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OPERATION AND iltiAINTENl\NCE PLAN 

·1. INTRODUCTION 

This Operation and ivlaintenance (O&IVl) Plan has been prepared consistent with the 

requirements of the CERCLA Record of Decision (ROD) for Operable Unit One (). The 

O&M Plan describes the general guidelines for effective operation and maintenance of 

the pump-and-treat system. IVlound Plant personnel will operate the plant, conduct 

sampling, and prepare reports. The Mound Plant may elect to subcontract some or all 

of the O&iVl tasks to others. 

The O&M Plan presents the purpose of the pump-and-treat system, general safety 

guidelines, general procedures for operation, and routine maintenance procedures for 

various equipment. Closely related to the operation of the system are certain 

measurements of groundwater, which are used to verify the satisfactory functioning of 

the pump"'and-treat system. The groundwater measurements are briefly described in 

the O&fvi Plan, but a complete discussion is reserved for the Sampling and Analysis 

Plan (SAP), presented as Appendix C. 

2. PURPOSE OF THE PUMP-AND-TREAT SYSTEM 

A groundwater contaminant plume emanates southward from the landfill and travels 

toward the iv1ound Plant water production wells. The primary contaminants of concern 

are cis-1,2-dichloroethene; trans-1 ,2-dichloroethene; tetrachloroethene; 

tetrachloromethane; 1,1, 1-trichloroethane; trichloroethene; trichlorofluoromethane; 

chloroform, and vinyl chloride. The main purpose of the pump-and-treat system is to 

prevent further migration of affected groundwater, and to treat extracted water to 

acceptable levels for disposal. 
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3. PROCESS SUMMARY 

The proposed system will extract the affected groundwater, treat the affected 

groundwater in a low:-profile air stripper, and discharge the treated effluent to a new 

storm drain that passes along the west side of . The pump-and-treat system consists of 

a system of pumps, valves, trays, instruments and electrical controls. 

The three extraction wells will pump at a combined rate of approximately 100 gallons 

per minute (g. p.m.). The estimated average initial VOC concentrations in the extracted 

groundwater before treatment are 274 l.tg!L cis-1,2-dichrloroethene; 3.2 Jl.g/L trans-1,2-

dichloroethene; 125 Jl.Q/L tetrachloroethene; 3.4 Jl.g/L tetrachloromethane; 0.7 J1.9/L 

1,1, 1-trichloroethane; 86 ,ug/L trichloroethene; 5.4 _ug/L trichlorofluoromethane; 43 Jl.g/L 

chloroform, and 3.6 Jl.Q/L vinyl chloride. (Note: These concentrations represent the 

untreated water concentrations below ground. The aforementioned concentrations are 

taken from the OOperable Unit 1 Contract Documents for Remedial Action Pump and 

Treatment System Construction, 0 June 1996 (Appendix E). The air stripper will reduce 

the concentrations before discharge. See Section 7 "Effluent Monitoring" for a 

discussion of tested water quality.) 

Three submersible pumps, one in each extraction well, pump groundwater to the 

treatment system building. The pipelines conveying the water are constructed of 

Schedule 80 PVC plastic. Most of the pipe run is below ~round, put a small portion of 

the pipe run where the pipe enters the side of the building is aboveground. The 

aboveground portion is heated and insulated. The pipes join together at a manifold 

system. 
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After the manifold, the water flows to a low-profile air stripper. In the air stripper, the 

contaminants of concern are each reduced to less than the MCL (generally <5 ,ug/L, 

typically not detectable). The contaminants are transferred from the water to the air 

medium and exhausted outdoors through the air vent. The contaminants dissipate and 

decompose rapidly in the atmosphere. 

After passing through the stripper, the water enters a gravity-flow effluent pipe. The 

effluent pipe is constructed of Schedule 80 PVC plastic. The effluent pipe flows to a 

below-grade storm drain that runs along the West Side of. 

4. SAFETY GUIDELINES 

Safety procedures and lists of any hazardous materials must be made and kept with 

responsible personnel for reference during operation and maintenance. Periodic review 

of safety procedures is recommended. All procedures must be in compliance with 

OSHA regulations. The equipment manufacturers provide specific safety requirements 

associated with the operation and maintenance of specific equipment. Similarly, the 

chemical vendors provide specific safety requirements of water treatment chemicals. 

Safety guidelines for the treatment system are contained in the Site Specific Health and 

Safety Plan (HASP), Appendix 0, and are generally summarized below. 

Environmental 

Volatile organic compounds contaminate the water being treated by this plant. These 
contaminants are not present in high concentrations, but have been shown to in some 
cases to be carcinogenic (cancer causing) or in other ways harmful to human health. 
The following general safety guidelines must be employed: 

1. Prevent skin contact with the influent water being treated. 

2. Repair all water leaks immediately. Water that has spilled or leaked should be 
routed to the floor sump, where it should be pumped to the air stripper for 
treatment. 
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3. Repair all air leaks immediately. The vent pipe contains contaminants liberated 
from the water, so the air should be considered hazardous like the water. 
Although Ohio EPA considers the air emissions from the unit to be "de minimis," 
it is still prudent to minimize occupational exposure to the air. If air is leaking, 
stop the system, ventilate the building's interior, and repair the leak. 

4. Ventilate the building's interior if water leaks are large or have rested on the floor 

for a long time. The contaminants tend to evaporate quickly from water, thereby 

entering the air. 

Chemicals 

Depending on manufadurer's instructions, industrial chemicals may be used for 

cleaning, and those chemicals may be hazardous. The chemicals in question often 

pose hazards from splashing or spraying. Suitable protective clothing, eye protection, 

and gloves are recommended. A portable eyewash/safety shower should be kept in the 

building as a backup protection if protective equipment somehow fails. 

5. PUrviP-AND-TREAT SYSTEM OPERATION 

This subsection describes the operation of the pump-and-treat system. The narrative 

description is intended to assist in the operation and adjustment of the plant. 
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Weli Pumps 

Three well pumps are located underground, one within each extraction well. Each 

well's water travels through a dedicaTed influent pipe to the treatment system building. 

A check valve assures that water cannot flow backward toward a well. A valve to 

achieve the desired flow rate can individually throttle each influent pipe. 

Water Level Control 

Each well contains a level control switch that prevents the well pump from running 

without adequate water level. The pump would become damaged if it ran without 

proper water flow. When the water level drops below the low-level switch, the individual 

pump stops. The well automatically restarts when water level rises above the 

operating-level switch, after a brief (programmable) reset period elapses. The reset 

period is ·controlled by a timer, which eliminates the possibility of the well pump cycling 

too rapidly. 

Pressure Indicators 

An in line pressure gauge, located on the composite header, displays the head 

produced by the pumps and the force of air in the stripper. Exact pressure readings 

(analyzed together with flow readings) can be compared to pump curves to indicate the 

condition of each pump. If unusual pressure is indicated relative to the amount of water 

til at is flowing, the pump must be turned off until the source of blockage is found. 
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Flow ivieter 

Tt"lree individual flow meters indicate the water flow from each well and a non­

resettable totalizer integrates individual1low to record total flow to date. If a well's flow 

rate drops without explanation, test the transmission pipe for leakage. 

Sampling Ports 

Sampling ports allow monitoring of influent and effluent quality. Ports are located at 

each individual well influent, at the composite manifold influent, and at the effluent. 

Floor Sump 

A floor sump collects spilled water. Spilled water can be manually returned to the 

stripper by a sump pump. An alarm is sounded if a high-level indicator is triggered in 

the floor sump. Simultaneously, the well pumps and stripper are all shut down. 

Low-Profile Air Stripper 

The air stripper uses a series of trays for the distribution of water, vvhich is met with a 

crosscurrent of forced air. Water enters at the top of the stripper, and air enters at the 

bottom. The air and volatilized contaminants are vented to vapor phase treatment while 

the treated water falls into the sump tank. The air stripper sump has a high-level switch 

that can deactivate the three well pumps and the air stripper blower. 
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Air Stripper Blower 

The air stripper blower introduces air at the bottom of.the stripper. The blower is 

equipped with pressure switches and a pressure indicator (magneheJicfil). The pressure 

switches shut off the pumps and blower if minimal or excessive pressure develops at 

the blower discharge. The system shutdown caused by an unacceptable pressure 

condition activates the associated alarm, shuts down the blower and shuts down the 

three well pumps simultaneously. A typical cause of excessive pressure is fouling of 

the stripper trays, indicating a need to clean the trays. Typical causes of minimal 

pressure is fouling of the air intake filter(s), loss of large port cover, or closing of the air 

intake gate. 

5.1 Building Power 

WARNING 

Building power must be maintained in winter to prevent 

freezing of water. lf power must be disconnected, 

precautions MUST be taken to prevent freezing~ 

5.1.1 Switch PP-1-A disconnect to ON position. 

5.1.2 S'.-vitch PP-1-B Breaker 2 and 7 to 01\1 position. 

5.1.3 Switch PP-1-D disconnect to ON position. 

5.1.4 Ensure heater on/off switch is in on position with thermostat set to maintain 

temperature above 50 degrees Fahrenheit. 

NOTE 

LP-1-B Main Breaker and Breaker 6 

must stay ON during freezing conditions. 

See above warning. 

5.1.5 Switch LP-1-B Master Breaker and Breakers 1 through 6 to ON position. 
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5.2 System Sta:iup · 

NOTE 

If system has been drained, 

the system MUST be primed with clean .water 

prior to continuing. See Appendix A for LP-1-A Layout. 

5.2.1 If needed, prime the system via the three inch port on top of the Stripper with 

clean water until the Stripper sump has approximately one foot of water in it 

(approximately 125 gallons of water). Ensure Valve 12, for the signt tube is 

open. 

5.2.2 Ensure LP-1-A switches for Panel iviain, Well412, Well 413, Well 414, and 

Blower are in the OFF position. 

5.2.3 Tum LP-1-A Panel Main switch to the ON position. 

5.2.4 Push LP-1-A RESET Button and wait for Low Air Pressure alarm indication. 

5.2.5 Switch PP-1-C disconnect to ON position. 

5.2.6 Switch PP-1-B Breakers 1, 8, 13, and 14 to ON position. 

NOTE 

See Appendix 8 for Valve Layout. 

5.2.7 Ensure Valves 7, 9, 11, and SP-1 through SP-5 are in the CLOSED position. 

5.2.8 Ensure Valves 1 through 6, 8, 10, 12, 1.3, and 14 are in the OPEI'l position. 

5.2.9 Ensure Blower air intake gate valve is in the fully open position. 

5.2.1 0 Turn LP-1-8 Blower switch to OAutomatic" position and push "RESETIJ button. 

5.2.11 Allow Blower to come up to speed and turn LP-1-A switches for Well412, Well 

413, and Well 414 to the "Automatic" position. 

5.2.12 Observe that all four green "ONO lamps are illuminated. 

5.2.13 Observe that all three red "ALAR!VID lamps are not illuminated. 

5.2.14 Observe ivlagnehelic® gauge reads approximately 15 inches of water column. 

5.2.15 Observe that the pressure gauge above Valve 14 reads approximately 10 psi. 
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5.3 System Shutdown 

NOTE 

See Appendix A for LP-1-A Layout. 

Turn OFF LP-1-A Wen switches first! 

Blower will continue to run for time preset 

on internal timer (T0-5) to ensue all water is treated. 

5.3.1 Turn LP-1-A switches for Well412, Well413, Well414, and Blower to the OFF 

position. 

5.3.2 Wait until Blower stops running and Turn LP-1-A Panel Main switch to the OFF 

position. 

5.3.3 Switch PP-1-C disconnect to OFF position. 

5.3.4 Switch PP-1-B Breakers 1, 8, 13, and 14 to OFF position. 

NOTE 

See Appendix B for Valve Layout. 

If below freezing temperatures are expected and 

power to building disconnected, the system 

must be drained to prevent freezing. 

5.3.5 Ensure ALL Valves (1 through 14) and Sample Ports (SP-1 through SP-5) are in 

the CLOSED position. 

5.3.6 Close Blower air intake gate valve. 
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5.4 System Draining 

NOTE 

See Appendix A for LP-1-A La}!out. 

Turn OFF LP-1-A Well switches first! 

Blower will continue to run for time preset 

on internal timer (TD~5) to ensue all water is treated. 

5.4.1 Turn LP-1-A switches forWell412, Well413, Well414, and Blower to the OFF 

position. 

5.4.2 Wait until Blower stops running and Turn LP-1-A Panellvlain switch to the OFF 

position. 

5.4.3 Switch PP-1-C disconnects to OFF position. 

5.4.4 Switch PP-1-B Breakers 1, 8, 13, and 14 to OFF position. 

NOTE· 

See Appendix B for Valve Layout. 

If below freezing temperatures are expected and 

power to building disconnected, the system 

must be drained to prevent freezing. 

5.4.5 Ensure Valves 1 through 6, 8, 12, and 14 are in the OPEN position. 

5.4.6 Ensure Valves 7, 9, 10, 11, 13 and Sample Ports (SP-1 through SP-5) are in the 

CLOSED position. 

5.4.7 Close Blower air intake gate valve. 
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5.4.8 Obtain appropriate containers to capture contaminated water. 

5.4.9 Consult Health and Safety Plan and Industrial Hygiene for proper Personal 

Protective Equipment and monitoring requirements. 

5.4.1 0 Place a container under Valve 7 quick disconnect cap and remove cap. 

5.4.11 Operate Valve 7 to drain manifold piping to container(s). 

5.4.12 Open Sample Ports 1 through 4 to drain and use container to capture water. 

5.4.13 Obtain the Pitless Adapter tool from the southwest corner of the Building. 

5..4.14 Proceed to each well, remove cap, and carefully loosen Pitless Adapter to drain 

unprocessed water back into the well. Be certain not to change the orientation 

of the Pitless Adapter to the opening in the well casing. 

5.4.15 After unprocessed water flow back into the wells stops, tighten the Pitless 

Adapter and secure the well cap. Return the Pitless Adapter tool to storage 

location. 

5.4.16 Close all Valves on the incoming piping to the Stripper and secure the Valve 7 

quick disconnect cap. 

5.4.17 Drain the processed water from the Stripper utilizing Valve 11 and hose. This 

water only needs to be containerized when loss of power occurs or system is 

turned off in any manner other than that described in System Shutdown Section. 

5.4.18 Drain the water from SP-5 and Valve 9. 

5.4.19 Close all Valves from the Stripper to effluent discharge (All Valves in the 

Building in the CLOSED position). 

5.4.20 Containerize any water found in the Building sump. 

5.4.21 Dispose of all containerized water through SD treatment facility. 
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6. REGULAR INSPECTION AND MAINTENANCE GUIDELINES 

Regular inspection and maintenance of the pump-and-treat system is required for 
continued effective operation. Regular activities, which shall be documented in the 
system logbook, include the following: 

0 Note pressure readings on all pressure indicators. 

0 Note flow rate indicated on all flow meters. 

D Note any alarms. Determine underlying the cause of the alarm. Perform 
necessary maintenance or adjustment to resolve the underlying cause. 
Reset the alarm. 

0 Check lubrication on electric blower motor on the air stripper. 

0 Periodically disassemble gauges and meters and clean according to 
manufacturer directions. 

IJ Periodically check trays for fouling and clean openings to permit uniform 
flow of air through stripper trays, or change trays. 

0 Determine the underlying cause of any new n·oises or vibrations then 
correct the underlying cause. 

0 Well pumps require no regularly scheduled maintenance. If an influent 

line does not produce sufficient flow, check its throttle valve and electrical 

connection. If flow remains insufficient, replace the entire well pump 

assembly. If well continues to fail to produce water, contact a hydro 

geologist to diagnose the problem and determine a solution. 

NOTE 

lviagnehelic® readings lower than 10 inches 

water closet can be caused by air intake restriction. 

6.1 Check Building air intake filter on a \•veel<ly bas1s. 

6.1.1 Clean and/or replace filter media. Clean media by removing it and spraying it 

with clean water. 
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6.1.2 Replacement media. should be permanent washable natural hairs that are cured, 

treated and permanently coated with a plastic and neoprene compound (or 

equivalent). The media is approximately 2" thick and comes on a roll. 

6.2 Perform System Shutdown and check Stripper air intake filier montl-lly. 

6.2.1 Clean pre-filter media by removing it and spraying it with clean water. 

6.2.2 Replace pre-filter and filter approximately every 60 days. New filters are ordered 

from Solberg Manufacturing, Inc. and are part number 377P. See filter housing 

for address and telephone number. 

NOTE 

tviagneheiic® readings greater than 20 inches 

water closet can be caused by Stripper fouling/restriction. 

6.3 t·i systern fouiing iS suspected, pe1form a S)'Stern S!1utdown. 

6.3.1 Consult Health and Safety Plan and Industrial Hygiene for proper Personal 

Protective Equipment and monitoring requirements. 

6.3.2 Remove inspection/clean out ports on the West end of the stripper and inspect 

for fouling with a flashlight. 

6.3.3 If system is fouled perform System Draining omitting Steps 5.4.5 through 5.4.15. 

6.3.4 Obtain fresh water supply, "Steam Genie/Pressure Washer!], and any other 

needed supplies. 

6.3.5 Obtain the cleaning wand from the southwest corner of the Building. 

6.3.6 Open effluent drain Valve 10. 

6.3.7 Starting at the bottom and working to the top, use the wand to clean the stripper 

at a rate no faster than one inch per second. 

6.3.8 If necessary, remove top of Stripper to thoroughly clean air de-mister screen. 

6.3.9 Drain the Stripper sump utilizing Valve 11 and remove solid residue with a 

wet/dry shop vacuum. 

6.3.1 0 Restore Stripper to a ready to run condition. 
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6.4 If system autcmatic. shuldovvn occurs due to all three wells recharging at the 

same time, reset TD-5 to a longer timeout value. The TD-5 timer value must 

take TD-1 through TD-3 values into consideration. The time delay on TD-5 shall 

never be less than 5 minutes (300 seconds). See Appendix C for timer 

locations. 

7. EFFLUE.NT MONITORING 

The effluent, which is also known as Outfall 003, must be monitored. The automatic 

sampler located within Building 300 is to be operated solely by the Environmental 

Monitoring and Compliance organization, unless extenuating circumstances prevail (i.e., 

the sampling system container is overflowing). In the event that the sampling system is 

paused/turned off (given an extenuating circumstance) or needs attention, contact the 

appropriate Environmental ivionitoring and Compliance representative. Should the 

building loose power for any reason, contact the appropriate Environmental rvionitoring 

and Compliance representative to check the sampler for proper operation. 

Monitoring is most intense during initial startup, both when the system is new and after 

any major overhaul of the air stripper. Refer to the Sampling and Analysis Plan 

(Appendix C) for detailed instructions on how to monitor the effluent. The results of the 

water treatment system measurements have a direct bearing on the operation of the 

system. Separate nJies govern initial startup and routine operation. 
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Before its first use and after any major overhaul, the air stripper must be subjected to 

initial startup testing. Ohio EPA must be notified before start-up. Containerize all 

treated effluent during the two-hour initial startup. Collect and analyze samples as 

described in the SAP Section 3.3 of Appendix C. If at least four of five effluent samples 

show all contaminants of potential concern (COPCs) less than 5 ,.ug/L, the initial startup 

is successful, and routine operation may begin, and the containerized water may be 

released to the effluent pipe. All management of water shall comply with ER SOP 1.15 

and Ohio EPA Policy DSW-DERR 100.027. If the initial startup is not successful, 

dispose of containerized effluent into the IVIound se"vage system, and troubleshoot the 

air stripper, and repeat the initial testing when the stripper is properly prepared. 

Routine Operation 

Collect and analyze sample as described in the SAP: Compare effluent samples· 

against the criteria for acceptable treatment. 

The criteria for acceptable treatment are as follows: 

Daily Maximum: 1 0 ug/L for each of the COPCs. 
Thirty-day Average: 51-lg/L for each of the COPCs. 
(Reference: Ohio EPA Policy DSW-DERR 100.027.) 

If one or both of the criteria are exceeded, repeat the sampling and then stop operation. 

After the repeated sample is analyzed, operation may resume only if the repeated 

sample discloses that neither criterion is exceeded when the second sample is included 

in calculations. If the repeated sample confirms exceedance, do not resume operation. 

Troubleshoot the treatment system, perform the indicated maintenance, and return to 

the "Initial Startup" procedure described above. 

8. GROUNDWATER MONITORING 

BWXTO. Mound Plant 
Final (Revision 3) 
OU1o.!.m.doc 

Operable Unit 1 
March 2000 

O&M Plan 
Page 16 



The pump-and-treat system is designed to gain control of groundwater flow and 

contaminant transport within the groundwater beneath OU1. Accordingly, certain 

measurements must be taken of the groundwater elevations and groundwater 

chemistry. These measurements are made· in certain nearby groundwater monitoring 

wells. Refer to the Sampling and Analysis Plan, Sections 3.1 and 3.2 of Appendix C, 

for detailed instructions on how to monitor the groundwater. 

The results of groundwater monitoring influence the operation of the system. Head 

measurements and concentration measurements each play a role. 

Head ivieasurements 

On a quarterly frequency, using methods consistent with the Mound Plant Groundwater 

Protection Management Program Plan (GWPfviPP), conduct head measurements as 

described in the SAP. Notify Ohio EPA before taking measurements. Contour the 

head data. If a 0.002-foot/foot (or greater) inward gradient is created across the 

boundary, consider the hydraulic control of tlie landfill a success. If the inward gradient 

greatly exceeds 0.002-foot/foot across the entire boundary, consider throttling back the 

flow rate to avoid wasting groundwater. If the inward gradient does not meet the 0.002-

foot/foot criterion, throttle up the system to a higher flow rate. Continue provisionally 

operating at the higher flow rate and reassess at the next round of head 

measurements. Submit results to the Mound Plant Environmental Group, Ohio EPA, 

and U.S. EPA. 
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Groundwater Chemical [Vieasur~m~n~ 

On a quarterly frequency using methods consistent with the GWPMPP, conduct VOA 

analyses of select groundwater monitoring wells as defined in the SAP. 1'-lotify Ohio 

EPA before taking samples. Develop concentration-versus-time plots for each well. 

Over a number of sampling rounds, trends will develop for each well. A sustained 

downward slope will be interpreted as proof of successful capture of the plume. A 

steady or upward slope will be interpreted as failure to capture the plume. In the case 

of success, continue operation. In the case of failure, throttle up the pumping rate on 

nearby extraction wells, even if hydraulic head calculations suggest that the higher flow 

is unnecessary_ Subm.it results to the Mound Plant Environmental Group, Ohio EPA, 

and U.S. EPA. 
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.· ... 

REMOTE .~L ... 'lJHIAS .il.ND CONTROLS 

RACO Manufacturing and Engineering Co .• 1400 62nd St., EmeryviJJe, CA 9-t608 (510) 656-6713 600-722·6999 FAX (510) 656-3153 

Ca.l[Lng. a Pa[~er with Chatterbox 

~ntroduction 

It has become fairly common to have lhe Chatterbox call a pager system with an alarm call. The 
dialer is able to handle many of the current pagers, and an overall undeistanding of the 
sequence of events will make the required programming go smoother. 
A no~c of caution i.o l1egin: The gro\1\'th in pager system popularity as been accompanied by 
some industr1 growing pains as well. Some pager companies have been lcnown to switCh their 
protocols (pager call liming, use of''#" temlinator codes, etc.) suddenly, often without informing 
their customers. This can cause problems ror a preprogrammed calling device, as you may well 
imagine. More importantly, it can also prevent the system operator from getting an alarm call via 
the pager. As a result, RACO strongly recommends that you program other personnel phone 
numbers at the appropriate place in :he dialing list. This is to insure that if for some reason the 
pager system cannot be ac\ivated, you will get a timely warning from your autodialer. 

General PrQgrarn min~J Cons.J.d.r,.,mtl®$. 
In some cases, the entire pager calling sequence can be handled \IVithin the dialing string of lhe 
Chatterbox. That is, ii is all part of the phone number. The unit will handle up lo 16 digits, 
including any timing delays you insert Delays are added by pressing the MINUS l~eYon the front 
panel. Each delay is about i .5 second The dialer calls out with a "blind" call, meaning that it 
does not attempt to find out what's happening on the other end. Delays are used lo allow the 
dialer to enter numbers into the pager without detecting what is going on. One of the main tasks 
in programming for pager operation is to time the necessary delays. Finally, the dialer must be 
programmed for touch tone dialing , as a pager will not recognize pulse dialing. 
To program touch-lone dialing, press PROGRAM. then POINT. The POINT ~:ey toggles dialing 
bel'ueen pulse dial and touch tone when you are at the first phone number. 

