  entered into the 
program loader. 

Program instructions in the program loader 
are read out in the descending or ascending 
order. 

A specified number of program instruc. 
tions are deleted starting at the selected 
address. 

A program instruction i s  inserted at the 
selected address. 

A timer or counter preset value is  changed 
during operation. 

An 110, internal relay. spcial internal relay 
or shift register is set (ON) or reset (OFF) 
using the program loader only during 
weration. 

Key Operating Procedures 

/ Select Address / 

I Selsn Address I 

LNo. TIM or CNT 

T T  No. 
Required only for shift register 



PROGRAMMING (Basic Operating Procedures) 

Clear User Memory 
The entire program memory in the program loader is cleared and END instructions are written at all addresses. Be sure to 
clear the program memory before starting programming. 

*Key Operation and Display mmm 

1 Supplementary I 
1. Initial settings and FUN settings are also cleared by 

t h i s  operation. 

2. The program in the base unit user memory is  not 
cleared. 

~ -- 

An address is  selected for the program in the program loader. When the selected address is larger than the maximum step - 
number (963 steps), a beep i s  heard to indicate an error, then retry to reject a correct address. 

I Select Program Address 

.Key Operation and Display 

a 

/ Supplementary 1 
1. An address ran be selected either in operation or halt. 

2. Pressing the CLR key three times indicates Address 0. 

*Key Operation 

@@El 

Note: The maximum address for the MICRO-1 is  step 
599. The program loader allows a maximum of 
964 steps to be programmed for a 1K-step 
program used for the FA series programmable 
conwoller. 



PROGRAMMING (Basic O~eratina Proceduresl 

( Enter Program Instruction 
A program instruction is  entered into the memory in the program loader. 

*Key Operation and Display 

Key O p n t i o n  
PmQdum for 
this circuit is 
shown below. lzJ-------- 

I Supplementary / 
1. An output number is  normally programmed only 

once; however, some program may require two or 
more output instructions of the same number. Each 
time the same output number is  pressed on the 
program loader more than once, a beep i s  heard but 
the output instruction is  entered. 

2. The same timer or counter number cannot be used. 
When the same timer or counter number is  entered 
repeatedly, DOUBLE ERROR is displayed on the 
program loader. 

3. When programming TIM, CNT or SFR instructions 
requiring two addresses, the first instruction must be 
programmed first, otherwise the program instruction 
cannot be entered. 

Note 1: When the ENTR key i s  pressed, t h e  instruction 
word and data are checked. I f  an error is found. 
a beep is heard and the program i s  not entered. 

Note 2: When a program instruction is  entered, the 
address on the display advances to the next 
address and the program at the address is  
displayed. 

Note3: A maximum of 964 steos of oroaram instruc- 
tions can be entered inio this'pro-gram loader, 
however the MICRO-1 can run a prosam of uo ~. 
to 600 steps. 

I Read Out Program Instructions 

Program instructions in the program loader are read out in the descending or ascending order. 

Read out in the descending order 

@.'.... Raad out in the ascending ordar 

*Key Operation md Display 
I I ISBlect the first address to read out.) @rn/TJgg 

I EiiQ LIIID I 
L I I J I Key operation procedure for the above program is 
shown at ri@t 1 I X  280 1 



PROGRAMMING (Basic Operating Procedures) 

rEletep~rogram instructions 
A specified number of program instructions are deleted starting a t  the selected address. When deletion is  complete, the sub 
sequent program instructions are shifted up. 

1 

@ [SJ @ 
*Key Operation and Display 
I 1 

J 
Key operation procedure for the above program i s  
shown below. 
ISelsct Address 92 to start deleting.) 

[Z] [TI @ 

1 J 
IEnter 2 todelete two inrtrustions.l 

When an instruction (TIM, CNT. SFR, FUN100 to 146. 
FUN200 to 246) requiring two addresses is included in 
the program to be deleted, both addresses are deleted 
as one program instruction. Therefore, when the first or 
second address of such a two-address instruction is  
displayed, a delete operation deletes the instruction 
from the two addresses a t  the same time. 

Fist Address - 
IDelete 1 addrest- 

Deleted 
rtm~ltanewslv 

When deleting one address at Address 51. two addresses 
51 and 52. are deleted simultaneously. Similarly when 
deleting two addresses a t  Address 51, two address are 
deleted. 

Insert Program Instruction 
A program instruction is inserted a t  a specified address. Select the address to insert a program instruction and enter the pro- 
gram instruction by pressing the INST key instead of the ENTR key. When insertion is complete. the subsequent program 
instructions are shifted down by one address. 

[NO.) [K] 
oKev O~eration and Dis~lav 

Cxb~o=l ml 
12 OUT 100 

This example is to insert the I + at tha position.. 
For this purpose, insert an " A N D 3  between addreses 11 
and 12. 

Select address 12. 

(Z] [-7] 

1. When the second address of a two-address instruction 
(TIM, CNT, etc.) i s  displayed, a program instruction 
cannot be insened. . 

2. When inserting a tweaddress instruction, the instruc 
tion word for the first address must be inserted 
before inserting the second address. 

I Display Remaining Steps 
The number of remaining steps in the program loader 
available for programming can be displayed. 

I 
Steps available 
for programming 

Note: The MICRO-1 can run a program of steps dis- 
played minus 364 steps. 



PROGRAMMING (Basic Operating Procedures) 

I Chanae TimerICounter Preset Value durina O~eration I 
Timer or counter preset values can be changed during operation. 

'Operation) 

(1) Read out the  timer or counter number to change i t s  
preset value. 

i I i I 
L TIM or CNT NO. ~ r s t e t  Value 

(2) Enter a new preset value. - 
NFW Preset Value 

Note: In procedures (1) and (2) above, the new preset 
value is written into the RAM memory in the 
base unit; the program in the user memory 
(EEPROM) is not changed. 

Base Unit - 
Program 
Loader 

User Memory (EEPROM) 

The new preset wlus iswritten. 

The new timerlcwnter preset value in the base unit 
RAM is  maintained for approximately 3 days during a 
power failure at 25°C. 

Write the new timer/counter preset value into the 
user memory (EEPROM) 
( I )  Stop operation. 

(2) Transfer the new preset value from the base unit 
RAM to the program loader. 

Key Opration 

(71 [TI 
r 

*Movement of program and data 
I I 

Contents in the bate unit RAM are transferred 
to the program loader. 

(3) Transfer the new preset value from the 
program loader to the base unit user memory 
(EEPROM) where the program i s  stored. m m - @  

Note: If this operation is  not performed, the new ; 
preset value will be lost after 3 days. I 

i 

I Supplementary 1 

Operating procedure to restore the old preset value. 
Kev Operation @iJrn(TJ@ 

FlJ.1mg5 T..'C: l:LEgF:? 

.Movement of program and data 
Bare Unit 

Program 
Loader 

The data (timer/counter old preset value) in the base 
unit user memory (EEPROM) is written into the base 
unit RAM. 
This operation restores all timer/counter old preset 
values. When you want to restore specific timerlcounter 
old preset values, enter the original values individually. 

I Supplementary 2 1 
.User Memory 

This memory stores the user program. 

.RAM Memory 
This memory temporarily stores the current values of 
internal relays. timers, counters, and shift registers. 



PROGRAMMING (Basic Operating Procedures) 

I Operation by SETIRST Instruction I 
An 110, internal relay, special internal relay or shift register can be set (ON) or reset (OFF) using the program loader only Q I during operation. 

[Operation I 

T f  NO. 
or RST Required only for shift regimr. 

*Key Operation and Display 
(To set Output 200.) 

The following can be controlled. 
(1) Both SETIRST instruction turn ON or OFF only 

when the ENTR key is pressed. In the next execu- 
tion, operation is performed as per the program. 
*Output: Nos. 200 to 205 

Nos. 210 to 217 
*Internal Relay: Nos. 400 to 597 
*Special Internal Relay: Nos. 703 to 713 
*Shift Register: Nos. 0 t o  127 

(2) The input i s  set (ON) or reset (OFF) during one 
scan time. 
*Input: Nos. 0 t o  17 

IExamplel 

In the following example circuit, lnput 1 is  turned ON 
by a SET instruction to actuate the self-holding circuit, 
and lnput 2 i s  turned ON by a SET instruction to release 
the self-holding circuit. 

( Supplementary 

The time charts when the output in the following sample 
circuit i s  turned ON by the SET instruction: 
These time charts show the difference in operation of 
the SET instruction performed (1) before and (2) after 
the execution of output. 

(1) When SET201 is entered before OUT201 is  ex. 
ecuted. 

Enler Execute O U R 0 1  
SETZOI) [ lGosr OFF when sxscuted.l 

END END 

201 (RAM) ! 
I 

! : I I 

(2) When SET201 is entered after OUT201 i s  executed. 

Output 201 i s  ON  for 1 rean time. 
1 

Note 1: I f  201 (RAM memory) is ON when an END 
instruction i s  executed. Output 201 also goes 
ON. I f  201 (RAM memory) i s  OFF. Output 
201 also goes OFF. 

Note 2: As described above, it should be noted that the 
output cannot be turned ON or OFF. de- 
pending on the timing when the SETlRST 
instruction i s  entered. 



PROGRAMMING (FUN lnitial Settings) 

4. FUN Initial Settings 
T h e  MICRO-1  al lows for func t i on  settings using the FUN k e y  on the p rog ram loader. T h e  settings are w r i t t e n  into t h e  base 
unit user m e m o r y  b y  t ransferr ing the  user p rog ram from t h e  program loader. 

*FUN Initial Settinos List 
Name 1 Function 

Any input terminal can be 

Any input terminal can be 

terminal. 

.Internal relay statures 
(lR400-597) are deared 
during a power failure. 

.Internal reiayr can be 

Internal Relay Keeping ~ ~ ~ ~ ~ , " , ~ ~ $ ~ ~ , " a ? f  
Designation 

rained or clear typer whore 
statusel are cleared when 
restarting operation. 

.The default is all clear 
types. 

.Counter counted valuer 
(adding counter Nor. 0 4 4 )  
are cleared during a power 
failure. 

Counters can bedesignated 

Counter Keeping as keep typer whose counted 

Designation values are maintained or 
clear Nper  whose counted 
valuer are cleared when 
restarting operation. 

*The default i s  all clear 

(NOS. 0-127) are cleared 
dvringa power failure. 

.Shift register bits can be 

Designation whore statuses are main- 
tained or clear types whose 
natures are cleared when 
restarting operation. 

*The default is clear types. 

TmerlCounter I Tmer wrrent valuer or 

Counteo Valve counter counted valuer can be 

External Dtrplav atsplayed on an external 
dlgnta. dlrplay unit 

A k~ matrix can beset for 

Matrix a maximum of 64 points 
consisting of 8 inputs and 8 
outputs. 

Condition Setting when using the external 

I Dev ce "urnbars can be re 
Carnmunocat~on Devce glrterea fora  1 N comrnunca 
No  Regtstratvan t ~ o n  personal comwter Imh 

Setting Range 

Inputs: 0 t o  17 

Inputs: 0 t o  17 

internal relays: 
400 to  597 

All internal relays are 
designated ar keep 
types by setting 700. 

Counters: 0 t o  44 

Al l  counters are 
derignated as keep 
types by  setting45 

Shift register bits: 
0 to 127 

All shift register bits 
are designated as keep 
typer by setting 128. 

*Counters 0 t o  46: 
9M) t o  946 

*Timers 0 t o  79: 
lOOOto1079 

*Key matrix scan 
disable: 0 

*Inputs 0 t o  7 
enable: 1 

mlnoutr 1 0  to  17 
enable: 10 

.Low I L I  latch: 0 

.High (H I  latch: 1 

*Device No.: 1 t o  255 

3efault Clearing Method 

Enter an output number 

Enter an output number 

0 Enter No. 0 

0 I Enter No. 0. 

0 Enter No. 0 

0 Enter No. 0 

Enter No. 0. 01 

- 
'UN No, - 
FUN4 

- 
FUN5 

- 

FUN6 

- 

FUN7 

- 

FUN8 

- 
FUN32 

- 

FUN34 

FUNGO 

- 



PROGRAMMING (FUN Initial Settings) 

- -- - 

r t o p  Input NO. Setting (Readout and Registration) \ FUN4 1 
The MICRO-1 i s  not provided with a special stop input terminal and any input terminal can be designatedas a stop input 
terminal. When the designated input terminal goes ON, the MICRO-1 stops operation. 

L~nput No. (0 to 171 

*Key Operation and Display 

Note 1: This sening must be completed before trans- 
ferring the user program to the base unit. 

Note 2: For the startlstop operation with the RUN1 
STOP switch on the program loader when a 
stop input is  designated. see page 34. 

m n g S t o p n p u t  Setting ! 

Loutput or Internal Relay No. 
~200to217.400t0 6971 

*Key Operation and Display @a@ 
I I \ 

I Reset Input No. Setting (Readout and Registration) \\ FUN5 I 
The MICRO.1 is not provided with a special reset input terminal and any input terminal can be designated as a reset input 
terminal. When the designated i n ~ u t  terminal aoes ON. all statuses in the MICRO.l are reset. While the reset input is ON. . 
the MICRO.1 is in halt. 

*Key Operation and Display @a@ 
I el-1b.l 5 RESET ---1 

Note: This setting must be completed before trans- 
ferring the user program to the base unit. 

I Clearing Reset lnput Setting 1 

6@0 Ournut or Internal Relay No. 

1200 toZl7.400 to5971 

*Key Operation and Display 

@ @ @  

UUU 
I 



PROGRAMMING (FUN Initial Settings) 

I lnternal Relay Keeping Designation 
1. lnternal relay statuses (IR400 to 597) are cleared when a power failure occurs. It isalso possible to designate internal 

relays as keep types whore statuses are maintained when restarting operation. 

2. lnternal relays from No. 0 to immediately before 
t h e  designated number are keep types and the 
other internal relays remain clear types. 

UUUU 

Internal Relay No. MOO to 597) 

.Key Operation and Display 

fq-qjzj 

To designate lR400497 as keep types (IR500- 
597 remain clear types). enter 500. 

Note: This setting must be completed before trans- 
ferring the user program to the base unit. 

-. . . . . . - . . - 
Supplementary 

1. To designate all internal relays as keep types, enter 
700. 

2. Special internal relays 600 to 697 are always clear 
types regardless of the keeping designation. 

3. lnternal relay Nos. 400 to 597 designation must be 
done in contiguous blocks. 

4. This setting can be modified at any time. 

I Designated No. 

IR400 . . . . 497.500. . . . . 597 
Cleat Type 

I Clearina lnternal Relav Keeoina Desianation 1 
To clear the internal relay keeping designation. enter 
400. 

@pJ@ 
I 

(FUN 6 If) 4 ~ 4  

Note: After clearing the internal relay keeping designa- 
tion. transfer the user program to  the base unit 
once again. 

- -. .. .. --, 
-- Sample Circuit Configuration -- 
Keep type internal relays perform the same function as 
clear type internal relays under normal sewice condi- 
tions. However. if a power failure occurs after a keep 
type internal relay has been set in a self-holding circuit. 
the internal relay stores the status before power failure 
and operates when restart is  initiated. 

[Ex. 11 

Keep-derignated , ,h;; nal elav 

IOutput) 

[Ex. 21 When a keep type internal relay i s  self-main- 
tained by the SET instruction, the status before 
power failure is also stored in the memory. 



PROGRAMMING (FUN Initial Settings) 

[counter Keeping Designation \ FUN7 1 
1. Counter counted values (Adding counter No. 0 to 44) are cleared when a power failure occurs. It is also possible t o  

designate counters as keep types whose counted values are maintained when restarting operation. 

2. Counters from No. 0 to immediately before 

a 

u u w  
Counter No. 10 to  441 

*Key Operation and Display 

@B@ 

J 
To designate Counters 0 t o  19 as keep types 
(Counters 20 t o  44 remain clear types), enter 

I 

Note: This setting must be completed before trans- 
ferring the user program to  the bare unit. 

1 Supplementary 1 
1. To designate all counters (Nos. 0 to 44) as keep 

types. enter 45. 
2. Reversible counters 45 and 46 are keep types. How- 

ever, their counted values can also be programmed t o  
be cleared when restarting operation. 

3. This setting can be modified at any time. 

r Clearing Countet Keeping Designation 

To  clear the counter keeping designation, enter 0 

1%) 17) [G) [T) [G) 

Note: After clearing the counter kee~ ins  desi~nation. 
transfer the user program to  the Gse unit  on& 
again. 

I Shift Register Keeping Designation \\ FUN8 1 
1. The status of each bit (0 to 127) of the shift register is cleared when a power failure ocarrs. It i s  also possible t o  

designate shift register bits as keep types whose statuses are maintained when restarting operation. 
2. Shift register bits from No. 0 t o  immediately before 

the designated number are keep types and the other Designated No.  

bits remain clear types. Shift Register o . . . . . . . . m.40 . . . . . . . . 127 

Keep Type Bits Clear Type Bits 

(Operation (@@ 

boo@ 
Shift Register Bit N o .  10 to 1271 

*Key Operation and Display 

@ (TI (GI 
I 

I I 
To  designate shift register b i n  0 to 39 as keep 
tvms (b in  40 t o  127 remain clear types), enter 

Note: This setting must be completed before trans- 
50 ferring the user program to  the base u n i t  

1 Supplementary 1 
1. To designate all shift register bits (Nos. 0 t o  1271 as 

keep types. enter 128. 
2. This setting can be modified at any time. 

I Clearing Shift Register Keeping Designation ] 
To  clear the shift register keeping designation, enter 0. 

[i] [TI @ @ 

Note: After clearing the shift register keeping designa- 
tion, transfer the user program to  the base unit  
once again. 



PROGRAMMING (FUN Initial Settings) 

1 TimedCounter Counted Value External Display \\ FUN32 1 
L \I 
FUN32 setting is  required to display timer current values or counter counted values on an external digital display unit. 

T o  display counters 0 to 46:  
900 to 946  ?-- 

L T o  display timers 0 to 79: 
1000 to 1079 

*Key Operation and Display 

I 

TO display Timer 8 current value: 

aaaam 

Note: This setting must be completed before tranr 
ferring the user program to the base uni t  

Clearing TimerICounter Counted 
Value External Display 

To clear the timerlcounter counted value external 
display function, enter 0. 

(g@ 
Note: After clearing the counterltimer counted value 

external display function, transfer the user 
program to the base unit once again. 

For details of timerlcounter counted value ex. 
ternal display functions, see Serial I10 Module 
Users Manual EM230. 

Key Matrix Setting \\ FUN34 1 
FUN34 setting i s  used to set a key matrix for a maximum of 64 points consisting of 8 inputs and 8 outputs and to oumur 
t h e  ONIOFF statuses to internal relays 600 to 677. 

L .To disable key matrix r a n :  0 
T O  designate lnputr 0 to 7:  1 
T O  designate lnputr 10 to  17: 10 

.Key Operation and Display 

@J (-TI [-TI 
I r > 1 [ FIJI 34 0 I 

TO derignate lnputr 10 to 17: 

Note: This setting must be mmpleted before trans. 
ferring the user program to t h e  base uni t  

1 Clearing Key Matrix Setting ] 
To clear the key matrix setting, enter 0. 

Note: After clearing the key matrix setting, transfer the 
user program to the base unit once again. 

- - 

For details of key matrix setting functions, see 
Serial 110 Module Users Manual EM230. 



PROGRAMMING (FUN Initial Settings) 

External Display Latch Condition Setting 
FUN35 is used to set the latch condition for the digital display unit when using the external display function. 

h@ 
- 0 :  Low latch IL)  

1: High latch (HI 

Note: This setting must be completed before trans- 
ferring the user program to the base unit. 

For details of external display functions, see Serial 
I10 Module Users Manual EM230. 

Communication Device No. Registration 
FUNGO is used to allocate a device number (1 to 255) to each of the MlCROl base units connected in a l:N communica- 
tion personal computer link system. 

Device No.: 
1 to 255 INote 21 

Note 1: This setting must be completed before trans- 
ferring the user program to the base unit. 

Note2. Device numbers 1 to 255 can be set but a 
maximum of 32 MlCROl base units can be 
connected in a l :N communication personal 
computer link system. 

I Supplementary 1 
1. Only the MICRO.1 base unit with the device number 

called by the personal computer using the device 
number designation command can be communicated. 

2. All MICRO-1 base units in one personal computer 
link system must be allocated to different device 
numbers. 

3. When the user program i s  cleared, device number 0 is 
set. 

I Clearing Communication Device No. Registration 1 
To clear the communication device number registration, 
enter 0. 

(TI [TJ [EJ 

For details of communication device numbers, see 
FA series l:N Communication Personal Computer 
Link System Users Manual EM071. 



- -- 

PROGRAMMING (Other O~erations) 

5. Other Operations 
Other FUN operations include checking the program loader and format error checking for a written program. 

*Other Owra t i ons  List 
Name 

Display System 
Program Version 

Readout and Clear 
Error Data 

Readout Operating 
Status 

Sequential Monitor 

Readout TlMlCNT 
Modified Preset 
Value Data 

Clear TIMICNT 
Modified Preset 
Value Data 

User Program Check 

Program Loader 
Hardware Check 

Function 

The system program version is  displayed. 

Error codes are read out and cleared. 

Operating status of the MICRO-1 is  read out. 
Timerlcounter oreset value modification status 
is  also displayed at the same time. 

Program instructions at each address are 
displayed sequentially and the operating status 
of 110, internal relay, shift register, timer or 
counter at the address is also monitored. 

When timerlcounter preset values are changed 
during operation, the preset values in the 
program loader are replaced by the new preset 
ualues. 

The modified timerlcounter preset values are 
cleared and the old timerlcounter preset values 
are restored. 

The user program is checked at each step. 
I f  an error is found, the error code and its 
address are displayed. 

The program version of the program loader is  
displayed, and then the program loader display 
and internal memory functions are checked. 

Key Operation 

3,r readout) 

(End monitoring) 

@ (Note) 

Note: After starting 
2 eL unit, thus turning 

53 

L 
the sequential monitoring using the FUN93 setting, disconnecting the program loader from 

power OFF, will clear this setting. 
the base 



PROGRAMMING (Other O~erations) 

Display System Program Version 
The MICRO-1 system program version is  displayed. 

*Key Operation and Display 

kG] ['TI 
I , . 

The version number Changer each ;me 
the MICRO-1 system program i s  updated. 

Readout and Clear Error Data \- 
If errors are found in the MICRO-I. the error codes are read out and cleared. 

*Key Operation and Display 

[q F] [GI 

Error Code 

Note 1: When the program loader is no t  connected t o  
the base unit, the following message is  dir- 
played. 

IR-ive Error) 

Note 2: I f  the base unit is out of use for a long period 
of time, the built-in super capacitor discharges. 
causing an erroneous display of error data 
codes. Clear the error data codes after turning 
Dower ON. 

I Clearing Error Data Codes 1 
To  clear the display of error data codes, enter 0. 

Note: Entering a number other than 0 will also clear 
the error data code display. 

For details of error data codes, see page 71. 



PROGRAMMING (Other Operations) 

I Readout Operating Status \ FUNS 1 
Operating status of the MICRO-1 is  read out. 
Timerlcounter preset value modification status is  also displayed at the same time. 

.-I [FIJN ; 5p- j~  PC L j  
RUN: Inoperation 
STOP: In halt T 

Status Code A 
No display: TIC preset value is  not changed 
2 :  T IC preset value is hanged 

I Supplementary ( 
After reading out the data once. the dis~lav does not 
change even when the operating itatus changes. Perform 
the FUN3 readout operation o n e  again. 

1 Readout TIMKNT Modified Preset Value Data \ FUN94 1 
When timerfcounter preset values are changed during operation, the preset values in the  program loader can be replaced by 
the new preset values using the FUN94 operation. 

C J 

Make sure that the preset value data may be 
replaced. If OK, press ENTR. 

Operation is complete. 
, 

I ~upplernentary] 

1. Before performing this operation, make sure that the 
program in execution is  the same program as in the 
program loader. 

2. For the procedure to change timerfcounter preset 
values during operation, see page 45. 



PROGRAMMING (Other O~erationsl 

1 Clear TIM/CNT Modified Preset Value Data \ FUN95 1 
The modified timerlcounter preset values are cleared and the old timerlcounter preset values are restored. 

Make sure that the modified preset value data 
may be cleared. If OK, press ENTR. 

Operation is complete. 

[ Supplementary / 
When FUN95 is  executed, the preset values in the base 
unit user memory (EEPROM) are written into the base 
unit RAM. 

Program Loader Hardware Check \- 
The program version of the program loader is displayed, and then the program loader display and internal memory func 
tions are checked. 

Display 

I 
The number changer each time 
the program version is updated. 

When all functions are normal, the following message is 
displayed at the end. 

[ :+ ERN TEST IIIY; :+:I 
If an error is  found during internal RAM checking, the 
following message is displayed. 

Supplementary ' 
1. Numbers 0 to 9 are displayed sequentially during 

display checking. Check to see if a\\ numbers are 
displayed correctly. 

2. The internal memory function i s  checked by reading 
and writing the entire internal RAM for every 0.5K 



PROGRAMMING [Other O~erationsl 

User Program Check 
he user program is checked at each step. If an error is  found, the error code and its address are displayed. Correct the 

program for every error displayed and repeat the FUN98 operation until a "CHECK OK" is displayed. 

( Operation I 
After entering a user program, check the program using 
the following procedure. 

Execute FUN98 

Program error 

Check the error code and 
error address display. 

Read out the address and 
correct the program. 

I 

"CHECK OK" is  displayed 
to indicate the program 
check is complete. i I 

.Key Operation and Display 

I ..?EM1 ERR SEII < J 
I - 

Error Contents Error Address 

Note: The FUN98 operation does not check input and 

a output numbers, therefore after checking a 
program including I/O numbers over the MICRO- 
1 I10 allocation, "CHECK OK" is  displayed. 
When such a program is  transferred, an error will 
result and the program cannot be run. 

[ Display Message ] 
The user program check operation is  responded by 
seven messages. 

. I 

Program check is  complete. 
, , 

No user program i s  found. 

-- - 

END is  missing. 

MCS or MCR is  missing. 

JMP or JEND is missing. 

1.a 
One of a two-address instruction i s  missing. 
The user program i s  damaged. 

The program capacity data is damaged. 

If more than one error is found in a user program, the 
error at the smallest address is displayed. 



PROGRAMMING (Search for Proaram Instruction) 

6. Search for Program Instruction 
The user program in the program loader is searched for a program instruction in the ascending or descending order starting 
a? the current address. 

1 7 Start rearching in the arcendins order. 

pGzGx]@wQ 
to be searched for. 

Start searching in the dexendlng order. 

*Key Operation Examples of Searching 

I Example of Searching 

.Relay Circuit 

.Program List 

102 AND 
103 OUT 2W 

To search for OUT200 in the abwe circuit. 

.Key Operation and Display 

@) Stan rearching a t  address 0.  

I 
[TI [TJ 

1 

[ Supplementary ] 
Only one program instruction is searched tor a t  one 
time, i.e. when the program instruction is located, the 
searching ends. To search for another instruction, 
repeat the procedure from the beginning. 



PROGRAMMING mransfer Pronraml 

7. Transfer Program 
User programs o n  be transferred between the program loader and the base unit in three ways: 

( 1  I Write Program 
Writing a program from the program loader to the base unit. Program 

Unit 
(2 )  Read Program 

Loader 

Reading a program from the base unit to the program loader. 
131 Verify Program 

Verifying programs between the base unit and the program loader. 'zs? (11 12) Write Read - - 
131 Verify L- 

Note 1: If the program loader i s  not connected to the base unit, a "Receive Error" will result. 

Note 2: If timerlcounter preset values have been changed during operation and the user program is  written into the base 
unit without changing the program in the program loader, the program in the program loader replaces the pro  
gram in the base unit, thus the new timer/counter presetvalues will be lost. 

@ I Write Program 
This operation is  to write a user program from t h e  program loader to the base unit. 

Make sure that the MICRO-1 is  in halt before 
starting the following procedure. 

*Key Operation and Display 

El@ 

I 1 I 

-short for Loader To PLC 

Make sure that the write operation may be executed 

Display when operation is  complete. 
, , 

*When the ERROR LED on the base unit goes ON 
approximately 3 seconds after starting, perform the 
FUN2 operation (readout and dear error data) to 
check for the error and take appropriate actions to 
correct the error. 

*Prosram transfer from the Droaram loader to t h e  base 

0 
uniitakes approximately 4.5 seknds. 

I Error Display 1 
1. When a user program is  written into the base unit 

during MICRO.1 operation, the following error 
message is displayed. 

2. When a communication error other than an abnormal 
receive command occurs, the following error message 
i s  displayed. 

3. When an abnormal receive command error occurs in 
the base unit, the following error message is dir- 
played. 



PROGRAMMING (Transfer Program) 

1 Read Program 
This operation i s  to read out a user program from the base unit user memory to the program loader. a 

The read program operation can be perform- 
ed whether the MICR0:l is  in operation or 
halt 

Key Operation and Display mm - 
I r 

I I J 

S h o r t  for PLC To Loader 

Make sure that the read operation may be executed. 

I J 
(Display while reading program) 

Display when operation is  complete. 

1. When the program CRC finds an error, the following 
error message is  displayed. 

2. When a communication error occurs, the following 
error message i s  displayed. , 

I Verify Program ( 

This operation is to verify user programs between the base unit and the program loader. 

The verify program operation can be per- 
formed whether the MICRO.1 is  in opera- 
tion or halt. 

*Key Operation and Display 

@ @  - 
I 7 , 

1 :  
I 

LShort for Loader And PLC - 
(Display while verifying programs) 

Display when operation is  complete. 
7 3 

1. When a communication error occurs, the following 
error message is  displayed. 

2. When a verify error occurs, the following error 
message is  displayed. 

,- 

C I 
I 

Error Address No. 

~ R S  L R P ER FUNJ - 
FUN Registration Area Error 



MONITORING OPERATION 

- .  
monitoring. 

1. Simultaneous Monitoring 
The simultaneous monitoring operation includes monitoring of the following items 

(1) I/O status. (21 Timer current value and status. (3) Counter counted value and status, (4) Internal relay status, and (51 
Shift register bit status 

1. Connect the program loader to the base unit to perform monitoring. 1 Supplementary 1 
2. Pressing ther  or A key will allow monitoring of the subsequent or preceding area. 
3. Monitored data are updated every 100 msec. 
4. To cancel monitoring, press the CLR key. 

1 1 1 1 Monitor I f0  and Internal Relay I 
Monitored statuses are displayed in units of 8 points 
from the specified number. 
The monitored status is  indicated as follows: 

W indicates ON. a 0 indicates OFF. 