Case ·1: Sin·lplest Case Pa£t.er 
The simplest case is when you only have to call the pager and can hang up as soon as it 
ans,ners. with no information being passed to the pager except that someone called. If you have 
only one dialer (and no one else uses the number!) you assume that any call from the pager is a 
Chatterbox a)arm call. and proceed from there. Of course, if you had tvvo possible callers, you 
wouldn't l:now which one had called. A wrong number would also trigger the pager. 



!?.'-:ample 1: Set the first phone number to call the pager, the second phone number to call the 
plant foreman. Using coded programming (1 then PROGRAM), program 71 9 MINUS 1 713 235 
3456 ENTER (here. 71 signifies the first phone number. 9 to get an outside line, MINUS to wait 
1.5 seconds to get an outside line dial tone, 1 713 235 3456 ovr mythical long distance call to a 
pager, and ENTER to complete the phone number). Program 72 9 MINUS 548 7632 ENTER 
(this is the second phone number, to call the foreman in case the pager call doesn't get through). 

Case 2: Passing '~ Ploon~ Number to a Pager 
Some pager systems will allow the caller to enter a phone number (or other ID number), which. is 
then relayed on :o the beeper. \Nhen the person with the beeper gets the call, he will know 
immediately from lhe number which dialer has called. This is a good system if you are using 
multiple dialers, or have other pager calls in addition to autodialers. 

Typically, a calllo lhe pager is placed. You \Vait a short period (usually s-·12 seconds), the 
pager answers then gives a beep or a short burst of beeps. This is the signal to begin entering 
the number' you want to be received by the beeper. When you are finished, hang up. A variation 
of this is when a # terminator is asked for (see case 3). The critical task here is to time the 
delay from the last digit dialed until the pager beeps. Use a stopwatch or a clock with a second 
hand. You want to lime this delay to the nearest second, then add ·t second to be sure. Consult 
the diagram to see the time line of events, then program the dialer: 

v Call pager by hand and time the delay between the phone number and the beep. 
Add I secon<l. 

¢> Program the pager number in the dialer, adding delays, rollowed by t.he 
Chatterbox number. 

Remember that the dialing string is only 16 digits. 

e:r:ample 2: Our pager phone number is 235-2456. The dialer is at 548-1234. On calling the 
pager, the time between the number 6 and the pager beep \Vas 4 seconds. Add I second. We 
need about 4 delays. Use 1234 to identify the Chatterbox. This gives us a total of 15 digits- just 
under the wire! 
1st phone number: ?.35 2456 •'·AINUS MINUS MINUS MINUS 1234 ENTER . 
2nd phone number: 548 7632 (our foreman). 

Case ~-~-JJ.sing_the S.tation fD to send Pager Mes~s.. 
In most instances it \l'lill be necessary to use the station 10 as a means to gel information into the 
pager once it has been dialed. As you can see from the above example, you could soon run out 
of room in the dialing string if you •.vanted lo include a complete phone number to be sent to the 
pager or if the delay lime was say 8 or 9 seconds. Instead of trying to cram everything into the 
phone number string, it is possible to put the numbers you want to appear on the pager into the 
station ID string. 

1) Time the delay from the last digit in :he pager phone number until the beep from the pager. 

2) Calculate the delay you will need to put in the dialing string. Note that there is a 6 second 
delay built into the Chatterbox until it begins speaking. 

3) Enter the pager phone number plus the calculated delay. Remember to have the Chatterbox 
set for tone•dialing. 



Case 2 Pa~;er Calling Sequence {ex. 2) 

all part of pnooe number string 

Note that this delay 
is normally about 
5-12 seconds 

Pager Phone# ~ I 
235 2456 

Time this Delay 

"1234 

Chatterbox Phone # 
;_,.-- or Identifier 

TlrAE ----------------------------------------------~~--
A 
l 

last Digit in 
Dialing String 

l t 
Pager Beep 
Answers 

Cast-:3 2 Pager Camng Sequence (ex. 3) 

Note that this delay 
is normally about 
5-·i 2 seconds 

PagerPhone# ~ 

' ·t 713 235 24~6 

Time this Delay 

OTMF "!Is plus speech in 10 string 

Chatterbox Phone # f or Identifier 

548-·1234 THIS IS STATlON ONE 

TIME -----------------------------____,'i',..-· 
t 

last Digit in 
Dialing String 

t t 
Pager Beep 
Answers 



4) Enter the Chatterbox ID into the station ID speech using DTMF code numbers {these are 
touch tones equivalent to pressing the numbers on a touch telephone). To do this, checl~ the 
table or user programmable speech. The DTMF numbers are 059 to 068. From NORMAL, press 
PROGRAM and advance to Station I D. Press POINT, then enter your speech codes. 
1-!ote that you can add regular speech arter the touch tones. Press normal when done. 

exam~Our pager phone number is 1-7'14-235-2456. The dialer is at 548-1234. On calling 
the pager, the time between the number 6 and the pager beep was 9 seconds. Add 1 second. 
This gives us a total of 10 seconds delay. Subtract 6 seconds for the natural delay of the 
Chatterbox. vVe need 4 seconds of delay in lhe dialing string. use 3 delays. This gives us a total 
of 14 digits- just under the v1irel Use 548-1 ?.34 to identitv the Chatterbox. 
1st phone number: 1 714 235 2456 MINUS MINUS MINUS ENTER. 
2nd phone number: 548 7632 {our foreman). 
Station 10: 064 063 067 060 06'i 062 063 202 ·106 191 001 {using speech codes) 
{meaning) 5 4 8 i 2 3 4 this is station one 



If you complete and mail in this warranty registration fom1 within 30 days of purchase we will send 

you a FREE GiFT in appreciation of your prompt response. Postage is paid if mailed in the U.S. 
oiherwise, please return to the address shown oh the back of this card. 

Mode1: c·B-•i· ------------------------------
s~rial Number: 4-7923 

---------~-------------

Address: --------------------------­

Ci~: -----------------------------

Name: -----------------------------­

Title: ---------------------------­

Company: ---------------------------­
Department:------------------

State:----- Zip: _______ _ 

Country: ___________ ~------

Phone: _______ ~---------------------
Fax: ___________________________ __ 

E-Mail address:-----------------

All warranty information can be found in your owners manual. If you would like information on any of 
our autodialer systems, i.e., product brochure, specifications, options, drawings orteh.nical support we 
have a thlly automated Fa~-On-Deman£1 System. Simply call (510} 658-6716, either from your touch 
tone telephone or your fax machine, and follow the voice instructions. Request our Catalogue of 
Documents - Document No. I 00 and receive a complete catalog of al1 available documents. 

Tl1e following information will assist us in our continuing efforts to provide you with products that 
meet your specific requirements. 

1. 

2. 

3. 

4. 

The autodialer is used for: 
0 Waste Water D Gas Pipeline 
D Chemical O Energy 

Manufacture Generation 

Types of tnmsducer used: 
D Pressure D Temperature 
OGas (All Types) Olntrusion 

I became aware of your products from: 
D Dealer Showroom D Trade Show 
0 Magazine 0 Mailer 

I read the following publication(s): 

DRemote Equipment 
D Agriculture 

0Flow 
D Float Level 

Ocolleague 
OOther 

D Cold Storage 
QOther __ _ 

D E1ectrica1 Detection 
0 Other ____ ~ 

D Professional Association 

-----------

D Water & Wastes Digest D Waterworld News 
0 Pollution Engineering O WE.F Journal 

0 Pollution & Equipment News 
OAWH~ Journal 

D Other(s ) ____ _ 

5. FR.EE Gtt7 (Choose one item only): 0 Flashlight 0 Engraved Pen 0Multi-function Knife 
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CKAITER~OX T~ 

'N..~f!A·.AI'Mh· A.ltNJOQill'tlti..:J 

1400 62ND ST., EMERYVILLE, CA 94608 
(510) 668-6713, (800) 449-4539 

""'n•""'a»""""""".D ..... 2~tmm~~ 
(Refer to Owners M!lllual tor details) 

FOR ACCESS TO CODED PFiOGAA:.CMit4G: 
At panel, press "1" !hen press PROGRAM. 
Over phone, press .. ,. at sourtd of beep, 

FUNCTIOII 

Single Analog Chan. 
Channel 1 
Channel 2 
cnannel 3 
Channel 4 

..j, 

FUNCnON 
CODE 
00 
01 
02 
03 
04 
..j, 

Channel32 32 

CO!illi.!EHTS FOR FUNCTION CODES 00 TO 32: 
For Function Code (Channel#) eniJ'iesOO to 32, !he lollowlng 
subcodes are to be ent~~red aflsr the channel #. to selact 
the desired operation tor the selected channel. 

SIJ.F,J,l!!f,. Of>ERATIOI•! 
-i (none) Reads status tor this channel 

1 Read/set criteria & meters 
2 Rear.t/sat RSP (Dnalog) 
3 Read/set FSP (analog) 

FOR SUBCODE 1 (read/set cliteria & Run Time 
Meters). lhe following parameters may be optionaDy 
entered after SUBCODE 110 aller (rather than just read) 
the programmed sen!ng, 

1 set Open Circuit Is Alarm 
2 set Closed Circuit is Alanr. 
3 set No Alarm 
4 set Run Trne Meter On, 

Rosel Mode 1 
5 sot Run Time Meter On, 

RasetModo2 
9 sot (clear) Run Time Meter 

to o ra3!lin!J 

SEE AOOlTIONAl CODES ON RESERVE SlOE. 

'-;···· 
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CODEO PFiOGRJI.MMINC SUMMARY 
(Continued) 

FUNCllON 
FUNCTIOi4 CODE 
First Phone # 71 
Second Phone # 72 
Third Phone # 73 

~ J.t 
l Eighth Phone # 78 

l Ninth (Callback) 79 . Phone# 
Callback Execlite 80 
Tone vs Pulse 81 

Dialing 
Station ID # 82 
Alarm Trip Delay 83 
Time Between Calls 84 
Alarm Reset On/Off 85 

1=0N O=OFF 
Alarm Reset time 86 
Autocall On/Off 87 

1=0N O=OFF 
Autocall time 88 
Ring Delay 89 

:~ 
# of Alarm Readings 90 

... Gallin Count 91 . ·· _. 
.. .. ·:· '. ··- Dialout Count 92 .... 

Ack Alarm Count 93 
•''• 

.· .. Pwr off Count 94 
Comm Mode 95 

•. .. 
Time 96 
Date 97 
Access Code 98 

Ovel' The ~hone: 
##. ENTRY COMPLETE 
~ .. = CANCEL ENTRY 
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Installation and Operating Instructions 
GRUNDFOS' 

Jlll_,~aJ6_~,,.d 
ll er a .. a...,uj. &IlL -.fil· .. 

Your Grundfos Redi-Fio4 Environmental Pump is 
of the utmost quality. Combined with proper 
installation, your Grundfos pump will give you 
many years of reliable service. 

ro ensute the pmpet inslai/;Ifirm of the pump, carefully 
read 1/Je complele m;mual before all:unptillg to iusta/1 

.. Alre pump. 

.JJ 

SECTION 13 

Shipment Inspection 
Examine the components carefully to malie sure no damage has 
occurred to the pump-end, motor, cable or control box during 
shipment. 

This Grundfos Redi-Fio4 Environmental Pump should 
remain in its shipping carton until it is ready to be installed . 

· • The carton is specially designed to protect it from damage. 
During unpacking and prior to installation, make sure that lhe 
pump Is not conlaminatell, dropped or mishandled. 

SECTION 2. 

The motor is equipped with an electrical cable. Undel' no 
circumstance should the cable be used to support the weight of 
the pump. 

You will find a loose data plate wired to the pump. It should 
be securely mounted at the well or attached to the control box. 

Pre-Installation Checklist 
Before beulnnlng Installation, lite tollov.•lng chscks sllould be 
made. TI1By are all critical/or lhe proper instal/a/ion of this 
submers//Jio pump. 

IZJ A. CONDITION OF n!E WELl. 
If the pump is to be installed in a new well, the well should 
be fully developed and hailed or blown free of cuttings and 
sand. Dispose of discharged materials in accordance with 
the specific job site requirements. The stainless steel 
construction of the Redi-Fio4 Environmental Pump makes it 
resistant to abrasion; however, no pump, made of any 
material, can forever withstand the destructive wear that 
occurs when constantly pumping sandy groundwater. 

Determine the maximum depth of the well, and the drawdown 
level at the pump's maximum capacity. Pump selection and 
setting depth should be based on this data. 

The inside diameter of the well casing should be checked to 
ensure that it is not smaller than the size of the pump and 
motor. 

[2] B. CO.NDITION Or THE WATER 
Redi-Fio4 pumps are designed for pumping cold groundwater 
that is free of air or gases. Decreased pump performance 
and life expectancy can occur if the groundwater is not cold 
or contains air or gases. 

0 C. INSiALI.AiiOM DEPTH · 
Pumping sand or well sediment can occur when the pump 
motor is installed lower than the top of the well screen or 
within five feet of the well bottom. This can reduce the 
perfonnance and life expectancy of the pump and should be 
avoided. 

If the pump is to be installed in a lake, containment pond, 
tank or larger diameter well, the water velocity passing over 
the motor must be sufficient to ensure proper motor cooling. 
The minimum recommended water flow rates which ensure 
proper cooling are listed in Table A. 

[{] 0. ELECTRICAL S!JPPlY 
The motor voltage, phase and frequency indicated on the 
motor nameplate should be checked against the actual 
electrical supply. 



---------·------

SECTION 3a 
Wire Cab:Je Type 

The type of 1:1ire used between the pump and control box 
should be approved tor submersible pump applications. The 
conductor insulation should have a continuous Teflon® jacket 

SECTION4. 

with no splices and must be suitable for use with submersible 
pumps. 

Installation 
Tile ;isor pipe Ot /i0$8 SIIOU/d ba propo11y SI7.Sd and SfJIIJCIBd 
based nn flslima:ed flow rates and frlcliuu-/oss l8ctors. 

A back-up wrench should be used when attaching a riser 
pipe or metallic nipple to the pump. The pump should only 
be gripped by the flats on the top of the discharge chamber. 
lhe bodyolt!le ptunp, cable guard or motor sl1ould no! ba orlppe~ 
under any circurnstunco. 

If stool riser pipe is used: 
An approved pipe thread compound should be used on all 
joints. Make sure the joints are adequately tightened in order 
to resist the tendency of the motor to loosen the joints when 
stopping and starting. 

Wlu:n lightened, lila lirsl section ol the risef' pipe must not come 
In comacl with Jhe check valve relainer in the lllscharge chamber 
or ihe pump. 
After the first section of the riser pipe has been attached to 
the pump, the lifting cable or elevator should be clamped to 
the pipe. Oo nol clalil!J lhe pump. VIlhan raising the pump and 
riser section, be careful notto place· bending stress on the 
pump by picking it up by the pump-end only. 
MakB sul'e thDt Uta slectrical cables are not cui or damaued In 
any way when tile pumjJ is being lowered in tha well. 

The drop cable should be secured to the riser pipe at frequent 
intervals using an approved clip or tape to prevent sagging, 
looping and possible cable damage. 

If .olaslic or 1/ox/1;/e riser pipe is 11sed: 

Use the correct compound recommended by the pipe 
. manufacturer or specific job specifications. Besides making 
sure that joints are securely fastened, the use of a torque 
arrester is recommended when using these types of pipe. 

Do nDt ccnnectlhe lil'st plas!lc or llexiblc riser section tiirectly 
lo the Jtump. Always atlach a metallic nit!Jllc or Ddaptor Into !be 
discllarue chamber ol!h!; pump. When tightano!.l, llu:: lhread!UI 
end olll:c nippln or atlapter must ilOl come in ccntacr with lhe 
check valve i'e&ainel' in ~ho dlschatge chnmber ol Ute pump. 

The drop cable should be secured to the riser pipe at frequent 
interval:;; using an approved clip or tape to prevent sagging, 
looping and possible cable damage. 
IMPORT ANT- Plastic and flexible pipe tend to stretch under 
load. This stretching must be taken into account when 
securing the cable to the riser pipe. Leave enough slack 
between clips or taped points to allow tor this stretching. This 
tendency for plastic and flexible pipe to stretch will also affect 
the calculation of the pump setting depth. It the depth setting 

2 

is critical, check with the manufacturer of the pipe to 
determine how to compensate for pipe stretch. 

When these types of pipe are used, it is recommended tha;''"'--.~ . .......__ 
a safety cable be attached to the pump to lower and raise 
it. The discharge piece of Redi-Fio4 submersibles is designed 
to accommodate this cable. (Figure 4) 

I 
i •. 

I 
i' 

I " 

L~ 

r 
:=!l'~ ·-··Zf.f 

'.' : ' 

Prolect the well from contamlnatloli: 
While installing the pump, proper care should be used not 
to introduce foreign objects or contaminants into the well. 
The well should be finished off above grade to protect against 
surface water from entering the well, causing contamination. 

NOTE: Tallon" is s registered trademark of OuPonl. 

(] 



SECTION5c 

Electrical 

All electrical work should be perlcrme.d by a quollficd 
electricizm In Rccordsnce wltit r·tte lntsst edilion or the 
National Elscrricsl Coda, local codas anri rcgulatiolls. 

Verification of the electrical supply should be made to ensure 
the voltage, phase and frequency match that of the motor. 
Motor voltage, phase, frequency and full-load current 
information can be found on the nameplate attached to the 

__,.....motor. Motor electrical data can be found in Table C. 
.--. n voltage variations are larger than :1: 100/o, do not operate 

the pump. 
Direct on-line starting is used due to the extremely fast run-up 
time of the motor (0.1 second maximum), and the low 
moment of inertia of the pump and motor. Direct on-line 
starting current (locked rotor amp) is between 4 and 6.5 times 
the full-load current 

Engine-Driven Generators 
If the Redi-Flo4 pump is going to be operated using an 
engine driven generator, we suggest the manufacturer of the 
generator be contacted to ensure the proper generator is 
selected and used. See Table B for generator sizing guide. 

Control Box, Single-Phase Motors 
Single-phase motors must be connected as indicated in the 
motor control box. A typical single-phase wiring diagram 
using a Grundlos control box is shown. (Figure 5·A} 

High Voltage Surge Arresters 
A high voltage surge arrester should be used to protect the 
motor against lighlning and switching surges. The correct 
voltage-rated surge arrester should be installed on the 

COntrol 
Box 

-~ 
~v~ 

.-----------. Fused 

Singll! Phase Wiring Diagram tor 
Grund:os Control Boxes 

(Figure 5-A) 

Disconnect 
Switch 

supply(line) side of the control box.(Figure 5-B} 7he arrestor 
must be grounded In accordance with the Nnlional 
Electric Code, local codes and regulatioas. 

Control Box and Surge 
Arrester Grounding 
The control box shall be permanently grounded in 
accordance with the National Electrical Code and local codes 
or regulations. The ground wire should be a bare copper 
conductor at least the same size as the drop cable wire size. 
The ground wire should be run as short a distance as 
possible and be securely fastened to a true grounding point. 

True grounding points are considered to be: a grounding rod 
driven into the water strata, steel well casing submerged into 
the water lower than the pump setting level, and steel 
discharge pipes without insulating couplings. If plastic 
discharge pipe and well casing are used, a properly sized 
bare copper wire should be connected to a stud on the motor 
and run to the control panel. Do not ground to a gas supply 
line. Connect the grounding wire to the ground point first and 
then to the terminal in the control box. 

Wiring Checks 
Before making the final wiring connections of the drop cable 
to the control box terminal. it is a good practice to check the 
insulation resistance to ensure that the cable is good. 
Measurements for a new installation must be at least 
1,000,000 ohm. Do not start the pump if the measurement Is 
less than this. If it is higher, finish wiring and verify that all 
electrical connections are made in accordance with the wiring 
diagram. Check to ensure the control box and high voltage 
surge arrester have been grounded. 

Single Pnase 
Power Supply 

L1 

00 

Ground 

~ 
TruEf 

Grounding 
Point 

Slnote Phase Hookup 

(Figure 5-B) 3 



SECJION 6 .. 

Afls1· l11e pump t;as beer. sellnlo the well anr/ !he wlltr.g 
co,;necl/tJns have been made, tJ1o fol/owlllg procetlurcs SIIOIIId 
b8 pm·formed. 

A. Attach a temporary horizontal length of pipe with installed 
gate valve to the riser pipe. 

B. If required, make provisions to capture discharged fluids 
for disposal. 

C. Adjust the gate valve one-third open. 

D. Start the pump and let it operate until the water runs clear 
of sand and silt. 

F. If the groundwater is' clean and clear when the pump is 
first started, the valve should still be opened until the 
desired flow rate is reached. 

G. Disconnect the temporary piping arrangements and 
complete the final piping connections. 

t-1. Under no circumstances should lhc pump be operaled for 
any prolongell Jill rio~ oftlme wit11 tile dlscllal'ge valve closet!. 
This can result in motor damage due to overheating. A 
properly sized relief valve should be installed at the well 
head to prevent the pump from running against a closed 
valve. 

.~ 
I' 'l·~ {;.'.' 

E. As the water clears, slowly open the gate valve in small 
increments until the desired flow rate of clear water is 
reached. The pump should not be operated beyond its 
maximum flow rating and should not be stopped until the 
groundwater runs clear. 

.---....__, 
!. Start the pump and test the system. Check and record -· 

the voltage and current draw on each motor lead. · 

Operation· 
A. The pump and system should be periodically checked 

for water quantity, pressure, drawdown, periods of 
cycling, and operation of controls. Under r.o circumstances 
shoul~ Ute pump be opemle!l lor any prolonyed periods Dl 
time with :he ll!schal'ge valve clos9(.. Thls can result in 
motor and pump damage due to overheating. 

SECTION 7~~ 

A properly sized relief valve should be installed at the 
well head to prevent the pump from running against a 
closed valve. 

B. If the pump fails to operate, or there is a loss of 
performance, refer to Troubleshooting, Section 7. 

Troubleshooting 
The majority of problems that develop with submersible 
pumps are electrical, and most of these problems can be 
corrected without pulling the pump from the well. The 
following charts cover most of the submersible service work. 
As with any troubleshooting procedure, start with the simplest 

solution first; always make all the above-ground checks 
before pulling the: pump from the well. 

Usually only two instruments are needed- a combination 
voltmeter/ammeter, and an ohmmeter. These are relatively 
inexpensive and can be obtained from most water systems 
suppliers. 

WIH:N WOBKING WITH ELECTRICAL CIRCUHS,.USE CAUTION .TO AVOn:J ELECTRICAL SHOCK; II iln"el.lommended lhlllruhber.glnveB 
iiiJd bouts he wo iii and Uiat.ca're ts hike." t~hav~ nuita l.ion(rul.bQiigs a·lid 'inai~i;s cDrou~.il.~.d.Jii':powe~ $n pply .. uruiuiti'·or ~tli_e'[~rii.ff·. . . 

·l.llp.e or ta$i~g·c~tehdlng.lnlo ll!c.:well. ~J!.RNING:Sub!111ii11Q.Ie ~o1.o~ ·are:'in'tencle~:·!Oi'.;op~··~tf~_n ·Hr.~:·wpll, .. Wife-n'.,no1·,operat~d 
111 a well, Ja11ure lo connecl motor frame to··pow..et''Supply ground may.resultln·!!IIJJUll~ electrical:~hQck:. _ . . . .. . . . . . ·.. . . ·:- . .. .:· -· •' . -· . ' ~- _. ____ . _. 
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Prelirninary Tests 
SUPPLY 
VOLTAGE 

, 
CURRENT 
MEASUREMENT 

WINDING 
RESISTANCE 

rt¥ L~-

INSUlATION 
RESISTANCE 

~rE1 
tu4L-~i~ 

QHMV_ALUE 

2,000,000 (or more) 

I 1}'JOO;qoo(or mmo) 

I 500,000- 1 ,000,000 
·2o:oqo -·{;t,,oco 

... 
10,000 - 20,000 

l~!ls tb~n -1 Q,OOO 
··-· 

I 
I 

i 

I 

Uiow to Measure 
By means of a voltmeter, which has been set 
to the proper scale, measure the voltage at the · 
control box. On single-phase units, measure 
between line and neutral. 

How to Measure 
By use of an ammeter, seton the proper scale, 
measure the current on each power lead at the 
control box. See the Electrical Data, Table C, 
for motor amp draw information. 

Current should be measured when the pump 
Is operating at a constant discharge pressure 
with the motor fully loaded. 

l-low to MeasUI·e 

What it Means 
When the motor is under load, the voltage 
should be within ± 10% of the nameplate 
voltage. Larger voltage variation may cause 
winding damage. 

large variations in the voltage indicate a poor 
electrical supply and the pump should not be 
operated until these variations have been 
corrected. 

If the voltage constantly remains high or low, 
the motor should be changed to the correct 
supply voltage. 

What it Means 
If the amp draw exceeds the listed service 
factor amps (SFA), check for the following: 
1. Loose terminals in·control box or possible 

cable defect. Check winding and insulation 
resistances. 

2. Too high or low supply voltage. 
3. Motor windings are shorted. 
4. Pump is damaged causing a motor 

overload. 

What it Means 
If all the ohm values are normal, and the cable 
colors correct, the windings are not damaged. 

Turn off power and disconnect the drop cable 
leads in the control box. Using an ohmmeter, 
setthe scale selectors. to Rx1 for values under 
1 0 ohms and and Rx1 0 for values over 1 0 
ohms. 

Zero-adjust the meter and measure the 
resistance betv,reen leads. Record the values. 

Motor resistance values can be found in the 
Electrical Data, Table C. Cable resistance 
values are in Table D. 

If any one ohm value is less than normal, the 
motor may be shorted. If any one ohm value 
is greater than normal, there is a poor cable 
connection or joint. The windings or cable may 
also be open. If some of the ohm values are 
grealer than normal and some less, the drop 
cable leads are mixed. To verify lead colors, 
see resistance values In Electrical Data, 
Table C. 

How to Measure 
Turn off power and disconnect the drop cable 
leads in the control box. Using an ohm or mega 
ohmmeter, set the scale selector to Rx1 OOK 
and zero-adjust the meter. 

Measure the resistance between the lead and 
ground (discharge pipe or well casing, if steel). 

What it Means 
For ohm values, refer to table belov-1. Motors 
of all Hp, voltage, phase and cycle duties have 
the same value of insulation resistance. 

MEGAOHMVALUE - :.·. :~ONOmONOFMO'r6R AND LEADS ; 

-~ ; . -- - ·----
Motor not ye; Installed: 

I 2.0 New Motor I 
1.0 u~~ m-qtorwllld{Csri be reiristahed ir:J ttiiwell~ .- I .. 

~ ..• _'-l' _ ........ '_!:'·:...:.....;_·· :_:.....:.:_ '-:- ~ ~:: -.•....• , •. _ . __ -.·._. .• -

Motor in well (Ohm readings are for drop cable plus motor): 

I 0.5- 1.0 A motor in reasonably good condition. 
0.02. u:s _A.~o!'irY,.•h_!~~R.i~'Y'_~~ve~IJ~:~b,.~*gM;~y,llg~t~li.Jg:olyiW)·i:f,im.a~l;!d·•·. 

I l~ai:l~ .- Pc:J r~ot P.ull \ne~PI.!rrtP.IY(•\I:m3.r;el!sRn,-:- · ·· , .. - . , · ... ;. , 
0.01 -0.02 A motor which definitely has been damaged or with damaged cable. The 

pump should be pulled and repairs made to the cable or the motor 
replaced. The motor will still operate, but probably not for long. 

0 ·0.01 A mc;>l~;J.r v~f1ic:h h~-failiicJ.~r: .. wii~.RQrnPI'I!t~IY· oS:#roy.~~:Q.abte;ihs.l.! la~iqn, 
Jho.p.uri-ii~.rT!lisfo~'J).~tle~ .. ~d-tl:let~~le(re~air,l.3d.or:tN9i)Tiolor:r~Pra.coo. 
The m<?ror wilt' not run in tt.Ji~CQf.I!J(!iorr. · - · ·· · .. .- ,_--. ._: -· 
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Troubleshooting Chart 
,... 

t=AUlT POSSIBLE CAUSES HOWTOCHECK HOW TO CORRECT 
A. Pum1> Does Not Run '1. No power at pump panel. Check for voltage at panel. If no voltage at panel, check 

feeder panel for tripped circuli~:-
2. Fuses are blown or circuit Remove fuses and check for Replace blown fuses or reset 

breakers are tripped. continuity with ohmmeter. circuit breaker. If new fuses blow 
or circuit breaker trips, the 
electrical installation and motor 
must be checked. 

---·~· 

3. Defective controls. Check all safety and pressure Replace worn or defective pari:J. 
switches for operation. Inspect 
contact in control devices. ---

4. Motor and/or cable Turn off power. Disconnect if open motor winding or ground 
are defective. motor leads from control box. is found, remove pump and 

Measure the lead to lead recheck values at the surlace. 
resistances with the ohmmeter Repair or replace motororcabla. 
(Rx1 ). o'vleasure lead to gr.ound 
values with ohmmeter 
(Axt OOK). Record measured -
values_ 

5. Defective capacitor. Turn off the power, then If there Is no needle movement, 
discharge capacitor. Disconnecl replace the capacitor. 
leads and check with an ohm-
meter(RxtOOK). When meter 
is connected, the needle should 
jump forward and slowly drift 
back. 

B. Pumt> Runs But Does Not 1. Groundwater level in well Check well drawdown. Lower pump if possible. If not, 
Oeliv9rWater is too low orwell is collapsed. throttle discharge valve and install 

water level control. 
2. Integral pump check valve Install pressure gauge, start If not close to the pump curve, 

is blocked. pump, gradually close the remove pump and inspect 
discharge valve and read discharge section. Remove 
pressure at shut-off. After taking blockage, repair valve and valve 
reading, open valve to its seat if necessary. Check for other 
previous position. Convert PSI damage. Ainseoutpumpand 

1 tofeet reinstall. 
(For water: PSI x 2.31 fVPSI = 
__ ft.), and add to this the 
total vertical distance from the 
pressure gauge to the water level 
in the well while the pump is 
running. Refer to the specific 
pump curve fort he shut-off head 
for that pump model. If the 
measured head is close to the 
curve, pump is probably OK. 

3. Inlet strainer is clogged. Same as 8.2 above. If not close to the pump curve, 
remove pump and inspect. Clean 
strainer, inspect Integral check 
vafve for blockage, rinse out 

I pump and reinstall. 
4. Pumplsdamaged. Same as 8.2 above. If damaged, repair as necessary. 

Rinse out pump and reinstall. 
C. Pump Auns But at Reduced 1. Drawdown is larger than Check drawdown during pump Lower pump if possible. If not, 

Capacity anticipated. operation. throttle discharge valve and 
install water level control. 

2. Discharge piping or valve Examine system for leaks. Repair leaks. 
leaking. 

3. Pump strainer or check Remove pump and inspect. Clean, repair, rinse out pump 
valve are clogged. and reinstall. 

4. Pump worn. Same as B-2 above. If not close to pump curve, 
remove pump and inspect. 

6 
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Troubleshooting (continued) 
FAUL·r POSSIBLE CAUSES 

0. Pum!) Cydes Too Much ·1. Pressure switch is not 
properly adjusted Ol is 
defective. 

2. Level control is not 
properly set or is defective. 

3. Plugged snifter valve or 
bleed orifice. 

E. Fuses Blow or Circuit 1. High or low voltage. 
8reakcl's T:il) 

1.. Control box wiring and 
components. 

3. Defectivecapacl1or. 

4. Starting relay (Franklin 
single phase motors only). 

Table A 
Minimum Water Flow Bequiremcnts for 
Submersi'ble Pump IV!utors 

MOTOR CASING OR SLEEVE MIN. FLOW PAST 
DIAMETER t.D. IN INCHES THE MOTOR (GPM) -

.:!" , 4 1.2 

5 7 

6 13 
r---· 

7 21 
8 30 

NOTES: 1. A flow inducer or sleeve must be used if the water 
enters the well above the motor or it there is 
insufficient water flow past the motor. 
2. The rninimum recommended water velocity over 4:' 
motors is 0.25 feet per second. 

HOWTOCHECIC: liOWTO CORHECT 

Check pressure setting on Re-adjust switch or replace if 
switch and operation. Check defective. 
voltage across closed 
contacts. 
Check setting and operation. Re--adjust setting (refer to 

manufacturer data). Replace if 
defective. 

Examine valve and orifice for Clean and/or replace If defective. 
dirt or corrosion. 
Check voltage at pump panel. If wire size Is correct, contact 
If not within ± 10%, check wire power company.lf not, correct 
size and length of run to pump and/ or replace as necessary. 
panel. 

Check that control box parts Correct as required. 
match the parts list. Check 
to see that wiring matches 
wiring diagram. Check for 
loose or broken wires or 
terminals. 
Turn off power and discharge If no meter movement, replace 
capacitor. Check using an ·the capacitor. 
ohmmeter ( Rx1 OOK). When 
the meter is connected, the 
needle should jump forward and 
slowly drift back. 
Check resistance of relay coil Replace defectJve relay. 
with an ohmmeter ( Rx1 000). 
Check contacts for wear. 

Table B 
Guide for Engine-Driven Generators in 
Submersible Pump Applications 

MINIMUM KILOWATI RATING OF 
GENERATOR FOR THREE-WIRE 
SUBMERSIBLE PUMP MOTORS 

EXTERNALLY INTERNALLY 
REGULATED REGULATED 

MOTORHP GENERATOR GENERATOR 

NOTES: 

0.33HP 1.5KW 1.2K'.'V 
0.50 2.0 1.5 

0.75 3.0 2.0 

1.0 4.0 2.5 

1.5 5.0 3.0 

1. Table is based on typical ao•c rise continuous duty 
generators with 35% maximum voltage dip during start-up 
of single phase motors. . 
2. Contact the manufacturer of the generator to assure the 
unit has adequate capacity to run the submersible motor. 
3. If the generator rating is in KVA instead of kilowatts, 
multiply the above ratings by 1.25 to obtain KVA. 



Table C 
Etectrical Data • 60 Hz Sutmlersible Pump Motors 

GRUNDFOS MOTORS 

4 In ell {Twa Wire) Motors . control Box Not Required 60Hz 
Brk. or Oual 
Sind. Element 

Fuse Fuse 

~~ 5 3.0 25.5 4.4 47.3 63.0 6.6-8.2 s 750 79.952301 

IS 7 4.3 34.5 !>.9 50.6 64.7 5.2-63 H 7SO 79.952302 

.50 20 jj 6.6 B.O 57.0 70.0 3.2-38 N 750 79. 

25 12 6.0 47.4 9.6 58.0 74.3 2.5·3.1 M 750 79.952304 -·--.... ... __ ---. 
1 ''< 1 230 1.30 35 15 10.6 60.6 13.1 64.3 772 1.9-2.3 L 750 79.952305 

4 ln<:,h {Three Wire) Motors 
I SINGLE PHASEI 

113 1 230 1.75 I~ 5 3.0 14.0 4.4 47.0 63.0 6.8·6.3 17.3-21.1 L 750 79.453301 

1/2 1 230 1.60 15 7 4 3 20.0 5.9 50.7 64.6 4 7-5 7 15.6-19.6 L 750 79.453302 

J/4 1 23() 1.50 20 9 6.6 30.8 0.0 57.3 70.0 3.2·3.9 14-17.2 L 750 79.453303 

1 1 :!30 1.40 25 12 B.O 36.3 9.6 . 59.6 i4.5 2.6-3.1 10.3-12.5 K 750 79AS3~04 

1 1/~ 1 230 1.30 :1o 15 9.7 44.0 11.5 67 5 64.1 1.9·2.3 78-9.6 H 7!>0 79.453305 

Franklin Motors 
(refer to the Franklin Submersible Motors Application Maintenance ,",!anual) 

()l 
-·-
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Table 0 
Total Besistance ut Drop Cable (O~IMS) 

The values shown In this table are for copper 
conductors .. Values are for the total resistance of drop 
cable from the Contlvl box to the moto: and back. 

To determine the resistance: 

1 . Disconnect the drop cable leads from the control 
box. 

2. Record the size and length of drop cable. 
3. Determine the cable resistance from the table. 
4. Add drop cable resistance to motor resistance. 

flllotor resistances can be found in the Electrical Data 
Chart, Table C. 

5. Measure the resistance between each drop cable 
lead using an ohmmeter. Meter should be set on 
Rx1 and zero-balanced for this measurement. 

6. The measured values should be approximately 
~./- equal to the calculated values. 

I, 

IJislonce Fron1 
Ccnlrol Box to 

Purnp Motor (Fr.) 
10 
20 
:3.0 

I 
40 
5U 

I 
60 
70 
80 
00 

100 
no 
120 

1 130 
140 

I 
1ii0, 
1SO 
1?0. 

l' 180 
l~Q 
200 

Wire ~=resistances 
'12AWGWII'B HAWGWiro 
Resistance Bosls~ance 

(OHMS) (OHMS) 
0.03 J .0.05 I 
0.06 I 0.10 

I 0:10 I o.rs 
0.13 I 0.21 
O.IS I (L26 I 
0.19 I 0.31 

I 0,23 1 ·0:36 
026 I 0.41 

I 0.2~ '0.46 
0.32 l 0.51 I 0,36 .·0~57 
0.39 0.62 

I (H2· 6;67 
0.45 607:2 I {).49 CJ.n--
0.52 0.82 I 

0.55 o:e7 I 
0.58 I 0.93 

I o:a~ 0.98 
0.65 1.03 
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LIMITED WARRANTY 

Redi-Fio4 Environmental Pumps manufactured by GRUNDFOS Pumps Corporation (GRUNDFOS) are warranted 
to the original user only to be free of defects in material and workmanship for a period of 18 months from date of 
installation, but not more than 24 months from date of manufacture. GAUNDFOS' liability under this warranty shall 
be limited to repairing or replacing at GRUNDFOS' option, without charge, F.O.B. GRUNDFOS' factory or authorized 
service station, any product of GRUNDFOS manufacture. GAUNDFOS will not be liable for any costs of removal, 
installation, transportation, or any other charges which may arise in connection witfl a warranty claim. Products 
which are sold but not manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of 
said products and not by GRUNDFOS' warranty. GRUNDFOS will not be liable for damage or wear to products 
caused by abnormal operating conditions, accident, abuse, misuse, unauthorized alteration or repair, or if the product 
was not installed in accordance with GRUNDFOS' printed installation and operating instructions. 

To obtain service under this warranty, the defective product must be returned to the distributor or dealer of 
GRUNDFOS products from which it was purchased together with proof of purchase and installation date, failure 
date, and supporting installation data. Unless otherwise provided, the distributor or dealer wilt contact GRUNDFOS 
or an authorized service station for instructions. Any defective product to be returned to GRUNDFOS or a service 
station must be sent freight prepaid; documentation supporting the warranty claim and/or a Return l•laterial 
Authorization must be included if so instructed. 

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR 
EXPENSES ARISING FROM INSTALLATION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR 
IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
WHICH EXTEND BEYOND THOSE WARRANTIES DESCR"IBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some 
jurisdictions do not allow limitations on how long implied warranties may last. Therefore, the above limitations or 
exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights 
which vary from jurisdiction to jurisdiction. 

GRUNDFos·~ 
GRUNDFOS PUMPS CORP.· 2555 Clovis Ave. • Clovis, CA 93612 
Sales Suooort Canters: AIIAntown. PA • Atl"o'" r::A • r:kil'"n" 11 j, nr- ,..., ........ 1 ..... .... _ ... I 
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Installation Instructions 

C:Ot .. ~Btr·JATIO.'-l 'J'.!l\LUCI:!I..I!\!G SWIVEL 8Rt-\CKET 
:;'0F1 HOf=ti.Z:ONl1U.L .4JR OEUVEfW ~ i'AS!<MAST~FI $E!RIE.g 

MODEL /~51 05 
MODEL A5120 
MODEL AS Hill 

USE 'NiTH 5"l02·5H}S UNITS 
USE WITI--1 5i0i·5.l20 UNITS 
USE WITH 5125·5150 JJr'lliTS 

t111lNIMUM MOUNTING DISTANCES 
'i 2" FROM CEtUNG AN!:t ADJACENT SU~FACE~i 
i' ::FIOM fLOOR iCI BOT1'0M Or HEAT!;£!'{ 

(!lt:l. i 

.I 

2) Att&ol"' t~ar.gl!!t basa "A" to tQp of hsa.le; wilt: me 1.our %6 x 1a cap sen!ws tmd loekw£J3ltfl:s {p:ovlded in em.•elope). 

3) Attach fl'l.l}if'l ~rantzei frame "6'' ta wail or c~m:tg in deslrod lOCation using lag scr~w$ ··c" or Othe: $Ldtabla attt!Chmanw 
(supp~ied ty -ot.~el's). 

4) t.m lleoter into poaitlon in.t.erting stud '·'O" thrOI!gh llc19 lr: main nanger .frame and a.ttac-l'l lock nut (provided i•n env~rlopa) 
"E" !ightening ~a ·.-viihin two \urr..!l oi baing tigi\t. 

.5) Swive~ hBatar to dasired position, tight~il lock nut 

Plin:<ld Ill U.S •. .C.. 
:>r.OIOID.n:ign S 15fiGro.:3..~6 

Fom.IH21 
7\l)u;r.fr!j 319' 



Instructions dl installation 

SUPPORT OE SUSPENSION A PIVOTFIXE AU MUR OU AU PLAFONO 
POUR PROPULSION iYAIR HORIZON'iALE .. SERIES TAS!<MASTER 

MOOELE A5i05 
MOOEI.E A5i20 
MODELE P.5l50 

A UTILISER AVEC LES APPA\t:tEILS 5102·S·ros 
A UTILISER AVEC Lt;S APPAREILS 5107·5120 
.4. UTIL.ISER AVF..C LES APPAREILS 5125·5i50 

DlSTAIIlCES DE MONTAGF. MINIMUM 
.4. 12" {305) OU PALt:ONO ET DES SURFACES .ltOJACENTES 
A 7' (2m 134) OU PLAI\~HER AU OESSOUS ()l) AAOIATEUR 

Fig. t 

t l 
)} 

.1/ 

1) Lgs sup1X11\s da suspensio;\ a pivot peuvam eire utillstls ofi,, de suspentJro tes radinleurs au m~•r (Fig. 1) ou au 
pla1onc: (Fig. 2). 

2.) Montez Ia l)aa-e de ROlllien "A" au dessus du rradiateltr nvcc les quatres vis de 5/t 8" ::: 16 etles ront.ielles d'arrAt (da•ts · 
l'erw~lopi)lt). 

3) Fixsz !a suppon r.1e suspension princlpt~l .. 6" au mur ou nu plalond a !'emplacement c.iesiie en utilisantles ~il'e-ioncls 
"G" ou des places de fill:alion nciaquates (fournias par d'autrss). 

4) Soul9voz. !e r&diatau;, laites rentn;i Ia tiga "0" dans \e trou au support de suspension princi~~l et vissaz. 1'6cJ"Ou a · 
crentta~;x "E" (dans l'silvaloppe) jvsqu'a ce qu'll soit a deux tours d'~tle atn·e. 

5) Faites i>~>'oter 1~ radiateur a Ia position oasi•ee, serrez 1'6cn)u .n creneaux et insera21a goupille tendue "F'' a t;av9rs 0 

le t10u !leldl dans Ia ti!Je. 

BN USA: 
llil"fkGtl Produc~ Comp~any 
P.O. BD}( 4973, CJtS 
Jahn.luln Cli~\ T~flfb&S!f..ill,; 37602·4~13 



SEH~E:S 5100 

Installation Instructions 
DCS252 POWER DISCONI>IECT SWITCH • TASKMASTER SERIES 
RATING- 2 POLE 25 Alv\P 277 VAC RESISTIVE 

READ THESE INSTRUCTIONS THOROUGHLY BEFORE INSTALLING SWITCH. BE SURE TO DEENERGIZE 
POWER SOURCE TO UNIT BEFORE INSTALLING SWITCH. CHECK HEATER DATA TAPE TO INSURE THAT 
HEATER ELECTRICAL RATING DOES NOT EXCEED THE POWER DISCONNECT ELECTRICAL RATING. 

SUPPLY WIRES MUST BE COPPER CONDUCTORS ONLY. 

ALL WIRING TO BE IN ACCORDANCE \NITH CSA, NEC AND LOCAL CODES. DO NOT REMOVE SWITCH OR 
FISHPAPER BARRIER FROM SWITCH •'vlOUI'ITING BRI\C~<ET. DO NOT INTERRUPT POll-lEA TO HEATER 
WHILE THE UNIT IS OPERA TII-IG IN ORDER TO PERFORM NORMAL MAINTENANCE SERVICE. ANY POWER 
INTERRUPTIOil.l DURING NORi11iAL OPERATION WILL PREVENT THE FAN FROM PURGING THE UNIT OF 
RESIDUAL HEAT. • . . 

9 

----
~ 
r I -
~ 

1) Remove 1f2" (13mm) dia. knoc!tout and two adjacent small knoclmuts from heater back. 

NOTE: 1f2" (13mm) dia. knockout is located on the heater back center approximately 3112" (B9mm) from the 
bottom of heater with the two small f:nockouts on either side. 

2) Remove paper backing from ''ON~OFF" decal, align with the lh" (13mm) dia. knoclmut hole and affix to heater 
bac~ with "Oi•!'' toward top of heater. 

3) Rotate switch shaft cloclcwise to the ON position. 

4) With fla: portion of switch shaft toward top of heater, attach switch bracket to heater bacf; by means of the 
two No. 8 sheet metal screws· supplied. 

5) Push !mob on switch shaft and checl( alignment of knob pointer with "ON-OFF" decal. 

6) Wire switch according to wiring diagram located on inside of bottom panel. Attach switch leads T1 and T2 
to L 1 and L2 of heater terminal block. · 

Attach switch leads L 1 and L2 to incoming supply cond.uctors L 1 and L2 by suitable means. 

7) Restore power to unit and check for proper operation. 

f'11n10d ;, U.S.A. 
PhOIOIOCSIDil 61SI76•1<l:146 

Form 56628·002 
REV 051% 



lnstruc.tlons r_f Installation 
SERIES TASKfvlASTER- INTERRUPTEUR DE COURANT DCS252 
BIPOLAIRE 25 AMP. 277 VOLTS C.A. RESISTAiH . 

LISEZ CES INSTRUCTIOI,JS SOIGNEUSEMENT AVANT D'INSTALLER L'INTERRUPTEUR. S'ASSURER DE 
DEBRANCHER L'APPAREIL DE L'ALIMENTATIOI>I DE COURANT AVANT D'INSTALLER L'II-JTERRUPTEUR. 
VERIFIEZ LA PLAQUE DE CARACTERISTIQUES DU RADIATEUR AFIN DE VOUS ASSURER QUE LES DON­
NEES ELECTRIQUES DU RADIATEUR N'E.XCEDENT PAS GELLES DE L'INTERRUPTEUR DE COURAI-IT. 

LES FILS CONDUCTEURS DE L'ALIMEi'ITATIOI\I DOIVENT ETRE EN CUIVRE SEULEMENT. 

TOUTE LA FILERIE DOlT ETRE COI\IFORME AVEC L'ACNOR, NEC ET LES CODES LOCAUX EN VIGUEUR. 
NE PAS ENLEVER L'INTERRUPTEUR OU LE PAPIER ISOLANT DU SUPPORT DE L'INTERRUPTEUR. NE PAS 
COUPER LE COURANT DU RADIATEUR PENDANT QUE CELUI-Cl FONCTIONNE POUR FAIRE UN SERVICE 
D'ENTRETIEN REGULIER. TOUTE INTERRUPTION DU COURANT DURANT LE FONCTIONNEiv'IEf>JT NORMAL 
DU RADIATEUR, EMPECHERA LE VENTILATEUR D'ENLEVER LA CHALEUR AINSI EMMAGASINEE POUVANT 
CAUSER DE CE FAIT L'OUVERTURE DU REENCLENCHEMENT. 

9 
~ 

------ I l 

1) Enlevez Ia rondelle defon<;able de V2" (13mrn) ainsi que les-deux petites situees a cote, de l'arriere du radiateur. 
NOTE: La rondelle de 112" (13mm) est situee a l'arriere et au centre du radiateur a approximativement a 31h" 

(89mm) du bas de celui-ci avec deux autres rondelles de chaque cote. 

2) Er'llevez le papier du dos de !'etiquette "MARCHE-ARRET", alignez-la avec le trou ainsi fait de Vz" (13mm) 
puis collez-la au dos du radiateur "MARC HE" etant vers le haul de celui-ci. 

3) Tournez l'arbre du radiateur dans le sens des aiguilles d'une montre a Ia positon "MARCHE". 

4) La partie plate de l'arbre de l'interrupteur etant vers le haut du radiateur, fb(ez le support de l'interrupteur a 
l'arriere du radiateur a l'aide des deUJ\ vis en acier fournies. 

5) Poussez le bouton sur l'arbre de l'interrupteur et verifiez l'alignement de Ia pointe d.u bouton par rapport a 
L'ETIOUETIE "MARCHE-ARRET". 