*Key Operation and Display 
[Ex.] To monitor Output No. 200. 

t l l l l l  
Monitor 2 2 2 2 2 2  

0 0 0 0 0 0  
First Monitoring No. 0 1 2 3 1 5  - 

Output No. $ Z 

Monitor the next 8 points. - 0 - 

1 Monitor TirnerICounter 
- 1  J 
The timer current value is  monitored in the subtracting 
mode and the counter cwnted value is  monitored in the 
adding mode. The monitor display includes the timer/ 
counter number, ONIOFF status, and the current1 
counted value. 
The monitored timerlcounter status is  indicated as 
follows: 

indicates ON. (Time up or count up) 
indicates OFF. [Operation in progress or halt) 

-Key Operation and Display 

mpi+qp-)p-)m 

i 

Timer No. IT Current Value 

Monitor 1 ONIOFF T Status 

1 
Monitor the next timar number 



MONITORING OPERATION 

1  onit it or Shift Register 1 
Monitored shift register bit statuses are displayed in 
units of 8 points from the specified bit number. 
The monitored status is indicated as follows: 

indicates ON. 
U indicates OFF. 

LpGGiiq 

woni!orzE-Jfr 5 t l t t l t t t  6 - 7 0 - 9 1 0 1 1 1 2  - 
First Bit No. Z Z Z 

0 0 0 + Bit No. 
Monitor the next 8 points. 



MONITORING OPERATION 

2. Sequential Monitoring 
(1) The sequential monitoring operation is  performed (3) The monitored status is indicated as follows: 

by using FUN93 and allows monitoring of the eI/O, IR or SFR 
operating status of an 110, internal relay, shift .: ON 
register, timer or counter at each address sequential- 0 :  OFF 
b. No display: Cannot communicate or perform 

(2) The sequential monitoring operation can be p r -  
monitoring at the address or 

formed at each address containing a LOD, AND. instruction. 

OR, OUT. SET. RST, TIM or CNT instruction. .Timer or Counter .: ON (Time up or count up) 
13: OFF (Operation in progress or halt) 
No display: Cannot communicate or perform 

monitoring at the address or 
instruction. 

Note: Where a NOT instruction i s  included, the 
display is  reversed. 

LAddrerr No. to atart squential monitoring I 
(Dis~lav Example) 
I \ I 

I l n r t r k m  NO. for ' staius 
Address No. Word Monitoring Display 

The above display example indicates that Input 3 of 
LOD instruction at Address 123 is  ON. 
The subsequent or preceding address can be monitored 
simply by pressing thew or A key. 
Unless the sequential monitoring is  canceled, selecting 
another address will execute monitoring the selected 
address continuously. 

I Supplementary I With FUN93 set to 1, instruction keys are valid. 

Note: After starting the sequential monitoring using the FUN93 setting, disconnecting the program loader from the base 
unit, thus turning power OFF, will clear %is setting. 



MONITORING OPERATION 

OUT 
LOD NOT 

201 

When sequential monitoring is executed for Addresses 0 
and 2 of the above program, the display will appear as 
shown below. 

Address 0 

...... indicates that lnput 1 i s  ON. 

Address 2 

1 --indicates that lnput 2 is OFF. 

Note: The execution time varier with the number of shift bits. 



CONNECTION TO FA SERIES PLC 

CONNECTION TO FA SERIES PLC .!. Connecting FA Series Program Loader to MICRO-1 Base Unit 
I 

- 
(Cable Connection) 
The FA series program loader PFA-lH401RE. PFA-1H404RE or PF2-2H4REcan be connected to  the MICRO1 base unit 
using the optional loader extension cable FClA-KL3 as shown below. 

Loader Extension Cable 
FClA-KL3 I1.5m long) 
lFor FA program loaded 

FA series Program Loader 
PFA-lH401RE. PFA-lH404RE or PF2-2H4RE 

MICRO-1 
Bare Unit 

(1) The FA series program loader can be used for programming the MICRO1 user programs by connecting the program 
loader as illustrated above, then the following must be taken into consideration. 

*The FA series program loader can make programs of the maximum program capacity and computing instruc 
tions of the FA series programmable controllers. The MICRO-1, however, can run programs within the 
maximum program capacity and instruction words of the MICRO-1. 

*When a program exceeding the MICRO-1 capability i s  transferred from the FA series program loader to the 
MICRO-1 base unit, an error will result. 

*Program capacity of the 4K-step program loader must be set to 1K steps. When transferring a program from 
the FA series program loader with 4K-step capacity selected, error 200 will be displayed. Then, select 1K-step 
program capacity by pressing the FUN. 1. READ, 1, and ENTR keys on the program loader. 

12) MICRO-1 user programs can be stored in memory packs for the FA series using the following procedure. 

*Connect the FA series program loader to the MICRO-1 base unit and read out the program to the FA series 
program loader using the transfer program operation. 

*When readout i s  complete, disconnect the loader extension cable and connect an AC adapter to supply power to 
the program loader. Install a memory pack PFA-lM14 (EEPROM) or PFA-1M34 (EPROM) into the program 
loader. 

*Transfer the program from the program loader to the memory pack using the PROM writing operation. The 
program can be stored in  the memory pack. For details of memory packs, readout program, and PROM writing 
operation, see the FA series programmable controller users manual. 

I f  PROM writing operation is performed with !he loader extension cable connected to the MICRO.l 
base unit without using an AC adapter, both the MICRO-1 base unit and program loader will mal- 
function. 



CONNECTION TO FA SERIES PLC 

2. Connecting MICRO-1 Program Loader to FA Series CPU 
(Cable Connection) 
The MICRO-1 program loader FClA-HLlE can be connected to the FA series programmable controller CPU using the 
optional loader extension cable FCIA-KL4 as shown below. 

FA.1. FA-lJ. FA-2 or FA-ZJrerier 
Proararnmable Controller 

MICRO-1 
Proorarn Loader ," 

Loader Extenlion Cable 
FClA-KL4 ll.5m long1 
(For MICRO-1 program loader) 

The MICRO.l program loader can be used for programming user programs for the FA series programmable controllers 
by connecting the program loader as illustrated above, then the following must be taken into consideration. 

I Supplementary I Programming for the FA oeries programmable conwdler using ihe MlCRQl program loader. 

1. The following can be programmed: 
.Program of 0 to 963 steps (1K steps1 
*FA series instruction words (except 2. listed below) 
*Inputs and outputs within the range of the FA series 
.Addressed jump instruction (FUN300) 

2. The following cannot be programmed: 
*Computing instructions (FUN147 and FUN247) 
*CNT FUN instruction (for FA-1) 
*FUNl, FUN10 to FUN21, FUN36 to FUN59, and FUN96 settings 
*Program capacity (FUN1 i s  fixed at 1K steps) 



INSTALLATION & WIRING 

- 

Installation and wiring operations should be carried out with due consideration taken for operating convenience, 
maintainability and resistance to the environment so that the MICRO-1 can perform at full capacity. 

1. Installation Location 
(1) Avoid installing the MICRO-1 in the following (2) Keep sufficient spaces from surrounding fixtures 

locations. and heating objects to ensure good ventilation. 
*Where ambient temperature drops below ODC or 

exceeds +55'C. 

Always install me MICRO-1 horizontally along a 
vertical surface as illustrated below. 

*Where ambient humidity drops below 45% or exceeds 
R5% R U  I+ -- ." . . . .. 

*Where the MICRO-1 is  exposed to large amounts of 
dust, salt, iron powder. etc 

*Where the MICRO-1 i s  exposed to direct sunlight. 
*Where the MICRO-1 is subject to vibrations or shocks. 
*Where corrosive or flammable gas i s  present. 

Note: If any wire chips or metal chips fall into the 
MICRO-1 housing, malfunction may result. To 
prevent such object from entering the MICRO-1 
during installation work, place a cover over the 
ventilation holes on top of the MICRO-1. 

2. Mounting 
The MICRO.1 base and expansion units can be mounted 
on a panel and a 35mmmride DIN rail. 

Panel Mounting 
Mounting hole layout for MICRO-1 panel mounting is 
shown below. 

(Mounting on DIN Raill 
(1) Fasten the DIN rail to the mounting plate firmly 

using screws. 
(2) When installing the MICRO-1 base or expansion unit 

on a DIN rail, as illustrated below, with the input 
terminal side up, put the groove on the rail and 
press the unit in the direction of t h e  arrow. 

MICRO-I 

Unit 
Groove 

35rnm-wide 
DIN Rail 

lRemoving from DIN Rail) 
35mm-wide DIN Rail Mounting 

As illustrated below, inrert a flat screwdriver into the 
The MICRO-1 base unit can be mounted on a 35mm- slot in the clamp, pull the screwdriver up and turn the 
wide DIN rail available from IDEC. MICRO-1 unit bottom out. 

Applicable DIN Rail: Type BAA500 (500 mm long) 
Type BAA1000 (1000 mm long) 

35mmwide 
DIN Rail 

Clamp 

I I/O Expansion Cable 1 When using an expansion unit, connect the expansion unit to the base unit using an I10 
expansion cable. 110 expansion cable FC1A.KEI (40mm long) i s  attached to an ex- 
pansion unit for close mounting of the base and expansion units. For separate mounting 
of the base and expansion units, longer I10 expansion cables are optionally available: 
PFA-lA21 (500mm long), PFA-1A22 (750mm long). and PFA-1A23 ( l m  long). These 
long I10 expansion cables have a shield terminal but the shield terminal need not be 
connected to any terminal. Cut off the shield terminal from the I10 expansion cable. 
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INSTALLATION & WIRING 

3. Wiring 
Power. input and output terminals are M3 scrms. 
Tightening torque is 0.5 N-m (approx. 5 kgf-cm) maxi- 
mum. 

( 1 )  Power Supply Wiring 

*Use stranded wires of 1.25 mm2 and make the  wiring 
as short as possible. 

*Keep the power supply line away from motor lines. 
(To prevent electric shocks and malfunction due to 
noise, make sure of t h e  following.) 
*Ground the FG terminal (grounding resistance 100S2 or 

less). 
*Do not connect the grounding wire to the grounding 

wire for motor equipment. 
*Use a wire of 2mm2 or more for the grounding wire. 

Grounding FG Terminal 
Resistance 
lWR maximum 

(2) Input Wiring 
Weparate the input wiring from the output line, power 

supply line, and motor line. 
*Use wires of 0.75 to 1.25mm2 for input wiring. (M3 

screw terminal) 

(31 Output Wiring 
*When driving a load involving an electromagnet or 

solenoid valve which generates noise, it is recom- 
mended to use a surge suppressor for AC power or a 
diode for DC power. 

*Use wires of 0.75 to 1.25mm2 for output wiring. (M3 
screw terminal) 

Diode 

(4) Wiring Duct 
When wiring input and output lines in ducts, keep at 
least 20mm between the MICRO.1 unit and the d u n  to 
allow for easy maintenance. 

I 
Duct 

(5) Power Supply 
*The applicable power voltage range for the MICRO-1 i s  

85 to 264V AC or 19.2 to 28.8V DC. 
(Power OFF) 
*The pwver failure voltage varies with the operating 

conditions of the program loader and the number of 
I10 points. Basically, when the power voltage drops 
below 85V AC or 18V DC, power failure is detected, 
stopping operation to prevent malfunctioning. 

*Momentary power failure of 50mrec or less i s  not 
detected. 

(Inrush Current When Turning Power ON) 
When the MICRO-1 base unit i s  turned ON, the follow- 
ing i n ~ s h  current flows: 
*AC Type: 30A maximum 

(at 264V AC, maximum load) 
*DC Type: 30A maximum 

(at 28.8V DC. maximum load) 

(61 Crimping Terminal 
*When connecting one wire t o  one 

terminal, the crimping terminal shown 
a t  right can be used. 

. , 
*Only when connecting two wires to one terminal, use 

the crimping terminal shown below on me bottom 
side. 

Bottom 
Side 

4. Removing Terminal Cover *Side View 
j . . I  

Finger protection terminal coven are attached to a l l  
terminal blocks. When wiring, remove the cover as 
shown at right. 

*Insert the tip of a flat screwdriver diagonally into the 
the round hole at the end of the terminal cover and 
disengage the latch by pulling up the tip of the screw- 
~,i.,.. *Front view ". ..".. 

-.qfd-L.~ - 
*Use a flat screwdriver with a tip that can be inserted - - ..%".T:y""s =--- 

into the terminal cover hole of 4 mm dia. 

*When two or three fingers can be inserted under the 
terminal cover, the terminal cover can be removed with 
fingers by pulling the terminal cover out  



DIMENSIONS 

DIMENSIONS !. Base unit 
444.3  holer 
7 

- -  - " >  - 

2. Expansion Unit 

3. Program Loader 4. Serial 110 Module 

- - -  - 

5. Mounting Hole Layout 
4-$44 tapped holer or H . 5  drilled holer 4-M4 tapped holes or e4.5 drilled holer -- 

All dimensions in rnm. 
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DIAGNOSTIC FUNCTIONS & MAINTENANCE 

rDlAGNOSTlC FUNCTIONS & MAINTENANCE1 
The MICRO-1 has various diagnostic functions to ensure safety i f  any trouble should occur 
When the ERROR LED on the base unit goes ON, check the following. 

4. User program error When the user program is incorrect, correct the program using the program / loader The ERROR LED will go OFF. I 

- 
Cause 

1. Low power voltage 

2. Memory check error 

3. System program error 

Remedy 

When the power voltage is lower than the specified value, the ERROR LED on 
the base unit goes ON, stopping the MlCRQl operation. Apply the rated power 
voltage. 

When the memory check function detects a temporary error, the ERROR LED 
goes ON. Such a temporary error i s  cleared autornatical\y and the ERROR LED 
goes OFF. An error code is  stored and can be read out as a warning signal. 

When a trouble is detected in the system program, t h e  base unit must be replaced. 

5. User program writing error When program writing is  incomplete in the program transfer operation from the 
program loader to the base unit, the base unit must be replaced. 



DIAGNOSTIC FUNCTIONS & MAINTENANCE 

1. Error Codes 
Error data can be checked by the following procedure. 

*Key Operation *Display 

(1) Error Code Display and Contenk 

- 

I 
Ewer Code 

Error codes are displayed in a maximum of three digits of hexadecimal codes consisting of four items each in the fist 
and second digits and two items in the third digit 

, . . . . . , . . . . . , . . . . , 
l l j  : 2  j A \  . . . . . . . . . . . . . . . . . . 
T T T  

1st digit 10 to F display in hexadecimal notation) 

2nd digit (0 to F dirplay in haxadecimsl notation) 

3rd digit il to 3 display l 

(2) List of Error Codes 

Each error code display 
indicates that the error 
marked with 0 has occurred. 
Two or more marks 

that multiple errors 
have occurred at the same 

I time. 

Note: FUN2 operation can read out the error data codes stored in the base unit. 
Since the error data code display does not update automatically. FUN2 
operation must be performed again to read out the latest error data. 



DIAGNOSTIC FUNCTIONS 8 MAINTENANCE 

(3) Error Items and Operating Statuses 

Error ltamr / Error Code I %rl:g / Output 1 ERROR LED / Checking performed I 

(4) Error Description and Corrective Action 

O Power Failure 
This error is  detected when the power voltage is lower 
than the rated power voltage. 

Action: 
Supply the rated power voltage. 

@ WDT Error (Watchdog Timer Error) 
The watchdog timer monitors the time required for 
one Program cycle to detect abnormal repeating 
operation functions. and announces an alarm i f  the 
prooessing is  not complete in a specific period of 
time. 

Action: 
If the error is temporary, the system program restarts 
operation automatically. I f  the MICRO-1 does not 
restart operation, the base unit must be replaced. 

@ CRC Comparison Code Keep Error 
This error i s  detected when the contents of the user 
program CRC comparison mdes in t h e  base unit 
RAM have changed during a power failure. 

Action: 
No particular action is required because the system 
program restores operation automatically. An error 
data code is stored as an alarm signal. 

@ User Program CRC Error 
On starting operation, the CRC is  executed on the 
user program to verify with the stored CRC com- 
parison codes. Discrepancy results in  a CRC error. 

Action: 
Transfer a correct program from the program loader. 
The ERROR LED will go OFF when the program 
transfer i s  complete. 

@ TimerlCounter Preset Value CRC Error 
On starting operation, the CRC is executed on the 
timerlcounter preset value data stored in the base 
unit RAM to verify with the stored CRC comparison 
codes. Discrepancy results in a CRC error. 

Action: 
Clear the modified timerlcounter preset value data 
using the program loader (FUN95). 

@ Program Sum Check Error 
This error i s  detected when an error ocurrs during 
executing the user program. 

Action: 
The system program resea this error automatically. 
The ERROR LED remains ON. To turn the ERROR 
LED OFF, reset the  error code by pressing the FUN, 
2. READ, 0 and ENTR keys on the program loader. 

@ Keep Dam Sum Check Error 
If timerlcounter data or internal relay ONIOFF 
statuses stored in the base unit RAM have changed 
during a power failure, this error i s  detected when 
power is restored. 

Action: 
The system program resets this error automatically. 
An error data code i s  stored as an alarm signal. If me 
power failure duration is  much shorter than three 
days yet this error occurs, the bare unit must be 
replaced. 

@ User Program Syntax Error 
This error occurs when a syntax error i s  found in the 
user program. 

Action: 
Correct the user program using the program loader 
and transfer the corrected program to the base unit. 
For details of syntax errors, see the syntax error 
l i s t  on page 71. When the transferred program is 
correct, the ERROR LED goes OFF. 

@ System Program Error 
This error is detected when the system program i s  
damaged. 

Action: 
Replace the base unit. 

@ User Progam Writing Error 
This error i s  detected when the user program is not 
correctly wrinen into the base unit memory during 
program transfer. 
In addition,this error is also detected when a memory 
size other than 1K steps i s  selected using the FA 
series program loader. 

Action: 
Replace the base unit. 
When the selected memory size is  not 1K steps. 
correct the memory size selection in the program 
loader by pressing keys FUN. 1. READ. 1, ENTR. a 

1 Supplementary I 
Error codes other thanauser program syntax error are 
maintained until cleared by FUN2 operation. 



DIAGNOSTIC FUNCTIONS & MAINTENANCE. 

1 [ Supplementary 1 Operation codes and operands in the following sample program: 
*Operation codes are LOD. SOT and OUT. 
*Operands are 10, 16, and 400. 

2. Reading Out Error Contents 
When ERR80 ocarn, the error contents can be read out to the program loader display by the following procedure. 

*Key Operation *Display 

@- @- @- @ i-I - ERR ,~tu 1 @ ~ g 1 4  
Error Code Display 

*Syntax Error List 

Program 

OUT 400 

Error Code 

10004 

10005 

10032 

10034 

10035 

10060 

( ) 0 to4035 
Adjacent address with an 
improper instruction word is  
displayed. 
(Note) 

Note: For example. when error code 20126 i s  displayed. this error code indicates that (2) 
Improper operation code occurs around Address 0126. 

Error Details 

Stop input No. setting error (FUN41 

Reset input No. setting error (FUN5) 

Timerlcounter external display operand No. setting error (FUN321 

Key matrix scan input No. setting error (FUN34) 

Timerlcounter external display latch phase setting error (FUN35) 

Computer link system device No. setting error (FUNGO) 

(2) Improper operation code 

(31 Improper operand 

(4) lmproper timerlcounter data 

- (5) Computing instruction operation code setting error 

(6) Unused - 
(71 Program over 

Detected when turning 
power ON or when 
changing program, 



TROUBLESHOOTING PROCEDURES 

I TROUBLESHOOTING PROCEDURES 1 
The MICRO-1 has various diagnostic functions to ensure safety if any trouble should occur. 
This chapter describes troubleshoodng procedures. 

Trouble occurs. w 
Go to "POWER LED does 

does not go ON. not go ON." on page 75. 

YES 

Go to "RUN LED dws 
not go ON." on page 76. 

Go to"ERR0R LED 
is ON." on page 77. 

Input dwr  not Go to "Input does not operate 
operate normatly. normally ." on page 78. 

YES 

Go to "Output does not operate 
operate normally. normally." on page 79. 

Go to "Cannot communicate with 
with program loader. program loader." on page 80. 

Csnnot stop or Go to "Cannot stop or reset 
=set operation. operation." on page 81. 

Check t h e  program and wiring. 



TROUBLESHOOTING PROCEDURES 

I POWER LED does not go ON. I 

Power i s  supplied. 
NO 

Supply power. 

YES 

4 POWER LEO goes ON. 
YES 

Supply the rated voltage. 

POWER LED goes ON. 

I Contact IDEC. I 



TROUBLESHOOTING PROCEDURES 

RUN LED does not go ON. L 
ERROR LED i s  ON. Go to"ERR0R LED is ON." 

on page 77. 

When using MICRO1 program loadsr When using FA sarias propram loader I. 
Connect the program loader and 

Connect the MICRO.l program 
loader and turn the RUNISTOP 

- monitor 1R701 and IR702. I I I 
switch to RUN. 

1 , I *  ~ @ a y i 3  1 
PGRUN is dirplaysd 

on the program loader Turn IR701 OFF. 

"If the RUN LED is turned on by turning the IR701 OFF, the RUN/STOPswitch on the MICRO1 program loader may 
be defective, then contact IDEC. 

YES 

End 

YES 
RUN LED goes ON. 

NO 

Contact IDEC. i 



TROUBLESHOOTING PROCEDURES 

I ERROR LED is ON. 1 

Power voltage i s  85 
to 2 M V  AC or 19.2 Supply the rated power voltage. 

to 28.W DC. 

YES 

I Reset the error using the 
program loader. 

Check for error items referring 
to the error codes. 

See DIAGNOSTIC FUNCTIONS & 
MAINTENANCE on page 70. 

I End I 



TROUBLESHOOTING PROCEDURES 

Input does not operate normally. 

C h e c k  input wiring. 
lnput LED is ON. *Check input switches. 

.Check input ONIOFF voltages. 

YES 

Correct the program. 
numbers are correct. 

YES 

I-+ Contact IDEC. I I End 1 
t 

1 

Check input allocation numbers. input operates normallv. 

. 

1 



TROUBLESHOOTING PROCEDURES 

Output does not operate 
normally. 

Output LEO is ON. Check the output wiring. 

Check the output allocation 
number. 

allocation number 
NO Correct the program. 

Monitor the output on the 
program loader. .-------.--.--. See MONITORING OPERATION 

on page 61. 

The monitored 
o ~ t p o t  turns ON and OFF 

YES 

on the display. *The serial I10 module or serial 
I10 cable is defective. 

Contact IDEC. 



TROUBLESHOOTING PROCEDURES 

Cannot communicate with 
program loader. I 

Loader extension Connect the cable firmly. 

POWER LED is ON. Go to "POWER LED does 
not go ON." on page 75. 

Contact IDEC. 1 



TROUBLESHOOTING PROCEDURES 

Cannot stop n reset 
operation. i 

I 

are specified using FUN4 
and FUNS. 

Monitor IR701 and 
IR702. IR701 is ON. 

IR702 is OFF. 

Turn IR701 ON and IR702 I+--- 

The specified input is ON. number and turn the 
specified input ON. 

Y E S  

Monitor the specified input 
using the program loader. 

The monitored The input device is 
defective and must be 

on the display. 

Contact IDEC. L 



N P E  LlST 

1 TYPE LIST 1 

For details of the Serial 110 Module, see Users Manual EM230. 
For details of the Data Reset Loader and Anal~g  Timer Unit, n a  Users Manual EM251. 
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TYPE LIST 

Optional Units and Accessories 

Serial 110 Module 
F C l A S M l E  

Digiml Disp1.y Mother Board 

110 Expenwon Cable 
FClA.KE1 140mm long) 
(attached to expanuon umtl  

.n .PFA-lA21 110 Expansion l500mm Cable long1 

.PFA-1AZZ l750mm long1 

.PFA-1AZ3 l l m  long) 
Serial Cable . FCIA-KSl I l m  long) . FClA.KSZ 1Zm long1 

FClA-KS3 I3m long1 

-+ . FClA-KLZ 
Ianached to program loader) 

Loader Exmnrion Cable 

. :. 

FC Link Cable . FClA.KC1 

Note 110 s x w n s m  cables PFA 1AZ1. PFA-lAZ2, and PFA.lA23are taentlwl in 

shape ~ 8 t h  serlsl cables except length Tne shmla tsrrnmal on tne 110 ex. 
panr.on cables need nor be connected to any tetrnmal See page 67 



PROGRAM KEY OPERATING PROCEDURES 

rPROGRAM KEY OPERATING PROCEDURES1 
Clear User Memory 1 

The entire user program memory in the program loader 

6. LOD TIM, AND TIM, OR TIM, LOD CNT. ANDJ 
CNT, or OR CNT Instruction 

i s  cleared 

Select Program Address 1 
A program address can be selected eimer during opera 
tion or halt. 

Address No. Read out in sequence 

C Enter Program Instruction 1 
After program instructions have been entered, they can 
be changed by superimposing new program instructions. 

1. LOD, AND, or OR lnstruction 

L I10 or internal relay No. 
Required when irrvenina input 

2. OUT. SET, or RST Instruction 

eyops 
110 or internal relay No. 
(Input No. cannot rpecifisd for OUT inruuni0n.l 

3. SOT Instruction 

mmm@ 
9 

Single w w u t  No 

4. TIM or CNT lnswction oops 
Timer or canter No. 

goo@@ 
Preset value 

5. SFR Instruction 

I First bit No. of shift ngistsr 
(Lest b i t  No. of ~ s n e  shift reginsrl 

Required for rsvane shift register 

@2@@ No. of constituent bits 

@ T o Q p @  
Timer w counter No. 

Required when TIM or CNT key 
inverting input 

7. LOD SFR, AND SFR. or OR SFR Instruction 

Shift regimr bit No. 
Required when 
inverting input 

8. AND LOD or OR LM) Inswetion 

9. SET SFR or RST SFR lmtruetion 

Rpi-)@@@@@ 
Y 

Shift register bit No. 

10. MCS a MCR Instruction 

Wl L d  mmb Note: The MCSIMCR to, k?Y u "..-' 
alternates MCS end 
MCR instructions each 
time pressed. 

11. JMP or JEND lnstruction 

@ @ LIMP1 Nom: The JMPIJEND key 
alternates JMP and 

~ U E N D I  
JEND instructions each 
time pressed. 

12. FUNIW to FUN146 or FUNZOO to FUN246 Instrue 
tion 

Counter No. 
l w 2  

13. END Instruction 

/jqq 

Note: denotes an instruction word key such as LOD, AND, OR, OUT, SET, RST, TIM or CNT key. 



PROGRAM KEY OPERATING PROCEDURES 

(change TimerICounter P ~ s e t  Values during operation) 

Timer or cwnter preset values can be changed either 
during operation or halt. 

1. Read out the timer or counter number. 

NO. 

T IM  or CNT 

2. Enter a new preset value v0 New preset value 

Preset values stored in the base unit user program 
memory are not changed by the above procedures 1 
and 2. 

3. Restore preset values 

After changing a preset value, the new preset value can 
be cleared and the old value can be restored. 

When this procedure is  completed, al l  timerlcounter 
preset values return to the original values. 

4. Enter the new timerlcounter preset values to the user 
memory in the base un i t  

( 1  ) Stop operation 

(21 Transfer the new preset value data and program 
from the base unit RAM to the program loader. 

@@(qR - @ 
(3) Transfer the new preset value from the program 

loader to the  base unit user memory (EEPROM). 

Delete Program instructions 1 

First addmrs No. to be deleted @we 
NO. of program inrtructionr to be deleted 

The subsequent program instructions are shifted up. 

lnmrt Program Instruction 1 

............................................ 
: Enter the program instruction j - 
L.. .W?.i.~!?!!%L ..................... ; 
The subsequent program instructions are shifted down 
by one step. 

( Search for Prowam lnmuction 1 
An instruction and i t s  address can be searched for and 
displayed. 
, ............................ 
: Instruction to be - or a 
: searched for ............................ , 
[Ex.] To search for AND17 - @ 0. 

Searching is  started from the step next to the currently 
displayed step. When the required instruction is  located. 
the instruction and its address are displayed. 

C Monitoring 1 
1. Monimring 110 or Internal Relays - @ or 0 

110 or internal relay No. 

Eight points are displayed a t  one time from the dir- 
played address included, with . for ON or for OFF. 

2. Monituina Timer Current Value or Counter Counted - 
Value 

@@(-]Q@ - a or @ 

L T  
TIM or CNT 

Timers operate in the subtracting mode and counters in 
the adding mode. The monitored timer current value or 
counter ccunted value is  displayed, with . when the 
preset value is reached or during operation. 

3. Monitoring Shift Register 

( g q m @ @ @ - @ m @  
Shift register blt No 

Eight bits from the displayed bit number are displayed. 
with H for ON or for OFF. 
Prerring the A or r key will display the preceding or 
subsequent eight bits. To cancel monitoring, press the 
CLR key. Monitored data is  renewed every 100 msec. 



PROGRAM KEY OPERATING PROCEDURES 

( Transfer Programs between Loader and Base Unit ) ( FUN (Function) Operation 1 
1. Transfer from The Program Loader to The Base Unit 

When "TRS L T P GO?" i s  displayed, make sure the base FUN No. 
, ............................ 

unit i s  in halt. To continue, press the ENTR key. '7RS : program allocated j 
L T P" i s  displayed during execution. When completed, : t~ the FUN No. : - @ ............................. "TRS L T P END" is  displayed. 

2. Transfer from The Base Unit to The Program Loader 

@(GJ 
"TRS P T L GO?" i s  displayed. To continue, press the 
ENTR key. "TRS P T L" is  displayed duringexecution. 
When completed, "TRS P T L END" is displayed. 

3. Verification between The Base Unit and The 
Program Loader 

@ @  
"TRS L A P GO?" is  displayed. To continue, press the 
ENTR key. "TRS L A P" i s  displayed during execution. 
When completed. "TRS L A P END" is  displayed. 



I . .  I I 1 
Title I l ~ p ~ r o v e d  by 1 Checked by I Designed by 

Program Name1 

Data I I owg -. ' I. NO. ( 1 I 1 I 
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CLOSED 
WHEN 
u/s 
IS ON 
+--I I - -  
I 6 

* BECHTEL ENVIRONMENTAL, INC. 
* C/O NAS KEY WEST (BOCA CHICA) 
* KEY WEST, FL 33040 
* SALES ORDER #5276 SERIAL #lo322 
* FILE NAME: BE110322 
CUSTOM SYSTEM PROGRAM FOR IDEC MICRO-1 PLC 
PROGRAM WRITTEN BY: G T ELLINGHAM 

* GEOPURE CONTINENTAL SYSTEMS & SERVICES 
(352) 376-7833 OR (800) 342-1103 

* ANY CHANGES TO THIS PROGRAM WITHOUT APPROVAL 
FROM GEOPURE WILL EFFECT YOUR WARRANTY. 