6) Connectez l'interrupteur contormement au shema de filerie situe a l'interieur du panneau interieur. Las fils 
T1 et T2 de l'interrupteur aux bornes L 1 et L2 du radiateur. 
Connectez les conducteurs de l'interrupteur L 1 et L2 aux conducteurs de !'alimentation L 1 et L2 par des moyens 
appropries. 

7) Remettez le courant a l'appareil et verifiez a ce qu'il fonctionne bien. 

IN CANADA: 
JIJiaf'!(f;l P!"OdLICtS Co. or Comndo, L1d.' 
"17<15 Bon 1-llll flOillf, U:lli No. 3 
lu'IISSI!!BIIUSJU, Onllulo Cl!llllldt< U.ii" 1 C·i 

IN USA: 
Mflrkel l'roduct:s Company 
P.O. Dox 4973, CAS 
Johnson City, Ten:tc!lscc 37502-4973 



SERIES 5100 

instal!atiorJ .Instructions 
DCS25:: P&:)WEH :JlSCClNNEC'I' SWITCH ~ TASKM/..si"ER SEHIES 
HA1'1NCi - 3 POLE 25 AMP 600 VAC AESISllVE 

11
;. 

R~ n-IESI: INSTRUCTIONS T!-ll'JROlJGkLY SEFORE INSTALLING Sv\liTCI·L BE SURE l't> DEEN~HGtzc­
POW~R SOUFlCE ·ro UNiT 8EFOf1E INSfAI.UNG SWJT(;H. CHECI< HEATER OATA l'l-\.PE TO INSURE THA1-
Hf!ATER ar:t:rf~IC.t\L FIAirNG OOES NC1f E..'CCEED THE POWEFt OISCONNEGT SVI!ITGt-fS i;LE:Cii1lCAL 
f!lt\iiiNG. . 

SUPPLY WIRES MU6"T 8[: COPPf.F! CONOUCTOHS l):.Jt.Y. 

l~U. WdRING MUSf ~E IN AGCOHDANCE WITH N~C ;\1\10 LOGA.\.. CODeS. KIT CONSISts OF: THE O:SCC)N. 
NECT S\f<li'r~H ASS~MBlY \1'1/lTI·I KNOB AND L.EADWIRES, TWO #S MOUN'nNG SCREWS, "ON-oFr:•· Ol:CAL, 
11\lST'Au.ATI::JN ~Nb'Tf-1 U{.!Tit..)l\lS. 

'l) ~'ill ~ rl!llru);)'ve l.c•lf)(jlr.Oyts wh~~ s.'dY'ttch h• to t.o rnoi.U'I~~-

e. FQr he&tar Mod~l NO'$ ~H03 U'uu MOS {FitJ. 1j _ 
~r&Me._.,~ %'' dl!a. l'(riiOCkaol.rt and twt1 ttdjoe-:.nt e.~ll ~tn.ookouts from h-e~ie: back. 
NCJ'iE: %<I 1\'.lia. k~kout l'S IOCIJQ(I{j On ~loa bi!IC~t e-ernt~r Q$)Dft1Xltna.t':.l6y 3%'' from me Rl-:mom Ol !walBr \"'ith 
u $0'Mll ecnotkout o:t ~:t~r i.lld~ ·, 

b. RJr DWe1f9r Modoi'Ji l'lo's 51W thm 5115 (Flg. ~) 
Aamou~ %.. ~~d~ l<n«X~>IIi r;J:n .~:.nd t\YO ~~t.IJ~M ar'tb&li ~'~~~ut !!Oiats tmm h~e.ter back. ! 

NOTh: %" 'UI.'ida t~nootcout alot is iOOatoci ¢1'1 tl-09 heeii'r back e.ppf{t(lmmvty 3%p from tlla nouom of tlt~cst.rJr 
wdlt1 9 smf.!lll knclL:-IU">ut or. eltoo!' aidt~. 

21· Re~rnovo tl':~ 6tnnb e4'0n; Ur.e awlte~ by loooorrif&O uhe s.~w in ti'Ki center@! a~ knob and !PUlling ll off. . ( 

S) C<lonnl!!ct i~~o i~tcomlng PQ\"X:li ~\lf)ply L~.~ds -co 1ormirum L "l·I.2·L3 of tho dl8con1'1>0d it~iictl. Connet.1 t!~ i~~~~~ 
~ng gruun.c.t h~»d to too gr"OYII.(flng :j¢116-W ~or ldg}. 

4) Mmmt the 6wilch lnnid('j tho h~ater eonQrol compa.rtroont, with rha s.raatl f:Xtum.lir.g through Ute tmooicout, 11sing 
the two IJ.B :.c •y,., phillips h&eo scra~J-Js provid~d. The e:wltch st'lould be orienl!id :;o tho siclo wi'iil tl'le data 1abel 
~ lacing the ~n sido rJI tlva c.ornpartmam (vjoible whon inste.lled). 

5) Conn~ct ~h9 1aa~1!11irrs:; on 'ihs SVIit¢h. miilrked T1=f2:r3 to tho heater pt:!Wsr isrminel block mnrkt~d l.1-L2-L3. 
. -

Gl lnststl tt•e i<t'IOb snd tigh&an ti15 .sr::rtY-N. 

?) .i\ru!.cl1 Ut6 "ON .Of-F" decal located tJOl !=ig. 1. Po~ I oif lile baclting papar. po~ilion c-.areiully thon prass fk.11ly 
om.o tl1e h-auttJ.- cabinet. Note t~lal km:1b ro·1atioil c!uckwisa ·!s "ON" and countorclocl<wisa is "OFF". 

!l) Chocl~ sl1 conn!Jciion~ lor Ugh:nsss sud eloe\rical clearn.ncss. r.tose cover and latch, t~en reston~ 91ectrical powe;r 
&nc..l c:,cc:.. h~e.ter in !lnc:l moue of o!)arntion. 
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SERfES s·t 00 

If ~~~~~~ciJ~[Rl 
Installation JnstnJctions 

T AS)\I'JIASTEn SERIES 

T5i oo. T51 02, T5122,"TCS·l~ and 'fC51 03 2vllt-ir. Th9rmosi.at -Kits (for Fisld Installation in the s·~oo Sa1ies Unit 
Hsalers. · 

T5100 Provides SPSr llae voltage control tor single phP.se heatars up to 27/V,_ 2sA. 
en 
Pilot duty cotat1ol f24-27'7 volt) lei contactor oqulpped haeters. 

rs102 Provides double pole line vol~age control braa.king all ungrounded conductors ror singlg phase neaten:; up 
to 277V, 25 amperes. 
or 
Two I)Oie lin~ cycling control for 3 phase h0aters up to 240 vailS, 25 amps but doosr1ot break atlungrour:d­
:d conductors on 3 phoss. npplkmtions. 

T5~22 Prov!dss iwo ~nags 10\Y vo,tr.gs (~NV) control ior 1wo atage heaters. Two sl!lps.rate circuits &.re con:roltsd 
by che same ssnsing element. Switches controlling these circvlts are calibrated to make or brea~c in 
.r.equenc9. 

ICS ~021s o t~il:mos:£\t am·: rglny for use wi~h 480 a 1300 von nsaiera to coni.'"OI thi) fon motor.lt provk1es for sent· 
ing of het~\ accumutr.licn (strat·Stfl.t) near the ceiling snd switchss U1e ta;1 motor on to reclrC' •. IIate and 
recover lllis heat. 

1·cs103 provides co;,t..-ol or the riin molor on 208, 240 B. 277 volt heaters to recover ~nd ,-eclr~olnte tha statifioo 
hetlt r..ccurnulalcd ner.r 1i1e ceiling. 

Pl~;:~tSo ;-ea<i each inemllaiion instruclion carl3fully beiore beginni~ installation. 

it'llSTAU.AT!ON U\tSTRUCiAONS T514)G, TM02, T512~ 

I} CAUTION: 
To 9VOid possible electric shock, I urn heater OFF ei distribution pone I. On lleaters eCJllippad with a disconnect 
swi'OC:h, roiate switch to the OFF posiiion. 

2) Unlock tha 2 .:>Craws oa the control panel door a.'1tllet door swing down. Some mooals haw an addi,ioilnl cetll.et 
door Ca!l.~h. Squse2:e •::;atch lo open. 

3) Remove 'h (13rnm) oia. thermos&al bulb a:dt knockout from back of heater. Fig. 1. F!ileCI thermostat bulb nna 
capillary thru knockout . 
GAUT!ON: K~ep capillary tubing away from intemal e'ootricnl comrwn!lnts. 

4) Hemov9 2 .smell ~~lemtostet bulb cnp knockouls Ocl the reflr ol tha heote:r, see !=ig. 1. Insert 2 bulb clips (s•J.P-
pliad). Snep tnemx;stal bulb into clips. · 

5) Remove the t.hre9 atal mounting ?!;lOCkouts from side of control compart..rnent: 1) '¥16 & 2) o/us· Remove 
bac.l{ing from labal (supplioo). Align label with the(mostai shrtlt hole anu position as in Fig. ·i. Press lnbel on 
neater side f.S shown. 

S) Nota orientation of lag on \horrnostat · bracliel (sec Fig. 1 ). Position only as shown. 
Install U1srmostat with the 2 No. 3 mounting screws provided. 

Printed in U.S.A. 
Photo/OesiQI\ 6151764·3346 
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Fl9. 1 
!".i.a ~-5KW 

Flg. 1 
7 • :t&KW 

7) lnstrtll ~mob by p~rshlng onto thei!Tlostnl sh~ft. 

Flj). 1 
~. 50!CW 

Rg.,. 
2.p; • 51>KW 

i=)'d. ~ 
3.:!·!iKW 

6) Confle•:::t lesd wires fror.1 :he thennostnt to tile co.11.-o1 termin&l board ns st:ownln thg wiriog dlag;ams lociUed 
on the iJ1.eid9 1.1f t:'ls control p~nal door. 

9) S~?t thormcstat tor desir~u turn on temperature. ROW.le ihermosn1t knob fully clockwise. When the room 
temparmuro t1ns renc!wd the comfort level tum thennosUtt counterclockwise un!!llt elicits off. Tt1e thermostat 
may roquii9 OM o; two l!ldd!tlonal l'letlings lo mc.hna!n your desired comfolt lsvel. 

HEAT RECOVf.RV T!if!RMOSTAT TC5102, TC51G3 

I 

t 

· 9) The TC5102 ;nermost.'lt package requir<3s a ielay 1.0 opsiate ~he ian moior. li\Stclll tho Utarmostai by :ollowing ..., 
st9!)S ·• lhrcugh a. 

lO) lnslalllhe rolo.y by slipping e~tencled relay lag um.lermounting lip on control panel. Moum relay with one No. 
8 sc;ew <lS shown In f-Ig. 2. E'.aclllsad wire is marl<ed lor proper terminal location; connect lead wires as in­
c.iicatoo on lhs Vliring diagram locat9d on the Inside o: the control panel door. 

11) Set the thermostat for desired tum on tamperature for fnn control. 



u~~~U¥U~~u~~ 
HoriZOi1lal or vertical mounti:1g 
industrial/commercia.! unit heater 

~NSTAL.LA'ilON mSTHUCTIONS & ?ARTS UST 

ATTENTION: READ CAf~EFULLY SIEFOAE ATTEMPTING TO INSTALL, OPERATE 
OR SERVICS THE TAStcMAST~R UNIT HEATER. RETAIN THESE INSTRUCTIONS 
FOR FU'fURE USE. 

·FEI\TURES 

Forced air elecliic unU heatar availabla in ?.08, 240/208, 
277, 480 or 600 -.•olt as si:c:~ndard. 

Ten sls;ldard llea.tlng capacities of 3.3 i<W/1'1,250 BTUH 
tluu 50.0 KW/l 70,500 BTU I-I. 

20S and 240/200 volt models are single pl'lase field con­
vertible to three phase on 3.3 t:-tru iO.O K\N Models. 
(Single phase only available on 3.3, 5.0, 7.5 and 10 KW 
277 volt rnocJels. 

Specially uesign~t.i inlet louver allows i.he fan to pull cool 
air evenly across the i1igl1 mass all-steel element. 

Outward drawn venturi and aC:justable louver assembly 
further directs the outlet air in a uniform pattern to meet 
specific air pattern requirements in either the horizontal 
or vertical mounting position. 

Optional wall/ceiling or vertical mounting brac!(ets. (As 
required). 

Four ;>osition weld nuts supplisd in case top and baclc for 
field mounting by drill rods or eye bolt witll c~1ain. (Hard­
ware supplied by others.) 

Optional radial or anemostat diffusers l~nding air paueril 
versatility when mounted venically. 

Modular control kits for field installation. Disconnect 
switch, the;mostat, summer fan switch, heat recovery ther­
mostat. All xits with spade teimin::.ls (Exc&pt disconn9ct 
switch). 

Single point terminal board wiring of integral control kits. 

24 volt low voltage control circuit standard on all contac­
tor o:nd transformer models. 

Roomy control box with access door locked into position 
by two (2) lf~ turn fasteners tor ease of installation. 

Revised 1 0/95 
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PI10Pt;r-t LOCAT~ON IINS'Ii~UCiiONS 

Once lhe totalllsetiny loaC.: is calcul~ttad, t.1e quantll'J and 
capacilyoi tha unii hseto;s must bs C!etormined. Because 
a tr..rg!t numbai ol. low-cap~city heiltars provld9 more 
onlforrn hani dist;ibutlon, this .opp;oach is recomm~nded 
whsn ~:la erea will be occupied by a relntivsly IEJi(?& 
number of sedeniary pai'SOlmol, p.erhaps working un pro­
duclioll lim~a ana ttt benches. 

A large numbor of smE.IIer capacity unll h~eiers tends to 
prevent not drafts, radu.;es lloisa levals. and im::rsasas 
d!vemtlty ot looc tc1 he!p reduce "llect;lcai d$meild ~nd 
opar(ltiag co.;ts. 

in w~rehcmses Wf!ors e'oiGil heat di.Bt:ibutioa ur.d C:OI" .. -sUml 
tsmpa;::tturas are Jess important, iii smsll!lr numbar of high 
.::apncity units ce.n beus.ad- ir. many cMsa reducing lii'Bl 
aot:t. 1 o rnninUiin ra!'LSonable heat diS:rlbulion end roi1~10s 
severe stratiiicatkm evan in low9r bay areas, the tola.l ~ir 
vollJma ot il'le space should pass through tha .unit heats.-s 
abo1.•t thraa times pe; hour. tTe.fte total cubic fest and 
divide by 20 in order ~ d&ismlloe prdper tcto.l heater CFM 
ratir1g.} 

~t Is lmfJor:e.nllhat ths ce.lod voltage t.t tha heating uqulp· 
ment meich \he supplyvo!to~s. SupplyvoUage !n ex¢eaa 
of the heater ruted voll.f.ge ca;1 dem~gc equipment Supp­
ly ~o tower then ths mtoo t-.sate; voliag~ will detreaao 
ll.,atc; output es well as run the ;It;!< of damaging some 
oomponanLS. 

GENERAl SAff!'fV BNFORMA T40N 

CAUTiON: 

FQllow &II local elccttical and Sc"lieiy codns, as welles th& 
Na.t.b.'msl f;Jectrtcal Coda (NEC) nod the ()ccupe.tionnl 
Safoly and Hoaltn Act (OSHA). 

Tc• avoid poa::lible olaciri\.'fll shoclt, b9 81Jr9 Ule electrical 
r.:urmr'1l is lllmed off at the mt\ii1 switch prior to wi;ing Oi' 
servicing of unit 

H the powe; disconnecl is not intagral and is out-of·sight, 
lot!< it ill \l\e opon j)osilion nnd tag to prevaot una:<pectoo 
t~pplicatton oi ftOVver prior io p9riorming any 5L'):Vice o; 
mniM:manca on til(l unit. 

The unn wnsn installed must be electrically groundod il, 
accoH1a.nce wit:l the National Electrk:al Code and stan­
dnrci inuustry practice. 

2 

:-!ori'2ontal unit hsatsrs are recommenc.lad in tow bay argas 
with maximum ., 5 to 1 B foot comngs. TI'I&Sa should be con­
cantcated along outside wall oc other areas of giaatest . 
heat loss, spacetl \o set up a gent~ rally ctrcular air movtt- • 
mant, &ach heoter suppoiting the air stream of the other. 
.~ditioni\1 veJ\ical dawn blow ur\it lu:mtars wilh BJ>p;npiinte 
accessory diffLlS9JS can ba lucoted to covnleracl ceilit1g 
hoat losses. 

I&J'COilO f:-1 
---~ 

I 
lc;:;J 

II 
I 

-·-if:l 
- - ll~l 

Make cerlain thnl the power source COt1fotrns to the rs­
quiremsnts ol your squlpmEni. See Table 2 for informa­
tion as lo wire eize, ciicult size, etc. 

Chack hsater volmga s.nd phas& on eating label to con­
firm Ills the same as the eiTJc:tic aeJVic:v supply. 

Wiring .:iiagrams of the heatsrs and supply conneci.ions 
are permaner~Uy attached to &he i"Side of the haai:er nc· 
cess dOIJr. All terminals are coded io t•cc:ordance wiUl lh! 
v.tiring diagram. AcceS3oly wi:ing are sllown on :he unil 
wiring diagram and supportl;lg tita:aruie. 

·nte heater must ba mounted at least 7' above the noor 
to prsvent aocidcm~al contact with lhs fan blade which 
could c\'\Usa iiljuty. lnst.all unit so thsre eua no obstruc· 
lions to the intelte 01 disci1arga. Maintain clearances as 
s110wn on Ta~Js ·1, 2, Fig. ·t & 2. 

nu) wall/ceiling mounting structu;e and anchoring provi· 
sions must ~H~ of sufficient suength to suppo;1 tlla com­
bined weigllt of the heaier and mounting b;acket. 



Upon a call lor iloal from tha floot lt!vel or unit mouilted 
optional accassory thermostat, ths unit ian motor and 
ll!i<lting elements shall be anargic.ecJ and remain on unlil 
'ar'llpo;atura raachss setting of lh!limostat; at whiclnirna 
tit a heaiing elements shall ~ deanetgizad. The fan motor 
shOlll continua to nm and purge h\later casing of residual 
haeat until setting of ran override is ronched, then lh9 :an 
motor shall be deenargiz~d. For those units with a rae· 
•ory irtstallad two speed fan switch (25-SOKW), the unit as 
shipporl from tha toctory is Sf.lt for ~hs "low" apsad inn 
position. Customs; option to sel to "high" speod. For 
lho3a uaits twailnblo with subdividsd r.ircuii:S, ths 1.\C· 

css~o;y two stags tils;mostnt (optlomd) will, '-'(1011 o call 
tr.Jr hoot, energize fan motur and the first stage lleali•'O 
elernsnt. Should temparature continue ~o fall, lh9 thsr­
moa:&~ 5hsll energize ihe secortd stogo hsating alernant 
Upon a :is~"; ir1 .spooo COilditions tOINa.rds sening of tha t11er­
mostal, the two stages of l~eoting alsmants !Jihall be 
deenergizeG In revaraa sequence. The fan motor shell 
oontim:a to mn anti pu;ge f:.oatar cesi;tg of ro.'Jiduel 1'100~ 
until setting of :an overlii.1e iS fSflChed, then the Ia.-. motor 
sh~lll be dat:;ltel-gir.t:d. 

Tha accessory Uilil mounted ~tratificatian thsrmastat 
..,:111 ennrgiZ9 the ur.il heater inn mo~or upon ~ ;isa lit 

Ul!l'f"lJ~ c~n" J.t:4 • bu.,....,.,. !.'11hGt11' o;rru~ 

•emoarature above its setting. Wil9n the unit mounted 
stratification thermostat cl~s on a temperatura risa end 
at the sama time the Hoor thermostat calls for heat, tile 
mc.orshall b~ energized imm:ldiately ancl th9 healing ele­
ment sllall be &nergizeG, as previously dascrihad. 

iha automatic reset safety high limit shall do-energize lhe 
healing elements and control circuits should U1s 
ternpera.ture exce·!!d the sarJng of this device. 'TI1a fan 
sclsty override shall enl!ugii.9 fen motor any time the set­
ting ollilis davic·e is excseded so us lo purge healer cas­
ing of excess residual heB.t. Whsn t1"1e e.cceaso;y fan 
swlt~h is placad in the ON poall!on (ior summer o.ii' cii­
culation), ths u11it heater tan moto; altell he cnal'gizect 

NOTE: The wall th(li·mostal i.s 10 bo set to tt1e OFF Posi· 
tion during this mode t'li oparaHcu1 (unitR with oon~actors). 

Far tt1oso nccasEort tharmcstata equipped with an lrt~agraJ 
f1ln sW:tch, place th!l switch In t.'1e HEAT, llt .AUTO posJ. 
H~n tor operation of the ff.ln Md elements which stnlll :hen 
be unn!:r r.:ontroluf the ~hermostat ~ desc;ibsd llbova. 
Wh!in switch is placsd in the OFF poaitl-:m, the un!l Sllrill 
be daenerglzad. When switch is placed In tho FAN posl· 
lion, elements shall bs dc:onerglzeL1 nnd fan .shrdl bs im­
mediately energized. 

I ,.~llll!lftU~ ;tt~f•~L ~L"UA ------

~ ~ 
"'I 

[I ~ 
~ 

~ 
L.J"*t -~IJ 

~ f; \\' 
.. ~'-

·-·-- ._____ ___ 
--·-----. 

;-;·-!.\ 8 ·-A---J "----·--
" 

TABla~ 1 
..... _ .. __ ., __ -------

~: 
~Wt. 

I S~KI 
!I.A)(. 

LIHCli Mi'() 
tfT. A e lf'i. A 

3.3 t: 5.0 KW 9 20 '10 STO 9 15 
7.5 3 ·10.0 lVN 12 40 22 STD 12 30 

'15.0 8 ?.0.0 KV'./ 1B 52 30 STD '18 •:00 
25.0 & 30.0 I~N 22 75 42 STD 22 55 
40.0 & 50.0 1\\-\1 24 34 47 STD 24 54 -

SiO = Standard • Nil\ = 1\lot Applicable 

-

G 8 8 
~ 

MAl{. llil~Jt. 1111-rc~. 

JnG sn,cK 8HJCI( ti61CliHT lo 
Hi. A t-10. Wl. 4!;• OPI!tl 15· Q~l!l! 

- ·-- N/A N/A ·-- - - -
'iO 30 A05120 A05120 0 'i4 3G 30 
'iS 38 AD5120 R05120 14 21 42 35 
'17 50 A OS ISO RD5150 20 30 52 44 
20 60 A05150 A05150 '19 28 GS 54 

Optional diffusers lend added air pattern versatility 
to individual vertical down blow installations as shown 
in above illustrations. 
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All electric unil heaters are shipped fully assembled. In· 
stallation includes hanging the unit, mounting the built-in 
and remote accessories, wiring of optional control devices. 
and electrical wiring to the unit. 

To insure proper delivery of the heated air to desired 
areas, follOII¥ the mounting height and air projection tables 
included in these instructions. Follow Fig. 1 & 2 for 
minimum wall and ceiling clearances. 

The wall and/or ceiling structure must be sufficient to sup­
port the combined w~ight of the heater and any mount· 
ing bracl<et and accessoriGs. 

Se sure power source is de·energir.etl before installing 
heater. Check heater voltage and phase listed on heater 
data tape on back of unit to rnal\.e sure they are the same 
as the electrical service supplied. 

Certain units ars ac.iaptl!Oie from siilgle to three phase ser­
vice. Follow inst.-uctions noted Oil the unit wiring diagram 
for this con,•ersion. Units that C<\ifY a tlual voltage rating 
(HF) require specific wiring changes when converting from 
240 to 209 volt service. Carefully follow L'le instructions 
on tile unit wiring diagram. 

Or>en the access panel (2 l/4 turn fasteners). 

Remove the desired xnock-out(s} on back or the heater. 

Install any optional accesso.i3S following their installation 
instructions before mounting unit. ·Following the correct 
unil/accesso;y wiring di«uram, connect tile power supp­
ly. elect."ical ground and accessories to the ccmsci ter­
minals or termination poinis usiilg acceptad p;acticss. 

NEr JUNCTION .BOX VOLUME 
KW CUBIC INC!iES cc 

3.3. 5 74.11 1219 
7.5. 10 198 32.;5 

15.0. 20 11:18 3?.<45 
25.0. 50 3-11 5592 

Heaters may be mounted in tile horizontal or vertical air 
discharge configuration using tactOty optional supplied ac· 
cessory mounting equipment or using special hardwa.re 
facilities supplied by others. 