* PROGRAM DATE: 06/12/96 * 

u/s 15 
LOW SECOND 
PSI TIME 
SIGNAL DELAY 
[ O]--------------------------------- 

5 150 

U/S 
LOW 
PS 1 
LIGHT 
+--I/ I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 202 
P-20 P-20 
START STOP 
SIGNAL SIGNAL 

+ 

u/ s U/S U/ s 
LOW LOW LOW 
PSI PSI PSI 
RELAY RESET LIGHT + - - I  I - -  +--  l / l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ( ) 

U/ s 
AUTO 
SIGNAL 

( ) + 

200 1 

401 

u/ s 
LOW 
PSI 
LIGHT 

P-20 
AUTO 
SIGNAL 

7 2 02 

+ - - I  I - - +  
1 202 



C:\CLIP\BEI10322 Ladder Listing 

P-20 
ALARM 
SIGNAL 
.--I I - -  

2 

U/ S 
HIGH 
LEVEL 
LIGHT . - - I  I - -  

201 

P-20 
START 
SIGNAL 

DATE:.96/06/13 PAGE: 0002 

U/S 
HIGH 
LEVEL 
LIGHT 

P-30 P-30 SV-30 
START STOP AUTQ 
SIGNAL SIGNAL SIGNAL - - I  I - -  +- - 1  ! - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ( 

10 
) 

I 211 

SV-30 
AUTO 
S IGNAL 
- - I  I - - +  

211 

P-30 P-30 
ALARM START 
SIGNAL SIGNAL 

T-30 
HIGH 
LEVEL 
LIGHT 

T-30 
HIGH 
LEVEL 
LIGHT 
- - I  I - - +  

214 
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PRT 
HIGH 
LEVEL 
SIGNAL 

+- - I  I - -  

I 3 

ows 
HIGH 
LEVEL 
SIGNAL 

8 0 

PRT 
HIGH 
LEVEL 
LIGHT 

( 1 
204 

OWS 
HIGH 
LEVEL 
LIGHT 

CLOSED l m E N  

I u/s 
HIGH 
LEVEL 
LIGHT 

201 

T-30 
HIGH 
LEVEL 
LIGHT 

31 + - - I  I - -  
I 214 

PRT 
HIGH 
LEVEL 
LIGHT 

32 + - - I  I - -  
204 

ows 
HIGH 
LEVEL 
LIGHT 

33 + - - I  I - -  

I 205 

SYSTEM 
ALARM 
RELAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( ) 
402 
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1 SYSTEM REMOTE 

SYSTEM 
ALARM 
RELAY 

402 

OPENS 
ON 
ALARM 

I 
I 

(END) + 

I 
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a 00000 LOD 
00001 AND N 
00002 TIM 
00003 
00004 OUT 
00005 LOD 
00006 OR 
00007 AND N 
00008 OUT 
00009 LOD N 

00010 OUT 
00011 LOD 
00012 OR 
00013 AND 
00014 OUT 
00015 LOD 
00016 OR 
00017 AND 
00018 OUT 

. . . 00019 LOD 

00020 OR 
00021 AND 
00022 OUT 0 00023 LOO 
00024 OR 
00025 AND 
00026 OUT 
00027 LOD 
00028 OUT - 
00029 LOD 

00030 OUT 
00031 LOD N 
00032 OR 
00033 OR 
00034 OR 
00035 OR 
00036 OUT 
00037 LOD 
00038 OUT 
00039 LOD N 

00040 OUT 
00041 OUT 
00042 END 



CrjCLIP\BEI10322 Function Listing 

FUN04 
FUN05 
FUNO 6 
FUNO 7 
FUNO 8 

FUN3 2 

FUN3 4 
m 3  5 

FUN6 0 

Program capacity 
Stop input number 
Reset input number 
Start clear IR number 
Start clear CNT number 
Start clear SPR number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
External display timer/counter number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Key matrix setting 
LOW/HIGH latch external display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 : N communication device number 



PLC PROGRAMING 

INPUTS OUTPUTS 

01 STOP 7 
1: START P-20 FLOATS 

2: ALARM 
3: PRT HIGH LEVEL N/O 
4: OWS HIGH LEVEL N/O 
51 U/S LOW PSI N/O 
6: U/S NOT RUNNING N/C 
7 U/S LOW PSI RESET N/O 

101 STOP 7 
11: START P-30 FLOATS 
12: ALARM 2 

13-17, SPARES 

200: U/S AUTO 
201: U/S HIGH LEVEL LT.  
202: U/S LOW PSI LT. 
203: P-20 AUTO 
204: PRT HIGH LEVEL LT.  
205: OWS HIGH LEVEL LT. 
2 SV-10 AUTO 
211: SV-30 AUTO 

212' REMOTE ALARM LT. 
213: SPARE 
214: T-30 HIGH LEVEL L 1  
215: OPENS ON ALARM 

THIS DRAWINO CONTAINS PROPRIETARY INFORMATION AND IS 
CONRDENTLAL AM) IS PROWED SO THAT A PURCHASE DECISION 
MAY BE MADE. THE DaZIMEhT IS NOT TO BE DUPLICATED, 
LOANED OR IN ANY WAY PROVlDED TO OTHERS lW'HOUT THE 
WRITEN CONSENT OF: 
G E O P ~  COhThENTAL SERVICES 
GAINESMLLE, FLORIDA 

In'*. I. 

G T Ell inqhom D.= mll.M1 /I#,-  
illl n 

~ e o ~ u k e  
G,. T Ell inqham w , ~ ~ , ~ ~  Continental 
62- 

-m" ., i 6 / f l  pN REMEDIATION SYSTEM . .. . 
I 

- .  

C Y I l a U  
na Y m xmr,L m , .,LC "a- 

BECHTEL ENVIRONMENTAL, INC. :J8-8e44g71 1°322p~c 
SITE: KEY WEST, FL k?76'NL ( U ' L o ~ / t  l/9G(=" I , 



P-20 FLOATS OW8 7-30  FLOATS 

c o m r n m m 1 ~  PROWED SO THAT APURCHASE DECISION 
MAY BE MADE. TIE lXClh&N IS NOT TO BE DUPLlCATED, 
LQANED OR IN ANY WAY PROVIDED TO OTHERS WTTHOUI THE 
W R n T E N  CONSENT OF: 
GEOPLRE CONllNENTAL SERVICES 
GAINESVIUE, FLORIDA 



L E V E L  

PRT O 
HIGH 
LEVEL 

0 

ou/s O 

RESET 

[ fl 
0 - llOV LOAD - 

49 

SV-30 Sv-10 CONTROL 

0 POVCR 

TI03 DRAWING CONlKNS PROPRIETARY NFORMATION A.W IS 
C(lh'FWM11N. AND IS PROVTOED SO THAT A PURCIlA$E DECISION 
MAY RE MADE ME DOCL?.(ENT IS NLT TO BBt DLT'UCAED. 
L O A ~ ~ O R  m ANY WAY PROWDELI TO o n m  wm~~m rn 
UmrlTN P"U9Fm OF 

0 

ON 
0 

44 
1 48 

.. . - . . -. . - - . . . . - . . 
GEOPURE CONTNXWI .  SERVICES 
GANESULLE, FLORIDA 

I I I 24V KLLW 

COMPR, 
LEVEL 

1 45 

0 

ON 
0 

0 0 -  
P-20 
0 0 -  

0 0- 
ULTRA-  
STRIP 
0 0 -  

33. 43 

- 
0 

ON 
0 - 



TRANSFORMER TRANSFORMER 

CONPRESSOR I 



Terminal S t r i o  Iden t i f i ca t i on  

High Vo l tage  

1: 480V C o n t r o l  Power 
2: 480V Con t ro l  Power 

3: 480V line U l t r a S t r i p  Blower 
4: 480V line Ul t raStt - ip Blower 
5: 480V line U l t r a S t r i p  Blower 

61 480V line P-20 T r o n s f e r  Punp 
7: 480V line P-20 T r a n s f e r  Punp 
8: 480V line P-20 T r o n s f e r  Pump 

9: 480V line A i r  Conpressor  
10: 480V line Air Conpressor 
11! 480V kine A i r  Conpressor 

121 480V load U l t r a S t r i p  Blower 
13: 480V load U l t r a S t r i p  Blower 
14: 480V load U l t r a S t r i p  Blower 

15: 480V load P-20 T r a n s f e r  Punp 
16: 480V load P-20 T r a n s f e r  Pump 
17: 480V load P-20 T r a n s f e r  Pump 

18: 480V load Air Compressor 
19: 480V load Air Compressor 
20: 480V load Air Compressor 

68: SV-I0 Recovery Punp Solenoid Valve 
SV-10 Recovery Pump Solenoid Valve 

69: SV-30 T r a n s f e r  Pump Solenoid Valve 
SV-30 T r o n s f e r  Pump Solenoid Valve 

53: Remote Alarm L ight  
Remote Alat-n L ight  

Low Vo l tage  

431 U l t r a S t r i p  Blower Thermal Overload input  
27: U l t r a S t r i p  Blower Thermal Overload input  

P-20 Sunp F loa ts  
70/32: Common 
351 s t o p  
36: S t a r t  

32/31: P r o d u c t  Recovery Tank High Level  i npu t  
38: P r o d u c t  Recovery Tank High Level  input  

31/30: Oil /Water S e p a r a t o r  High Level  input  
39: Oil/Water Separa to r  High Level  i npu t  

30/28: U l t r a S t r i p  Blower Low Disch P r e s s u r e  i npu t  
40: U l t r a S t r i p  Blower Low Disch P r e s s u r e  input 

44: A i r  Compressor P r e s s u r e  Switch 
341 A i r  Compressor P r e s s u r e  Switch 

56: Opens on Alarm o u t p u t  
571 Opens on Alarm o u t p u t  

Zener B a r r i e r  inputs  

T-30 F loa ts  
61: Common 
65: S top  
661 S t a r t  
67: Alarm 



INSTALLATlON 
Instruction Bulletin 

No. 111970 AND 

66800 Seriea MAINTENANCE ~~ ~ ---..-- 

Single Channel Zener Barrier I 
GEMS 66800 Series, ahunt diode, safely barriers are one channel devicee 
which passaunidirectional signal(D.C.)andlimit the energg tu alevelthat 
cannot ignite an explosive atmonphere. Approvale include FM, UL, 
CSA. 

In s t a I1 ation Rcauirernenk 

Location: Baniern must be installed and gmuped in a non-hazardous 
location. If necessary to locate in s hazardous area, barriers must 
be mounted in a suitable encloeure which, along with its installation, 
must be suitable for the location 
E- The operating temperature range of these baniern is 
40°F to +140"F. They should be mounted in a clean. dry environ- 
ment and well ventilated, so that the madmum tempemhm la not 
exceeded. If an enclosure is wed, it must be mitable for the location 
E a r t h ,  The bracket on which the barrier la mounted muat 
be connected to an earth ground. Grounding h u l d  be adequate for 
conduction of line.generated fault cunknts and &odd have an imped- 
m e  of less than one ohm. See Fim. I and 2 
Safe Area Auuaratus; Safe area apparatus must not generate, o r  be 
connected to, Bcurces having voltages greater than 260 Vrms or 
VDC. 

Installatioq 

It is expected that the installation will be in accordance with ISA RP- 
12.6, NEC Chapters 5 and 7 and FM Standards Approval. The following 
speciiic points ahould be &pt in mind: 
1. Check that the barrier la of speeitied type and polarity. 
e. For multiple barrier installation, the barrier'e safe area sides 

should face one side of the endosure and the LS. sides should face 
the opposite side (Mg 1). Wiring muet be channeled and eegregated 
an shown so that no &-wiring can occur during servicing, tenting 
or replacement. 

3. Connect the hazardous area equipment to terminals marked '3" 
and "4 (Fig. 3). Hazardous area field wiring will store energy due 
to distributed capacitance and inductance in proportion to its length. 
Common, commerciauy available signal wire may be used; provided 
the capacitance and inductance are below the foUowing maximum 
values: 

Installation (Coot.) 
Exam~le; Typical values of capacitance for a twiated pair of copper whs  is between 
20 and 60 pf per foot. Using the maximum value of 60 pUR.. inductance of a typical 
twisted pair is between 0.10 end 020 uhlR. The maximum values of capacitandor 
inductance ahould be nsed to determine field wiring length. 

Safety depends on earth continuity. The reaietance to earth ground 
must be less thaq 1 ohm. 

GEMS 
POI 

111950 
111952 
111954 
111956 

113000 
114072 
114074 
114175 

A routine inspection should be made at intervals of not more than 
two years. Harsh locations should be inspected more frequently to: 

1. Check integrity of earth grounding (Lesa than one ohm). 
2. Check unit labeling for legibiity. 
3. Check all interconnections for good electrical connection. 

Signal Return Barriers 

Rated 
Volt. 
+15 
+20 
+24 
+30 

+30 
+24 
+18 
+27 

1. AU testing is to be done with circuit inactive and aII but earth 
grounding disconnected 

CAUTION 
Never conduct tests while circuit is active. Use of instruments 
between input and output will bypass barrier. 

GEMS 
P/N 

111951 
111953 
111956 
111957 

114071 
114073 
114075 
114176 

1 2. With a suitable ohmmeter (resolqtion tb 1 ohm), measure the resin. 

i tance from input (1) to output (3). The total resistance readings 
ahnwn in  the rh.d nn tho n a r k  nape indicatm a onod nnit 

Rated 
Volt. 
-15 
-20 
-24 
-30 

-30 
-24 
-18 
-27 

Parellel 
Capac. - uf 

0.32 
0.18 
0.12 
0.07 

0.20 
0.33 
0.72 
0.24 

Gmup 

A,B,C, 
D,E,G 

c , ~ ,  
E, G 

Series 
Induct. - mH 

2.0 
4.1 
3.0 
1.8 

3.0 
3.1 
3.6 
3.3 



- 
Rated 
Volt. 

GEMS Rated 1- 

114074 +18 114076 -18 183 163 125 
114176 +27 114176 -27 276 246 62 

Sienal Return Bamers 

1141661 +30 11 1141671 -30 11 33.9 1 30 1 250 1 36.1 1 0 I 
**All resistance values are 45% 

Fig. 1: Multiple Barrier Mounting 

Moun 
Plnel 

Cover 

Fig. 2: Optional Mounting Clip 
(PN 113630) 

Fig. 3: Installation Diagram 

Positive signal channel shown. Sensor switch may be any non.voltege 
producing, essentially resistive device; containing no energy storing mmpo. 
nents. Flow and level switches, temperature switches, pressure switches or 
resistive transducers or  transmitten are  typical. 

Max. h e  voltage &put 

Earth and Bw Bar not ta exesed 250 Vnm. 

Fig. 4: 
Supply and Signal Return Barrier Installation(4-20 ma 

Transducer with Both Leads Floating & Neg. Signal.Common 
&& Red'uadant gmunding required by CSA. 

*Little fuas typo 3AG or equal (optiond). Extarnal hua a m  reoommended to protect 
burier frominmmwt wLing or equipmeat hulk at s ~ u p .  



installation and service instructions 

PACKAGE CONTENTS-1. Each pump is carefully 
tested and packaged at the factory. 
2. The catalog lists all parts included with package. A 
packing list Packed with pump, also lists contents. 
3. Be &re ail Darts havebeen furnished and that noth- ~~~ . -  . -  - ~ - ~ - 

ing has been damaged in shipment. 
4. OPEN PACKAGES AND MAKE THIS CHECK BE- 
FORE GOING ON JOB. 

CENTRI-THRIFT PUMPS 
INSTALLATION 

PIPING - Pipes must line up and not be forced into 
position by unions. Piping should be independently 
supparled near the pump so that no strain will be 
placed on the pump casing. Where any noise is ob- 
jectionable, pump should be insulated from the piping 
with rubber connections. Always keep pipe size as 
large as possible and use a minimum of fittings to re- 
duce friction losses. 

A hole is located in the bottom of the pump bracket 
for draining purposes. A drain pipe may be attached to 
maintain a dry installation in the event seal leakage 
should occur. This hole and pipe should be kept open. 

SUCTION PIPING -Suction pipe should be direct and 
as short as possible. It should be at least one size 
larger than suction inlet tapping and should have a 
minimum of elbows and fittings. The piping should be 
laid out so that it slopes upward to pump without dips 
or high points so that air pockets are eliminated. The 
highest point in the suction piping should be the pump 
inlet except where liquid flows to the pump inlet under 
pressure. A foot valve ,must be used to keep pump 
primed. Where liquid flows to the pump, it may be de- 
sirable to use a check valve in the suction line or dis- 
charae line to keeo oumo orimed. 

~ o p r e v e n t  air 'fiom being drawn into suction pipe 
due to a suction whirlpool, the foot valve should be sub- 
merged at least three feet below the low water level. 
The suction pipe must be tight and free of air leaks or 
pump will not operate properly. 

DISCHARGE PIPING - Discharge piping should never 
be smaller than pump tapping and should preferably 
be one size laroer. A oate valve should alwavs be in- 
81811ed in discharge line to serve es a shut-olf for throt- 
tling if capacity is not correct. To protect the pump and 
foof valve from water hammer and to orevent backflow. 
a check valve should be installed in <he discharge line 
between the pump and gate valve. 

ELECTRICAL CONNECnONS - Be sure motor wiring 
is connected for voltage being used. Unit should be 
connected to a separate circuit, direct from main 
switch. A fused disconnect switch or circuit breaker 
must be used in this circuit. Wire of sufficient size 
should be used to keep voltage drop to a maximum of 
5%. All motors, unless Provided with built-in overload 
protection, must be protected with an overload switch, 
either manual or magnetic. Single phase 1/34 HP 

motors have built-in overload protection. Never install 
a pump without proper overload protection. When 
motor is mounted on a base plate or on slide rails for 
adjustment, flexible metallic conduit should be used to 
protect the motor leads. 

PRIMING -The pump must ne primed before starting. 
The pump caslng and suctlon plping must be filled wlth 
water before startingmotor. Fiemove vent plug in top of 
casing while pouring ,in priming water. A hand pump or 
ejector can be used for priming when desired. When 
water is Doured into Dumo to orime, use care to remove 
all air before starting mo'tor. ' 

If pump does not start immediately, stop and reprime. 

STARTING - It is good practice to close the discharge 
valve when starting the pump as it puts less starting 
load on the motor. When the pump is up to operating 
speed, open the discharge valve to obtain desired ca- 
oacitv or Dressure. Do not allow the oumD to run for 
iong with the discharge valve tightly closed. 
If the pump runs for an extended period of time without 
liquidbeing discharged, the liquid in the pump case 
can get extremely hot. 

ROTATION -The pump must run in direction of arrow 
on pump case. All single phase motors are single ro- 
tation and leave factory with proper rotation. Three 
phase motors may run either direction. If rotation is 
wrong when first starting motor, interchange any two 
line leads to change rotation. 

STOPPING-Before stopping pump, close the dis- 
charge valve. This will prevent water hammer and is 
especially important on high head pumps. 

FREEZING -Care should be taken to orevent the oump 
from freezmg during cold weather. It may be necessary. 
when there 1s any possib~lity of this, to drain the pump 
casing when not in operation. Drain by removing the 
pipe plug in the bottom of the casing. 

ROTARY SEAL - Centri-Thrift pumps are fitted only 
with rotary seal. This seal is recommended for water 
free from abrasives. If liquid contains abrasives, the 
Centri-Thrift pump should not be used. 

BEARINGS - Lubricate motor bearings in accordance 
with motor manufacturer's instructions. 

Single seal ball bearings are used on 1258, 150B. 
2008 bearing bracket units. Proper amount of grease 
has been provided in the bracket cavity between the 
bearings. This should be sufficient grease for 4000 hour 
operation. After this usage the old grease should be 
cleaned out and new grease added. Use only best grade 
ball bearing greases. 

The too138 pump uses sealed ball bearings that are 
factory lubricated and require no further lubrication. 



BELT DRIVES -On V-belt drives, if possible, the tight belt speed should not exceed 5000 feet per minute and 
side of the belt should be at the bottom. Adjust belt the pulley ratio should not exceed 5 to 1. The distance 
tension iust tioht enouah to ~revent slio~aae: excess between the shaft centers should be at least twice the . .  - 
tension "nnecissarily loads the bearings. Normallsy the diameter of the larger pulley. 

SERVICE 
TROUBLE SHOOTING GUIDE 

A NO water delivered 

B Not enough water delivered 1 

SLINGER RETAINER WASHER' 
SEAL ROTATING 

ELEMENT OCK WASHER' 

C Not enough pressure 

MOTOR SEAL SEAT I BRACKET 

'Items Not Used On 1M)MM Impeller Threaded Dtrectly Onto Motor Shaft IMPELLER DRAIN PLUGS 

B 
D Pump runs for short while; then loses prime 

POSSIBLE CAUSE OF PROBLEM I D  a c 



DISASSEMBLY INSTRUCTIONS 

All pumping parts can be removed from case without 
disturbing the Plplng. 

POWER SUPPLY - Open the power supply switch con- 
tacts and remove fuses. Disconnect the electrcal wir- 
ing from the motor. 

VOLUTE CASE 
(a) Drain pump case by removing drain plugs. 
(b) Remove the bolts securing volute case to pump 

bracket. 
(c) To pry components apart, use two screwdrivers - 

opposite each o the r~ in  openings provided between 
the bracket and case. (Fig. 1) 

(e) A new shaft seal should always be used when re- 
building a pump. All pump parts should be cleaned 
thoroughly before being reassembled. 

-- 
(125M Shown) 

FIG. 3 

MOTOR 
(a) Remove four bolts holding bracket to motor and re- 

move motor. (Fig. 4) 
(b) Remove set screw in stub shaft coupling to discon- 

nect motor pump shaft. 

. 
IMPELLER 
(a) On 100MM. remove impeller by holding motorshaft with 

water DumD oliers and unscrew bv hand. 
(b) On 1 & ~ ,  1 2 5 ~ .  150M, and ZOOM, remove impeller by 

holding stub shaft with water pump pliers and unscrew- 
ing capscrew. (Fig. 2) 

FIG. 4 

no. 2 
SEAL 
(a) The seal used on 100MM. 10088, is W; lOOM is Y."; 

125M. 1258, 150M. 2WM. is W. 
(b) Always replace both rotating assembly and station- 

ary ceramic seat. DO NOT USE OLD STATIONARY 
SEAT WITH NEW ROTATING SEAL ASSEMBLY. 

(0)  Using two screwdrivers, pry out rotating assembly 
of shaft seal. (Fig. 3) 

(d) Old ceramic ring can be removed from housing by 
cracking with a chisel or screwdriver without re- 
moving the pump shaft. FIG. 5 

3 



ASSEMBLY INSTRUCTIONS 
? o o ~ - b %  -4 

SPOTTING MOTOR SHAFT - Locate "Spotting PO+ 
tion" from motor mounting face to center Of spot. A 
drilling guide and locating fixture is recommended for 
uniform and accurate spotting. Make two spots with a 
drill point, at 90 degrees apart - must be on motor 
shaft keyway. (Fig. 6) 

Section X-d-'P: 

flG. 6 
NOTE-1M)MM irnneller threads direcllv onto motor shaft 

CATALOG NO. 
100M. 125M 
150M2 8 3 
150M5 
200M3 
ZOOM5 8 7% 

MOTOR 
(a) Placerubber deflector over motor shaft, sliae shaft 

extension into position and tighten set screws. 
(NOTE-100MM does not have shaft extension). 

(b) Assemble motor and shaft onto bracket, using (4) 
%-16UNC Hex Head Cap Screws. 1 %  long on all 
except the 150M5. 200M3. 200M5 8 7fi. On these 
units use (4) Yz-13UNC Hex Head Cap Screws, 1%" 
long. NOTE-Cap screws on lWMM are R" long. 

A 
1.125 -c .Om 
1.1 25 2.005 - 
1.125 z .M)5 - 

SEAL INSTALLATION 
(a) Insert seal seat in position by using finger pressure 

to press firmly and squarely until it bottoms. The 
use of light oil (SAE10) on the rubber element will 
facilitate assembly. Care must be taken to keep oil. 
grease and dirt ofl face areas of seal. Be sure the 
seal faces are not damaged during assembly 
(cracked, scratched or chipped) or the seal will 
leak during operation. 

(b) Check dimension from face of ceramic seat to shaft 
shoulder. This distance should be as noted in Fig- 
ure 7 within a tolerance o f f  1/64. 

B - 
- 

1 S62 5.005 - 
1.562 * .005 

J 
FIG. 7 

IMPELLER 
(a) On 100M, screw on impeller and secure using 

special washer and 1/4-28UNF Socket Head Cap 
Screw, 314" long -must be stainless steel. 

fb) On lOOMM screw on imoeller and secure by 
tiohtenino hand tioht 

50; an oth'ens&uk ~mpeller usmg Key (W6 square 
x 21/32" la). ~moeller retainer washer. 5/16 stamless 
steel heliial spring lockwasher and 5/16-18UNC 
socket head cap screw, 1" long (stainless steel). It 
is also recommended that a locking type sealant be 
applied to both cap screw thread prior to assembly. 

~ ~~~ 

VOLUTECASE 
(a) Worn volute case will cause excessive leakage with 

a new impeller, thereby reducing the amount of sewice 
obtained from a new impeller. 

(b) Assemble gasket and volute case with 36-16UNC Hex 
Head Cap Screws 1%'' long. Four used on 100M. 
lOOMM and eight on all others. 

Rotate pump shaft with fingers, being sure that there 
is no tioht swt  or binding of assembly. A uniform drag 
of the seal faces will be Gresent. 

- 

~ - . - . . -~ - - . - 
(c) hstall rotating element of seal on shaft (Fig. a), be 

sure the lamed sealing surface is toward seal seat, 
and assem'ble impellec Check diameter of impeller 
against motor horsepower rating to insure proper 
pirformance (Fig. 5). 



Centri-thrift field assembly kits 
Myers Centri-Thrift ~ i e l d  Assembly Kits offer 
ycu the economy and'flexibility of assembling 
your own centrifugal pump in the field or shop. 
They contain all the basic liquid end components 
and instructions. The customer supplies the 
motor to complete assembly. 

Whether it is a new or repair installation, this kit 
provides a low cost method of assembling or 
completely rebuilding pumps. Because many 
components are common to several models, only 
a minimum parts stock is required. This 
eliminates stocking of complete pumps and 
allows them to be built as needed. 

Bracket 

When properly assembled, the pumps will provide 
years of satisfactory service - the same as 
factory units. The kit's parts are guaranteed for 
one year to be free from defects (final assembly 
is not guaranteed). 

The Centri-Thriff field kits are available in l", 
1 W ,  1 I,$" and 2" discharge sizes. They 
are offered only as standard fined for operating 
temperatures up to 1SWF. Horsepower 
requirements range from 113 HP to 7-112 HP. 
Myers motor-mounted kits use a standard 
NEMA C face, open dripproof, 3600 RPM, 
60 Hertz motor. 

Volute Case 
Impeller 

shafi seal 

CONSTRUCTION MATERIALS 
VOLUTE CASE. Hiah tensile orav iron with 
threaded suctlon a i d  dischaGe iorinect~ons. 
Drain plug holes provided in four Dositions for 
easy draining of case. 
BRACKET. High tensile gray iron. Provides mount 
for motor and volute case. 
GASKET. Field proven material resistant to most 
iqujds - provides a seal between the volute case 
and bracket. 
IMPELLER. Closed impeller is bronze, one piece 
design, dynamically balanced to prevent vibra- 

Retaining 
Washer 

tion. Threaded on 100M Series while keyed on 
125M. ISOM, 8 200M Series. Impeller is matched 
to horsepower size to prevent overloading. 
SHAFT. Stainless steel stub shaft couples motor 
and pump together. This corrosion resistant shaft 
provides perfect alignment for quiet, trouble- 
free operation. 
SHAFT SEAL. Mechanical seal features a ceramic 
seat, carbon washer, stainless Steel spring, syn- 
thetic rubber bellows and brass metal parts. All 
seals are self-adjusting and easily replaced. 
SLINGER. Rubber slinger protects motor from 
moisture damage. 



SPECIFICATIONS 

'BRFORAIANCE CHART For proper pump selection. refer to individual pump performance curves. 

F E Myers. 
7101 Myers Parkway M~em* Ashland. Ohlo 44805-lg23 

4191289.1144 
FAX 4191289.6858. TLX 98-7443 



Cmtri-Thrif t 
Field Assembly 
Kits Parts List 
IOOM-FA, ClOOM-FA 
125~-FA Series 
ISOM-FA Series 
200M-FA Series 

iSir 
NO. - 

- 
1 

% 

1 

- 
2 

2 

2 

- 
3 
3 
3 

3 

- 
4 
4 
4 - 

PART 
NO. 

16837A13 

16837A17 

16837Al 
16837A2 
16837114 
1 6 W U  
18851Al5 
lggnAa 
1 W A 1 6  
1 g g n A l l  
18857A12 

5059A318 

50f9A321 

903743 

117141 

119141 

5 m u i s  

6024Al 

110690 
11089010 
i insn 

i inm 
191UlA16 

181OSU 

114lBA 
1wEu 
iinmi 

- 
AEF. 
NO. - 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

.. . . . . . . 

Kit. Cat. Np. IOOM+A - lndudm PMS to B W I ~  10 mmps 
Kit. CU. NO. ClOOM+A - ~ncluda pam to 8Ma 10 hmps 
Kit. a. NO. 125M-IHFA 
Kit. Cat. NO. 125M2FA 
MI. Cat. NO. IZM-3FA 
Kit. CU. NO. 150M-ZFA 
Kit. Cat. NO. 1MM-3FA 
Mt. CU. NO. ISM-SFA 
Kit. Cat. NO. 2WM-3FA 
Kll. Cat. NO. ZWM-SFA 
I4 Cn m aMC7'hFA - Kits CM?lut at all l i  

Slings - All Units Excspt ISOM-5FA. 
2WM-5FA. ZOOM-7HFA 
Slinger - 1MM-SH. 200M.5FA. 
2WM-7HFA 
ShaR w/% Sums - IWM-FA. CIOOM-FA 
shan w m t  scravs - 125M-1HFA. 125M.2FA. 125M-3FA. 

ISM-2FA. IMMJFA. 2WM-3FA 
Shall wl% Serw - 19M-SFA. ZalM-5FA. ZOOM-7'hFA 
Scrsur. Sa R,.18UNC x X.' LO. - 2 Usad on All UfdB f s o l  1MM-SFA. 

2WM-5FA. ZOOM-7HFA 
Sum. Sa Y..lBUNC X K' Lp. - 2 Used on 150M-5FA. 

2MM-5FA. MDM-7HM 
Bnckel - 1WM-FA 
BncW1- ClWM-FA 
Brackal - All 1254 Units. IYIM-FA. 
150M-3FA. 2WM-3FA 
BfackM - 1MM-%A. 2WM-SF&. 2WM-7Hi 
h. Cdp Z.16UNC x 1%' - 4 ~ag'd.  on AII urn ~aspr is&-SFA. 

2WM-5FA. 2WM-7HFA 

- 
PARI 
NO. 

l imo81  
l lmO8 
i im481  
1111148 
l lmm 
ii rnoaz 
11111486 
1107685 

1172581 
1172582 
i i m 8 3  
1295582 
1293581 
1293583 
1293682 
1293681 
1293683 
58189.25 

- 
10186A 
1018U1 
11718A 
12923A 
6106A1 

1910OA4 

6 1 0 W  

5151A14 

libeller - 1OOM~FA 'h HP 
Impeller - 100M-FA Ya HP 
Impeller - IWM-FA 1 HP 
Impeller - C100M.FA 'h HP 
Impeller - C100M.FA 'h tip 
Impeller - CIOOM-FA % riP 
Impeller - ClOOM+A 1 HP - Impellers Must Be Soenlid W e n  

Oraenng IOOM.FA and CIOOM-FA Kits 
Impeller - 1Z5M-l tlrFA 
Impeller - 125M-ZFA 
Imp& - 125M-3FA 
Impeller - 150M-2FA 
Impeller - ISOM-3FA 
ImpHler - 150M.5FA 
Impeller - ZOOM-3FA 
Impeller - ZOOM-5FA 
Impeller - ZOOM-?%FA 
KFI - 7,. S9. r a," 4. 
-All 125M. 150M. ZOOM Umts 

Wasner - 10OM-FA 
Washer - C1OOM.FA 
Washer - All 125M UntU 
Washer - All 150M. 2M)M Units 
S a w .  SPEW! H W  SST 
W8UNF x 'k" Lg. - IOOM-FA. C100M-FA 

.Screw. Cao SST X,-18UNC x fh" - All 125M U r n  

Scnw. Sakd H u d  SSi 
Y,.-18UNC x 1' Lp. 
-All 150M. 200M Units 

Gaskel - 1WM-FA. C1OOM.FA 
Gaskm - 125M. 1MM. ZOOM Units 
W. VolUle - 1OOM.FA 
Care. Volute - C1OOM.FA 
Cars. VOlUlS - All 1WM UNlS 
Cats. Volute -All 15OM Unds 
CaK. V o M a  - AU 2WM Unlts 
Ring. Wmirq - For IWM-FA. 
ClOOM-FA wlWadrincJ Wng 

Ring. Wmirq  - FOI 1 % ~ .  ZOOM u r n  w w m i n g  Ring 
s m .  cap b.16 UNC x 1%' - 4 Rq'a. on 1WM-FA. ClWM+A - 8 Rm'd. on 125M. t50M. ZOOM Unils 

Rug. Bps Z'NK - 4 m'a. on AII units 

Rug. Pipa Y' NK - 1 W d .  on AU 125M. ISOM. 200M UNU 

. 
FAX: 4191289-663. 98.7443 



AIR OPERATED DOUBLE D I A P H R A G M  PUMPS 

M I  Engineering 
Operation and 
Maintenance 

MODEL M1 METAL 
MODEL M1 CHAMP 

MODEL Ml  FOOD PROCESSING 
MODEL Ml  SOLENOID-OPERATED 

MODEL Ml  CARBON-FILLED ACETAL 
MODEL M l  ULTRAPURE 111 

- - -- 

M i  METAL LUBEDAND LUBE-FREE MI CHAMP LUBEDAND LUBE-FREE 



THE WILDEN PUMP - HOW 1 7  WORKS 
The Wilden dia~hraom Duma is an air-o~erated, ~ositive dis~lacement, self-~rimina Dumn These drawinas show flow rrattem - 
through the pump upon its iniial stroke. lt is assumed the has no fluld in it priorio'its iriitial stroke. 

FIGURE 1 me sir MM, a& ~-u.zsd air b ma baa  

OPEN 

:LOsED 

WILDEN PUMP DESIGNATION SYSTEM I SUGGESTED INSTALLATION 

VALVE SEAT 
VALVE BALLS 

DIAPHRAGMS 
AIR VALVE 

ICENTER BLOCK OR CENTER SECTION 
AIR CHAMBERS OR CENTER SECTION 

W m f D  CONSTRUCTION I I 
SPECIALN COOE (IF APPLICABLE) 

MODEL 
I l l ~ . * n I l l P r ~ m k l u ( * d l * a a D l b r I * t * 1 I b I ) n U n , W ~ . U I b n U * a :  

~ m . U h h ) R l k * . W , r t M l u * u a l ~ 6 6 . W r ~ W , M . U  

CAUTIONS! READ FIRST 
Tempentun Limits: 

Carbohfllled Acetsl W F  to 150-F (-289% to 65.6%) 
Polypropylene *3TF to 1757 (0% to 79.4%) 
nvnc rin.c tn .%.F 1-39 v c  +,, in7 vm 

I CAUTION: Maximum temaerature limits are based umn mechanical stress I I r a f i  Of PIastiB. I 

CAUTION: ALWAYS WEAR SAFEPl GLASSES WHEN OPERAT- 
ING PUMP. WHEN DIAPHRAGM RUPTURE OCCURS. MATERI- 
AL BEING PUMPED MAY BE FORCED OUT AIR EXHAUST. 

. .-. . . - . - . - . , . -- - - . - . - -, 

--.-.--. ~ ~.~ - ~- ~~~ ~- 

only. Cettain chemicals will signllicantiy reduce maximum safe operating 
tem~eraiures. Consult enaineerina wide for chemical cum~alibilii and I No= Standard ~umns must be lubricated. Wthiem suaaests I 

TaRorP PFA -10.F to 300.F (-283% to 148.9.C) 

p p p p p p p p p p p -  

WARNING: Prsmtion ot slatlc sprklng - U sMlc sparldng aeun ,  tlm or exploslon could m u K  Pump, vrlves, and contslnns must be 
gmunded when handllng flammable flulds and rhenewr dl8Charg. ot rtstio sMr(cHy Is a haafd. To ground 01s Wllden %hemp," all clamp 
bandP must b m  amunb.d to a nromr clroundlna mlnL 1 

'Champ" series pumps am made of virgin plasIii and are not UV 
stabilized. Direct sunlight for prolonged periods can cause deterio 

- - -  - - . .  - -. I 
@TEFLON IS A REGISTERED TRADEMARK OF E.I. DUPONT C O W  
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When removing end cap using compreW air. the air valve end cap 
may come out with considerable force . Hand protection such as a 
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I 
. 

I CAUTION: Before any maintenance or repair is mempted. Me com- 

. . l sricilied . ' I 1 any fluid to Rovr into a suitable wntsine i. - 1  

USE AN IN-LINE AIR FILTER . 

WARNING: The solenoid valve should not be used In an area where 
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sure allowed to bleed from ~ u m  0. Disconnect ail inWe . dischame . 

Carbon-filled acetal must be adequately grounded through strap 
pmvided . 

I . I 



SECTION 1A - DIMENSIONAL DRAWING 
MODEL M I  METAL PUMP 

DlMENSlONS - MI  (METAL) 
ITEM I STANDARD (inch) 1 METRIC (mm) 

A I 1 1/11 I 

ESP threads available. 

SECTION 16 - DIMENSIONAL DRAWING 
MODEL M I  METAL SOLENOID-OPERATED PUMP 

'ESP threads available. 



SECTION 1 C - DIMENSIONAL DRAWING 
MODEL Ml  FOOD PROCESSING PUMP 



SECTION 1 E - DIMENSIONAL DRAWING 
MODEL M l  CHAMP PUMP (Plastic) 

I OIMENSIONS- MI (PLASTIC\ 1 
ITEM STANDARD inch METRIC mm 

114.2 
7 11/16 195.3 
83/16 207.8 

F R SIR 914 1 

SECTION 1 F - DIMENSIONAL DRAWING 
MODEL M l  CHAMP t~ last ic l  

CT+ I DIMENSIONS- Mi SOLENOD OPERATED (PLASTIC\ I 



SECTION 1 G - DIMENSIONAL DRAWING 
MODEL M l  ULTRAPURE I11 PUMP (Teflon" PFA) 

SECTION 1 H - DIMENSIONAL DRAWING 

1 DIMENSIONS - Mi CARBON-FILLED ACETAL I 



SECTION 2A - MODEL M I  METAL 
(RubbermPE-Fitted) Pump Performance Curve 

Weight ..................... Aluminum 12 Ibs. 
Stainless Steel 19.5 lbs. 

Air Inlet ........................ X' Female NPT 
Inlet ............................ ?? Female NPT' 
Outlet ......................... .?? Female NPT 
Suction Lift ................. Rubber 10' Dry 

25' Wet 
TPE 7' Dry 

25' Wet 
Displacement per Stroke .... ,026 gaL2 

Solenoid-operated .016 gal. 
Max. Size Solids ...................... X6' Dia. 

Example: To pump 5 gpm against a 
discharge pressure of 40 psig 
requires 50 psig and 3 scfm air con- 
sumption. (See dot on chart.) 

'ESP threads available. 
'Displacement per stroke calculated at 70 psig 
air inlet against 30 psig discharge head 
uressure. 

BAR FEET PSlG 

Volumes indicated on chart were determined by actually pumping water in 
calibrated tanks. 

SECTION 26 - MODEL M1 METAL 
(Teflonm-Fitted) Pump Performance Curve 

Weight ..................... Aluminum 12 Ibs. 
Stainless Steel 19.5 lbs. 

Air Inlet ........................ Y? Female NPT 
Inlet ............................ 1L Female NPT 
Outlet .......................... !C Female NPT 
Suction Lift ................................ 8' Dry 

25' Wet 
Displacement per stroke ....... .02 gal.' 

Solenoid-operated ,013 gal. 
Max. Size Solids ...................... %' Dia. 

Example: To pump 5 gpm against a 
discharge pressure of 40 psig 
requires 57 psig and 3.8 scfm air 
consumption. (See dot on chart.) 

'ESP threads available. 
aDisplacement per stroke calculated at 70 psig 
air inlet against 30 psig discharge head 
pressure. 

Volumes indicated on chart were determined by actually pumping water in 
calibrated tanks. 



SECTION 2C - MODEL M i  CHAMP 
(Rubber/TPE-Fitted) Pump Performance Curve 

Weight ........... Polypropylene 9.25 lbs. 
PVDF 10.75 lbs. 

Air Inlet ....................... .%' Female NPT 
Inlet .......................... W' Female NPT 
Outlet .......................... !4" Female NPT 
Suction Lift ................. Rubber 10' Dry 

25' Wet 
TPE 8'Dry 
25' Wet 

Displacement per stroke ..... ,018 gal.' 
Lube-free ,027 gal.' 

Solenoid-operated .018 gal! 
Max. Size Solids ..................... .!A< Dia. 
Example: To pump 5 gpm against a 
discharge pressure of 40 psig 
requires 50 psig and 3.2 scfm air 
consumption. (See dot on chart.) 
'Displacement per stroke calculated at 70 psig 
air inlet against 30 psig discharge head pres- 
sure. 

BAR FOOT 

6.8 - 
240 - 

5.4- 180- 

4.1 - 140- 

2.7- loo- 

1.3- 40- 

Water Discharge GPM 5 10 15 
Flowrates [Umm] [18.9] (37.91 (56.81 

Volumes indicated on chart were determined by actually pumping water in 
calibrated tanks. 

SECTION 2D - MODEL M1 CHAMP 
(Teflone-Fitted) Pump Performance Curve 

Weight ........... Polypropylene 9.25 lbs. 
PVDF 10.75 lbs. 

Teflons PFA 11.6 lbs. 
Air Inlet ...................... !L Female NPT 
Inlet ............................. T Female NPT 
Outlet .......................... .X' Female NPT 
Suction Lift ................. ... ...... 7' Dry' 

25' Wet 
Displacement per stroke ..... ,015 gal.' 

Lube-free ,021 gal: 
Solenoid-operated .014 gaL2 

Max. Size Solids ..................... .!!6' Oia. 
Example: To pump 5 gpm against a 
discharge pressure of 40 psig 
requires 52 psi0 and 3.7 scfm air 
consumption. (See dot on chart.) 
'MI pumps with wetted construction of Teflone 
and Tef1onevalve seats have a dw suction lift 

'&splacement per stroke calculated at 70 psig 
air inlet against 30 psi0 discharge head pres- 
sure. 

BAR FEET 

6.8 - 240 - 
5.4- 180- 

4.1 - 140- 

2.7- loo- 

1.3- 40- 

PSlG 

Water Discharge GPM 5 10 15 
Flowrates [Umin] 11 8.91 137.91 156.81 

Volumes indicated on chart were determined by actually pumping water in 
calibrated tanks. 



SECTION 3A 

INSTALLATION - 
M i  AIR-OPERATED PUMPS 

The Model M1 has a 112" inlet and 112" outlet and is designed 
for flows to 14 gpm. The M I  Metal pump is manufactured 
with wetted parts of aluminum or stainless steel. The center 
section of the MI Metal pump is of nylon construction. The 
M1 Champ pump is manufactured with wetted parts of 
PVDF, polypropylene, graphite-filled polypropylene, or 
Teflona PFA. The center section of the M1 Champ is con- 
structed of polypropylene or carbon-filled Acetal. Two types 
of air distribution systems are available: LUBED AND LUBE- 
FREE. The Lubed air distribution system consists of a brass 
air valve body, aluminum air valve piston, Buna-N O-rings 
and a bronze center section bushing. The LUBE-FREE air 
distribution system is constructed solely of high-tech, engi- 
neered thermoplastics which function together without lubri- 
cation. The encircled leners 'LF stamped on the top of the 
pump's center section denotes that the pump is LUBE-FREE. 
The lube-free air valve body is off-white in color and also has 
'LF" molded into the valve body. A variety of diaphragms, 
valve balls, valve seats, and O-rings are available to satisfy 
temperature, chemical compatibility, abrasion and flex con- 
cems. 

The suction pipe size should be at least 112" diameter or larg- 
er if highly viscous material is being pumped. The suction 
hose must be non-collapsible, reinforced type as the M1 is 
capable of pulling a high vacuum. Discharge piping should be 
at least 112"; larger diameter can be used to reduce friction 
losses. It is critical that all fittings and connections are airtight 
or a reduction or loss of pump suction capability will result. 

The MI  can be used in submersible applications only when 
both wened and non-wetted portions are compatible with the 
material being pumped. If the pump is to be used in a sub- 
mersible application, a hose should be attached to the 
pump's air exhaust and the exhaust air piped above the liquid 
level. 

If the pump is to be used in a self-priming application, be sure 
that all connections are airtight and that the suction lift is with- 
in the pump's ability. Note: Materials of construction and elas- 
tomer material have an effect on suction lift parameters. 
Please refer to pump performance data. 

Pumps in service with a positive suction head are most effi- 
cient when inlet pressure is limited to 7-10 psig. Premature 
diaphragm failure may occur if positive suction is 11 psig and 
higher. 

THE MODEL M1 WILL PASS 1/16 SOLIDS. WHENEVER 
THE POSSIBILITY EXISTS THAT LARGER SOLID 
OBJECTS MAY BE SUCKED INTO THE PUMP. A STRAIN- 
ER SHOULD BE USED ON THE SUCTION LINE. 

CAUTION: DO NOT EXCEED 125 PSlG AIR SUPPLY 
PRESSURE. 

BLOW OUT AIR LINE FOR 10 TO 20 SECONDS BEFORE 
ATTACHING TO PUMP TO MAKE SURE ALL PIPE UNE 
DEBRIS IS  CLEAR. ALWAYS USE AN IN-LINE AIR 
FILTER. 

INSTALLATION - 
M I  SOLENOID-OPERATED PUMPS 

The solenoid-operated Model M1 has a 'X' inlet and !4" outlet 
and is designed for flows to 8.5 gpm. This maximum flow rate 
was calculated at 550 strokes per minute with 100 psig air 
inlet aaainst 0 ~ s i o  discharoe head. The M1 C h a m  oumo is 
manufactured kitn-wetted parts of pure, unpigmenied P V D ~  
DolvDroDvlene or Teflona PFA. The center section ol tne MI 
'Champ [s constructed of polypropylene. The M1 Metal pump 
is manufactured with wened parts of aluminum or 316 stain- 
less steel. The center section of the M1 Metal pump is of 
nylon construction. A variety of diaphragms, valve balls, and 
O-rings are available to satisfy temperature, chemical com- 
patibility, abrasion and flex concerns. 

In the solenoid-operated pump models, the standard air valve 
is replaced with a two position, four-way solenoid valve that 
has a single operator and spring return. 

When the solenoid is unpowered, one air chamber is pressur- 
ized with air, while the opposite chamber is exhausted. When 
electric power is applied, the solenoid shifis, and the pressur- 
ized air chamber is exhausted while the opposite chamber is 
pressurized. By alternately applying and removing power, the 
solenoid-operated pump runs like a standard Wilden pump. 

The meed of the Dumo is controlled electricallv. Since each 
stroke' is controlled by 'an electrical signal, the burnp is ideal 
for batchina and other electricallv controlled disDensin0 aDDli- 

Although the speed of the pump is controlled electrically. me 
alr pressure IS important Alr pressure displaces the fluld. end 
8f tne pressure a lnsufllc~ent to complete the phys.cal stroke 
before an electronic impulse signals the pump-to shift. the 
stroke will not be completed, and the displacement per stroke 
will be reduced. This does not harm the unit in any way, but il 
may cause inaccuracy when attempting to batch specif~c 
quantities with high precision. 

The suction pipe size should be at least K" diameter or larger 
if highly viscous material is being pumped. The suction hose 
must be non-collapsible, reinforced type as the M1 is capable 
of pulling a high vacuum. Discharge piping should be at least 
X larger diameter can be used to reduce friction losses. It is 
critical that all fiitings and connections are airtight or a reduc- 
tion or loss of pump suction capability will result. 

All wiring used to operate the pump should be placed and 
connected according to the proper electrical codes. I t  is 
important that the wiring is of adequate gauge to carry the 
current required to operate the pump. In addition, it is neces- 
sary that the electrical power supply is large enough to supply 
the current required to operate the pump. Wiring should be 
above ground level if possible (in case of fluid spill or leak- 
age), and all wiring and connections which could become wet 
or damp should be made watertight. - - .  

cations. 



If the pump is to be used in a self-priming application, be sure 
that all connections are airtight and that the suction lift is with- 
in the pump's ability. Note: Materials of construction and elas- 
tomer material have an effect on suction lift parameters. 
Please refer lo pump performance data. 

Pumps in service with a positive suction head are most effi- 
cient when inlet pressure is limited to 7-10 psig. Premature 
diaphragm failure may occur if positive suction head is 11 
psig and higher. 

The solenoid valve is rated for continuous duty; however. 
stopping on an even number stroke count insures that the 
electrical Dower is OH when Dumo is stoo~ed. This Dractice is 
safer and'also ellminates unwanted strikes when the system 
IS shut down and electrical Dower is OH. 

THE MODEL M1 WILL PASS %.' SOLIDS. WHENEVER THE 
POSSIBILITY EXISTS THAT LARGER SOLID OBJECTS 
MAY BE SUCKED INTO THE PUMP. ASTRAINER 
SHOULD BE USED ON THE SUCTION LINE. 

CAUTION: DO NOT EXCEED 125 PSlG AIR SUPPLY 
PRESSURE. 

BLOW OUT AIR LlNE FOR 10 TO 20 SECONDS BEFORE 
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LlNE 
DEBRIS IS CLEAR. ALWAYS USE AN IN-LINE AIR 
FILTER. 

WARNING: The solenoid valve should not be used in 
an area where explosion proof equipment is required 
unless Nema 7 valve is specified. 

There are three coil options available in both Nema 4 and 
Nema 7 ratings. One coil allows for llOV AC operation, one 
allows for 24V DC operation, and the third allows for either 
24V AC or 12V DC operation. 

ELECTRICAL CONNECTIONS 

'COMMON CONNECTION 

'SWITCHEDICONTROL) CONNECTION 

~GRWD(S*RN)COUlECl ION 

'SUPPLIED BY USER 

PLUMBING CONNECTIONS 



SECTION 3C 

PUMPS 
QUICK REFERENCE 

were calculated with 70 psi air pressure against 30 psi discharge head at 200 strokes per minute. 

ELECTRICAL INFORMATION 

'24 Volts @ 60 Hz.. 22 Volts @ 50 Hz. - ~ -  - 

4120 volts ca 60 HZ., 110 VOHS @ so Hz. 
'Meets European standards and regulations. CenelecIPTB file X EX-91.C.2027 

SECTION 3D 

INSTALLATION - 
MODEL M l  ULTRAPURE Iff AND 
CARBON-FILLED ACETAL 
The MI  Ultraoure Ill was enaineered in reswnse to vour reouest for a e~~ - - -  -. -,.- ~~ -.-.. 
relrable, lubehee, sealless pump constructed ol the purest materials 
available to Industry The MI  carbon-f~fleo Acelal was engineerea in 
response to you1 request lor a rehaole, lube4ree. sealless pump con- 
s t~c led  01 condlmve and solvent mpatiole materials available to 1ndJS. 
try. The UP111 utilizes specially engineered "wrap-around" damp bands 
awlv uniform Dressure to all sealina surfaces. The Wil-SeaP O-rina 
&sign which uiilizes inboard and o h a r d  O-rings increase sealing cap$ 
bilitv. The LUBE-FREE air valve constructed solelv of olastic commsites - - ~- ~ ~ ~ ~~ ~ .~.- .~ - , . . .. --. . ~ -  
in ionjunctlon wdh a newly designed center sectm, enhances reliabili 
and pump performance. These selected plastic composites have lhe abili- 
ty lo lunct~on together without IubncaBon, which reduces conlaminalion 
and fugitive emisi i is  via lhe air exhaust port 

The suction o i ~ e  size should be at least X" diameter or lamer if hiahhr 
viscous maireial is beina DumDed. The suction hose mist be hi- 
mllaosible. reinforced &"& GMI is canabli of ~u l~ ino  a hioh vacuum. - -  - .  - ~ ~-~ , - ~  ~~ ~ r ~ -  - - 7 -  0 - 

Discha e pip~ng should be at least $;-larger alameter canbe used to 
reduce?lrictlon losses. It is cnttcal that all lmmgs and connections are air- 
fight or a reduct~on or loss of pump suction capabili wll resun. The car- 
bon-fillea acelal pump employs a one-pece manifold allowmp for a vanety 
of plumbing options. Simpiy piug the unused p ~ r t  of each ma<iold 

The MI can be used in submersible applications only when both wetted 
and non-wetled porlions are compatible with the material being pumped. If 
the pump is to be used in a submersible application, a hose should be 
anached to the pump's air exhaust and the exhausl air piped above the 
liquid level. 

If me pump IS to ae used tn a seIf-pnmmg appl,cat~on, w sure that all con. 
nectlons are atrttgnt and that the suction IIH IS wdhm the pump's abmy. 
The MI Ultrapure ID nas a ary sucuon l ~ h  of 6 feet 

Pumps in sewce with a positive suctian head are most efficlenl m e n  inlet 
pressure 1s limned to 7-10 psrg. Premature d~aphragm faildre may occur if 
pos!lh suction is 11 pslg and higher. 

THE MODEL M1 WILL PASS 1116" SOLIDS. WHENEVER THE POSSI- 
B lL lN  EXISTS THAT LARGER SOLID OBJECTS MAY BE SUCKED 
IMO THE PUMP, A STRAINER SHOULD BE USED ON THE SUCTION 
LINE. 

CAUTION: 00 NOT EXCEED 125 PSlG AIR SUPPLY PRESSURE. 

BLOW OUT AIR UNE FOR 10 TO 20 SECONDS BEFORE AlTACHlNG 
TO PUMP TO MAKE SURE ALL PIPE LINE DEBRIS IS CLEAR. 
ALWAYS USE AN IN-UNE AIR FILTER. 

TEMPERATURE LIMTrS: 
Ultrapure & JlI +40eF to +300'F (4deC lo 198.9% 
Catbon-filled Acetal -20'F to +150PF (-28.9'C to 65.6' 4 ) 



SECTION 4 

SUGGESTED OPERATION AND 

a MAINTENANCE INSTRUCTIONS - 
AIR-OPERATED M1 PUMPS 
INSTALLATION: Months of careful planning, study, and selection 
efforts can resun in unsatisfactory pump performance if installa- 
tion details are left to chance. 

Premature failure and long term dissatisfaction can be avoid- 
ed if reasonable care is exercised throughout the installation 
process. 

LOCATION: Noise, safety, and other logistical factor$ usually dic- 
tate that "utility" equipment be situated away from the production 
floor. Multiple installations with confliiing requirements can resuk 
in congestion of utility areas, leaving few choices for siting of 
additional pumps. 

Within the framework of these and other existing conditions, 
every pump should be located in such a way that four key factors 
are balanced again51 each other to maximum advantage. 

1. ACCESS: First of all, the location should be accessible. If it's 
easy to reach the pump, maintenance personnel will have an 
easier time carrying out routine inspections and adjustments. 
Should major repairs become necessary, ease of access can 
play a key role in speeding the repair pmcess and reducing total 
downtime. 

2. AIR SUPPLY: Eve? pump locat i i  should have an air line 
large enough to supply the volume of air necessaly to achieve 
the desired pumping rate (see pump performance chart). Use air 
pressure up to a maximum of 125 psi depending upon pumping 
requirements.The use of an air filter before the pump will ensure 
that the majority of any pipeline contaminants will be eliminated. 

FOR LUBE. PUMPS For best resuk, me pumps should 
use an air filler, regulator, and lubricator system. The use of a 
lubricant, suitable for the application, helps perform a number of 
functions. Lubricants reduce friction to minimize required shifting 
forces and reduce wear. Lubricants provide a protective coating 
against some forms of corrosion and contaminants. Wilden sug- 
gests a hydraulic oil with arctic characteristics (IS0 15-5Wt) 
This oll is chemically compatible with the center block O- 
rings and has a low pour point to guard against problems 
associated with low temperatures. The amount of lubrication 
required is directly related to the amount of oil introduced from 
the factory air system. We therefore suggest that the lowest set- 
ting on the lubricator be utilized and then increased as neces- 
sary. 

FOR LUBE-FREE PUMPS: For best results, the pump 
should use an air filter and regulator. Lube-free pump models do 
not require lubrication during assembly or while in operation. 
Pump discharge rate can be controlled by limiting the volume 
and,or pressure of the air supply to the pump. The use of a nee- 
dle valve installed at the air inlet to the pump is suggested for this 
purpose. Pump discharge rate can also be controlled by throttling 
the pump discharge by installing a valve in the discharge line of 
the pump when the need to control the pump from a remote loca- 
tion exists. When the pump discharge pressure equals or 
exceeds the air supply pressure, the pump will stall out; no 
bypass or pressure relief vaive is needed, and pump damage will 
not occur. When operation is controlled by a solenoid valve in the 
air line, a three-way valve should be used. Pumping volume can 
be set by counting the number of strokes per minute. 

A muffler installed on the pump's air exhaust will give quiet 
exhaust. Sound levels are reduced below OSHA specifications 
using a Wilden muffler. 

FOR SOLENOID PUMPS: For best results, the pumps 
should use an air filter and a regulator. The use of an air filter 
before the pump inlet will ensure that the majority of pipeline con- 
taminants will be eliminated. The solenoid operated pump is per- 

manently lubricated during assembly, and requires no additional 
lubrication under normal operation. If the un% runs under extreme 
conditions (continuous operation at high speeds), it may be nec- 
essary m relubricate center block with a buna compatible NLGl 
Grade 2 grease every 50 million cycles. Continuous lubrication 
with a compatible oil is not harmful, and will provide longer seal 
life. but it mav flush all orease out of the unit. 

~ ~~, 
Pump discharge &e is c&trolied electrically by valying the 

rate of alternation of the stroke sionals. The oumD will continue to 
shin if the liquid discharge line isclosed, however no media will 
be Dumoed. This will not harm the Dumo in any way, but it is 
waitefuiof the pressurized air. The pknp kill not SKM until the air 
inlet Dressure exceeds the minimum sup~lv oresure requirement . .  . . 
of approximately 40 psig. A minimum of 45 psi is recommended 
to ensure reliable operation. 

A muMer can be installed to reduce the amount of noise gen- 
erated by the pump. Use of the specified Wilden muffler will 
reduce noise levels below OSHA specifications. 

3. ELEVATION: Selecting a site that is well within the pump's 
suction ~fi capablldy WIII aisure Mat loss-of-pnme lrodbles mil ~e 
ellmmated. In addition, pump elfic~ency can be adverseiy aneaed 
if proper anention is not given to elevation (see pump parlor- 
mance chalt). 

4. PIPING: Final delemination of the pump site should nol be 
made until the piping problems of each possible locatm have 
been evaluated. The impact of current and future installarm 
should be considered ahead of time to make sure that inadvanenl 
restrictions are not created for any remaining sites. 

The best choice possible will be site involving the shoflest 
and the straightest hook-UD of suction and discharge DlDonD. 
Unnecessaly &ows, wnos: and f m g s  shou~d be avo& hde 
slzes should be selected so as to keeD hctton losses wti~m prac 
tical limits. All piping should be su&rted independentty o( (he 
pump. In addition, it should line up without placing stress on (he 

pump fittings. 
Expansion joints can be installed to aid in absorbing Me 

forces created by the natural reciprocating action of me prrnp. If 
the pump is to be baited down to a solid foundation, a mountmg 
pad placed between the pump and foundation will assist m mm. 
mizing pump vibration. Flexible connections between the pump 
and rigid piping will also assist in minimizing pump vibrabm. If 
quick-closing valves are installed at any point in the discharge 
system, or if pulsation within a system becomes a problem, a 
surge suppressor should be installed to protect the pump, piping 
and gauges from surges and water hammer. 

When pumps are installed in applications involving flooded 
suction or suction head pressures, a gate valve should be 
installed in the suction line to permit closing of the line for pump 
service. 

INSPECTIONS: Periodic inspections have been found to offer 
the best means for preventing unscheduled pump downtime. 

l n d ~ i d ~ &  responsible for checking and maintaining lubrica- 
tion levels in the pumps should also check for any abnormal noise 
or leakage. Personnel familiar with the pumps' construction and 
service should be informed of any abnonaliiis that are detected. 

RECORDS: When service is required, a record should be made 
of all necessary repain and replacements. Over a period of time, 
such records can become a valuable tool for predictina and ore- 
ventmg future maintenance problems and unscheduied down- 
tune In addltlon, accurate records mane it poss~ble to ~dentlhl 
pumps that are poorly suited to their applications. 

11 



TROUBLESHOOTING - 
AIR-OPERATED M I  PUMPS 

Pump wlll not run or runs slowly. 
1. Check air inlet screen and air filter for debris. 
2. Check for sticking air valve, flush air valve in solvent. 
3. Check for worn out air valve. If piston face in air valve is 
shiny instead of dull, air valve is probably worn beyond work- 
ing tolerances and must be replaced. 
4. Check center block O-rings. If worn excessively, they will 
not seal and air will simply flow through pump and out air 
exhaust. Use only Wllden O-rings as they are of special con- 
stNction and IS0 15-5 wt oil with arctic characteristics. 
5. Check for rotating piston in air valve. 
6. Check for over-torquing of air valve (lube-free only). 
Over-torquing may cause air valve piston to stick. 

Pump runs but Ilttle or no product flows. 

is not compatible with pump elastomers, swelling may occur. 
Replace ball check valves and O-ring with the proper 
elastomers. 
3. Check to make sure all suction connections are air tight, 
especially clamp bands around intake balls. 