After the instano:uto., •s complete, replace the access 
panel. 

Set the controls {thermostat. switch) at their desired con· 
trol point and apply power to the unit. 

Check for correct operation. 

HORIZONTAl 
AIR DISCt1ARGE MOUNT~NG 

Swivel hanger bracl{ets may be uud to suspend unit 
heaters trom either the wall (Fig. 5) or the coiling (Fig. G). 
Altach hangsr base "A" to top of hutsr with the four ¥.11 

x 1 a cap screviS and lockwasheis (provided in envelope). 

Attach rnaln IU'nger frame "8" lo 'Nail or ceiling in desired 
location using lag screws "C" or other suitable at­
tachments (supplied by others). 

Lift heater into !)Osition inserting stud "D" ihrough hole 
in main hanger frame and attach loclc nut (provided in 
envelope) "E." tightening to within \\NO turns of bei;1g tight. 

Swivel heater to desired position, tighten loc!t nvt. 

VERTfCAt. 
AIR DiSCHARGE MOUN'nNG 

{~g. 7) 

l'.ttach short angle brackets ''1\'' to back of heater with 
tour sA6 x ·1s capscrews .. B .. , lock washers "F". Ae sure 
vertical leg of angle brac!tets iace tor> and bottom of 
heater. 

Attach inverted U frames "0" to short engle brackets witll 
tour Sf16 1: 18 capscrews "E", washers "F", IOCl{washers 
"G" and nuts "H". 

Attach long angle braclcets "J" to inverted frames "0" 
with four ~6 x 18 capscrews "K", washel's ''L". 
lockwashers "M" and nuts ''N". 

AHach heater and bracket assembly lo ceiling in ciesit'ed 
location using customer supplied equipment sufficient to 
support the assemlJiy. 

NOTE: When mounting heater using o/te" all th;ead rod 
(by others) cio not screw the rod mare than tf2" beyond 
the inside of the case. 

5 



5100 SEP.!!S 'IECHNRGAI.. DATA 
TAf.ii.E :t: 

El..EClRICAl DATA 
BRANCH SUJ'PL'( 

He.ATEAI A !tiP$ CIRCUli WII'.E 
C~<Tt.LOO ICYI &1Vmn ~OiOrt lll:Ali::A COMT!itOI. Pl!.A f'RO'I"IC'nO~ tll:c&: 80 .... 
IJUMfJEP! l'!Ant•o (00!11 vot:t.r.oe PHAse VOLTAGE f'MASE srzs 1•1 AWG ·• 

FiF5103 3.3 '11.2 208 1 208 15.9 20 12 
f2F5i03 3.3 li.2 208 1 208 15.9 20 12 

209 3 '208 9.2 IS -,4 
HF1B5'103 3.3/2.5 11.218.5 240/206 

, 
?.1!0/203 '13.'i/H.9 20/'15 'i2tr4 I 

HF2S5'10S 3.312.5 lL~Ja.S 240/208 •j 240/.208 13.71'1 i.D 20/15 12/14 
240f.?08 3 2~01209 7-!l/~.9 '10/10 14114 

Gi05103 3~1 11.2 2ii 1 277 11.5 15 14 
P3P5103CA'I ,..q 

~ .... 1i.2 400 3 24 4.0 15 1•1 
F1F5t05 5.1) H. I 208 1 '208 24.1 35 " .. 
F2F51D5 s.o i 7.l 206 1 208 24:1 :3!) D 

208 3 209 13.9 20 i2 
HF165i05 5.013.7 H.l/12.8 2401208 '240/201) 20.9/10.1 30/25 ·10/'iO 
HF26510!l 5.0/3.7 i'1. iti2.8 240/208 ·; 2401208 :l0.9/1S. I 30/25 10110 

240/208 3 240/208 12.1110.4 20115 12/14 
GlGSiOS 5.0 17.1 277 1 2n ·~8:1 25 iO 
P'JP51 OSCAI 5.0 t7.1 oklO 3 24 5.1 IS i4 
F-:?F5 i071::Al 7.5 ~5.6 200 i '24 36.1 so 5 

202 3 2~ 20.a 30 10 
HF2B.5107CAi i.515.G 25.G/19.2 l240120B 1 24 3'1,3/27.1 40t35 are 

2101209 3 24 18.'1/15.6 2.5/20 'i0/12 
G1GS10iCA·I 7.5 25.5 ?..n , 24 27.1 35 e 
P3PS;QiCAi 7.5 25.6 480 3 24 9.1 15 14 
F2F5110CA1 9.9 33.8 208 24 47.8 60 q 

205 3 24 27.8 35 a 
HF285'i 10CA1 10.0/7.5 34.1r.!5.G 240/200 24 4i.S/36.i S0/50 4/6 

240t20S -:: 24 24120.5 30/33. S/10 .... 
G·IG5110CA1 10J) 34:i 'ln 24 35.1 50 a 
P3P5110CA1 JO.O ~4.1 ·•eo 3 24 12.1 20 12 
F3F5'i15CA1 15.0 51.2 208 a 24 4·1.7 60 4 
HI-"3B51'15CA 1 15.0/i1.2 51.2138.4 240/208 ~{ 24 36:i/31.3 50/40 6/B 
P3P5H5CA1 15.0 51.2 480 3 24 18;1 25 10 
HF3B5'120CA'I 1(!.5/1•1.6 67.2/50.5 24012Kt8 3 24 47.6141.1 !30/60 415 
P3P5120CAi 20.0 Ga.:l ~.00 3 24 24.1 35 B 
F3F5125CA1 25.0 85.3 208 3 24 60.5 90 2 
Hf3B5 i 25CA 1 25.0118.7 fj5.3164.0 240fl08 ~ 24 80.2/52.1 aono 3/A. 
P3P5i25CA1 25.0 !5.3 48(1 3 24 30.1 40 8 
F:SFS130CA1 30.0 102.4 208 '~ v 24 83.4 110 2' 
HB365130CA1 00.0/22.5 102.417G.a 24012lla 3 24 i2.:ll62.5 100/90 213 
P3P5130CAi 30.0 102.4 480 3 24 35.2 50 s 
F:Jf-S·140C:.4.1 40.0 138.5 200 3 24 i i 1.2 150 1/0. 
HF395l40CA1 40.0/30.0 '136.5/102.4 2401206 3 24 9S.41S3A 1251110 1 ~12· 
P3P5140CAI 39.0 13$.1 480 3 24 47.0 50 ~ 

F:3F51SOCA'I 49.!'S 182.9 we 3 24 139:0 175 210' 
HF2BB5150CAI 50.0/3/.S 170.51128.0 2401200 3 24 120.5/104.3 '175/1.50 2/0"i/0' 
?3P5i50CA·t 50.0 170.6 480 3 24 50.3 80 3 

-- ·!J:3H5105CA4 5.0 17.1 -600·2·10 3 240 5.1 '15 14 
IJ3H5107CA4 1.5 25.6 000·2•10 s 240 7.7 iS 14 
!J3HS i 1 OC.tv.& 10.0 34.1 600-240 3 ?.40 10.2 '15 14 
U3H5·1t5CJ\•~ 15.0 51.2 600-240 3 24() 'i5.5 20 12 
US !-iS 1 '20CAr;. 20 ae.3 500-240 3 240 20.3 25 iO 
U3H5 i 25C.4A 25.0 85.3 600·240 

.., 
240 24.5 35 G .., 

U3H5130C.>\4 30.0 102.4 500·2•\0 3 2<10 29.4 40 6 
U3H5'140CJ'A -40 '135.5 600.240 3 240 39.8 50 5 
U3H5i50CA4 so 'l/0.7 600-240 3 240 49.4 50 4 

• ·Use Copp9r Conductors on All Heaters ·uas 75 "C Win~ 
··"NOTE: TI-llS UNIT (ONLY) BUILT II~ 7.5 S. ·JOI<W CASE SIZE 



All=! O~UVf:~N OAT A F.4.N M(liOB DAT.O. 
TE!lP. M.U MTG. I.. IA 

CFM ~t 
FPM "' RISe MOTOR t!EIGHT TIIROW WIICKT 

OUTL!T Ou_T..!:!_!_ __ •F itP ,.,. ... HOR VERT (IIORI4) LGS. --- -.-------"-400 1030 26 11125 1550 9 9 12Ft. 25 
400 1030 26 1t125 l550 9 9 12Ft. 25 

400 1030 26 1/125 1550 9 9 ·12 Ft. 25 
400 i030 25 1/t25 '1550 9 g 12Ft. 25 

400 i030 26 1/125 1!)50 9 9 i 2 !=t. 25 
400 1030 25 1/125 1550 9 9 12 Ft. ., .. 

.• I 

•!00 i030 40 'i/i25 1550 s 0 12 Ft. 25 
•WO 1030 40 l/125 1550 9 g 12Ft. 25 

400 1030 40 'i/125 '1550 9 9 '12 j.:'t. 25 
400 '10.'-JO 40 1/125 1550 e 9 12Ft. 25 

4110 1030 40 l/125 1550 9 9 12 Ff. 25 
400 1030 •\0 '1/125. '1550 g 9 12Ft. 27 
700 1000 34 '1/50 1550 '10 '12 22Ft. 50 

700 1000 
,. 
"""'!- '1/50 'i550 10 12 22Ft. 50 

700 iOOO 34 1150 '1550 10 12 22 Fl. 50 
100 iCOO 3JJ i/50 1550 10 12 22Ft. 60 
700 '1000 45 '1/50 1.ijSO ·m 14 22Ft 50 

100 \000 45 1/50 '1550 10 'i4 22Ft. 50 

700 1000 45 'i/50 1550 iO '14 22 FL. 50 
700 '1000 ~.s i/50 1550 iO 14 22Ft. 50 

1100 1580 t;.:J 1/20 '1550 '1'1 20 32Ft 55 
1100 'i580 43 1/20 1550 11 20 32 Fl. 65 
1i00 1seo •13 1/20 '1550 'i 'I ?..0 32 Fi.. 55 
1100 1580 r.·· 'a/ 1/20 1550 12 iS 32Ft. 55 
'1100 ;seo 57 '1120 1550 12 16 32Ft. 85 

2000/1000 1300/\100 40/44 'i/1~ 1550/i250 12 22 45Ft. 120 
?.000/1800 1300/1100 •10/44 1112 155011250 12 22 45 Ft. 120 
2000/1000 1300fi·IOO 40/44 11'15 1550/1250 12 22 45 FL '120 

200011800 iCQ0/"1100 417/53 1112 155011250 12 20 40Ft. 120 
2000/iSOO 1300/iiCO 47/53 1/12 1550/1250 'l?.. '20 40Ft. '120 
2000/1000 1300/1100 47/53 '1/15 '155011250 12 20 40Ft. '120 

3100/2800 2000/1800 40/45 'i/4 1550ti310 15 25 55 Fl. '120 
3100/2000 2000/lDOO 40MS 114 1550/i310 i5 25 55 r-t. 'i20 
3100/2800 2000/1800 •l0/45 1/4 15501't310 15 25 55 Ft. 120 

310012800 200011800 51155 114 1550/13i0 15 22 50 Ft. 120 
3100/2800 200011800 5"•/SG '114 i550/'i3'10 15 2?. 50 Ft. '120 
.3100/2800 2000/1800 51156 114 1550/i310 15 22 50 Ft. '120 

55S 929 30 1/125 1300 9 9 i2 Ft. 50 
700 1000 34 1150 1550 'iO '12 22Ft. 50 
iOO 1000 45 1/50 1550 10 14 22Ft. 50 

'1100 'iSSO 43 1120 1550 11 20 32Ft. 65 
iiOO '1560 57 1120. 1550 12 18 37Ft. 65 
2000ti800 1300ti100 40/44 1/12 1550/'1250 12 22 45Ft. 120 
200011800 'l300/1i00 47/53 1/12 1550/12$0 12 20 40Ft. 120 
3100/2800 2000/1800 40/45 114 1550/13'10 15 25 55 Ft. 120 
3100/2800 2000/1800 51/56 1/4 1550/1310 15 22 50Ft 120 
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TROUC:L..E SHOOTING C&-IART 

~errnostat coils for heat, 
t:l heater doas not lunclioi'l 

POSSieLE CAIJSE(S} 

'i. Open (blown) ruse 

2. INGOAAECi WIA!NG 

~:1. Therrnol cuH:.tut opan, 
dcanergi?:i;•g hsatsr ele· 
ment a111::i c~or.trol circuit. 

COAREC1'1VE ACTION 

1. Replace ruses, cileck for cnusa. (saa Repla.cernen' 
Pflrls List for fuse si:.ce) 

2. GHECK WIRING CONNE.CiiONS · 
3. Check for Uia loiiO'Ning: 

Corroc~ supply voiU:J & phase 
Co•nlCl oomrol wiring (h.:eater control must' ba Utn' 

tnormostat control wiring section only) · 
Power interruptiOn to heater during he£Uer opemlion 
RestrictiOil of air around haater 1·5 mlmJta fen 

purge after the;mo.srat oH 

I
L•n moror ,..:-.-.h-o-t'-' ---I-·~-D-~t·:=Jis~-io_n_o_l.--;~ 1. Clea-,-, -fa_n_mo.tor tlild cesin_g_o_:_g_,-e::~::--

. ·axc2ssiva diit on motor nccumulalion. 

2. Dirt accumulution ?~ Clean louvors Md bai:ween heeling elements 

3. Motor needs lub;icntion. 3. Soe Maintennnca. 

----·----~ -----·----··----------·--------·-·-
~sn motor :uns, bul no hEtilt. ~. Elar.111mt contecio.- not 

operating comactly. 

2. El.,meni fuss blovm. 

1. Check wiring far c.~1on ci;cuiL Replace contactor ii 
defective. 

2. Replace fusi:)S, chec!t for cause. (Sae Roplace­
menl Parts l.ist ior fuss size.) 

·--------·---------·-------------· 

CAIJTDON: Meke curtain ttJ.at the pt>wer ao~1rno is -:llscon· 
llactad bafo•e anem~\ting to service or di2i!Sl\emble any 
oompommt. If ~ha power disCOI1nect IS out ol the !ins of 
sight,loc!t it in tt1a OPGN posllion and tag to prevent the 
u~plicatlon of powm. 

EL~CTRICAL. 

Once a ye!lf inspect the control pa;\el wifing to rnaka cer­
tain insulation i3 l;tt~ct and tlll connections ate Ugh\. In· 
St~Ct all l1eatsr ana relay conwcts. If the contacts appear 
badly pitied or burned, ;eplace the comactofirolay. 

For proper circuit protGclion tluriilg operation, ane correct 
sh:~ fuse must be t!Sed. The parts list contni:'s lhe luse 
stte ior all uniis. 

ClEANING 

Clean the unit casing, fan nnd mota; once a year. A dirty 
motor will rend to run ttot and eventuaQy will be damaged 
internalty. Any rust spots on lhe cnatng should be clean· 
etl and repainted. 

All unUs up lo 20KW have fen mot01s that are pnmu:m911tty 
lubricated so ~hat cuily occasional cteaning is requirod. 
Units abOvo 20KW havo ta;1 motots lubricated tor 5 years 
of continuous duty or 10 yea;s of inten:aittent operation. 
When reqtJirBc!, i'Omove tha oil access plug on back ot 
heater at motor intake grill, opan oil cap, fill with S.A.E .. 
No. 10 electric moto; oil, replace !llugs and access 
plug. 



Wlt-iiN(1 DIAGRA·M SCU-It::DULE 

OIAVlflAM MODEL COD!! MODI:L CODE 
NUMBER (PREFIX) (S!ZE AND CONTROL SYSTI=.M} 
, _______________ ....._......_ .. ___ __ ... _____ -.,_..,,..,._ 

W05i0'1 FIF-GIG-HF113 5103N 51051'1 
-·--·----- ·-·---__.. .. 
wos·,o4 GIG 5107CAIL 51"iOCAIL 

WD5'lOG F2F·HF28 s·103N 5105N ------------··--..... 
WDS·i13 F2F s·iOiCAIL s·i10CAIL 

W05114 HF26 5107CAIL 5110CAit 

W05138 PSP SI03CAIN 5105CAIN 5107CAIN 

P3P S1'10CAlN !i11SC.A.II'Il 51~0CAIN 

WDS'i21 F3F Sl·iSCAIL 

WC>5122 HF38 51t5C:All 5120C.A.Il. 

WDS'i25 F3F 512SCAIL 5130CAIL 5l40CAIL 

F3F 5'150CAIL 

WDS'i26 HF3B 512fiCAIL s·I30CAIL 5'11JOCAIL. 

HFOO 51SOGAIL 

WOS'IZ9 P3P 5125CAIN 5130CP..IN 

WD5HO 1~3P 5t40CAIN 

WOS'i41 P3P 5150CAIN 

W05142 U3H 5~051':A4N S107CA4N 5110C.~4N 

5115CA4N 5'120CA4N 

WD5i43 U3H 5125CA4N 5130CA4N 5HOCA4N 

5150CA4N ---

9 





l·1AR·rs L.!ST 
CI\'T Al.. OGi NU IV!a.EAS 

! ! r'.!t"<TER 
! MODt!L PAC TO?. 

FiF5103N 56562.012 ! 
F2F5103N 56562.012 

l'tF1B5103N 56562.()17 
HF2B5·iOON 56562.017 

G1G5103N 56562.016 
P3PS103CA1N 56562.016 

F1FS105H 55562.012 
F2F5105N 56582.012' 

HF1B5105N 5GS62.0f7 . 
.HF2BS105N 5656?..017 

G·;GS105N 56562.015 
P:JP5105CA11-1 56562.()18 

F2F5107CA1l 58823.(111 
HF2B5107CA1l • 558?.3.(112 

G1G5107CA.1l 5882.;.()0?. 
P3P5107CA1N 511824-011 

F2F5110CA.1L 5682:3-011 
HF235110CA.1L • !56823.()12 

G1G5110Cl'.'il 55824-C-:>?. 
P3?5110CA.1N 56824·CH1 
F3F5115CA1L 56825-001 

• HF385115CA1L • 56825-002 

P3P5115CA1N 56825-003 
HF3BS120CA 1 L . 56825.002 i 
P3P51 '-OCAIN 56825-003 

HE.All!R !!l.!\1EitT 
•JlOl\EI. 1\'0TQ!l _1\SSY 

F3FSi25CAR 50043-001 56954-017 
HF3B5125CA.1l 50043-002 56954-0·:a 
P3P5125CA1N '569.W.001 56954-019 
F3r5130CA1L • 56043.()01 56954-02.0 

, IIF3851~0CA'IL. 56N3-002 56954-021 
P3P5130CA 1 N 5SS44-0Q; 569!H.O'-?. 
F3F5140CA1L 58045..()()1 50054.()23 
HF3B5140CA1L 56945-002 56i54.()24 

P3P5140CA 1 N 56946-001 561J54.()25 
F3F5150CA1L 56945-001 56954-026 

Hf3B5150cAIL 56945-002 56954-027 
P3P5\SOC.:.iN • 56046-001 56954-028 

I c\.i::ME!<t 
ASSI:MeL.'f 

60715-001 
60715-011 

6071S.002 
60715-012 

60715-o07 
607i5-008 

60115-003 
60711).(1()4 

60715.()05 
50715-006 

60715-009 
00715-0iO 

56QS.;.,()04 
56954-006 

56954-001 
56954-002 

59954.Q.J3 
5695-!-004 
56954-007 
515954-008 
5695<1-009 
56954-010 

55954-011 
56954-01'2. 

569!j4:013 

,\U':'OMAIIC 
FIEn!!T 

57~-1)5 

57640-01)5 

57840-005 
5'/640-005 

S'i640-005 
5760005 

57fi.W.005 
5764().()05 

57&W-005 
57640-005 

57640-005 
57640-005 

f~cVIS~O 

3/91 

AUTOMA'iiC J:f,N 
AI$ET OVm:!!l!DE 

5764().006 56811.001 
57&40-0C6 56811..001 

57840-009 5a811.001 
5764().00S 56811..001 

57640.005 56811.{)!)1 
57640-008 56811.001 

5784G-OOS . 56811.()01 
57540-000 58811.001 

57640-006 588'11.001 
67&t0-006 56811.()01 

57640.008 58811.001 
576<10-006 !56811..001 

57M0.003 5Sili 1.001 
s·;o.;o.oos 513811..001 

51&40.003 58011.()01 
57640-0D3 56811.()01 
57540.()03 50811.001 
Si640.000 56811..001 

57&.1o.co3 56D11.001 
57640-003 63311.001 
57640..004 56811.()01 
57~ 56811..001 

57~ 56811..001 
57&W-004 56811.()03 

51640-004 56811-003 

S.D. FUSe 
i'tlitl BLOCK 

'OVISRA'IiU! X."J.•Jl 2 m:ID 

S0811-002 50719.()09 508:!6-012 
51J911-oo2 OO'li!H)!HI 5083S.01?. 

5001HJ02 60719-012 -
5861i.Q02 60"tl9.(109 50113&003 

561111.002 60719.()09 50836<112 
58811.002 60'110.0\2 -
568'11.()()2 60719.()09 50836.()03 
56811..002 80719-009 50836-003 

66811.()02 60719.()12 -
58!l11~ 60-;1!}.()09 50836-003 
56811.003 60719.Q09 • 50836.QD3 
56811.003 6071 t:-012 57110.001 

FAtl TEl\MI.'!AL GROU:lO MO'IOil 
!(W BLADE BOII.RD COifN. CAl'ACrron LOUV£.~ 

3.3·5 568()6..001 56809-001 1456 - (5) 56986-001 
7.5-10 51554:002 56809·001 1458 - (7) 56986-003 
15-20 56813.(101 56809-001 1458 - ( 7) 56996-003 
25-30 57114-001 56809.()01 3981 57100.001 (9) 56987.001 
40..50 57115-001 56809-001 3981 57100..001 (9) 56987.001 

'POWER 
l'ERI.I.I!iltL 

X~MR CO~TACf\.ll1 OLOQC. • 
56815-001 
58815-001 . 
56815-001 
56815-001 

56815-(!01 
sono-ooe 50370.016 56815.()01 : 

588f5-<l01 
588'15-001 

56815.()01 
56tli~J1 

56815-001 
60719.0il8 50378-016 56815-001 

60719-001 503'is-o22 568'18-001 
60719-001 50378-0'13 56816-C01 

60719.()05 503'/n-013N 5681S.001 
S07i0.{)06 5037&-0'16 56815.()01 

607'11).()!)1 50378-031 0081$.(101 
00119-®1 503'/8-03; 56816<101 

5071 1).(1!)5 5037U22 5!1816-001 
00719.Q06 50378-0iS 56815-001 I 

60719-00i 503"/8-031 5138 ;I).C(Jl 
I 60719..001 5037Ml22 56816-001 

60"110..000 50378-016 56815..()()1 
00119-001 503"18-031 56816-001 I 
60"/1(~.009 50378-0iB 56815-(!01 1 

POW 1m FJU( 
S.D. f-"WE COHfAC'!'O!\ T!J;IoiiNAL SPE£!) 

enao H1QD Olllr.IC SVI 

412130.002 SOOi"B-026 57097.001 s·1112-'l01 
4~28().007 50318.()25 5709HIO'i 57112.001 

- 5031~13 57011&001 570!)0.001 
41280-C(IB 50378-025 57097.001 57112.001 

4 ~ 2!)0.002 50376-026 57097.001 57112.001 - 503"/0.018 570P&001 57000.C01 

41 :!JO.()G4 50378-025 571'lef.<JOt 57112.001 
41280-003 50373-025 S"lCGI-tOI 57112.001 

- 503i8.()16 57008.()01 5709().(101 
.;1280.005 50378-034 57097.001 57112.001 

41280-C04 50378.025 57097·001 57112.001 
5"11 1 , .()06 50378-016 57097.001 5709<>001 
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?A!HS US"i ~- 900 VOl. i MODEI.S ·----·------·-·- ... --.--
U3H510SCA4N U3H5107CA4N U3H5110CA4N U3H5115CA4N U3HG120CA4N 

~- ----
P.~tor 56562.017 56823-01'. 56823-012 56825-002 56825.002 
Ellmmnt !-.ssy. 56954-029 569$4-030 56954-031 56954-032 56954-035 
.Auto. Rosel Limit 51~03 516-10-003 5764().003 576oi()..()04 57640-01)4 
Fan Ovorride 566'11..001 56811.()01 56811-001 56811-001 511811.003 
XFMR 51641.003( tOOVA) 5"1&41.001{150VA) 57&41.001 57641.002(Z.OOVA) 57841.()02 
Contnaor 503';8-018 50378-018 50370.018 50378.()18 50378-018 
Power Tmll Stec:, 55315..()01 508is.oo1 56315-001 56815-001 50815-001 
!"'an Sl;~d! Si55+Ctr2 51!554-002 5155-'!.002 56813-001 561113-001 
T.srmin!iil Board 581!09..001 SSICIS-001 56800-001 5800!).001 56800-001 
Graund Conn. 1 il-58 1458 1458 1458 1<158 
lou\1\!ir 511906-003{'1) seeaa.o-»m ~!)86-003{'/) 5695&-00::l("i) 56900-003(7) 

WHSi25C.~<IN U3HS1~0CA.c:N U31".5'140CA4."l U3H51SOC.i>,<IN 
MOior SS&>!U02 56943-002 56945.()02 50045-002 
E!arocnt Aasy. 5ses.4-o:t:! 5695-1-034 569~36 ~7 

Auto. Rlll.l!:lt Urilit 57840.005 57&1U)-~ 57541).005 57640-005 
r-.. n Ov!lrri~9 5il811-oo2 SIJSH-002 !563~1-002 55811-003 
XFPdR 576<1i.C!l1 !l7D4i.001 51134\ -0()4(250\/ A) 5'76 41-()l\A 
Conbic;or 503'/(l.(J 1 !1{2) 50375-0iS(2) !m7S.Oie(2) 50378-019(2) 
!'low&r l'lml f!to~l; ~'1098-001 5/Q9l;.()l)l 57Q9&.oo·l s·toos.oo-; 
!l'c., Sll'lc:11l 571 i~.001 $71'."..001 157115-001 s·,. iS.001 
Tomlinlll Bot~utl S6SQ9.00i S!I!Q9.0D'l 5B809-001 56801'...001 
Groun-1 Conn. 39!11 :3991 3661 39111 
Louver 569!10.00~9) S.S9D&004(S) 5Bil8G-CQ4(9) 569~lo'l(ll) 

XFM!1 PFil Fuso 91oc!t !:17543..001 &7643-001 578-13-001 57&43-001 
XFMfl PRI Fan!) (2) 5'7844-GOI(2) 57&44-00 :(2) 5'/MI.OOI(':!) 57544-00'1 (2) 
FunSp~SW 57112·001 57112.001 57~12-001 S7lt2·001 
Motor Cepaci;or snoo.oo; 5iiOMlfH 57100«.11 5 71 ()0.(10~ 

~ TPI Corporation u~ .. ?rl"EO WAFIAANTV 

Products manulac:lured by TPI Corpomtion are warranted lo the 
original consumer to be free from defeciS In material and worl:man· 
ship ror twelve (12) months from the original date ol purchase. The 
TPI warranty doe$ not cover products modified outside our factory, 
damage or failure caused by acts ol God, abuse, mlc;use, use on 
.other than rated voltage, abnormal usage, faulty Installation, faUure 
to provide suggested maintenance procedures enclosed with the 
produel, Improper maintenance or any repairs Other than these 
pro•.1ded by an auUlorized TPI Corporation service center. · 

THERE ARE NO OBLIGATIONS OR UABIUTIES ON THE PART 
OF TPI CORPORATION FOR CONSEQUENTIAL DAMAGES 
ARISING OUT OF OR IN CONNECTION WITH THE USE OR 
PERFOAMAtiiCE OF THE PRODUCT OR OTHER INDIRECT 
DAMAGES WITH RESPECT TO LOSS OF PROPERTY, REV· 
ENUES, OR PROFIT, OR COSTS OF REMOVAL, INSTALLATION 
OR REINSTALLATION. 