Pump air valve freezes. 
Check for excessive moisture in compressed air. Either install 
dryer or hot air generator for compressed air. 

Air bubbles in pump discharge. 
1 .  Check for ruptured diaphragm. 
2. Check tightness of clamp bands, and the integrity of the 
O-rings, especially at intake manifold. 

1. Check for pump cavitation; slow pump speed down to Product comes out air exhaust. 
match thickness of material being pumped. 1. Check for diaphragm rupture. 
2. Check for sticking ball checks. If material being pumped 2, Check tightness of piston plates to shaft, 

SECTION 56 

TROUBLESHOOTING - 
SOLENOID-OPERATED MI  PUMPS 

Pump will not run. 
1 .  Check for pressurized air at the inlet. (Min. 45 psig.) 
2. Check air inlet and filter for debris. 
3. Connect a test lamp to the two wires which run to pump 
and ensure that the lamp cycles on and off. 
4. Make sure that the air valve manual override (small red 
knob on front of valve) is switched to the '0" position. 
5. Check pilot pressure vent at the top of the operatorlwil 
assembly to ensure that it is not clogged. 
6. Check for a worn out air valve. If air continually blows out 
the exhaust in very large quantities, the air valve seals may 
be worn beyond their ability to function. In this case, the valve 
must be replaced. 
NOTE: Before the valve is scrapped, it is possible that it may 
be saved by completely disassembling the valve, cleaning all 
components and relubricating the valve. 

Pump runs but little or no fluid comes out. 
1 .  Check that the discharge isolation valve is not closed. 
2. ChecE that the electronic signal is slow enough that the 
pump is able to complete each physical stroke before it is s ip 
naled to change direction. The time required to complete the 
stroke is determined by a variety of factors which include fluid 
viscosity and head pressure. The shaft can be viewed if the 
muffler is removed to verify that the pump is stroking. 
3. Check for pump cavitation: slow pump speed down to 
match the thickness of the material being pumped. 

4. Check for sticking ball check valves. If the material being 
pumped is not compatible with the pump elastomers, swelling 
may occur. Replace ball check valves and O-ring with the 
proper elastomers. 
5. Check to make sure that all suction connections are air 
tight, and that the clamp bands are propedy tightened. 

Pump air passages blocked with Ice. 
Check for excessive moisture in compressed air line. As the 
air expands out the exhaust during the operation of the pump, 
water vapor entrapped in the compressed air can freeze and 
block the air passageways in me pump. I f  this occurs, it may 
be necessary to install a coalescing filter, an air dryer, or a 
hot air generator for the compressed air. 

Air bubbles in pump discharge. 
1. Check for ruptured diaphragm. 
2. Check tightness of clamp bands, and the integrity of the 
O-rings, especially at intake manifold. 

Product comes out of the air exhaust. 
1. Check for diaphragm rupture. 
2. Check tightness of piston plates to shaft 



SECTION 6A 

DIRECTIONS FOR 
DISASSEMBLvrREAsSEMBLY 
AIR-OPERATED AND SOLENOID-OPERATED 
M1 METAL AND MI  CHAMP (PLASTIC) 

CAUTION: Before any maintenance or repair Is attempted, the compressed air line to the pump should be disconnected 
and all air pressure allowed to bleed from pump. Disconnect all intake, discharge, and air lines. Drain the pump by turning 
i t  upside down and allowing any fluid to flow into a suitable container. 

The WildenaM1 has a 112' inlet and a 112" outlet and is designed for flows up to 14 gpm. The single-piece center section, wnsist- 
ing of center block and air chambers, is molded from glass-filled polypropylene or graphite-filled Acetal on the Champ and nylon on 
the Metal pump. All fasteners and hardware are stainless steel and the air valve is manufactured of brass or high-tech, engineered 
thermoplastics. All O-rings used in the pump are of a special material and shore hardness which should only be replaced with fac- 
tory-supplied parts. 

Tools required to perform maintenance on the Model MI  pumps are 3/16 inch Allen wrench. 7/16 inch. 5/16 inch, and 318 inch 
wrenches, two open end adjustable wrenches, and an O-ring pick. 

PLEASE read all directions before starting disassembly. 

NOTE: The following directions for disassembly and reassembly pertain to both metal and plastic constructed Wilden pumps. 
There are a few differences which are discussed in the text.The procedures for the solenoid-operated M1 are the same except for 
the air distribution system. 

DISASSEMBLY 
Step 1. 
Before actual disassembly is started, turn pump upside 
down and drain all liquid trapped in the pump into a suit- 
able container. 6e sure to use proper caution i f  liquid is 
wrrosive or toxic. Mark each liquid chamber to its respec- 
tive air chamber for easy alignment during reassembly. 

Figure 7 

13 



Figure 2 Figure 3 
Start by removing the nuts from the four long bolts that hold the Remove the top manifold and lift the center section off the Inlet 
top and bottom manifold to the center section. manifold. 

MI METAL Figure 4A MI PLASTIC 

-.-F -. 
Set the center section aside and inspect the discharge manifold. The discharge valve ball, seat, and sealing O-rings should now be 
inspected for wear and chemical attack. If the ball is round and not deeply scratched, it is still serviceable. Inspect the seat area 
where the ball valve rests. It should be smooth with no cuts. If this area is damaged, poor vacuum will result. 

METAL PUMPS are constructed with a single valve seat PLASTIC PUMPS are constructed with a double valve seat 
O-ring configuration. Solid Teflona PTFE O-rings are utilized O-ring configuration. Teflon* encapsulated O-rings are utiilized 
when pump is Teflona-fined. These Teflon* O-rings should be when pump is Teflone-fitted. These O-rings may be reused. 
replaced when reassembled. (Figure 4A.) (Figure 48.) 

a 



Figure 5A Figure 5 
Step 3. 
Normally the inlet or discharge manifold should not be disassembled during pump maintenance or repair. However, if this is nec- 
essary, or if the angle of the discharge or inlet opening needs to be changed, the clamp bands should be completely removed and 
the band itself should be disassembled. Takina the bands aoari is necessaly to simplify manifold reassembly. Set the manifold and 

MI PLASTIC Figure 66 MI METAL Figure 6A 
Step 4. 
Turn the pump center section upside down and remove and inspect the inlet valve balls, seats, and sealing O-rings. If damage is 
apparent, or swelling or cracking of the valve balls is observed, these parts should be replaced upon pump reassembly. 



Figure 8A 
Sten S~ 

Figure 8B 

-.-F -. 
Use the two adjustable wrenches to loosen the diaphragm piston plate from the connecting shaft. Only one piston plate will loosen. 
Remove it and the diaphragm. Remove the shan and attached diaphragm from the center block. To remove the diaphragm from 
the shaft, hold the outer rim of the diaphragm and loosen the diaphragm piston plate with the adjustable wrench. If the plate will not 
loosen, the shaft must be placed in a vise. Protect the shan from damage by using wood blocks or sofi jaws In the vise. The 
plate can now be easily removed with the adjustable wrench. 
At this point of disassembly, all wetted parts of the pump are available for inspection or repair. 
If inspection, andlor servicing, of the non-wetted air section is necessary, please see Section 2. 

REASSEMBLY 

Figure 9A Figure 9B 

Step 1. 
First, install diaphragm and inner and outer piston on shan. Observe this side out markings on diaphragm. Hand tighten only at 
this time. the outer piston to the shaft Note: Pumps equipped with Teflone diaphragms require that back-up diaphragm @ 
(PIN 01-1060-51) be used. See Figure 9B. O-rings andor slipper seals may need to be replaced. 
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Figure 1OA F~gure 106 
Step 2. 

Insert the shaft through the center block bushing. Install the opposite outer piston, diaphragm(s) and inner piston and tighten lo the 
required torque specifications' (Item #2). NOTE: For lubed models, Wilden suggests an oil with arctic characteristics (IS0 15-5 w.) 
to lubricate bushing prior to inserting shaft. Lube-free models do not require any lubrication during assembly or while in operallon. 

. ._ . _ _  ....._.- _. . 
Figure 1 1 8  Figure 11A 

Step 3. 
RubberITPE Diaphragms. Locate one diaphragm so that its outer bead gently rests in the groove provided for it in the center sec- 
tion. Place the water chamber on the diaphragm using the alignment marks previously made during disassembly. Install and tight- 
en the clamp band to the required torque specification'. 
Install the second water chamber as above. Note: It may be necessary to adjust the diaphragm position slightly so that the bead 
gently rests in its groove in the center section. 

'Refer to Section 8 for the required toque specifications. 17 



Step 3A. 
Teflon* Diaphragms. M I  Plastic Pumps fitted with Teflon. diaphragms require the use of a Teflonw gasket kit, PIN 01-9500-99. 
The Teflone gasket material in this kit is an expanded type of Teflons which is very strong but soft. Its use assures a positive seal 
between the Tefion' diaphragm outer bead and its corresponding groove in the water chamber. This gasket material should be 
replaced each time the pump is disassembled. No gasket material is needed in the assembly of metal pumps. 

Figure 12A Figure 126 Figure 12C 
Select a strip of 114" wide material Starting at any point, place the gasket The ends of the gasket strip should overlap 
approximately 15 inches in length and strip in the center of the diaphragm approximately 112 inch (see Figure 12C). 
Caref~ily remove the covering from the bead groove on the water chamber 
adhesive strip (see Figure 12A). Ensure and press lightly on the gasket to 
that the adhesive remains attached to the ensure that the adhesive holds it 
gasket material. in place during assembly (see 

Figure 126). 

Figure 13A Figure 138 
Step 4. 
Manltold Assembly. if the inlet and/or discharge manifold was taken apart, it should be reassembled now. The easiest way to do 
this is to take one half clamp band and wedge it onto the flanges of the elbow and center T-section. (See Figure 13A). This holds 
the two parts together while the second half band is installed and the bolts are hand-tightened. Anach the other elbow to the center 
T-section as above. Align the manifold parts as in Figure 138, and tighten the clamps to the required torque specification'. Note: Ail 
PVDF and Teflone pumps Wed with Teflon* elastomers, utilize gasket material around the seat area as well. If sealing is a concern, 
the gasket material can be used with the polypropylene pumps as well. 

'Refer to Section 8 for the required torque specifications. 



Step 5. 
I f  the pump is equipped with optional TeflonB diaphragms. 
valve balls, and sealing rings around the valve seats, new 
Teflone gaskets must be installed. The small flange manifold 
connections of the M I  'Champ" PVDF and Teflon* pumps 
are sealed with a Teflon" O-ring and a circular gasket. The 
gaskets are held in place during assembly by two adhesive 
strips. After installing the valve balls, valve seats and 
O-rings in the bottom of each water chamber and discharge 
manifold elbow place a circular gasket in position. No gas- 
ket material is needed for metal construction. 

Figure 138 

Figure 148 Figure 14A 

Step 6. 
Make sure the valve balls, valve seats, sealing O-rings, and Teflonw gaskets, if needed, are installed. Install the four long body bolts 
into the inlet manifold and place the main body of the pump onto the inlet housing. Place the discharge manifold on the center 
section. Put the washers and nuts on the bolts and tighten to the required torque specification'. 

Step 7. 
Retighten all clamp bands. When all maintenance and/or 
repairs are accomplished, an air line should be connected 
to the pump's air valve and the pump run dry. Be sure to 
blow out air line for 10 to 20 seconds before reinstalling 
pump in service. Good suction should be observed at the 
pump inlet. Approximately 10 inches of vacuum, should be 
observed with pumps fitted with rubber diaphragms and 7 
inches with pumps fitted with Teflon* diaphragms. If pump 
does not operate or pull sufficient vacuum, refer to trouble- 
shooting section. 

a 'Refer to Section 8 for the required toque specifications. 

Figure 158  
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SECTION 66 

DIRECTIONS FOR 
DISASSEMBLY/REASSEMBLY 
SINGLE-PIECE MANIFOLD PUMPS 

CAUTION: Before any maintenance or repair is attempted, the compressed air line to the pump should be disconnected 
and all air pressure allowed to bleed from pump. Disconnect all intake, discharge, and air lines. Drain the pump by turning 
i t  upside down and allowing any fluid t o  flow into a suitable container. 

The Wildens single-piece manifold pump models are air-operated, double-diaphragm pumps with all wetted parts molded in Teflonm 
PFA and carbon-filled acetal. The single-piece center section, consisting of center block and air chambers, is molded from glass- 
filled Polypropylene on UP models and carbon-filled acetal on conductive models. Ail fasteners and hardware are stainless steel. 
The primary diaphragm is constructed of Teflona PTFE. All wetted sealing O-rings are TeflonO encapsulated Viton on the UPII, 
carbon-filled acetal, and ChemraP on the UPIII. The standard air distribution system is used on UPII. The UPIII and carbon-filled 
Acetal air distribution system is made solely of plastic composites and is lube-free. All O-rings used in the pump are of a special 
material, and should only be replaced with Wilden factory-supplied parts. 

Tools required to petform maintenance on the Model MI  pump are: 3116-inch, 5116-inch and 9164inch Allen wrench. 7116-inch 
wrench, two open end adjustable wrenches, and an O-ring pick. 

PLEASE read all directions before starting disassembly. 

DISASSEMBLY 
Step 1. 
Before actual disassembly is started, turn pump upside down and drain all liquid trapped in the pump into a suitable container. Be 
sure to use proper caution if liquid is corrosive or toxic. Mark each liquid chamber to its. respective air chamber for easy alignment 
during reassembly. 

- - -  

M i  Carbon-filled Acetal M I  UPIII Teflon. PFA Conshuckion 

NOTE: The UPIII pump is photographed for the assembly instructions, 
The carbon-filled acetal instructions are the same unless noted. 



Figure 2 
Step 1. 
Using an appropriate sized Allen wrench, remove clamp bands 
that hold the discharge manifold to the water chambers. 

NOTE: Carbon-filled acetal pumps are shipped with a 
grounding strap. The strap is attached to the manifold 
clamp band bolt. This strap must be attached via the 
clip to a proper grounding point. 

Figure 3 

Step 2. 
Remove discharge manifold. It is now possible to inspect the 
outboard O-rings. 

NOTE: The carbon-filled acetal pump has a removable end 
plug. Teflone tape must be used to assure a proper 
seal. End plug placement will vary depending upon 
installation logistics. 

Figure 4 

Step 3. 
Remove the O-ring, ball cage and ball valve from the water 
chamber. It is now possible to inspect these parts (see Figwe 
4). Using the O-ring pick, remove the seat and seat O-ring from 
the water chamber for further inspection. If swelling, cracking 
or other damage is apparent, these pans must be replaced. 



Figure 5 Figure 6 
Step 4. 
Loosen and remove clamp bands from around the inlet manifold (see Figure 5). Lift center section off of the inlet rnanifold (see 
Figure 6). It is now possible to inspect the outboard O-rings on the inlet manifold. 

Step 5. 
Place center section upside-down on a flat surface. Remove 
the O-ring, seat and valve ball from the bottom of the water 
chamber. It is now possible to inspect these parts. If swelling, 
cracking or other damage is apparent these parts must be 
replaced (see Figure 7). 

Figure 7 

Step 6. 
Loosen and remove clamp bands from around the water cham- 
bers (see Figure 8). Thisallows for inspection of the primary Figure 9 
and containment diaphragms. Use the six point box wrench to 
loosen the diaphragm outer piston plate from the connecting 
shaft. 

22 
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Figure 11 

Step 7. 

Only one piston plate will loosen in Step 6. Remove it and the diaphragms. Remove the shaft and attached diaphragms from the 
center block. To remove the diaphragms from the shaft, hold the outer rim of the diaphragm and loosen the diaphragm piston plate 
with the box wrench. If the olate will not loosen. the shaft must be  laced in a vise. Protect the shaft from damage by using 

~ - ~- ~ .~~ ~ ~~ - . - ~ -  ~ - ~~ ~~ 

wood blocks or soft jaws in the vise. The plate can now be easily removed with the box wrench. 
At this point of disassembly, all wetted pans of the pump are available for inspection or repair. 
If inspection and/or servicing of the non-wetted air section is necessary, please see Section 6C and 6D. 

REASSEMBLY 

Figure 12A Figure 128 
Step 1. 
lnselt the outer piston stud through the Teflona diaphragm, containment diaphragm and inner piston. Hand-tighten this assembly 
onto the shaft. The back-up diaphragm is utilized for sealing pulposes. It is installed between the containment diaphragm and bead 
area of thecenter section. (See Figure 12%)). Note: RubberrrPE fitted carbon-filled acetal models do not have back-up diaphragm. 
(See Figure 1ZB). 



Step 2. 
lnsen the shafi through the center section bushing. Install the 
opposite back-up O-ring, inner piston, diaphragms, and outer 
piston and tighten to the required torque specifications'. (See 
Figure 13.) 

'Refer to Section 8 for the required toque specifications. 

Figure 13 

Step 3. 
Teflon* Diaphragms. M I  pumps fined with Teflone diaphragms require the use of a TeflorP gasket kit, PIN 01-9500-99. The 
Teflon* gasket material in this kit is an expanded type of Teflon* which is very strong but soft. Its use assures a positive seal 
between the Teflone diaphragm outer bead and its corresponding groove in the water chamber. This gasket material should be 
replaced each time the pump is disassembled. 

Figure 14 Figure 15 Figure 16 
Select a strip of 114' wide material Starting at any point, place ihe gasket The ends of the gasket strip should overlap 
approximately 15 inches in length and strip in the center of the diaphragm approximately 112 inch (see Figure 16). 
caretully remove the covering from the bead groove on the water chamber 
adhesive strip (see Figure 14). Ensure that and press lightly on the gasket to 
the adhesive remains anached to the gas- ensure that the adhesive holds it 
ket material. i n  place during assembly (see 

Figure 15). 



~ i g k e  17 Figure 18 

Step 4. Step 5. 
Attach water chambers to the center block making certain to With center section upside-down, insert valve balls, seat and 
realign your marks (see Figure 17). Replace large clamp bands O-rings into the bottom of the water. chambers. Install outboard 
and tighten to the required torque specification*. O-rings in inlet manifold. Realign the inlet manifold (see Figure 

18) and anach clamp bands. Tighten to the required torque 
specification'. The inlet should be facing the same direction as 
the air valve. 

Figure 19 Figure 20 

Step 6. 
Turn the pump right-side-up. Insert the seat with O-ring 'Refer to Section 8 for the required toque specifications. 
installed in bonom groove, ball valve, ball cage and O-ring in 
the top of the water chamber. Install outboard ChemraP O- 
rings in discharge manifold. Realign the discharge manifold 
with the discharge facing toward the air valve. Attach clamp 
bands (see Figure 20). Tighten to the required torque Specifi- 
cation'. 



SECTION 6C 

AIR VALVE / CENTER SECTION 
REPAIR / MAINTENANCE 
The center section assembly consists of both the air valve 
body and piston and the center section. The unique design 01 
the air valve relies only on differential pressure to cause the air 
valve to shfit. It is reliable and simple to maintain. The bushing 
in the center block, along with the diaphragm shaft, provides 
the signal to tell the air valve to shift. The following procedure 
will ensure that the air valve on your Wilden pump will provide 
long trouble-free service. 

AIR VALVE BODY AND PISTON 
ASSEMBLY AND DISASSEMBLY 
The air valve body and piston (PIN 01-2000-07) can be dis- 
connected from the pump by removing the four socket-head 
cap screws which attach it to the center section. The piston in 
the air valve is aluminum with a dark gray anodized coating. 
The piston should move freely and the ports in the piston 
should line up with the ports on the face of the air valve body. 
The piston should also appear to be a dull, dark gray color. If 
the piston appears to be a shiny aluminum color, the air valve 
is probably worn beyond working tolerances and should be 
replaced. 

If the piston does not move freely in the air valve, the entire air 
valve should be immecsed in a cleaning solution. (NOTE: Do 
not force the piston by inserting a metal object.) This soaking 
should remove any accumulation of sludge and grit which is 
preventing the air-valve piston from mo<ng freely. It the air 
valve piston does not move lreelv after the above cleaning. the 
air valve should be disassembled as follows: Remove thesnap 
ring fmm the top end of the air valve cylinder and apply an air 
jet to the 118-inch hole on the opposite end of the air valve 
face. [CAUTION: The air valve end cap (PM 01-2330-23 may 
come out with considerable force. Hand protection such as a 
padded glove or a rag should be used to capture the end cap.] 
Inspect the piston and cylinder bore for nicks and scoring. 

lnspect the air valve side of the center section for flatness and 
to insure no nicks or other damage exists that would prevent 
the air valve from sealing when installed. lnspect the two chan- 
nels and their ports to make sure they are clean and the ports 
are open to the bushing. The air valve will not shift if these 
pork are plugged or an O-ring is in the wrong groove of the 
center section closing off a port. lnspect the air valve gasket 
and muffler plate gasket and replace if damaged. Attach the 
air valve to the center section and tiahten to the reouired - 
torque specifications'. 

O-RING REPLACEMENT1 
CENTER SECTION 
The pump's center section consists of a molded housing with a 
bronze bushing. (Bushing is not removable.) This bushing has 
grooves cut into the inside diameter. O-rings are installed in 
these grooves. When the O-rings become worn or flat, they will 
no longer seal and must be replaced. This is most easily 
accomplished by using a tool called an O-ring pick, available 
through most industrial supply companies. 

There are two verslons of center sections: PRE-ENHANCED 
and ENHANCED. An enc~rcled lener 'F stamoed on the too of 
the center section denotes the ENHANCED ty& center sekon 
(Ftgure C). 

If the encircled "E" Is  not present, a pre-enhanced shaft 
(01-3800-09) must be utilized. An enhanced (non-dented) shaft 
will not function correctly in the pre-enhanoad center section. 
The center section O-rings (01-3200-52) must be installed in 
the appropriate grooves as shown (1.3.4, 6). 

ll the encircled "E" Is present, an enhanced (01-3800-09-07) 
shaft should be utilized to maximize performance. The center 
section O-rings (01-3200-52) must be installed in the appropri- 
ate grooves as shown (1,3.6.8). 

Figure C 

1 3  4 6  

PRE-ENHANCW SHAFT PRE-ENHANCED CONFIGURAWM 

1 3  6 8  

- - - J 
ENHANCED SHAFT ENHANCED CONAGURAllON 

'Refer to Section 8 for the required torque specifications. 



LUBEmFREE PUMPS 
AIR VALVE / CENTER SECTION 
REPAIR / MAINTENANCE 
AIR VALVUCENTER SECTION 
REPAWMAINTENANCE 
The center section assembly consists of both the air valve 
body and piston, and the center section. The lube-free design 
utilizes high-tech, engineered thermoplastics in place of the 
brass air valve, aluminum piston, and bronze bushing. This 
new system also includes slipper seals to reduce the coeffi- 
cient of friction between the shaft and center section. This 
lube-free design includes the straight shaft and altered exhaust 
port configuration utilized in the enhanced M I  air distribution 
system. Low start-up pressure, odoff reliability, and increased 
sealing in a dead-head condition are a few of the advantages 
of the lube-free air distribution system. The selected thermo- 
plastics have the ability to function together without lubrication 
making the MI  Wilden pump truly lube-free. The MI lube-free 
pumps am not pre-lubed with d l  or grease. 

AIR VALVE BODY AND PISTON 
ASSEMBLY AND DISASSEMBLY 
The air valve body and piston (PIN 01-2000-65-200) is exter- 
nally sewiceable by removing the four socket-head cap screws 
which anach it to the center section. The lube-free air valve 
body is off-white in color and has an encircled 'LF molded into 
the exterior. The thermoplastic air valve piston is gray color like 
the aluminum lubed style, but is differentiated by a '0-shaped 
hole" in the top d the piston, and two small holes in the annu- 
lar groove. (See Figure B.) 

The piston should move freely and the ports in the piston must 
line-up with the ports on the face of the air valve body (see 
Figure 6). If the piston does not move freely in the valve body, 
the entire air valve assembly should be immersed in a mild 
soap solution to remove any accumulation of sludge and/or 
grit. If the air valve does not move freely after the above clean- 
ing, the air valve should be disassembled as follows: Remove 
the snap ring from the top of the air valve cyhder and apply an 
air jet to the 1/8" hole on the opposite end of the air valve face. 
Caution: The end cap may come out with considerable force. 
Verify that the guide pin molded into one of the end caps 
(PIN 01-2300-23-200) is straight and smooth to allow the 
piston to shift properly. Inspect the piston and cylinder bore for 
nicks and scoring. Small nicks can be dressed with fine sand- 
paper and the piston returned to service. Clean and re- 
assemble. Install air valve to center section and tighten to 
the required torque spec[fications'. 

O-RING REPLACEMENTICENTER SECTION 
The MI  lube-free Champ serles pumps are conetructed wltn a 
glass-f11le0 polypropylene center section w~th a tnermoplastlc 
aushlng. The MI lube-free Metal pumps are constructed wltn a 
nvlon center sect~on wlth a thermoplast~c oushlng. These cen. 
ter sections are easily distinguished by the encircled letter 'LF 
stamped on the top of the center section. These bushings are 
not removable. This bushing has grooves cut into the inside 
diameter where back-up O-rings and slipper seals are 
installed. It is important that the correct O-ring is utilized. The 
back-up O-ring for the lube-free model has a bigger diameter 
and smaller cross-section in comparison to the "Lubed" model. 
The straight shaft (PIN 01-3800-09-07) must be utilized in the 
lube-free pump. 

The back-up O-ring is installed first. This is most easily accom- 
plished by using a tool called an O-ring pick, available through 
most industrial supply companies. The O-rings must be 
installed in the appropriate grooves as shown in Figure C (1. 3, 
6, 8). Upon completion of the O-ring installation, the slipper 
seals (PIN 01-3210-55-200) must be installed in the same 
grooves (1, 3, 6, 8). This task is accomplished by utilizing long 
nose pliers and a flat head screw driver. Please see Figures D, 
E, and F. 

? 3 

Figure D 1 

Figure E 
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MODEL M I  METAL Rubber -F i i  Teflono-Fined Food fmcessing 

MI1 MI1 MI1 MI/ M1.70! MI-70  
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MODEL M1 CHAMP RUBBEWPE-FITTED 





SECTIONS 7C, 7D, 7E, 7F, 7 6  

EXPLODED VIEWS 
Ml  METAL - SOLENOID-OPERATED 
M I  CHAMP - SOLENOID-OPERATED 

M l  ELASTOMER OPTIONS 
M l  ULTRAPURE 111 

Ml  CARBON-FILLED ACETAL 



M l  
METAL 
SOLENOID- 
OPERATED 



METAL MODEL M1 SOLENOID-OPERATED - DC 
Rubber-Fitted Teflono-Fined Food Processing 

I 1 MI-1501 I MI-1501 1 M1-1501 1 MI-1501 I MI-12.W I MI-12.W I 



CHAMP 
SOLENOID- 
OPERATED 



PLASTIC MODEL M I  SOLENOID-OPERATED - DC 
(RUBBEWTPE-FITTED) 

I Rubber-Fitted 1 Teflona-Fined 
(ny. MI-ISOIPPPE 1 MI-ISOKPPE ( M1-ISOIPPPE 1 M I - I W P P E  1 M I - I W P E  ( MI-18411PPE 
Per I I I I 

'Air valve assembly includes nems 1.2 and 3. 
'Refer to Secfion 8 for eiastomer oplions. 

SOLENOID-OPERATED VALVE ASSEMBLY OPTIONS (CONSISTS OF VALVE eoov, COIL AND CONNECTOR) 

ITEM 1 MAIN VALVE BODY OPTIONS 
Pan Number I Dsscrimion 

02-2040-01 I Main Valve Body 
02-2040-01-154 1 Main Valve Body (Nem 71 

ITEM 2 COIL OPTIONS 
Pump M W d s  Dnlgnatlng SpeclaHy Code # 1 Pafi Number I Description 

151 00-2110-99-151 I 24V AC / 12V DC Coil 
153 1 00-2110-93153 I 24V AC / 12V DC Coil (Nema 7) 
150 I 00211C-W150 
154 00-2110-99-154 

24V DC Coil 
24V DC Coil (New 7) 

a- 155 I 00-2110-99-155 
156 00-2110-99-156 

IIOVAC Coil 
IIOV AC Coil (Nema 7) 



ULTRAPURE XI, 
ULTRAPURE 111 

AND 
CARBON-FILLED 

ACETAL 

1- 



MODEL M I  ULTRAPURE I11 TEFLONQ-FITTED, LUBE-FREE 

/ I 'w. 
LF 1 I F  1 I C 1 

MI-5201 
TPPZ 

MI-5211 
TPPZ 

MI-5W 
TPPZ 

M1-5231 
TPPZ 



SECTION 8 

ELASTOMERS FOR M1 CHAMP MODELS 

'Must be used with Pan number 01-5010-21-500. 

ELASTOMERS FOR M I  METAL MODELS 

TORQUE SPECIFICATIONS FOR MODEL M1 
(PLASTIC AND METAL) - 

ITEM $ 1  DESCRlPTlON OF PART 1 REQUIRED TORQUE 



MAINTENANCE RECORD 

SERVICED BY DATE SERVICE RENDERED 



1 
M8 STALLION SOLENOIWPERITED M1 ULTRAPURE Ill FOOD PROCESSING 

2'nnlet Sol.os Each Shoke of In s T mrt Telan' Constr.cleo nnn 
clearance LP lo ): p~mp contra led PFA constructton FDA apprwed 

Bu.n to nanos ~y nenr~cdl 1em~eral.resto materta s bean 
ro.qn treatment ~mpu res rnakn~ n 30PF LP to 14 blast~o 316 

cdst-,n nandes lor dea. lor bafcnq GPM Mater.a!$ of Sta mess Bee. con- 
melermg and olner constrrctlon nave str.~l.m mtn 11.. 

eas ponab It( e ectnca., con. Men se ecfeo 10 clamp ponng aM remtorceo snah ttolleo a.sppnsmp reo,ce contam na- w0ng.n.1 fasteners 
ano nqn tmpafl app. cattons {.on ~ n .  e pono ng Foooma~ler" (PC-  
po.pretoane a rafer rorkenw t.rmi IS USDA 
wse fonment accp~teo 

M.025 
(CHAMP SERIES) 

MODEL M.025 
X' Inlet Up To 4.5 GPM 
125 Max. Max. Particle 
PSlG size: w 

Materlab 01 Construction: 
PVDF, Acetal, Poiypropylene. 
Carbon-filled Acetal 
Suction Lin: 
(Rubber) Dry: 4.5' 

Wet: 25' 
(TmorP) D w  4.5' 

Wet: 25' 

MODEL M4 
lr Inlet Up To 73 GPM 
125 Max. Max. Particle 
PSlG size: K,. 

Materials 01 Constructlon: 
Aluminum. Cast Iron. Stainless 
Steel, Hastelloy, Polypropylene. 
PVDF. Teflon* PFA 
Suction Lin: Plastic Metal 
(Rubber) Dry: 17' 21 

M4 PLASTIC Wet: 25' 25' 
(CHAMP SERIES) (Teflon3 ~ r y :  7' 7' 

Wet: 25' 25' 

LUBE-FREE AVAILABLE I 
MODEL M l  

W' Inlet Up To 14 GPM 
110 Max. Max. Particle 
PSlG Size: 'XI' 

Materials 01 Conshuction: 
Polypropylene, PVDF. Teflone, 
Graphite-filled Polypropylene, 
Aluminum. Stainless Steel 
Suction Lin: Plastic Metal 
(Rubber) Dry: 10' 10' 

M1 PLASTIC Wet: 25' 25' M I  METAL 
(CHAMPSERIES) (Teflonw) Dry: 7' 8' 

Wet: 25' 25' 

MODEL M8 
r lnlel Up To 155 GPM 
125 Max. Max. Particle 
PSlG Size: T 

Materials 01 Construction: 
Aluminum. Cast Iron, Stainless 
Steel, Hastelloy. PVDF. 
Polypropylene 

a 
Suction Lln: Plastic Metal 
(Rubber) Dry: 17' 20' 

MB PIASTIC Wet: 25' 25' MB METAL 
(CHAMP SERIES) (Teflone) Dry: 8' 8' 

Wet: 25' 25' 

MODEL M2 
l ' lnlel Up To 37 GPM 
125 Max. Max. Particle 
PSlG Size: %. 

Materials ot Conslruction: 
Aluminum, Stainless Steel, 
Hasteiloy. Polypropylene. PVDF 
Suction L i l t  Plastic Metal 
(Rubber) Dry: 17' 19' 

Wet: 25' 25' 
M2R PLASTIC (Teflon*) Dry: 7' 8' M2 METAL 

(CHAMP SERIES) Wet: 25' 25' 

MODEL M15 
3'lnlet UpTo TJOGPM 
125 Max. Max. Particle 
PSlG Size: %' 

Materials ot Construction: 
Aluminum, Cast Iron, Stainless Steel. Hastelloy 
Suction ~ ln :  
(Rubber) Dry: 17' 

Wet: 25' 
(Teflonm) Dry: 14' 

Wet: 25' 
M I 5  

MODEL M2O 
4' Inlet Up To 304 GPM 
125 Max. Max. Parlicle 
PSlG Sin:  1F 

Materials of Constfuction: 
Cast lron 
Suction Lin: 

. 

Dry: 13' 

WILDEN PUMP & 
wet: 25' 

ENGlNEERlNG COMPANY ~ 2 0  / . -  2 2 0 6 9  V a n  B u r e n  St.. G r a n d  T e r r a c e C A  Q23lJ -56S '  
(909) 422-7730 . FAX (909) 783 -3440  

F o r  fu r ther  information contact y o u r  local Wilden distributor: 



INSTRUCTIONS FOR THE INSTALLATION AND 
USE OF ASHCROFT@ BI-METAL DlAL THERMOMETERS 

GENERAL 
In removing the thermometer out of the packing 

box, handle it by the case or case outlet. Avoid handling 
It by the stem. 

INSTALLATION OF THERMOMETERS 
The thermometer should be mounted at any cdn- 

venient location where it will be subie~ted to the averaee 
2----- - 

temperature variations to be indicated. 
Avoid bending the stem as this will cause misalien- 

ment of the inter& parts. resulting in undue fr!ctio& 
emrs.  

To tighten the thermometer to the apparatus. use a 
wrench applied to the hexeon head of the threaded 
connection~located just outslie of the case. 

INSTALLATION 
Locate the stem so that at least the last two inches 

wtll be subiected to the averaee temuerature to be - 
measured. 

Exposing the stem to a temperature in excess of 
the highest dial readine should be avoided. - -- 

The thermometer is normally~$ovided with a 
threaded connection. To tighten the thermometer to the 
apparatus or into the well. use an open-end wrench 
applied to the hexagon head of the threaded connection. 
T& until reasona6ly tight. then Ughten still further in 
the same manner as a pipe elbow or similar pipe fltting 
until the scale is in the deslred position for reading. DO 
NOT TIGHTEN BY TURNING THE THERMOMETER 

@ CASE. I n s t d l  the thermometer SO thot the marlmum 
case ternwrahcre is keot below 200'F at all ttrnes. 

~ h 6 n  a thermom&ei is equipped with a weU. the 
well should be installed onto the aDDaratus h t .  The 
stem of the thermometer should then be coated with a 
heat conduetine medium la mixture of gIy!lycerine and 

CAUTION: Themowells should be used on all pressur- 
ized applications. to protect the thermometer stem from 
corrosion or physical damage, and to facilitate removal 
of thermometer without disturbing the pmcess. 

TESTING 
Ashcroft Bimetal Dial Thermometers are carefully 

calibrated at the factory and under most operating 
conditions will retain their accuracy indefinitely. How- 
ever. as in the case of all instruments. it is well to make 
periodic checks for accuracy against known standards. 

ADJUSTMENT 
If it is necessary to make an adjustment to the 

thermometer, proceed as follows: 
On thermometers fltted with an "External Adjust- 
ment"-Use a small wrench. small screwdriver or a coin 
to turn the slotted hexagon head in the back of the case 
until the pointer indicates the proper temperature on 
the dial. 

MAINTENANCE OF DIAL THERMOMETERS 
Aside from occasional testing. little or no mainte- 

nance is required. 
Be sure that the gasketed glass cover is on the case 

at all times, as moisture and dirt inside the case will 
eventually cause the thermometer to lose its accuracy. 
(See caution note below). 

U the thermometer is used for measuring the 
temperature ofa material that may harden and build up 
an insulating layer on the stem, the thermometer 
should be removed from the apparatus occasionally. 
and the stem cleaned. 0-e this precaution to insure 
the sensitivity of the instrument. 

gmphi t~or  vas-he or any other heavy Gbricant may 
be used), after which the thermometer stem is insened. 
and tightened into the well. 

CAUTION: Bi-metai Thermometers operating below freezing must have a perfectly tight case to prevent 
enuance of moisture which eventually will condense and k z e  inude the stem. This condition shows up 
as a failure of the thermometer to r&d accurately below 32'F or O'C. For this reason it is important to 
avoid damage to the glass front. while the stem temperature is at freezing or below. 

Thermometers fitted with the non-removable ring are hermetically sealed in a dry atmosphere at 
the factory and require no further maintenance. 

INSTRUMENT DIVISION 
DRESSER INDUSTRIES INC. 

STRATFORD. CONNECTICJT W 9 7  



INSTRUCTIONS FOR THE SELECTION, 
INSTALLATION AND USE OF THE 
TYPE 91 SERIES ADAPTER SET 

The Type 91 series adapter sets were designed to INSTALLATION 
provide a simple means of installing a Bimetal Dial Assemble the adapter nut into the well and tighten 
Thermometer into an existing Industrial Glass Ther- securely. (See Figure 31. 
mometer well. &fore installing the Bimetal Di Thermometer 

The adapter set consists of: into the adapter and well, coat the lower 3 section of 
1. A metal liner and spring assembly. 
2. An adapter nut. 
3. A small supply of heat conducting medium. 

METHOD OF SELECTING THE SET 
The adapter sets are available in low different 

sizes. to cover various deoths of wells. The "Selection 
Chart'' shows the adapter'set number and~the~l-metal 
Dlal Thermometer stem leneth to use for anv well d e ~ t h  - 
from 3 y  up to 25v. 

To select the proper adapter set and Bimetal Mal 
Thermometer stem length, measure f h t  the well depth 
by inserting a pencil. or any small diameter rod or stiff 
wIre untU it reaches the bottom. (See Figure 1). Be sure 
the rod does not hang up on any shoulder inside the 
well. Using your thumb as an index, withdraw the rod 
and measure the distance from the end of the rod to the 
index point (See Fiewe 21. 

Thm use the to select the adapter set and the 
Bimetal Dial Thermometer stem length to flt the well. 

Note that one stem length of thermometer covers 
sevaal different well depths by uslng the correct adapt- 
er set. 

For example. a thermometer with a 9" long stun 
can be used for all well depths between 7%' and l o r .  
by choosing the w m t  adapter set  

The h e r  is tapped with a #;-18 machine thrrad 
so it can be removed from the well if desired. 

the thermometer stem wlth a layer of heat conducting 
medium. This wiU improve the temperature response of 
the thermometer. 

The metal liner is then sllpped over the end of the 
thermometer stem and a coating of heat conducting 
medium is applied to the outside wall of the Liner. 

The thermometer and Uner are then inserted into 
the well and tightened in padtion. Do not tighten qore 
than is necessary to prevent the thermometer from 
turning. 

Where service temperatures exceed 350'F the 
heat conducting medium may smoke when first sub- 
jected to a high temperature. This is caused by the 
vehicle, in the heat conducting medium. vaporizing and 
leaving the dry solids behind. This should not be cause 
for alarm. The diy solids will act equally well as a heat 
conducting medium for temperature3 up to 1000-F. 



@ INSTALLATION INFORMATION 

GENERAL 
Always use Taflon tape or a similar sealing material on pipe threads when making 
connections. Never use oil base pipe dopes or solvents. 
Remember vou are installina an instrument and lininas should be tlahtened onlv enouah - 
to prevent 6aking. Over tigfienlngmay result in damage to the melier. 
Never hold the meter wilh pliers or like tools during lnslaliatlon. 
Install the meter in an exactly vertical plane to obtain the best posslbie readlng. 
Whatever the installation circumstances, meters should never be allowed to support the 
weioht of related oim or tubino. 
when installing ~ 4 0 0 ~  seriesmeten be certain of proper pipe alignment. misalignment 
will put excessive stress on the meter. 
F-500 series meters are designed lor panel mwnllng. Two 16-32 threaded mounting 
holes are provided on the rear ol the meler bodv for this p u m .  . . 

MAINTENANCE 
The "Exploded View" drawings illustrate assembly of the F400N and F-500 series meters. 
I1 your llowmeter needs to be cleaned refer to these and the "Float Facsimile" drawing when 
reassembling the unit. The tapered lube may be cleaned with a soft bottle brush. 
Use a MILD soap and water solulion lor cleaning purposes. 

DIMENSIONS A B 

F-40250 8-114" 1-114' 
F-40375 8-114' 1-114. 
Fa378 8-114' 1-114" 
F.40500 8-114' 1-114' 
F-40750 11" 144 '  
F-41017 11' 144 '  
F-41000 11' 1-3/4' 

PARTS 

1. Adaptera (2) 
2. " 0  Rlna See) (2) 
3. Wre ~oider (2) 
4. Guide Wlre (1) 
5. Float (0 
6. Meter Body (1) 

EXPLODED VlEW 
Maxlrnurn temperature up to 1SO'Ft or pressures up lo 200 W.t 

F-500E 

DlMENStONS A B 

F.501E 3' 1-114- 
F.502E 3' 1-114' 
F.503E 3' 1-114" 3. " 0  Ring Seal Cap (1) 
F-504E 
F.505E 
F-SOEE 3' 1-114' aQMeWreS05E-5lOE(l) 
F-507E 3' 1-IN' 
F-50BE 3' 1-114' 
F-5-E 3' 1-114' 8. Flwt SIop SOEE (2) 
F-510E 3' 1-114' + 1-8 9. Mater Body (1) 
F-511E 3' 1-114. F-JOOE F.512E 3' 1-114. 
F-513E 3' 1-114' 
F-514E 3' 1-IN' 

EXPLODED VlEW 
Mardrnurn lempralure up la 150'Ft n pressures up to 120 F8i.t 



DIMENSIONS A B 
F-50250L SyS' 1-1/8' 

EXPLODED VlEW 
Maximum temperature up to 150'Ft or pnasUres to 120 pai.t 

PAm 

1. Cap (1) 
2. Adapler(2) 
3. " 0  Rlng Seal Cap (1) 
4. " 0  Ring Seal Adaptm (2) 
5. Float Stop (2) 
a Quide Wlra (1) 
7. flm i f )  
a Mum BDdy (1) 

DIMENSIONS A B C WRTS 

F-50250LA 8' 1-110' 2-114' 1. Cap (1) 
F-50315LNA El@' 1-la. 3' 2. Adapter RP (11 
F50378LNA 6-112' 1-1R' 3' 3 ~ B o d y ( 1 J  

4. Needle & (1) 
5. "0" Rlng Seal Cap (1) 
13 " 0  Rlng Seal Top 

Adeptw (1) 
7. " 0  Ring Seal Vslve 
eodv (2) 

E W' Ring Seal Needle 
WW (2 J except 
F-50250 (1) 

a Float (1) 

EXPLODED VlEW 10. QuMe Wife (1) 
11. Float Stop (1) 
12. Meter Body (1) 

Maximum temperature up to 120'Ft w pressurea up to 120 pd.t 13 Steel Pln All 500 A (1) 

FLOAT FACSIMILE 



INSTALLATION INSTRUCTIONS BLUE WHITE IND. 
Westminsler. CA 

C A U T I O N  Tel714/893-8529 

FOLLOW INSTRUCTIONS TO AVOID FAILURE 

. . . . . . . . . . . . . . . .  THANK YOU for purchasing BLUE WHITE FLOWMETERS. 
PLEASE BE AWARE; COMPARED TO OTHER PLUMBING PARTS, CLEAR PLASTIC FLOWMETERS 
WlTH WEIGHTED FLOATS ARE SOMEWHAT DELICATE AND MUST BE DEALT WlTH CAREFULLY. 
COMPLY WlTH THESE F.M. INSTRUCTIONS. 

PLUMB w 
PLASTIC 1. Finish piping to be plumb and true. 

'IPE 2. Polysulfone and other exotic plastics cannot tolerate P.V.C. 
. . . .  glue and pipe dope. Even the fumes can cause crazing. 

3. Use tellon tape lor threaded joints. 
4. Make up assembly and fit pipes, then: remove F.M. to glue 

joints. Replace F.M. after glue fumes are vented out. 
5. Meter cannot support attached pipes. 
6. Excessive vibration may cause float to give poor readings or 

cause possible fracture. 
7. Wall, floor and ceiling mounts to be carefully aligned and 

sturdy. A support should be at top and bottom of meter. 
See drawina. 

8. Hand tight& union nuts. No wrenches. 
9. Protect meter from ultra violet (UV) rays. 
10.VALVES-avoid a system that will impose a sudden burst of 

flow to the meter. Such a burst will cause the float to impact 
the guide assembly with destructive force. Magnet, solenoid, 
or other quick opening valves cannot be used unless meter is 

NOTE: BE SURE FLUID OR GAS BEING METERED protected against sudden burst of flow. 
1s COMPATABLE WITH FLOWMETER.. .... 11 .Failure to comply VOIDS WARRANTY1 .... TESTED WlTH WATER ONLY.. 

30000-221 



MULTIJET WATER METERS 
.5/8", 314" and 1" 

MASTER 
. . .. 

W" x 314" Fmn Proof 

TECHNICAL SPECIFICATIONS 

AWWA Specification 

Designloperation 

Main Case 

Measuring Chamber 

Magnetic Drive 

Register 

Register Sealing 

Registration Units 

Test Circle 

Low F l d L e a k  indicator 

Strainer 

Fmst Protection 

Adjusting Port 

Tamper Detection 

Meets or exceeds all sections of AWWA Standard C-708, most recent revision. 

Velocity-type meter. Water, evenly distributed by multiple jet nozzles, flows past an impeller in the 
measuring chamber, creating an impeller velocity directly proportional to water velocity. The meter's 
register integrates velocity into totalized flow. 

Bronze main case of 81 percent copper composition, with externally threaded ends. Bmnze register 
retaining rings and lids are standard. Main case design incorporates wrench pads to aid installation. 

The measuring chamber housing and measurement element are constructed of a durable synthetic 
polymer, and can be easily removed from the main case without removal of the meter tmm the line. 
The chamber housing is consfructed in two parts, to allow access to the impeller. 

Measurement surfaces are not wear surfaces, providing sustained accuracy despite the presence in 
the water of entrained solids. A lono-life. samhire rotor bearing serves as a wear Surface, with balanced - . . .  
water flows reducing bearing wear. 

A reliable, direct magnetic drive provides linkage between measurement element and register. No 
intermediate gearing is required; no gearing is exposed to water. 

Standard direct read, DIALOGN Automated Meter Reading System, and Electrical Contact Registers 
are available. A six wheel odometer is standard. 

Direct read and DIALOG registers are permanently sealed, with atempered glass lens, stainless steel 
base and wraparound gasket to prevent intrusion of dirt or moisture. 

Registration available in gallons, cubic feet, or cubic metres. 

Large center sweep hand with ten clearly indicated gradations per minimum registration unit. 

Center mounted indicator, with high sensitivity, resulting from direct measurement element linkage. 

A rugged, 3Wdegree polymer strainer protects the criiical measuring element fmm damage. 

Patented, pressureactivated frost plug is expelled fmm the meter by the expansion of freezing water. 
The frost plug can be replaced without meter removal or disassembly. 

Sealed after factory calibration. Port is accessible for utility recalibration, to campensate for inaccuracy 
in older meters without parts replacement. 

The Master Meter Mult i iadjwting port is sealed to prevent tampering and provides avisual indication 
of tampering attempts. 

DIALOG is a trademark of Masler Meter. Inc. 



Meter Operating Characteristics and Dimensions 

Flow Rating (gpm) 

Continuous Flow (gpm) 

Normal Flow Range (gpm) 

Low Flow (gpm) 

Maximum Working Pressure (psi) 

Maximum Working Temperature (degrees F) 1 122O 

20 

10 

1 - 2 0  

114 

150 

Height (standard register with lid) 

122' 

Height (with DIALOG register) 

Head Loss Curves 

25 

15 

1 - 20 

1 14 

150 

122' ( 12Z0 1 122' 122O 

4-118" 

Width (with side mounted DIALOG ~Gtronics) 

Weight (Ibs.) 

Packed To Carton 

Carton Weight (Ibs.) 

Rate of Flaw - G.P.M. 

1 0-314" 

4-1 18" 1 4-118" 1 4-118" 1 4-118" 1 3-718" 

W E "  

Accuracy Curve 

30 

20 

2-30 

112 

150 

Length 

4318" 

4-718" 1 4.718" 1 4-718" 1 4-718" 1 4-518" 

4-112" 

33/4 

12 

46 

Distributed by: 

9" 

N A 

4-118" 

1001 MCKESSON DRIVE '/A~/A\ 

30 

20 

2-30 

112 

1 50 

9" 7-112" 

Height, Frost Proof (standard register with lid) 

3314" Width 

4-112" 

4 

12 

50 

LONGVIEW, TEXAS 75604 
903-297-0635 
800-765-6518 mAsm 

FAX 903-297-5963 METER 
a 

4-318" 

30 

20 

2 - 30 

1 I2 

150 

7-112" 

N A 4-318" 

3-314" 

4-112" 

4 

12 

50 

50 

30 

3 - 50 

314 

150 

7-112" 

4-318" 

3314" 

4-112" 

4-114 

8 

35 

3.314" 3314" 

4-112" 

4-114 

8 

35 

4-112" 

5 

8 

41 



0 Installation 
& Operation 
ERDCO direct reading flowmeters provide simple and 
reliable flow rate measurement. These rugged vari- 
able area meters work well in a wide variety of appti- 
cations. Measurement is generally linear over 80% 
of the range. 

The indicating pointer is part of the vane and directly 
visiblethrough the sight window of the See-Flc@ indi- 
cator/meter. Compare the vane position with the ex- 
ternally mounted scale to determine flow rate. The 
sight window may also be used to observe turbulence, 
cleanliness and other fluid condiiions. 

The Armor-Flo meter utilizes the same simple design 
with the added benefit of a flow isolated housing. High 
intensity magnets couple the vane and indicator with- 
out mechanical linkage and dynamic seals. Tempo- 
rary decoupling of the vane and indicator may occur 
due to abrupt changes in flow rate. This condiiion will 
self correct as the indicator moves through the flow 
range. 

Installation 

Your ERDCO flowmeter is complete and ready to use. 
It has been individually calibrated and tested in ac- 
cordance wlh your order. Orient the face of the meter 
in a vertical plane. Piping must bethe same pipe size 
as the flowmeter. Install in a full pipe system noting 
the inlet and outlet marking. For maximum accu- 
racy, ten pipe diameters of straight pipe on the up- 
stream side and five pipe diameters of straight pipe 
on the downstream side of the meter are recom- 
mended. Locate valves and other restrictions down- 
stream of the flowmeter where possible. 

Limit Switches 

Mount the flowmeter in its specified orientation. Con- 
tacts are rated 0.25 amepere at 120 (single pole, 
double throw). Reed switches can be set for High or 
Low flow actuation depending on option selected. 

To adjust set points: 

1. Remove cover retaining ring and window. 

2. Locate the indicalor at the desired trip point. 
and temporarily hold it in place. Do not bend 
the indicator arm. 

3. Monitor switch continuity (light, horn, ohm- 
meter, etc.) while sliding the switch along the 
switch guide until the switch contacts open 
or close. 

4. Secure swlch and release indicator arm. 

5. If a second switch is provided, repeat Steps 
2 through 4 for the second switch. 

6. Position window on O-ring for good seal. Re- 
install retaining ring. 

Signal Outputs 

Please refer to the detailed Instruction Manual fur- 
nished. 

Service 

DO not exceed the maximum operating parameters Factory repair and recalibration services are avail- 

(pressure, temperature) as stated on the nameplate able. For more information or assistance call 708- 

of the flowmeter. Accuracy will be affected if fluid or 328-0550. (Fax 708-328-3535) 

operating conditions wry from those specified. 

ERDCO Engineering Corporation 
&x 6318,721 Custer Avenue 
Evanston, IL 60202-6318 
USA 
hnnwm 





HARD WATER SCALING 
Water is the universal solvent. It dissolves everything it comes in contact with, whether it is as "hard" as iron o 
as "softr' as acid in the air (acid rain). Because of this, the water we use is usually saturated with many dissolve@ 
minerals. Mineral saturated water is water that has been in contact with minerals for a prolonged period of time, 
usually under pressure, and has dissolved as much minerals as it can hold in solution. The amount of dissolved 
minerals depends on the water source (ground, surface, or municipal supply) and the water chemistry such as 
pH, oxygen content, temperature, along with other factors. Any change made to the water chemistry will affect 
the water's ability to hold these minerals in solution. 

When water is heated, its ability to hold calcium carbonate (limescale or hardness) in solution is decreased. This 
causes limescale deposits in hot water boilers and other water fed equipment. A pressure change, such as water 
run through an air stripper; will cause calcium carbonate to come out of solution and form hard water scale 
deposits. Water which has been treated in municipal water systems is subject to the same conditions. 

Removing scale causing minerals is usually accomplished by water softening and reverse osmosis. This type of 
treatment however is not always cost effective since the up-front costs are high and the equipment must be 
correctly applied, installed, set up, and maintained. Sequestering (binding up) the dissolved scale causing 
minerals has proven to be an effective treatment. The sequestering agent, HYDRO-KOTETM, is added to the 
water which binds with the scale causing minerals and keeps them in solution, thus preventing hard water scale. 

HYDRO-KOTETM 1 ANTI-SCALE - ANTI-CORROSION 

HYDRO-KOTETM SEQUESTERED 
CORROSION HARD MINERALS 
CONTROL (ALTERED MORPHOLOGY) 



HYDRO-KOTETM - The Proven Solution 
HYDRO-KOTETM is a unique composition blended to exhibit superior limescale (calcium carbonate) 

6 revention and corrosion control. It is superior in the treatment of scaling caused by hard water minerals, plus 
controls fouling caused by the precipitation of iron and manganese. HYDRO-KOTETM utilizes the same 
principals of preventing scale build-up and corrosion control as polyphosphates. However, this is accomplished 
without any of the problems which often plague the use of common polyphosphates. 

HYDRO-KOTETM is utilized as a solid block in cartridge form, exposing a predetermined amount of surface 
area, from which accurate dissolution rates can be predicted. The system feeds a controlled, consistent amount 
of HYDRO-KOTETM into the water stream by way of a specially designed media delivery head (MDH), which 
diverts water into the cartridge sump, dissolving a predetermined amount of HYDRO-KOTETM. This system 
allows accurate feed rates and predictable treatment volumes unlike standard polyphosphate treatments. The 
media delivery heads are designed to treat water flows from as low as .1 gpm to as high as 50 gpm. 

HOT WATER APPLICATIONS - The most important advantage in using HYDRO-KOTETM instead of 
standard polyphosphates is that unlike polyphosphates, HYDRO-KOTETM is not affected by high temperatures 
or pressure drops, retaining its full ability to alter the morphology (shape) of scale causing minerals. This 
provides the greatest amount of scale prevention available. Moreover, HYDRO-KOTETM will remove existing 
scale once formed in pipes and water fed equipment, plus provide corrosion control in high temperature 

When compared to the cost of standard water softening equipment, HYDRO-KOTETM provides effective 
corrosion control (which softeners aggravate) and scale prevention, at a fraction of the cost and maintenance. 

the HYDRO-KOTETM systems work on water volume, not time, there is no waste with its use. When it 
as dissolved, you simply replace it. A simple glance at the clear or translucent housing lets one know when 

replacement is needed. HYDRO-KOTETM systems require no electricity, maintenance, or guess work. 

HYDRO-KOTETM WORKS IN THREE UNIQUE WAYS 

1) It acts as a scale inhibitor by distorting the almost perfect cube shape of calcium carbonate as it precipitates 
out of solution. By distorting the uniform shape, it will not allow the calcium carbonate to build up (deposit) on 
itself. It will also over time remove existing scale in the system. 
2) It is a sequestrant to iron and manganese in that it prevents these minerals from forming oxides (rust) and 
precipitating out of solution, thus eliminating the red & black staining caused by iron and manganese. 
3) It combines with the calcium carbonate in the water forming a protective film on the inside of pipes and 
water fed equipment which acts as a deterrent to corrosion and scale. This microfilm does not increase in 
thickness as it is continually washed off and replaced. 

HYDRO-KOTETM eliminates the need for acid-based liquids typically used for the removal of scale 
build-up. Acid based products actually etch the steel surfaces they come in contact with thus creating a 
"scale friendly" surface. The use of acid-based products requires equipment down-time and labor, 
increasing cost while decreasing production. Acid based products are not only hazardous, they require 
much more storage space. 

INNOVATIVE SOLUTIONS TO WATER PROBLEMS 



SYSTEM SPECIFICATIONS 

WATER WATER LINE MAX. SHIPPING SHIP REPLACEMENT ' SPECIFIC 
FLOW VOLUME SIZE PRES. DIMENSION WEIGHT CARTRIDGES APPLICATIONS 
GPM TREATED TEMP 

314" 
1-20 40,000 gal 518. psi 51Ax5%flfi/2 4 lbs. HK-R40 LOW to moderate flow applications 

114,5 85O F .S to 5 gpm continuos flow rates. 

5-20 SU,000 gal. 3/4" lZ5 psi 5%x5%x12 6 lbs HK-RSO Moderate flow rate applications I 
85" F S to 10 eom continuos flow rates. 

EQUIPMENT BENEFITING FROM USING HYDRO-KOTETM: 

AIR STRIPPING TOWERS BOILERS & COOLING TOWERS 

ODOR CONTROL SYSTEMS WATER FILTRATION EQUIPMENT 

WET SCRUBBER SYSTEMS REVERSE OSMOSIS MEMBRANES 

HYDRO-KOTETM contains no hazardous materials and is an environmentally safe 
product requiring no special handling, discharge, storage, or documentation. It is 
provided in a very stable brick form eliminating chance of spilling or leakage. Since no 1 electricity is required, HYDRO-KOTETM is ideal for field applications. 

SOUTHEASTERN 

rf"eE:i 
1 Q Southeastern Filtration & Equipment Systems 1996 



**Warning ** 
Controllers, Pumps, Floats, and Electric Valves 

are possible electric shock hazards! 
Pneumatic Recovery Pur 

Problem 

Pumps are not working. 

- 
Rl tfer to the suppled pump technical r 

Troubleshooting Checklist 
'ossible Cause 

I. l he  pumps are not receiving air. 

ual for any problems not covered in this list. 

Solutions Sections 

A. Check the Control Panel b r  an alarm condition, ifthere are any alarm 
lights lit, the solenoid vdve will be shut. 

B. Check the solenoid valve and make sure that it is receiving 2411 1 OR40 
mb from the controller. 

C. Check the main power light on the controller and make sure that it is lit. If 
this light is not lit check the fuse in the controller. Replace it if it h a  blom. 

D. Check the breaker for main controller power and make sure that it is 
nd tripped. Ifthe breaker has tripped, reset the breaker. Check the circuit 
breaker for the pump and make sure that it is not tripped. 

E. If the solenoid valve is definitely open, then check the discharge of the air 
compressor: 

I. Check the ball valm on the tank outlet, the handle should be in- 
line Mith the pipe. 
2. Check the regulator and make sure that it is set correctly. 
3. Check air pressure at the well head. 

Recovery Pump I I 



ItraStrip Troubleshooting Chi 

'roblem 

Uower will not start. 

list 

'ossible Cause 

. No electrical power. 

I. Blower is frozen. 

, There is a low pressure condition at the discharge of the 
 lower. 

I. The amp owrload on the motor starter for the blower is 
divating. 

Solutions Sections 
- -- 

A. Check the ORDn switch for the blower on the main controller, and 
make sure that it is not in the ORposiion. 

6. Check the main power light on the controller and make sure that it is lit. If 
this light is not lit: 

I. Check the fuse in the controner. !+?&Le it if it has blown 

2. Check the breaker for main controller power and make sure that 
it is not tripped. Ifthe breaker has tripped, reset the breaker. 

C. Check the circuit breaker for the b l m r  and make sure that it is not 
hipped. Ifthe breaker has tripped, reset the breaker. 

D. Place the OREOn switch for the pump in the On position: 

I . Ifthe contactor fw the blower pulls in, and the blowr does not 
start, have a qualified electrician or a CeoPure technician check the 
power supply. 

2. If the contactor does not pull in, notify GeoPure of the problem. 

lfthe shaf? ofthe blower cannot be rotated physically by hand, or if the shat of 
the blower is binding, then please refer to the supplied blower maintenance 
manual for troubleshooting of mechanical problems 

Check the integrity of the Mower dixharge hose. If the hose has Mown off or 
has become loose i t  will need to be reattached and tiehtened. 

- - -  

A. Check the amp overload indicator for the blower motor starter. Reset 
the amp overload device and proceed to step B. 

B. Place the ORDn switch for the blower in the ORposiiion. Check the 
blower for ease of rotation. Refer to the enclosed blower operations manual 
ifthe blower doe  not rotate easily or binds. 

C. If the blower rotates freely check for a proper power supply for the 
blower. There may be insufficient voltaee to run the b l o w .  



Blower starts but will not stay 
running. 

2. The amp overload on the motor starter for the blower is 
activating. 

3. The circuit breaker for the blower is being tripped. 

D. There may be damage'to the blower motor, refer to the enclosed 
blower manual, and have a qualified electrician check the motor. 

A. Check the amp overload indicator for the blower motor starter. Reset 
the amp owload dewce and proceed to step B. 

B. Place the OR/On sdch for the blower in the Off position. Check the 
blower for ese of rotation. Refer to the enclosed blower operations manual 
ifthe blower does not rotate eady or binds. 