All IMPLIED WARAAI•ITIES WITH RESPECT TO TPI PROD· 
UCTS, 11-lCLUOIMG IMPUED WAARANTIES FOR MERCHANT· 
ABILITY AND IMPUED WARRA."·ITIES FOR FITNESS, ARE 
LIMITED IN DURATION TO TWELVE (12) MONTHS FROM 
ORIGINAL DATE OF PURCHASE, EXCEPT THOSE PRODUCTS 
OR PARTS OF PRODUCTS WHICH ARE WARRANTED FOR 
LONGER PERIODS. ON SUCH PRODUCTS OR PARTS OF 
PRODUCTS ALL IMPLIED WARRA."•JTIES FOR MERCHAifrABIL· 
ITY AND FITNESS ARE LIMITED TO THE DURATION OF THE 
EXTENDED WARRANTY PERIOD THEREON. 

~ TPI Corpol'idian 
P.O. Box4973 
Johnson City, TN 37602 
(423)47?-4131 
(423)477·0064 

Some Gtates do not allow the exc\uslon or limitation of Incidental or 
consequential damages and some states do not aPow limitations on 
how long an implied warranty lasts, so the above em:lusions or 
limitations may not apply to you. 

During lhe waiT8tlty period, TPI Corporation will, at its sole option, 
repair or replace any defective parts or products rat~.med, freight 
prepaid, ID !he TPI Corporation factory or such other location.as TPI 
Corp01'8tion may designate. Returned producla must be packaged 
carelully and TPI Corpomtion shall not be responsible lor damage In 
transit. When rstuming parts. the owner must provide the model 
number of the product and nature of difficulty being experlenOBd. 
lhls warranty does not obligate TPI Corporation to bear the cost of 
labor in replacing any assembly, unit or component part 1tlereof, nor 
does the company assume any llabBlty for secondary charges, 
e>'.penses for Installing or removal, Freight or damages. There will 
be charges rendered lor product repairs made after our ~·,·arranty 
period has expired. Proof of purchase, Including date, must 
aOOlmpany request for in-warranty servic:e. In any event, TPI 
Corporation's ma'dmum liability shaU not in any case exceed the list 
price for the prodUct claimed to be defective. lhis warranty gives to 
you specific legal rights and you may have other rights which may 
vary hom state to state. For !he name of your nearest authorized 
TPI Corpomlion service cenler, please write to TPI Corporation, 
P.O. Box 4973, Johnson City, Tennessee, 37602. 

In addition to 1tle Umiled Warranty stated above covering general 
products, TPI Corporation extends this warranty on tne following 
Hsted products, which are warranted to 1he original consumer from 
tho original dele ot purchase for the total time periods indicated 
herein below: 

I-----Hi_A11.'4G PRODUCTS 
1. e .. ~, • nts.d,... ~~ 

AI Otiht Ptt!t~M: H~'<o1IW fl:.,.,:mt 
2'. a.;n.,... Q 9uct9Qida 
.;. Ebl'ftlll11t ~ w.c; u ..... ~ 
4. At Qo.h,.. Pttld....,. 

lf•dHHI•f 
1!)~ 

10)ullr 

J ~· .. w ··- Form 9632 



Instructions d'Jnstallation 
SERIES T A$( MASTER 

Necessaires <Je ::nerlilostat io"lcorpor6s Ts·1oo. T5i02, Ts·t22, TC5102 !t TC5103 (pour ~~re i;lste.llss sur place 
IElS iadiatcurs de series S·iOQ) 

Le TS·i 00, Unlpolaire a wle clirac~ion (SPST), co;ltrole Ia tension de ligna J>Our las radiatsu;s monophastls jusqu'a 
27/V, 25A. 
ou 
veillause (24-277 'lOlls} !)OUr les radinteu;s munis de conlaCteurs. 

Le TS·I02, bipolake co.1ir61e Ia lension d~ ligm~ interro."ilpant locs le!J conducieurs no;1 mis a Ia l£ure pour las 
radiatsurs monophasas jusqu'a 2nv. 25A. 
ou ·. 
bipolnire a une di,·sction !>Our lcs l"tl('li<•leurs l;ipolalres jusqu'a 2"10V, 25A mais n'intcrrompant !>as tous 
les conduciaurs non mis a Ia terr~ pour ~es 81Jplications !riphas6os. 

Le T5 i 22 a un cor.tr61e basse tension (2 .. W) a 2 9\agas pour rndiateurs li 2 ~tagss. Las deux circuits sont sGparss 
el contrllles pnr le m!;flle 616menlser.sitif. Les iutorrupteu:s contr61ant cas circuits sent calibres pour 
OU'Irir et farmer en s~rle. · 

Le TC5102 ost un rclajsJthemlostal qui !lSt utilise nvec des r&.diut.eurs de 4aO & GOO votts pour contr61a; le motaur 
du vontilateur. II serl a deteclarl'arrives de Ia chaleur (lherrn.dc suat.) au plaror1d ct a Jeir9 c.l9marr9i 
le rnoteur du ventilntaur pour feire recircul9i accumulation de chaleur. 

Le TC5i03 sail e contr61er le.moleurdil vanalataur su; les rndinteura de: 208, 240 & '2n "'llts pou; fairs rsci;cuhu 
Ia ci1Cl!eur stretifiae accumulea EU plafond. 

Lise:L S.V.P. chaql~e instr~ctkm .d'i~sie.llaiion soigrle~!SC:ment £M~Ot ds· ccmi"nencer l'!nstr.llation .. 

INSTRUICT~ONS O'QU~STALLATDON OES T5t00, T610Z a: TS1~2 

I) ATTE::NTION: 
Ariil d'avlter un c:loc elec~riqua por;slble, mettsz Ia rat.liateur a Ia posltioa ARRET au nivenu du 1>nnnaau de 
dlsiributloil. Sur Iss ra.dinteurssqulppes ~1'un lmsrrupt~ur;d.&()Ourant, n•att.az l'intrmuptuur ~ Ia poeitlon ARR~. 

'2} Desserez.lss deux vis situtlcs sur le porte du pannoa~ de contrOie et laissez. cell9-cl pandra. Ouslques modelss 
onl un dispasitil d'am~t su~pl6rnontnire. Comvrime<. ce dispositif afin q6'11 s'ouvre. 

3) Enlevt:21~ ronoelic tltHon~blo dG dln. 'h" {13nvn) al\montar.tl'empo\Jlo du thermostat Fig. I afin de connecter 
cslle·ci pe11· I~ t:ou ainsl fait. 
l\ TTENTION: O<ude~ te tube capill~lra join clas dispositlfs et ties 1ils 61oclril!liBS Internes. 

4) Enlc;vsr:lss 2 petites ro:ldsllas d~fon,~ablas po<.~r !cs attach~ des a.mpoolaa du lheirniJSlni a l'orriere du radiateur, 
(voir f1g. ·t}. inserez las deux atu:.chas fournies .• ~rofez les ampoules sur les attnches. 

5) Enlevez le papier ctu dos de l'stiquette (~ournie). Alignaz l'etiquotle $Ur Is ttou de l'arol'9 du ihermosiat et 
posHionnaz-18. (voir r:ig. 1 ). Colle•. l'~liqustte sur Ia cOte du re.difltour com me :nontre. 

5) Notaz l'oriaatatio, de Ia patte sw Is support tiu thermostat (voir FiQ. ·1). Positiom1e~·l8 comma montn~ seule­
menl. lnstallsz le ti1armosta.t avec los ?. 'lis C-9 montage l\lo. S ioumios. 



flf. I 
3.1· iiKW 

r'}Q. \ 
'I • 2QKY/ 

i) Jn.sta.ll~z ee boutor. en Is pi:"IUBS~i.r.t $Ur l'srbre du thermomat. 

Fig. I 
~5 • !HJI(;W 

Ao.2 
l..J·.ISKW 

a} Connac.1ez les mu comlucteurs d u tnornloabit aux bomas d-o eontr61o comme montre sur les shemas de filaria 
sltues a l'inSBrli:lur de Ia por'\e du pannaau de corurOio. 

9) Aeg.lez te tt!ermostet a Ia temp~rature desiree. Toum.e~ ie thetmcs'lat i.t. 5ond duns le sans des augull1es d'une 
rnon1re. l..o1Squc 1a ~empere.ture de Ia pi()ce a attelnd le niveau desire toumez le thermoatal dans le sens 
cor,tr~~irc oes augllles a'une montru ju~u·e ce Qu'il s'ouvre (d~cilque}. l..e thermos1at dolt psut ~re, 6tre regie 
do nouveau une e dftux lois .sfin de malntflnir une asmperature conrortablc. 

1'HER&tt.IOf:\"fAT A Rtl<.!UPfAAYIOW Of! CHIALEUR TCG1JI02 li TC51C3 

10) L~ thefmos1at mon.t~ TC5HJ2 dolt btr~ mulll tf'~•n relals elin oa mlro tonctionner le moHlur d,_. ventilutcur.tnsttJie1 
le lhGrmostat en .suivsnt le.s par&grsphes de ; ~ 6. · 

i 1) lnstallez !e rglnis !!n glissnnl sa palts scua le rebcrd de montage du panne11.u de contrOl&. Monte£: 1e relais 
rwec une vis No. tl comme montre sur Is Fig. 2. Chaque m condu~-:ieur E".Sl marque pour ~\rc c:onnectet 
correctement; Corsnecte:z. les fils ccndLrcteurs comma indlque sur Jo sh$ma de filerig a'ilua a l'intMeur de 
Ia porte du pnnileau de controle. 

12) Hsglez le thermostai de nouvaau pour controler le ventilateur, s\ vous desire£. une autre lempera\ure que 
celle regl~a 9 Ia iab1ique. 

IN \IS.A.: 

t1!:i TPI Corporation 
P.O; Box 49?3 
Johnson City. TN 37602 



LISTE DE P.1.~.TERIEL DES ~!UMEROS DE CI,TALOGUE 

U3H5105CA4N U3H5107CA4N U3H5110CA4N U3H5115CA4N U3H5120CA4N 

MOIEUR 56562.()T7 56823-012 56823-012 56825-002 56825-002 

ELEMENT Mm~TE 56954.()29 56954-030 56954~31 56954-032 56954-035 

REENCLENCH. AUIOMATIOUE 57640-003 57640-003 57640.003 5 7640-004 57640-C!)4 

DEROGATION DU VEiHll.ATEUR 56811..()01 56811-001 56811-001 56811·001 56811·003 

TRANSF. S7641..Q03(100VA) 57641·001(1SOVA) 57641-001 57641 .()02(300V A) 57~1..()02 

5037a-(n8 CONTACTEUR soj7s.o1a 50378.()18 50378-018 50378·018 

BLOC DES BORNES D'ALIM. 56815-001 5681s;®1 56815-001 5681S-001 56815-001 

AILE"TTE DE VENTIL. 51554-002 51554-002 515~2 56813-C01 56813.001 

PL.AClUETTE DE BORt~ES 56809-001 56809.()01 56809-001 56809-001 56809-001 

CONNECT. DE MALT 1.:ss 1458 1458 1458 1458 

VOLET 56986-003(7) 56986-003(7) 56986-003(7) 56986--003(7) 56986-003(7) 

U3HS125CA41-! U3H5130CA4N U31-15140CA4N U3H5150GA4N -----· 
MOTEUR 56943-002 56943-002 56945-002 56945-002 
ELEMENT MONTE 56954-033 5695-l--034 56954-036 56954-037 

REENCLENCH. AUTOMATIOUE 57640-005 576-10-005 57640-005 5 7840.005 
DEROGATION DU \IENT!lATEUR 56811-002 568i1-002 56811..002 56811-003 
TRANSF. 57641-001 57641.()0\ 576-0 1-<lD-i(350VA) 57641-()04 

CONTACTEUR 50378-01 8(2) 50378-018(2) 50378-018(2) 50378-018(2) 
BlOC DES BOR;..JES D'ALIM. 57098-001 57098-001 57098-001 57098.001 
AILETTE DE VENTIL. 57114-001 57114-C01 5"/115-00"i 57115-0:11 
PLAOUETTE DE BOR:~es 56809-001 56809-001 56800.001 56009-001 
CONNECT. OE ~.ML T 3981 3981 3981 391H 
VOLET 569C6-004{9) 56966-0~,9) 56986-004(9) 56986-01).:0,9) 
BLOCK DE FUSlBLE 57843-001 57~1 57643-001 57643-001 
FUSIBLE (2) 57644-001(2) 5 7644.()0 l (?.) 57844-001(2) 576#C01(2) 
INTERRUPT. DE VITESSE OU VENTIL. 5711?..()01 5"/11?..()0', 57112..001 57112.001 
CONDENSAT. OU MOTEUR 571co-<101 57100{)01 57i00.001 571 00.001 

ClAf1AN11"1t: P.IMUTEE DE 

~ TPI Corporation 

1.1\ llll!!i!:ation etl"exY.utilln d!l! proo.Nil:> lubriquQ£ par IJmkcl Products Co. t'OCI1 
Qlltnrlli$nu promiur con$O!I'Imai9Ur pendant douze 012) mois a panir llu le date 
d' !lChal Ceci f\8 COUll"!~ Pal 11:1 prC!~uils modifl.l II I"D>.ttuieur dD nOIJo labriQue. 
'" d&glllil ou una pann~ provoquea pur un~ causa natur~;:U~t, un emploi abuSII. 
unD rruouvpi:e utiliurolion. leur utili.lllllion sur une tarwon aulfe que cDIIe indiqu•e. 
ur>., utilislaicn aoonna~. une m;:.1111~ inSIIIIarion. l'inobservallon dllB in&lrUCiion;; 
d'::mrrr;;U""· ind!quC-Jo et inclu&os n\"JC II p:oduil. Ul1 entrellen incorrect ou d& 
r.:-p;:.rmllal$ autr::3 QU!I coilS! lllilll:l par un Cl:ntt~ de r~paration Mor~el auto~ 

MARKEL N"A AUC\JO'ff OBUGA TlON OU RESPONSA81UTE POUR DES 
DEGATS OECOIJU\NT DE. OU El'f AAPPORT AVEC l"UTILSATI014 OU LE 
RENOEMEI-IT DE CE f>RODUIT OU AUTRES OEGATS INDIRECTS 
CO."!CEP.:-11\NT LA PEr.TE DE LA ~f>RIETE.LES P£Rn:S OE REVENUS C"J 
DE ~IT OU I.ES COUTS D'ENLEVE.'o\ENT, D"I~ISTAllATIOr• OU DE 
AE 1:-.ST ALJ..;.llON. 

TOUTES LES GARANl~ES SOUS.ENTENOUES CONCERNANT LES 
f>RODUITS IV.ARI~t:L. t:~CLUI<NT I..ES GARr.NllES SOUS.ENTENDUES OE 
MISE EN /AAP.-t.:~ ET L.ES GAAANTJES SOUS.ENTENOUES OE RAPPORT ANT 
A LA OUALrTE SONT UMrTEES POUR UNE f>ERIOOE DE DOUZE (12) MOtS 
A P.4.Rl1R DE L-\ DATE O'ACt!.C.T O'ORIGINE ;.. L'EXEPTlON DE CES 
PAOOUFTS OU DES PIECES DE CEUX.CI. OUI SONT GARA."'llS POUR UHE 
PLUS GRANDE PERIOOE. SUR CES OITS f>ROOUITS ET CES DrTES PIECES, 
TOUTCS I.ES GIIAA"!TIES SOUS.ENTE:iDUES DE MISE EN M .... RCHE ET SE 
RAPPORTAHT :0 U. OUAUTC Som· UMITEES A LA f>Ef\JODE DE LA 
C:I.RANTlE PROLONOEE CI-APRES. 

C8r1Bin51:18b no p~rm<)llant pa5l'e.~Cluaion ou Ia limitallon d8J; dbg:Us indirccls 
ou accidt:nllt.s, conains 'Oalement n(! plrmellent pu Ia limitation dlr Ia duree de 
111 garantie 5QuS-ont~ndU'.:!, Cis lU"Ia qua rw.s eo eluSiOns ou IDS limitatiOn~; ci-dessus 
nc s"apptiqu&nt pout ttrre pas dans votre cas. 

~ TPI Carpuration 
· · P. 0. Box 4973 

Johnson City, TN 37602 
(423)477-4131 
(423)477-0064 (USA) JOHNSON CITY. TN 37C.IJ2-<~973 

Durant II\ period!! de 1;, garanlie, Marltel Proclucts Co. remplacerP ou r6parera 
leon ChOi.c toutes IH pieeea ou proctUlts retournas. pon pay&. a Ia frab'""e llo 
!.!arkBI Produc~ Co. ou t1 d"IIIJI~ endroita dil•i!JI1BIIS par Mar1181 Products Co. 
Les produita raUJUm.U doivent 11.1re embaUH SOignuusenunt et MarX&I PrOducts 
CO. nt sam Pfl:l rolPC!lsablc des d6gAIS encuurus drnantl~ trunspon. LorSQua 
\OUl retoumelleS pikll-li toiles nou.J :;a'!Oir lr> nu111~ro du procluit tl II! n:!lura dc:i 
difficullbes que "!'OU-'·&YII:t n;ncontl'l\. COlts OUfllnlie n'OIIIIge pa:o Mar~el ProdUCIB 
Co. r1o rembourser te:. lreis oe main d"oeuvre afln ue relftplllc;er tout ensambt~ 
monu ... appl!rall ou pillce. La c:omp.-.gnio n'Oiol8ume aucuna r;:aponsal)itill! pour 
Ius lrais secondairf!B. los d!penwa oncouruos pour installs< ou eniiMlr dos 
~menta do l'appareil, to lrllt ou It& dil(!61s qui en d6c:oulent. Dellrnm ~ront 
prt.~~nln pour o~ rl;pt!llllions·de produiiB tails BQrts l'e)(lliration dele pllrioda 
<lu garunlle. La prouvc d1116e da racnn1 doJI eccompagnur une rec~omaliDn afln 
110 rcparer It produ~ aous grantie. t.ro nlii!P!'n.s&bMIIe m!Uirnum de Mnrkl Produc:l! 
Co. n·e:nodarapas t:n uuc:uncu 18 pi)((kl\'llnl8 ctu pro!lu~ cloAnli P"Utdl)l~uOWt. 
Cettr1 gar.Jntie voua donne diU tSroilli IOgllu.~ spM:iliques e1 vous r.:1uvez ~ 
d'autras droits qui peuv~nt v;arier d'6t~~ en Mot. r.fin de &G11Dir le nom de YCIII8 
c:1ntt6 rlljxvalion& Mart;al le plus proc:M. llcriY!lZ S.V.P. a l\411fltol ProduCW 
C0rnp;1ny. 

En supllbment a Is garunllo llmit•o montionnlle ci-do:owl:! couYfant le~ prt'duiU 
en general. Mantel Products Co. prolongo cena Qllldnlit! sur lea produil:! suivants 
qui soot garanlisau premi~r eonsomateur II p;nir de Ia dated'otigine de l'acllllt. 
ponclant IllS ptriodes de t£omps indiqueeu ci-dasaous: 

E .. ml>f\1$ dllRS le& s6rie" 5100 5 ans 

Printed in U.S.A. 



LJSTE DE: MAli:::Rit:.L 
DES NUMEHOS DE 
CATALOGUE r-tEVISEO 

3/91 

ll!!1IOOA.i'IOH 
Hl!t.T'!!A ELI!II',!HI'f Fli!!~EUct'~ DU 

JAODELES I~OTI!UR !\I!Otl"i£ AUTOMATIOUE V!!HTILAiEUr. 