C. Ifthe blower rotates teely check for a proper power supply for the 
blower. There may be insufficient voltage to run the blower. 

D. There may be damage to the blower motor, refer to the enclosed 
blower manual. and have a aualified electrician check the motor. 



looting Checklist Centrifugal - Pump Troublesl 
'ossible Cause 

. No electrical power. 

Problem 

Transfer pumps will not run. 

I. Pump is hozen. 

F 

I 

Solutions Wens 

- 

A. Check the Hand/Ofl/Auto switch for the pump on the main controller. 
and make sure that it is not in the Offposition. 

B. Check the level in the sump and make sure that it is high enough to start 
the pump. 

C. Check the main power light on the controller and make sure that it is lit. 
this light is not lit: 

I . Check the fuse in the controller. k p l ~ e  it if it has blown. 
2. Check the breaker for main controller power and make sure th 
it is not tripped. Ifthe breaker has tripped, reset the breaker. 

D. Check the circuit breaker for the pump and make sure that it is not 

triwed. 

E. Ifthe breaker har tripped, reset the breaker. 

F. Place the Hand/oR/Auto switch for the pump in the Hand position: ; 
I .  lfthe pump starts see section G. 
2. Ifthe contactor for the pump pulls in, and the pump does not 
start, have a qualied electrician or a GeoPure technician check the 
power supply. 
3. Ifthe contactor does not pull in, notify GeoPure of the problem 

G. If the level in the sump is h i  emugh to run the pump, but the pump w 
not run b4th the switch in the Auto position, then check the level control 
smtem. 

~ ~ ~~ 

Ifthe shaft of the pump cannot be rotated physically by hand, or if the shalt o 
the pump is binding, then please refer to the supplied pump maintenance 
manud for troubleshooting of mechanicd problems. 

Centrifugal Pump I I 



'ransfer pumps will not run. 

'ump is running, but it is not 
~umping water. 

I. The system high pressure switch is being activated. 

1. The stock centrifugal pump high pressure switch is 
mproperly set. 

-- - - 

I .  Pump is not primed. 

2. Pump has asuction leak. 

3. Foot valve or inlet check valve is clogged. 

-- - 

4. High back pressure 

- - - - - - -- 

A. Check for a closed valve, stuck check vale, or kinked hose in the 
discharge of the pump. 

B. Checkthe pressure drop across the Ag and carbon tanks. lfthere is an 
excessive pressure drop (greater than 20 PSI) across any of these tanks, this 
bank of is clogged and may need to be replace. Ags may be manually 
backwashed into the trickle filter. (See the manual backvmh procedure in the 
Start-up instructions.) 

C. Check the system discharge flowpath, including the infiltration gallery, or 
injection well, and the backwash stop valve included in I OFGB2L systems. 

D. Disassemble and check the v a k  on the control stand for possible 
pluggage, clean or replace if necessary 

E. If the solenoid valve is not plugged check and make sure that it is the 
proper position for the current mode of operation. 

Refer tothe enclosed pump technical manual on instructions for changing the 
setting ofthe pressure switch. The pressure switch should be set to the 
madrnum settine to effectively bypass the stock pressure switch. 

Prime the pump, by filling the casing completely with water, and restart the 
DUmD. 

Check the suction piping for possible leaks. This includes checking: 
I. The unions for tightness, and for proper placement of o-rings 
2. Threaded littings may need to be diwsembled, and the threads 
retaped and.doped. 
3. Glued joints may also leak. 

A. Check the foot valve for scale deposits. Ifthe foot valve is dirty or clogged 
clean or replace it. 

B. Check dl valves on the pump sugion for proper operation. lfthere is a 
bad or dirty check valve, clean or replace it. 

A. Check for a closed valve, stuck check valve, or kinked hose in the 
discharee of the pump. 

Centrifugal Pump 2 



ump is running, but it is not 
umping water. 

iump overRom becausethe pumps 
re not keeping up. 

t. High back pressure 

5 ,  Pump casing and impeller is fouled. 

I. Pump casing and impeller is fouled. 

- 

6. Check the pressure drop across the Ag and carbon tanks. Ifthere is an 
excessive pressure drop (greater than 20 PSI) across any ofthese tanks, t h ~ s  
bank of is clogged and may need to be replace. &s may be manually 
backwashed into the trickle filter. (See the manual backwash procedure in the 
Start-up instructions.) 

C. Check the system discharge bvvpath, including the infiltration gallery, or 
iniection well, and the backwash stop valve included in IOFGBZL systems. 

A. Ifthe shaR ofthe pump cannot be rotated physically by hand, or ifthe shaR 
ofthe pump is binding, then please refer to the supplied pump maintenance 
manual for troubleshooting of mechanical problems. 

0. If the shaR rotates freely, but the running pump cannot achieve the desired 
pressure, then the pump must be cleaned. The pump may be cleaned by 
pumping a solution of muratic acid through the system. However, for a 
thorough cleaning it is recommended that you disassemble the pump per the 
enclosed manual instructions. 

A. lfthe shai? ofthe pump cannot be rotated physically by hand, or ifthe shaR 
of the pump is binding, then please refer to the supplied pump maintenance 
manual fw troubleshooting of mechanical pro4lems. 

6. Ifthe shah rotates freely, but the running pump cannot achieve the desired 
pressure, then the pump must be cleaned. The pump may be cleaned by 
pumpinga solution of muratic acid through the system. However, for a 
thorough cleaning it is recommended that you disassemble the pump per the 
enclosed manual instructions. 

C. Check the foot valve for scale deposits. Ifthe foot valve is dirty or clogged 
clean or replace it. 

0. Check an valw on the pump suction for proper operation. If there is a 
bad or dirty check valve, clean or replace it. 

E. Check for a closed valve, stuck check valve, or kinked hose in the 
discharge of the pump. 

Centrifugal Pump 3 



iump overlows because the pumps 
re not keeping up. 

:fer to the supplied pump technicd n 

I. Pump casing and impeller is fouled. 

2. Bad level probe or float. 

3. lnfluent flow rate tothe sump is  greater than the designed 
flow rate. 

4. Inlet or discharge valve is shut. 

5. High pressure. 

~ual for any problems not covered in this list. 

F. Check the pressure drop across the Ag and carbon tanks. If there is an 
excessive pressure drop (greater than 20 PSI) across any of these tanks, this 
bank of is clogged and may need to be replace. Ags may be manually 
backwashed into the trickle fitter. (See the manual backwash procedure in the 
Start-up instructions.) 

G. Check the system discharge flowpath, including the infiltration gallery, or 
iniection well. and the backwash stop valve included in l OFGBZL systems. 

A. Check to see if the probes are scaled or covered in slime. 

5. Check the float and make sure it has not flooded and that the mercury 
switch is m k n g  properly. 

C. Check for the continuity of each probe or float and make sure that it is 
o~erational. 

Reduce the influent rate of flow to designed specifications 

Open valve. 

A. Check for a closed valve, stuck check valve, or kinked hose in the discharge 
ofthe pump. 

5. Check the pressure drop across the Ag and carbon tanks. Ifthere is an 
excessive pressure drop (greater than 20 PSI) across any of these tanks, this 
bank of is clogged and may need to be replace. Ags may be manually 
backwashed into the trickle filter. (See the manual backwash procedure in the 
Start-up instructions.) 

C. Check the syztem discharge Rovqath, including the infiltration gallery, or 
iniection well. and the backwash stoo valve included in IOFGBZL svstems. 

Centrifugal Pump 4 



GEOPURE SYSTEMS & SERVICES, INC. 

One Year Limited Warranty 

&I products are warranted by GeoPure to be free from defects in materials and workmanship for a period of one (I)  yew after shipment 
from its manufacturing facility. The buyer may be required to satisfy to GeoPure that the product w z  properly instdled, maintained and 
operated under normal conditions as specified in the Operations and Maintenance Manual and/or other documentation. 

This warranty is limited to the repairing and/or replacement by GeoPure (or its avthorized agent of any parts manufactured by GeoPure 
which in GeoPure's opinion are defective. Parts not manufactured by GeoPure shall carry the original manufacturer's warranty only, 
k c h  warranty GeoPure shall maintain and make aMilable to the buyer on request. 

GeoPure shall have the sole right to determine whether defective parts manufactured by GeoPure shall be repaired or replaced. 
GeoPure shall not be liable for equipment failure or reduced performance due to naturally occurring condions such as excessive 
hardness, iron, scaling or biological fouling.. or contaminant levels which differ significantly from design criteria. 

Except during the thirty (30)- day period from start-up referenced herein, this w a n t y  does not cover any customer andlor GeoPure 
p r o d  labor or transptatnn charges for diagnosis of problem, removal or replacement of parts, adjustments or repairs, or any other 
work unless such charges shall be assumed or authorized in advance, in d n g  by GeoPure. 

This warranty dws not cover any products which in the judgement of GeoPure, has been subject to misuses or neglect, or which has 
been repaired or altered oubide GeoPure's facilities in any way, nor to any product which has been subject to accident either natural or 
man-made including lightning damage. 

If purchasedheased equipment is used on mukiple sites during the term of this lease (includes any equipment installed onlln a trailer or 
transportable skid). GeoPure warrantr that the systern does not leak at the time of shipment or release from its manufacturing facility. 
This warranty shall not c o w  leakage within the system at desbndon upon initial delivery or subsequent transfer to another site within 
the term of the normal one year warranty, unless GeoPure provides delivery and installatiorv'skvt-up schasedlleased equipment is used 
on multipk sines during the term of this lease Fncludes any equipment installed onhn a trailer or transportable skid). GeoPure warrants 
that the system does not leak at the time of shipment or release from its manufacturing facility. This warranty shall not cover leakage 
within the system at destinahonupon initial delivery or subsequent transfer to another site &in the term of the normal one yew 
warranty, unless CeoPure provides delivery and installationbtart-up sucts shall have been substituted and used in place of a part 
manufactured or supplied by GeoPure for such use. 

This is non-transferrable warranty, unless new user of equipment pays for and receives start-up and/or operation and maintenance 
trdning from Geo-Pure or i ts  authorized agent. 

GeoPure may provide (at customer's option) freeze protechon packages. The freeze protection equipment is for the purpose of 
providing freeze resistance only, not as a guarantee against equipment freeze during extreme/adverse weather condions, lack of power 
supply on site or in pert& of eatended power failure. Normal warranties apply on freeze protection equipment as provided by the 
manufacturer. GeoPure will not be responsible for any damage to equipment afreeze damage equipment fails. 

Except as provided herein, there are no other warran& or obligations exprekl or implied including no warranty of merchantability or 
fitness for a particular purpose given in connection with the sale of these goods. The buyer agrees that his sole and e w l u s i  remedy, 
and the limit of @Pure's liability for loss from any cause whatsoever shall be the purchase price of goods sold hereunder as to which a 

Version 12/8/95 vKty 1295.W 
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Company ' s 
Company's 
Company' s 
Company's 
Company' s 
Company ' s 
Company's 
Company's 
Company ' s 

Name: MALLINCKRODT' INC 
Street: PARIS BYPASS 
P. 0. Box: M 
City: PARIS 
State: KY 
Country: US 
Zip Code: 40361 
Emerg Ph #: 314-982-5000 
Info Ph #: 606-987-7000 

Distributor/Vendor # 1: MALLINCKRODT INC 
Distributor/Vendor # 1 Cage: 37940 
Distributor/Vendor # 2: RENOW INC 
Distributor/Vendor # 2 Cage: 3x545 
Record No. For Safety Entry: 006 
Tot Safety Entries This Stk#: 009 

Date MSDS Prepared: 06APR89 
Safety Data ~eview Date: 290CT90 
Supply Item Manager: JDC 
MSDS Serial Number: B J W  .................................................................... .................................................................... 

Ingredients/Identity Information .................................................................... .................................................................... 
Proprietary: NO 
Ingredient: HYDROGEN PEROXIDE (SARA 111) 
Ingredient Sequence Number: 01 
Percent: 3 
NIOSH (RTECS) Number: MX0900000 
CAS Number: 7722-84-1 
OSHA PEL: 1 PPM 
ACGIH TLV: 1 PPM; 9192 
..................................... 
Proprietary: NO 
Ingredient: AQUEOUS SOLUTION 
Ingredient Sequence Number: 02 
Percent: 97 
NIOSH (RTECS) Number: 1001434AU 
OSHA PEL: NOT APPLICABLE 
ACGIH TLV: NOT APPLICABLE 
.................................................................... .................................................................... 

Physical/Chemical Characteristics 
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.................................................................... .................................................................... 
Appearance And Odor: CLEAR, COLORLESS SOLUTION. ODORLESS 
Boiling Point: 212F, 100C 
Melting Point: 32.OF,O.OC 
Solubility In Water: INFINITELY SOLUBLE .................................................................... .................................................................... 

Fire and Explosion Hazard Data 
.................................................................... .................................................................... 
Flash Point: NONE 
Lower Explosive Limit: N/A 
Upper Explosive Limit: N/A 
Extinguishing Media: WATER 
Special Fire Fighting Proc: WEAR FULL PROTECTIVE CLOTHING AND NIOSH- 
APPROVED SCBA WITH FULL FACEPIECE OPERATED IN THE PRESSURE DEMAND OR 
POSITIVE PRESSURE MODE. 
Unusual Fire And Expl Hazrds: WATER SPRAY MAY BE USED TO EXTINGUISH 
SURROUNDING FIRE AND COOL EXPOSED CONTAINERS. WATER SPRAY WILL ALSO 
FUME AND IRRITANT GASES. 
.................................................................... 

Reactivity Data 
.................................................................... 

Stability: NO 
Cond To Avoid (Stability): EXPOSURE TO HEAT 
Materials To Avoid: TEXTILE AND PAPER 
Hazardous Decomp Products: DECOMPOSES TO WATER AND OXYGEN W/ RAPID H 
RELEASE. USE VENTED CNTNRS. THE SOLUTION CAN DECOMP VIOLENTLY UPON H 
Hazardous Poly Occur: NO 
Conditions To Avoid (Poly): NOT RELEVANT .................................................................... .................................................................... 

Health Hazard Data 
.................................................................... .................................................................... 
LD50-LC50 Mixture: NONE SPECIFIED BY MANUFACTURER. 
Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: NO 
Route Of Entry - Ingestion: NO 
Health Haz Acute And Chronic: NONE SPECIFIED BY MANUFACTURER. 
Carcinogenicity - NTP: NO 
Carcinogenicity - IARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: NOT RELEVANT 
Signs/Symptoms Of Overexp: INHAL: MAY CAUSE IRRITATION TO MUCOUS MEM 
OF THE NOSE & THROAT WHEN HEATED. INGEST: LARGE DOSES MAY CAUSE 
IRRITATION/BLISTERING TO THE MOUTH, THROAT & ABDOMEN, ABDOMINAL PAIN 
VOMITING AND DIARRHEA. EYE: CTC MAY CAUSE IRRITATION, REDNESS & PAIN 
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER. 
Emergency/First Aid Proc: INHAL: REMOVE TO FRESH AIR. GET MD IF DIFF 
BRTHNG. INGEST: GIVE SEVERAL GLASSES OF WATER TO DILUTE. GET MD FOR 
AMOUNTS. SKIN: WASH W/ SOAP & WATER. EYES: FLUSH WITH WATER FOR AT L 
MIN, LIFTING EYELIDS OCCASIONALLY. GET MD IMMED. .................................................................... .................................................................... 

Precautions for Safe Handling and Use .................................................................... .................................................................... 
Steps If Mat1 Released/Spill: VENTILATE AREA OF LEAK/SPILL. PROTECT~ 
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CLOTHING MAY BE REQUIRED. ABSORB SPILLS W/ DRY ABSORB OR DILUTE W/ L 
QUANTITIES OF WATER. HANDLE AS NON-HAZARDOUS WASTE. CONTAINERIZE UNU 
MATERIAL FOR DISPOSAL IN AN APPROVED WASTE FACILITY. 
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER. 
Waste Disposal Method: DISPOSE I/A/W LOCAL, STATE & FEDERAL REGULATI 
Precautions-Handling/Storing: STORE IN A COOL, WELL-VENTILATED DARK 
ISOLATE FROM INCOMPATIBLE SUBSTANCES. PROTECT CONTAINER FROM PHYSICA 
DAMAGE. 
Other Precautions: KEEP AWAY FROM COMBUSTIBLE MATERIALS. STORE IN A 
TIGHTLY CLOSED CONTAINER. REMOVE AND WASH CONTAMINATED CLOTHING PROM 
AVOID CONTACT W/ EYES, SKIN & CLOTHING. WASH THOROUGHLY AFTER HANDLI 
.................................................................... .................................................................... 

Control Measures 
.................................................................... .................................................................... 
Respiratory Protection: USE NIOSH/MSHA APPROVED RESPIRATOR APPROPRIA 
EXPOSURE OF CONCERN (FP N) 
Ventilation: IF CONDITIONS OF USE CREATE DISCOMFORT TO THE WORKER, A 
EXHAUST SYSTEM SHOULD BE CONSIDERED. 
Protective Gloves: NONE SPECIFIED BY MANUFACTURER. 
Eye Protection: CHEMICAL WORKERS' GOGGLES (FP N) 
Other Protective Equipment: CLEAN BODY-COVERING CLOTHING 
Work Hygienic Practices: MAINTAIN EYE WASH FOUNTAIN ANDQUICK-DRENCH 
FACILITIES IN WORK AREA. 
Suppl. Safety & Health Data: NONE SPECIFIED BY MANUFACTURER. 
.................................................................... .................................................................... 

Transportation Data .................................................................... .................................................................... 
Trans Data Review Date: 90331 
DOT PSN Code: ZZZ 
DOT Proper Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATI 
IMO PSN Code: ZZZ 
IMO Proper Shipping Name: NOT REGULATED FOR THIS MODE OF TRANSPORTAT 
IATA PSN Code: ZZZ 
IATA Proper Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTAT 
AFI PSN Code: ZZZ 
AFI Prop. Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATIO 
Additional Trans Data: NOT REGULATED FOR TRANSPORTATION .................................................................... .................................................................... 

Disposal Data .................................................................... .................................................................... 
.................................................................... .................................................................... 

Label Data .................................................................... .................................................................... 
Label Required: YES 
Technical Review Date: 20JUN91 
Label Date: 20JUN91 
Label Status: G 
Common Name: HYDROGEN PEROXIDE SOLUTION 3% 
Signal Word: WARNING! 
Acute Health Hazard-Slight: X 
Contact Hazard-Slight: X 
Fire Hazard-None: X 
Reactivity Hazard-Moderate: X 
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Special Hazard Precautions: ACUTE: OXIDIZER. KEEP FROM CONTACT WITH 
CLOTHING AND OTHER COMBUSTIBLE MATERIALS. DO NOT STORE NEAR COMBUST1 
MATERIALS. STORE IN TIGHTLY CLOSED CONTAINER. CAUSES SLIGHT EYE AND 
IRRITATION. AVOID BREATHING VAPOR. WASH THOROUGHLY AFTER HRNDLING. H 
IF INHALED OR SWALLOWED. CHRONIC: HAZARDS NOT DETERMINED. 
Protect Eye: Y 
Protect Skin: Y 
Protect Respiratory: Y 
Label Name: MALLINCKRODT INC 
Label Street: PARIS BYPASS 
Label P.O. Box: M 
Label City: PARIS 
Label State: KY 
Label Zip Code: 40361 
Label Country: US 
Label Emergency Number: 314-982-5000 
.................................................................... .................................................................... 
URL for this msds http://siri.org. If you wish to change, add to, o 
delete information in this archive please sent updates to danesiri.0 
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Name: MONSANTO CO 
Street: 800 N. LINDBERGH BLVD 
City: ST. LOUIS 
State: MO 
Zip Code: 63141 
Emerg Ph #:  314-694-1000 
Info Ph # :  314-694-1000 

Company' s 
Company' s 
Company' s 
Company's 
Company's 
Company ' s 

Appearance And Odor: COLORLESS TO LIGHT YELLOW FUMING LIQUID. PUNGEN 
SUFFOCATING ODOR. 
Boiling Point: l82F,  83C 
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Melting Point: UNKNOWN 
Vapor Pressure (MM Hg/70 F): UNKNOWN 
Vapor Density (Air=l): UNKNOWN 
Specific Gravity: 1.16 
Decomposition Temperature: UNKNOWN 
Evaporation Rate And Ref: UNKNOWN 
Solubility In Water: COMPLETE 
Percent Volatiles By Volume: 99 
Viscosity: UNKNOWN 
Autoignition Temperature: NONE 
.................................................................... .................................................................... 

Fire and Explosion Hazard Data .................................................................... .................................................................... 
Flash Point: NONFLAMMABLE 
Extinguishing Media: SELECT SUITABLE EXTINGUISHING MEDIA FOR SURROUN 
FIRE. 
Special Fire Fighting Proc: WEAR SELF-CONTAINED BREATHING APPARATUS 
PROTECTIVE CLOTHING. THOROUGHLY DECONTAMINATE EQUIPMENT AFTER USE. C 
FIRE EXPOSED CONTAINERS TO PREVENT RUPTUR 
Unusual Fire And Expl Hazrds: HYDROGEN, A HIGHLY FLAMMABLE AND EXPLO 
GAS, IS GENERATED BY THE ACTION OF THE ACID ON MOST METALS. WILL REA 
ORGANIC MATERIAL PRODUCING HEAT & WHITESMOK 
.................................................................... .................................................................... 

Reactivity Data 
.................................................................... .................................................................... 
Stability: YES 
Materials To Avoid: METALS, METAL OXIDES, HYDROXIDES, AMINES, CARBON 
AND OTHER ALKALINE MATERIALS. HIGHLY CORROSIVE TO MANY MATERIALS. 
Hazardous Decomp Products: REACTION WITH MOST METALS WILL PRODUCE 
HYDROGEN, A HIGHLY FLAMMABLE AND EXPLOSIVE GAS. 
Hazardous Poly Occur: NO 
.................................................................... .................................................................... 

Health Hazard Data 
.................................................................... .................................................................... 
LD50-LC50 Mixture: ORAL LD50 (RAT): 700MG/KG 
Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: YES 
Route Of Entry - Ingestion: YES 
Health Haz Acute And Chronic: ACUTE: INHALATION: ULCERATION OF NOSE, 
THROAT & LAkNYX. EDEMA OF THE LUNGS MAY OCCUR. EYE: SEVERE BURNS. MA 
CAUSES SEVERE BURNS. INGESTION: SEVERE BURNS OF MUCOUS MEMBRANE OF M 
ESOPHAGUS'& STOMACH, FOLLOWED BY POSSIBLE COLLAPSE AND DEATH. 
Carcinogenicity - NTP: NO 
Carcinogenicity - IARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: NOT LISTED. 
Signs/Symptoms Of Overexp: CHRONIC EXPOSURE TO LOW CONCENTRATIONS CA 
EROSION OF THE TEETH, DERMATITIS AND BLEEDING OF THE NOSE AND GUMS. 
INGESTION: LIPS&MOUTH TURN WHITE TO BROWN. PAIN IN THE THROAT & STOM 
DIFFICULTY IN SWALLOWING. INTENSE THIRST, NAUSEA & VOMITING FOLLOWED 
DIARRHEA. CONTACT MAY PRODUCE SEVERE BURNS. 
Emergency/First Aid Proc: EYES & SKIN: IMMEDIATELY FLUSH WITH PLENTY 
WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED CLOTHING & 
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CALL A PHYSICIAN. INHALED: REMOVE TO FRESH AIR. IF NOT BREATHING, GI 
ARTIFICIAL RESPIRATION. CALL A PHYSICIAN. INGESTED: DO NOT INDUCE VO 
GIVE LARGE QUANTITIES OF WATER. CALL A PHYSICIAN IMMEDIATELY. MATERI 
CORROSIVE TO INTESTINAL TRACT. USE GASTRIC LAVAGE W/CAUTION. 
.................................................................... 

Precautions for Safe Handling and Use 
.................................................................... 

Steps If Mat1 Released/Spill: KEEP PEOPLE AWAY. SHUT OFF OR EXTINGUI 
SOURCES OF IGNITION. KEEP UPWIND. SHUT OFF LEAK IF WITHOUT RISK. WEA 
& FULL PROTECTIVE CLOTHING INCLUDING BOOTS. DIKE W/SAND OR EARTH & P 
INTO SALVAGE TANK. FLUSH SPILL AREA W/WATER & NEUTRALIZE. 
Neutralizing Agent: LIME OR SODA ASH. 
Waste Disposal Method: FOLLOW LOCAL,STATE AND FEDERAL REGULATIONS. F 
NEUTRALIZED MATERIAL TO THE SEWER WITH MUCH WATER. IF NOT DILUTED & 
NEUTRALIZED, THIS PRODUCT CAN BECOME A HAZARDOUS WASTE PER EPA/RCRA. 
Precautions-Handling/Storing: AVOID BREATHING VAPOR. HANDLE ONLY IN 
WITH SUFFICIENT VENTILATION TO PREVENT EXPOSURE OR WEAR A SUITABLE 
RESPIRATOR. DO NOT GET IN EYES,ON SKIN. 
Other Precautions: WEAR CHEMICAL GOGGLES, FACE SHIELD, RUBBER GLOVES 
FULL PROTECTIVE CLOTHING INCLUDING BOOTS. DO NOT TAKE INTERNALLY. WA 
THOROUGHLY AFTER HANDLING. EMPTIED CONTAINER RETAINS VAPOR & PRODUCT 
RESIDUE. OBSERVE ALL LABELED SAFEGUARDS. 
.................................................................... .................................................................... 

Control Measures 
.................................................................... .................................................................... 
Respiratory Protection: USE NIOSH APPROVED EVLL FACE EQUIPMENT WHEN 
AIRBORNE EXPOSURE LIMITS ARE EXPECTED. CONSULT RESPIRATOR MANUFACTUR 
DETERMINE APPROPRIATE TYPE EQUIPMENT FOR GIVEN APPLICATION. 
Ventilation: PROVIDE VENTILATION TO CONTROL EXPOSURE LEVELS BELOW A1 
EXPOSURE LIMITS. LOCAL EXHAUST VENTILATION PERFERRED. 
Protective Gloves: IMPERVIOUS GLOVES. 
Eye Protection: CHEMICAL SAFETY GOGGLES. 
Other Protective Equipment: EYE BATHS, SAFETY SHOWERS, FACE SHIELDS, 
IMPERVIOUS APRON. 
Work Hygienic Practices: REMOVE CONTAMINATED CLOTHING PROMPTLY AND L 
BEFORE REUSE. WASH IMMEDIATELY WHEN SKIN IS CONTAMINATED. 
Suppl. Safety & Health Data: WASH THOROUGHLY AFTER HANDLING. CAUSES 
BURNS TO EYES AND SKIN. VAPOR IS SEVERELY IRRITATING TO RESPIRATORY 
KEEP CONTAINER CLOSED WHEN NOT IN USE. NSN CANCELLED. .................................................................... .................................................................... 

Transportation Data 
.................................................................... .................................................................... 
Trans Data Review Date: 88320 
DOT PSN Code: HJG 
DOT Proper Shipping Name: HYDROCHLORIC ACID, SOLUTION 
DOT Class: 8 
DOT ID Number: UN1789 
DOT Pack Group: I1 
DOT Label: CORROSIVE 
IMO PSN Code: IEX 
IMO Proper Shipping Name: HYDROCHLORIC ACID,SOLUTION 
IMO Regulations Page Number: 8183 
IMO UN Number: 1789 
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IMo UN Class: 8 
IMo Subsidiary Risk Label: - 
IATA PSN Code: NPG 
IATA UN ID Number: 1789 
IATA Proper Shipping Name: HYDROCHLORIC ACID SOLUTION 
IATA UN Class: 8 
IATA Label: CORROSIVE 
AFI PSN Code: NPG 
AFI Symbols: T 
AFI Prop. Shipping Name: HYDROCHLORIC ACID, SOLUTION 
AFI Class: 8 
AFI ID Number: UN1789 
AFI Pack Group: I1 
AFI Label: CORROSIVE 
AFI Special Prov: A3,A6,N41 
AFI Basic Pac Ref: 12-5 
Additional Trans Data: DANGER! CAUSES SEVERE BURNS TO EYES AND SKIN. 
IS SEVERELY IRRITATING TO RESPIRATORY TRACT. KEEP CONTAINER CLOSED. 
ALL LABELED SAFEGUARDS. NSN CANCELLED. 
.................................................................... 

Disposal Data 
-----------------------------------------------------=====---------- ..................................................... 
Disposal Data Review Date: 90150 
Rec # For This Disp Entry: 01 
Tot Disp Entries Per NSN: 002 
Landfill Ban Item: YES 
Disposal Supplemental Data: lWASH THOROUGHLY AFTER HANDLING. CAUSES 
BURNS TO EYES AND SKIN. VAPOR IS SEVERELY IRRITATING TO RESPIRATORY 
KEEP CONTAINER CLOSED WHEN NOT IN USE. NSN CANCELLED. IN CASE OF ACC 
EXPOSURE OR DISCHARGE, CONSULT HEALTH AND SAFETY FILE FOR PRECAUTION 
1st EPA Haz Wst Code New: DO02 
1st EPA Haz Wst Name New: CORROSIVE 
1st EPA Haz Wst Char New: CORROSIVITY 
1st EPA Acute Hazard New: NO 
----------------------------------------------------------------==== ................................................................ 

Label Data 
----------------------------------------------------------------==== ................................................................ 
Label Reauired: YES 
Label status: F 
Special Hazard Precautions: CONTACT CAUSES BURNS TO SKIN AND EYES. I 
INHALED, MAY BE HARMFUL. FIRE MAY PRODUCE IRRITATING OR POISONOUS GA 
RUNOFF FROM FIRE CONTROL OR DILUTION WATER MAY CAUSE POLLUTION. 
Label Name: MONSANTO CO 
Label Street: 800 N LINDBERGH BLVD 
Label City: ST LOUIS 
Label State: MO 
Label Zip Code: 63141 
Label Country: US .................................................................... .................................................................... 
URL for this msds http://siri.org. If you wish to change, add to, o 
delete information in this archive please sent updates to danPsiri.0 
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Name: HACH CO. 
Street: 5600 LINDBERGH DR. 
P. 0. Box: 389 
City: LOVELAND 
State: CO 
Country: US 
Zip Code: 80539 
Emerg Ph #:  800-227-4224 OR 303-623-5716 SUPP. 
Info Ph #:  800-227-4224 

Company ' s 
Company' s 
Company' s 
Company's 
Company's 
Company's 
Company' s 
Company ! s 
com&nyt s 
Record No. For Safety Entry: 001 
Tot Safety Entries This Stk#: 001 
Status: SE 
Date MSDS Prepared: 02NOV93 
Safety Data Review Date: 19APR96 
Supply Item Manager: KX 
MSDS Serial Number: BYTMH 
Hazard Characteristic Code: C1 
Unit Of Issue: BT 
Unit Of Issue Container Qty: 1 PT 
Type Of Container: BOTTLE 
Net Unit Weight: 1.6 LBS 
.................................................................... .................................................................... 

Ingredients/Identity Information 
.................................................................... .................................................................... 
Proprietary: NO 
Ingredient: SODIUM HYDROXIDE 
Ingredient Sequence Number: 01 
Percent: 50 
NIOSH (RTECS) Number: WB4900000 
CAS Number: 1310-73-2 
OSHA PEL: NOT ESTABLISHED 
ACGIH TLV: NOT ESTABLISHED 
Other Recommended Limit: NONE RECOMMENDED ..................................... 
Proprietary: NO 
Ingredient: WATER 
Ingredient Sequence Number: 02 
Percent: 50 
NIOSH (RTECS) Number: ZCOllOOOO 
CAS Number: 7732-18-5 
OSHA PEL: NOT ESTABLISHED 
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DOT 
DOT 
DOT 
DOT 
DOT 
DOT 
IMO 
IMO 
IMO 
IMO 
IMO 
IMO 

PSN Code: NGY 
Proper Shipping Name: SODIUM HYDROXIDE SOLUTION 
C l a s s :  8 
ID Number: UN1824 
Pack Group: I1 
Label: CORROSIVE 
PSN Code: NTB 
Proper Shipping Name: SODIUM HYDROXIDE, SOLUTION 
Regulations Page Number: 8226 
UN Number: 1824 
UN Class: 8 
Subsidiary Risk L a b e l :  - 

IATA PSN Code: WST 
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IATA UN ID Number: 1824 
IATA Proper Shipping Name: SODIUM HYDROXIDE SOLUTION 
IATA UN Class: 8 
IATA Label: CORROSIVE 
AFI PSN Code: WST 
AFI 
AFI 
AFI 
AFI 
AFI 
AFI 
AFI 

Prop. Shipping Name: SODIUM HYDROXIDE, SOLUTION 
Class: 8 
ID Number: UN1824 
Pack Group: I1 
Label: CORROSIVE 
Special Prov: N34 
Basic Pac Ref: A12.3 

MMAC Code: NR 
............................................... 

Disposal Data 
................................................... 
.................................................................... 

Label Data 
--------------------------------------------------------------====== ....................................................... 
Label Required: YES 
Technical Review Date: 19APR96 
Label Date: UNDATED 
Label Status: D 
Common Name: SODIUM HYDROXIDE SOLUTION 50% (W/W) 
Chronic Hazard: NO 
Signal Word: WARNING! 
Acute Health Hazard-Moderate: X 
Contact Hazard-Moderate: X 
Fire Hazard-None: X 
Reactivity Hazard-None: X 
Special Hazard Precautions: STORE TIGHTLY CLOSED. IN CASE OF SPILL: 
THE SPILL WITH CITRIC ACID OR ANOTHER SOL ACID MATERIAL. SCOOP SLURR 
BEAKER. ADD WATER AND NEUTRALIZE LIQUID TO PH BETWEEN 6 AND 9. FLUSH 
NEUTRALIZED WASTE TO THE DRAIN WITH EXCESS WATER. FIRST AID: EYE AND 
IMMEDIATELY FLUSH EYES AND SKIN WITH WATER FOR 15 MINUTES. REMOVE 
CONTAMINATED CLOTHING. CALL PHYSICIAN. INGESTION-DO NOT INDUCE VOMIT 
GIVE 1-2 GLASSES OF WATER. CALL A PHYSICIAN IMMEDIATELY. NEVER GIVE 
ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. INHALATION-REMOVE TO FRE 
GIVE ARTIFICIAL RESPIRATION IF NECESSARY. CALL PHYSICIAN. 
Protect Eye: X 
Protect Skin: X 
Label 
Label 
Label 
Label 
Label 
Label 
Label 
Label 

Name: HACH CO. 
Street: 5600 LINDBERGH DR. 
P.O. Box: 389 
City: LOVELAND 
State: CO 
Zip Code: 80539 
Country: US 
Emergency Number: 800-227-4224 OR 303-623-5716 SUPP. 

URL for this msds http://siri.org. If you wish to change, add to, o 
delete information in this archive please sent updates to dan@siri.o 
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UNION OIL -- UNOULL AIR TOOL LUBRICANT 
MATERIAL SAFETY DATA SHEET @ FSC: 9150 
NIIN: 00N055129 
Manufacturer's CAGE: 23034 
Part No. Indicator: A 
Part NumberlTrade Name: UNOCAL AIR TOOL LUBRICANT 

Cond To Avoid (Stability) : NONE SPECIFIED BY MANUFACTURER. 
Materials To Avoid: STRONG ACIDS OR BASES, OXIDIZING AGENTS & SELECTED 
,NES. 
Hazardous Decomp Products: COMBUSTION MAY YIELD CO, C02, AND OXIDES OF 
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Common Name: UNOCAL AIR TOOL LUBRICANT 
Chronic Hazard: NO 
Signal Word: WARNING! 
Acute Health Hazard-Slight: X 
Contact Hazard-Moderate: X 
Fire Hazard-Slight: X 
Reactivity Hazard-None: X 
Special Hazard Precautions: ACUTE:THIS MATERIAL MAY CAUSE IRRITATION TO 
THE EYE, SKIN, NOSE, THRAOT AND DIGESTIVE TRACT. EYES:DIRECT CONTACT MAY 
CAUSE BURNING, TEARING AND REDNESS. SK1N:PROLONGED OR REPEATED CONTACT MAY 
CAUSE REDNESS, BURNING AND DERMATITIS. CHR0NIC:NONE LISTED BY MANUFACTURER. 
Protect Eye: Y 
Protect Skin: Y 
Protect Respiratory: Y 
Label Name: UNION OIL CO 
Label street: 1201 w 5TH ST 
Label City: LOS ANGELES 
Label State: CA 
Label Zip Code: 90017 
Label Country: US 
Label Emergency Number: 213-664-2121 
-------------------------------------------------------------========== ................................................ 
URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan@siri.org. 



Page 1 of 4 

MOBIL OIL -- RARUS 427 - LUBRICATING OIL,AIR COMPRESSOR 
MATERIAL SAFETY DATA SHEET 
FSC: 9150 
NIIN: 011582881 
Manufacturer's CAGE: 3U728 
Part No. Indicator: A 
Part Number/Trade Name: RARUS 427 
........................................................................... 

General Information 
........................................................................... 
Item Name: LUBRICATING OIL,AIR COMPRESSOR 
Company's Name: MOBIL OIL CORP 
Company's Street: 3225 GALLONS ROAD 
Company's City: FAIRFnX 
Company's State: VA 
Company's Country: US 
Company's Zip Code: 22037-0001 
Company's Emerg Ph #: 609-737-4411/CHEMTREC 800-424-9300 
Company's Info Ph # :  800-662-4525/800-227-0707 X3265 
Distributor/Vendor # 1: MOBIL OIL CORP ENVIRONMENTAL AFFAIRS & T 
Distributor/Vendor # 1 Cage: OFLHKO 
Record No. For Safety Entry: 006 
Tot safety Entries This Stk#: 010 
Status: SE 
Date MsDS Prepared: 09SEP94 
Safety Data Review Date: 22SEP95 
Supply Item Manager: CX 
MSDS Serial Number: BQDPX 
Specification Number: NONE 
Spec Type, Grade, Class: NONE 
Hazard Characteristic Code: N1 
Unit Of Issue: CN 
Unit Of Issue Container Qty: 5 GALLONS 
Type Of Container: PPP-P-704 
Net Unit Weight: 36.7 LBS 
NRC/State License Number: NONE 
Net Propellant Weight-Ammo: NONE 
............................................................................. 

Ingredients/Identity Information 
............................................................................. 
Proprietary: NO 
Ingredient: WFACTURER CLAIMS ONLY NON-HAZARDOUS INGREDIENTS W/O 
SPECIFYING ANY INDIVIDUAL INGREDIENT. 
Ingredient Sequence Number: 01 
Percent: 100 
NIOSH (RTECS) Number: 1000314NH 
OSHA PEL: NOT ESTABLISHED 
ACGIH TLV: NOT ESTABLISHED 
Other Recommended Limit: NONE RECOMMENDED ..................................... 
Proprietary: NO 
Ingredient: ALKYL AMIDE 
Ingredient Sequence Number: 02 
Percent: <3 
NIOSH (RTECS) Number: 1000929AA 
OSHA PEL: NOT ESTABLISHED 
ACGIH TLV: NOT ESTABLISHED 
Other Recommended Limit: NONE RECOMMENDED 
..................................... 
Proprietary: NO 
Ingredient: VOLATILE ORGANIC COMPOUNDS (C5.00 (WT % ) ;  0.367 LBSIGAL) 
Ingredient Sequence Number: 03 
NIOSH (RTECS) Number: 9999999VO 
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OSHA PEL: NOT RELEVANT 
ACGIH TLV: NOT RELEVANT 
Other Recommended Limit: NONE RECOMMENDED 
........................................................................... 

physical/Chemical Characteristics 
........................................................................... 

Appearance And Odor: AMBER LIQUID, MILD ODOR 
Boiling Point: 601F,316C 
Melting Point: N/A 
Vapor Pressure (MM Hg/70 F): <1.0 
Vapor Density 1 :  >2.0 
Specific Gravity: 0.88 
Decomposition Temperature: UNKNOWN 
Evaporation Rate And Ref: N/A 
Solubility In Water: NEGLIGIBLE 
Percent Volatiles By Volume: EXEMPT 
Viscosity: 95.7 CST 
pH: N/A 
Corrosion Rate (IPY): UNKNOWN 
Autoignition Temperature: NE 
............................................................................. 

Fire and Explosion Hazard Data 
........................................................................... 
Flash Point: >450F,>232C 
Flash Point Method: COC 
Lower Explosive Limit: N/A 
upper Explosive Limit: N/A 
Extinguishing Media: CARBON DIOXIDE, FOAM, DRY CHEMICAL 6 WATER FOG. 
Special Fire Fighting Proc: WEAR SELF-CONTAINED BREATHING APPARATUS IN 
ENCLOSED AREA. WATER/FOAM MAY CAUSE FROTHING. USE WATER TO COOL CONTAINERS. 
USE WATER TO FLUSH SPILLS FROM EXPOSURE. 
Unusual Fire And Expl Hazrds: PREVENT FIRE CONTROL RUNOFF FROM ENTERING 
STREAMS, SEWERS OR DRINKING WATER SUPPLY. 
=========================================================================== 

Reactivity Data 
....................................................... 
Stability: YES 
Cond To Avoid (Stability]: EXTREME HEAT 
Materials To Avoid: STRONG OXIDIZING AGENTS 
Hazardous Decomp Products: CARBON MONOXIDE 
Hazardous Poly Occur: NO 
Conditions To Avoid (Poly): WILL NOT OCCUR. 
=========================================================================== 

Health Hazard Data 
----------================================================================= 

LD50-LC50 Mixture: ORAL LD50 (RAT) IS >ZOO0 MG/KG 
Route of Entry - Inhalation: NO 
Route Of Entry - Skin: YES 
Route of Entry - Ingestion: NO 
Health Haz Acute And Chronic: ACUTE-1NGESTION:PRACITCALLY NON-TOXIC. 
1NHALATION:NOT APPLICABLE. HARMFUL CONCENTRATIONS OF MISTS ARE UNLIKELY TO 
OCCUR IN NORMAL HANDLINR &/OR MISUSE OF THE PRODUCT. EYE:PRACTICALLY NON- 
IRRITATING. SK1N:PRACTICALLY NON-IRRITATING & NON-TOXIC. CHRON1C:MOBIL 
TESTS SHOWED NOT ADVERSE EFFECTS AND NO SENSITIZATION. 
Carcinogenicity - NTP: NO 
Carcinogenicity - IARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: CHRONIC MOUSE SKIN PAINTING STUDIES HAVE 
SHOWED NO EVIDENCE OF CARCINOGENIC EFFECTS. 
Signs/Symptoms Of Overexp: POSSIBLE SKIN AND EYE IRRITATION ESPECIALLY 
W/PROLONGED &/OR REPEATED CONTACT. 
Med Cond Aggravated By EXp: MFR GAVE NO INFORMATION ON MSDS. 
Emergency/First Aid Proc: IF IRRITATION OCCURS, GET MEDICAL ATTENTION. 
EYE:FLUSH W/WATER 15 MIN. SK1N:WASH W/SOAP 6 WATER. REMOVE CONTAMINATED 
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CLOTHING & LAUNDER BEFORE REUSE. 1NHALED:NOT EXPECTED TO BE A PROBLEM. 
1NGESTED:IF >0.5  L INGESTED, DO NOT INDUCE VOMITING. GIVE 1-2 GLASSES OF 
WATER TO DRINK. GET IMMEDIATE MEDICAL ATTENTION. NOTHING BY MOUTH IF 
UNCONSCIOUS. ASPIRATION HAZARD:MAY CAUSE CHEMICAL PNEUMONITIS. 
........................................................................... 

Precautions for Safe Handling and Use 
........................................................................... 
Steps If Mat1 ~eleased/Spill: ABSORB ON FIRE RETARDANT MATERIAL. SHOVEL UP 
& DISPOSE. REPORT SPILLS TO APPROPRIATE AUTHOUITIES AS REQUIRED. U S COAST 
GUARD ( 8 0 0 - 4 2 4 - 8 8 0 2 )  REQUIRES IMMEDIATE REPORTING OF SPILLS THAT COULD 
REACH ANY WATERWAY. CHEMTREC (800 -424-9300)  FOR ROAD SPILL. 
Neutralizing Agent: NOT APPLICABLE 
Waste Dis~osal Method: DISPOSE OF AT APPROPRIATE WASTE DISPOSAL FACILITY 
I/A/W CURKENT APPLICABLE LAWS & REGULATIONS & PRODUCT CHARACTERISTICS AT 
TIME OF DISPOSAL. PREVENT SPILLS FROM ENTERING STORM SEWERS, DRAINS, SOIL. 
SEE SUPP DATA. 
Precautions-Handling/Storing: DO NOT STORE IN OPEN OR UNLABELLED 
CONTAINERS. STORE AWAY FROM STRONG OXIDIZING AGENTS OR COMBUSTIBLE 
MATERIAL. 
Other Precautions: THIS MATERIAL IS NOT INTENDED FOR USE IN AIR 
COMPRESSORS FOR BREATHING APPLICATIONS. 
......................................................... 

Control Measures 
........................................................................... 
Respiratory Protection: NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS 
ON USE & W~ADEQUATE VENTILATION. 
Ventilation: USE IN A WELL VENTILATED AREA. 
Protective Gloves: OIL RESISTANT GLOVES 
Eye Protection: NORMAL INDUSTRIAL EYE PROTECTION PRACTIC 
Other Protective Equipment: MFR GAVE NO INFORMATION ON MSDS. 
Work Hygienic Practices: MFR:? HM1S:USE W O D  INDUSTRIAL HYGIENE PRACTICES. 
MINIMIZE CONTACT & WASH THOROUGHLY AFTER HANDLING. 
Suppl. Safety & Health Data: PRODUCT IS SUITABLE FOR BURNING IN A 
CONTROLLED INCINERATOR PER RCRA. PRODUCT IS SUITABLE FOR PROCESSING BY AN 
APPROVED RECYCLING FACILITY OR DISPOSED AT ANY GOVERNMENT APPROVED WASTE 
DISPOSAL FACILITY. USE OF THESE METHODS IS SUBJECT TO USER COMPLIANCE W/ 
FEDERAL, STATE & LOCAL REGULATIONS AT THE TIME OF DISPOSAL. 
........................................................................... 

Transportation Data 
........................................................................... 
Trans Data Review Date: 95265  
DOT PSN Code: ZZZ 
DOT Proper Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATION 
IMO PSN Code: ZZZ 
IMO Proper Shippinq Name: NOT REGULATED FOR THIS MODE OF TRANSPORTATION 
IATA PSN code:-iZ~- 
IATA Proper Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATION 
AFI PSN Code: ZZZ 
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Reactivity Hazard-None: X 
PRACITCALLY NON-TOXIC. 1NHALATION:NOT APPLICABLE. HARMFUL CONCENTRATIONS OF 
MISTS ARE UNLIKELY TO OCCUR IN NORMAL HANDLING &/OR MISUSE OF THE PRODUCT. 
EYE : PRACTICALLY NON-IRRITATING. SKIN: PRACTICALLY NON-IRRITATING & NON- 
TOXIC. DO NOT STORE IN OPEN OR UNLABELLED CONTAINERS. STORE AWAY FROM 
STRONG OXIDIZING AGENTS OR COMBUSTIBLE MATERIAL. IN CASE OF SPILL: ABSORB 
ON FIRE RETARDANT MATERIAL. SHOVEL UP & DISPOSE. REPORT SPILLS TO 
APPROPRIATE AUTHOUITIES AS REQUIRED. U S COAST GUARD (800-424-8802) 
REQUIRES IMMEDIATE REPORTING OF SPILLS THAT COULD REACH ANY WATERWAY. 
CHEMTREC (800-424-9300) FOR ROAD SPILL 
Protect Eye: Y 
Protect Skin: Y 
Label Name: MOBIL OIL CORP 
Label Street: 3225 GALLONS ROAD 
Label City: FAIRFAX 
Label State: VA 
Label Zip Code: 22037-0001 
Label Country: US 
Label Emergency Number: 609-737-4411/CHEMTREC 800-424-9300 ....................................................................... ....................................................................... 
URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan@siri.org. 
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This document presents standard operating procedures for 
laboratory and field activities. These protocols may be 
incorporated by reference into the Comprehensive Quality 
Assurance Plans required by Chapter 17-160, F.A.C. 

In addition, this document specifies the format, content and 
requirements of a Comprehensive Quality Assurance Plan that 
adopts these procedures. 
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ACRONYMS 

AOAC 
ASTM 
CCC 
CFR 
CL 
CLP 
CompQAP 
cv 
DER 

DQO 
EPA 
FR 
HRS 

I 
I DL 
MDL 
NIST 

NPDES 
NTIS 
OGC 
PEA 
PQL 
Q A 
QAP 
QAPP 
CAO 
Q AS 
QC 
R 
RPD 
RQAP 
RS D 
S D 
SOP 
sm 
UIC 
U.S.C. 
USGS 
UST 
VOC 
WMD 

Association of official Analytical Chemists 
American Society for Testing and Materials 
Continuing Calibration Check 
Code of Federal Regulations 
Confidence Level 
Contract Laboratory Program 
Comprehensive Quality Assurance Plan 
Coefficient of Variation 
(State of Florida) Department of Environmental 
Regulation 

Data Quality Objective 
(United States) Environmental Protection Agency 
Federal Register 
(Florida Department of) Health and Rehabilitative 
Services 

Industrial Index 
Instrument Detection Limit 
Method Detection Limit 
National Institute of Standards and Technology 

(previously NBS) 
National Pollutant Discharge Elimination System 
National Technical Information Service 
Office of General Counsel (DER) 
Performance Evaluation 
Practical Quantitation Limit 
Quality Assurance 
Quality Assurance Plan 
Quality Assurance Project Plan 
Quality Assurance Officer 
Quality Assurance Section 
Quality Control 
Recovery (%R: Percent R) 
Relative Percent Difference 
Research Quality Assurance Plan 
Relative Standard Deviation (%RSD:  Percent RSD) 
Standard Deviation 
Standard Operating Procedure 
Standard Reference Material 
Underground Injection Control 
United State Congress 
United States Geological Survey 
Underground Storage Tank 
Volatile organic compound 
Water Management ~istrict 
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4.2 AQUEOUS SAMPLING PROCEDURES 

4.2.1 General 
There are several requirements that are common to all typss Of 

surface water sampling events and are independent of technique. 
Several of these requirements are concerned with sample 
parameters that are inherently difficult to sample. In addition 
to the below procedures, overall care must be taken in regards to 
equipment handling, container handling/storage, decontamination, 
and record keeping. 

4.2.1.1 Sample collection equipment and non-preserved sample 
containers must be rinsed with sample water before the actual 
sample is taken. Exceptions to this are: oil & grease, TRPH, 
microbiological, VOCs, or any pre-preserved container. 

4.2.1.2 If protective gloves are used (see Section 4.0.2), 
.they shall be clean, new and disposable. These should be changed 
prior to moving to the next sampling point. 

4.2.1.3 Sample containers for source (i.e. concentrated 
wastes) samples or samples suspected of containing high 
concentrations of contaminants shall be placed in separate 

'0 plastic bags immediately after collecting, preserving, tagging, 
etc. 

4.2.1.4 If possible, ambient, or background samples should be 
collected by.different field teams. If separate collection is 
not possible, the ambient or background samples shall be 
collected first and placed in separate ice chests or shipping 
containers. Highly contaminated samples shall never be placed in 
the same ice chest as environmental samples. It is a good 
practice to enclose highly contaminated samples in a plastic bag 
before placing them in ice chests. Ice chests or shipping 
containers with samples suspected of being highly contaminated 
shall be lined with new, clean, plastic bags. 

4.2.1.5 If possible, one member of the field team should take 
all the notes, fill out tags, etc., while the other member does 
all..of the sampling. 

4.2.1.6 Teflon or glass is preferred for collecting samples 
where trace contaminants are of concern. Equipment constructed 
of rubber or plastic (e.g., PVC, Tygon, most Van Dorn Samplers) 
shall not be used to collect samples for trace organic compound 
analyses. 
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4.2.2 S~ecial Parameter - S~ecific Handlins Procedures 

1. Since the concentration standards and/or guidance criteria 
for many analytes are in the (sub)parts per billion range, 
extreme care must be taken to prevent cross-contamination. 

2. Most of the parameter groups listed in sections 4.2.2.1 
through 4.2.2.8 below, shall be taken as grab samples unless 
Department requirements dictate otherwise. The exceptions are 
extractable organics and total metals which may be taken as 
composites, if required. 

3. There is a greater chance of cross contamination when 
collecting composites because of increased sample handling and 
more equipment. 

4. The following eight categories of parameters have specific 
sampling techniques and considerations which must be followed to 
collect unbiased, uncontaminated samples. 

. THE PROCEDURES OUTLINED BELOW SHALL BE USED FOR ALL AQUEOUS 
SAMPLING (I.E. SURFACE WATER, WASTEWATER, GROUNDWATER, STORMWATER 
ETC. 1 .  

4.2.2.1 Metals Sampling A 

. . Sample containers 
J., New or properly cleaned plastic c o n t a i d  

sampling. Glass bottles ma2 
prone to breakage and occas 

&either leach or adsorb q& 

h e r s  for metals 
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Samples must be extracted within 7 days of sample 
ction and the extracts analyzed within 40 days 

residual chlorine is present, sodium ti-&& 
?d . 
hlection protocol: 

ttles should be prer hL except Total Reco 
m i l  & Grease.,> 

rsample to a 
-he Teflon lined- 

KY - 7 
iple label, seal (if requl. 

 in-of -custody form. 
e sample bottle in a plastic sampP 

t ice immediately. 
k k e  a note on the lab transmittal form 
that appear highly contaminated or exhibit ot?k? 

%a1 characteristics (i.e. foaming, odor, etc.). 

4.2. r. 3 Volatiles Sampling l 
a. Sample containers 

1. Analysis of volatile organic substances requires a 
glass sample vial, sealed with a teflon-coated septum. 

2. AT A MINIMUM, duplicate samples must be collected, - 
although some laboratories require three or more vials. If 
the containers are not supplied by the laboratory, verify 
the laboratory's policy on how many vials are necessary and 
collect the specified number of vials. 

3 .  Visually inspect the glass vials to assure that 
I 

there are no glass or septum defects (e.9. rim must have 
not nicks or visible depressions): septum must not be 
deformed, etc.). If defects are present and/or sample 

~ 
I 

containers or septums do not appear to be clean, the vials 
must be discarded. I I 

4 .  Sample vials may be purchased precleaned from 
commercial vendors, or must be cleaned according to 
pr0tOcols outlined in Section 4 . 4 . 1 .  

5. NOTE: VIALS FOR VOCS ARE NOT RINSED WITH SAMPLE. 
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b. Preservation 
1. Table 4.2 must be followed to determine the specific 

preservation method for each group of volatile organic 
compounds. 

2. If residual chlorine is not present, the vials shall 
be filled with the sample, acidified (prepreserved 
containers are acceptable) with HCI and labeled 
"preserved". 

3. If the volatile aromatics are to be analyzed within - 
7 days, HC1 is not necessary. 

4. Sodium thiosulfate must be added to samples with 
residual chlorine (see sampling protocols below). 

5. Samples must be placed on wet ice immediately after 
sample collection. A temperature of 4 C must be maintained 
until the sample has arrived at the laboratory. 

c. Sample collection protocols: 
1. All fuel or exhaust sources which could cause VOC 

contamination must be situated well away and downwind of 
the sampling site (see Section 4.0.5). 

a. If possible, fuels should be transported and 
stored in a separate vehicle from empty vials and 
collected samples. 
b. All petroleum fueled engines (including the 
vehicle) must be situated downwind of the sampling 
operations. 

2. Samples shall not be aerated during sample 
collection. 

a. Extreme caution must be exercised when filling a 
vial to avoid any turbulence which could promote 
volatilization. 
b. Carefully pour the sample down the SIDE of the 
vial to minimize turbulence. As a rule, it is best 
to gently pour the last few drops into the vial so 
that surface tension holds the water in a "convex 
menisc~s.~ 

3 .  Do not allow the sampling equipment to touch the rim 
of the sample container. 

a. For bailer sampling, it may be necessary utilize 
a stainless steel or Teflon delivery tube or 
"pigtail" to obtain a gentle trickle of sample into 
the vial. 
b. It is sometimes difficult to completely fill the 
vial directly from some waste streams. The sample 
may be collected in a precleaned intermediate sample 
collection device made of the appropriate materials 
[see Table 4.1) and carefully poured into the VOC 
vials. 

4. The investigator must determine if the water to be 
sampled contains residual chlorine. 
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a. If residual chlorine is present; add 10 mg of 
sodium thiosulfate to the vial (laboratory may suppip 
vials with premeasured quantities). 
b. Fill the vial 90% with sample. 
c. Add four drops of concentrated HC1 (more acid may 
be needed if the sample is known to contain high 
levels of bicarbonate or is otherwise buffered). Add 
additional sample (if needed) to create a convex 
meniscus and cap with zero headspace (see 5 below). 
d. Label vial appropriately (preserved/sodium 
thiosulfate/acid). 

5. The sample must be collected so that there are no 
air bubbles in the container after the screw cap and septum 
seal are applied. 

a. Vial must be filled so that the sample surface is 
above the container rim (convex meniscus). 
b. The cap with the septum is then quickly applied 
(make sure teflon side of septum is down). Some 
sample may overflow, but air space in the bottle 
must be eliminated. 
c. If acid has been added to the sample, tip the 
vial gently two or three times to distribute the 
preservative. 
d. Turn the bottle over and tap it to check for 0 ...., 

... 
bubbles. 

1. , If any are present, remove the cap, add a few 
> more drops of sample, recap and test for bubbles. 

REPEAT NO MORE THAN 3 TIMES. 
6. Sampling and preservation containers may be 

prelabeled prior to any field activities. This may reduce 
confusion during a sampling event. 

7. All the vials must be labeled. Make note in the 
field records of any samples that appear highly 
contaminated or appear to effervesce when acid is added. 
NOTE: If the sample reacts with the acid by generating - 
gas, DER recommends collecting unpreserved samples for 
analysis (seven-day holding time must be met). 

8. Wrap each vial in bubble-wrap, or equivalent, and 
place each vial in a small ziplock-type bag and immediately 
place on wet ice. 

9. Complete field records. 
10. Protect samples from environmental contamination 

during storage and transport to the laboratory (4.2.2.3.c.l 
above). 

a. As an added measure, replicate samples may be 
s'ealed in a container with vermiculite. This will add 
further protection from potential contamination. 
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5. Fill the bottle to almost to capacity (if collecting 1. 
VOC or trihalomethane samples, see 4.2.7.2.i below). 

r, hold the open end of the container a 

-of-custody form. 

h. Place the 
cool to 4 C on 

4.2.7.3 Sampling Drinkin 
a. Selection of the s 

the sample must be 
ither the kitchen or 

bathroom. 
b. Samp1.e~ must b water HAS NOT been 
used for at least 
C. DO NOT FLUSH 
d. Collect the container for 

e. Tilt th 
the interio e. DO NOT AGITATE. 
f. If the lner was prepreserved, ho 

way from you while filling. 
atives (if needed). 

x the preservatives. 

ce the sample bottle in a plastic sample bag. 
. /  

4 . 2 . 8  Drinkina Water Sup~lv Svstem Sam~linq 

The following protocols shall be followed: 
1. When sampling for drinking water compliance, the sampling 

spigot is normally designated by permit or municipal authoiitics. 
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The location may be near the supply line or may be an outside 
spigot on a private residence. 

2. Procedures to sample drinking water directly from the 
supply system is th'e same as above, except for treatment of 
residual chlorine. 

a. Lines shall be flushed for 2 to 5 minutes before 
collecting any samples. 
b. Reduce the flow rate to less than 500 ml/min (1/8" 
stream) before collecting samples. 

3. In many instances, the water supply to residences may 
be treated with chlorine which may cause interference with 
certain types of analyses (ex: voc; semi-Volatiles and some 
bacteriological samples). Residual chlorine must be treated with 
the addition of sodium thiosulfate (Na2S203). 

4. Utilizing chemical kits (such as HACH), test the water in 
a separate container for residual chlorine. If residual chlorine 
is present, collect the sample in the appropriate sample 
container(s) using the required preservatives. 

a. Immediately upon sample collection add 0.008% Na2S203 
or 100 mg of NaZS203 per 1 liter of sample water directly 
into the sample container. 
b. After replacing the cap,'tip the container several 
times to mix the preservative. 

5. Affix a sample label, seal and transport on wet ice. 
G. Lead and copper shall be sampled according to protocols 

outlined in 4 . 2 . 7 . 3 .  

4.2.9 Tem~orarv Well Points 

we1 
tYP 

ry or PCAP) , 

situations. 

eaned equipment as desc 

pling with a peristaltic pump 



4.2 
DER SOP 
September 92 

d e  > Page 60 of 60 
\ -. 

carefully wi 

4 . 2 . 5 . 5  and 4 . 2 . 5 . 6  

mplished with 

- 
4.2.10 Airstripper and Remedial Treatment Svstem Sam~ling 

a. Collect effluent samples from airstripper units in a 
similar manner to those described for Drinking Water Supply .a- Systems (Section 4 . 2 . 8 )  . 
b. Remove any tubing from the sampling port and flush for 
one to two minutes. 
c. Reduce flow rate to less than 500 ml/min. and begin 
sample collection. 

4.2.11 Bioassav Samplinq 

When collecting samples for bioassays, the sampling protocols 
outlined in Section 4.2.3 (Surface Water) and 4.2.4 (Wastewater) 
shall be followed. 

The holding time for bioassay samples is 72 hours. 
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