F1F5103l'-l 56562.012 6011 5-0!)1 5764(1.006 55611.001 
F2F5103N 55562·(H2 60715-011 57640.006 50811..001 
HF1D5103N 58562..017 60715-002' 5'/640-006 56811 «11 
HF2C5103N SSSS2.0i7 tl0i15.o12 5764~ 5Bn11.001 
GJG5103N 58552..016 607'1S.007 575<40-ClOS 56811.001 
?3P5!03CA1N 59592.018 607iS.COG 57&10.000 560 11-0!11 
FIFS10S."l 515552..012 007'15-003 518..W..OC8 5a811.001 
F2F5105N 55562..012 60715-00.1 51540-006 SGS11..ool 
HFI!.Si05N 5556:!..017 (!1.)715-005 518-'!Q.OOi.l SO!Ii.OOl 
iiF2E5105N S!lS5?..017 eons-ooo 5ii4(J..()OO 50011..001 
G1G5105N 56502-0~G 60711Wl09 57640-000 53-!11..(101 
P3!'51 05CA 11_, 565G2..0l8 00715-0'10 576-IO-OOS 5GS11-()01 
F~107CML 5a823-011 5SD5<~.004 57fi4().C!JS 5GS>Hl01 
HF2B5l07CA1L 5G&23-012 5$~54-005 5'/u<!D-003 li0011·001 
G1t=i510iCA1 L. sa92·t.(!!)2 5G054.001 57~o.cro 5001 1..()0; 
P3!)5'107CA1N 56824-011 56U5<J.O.,?. 57640-003 i SGS11~i 

F2r511DCAiL Sil8?.3-0H 50954003 ~7640-003 56811.001 
HF?.B5110CA1L 56823-0ll! SGS54-004 578<10.000 56811.001 
G1G5110CAIL SS82.<J.Olr.! 55D5o).()D7 S18ol0-003 51!811·001 
P3P511CCAIN 58324~ll 5~ 5'/540..(103 58911..001 
F3F5l15CA1L ~25-C!Jl 5~ SiiH().(l~-1 56S114!0i 
HF3S51tSCA·I L 5a625-002 5505-1.010 5784().004 56!UI.C01 
P3!'51 15CJ.1 N 508?.5-003 5005•NJ11 57840-00..- 511611.00 i 

, HF305120CA1L S&n5-002 56054-012 51'54(1..(104 sse 1 '.oD3 
P3?5120CA1N 56225-C03 55054-0iS 576'!1Hl04 5a811.000 

i.X~.i'tOr.l.A 1\0!11 (fl 
HliATE.q tnii~errr !l~1!14CUNCH DU II(..OC Oil! 
!tiOO~ MllTFI.IH MONlt AUTOMA llQUE VE."lllLA l'eUfi m.t.NSF. I'VSJBlES 

F3fS'I25CA1l 551M3-00i 59954-017 57640.005 56811-IXI?. 80719-009 S0636-ol2 
HF"..t!5125CAII 55043-002 !i0054~i8 67040.005 SUt1-00'2 80719-0D'J 5063&012 
P3P5125CAII-I 5Sll44.00i 5WS.t..0;9 5/li.JO.OOS 5081'1.01)2 60719-012 -FSf5130CAiL sa.~a·, 55954-020 57640-005 5aD1l.()Q:2 00710-009 50836-003 
!iF3SS130C'.AJL SGe:i3-002 50054..021 5'/840~05 5881 i .Otr.! 80719.()09 OOfOB-012 
P3P5130CA1N 56944-01)1 569!i~ 576qQ.CQS 58811-1)02 00719·012 -
!r-3F5;~0CA1L ~·J 500.54.023 57640005 56811~ fSI(1'119-()09 50836-003 
HR!eS140CAtl. ~2 5695+..()2~ 57&40-005 55811..(102 OO'flG-000 5083&00ll 

P3!35140CMN SS?4G-001 5tiS54-025 6i840-005 r=;11.002 607i9-012 ·-
F3FSI50CA1L 56S45-001 SGIJ54..028 57540.()05 11..000 00719-008 50035-0D3 
HF385150CA.1L 56946-00:i! 56954-0?.7 57640-005 58811..(103 00719-009 50836-003 
P:J?5150"'...A 1 N 56948-001 580Sol-Oa!! 5764Q.t!05 SS!lll.OOO G011P..912 5711().(»1 

. 6Jl.Ei'il '!'Lo\QIJF.ifE I CONN::!I':r. COt~llaHSAT • 
ICW f)t; '\'l!ft Df eoRNES or; I<IA!..T DU ~OrEUR VOl,ET 

3.3-5 56806-001 58809-001 j 1458 - (5) 50986..()01 
7.5-10 5155t..Q02 5680!J.C01 1450 - (7) SG..na&-o03 
15-20 56813-001 5680&-o01 1.450 - (7} 56986..()03 
25-30 57114-001 56809-001 3951 57100..001 (9) 56987.()01 

·mAtiSl". 

60"119.006 

60719.00S 
110710.001 
6071l'.OOI 
0071e-<J05 
00"/t!:!-COi) 

eo110.001 
607i9-001 
80719.(1Q5 
60719-008 
eoi11.oo1 
eo719-001 
0071 !J.(JC6 
6Qi'19.001 
60719-0()11 

·-
('&) 

f'USII!ILE.S 

41200-®2 
41~~~ 

-
4120Q.008 
41281).()02 -
41230-004 
4126().003 

-
41280-005 
412!!0004 
57111.()08 

I 
40-50 I 57115-001 56809..0<n 3981 I 57100-001 (9) 569117.001 . l 

0(.0(; 01!:.$ 

00!\i-leS 
CONi /,CTlliJP. D'ALIM. 

515915-001 
56015-oOI 
56815-001 
56815-001 
5Gi1s.<!Oi I 

5037&-016 55815-CY.It 
55!15-001 
58815-001 
5i58'15-001 
56315-00l 

56815-001 
50378-016 55DIS.00'1 
503'1~ 56816-001 
50.:!18-0i 3 58813-001 

51XflS..013N 58815-00~ 

5007!:...016 568t5.(101 

5037&03i 5581~1 

5037£..0:!1 56010.001 

503/G-OH 5681fi..OOi 
50318-010 SSCiiS.OOI 

5:>37&0D1 58610.001 
503'1S..022 5881G.(I01 

50318-018 568'\5.(if)t 
S03'78-!X!1 58S15-00i 

S.!l31D-016 sse1s-ro; 

SLOCD&S IMT.IW'I 0E 
(~ BDAHU VITW.SE 

CDHTACTEUR D'AWIII OUYtN'J 

5037S-025 6i097.001 5ili2.001 
503711-025 57001..001 57'1l2.00i 

~~~~~1 
57000.00.1 

..()()~ 5111?.·001 
503ill-025 57097.001 57112.QCH 
SOS7S.018 570GS.C01 57090.00 l 
50373..()25 $7097~1 57112-COt 
60376-025 5700i<l01 sm2.o!); 
50378·018 51098..001 57091).001 
5037&-034 5'1007.001 57112..001 .. 
50378-025 5700"/.001 5ill2..C-QI 
5037S-018 G7007..001 5709().001 

11 
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SVMl">TOME$ 

Le tnannostat est exclie 
filr\is le racliAteur ne fonc­
tioni,S pas 

GAUSf{S) PO.SStSLE($} 

1. Le fusil>la a saute 

?.. FIL!:AIE 11-ICORAECTE 

3. L~ coupc-ciicuit tllsrmi­
que est ouvert coupani 
Ia courant il. 1'~16rnefll 
clu ~&di8tour el dtJ cir­
cui~ 1:1e contii'll~. 

0 

MESlii'\ES 0(; CORRECTION 

1. Remplacoz les tusioles, cherche.: Ia cause cJe Is 
panne (voir Ia liste des pieces de rechcmge pot!l' 
l'hlts;tsite des rusiblas). 

2. VE.RIFIEZ LES CONNECTION~ DES I-lLS 
CONDUCTEIJRS 

:l. V~;l:iez ca qui suit 
L<'! t9nsion et l'orclrs des ohases de l'allmMtc.tion. 
La rilerie de coiltrolo (le contrOie du raciintsur coi~ 

oassar llar If: filorie t1e cotrols du thermosl2~ 
sevlement. 

iiHOrll.l!)tlon dfl l'allrnentatioil clu rac.liateur durant 
son f(lllCiionnernont. 

Mnn<1us d'.olr nulour du mdiateur. Apras l'ouverture 
du thermostat faitcs toumer te mot-our du vcnli­
lateui' pendani '1 a 5 minutes afin de dagags; lr. 
chaleur ainsi amm~gaisinec. 

-----·---···· ··-----------·----_..,._~-- ---------------
Ls moL!:l!r du ventiiF..tem 
"CilCllltfS". 

1. Accum~;lution de 
!)Oussisre o:.~ t~atet& ex· 
cessiva sur Ia mateur. 

2. ACL":Uiii\Jia:lcn de sai{\IC. 

3. Le mote1:i ~ IJuooin 
<f't)lre IIJbri:io!l. 

1. Nettoyez les o.lccumulatio.1S cle. goaisse ea d'iu.!ile du 
motsur du \lentilat~ur ~~ du boltiei. 

2. Nettoyoz los volots ~1 entre Iss etemenre de 
chaufi£1\19. 

3. Voil t'entr~tia11. 

·------------
______ ,;,... _______ _ --------------

Le rnotaur du vantiiMaur 
iou;ne mais il n'y a pa.; cia 
ci1aulfage. 

1. t.e coniac1o ur da 
l'~l~munl ne fonr.:lionr.e 
pas con·ecit)ment. 

2. Ls fusibls de l'!ll!!me:tt 
a saute 

i. V~ri:it:lz s'il n'y n pns un circu~ ouve,1 dans Ia filgria. 
Si le contncteur est l101ectueux ramplacez-ls. 

2. Remplscez l~s fusltlles, cilerc~1ez Ia cc1use cJe Ia 
panne (voi; Ia liste das pieces de r~r.:11ange pou; 
l'lnleH!'itG des fusiblas). 

---------------------------------------
to. moins <l'lm ces d'urgsnce, n'ouvre:l pas l'lrHt-mupteur piiilcipnl lo;sque le ro.dinteur fot~clioMe. II se pourrait ewe 
1-E coupe·c:ircuit ihermiqt•e s'ouv;~ cc1r Is CC111tact da ~rogation uu vanlllateur ne pouna fonctlonner at clogager le boitis; 
liu r~diatemr do Ia chaleur ai~si ammo.gas.in~e~ 

AiTEf'ITION: S'assuter liUS l'nHmcntauo(l de courant est 
d9billncheo avn.1t de commencer l's.'ltr!liien da I'"PP<'ll'ail 
ou d~ le damontor. Si l'inlemJoteur d2 l'allmanlntion n'esi 
J)(lS visible, vauot:IUez·la en posiUOf1 "OUVEFli" et 
~iiqu:.:tUez:-le ann d'amp!clt~r que l'u1~ mette le courant. 

ENT~1ETIEN ELECTRIOUE 

lnspsctei~ Ia filgiie du panneatt de contr61e une lois par 
an afin de vous ru;surer quo l'isolant sst intact et que 
toutes las connectiDns soilt solicles. lnspeclez tous les 
contacts <lu rslais at du radiateur. Si les contacts aooarais­
se:ni tres piques ou bnlles, rernplace' le ralais/co;-iracteur. 

B 

?our un;3 protection correcte du circuit durani le fonc­
lionnement l'intensite correcte tlu tusible ooit Atre choisia. 
La liste de maleriel indique l'intensite des fusiblas pour 
lous les appareils. 

NETTOYAGE 

Nettoysz. ie boltlcr da l'appareil, le venlilaleur et I~ moleur 
une fois par nn. Un moteu; encrasse nura tandance b 
cr-.aufier el aventucllcment a se det9rtorer. Los endroits 
IOUill!fls dU boitiet l'iOiv9i1t eire nettoyes St repoints. 

lUBP.IFJCATiON 
Les apparcils jusqu'tl 20 KV.J ont des motaurs de ven· 
tilat~u;s qui sont lub;ifies en parmanence de sorte l!U'ils 
ont oesoin d'un nettoyage occasions! seulem9l1t Lcs ap­
parsils au-dcssus de 20 KW ont des rnotellrs de ven­
lilateurs hJbrifias pour un fonctionnarnent continu C.:e 5 ans 
ou oou; un ronctionnament intem1ittant de 10 ans. Qvand 
il est neCeSS(I.ira, anleve1.te bouchon d'acces <la l'huile 
a l'arritue du radiateur, prts de Ia grille d'en:ree. ouvrez 
le capuchon cl'huile, remplisse7. a'Jec de l'tiuila moteur 
electrique S.A.E. No. 10, puis replacei: les capucllons et · 
le bouchon. 



CA.R.l4Cl'l::r:tiSTIQU~S OE CARACTERlS1"10.UES OU MOTEI!JR 
Ll.\ PROf!lUtSIOr'>! DE l' AH1 DU VE.NTIL.ATEUR 

~UN. 01! H.AUf!!U.'\ Alii 
PC!Y! '-1.::. LPMt.la TE.1w!P'. DE ni"MDU P.llllX. tl! NOif7. !"noPULS~ POI~8 
SOm'IE sorme L'41::1 •F CV MO"fl!U!i HOI I. VE~T. (HORrl:) \.6.9. !Ui. 

.;.co 1030 25 'i/125 i550 2m7•\i 211174., ~~FT. 3mS58 2.'.5 li.4 
400 1030 26 i/12.5 1550 2m747 2m747 12. FT. 3m6S8 25 ~ '1.4 

400 "1030 26 HI?S 1550 2m747 2tn7•17 i?. r- ... 3m558 25 l'i,4 
·iOO 1080 28 l/i2.S 1550 2m747 2rn747 ·12FT. SmGSS 25 1"i.4 

-mo 1030 26 i/125 lfi.'50 2m747 2m747 12FT. srnssa 25 HA 
·100 1030 26 11125 tSSO 2m747 2m747 12 i-r. 3m558 ?.i 12.3 
400 i030 <10 1/1'2.5 1550 2m747 2m747 12FT. 3.n658 25 i1A 
400 1030 40 '11125 1.550 21'rl747 2rn747 12FT. :lmS58 25 I ·,.4 

400 1030 40 111'25 1551) 2m747 2m'747 i2 FT. llmGSB 2.5 ., 1.4 
400 i030 40 11125 1!550 2m7117 2mi47 ·12FT. 3m65! 25 11.4 

400 1030 40 "1/l25 1S50 2m747 2rr.7o:!i 12 fl. 2m65fJ 25 t ~.4 
400 1030 40 '!lt25 i550 2m747 2m747 ·1:2 FL 3m6SO 27 12.3 
700 illOO 34 i/50 1550 3m052 3m663 22FT. 6mi05 50 22.7 

700 '1000 3--J 1/50 1550 3m052 3m663 22FT. Bm705 50 22.7 

700 tOOO 34 1/50 tSSO 3mu52 3m663 22fT. Bm705 50 ·22.7 
700 tOOfJ 34 "1/50 1550 . 3m052 ~3m6B3 22FT . Sm705 50 22.7 
700 tOOO 4S 1/50 \5:50 ~m052 4m273 22FT. 6m705 50 22.7 

700 1000 45 t/SO 1550 !lm052 4m273 22 Ff. tim705 50 22.7 

'iOO 1000 .Jti 1/!ID 15.50 3mD52 4m273 22FT. am 70S 50 22.i 
700 H)OO 45 1/50 1550 3mQS2 4m273 22FT. 6m705 50 22.7 

1100 1580 43 1/20 i550 am358 Bm105 32FT. 9m754· 65 2l9.60 
i 100 1580 43 1/2(} 1550 3m358 6m105 32FT. 9m754 85 29.60 
t100 1560 43 1120 i550 3m358 6m105 32FT. 9m754 65 29.60 
1100 1550 S/ 1/20 i513G 3m663 Sm495 32FT. 9m754 65 29.50 
1100 l5SO 57 i/20 1550 3m563 00\49-S 32 rr. 9m754 66 29.50 
2000/1800 130DH10l) 40/44 1/12 15S0/12r'IO 3m863 am716 <15 FT. &3m71fl 120 54.60 
2000/iBOO 1300/1100 41)/44 l/12 1550/1250 3m863 6m71El 45 FT. 13mi1B 120 54.60 
200011000 1300/1100 40/•1<4 l/"15 1550/1250 Sm663 6mi16 45FT. 13mi16 120 .54.60 
2oocnaoo 1300tt100 47/os 'i/12 1550/1250 3m663 6m105 «J FT. 12m192 120 5.4.00 
2000/18tl0 "j 3\.."0/1 '!t10 47/SJ 11i2 1550/1250 3m663 flm10S 40 FT. 12mi92 120 54.00 
JJJOO/ i 800 i300/t1CO 47/53 11'15 155011250 3mG63 6m105 40 FT. 12m192 120 54.60 
3100J2a..no 2000/'1800 40/45 1/4 1550/"1310 4m579 7m632 55 FT. 1 Smi64 '120 54.60 
3100/2000 ~Q00/1800 40/4S 114 1550/1310 4m579 "lm832 55 FT. 1Gmi64 l20 S•UW 
3100/2900 2000/"ISOO '10145 1/4 '1550/1310 4rn5i9 7m632 55 Fi. 1 5m764 120 54.60 
3100/2800 2000H500 :31/56 114 1550/1310 4m.579 6m716 so Fr. l!im240 120 54.60 
3i00/2El00 2000/iSOO 51156 114 155011310 4m5is em71G 50 FT. 15m240 120 s4.BO 
~ll00/2800 2000/iClOO 51/56 1/4 1550/i310 •!m579 em716 so FT. 15m240 120 54.50 

558 929 30 t/125 1300 2m74'/ 2ni747 12 H. 3rn65S so 22.7 
iOO "1000 34 1150 i550 3m052 3m663 22FT. 6m705 50 22.7 
700 1000 45 1/!iO 1550 3m052 4rn273 2.2 FT. 5.11705 !50 22.7 

'iiOO '15SO ·~3 l/20 1550 3m35G sm·iOs 32FT. 9m754 as 29.ao 
' 1\00 ·tseo Si 1/20 1550 3rnSB3 5rri495 32 Fi. 9m754 a;; ~9.so 

2000/'1300 130011100 •W/44 1/12 1550/1250 3m563 5rn7·tG 45FT. 13m716 120 54.60 
2000/iSOO 1300/i 100 •\7/53 1/12 155011?.50 3mGG3 Smi05 40FT. '12m19?. 120 54.60 
3100/2800 2000/1800 40/45 1/4 1550113"10 4m579 7mS32 55 FT. 15mi64 '120 5th60 
3100/2800 :woo11coo 51156 1/4 "1550/1310 4m579 Gm716 SO Ff. ·t5m240 120 54.$0 
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CAiiACTER~STIQUES ·rE.CHNlOUES Dt:S SERIF..$ S"IOO 
TABLE 1 

GAttACTEBISTIQUES ELECTFUQUES 

liU~EAO DE PUISSANCE BiUrrtft 
_ ~!~~~E--·· _:.!!_:~'!':,_ __ JOCO) 

FIFS103 
F2F5i03 

HF\65103 
Hf;2B5l03 

GIGS'i03 
?3P51 03CA'I 

F1FSI05 
F2F5i05 

:-:lftS5105 
HF2S5'105 

G·JG5i05 
P3P5i05CAI 
!-=2ir5107CAI 

HF23Si07CA1 

G1G5107CA·I 
P3P5107CA1 

F2f51 i OCl\'1 

HF2B5·i ·1 OC.:i i 

GiG5110CA1 
P3P5'11 OCA'i 

F3F5115CA'i 
liF365 115Cr.l 
.P3PS'I15CA 1 

:;F365120CAI 
P3?5'i20CA1 

F3f5'125CA 'I 
HF3B51 ?.SCA 1 
P3P!)'I25CA'I 

F3F5130CA1 
HBSB5130CA'I 
~P51~C .. I~1 
FOFS I 40CP;l 
HF3l35 i 4QC.~'~.1 
P3?!i'140CA i 

3.3 
3.3 

3.312.5 
3.312.5 

3.3 
3.3 
s.o 
5.0 

::i.0/3.7 
5.0/3.7 

5.0 
5.0 
7.5 

'1.515.6 

1.5 
7.5 

9.9 

·tO.Of7.5 

10.0 
10.0 

15.0 
'15.0/1 1.2 
i5.0 

·~9.51'14.3 

20.0 

2:l.O 
25.0/18.i 
25.0 
30.0 
30.0/22.5 
30.0 

.;o.o 
40.0/30.0 
39.0 

F3F5150GA'i lt9.G 
;;F3585150CA 1 50.0/37.5 
P3P51!SOCAi 50.0 

•· ·U3H5'l05CA4 • 5.0 
U3H51 07CA4 7.5 
U3~15HOC.A4 ·10.0 
U3H5l15CM 15.0 
U3H5120CA4 20 
U3H5'i25CA4 25.0 
U3HS130CA·l 30.0 
U3H5'140CA4 40 
U3H5150CA4 50 

1'i.2 
'ii.2 

i 1.213.5 
1 i.2/a.S 

'\ i .2 
'11.2 

17.'1 
i7.1 

1/.i/i2.S 
i7.i/'i2.8 

17.1 
'17.1 
25.6 

25.6/19.2 

25.13 
25.6 
ss.e 

34.H~5.5 

3-\.;j 
34.'1 

51.2 
51.2/38.4 
SU':! 
67.2/50.5 
68.3 

8.'l.3 
85.3/64.0 
85.3 

102.4 
102.4fiS.S 
iOVI 
13G.G 
135.5/iOV1 
t32.1 
'i69.9 
i 70.6/i 28.0 
t/0.6 
'i7.1 
25.6 
34.'1 
5'1.2 
$8.3 
65.3 

102.4 
135.5 
i70.7 

TEt4SION 
ou 
~~OrEU!\ 

r!ADIArtur. 

208 
208 
208 

240/208 
240/208. 
240/208 

277 
4SO 
203 
208 
208 
2401206 
2401208 
240/208 

277 
48.'l 

208 
200 
2.W/208 
241.l/20S 

2n 
480 

208 
208 
2401206 
240120e 
2Tl 
480 
20B 
2·~0/208 

4SO 
240/208 
480 

20B 
240/208 
460 
20S 
2•10/208 
~so 

208 
'2.40/208 
4SO 
205 
2~..01208 

460 

S00-240 
800..2•!0 
60()..2•10 
600-240 
600·240 
600-240 
600-240 
600·240 
600-240 

PiiASE 

1 

1 
•j 

3 

I ., ... 

i 
3 

., 
3 

1 
3 

1 
3 

3 

1 
3 

I 
3 

3 
3 
3 
.... 
,J 

3 
3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

TEHSIOI4 
DE 
CON'l'ROLE 

20S 
208 
208 

240/202 
240/206 
240/208 
2Tl 
24 
200 
20B 
?.06 
240/200 
240/208 
240/208 

2n 
24 
24 
24 
24 
2·1 
2•J. 
24 
24 
24 
24 
24 

24 
2.t:-
24 
~M 

24 
24 
24 

24 
24 
24 

24 
24 
24 
24 
24 
24 

24 
24 
24 

240 
240 
240 
2•l0 
240 
240 
240 
240 
240 

··Use Copper Conductors on All Heaters •use 75°C Wire . 
... • • • MriTC· -rl-ltc::: , .,,)1T lri!\JI v' RIIIL T n-1 7. o::. .'l, 1nKW c..:..s~=: stzE 

l~lTENsma 

EN AMP. 
PAR PtiASE 

15.9 
15.9 
9.2 

i3.7/11.9 
10.7/11.9 
7.9/G.9 

1i.9 
4.0 

24·.1 
24.1 
13.9 
20.9/,8.1 
20.9J1S.·t 
12.1/10.4 

18.1 
6.1 

36.1 
20.6 
3'1,3/27 .1 
18.1/15.6 
27.'i 

9.'1 

47.a 
27.8 

41.61'36.'1 
2412.0.8 

36.1 
'12.1 

41.7 
36.'1/2~.3 

18.1 

47.8/41.1 
2•1.1 
69.5 
60.2/52.1 
3G;i 

83.4 
72.3162.5 
36.2 

111.2 
96.4183.4 
47.0 

139.0 
120.5/104.3 
60.3 

!j;1 
7.7 

10.2 
15.5 
20.3 
24.5 
29.4 
39.8 
49.4 

!>RO'i1!C'i10M 
CU CI~UJi 
DE BRAl'ICH. 
CALI3AE(A) 

20 
?.0 
.15 

20/15 
20/"15 
10110 

15 
·;s 

35 
35 
20 
30/25 
30/25 
20115 
25 
'15 

so 
30 

40/::JS 
2S/20 

35 
iS 

60 
35 
60/50 
30/30 

50 
20 
60 
50140 
25 
60/00 
35 
90 
sono 
40 

'110 
100/fJO 
50 

ISO 
125/i·io 

GO 
175 
175/150 
00 

'{5 

·rs 
15 
20 
::?5 
35 
40 
50 
60 

CJ\t.JORI! DU 
COiiOUCTEUR 
D'ALIM. BO•C 
AWG '' 

12 
'12 
'14 

'12/t4-
12/14 
"14/14. 

14 
"14 

a 
B 

i0/10 
10/10 
12114 

10 
'14 

6 
10 
8/8 
10/i2 
8 
•f4 

4 
6 
4/6 
6/10 
a 
12 

4 
6/8 
10 

4/6 
8 

2 
3/4 
a 
2~ 

2/3 
s 
·ao· 
1·rr 
4 
210. 
210• 110• 
3 
i4 
1•l 
'14 
12 
10 
8 
0 
6 
4 



IN$lRVCTIO~'<IS iO'IIr\!S~I A.LLA nOt'\1$ 

Fl~oClli131<:!11US series S1 no 
Tous les r~C.:ialeurs electriques sont expedies 
completement montes. l'installation cornl)rend Ia susoen­
sion c!e l'appareil, le montage (ies accessoires incorpor9s 
ou de commanc.:e a c.listance, Ia merie des disi>ositifs de 
contr61e (en option) et Ia lilerie electrique de tout l'appareil. 

A fin dg s' assurer que I' air chalitl se pro page aux endroits 
voulltS, consulte'l.. les tables relatives aux distances de 
rnontag_e eta Ia propultion de I' air incluses c.lans ces in­
structions. Voir les fo!ig. i ,'. 2 pour les clistances a 
maintai1ii de l'appareil au mur et au plafonc.i. 

La struclura du mu ellou ouplafono aoil etre asse7. solide 
a lin dG sup!>ot19r Is poids r..ombio1B tiu ratJiateur, da ses 
supports et de ses accessoi:'es. 

S'assurer que lc courant d'alimentatloo1 soit coupe avant 
d'inslallar le radiateur. Veiifiez Ia tension et l'ordre des 
phasas du radiateur insclits sur Ia plaque de carncterisli­
quas da ce tierniar a l'<~rriere de l'appareil afin c!e 
s'assme; ou'ils soiant les m~mcs oue ceux de l'alimel1-
tntion de cau;ant. . . 

Certains appai'9ils unipolaires pelrvant se transformer en 
appal'eil t.-ipol<~ire. Sulvezles institlctiOilS inscritos sur Ia 
shsrna de fil!:uia de l'c.ppareil pour Clltla conversion. On 
<.loit modifier Ia file.-ie des appareils C'lyant une tension Gou­
bla (HF} si on veut changer Ia tension do 240 a 206 vOlts. 
Suivaz soigneusemant las inslnrctions du sllemCI de filerie 
de I'Clp!)areil. 

Ou'lrir Ia porte c.l'acces (2 atietches 1/.; de tour) 

Enlave4 les ro11t.loll&s dOfonr..anles cue vous nvez choisi 
a l'arribre ciu ;adic.tGUi'. - . 

lnstallezlss accessoiies (en optio;1) en sui'J<Ini les instruc­
tio;,s a lau; sujel avant da iilOnter l'appnrail. Suivani le 
bon sh9ma. de iilerie dal'appn;eil at de ses ~ccessoircs, 
branc:u~z l'alirnentntion tie courant, Ia mise a Ia terre et 
les accessol;es twx iJomes correspondanies ou au:x 
!lOin Is da branchement en utiliss..,t las pra.tiques d'usage. 

Volumv Oe La 5oae De Joncliorr 
xw Poucos Curas cc 

3.3- 5 74.{ 1?.19 
7.5. 10 1(!8 32·15 

1s.o- 20 1oc 3NS 
?.5.0 - 50 341 5502 

Les radiateurs peuvent ~tre montes Ia propulsion d'air 
ei~nt horizoniale ou verticale en utilisant lequipemant de 
montage des accessoires (en option) de Ia fabrique ou en 
utilisant de Ia visserie fournie par d'autres. 

l'installation finie, replace:<: Ia porte tl'acces. 

FtegleL le thermostat et l'interrupteur au point desire puis 
mettez I' appareil en march e. 

Verifie7. si le fonctionnement du radialeur est correct 

MONTAGE AVEC t:'ROPULSION D'A!R 
HOR.IZONT ALE 

Les supports de suspension a pivot peuvant etre ulilistls 
a fin da suspcndre lcs radiataurs nu mur (Fig. 5) ou au pin­
fond (Fig. G). 

Mont9z Ia base de soutien "A" au dassus du rndial~lll 
avec les quatr~s vis de s;,6 )( 18 et las rondelles d'arrel 
(da;ls l'enveloppc). 

Fixe:t le support de sus pans ion principal "S" au fillli' ou 
au pla:ond a l'omplacement desire en ulilisnnt les lire­
fonds "C" ou das pieces cJe fi:<ation aG8~uates (ioumies 
par d'autl'es). 

Soulevez le ratlialeur, lait6s rentrer ICI lige ''D" dens Ia 
trou ell: support de suapansion prhlCipnl el \'iass.:l'~crou 
de blocago "E" (dans l'onvalop!>&) jusqu'a ce qu'il soil 
a deux tours d'~lre serre. 

f0ile3 j)i\'oter le rndiatsur tt Ia posllio.1 d6slr6c puis ssHoz 
l'ecrou de bloc!tage. 

MONTAGE AVE.C PROPULS~ON [)'AIR 
VEnTI CALlE 

(Fig. 7) 

Fi:xaz les petites comieres "A" i! l'arriare du ;adiateu:­
avac quatre vis cle s;,, x 18 "t". et Ia~ ronde!les d'arrel 
''F". S'assursr Cjue I' aile pelpendiculi!it'e des comicrea 
fait face au dessus sl i!U dessous du radialeu.-. 

Fixcz les cadres en U "0" aux PGlites comieres ovec 
quatrs vis cie 6/,e x iS "E". les rondellss "F", les rondelles 
ci'arr~t "G" ei las ecrous "H". 

Fixez les grandas cornierss "J" ewe cadres e11 U "0" 
avec quatra vis de •;;,0 ;u: 18 "K"·, les .-ondelles "L". les 
rondelles d'arret "M" et les ecrous "N". 

Fixez le raC.:ialeur ei son support monie au plafond, a 
!'emplacement d~sire en utilisAnl un equipemant assaz 
robusie pour le supporter, fourni par le clisnt 

NOTE: Lorsque vous montez le radiateur en utilisanl des 
tiges metees de 5/,6" (!)ar d'autras), ne pas visse; Ia tige 
de plus cJe 1f2" a l'iilterieur cJu boilier. 
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Pft:lhiC~Pt:S OE FOI\IC1"10NNEMENT 

Si le thermostat integra du radiateur (en option) ou celui 
qui est installe sur le mur est excite, le moteur du ven­
tilateur de l'appareil et les elements de chauffage seront 
olliS sous tension et le resteront jusqu'a ce que Ia 
temperature aiteigne le reglage ctu theimoste~.t; a ce mo­
ment, les elements tie chauffage seront mis :1oi's tension. 
Le moieur du ventitateur continuers de tourner et 
degagera ainsi Ia chaleur emmagasinee dans le boitier 
jusqu'a ce que le regtage de c.le;ogation du ventilateur soit 
attaint; des Jors, I~ moteur du ventilateur ne sera plus sous 
tansion. Les appareils avec un interrupteur da ventilateur 
a deux vitesses ins~lle a Ia fabiique (25- 50 KW), seront 
expedi&s avec las ventilateurs regles sur Ia "petl&e" 
vitesse. La clian: a 19 cl1oix de las ;egle; sur Ia "grande" 
vitesse. Pour las appareils disponiblas avec des circuits 
sepnr9s, Ia themlOSiat a deux reglages (an option) devra, 
quand on le fermera, metlro sous tension le moteur du 
''entllatsur at l'elamsnt de chauffage de premitre phase. 
Si Ia tern perature con:inue de tombei', Ia tl1em1ostat ii1et­
tra sous lension l'ei:'Jmant de chauffage <Je deuxiame 
o11ase. le courant des cleux ohases des ~temants de 
chauffage se;a coupe en seqlll)i1C9 inverse loi'sque Ia 
temperature s'elevern jusqu'au reglage du thermostat. le 
moteur du veniilateur continuara de touma; et degage;a 
ainsi Ia chalau; emmagnsin~e dnns Ia l.loltisr jusqu'a ce 
que le reglage da dG;ogation uu ventilctcur soil atteini; . 
des lors, le rnoteur clu vantitateur ns sera plus sous 
tension. 

l.e tll!mnostat de strAtificaiioil mont~ sur l'appareil mst­
tra sous lcnsion lc moteut du ventllateur jusqu'a ce Cjlle Ia 

tem~;·ature s'eteve au-dessus de son reglage. Lorsque 
le thermostat de stratification monte se ferme quand 
Ia temperature s'eleve et qu'au meme moment le ther­
mostat mural se terme aussi, le moteur du 'lentilataur et 
!'element de chauff~ge seront mis sous tension 
immediatement, cornme decrit plus haut. 

La limite maximum de securite du reenclenchement 
automatique coupera le courant alimentant les elements 
de chauffaoe et les circuits de controle lorsque Ia 
temperature s'elevara au-dessus du reglage de ce 
dispositif. La derogation de securite du ventilateur davra 
mattre sous tension le moteur du ventiiAteur chaqua fois 
que Ia r&glage cJe ce disposltlf est depasse ari;l de cegagcr 
ainsi Ia chaleur ernmagasinee dans Ia l>oitier. l.orsqua 
l'intcrrupteur du venlilaleur est plac~ sur Ia position 
"MAACf-IE" (pour Ia saison d'ote), le moteur du van-

. Uletsur seio alimante. 

NOTE: Le thermostat mural doit &tre regie a Ia posltioll 
''.~RRET" durant .ca type d'operallons (appareils munis 
de contactauiS). 

Pour les thermostats equippb ovec un interruptaur de 
venlilateur in!Sgre, place4 l'interl'up&eu; a Ia position 
"CHALEUA" ou a Ia positoln "AUTO" afin de faira ronc­
tiormel' le veniilatnur at las el6rnents qui seront sous le 
contrOie du th~mlOstat comme d-6crit plus ~aut Lo;sque 
l'ii~termpteur est place a Ia positicm "ARRET", l'aliman .. 
tallon de courant de l'appareil dewa flt:e coupes. LoiS­
quo l'inte;rupteur sern ale position "VEN'TILATE.UA", I 
alimonlation de courant des elements sere coup6a at le 
ventilntElUI' sern imm~diaiemsnt rnis sous tension. 

AP?AIRE~lS ll~ PROPULSION O'A~R V'ERT~CALE ~ MODELES 

8 E---,-3 !J.--u 
~-....L 8 88 

Ti\61l.f!. 1 c:- ~.li'!JT. H~UT. MAll. 

~~. 110.[)£ NIAX. HO.DS I )10.~ De MOHr A a! ,., 

" I! orocK t.1ClriT. A UOifr. .II. STOCK STOCK 15' OU\Imi ~I" OUVl!RT --.. -
3.3 ~ ·s.o ~~<~'t 2m747 6m105 3rn052 STO 2m747 4M!579 Nt;. foliA 

7.5 .~ 10.0 KW 3mt'o!i3 12m~11 6m716 STO 3mC.a3 9m158 3m05?. 9m158 A05120 A0512D 0 4m1/3 101119SD 9mf58 
15.0 ... 20.0 ;(\'f 5m495 15m874 9m158 STO 5m495. 12m236 4m579 11ml'GO AD51?.0 R05120 •1m2n 6m410 12m821 10mtlS4 
25.0 .'1. 30.0 1':'t1! 6m716 22m896 12m821 STO 6m716 15m790 5m189 15rn264 A05150 R05150 6m105 !ilmf58 1Bm927 13mC32 
40.0 ~ 50.0 KW 7m326 2Sm643 14m348 STD 7m326 19m537 6m105 18m316 A0!5150 RD5150 sm-.es 8m547 20m759 16rn485 

<lTD • Standard NIA • tlot Appliquabta 

• _es diffuseurs {Em option} donnent une propulsion d'air supplementaire au:<: installations a sortie d'air verticale. Voir les 
· illustrations ci-dessus. 
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Fig. 'I 
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P.!:.l TPJ Ce.;~rporetion 
~ (USA) JOHNSON CITY. TN 37602-4973 

Montage horizontal ou vertical 
radiateur industrial et commercial 

.INSTRUCTIONS D'INSTALL.AlDON ET LlS"rE DE MATEFUEL 

ATTENTION: LISEZ LE.S INSTRUCTIONS SO:i3NEUSf:MENT AVANl' DE GOMMENCEA 
L'INSTALlATION, U\ MISE EN MARCHE OU L'ENTRETIEN DU RJU"liATEUA 
TASKMASTER. l~AROEZ. CES INSTRUCTIONS PCUA UTILISATION ULTEAIEUAE. 

CARACTIEP.ISTIQUES 

Racliatou; slsctriGUe evec ventilateur, dispo1lible suive.nt 
les tGilSions sianclan:ls de 208, 240/208, 277, 480 ou cl& 
600 VOILs. 

Om ~>ulsstmces de chaurtage standard de 3.3 I<W/11,250 
8TUH jusqu'a 50.0 1-~Vli70,GOO BTUH. 

Les moc~elas unipolaires de 3.3 jusqu'il ·10.0 !\VV d9 205 
at rl;t 240/205 volts peuvem ss trRnsformel' sur le chan· 
tiar er. rnodela tripolni;e, (Iss modelss unipoleirss de 3.3, 
5.0, 7.5 et ·10 'fJN de 2TI volts ae p-auvent !ire 
l.-ansformes). 

Le volet interieur specialvment conr;u psnnet au van· 
tilateur d'appeler l'air uniforraemE;nt a travers l'elernent 
massif en acier. 

Le. diffuseur com;:u vers l'e;l(teri~ur et les volets montes 
dirigent plus encore uniformement I<~ p1opulsi_o11 del'air 
afin de i'epondre au:s: e:-:igences specifiques du montage 
horizontal ou vertical de l'appareil. 

Supports de montage mur/plafonu ou verticaux en option. 
(comme requis). 

Quat."'& ecrous sm:ues sont diS!lOStfls au dessus et a 
l'nrriore du boitier pouf I!'J rnontage ds l'appareil au cl\M­
tier avec de$liges filatees ou des boulons 9voc cha'L"'e. 
{visseria fournie par d'autres). 

Oltfuseur a;,~moslat ou indif!l (en option), donnani une 
propultion d'air" dive;sifiea tors du montage vertical de 
I' oppersil. 

Instruments tic contrOie vanes pour installation sur le 
cha."'ti&l'. lmerruptour, thermostnt, interrupteur dll ven· 
tilateur ~'our Ia saiSOi, estivnle, thefTilOSIIll pour recup6ra· 
tlon cie chaleur. Tous ont h!luis conducteurs equipp&s de 
s~r;e..fils a lame. (n !'exception de l'i:ltsrrupteur) 

Tableau <ie branchsment ne Ia filerie de tous l&s in­
stnlments de controlc integres, en un saul 84ldtoil.. 

Circuit de contr61e standard basse tansion de 24 volts sur 
tous les rnodeles avec transforrnateur ou contractour. 

Boite de contrOie spacieuse ayanl une porte d'acces 
fermee a I' aide de deux attaches Y.: de tour pour rendre 
!'installation facile. 



~D'J$TRUCi"'IONS POUR UN EMPLACEMeNT 
CORRECT 

Une fois que Ia charge totale de chauffage est calculee, 
le nombre el Ia puissance des radlateurs doivent etre 
detennines. Un grand nombre de radiateurs it faible 
puissance donnent une repa.1ition de chalsur unilom1e; 
cello solution est recommandee lorsque Ia su11ace sera 
occupee par un nombre ;-elativeme1lt tHeve de personnel 
sedentaire, t;availlant peut ~tre Sur des lignes da pi'OdliC· 
tion ou sur des banes. 

Uil nombre slave de radiateuas d~ j)lt•s faible puissance 
Oi'lt tenciance a pr$\IBnir des COUI"~nts d'ail" CheudS, a 
reduire !9 niveau du bn•it. &t a augmenter Ia rep{l:tition 
de Ia ch~mc afin ct'aider a reduire Ia damande en alae· 
tricite at les coftts d'operation. 

Dans les entreoOts ollla reoa1tilion de Ia c:1aleur et una 
temperalur& constants SOnt moins importai\l!aS, un pillS 
grand nombre de radiateurs a haute puissance peuvent 
iUra utilises; dans bien das cas r9duisant ainsi les cof1ts 
d'oriolne. Afin de maintenir une repartition cle chaleur 
raisonnable et reduire cle severes st;atlflc.'lUons m&ms 
dans les endroits oC' le plafond ast plus 13as, Ia voluma 
d'air total C.:e tout l'espP.c& <loit passer tt travelS le redie.taur 
a peu pres trois fois par llaura. (divisez par 20 lc volwne 
total sn pieds cubes afi:l de c.:&tenni;1er le d6bit totaf en 
PCM dss ratliateurs}. 

II ast important que Ia tension nominale de l'cqulpemont 
da c:tauffuoe solt Ia m~me o.ua cella cie l'fllimentation da 
courant. La tensio;t di! courant eH exes de lc; tension 
norninale tiL• racliateur psut endornmager l'etiuipement. 
Lr, tension d'alilnentation plus bl\sso que cells de It' ten­
sion nominele du rndiateur diminuerrt Ia puissance de 
celui-ci et en m&me temps •.tous premlrozle risque d'ell· 
dommagsr les pi9ces. 

RENSEIGNE.MENTS GENeRAUX SUR LA 
SECUFUTE 

ATTENTION: 

Suivaz tous las cor.es locaLrx d'elecmclte et su1·1a sscurile, 
t~EC, OSHA et I'ACNOR. 

Afin d'evitar les cooes elecl.riques possibles, s'assurer que 
I& coumnt electti<tua est coup{) au nlveau da l'lntesruptaur 
principal avant le filaga ou l'anu·etien de l'apparsil. 

Si l'interi'upteur de l'alime.-tation n'est 1)8S integre et si 
il n'est pns visible, vartouillel.-le eri position "ouverl" et 
~tiquette?.-le efin d'ernpeeher une fermetu;s de coura:n 
inattendue avant que l'on fasse l'entrelian de l'uppareil. 

Ouand l'appareil sst insta.fle il doit etre electriquement mis 
a Ia tsm: en accord avec NEC, les ussages standards de 
l'induslrie et I' ACNOP.. 

S'assurer que I' alimentation est conforms aux e)dgences 
de votre equipement. Voir Ia table 2 pour se renseigner 

2 

Les racliateurs hori2.ontaux sonl recommandes pour les 
endroits ou les plafonds sont bas (maximum de 15 a 18 
pieds). Ces racliateurs devront etre concentres le long des 
murs donnant sur l'e::c:terieur ou sur d'autres endroits ou 
il y a de grandes pertes c.le chaleur, espaces afin d'oblenir 
lin mouvement d'air circulaire, chaque radlateur accep· 
tant l'air propulse pai l'autre. Des radiateurs verl1caux 
suppl8mentaires pmpulsant l'ai• vers le bas avec des dif· 
fuseurs appi'D!>.ies peuvent litre installes pour con­
trebalancer les pertes de chaleur au plafond. 

---·-·---

-------··----~--

----s 
I' 

' 0-- -- II u-- 8-- L!J 

su1· le calibm du fil conducteur, l'intensite du circuit, etc. 

V9iifier.la tension ell' ordre des phases du radiateur sur 
sa plaque de cii'racterisUques afln de s'assurer qu'ils SOi\t 
les mffmes que ceux de !'alimentation elec:rique. 

Las sMmas de filerie des rncliateui'S et les connections 
da I' alimentatiOn sont en pem1anence a l'int!flrieur de Ia 
no11e d'acces du racliateur. Touros les barnes soni mar· 
quees COilformernenl avec Ia sMma de filaria. Le filage 
das accessoiras est montrs su; le shema d$. fila.ie de l'ap­
pareil et sur Ia documentation le concema.nt. 

le radiateur doit ttrre monte au moins a 8' au dessus du 
plancher afin d'empecher un contact accidentel avec les 
ailettes c.iu ventilateur pouv.a.nt occasionner cles blessures. 
lnstalle4 l'appareil de faqorl a ce qu'il n'y ait aucune 
obstruction a I' entree ou a Ia sortie. Maintenir les dimen­
sions indk1uees sur les tables 1 & 2, Fig. l t.. 2. 

Le support de montage mur/plafond et les provisions pour 
l'ancrage doivent Mre asse?. resistants pour supporter le 
poids combine du radiateur et ~u support. 

.. 



Raychem AMC-F5 
Fixed Setpolnt Thermostat 40°F {4.4°C) 
for Ordinary Ar~:ms 

Description 

The AMC-F5 thermostat is des!gned for 
controlling freeze protection heat-tracing 
circuits in ordinary areas. The thermostat 
has a fixed nonadjustable set point of 
40°F (4.4°C) and can be used in an 

Additional Materials Required 

3.12" 

lnstallationJ 

! ..... 
I I 

4..5o·l 

I i I 
-1::_-_-_-_-_-_-_-...~;;+~ 

'- ,2.2_W mGY1'111roij hot• 
I two pi 'I~' II) 

ambient-sensing mode (with capillary 
coiled) or a line-sensing mode, or it can 
be used to control a contactor coil. 

AT-180 aluminum tape (for line-sensing applications) 
Wire nuts 

Specifications-

Enclosure: NEiv\A 4X Sensor type: 
Lexan 940 plastic 

Fluid-filled (silicone) bulb and 

30-inch capillary 
Sensor exposu~~-li':l:l~s~_o·~~~~,f_(:<3~·c to 60,_9 ·­
~~sing exposure limits: -30"F to 140°F (-34"C to ~oq 

~--~77------

Sensor material: lin plated copper 

Switch: SPST --'----
Connection: Wire nuts (customer supplied). 

314 • NPT conduit hub. 
Electrical rating: 

-·---------~-···· 

Accuracy: 

Deadband: 

22 A at 1251250/480 Vac 
±3°F (±1.7•C) 

3•F to g•f (1.7"C to s•q 
above actuation temperature 

Set point: 4o•F (4.4°C) non-adjustable 
Set point repe..c.a.,..ta-:-:b:::-ility-:---:t3"'F.(±i.7•C) ----------------

Approvals 

& WAHNING: This component is an 
electrical devic!!. It must be Installed 
correclly to ensure proper operation 
and to prevent shoclt or fire. Read 

these Important warnings and care­
tully follow all the installation 
instructions. 

Ordinary Areas 

® <m~ 
u.nca 

Component app:ovals and performance 
af9 based on the use ol speclfle!l parts 
only. Do not use substitute parts or vinyl 
electrical tape to make connections. 



Installing tho "Thermosblt 

,@)" "I I-

1. Verify that the thermostat is suitable 
for the area where it is to be 
installed. 

3. Mount the unit in a position that 
prevents condensation from drain· 
ing into the enclosure from the con­
necting conoult, (see diagram at 
left). 

[ ~ lf-------· r;;l 'tl- Condu~ 
4\_.ll~ drain 

2. Check the line voltage and the heat­
tracing load to ensure that the ther­
mostat ratings· are· not exceeded. 

Positioning (Ambient) 

Positioning the Sensor Bulb 
(Une Sensing) 

Wiring 

Power Supply 

I GFEPD I 
00 

G or 

IN0 
208·V or 240·V supply 

120-V supply 

Power 
'-+-1-+-' conncclion 

, Healing 

~Cable 

Figure 1. Heat-tracing control 

Haychein Corporation 
Chemelex Division 
300 Constitution Drive 
Menlo Park, CA 94025-1164 
Tel (800) 545-6258 
Fax(415) 361-6711 

4. Mount ambient·sensing units in the 
area exposed to the coldest tem­
perature and most wind. Do not 
mount on the side of a warm 

5. Position the bulb in the lower quad­
rant of the pipe as shown in the dia­
gr~ms to the left. Place the bulb at 
least three feet from pipe sup­
ports, valves, or other heat sinks; 
protect the capillary from kinks or 
bends less than 112 inch in radius. 

6. Tape the bulb firmly to the pipe with 
AT-180 aluminum tape, making sure 
there is no air space between the 
bulb and pipe. Do not overlap the 
bulb and heating cable with the 
same piece of AT-180 tape. 

Power Supply 
OFEPO 

AN~Nc e, 0. 0cl 
I 
I 

Conlrol i I 

oulldlng or In a location that Is 
exposed to warm air currents or 
direct sunlight. 

7. For metal-tank-wall sensing, use 
the BCK·35 bulb clamp (purchased 
separately from Aaychem) and 
Install the clamp per the instructions 
provided. Make sure there is no air 
space between the tank wall and 
the bulb. 

For installation on plastic tanks, con­
tact Chemelex at (800) 545~6258. 

120-V supply-120-V healing cab 
208-V supply- 240·V healing cab 

@ 
P.m ~:-

~-o"C -~ 

I~ I 
l-~J 

le or 
lo 

Control 
thermostat 

. lharmoslat .J.. 
:~1 

m~: 

f
i Thermostat bulb 

{see "Por.ilioning• 
instructions above 
molmling dolails) 

P120-Vor 
24(}-V 

'---
coil 

···-
r-

'----
Bn>id ~ .~ ~ 

.. ~ • ..., I 
C.1b:O~ 

=.~1 

="'8 

Figure 2. Contactor control 

For switching heat-tracing loads greater than 22 A 
or switching rnt~liplc heal-tracing circuils. 

Tho rmostut bulb 
"Positioning" 

!ructions above 
untlng derails) 

(see 
ins 
mo 

All information, including illustrations, is believed to be reliable. Users, however, should inde­
pendently evaluate the svitability of each product for their application. Raychem makes no 
warranties as to the accuracy or completeness of the intonnation, and disclaims any liability 
regarding its use. Raychem's only obligations are those in the Raychem Standard Terms and 
Conditions of Sale for this product, and in no case will Raychem be liable for any incidental, 
lndlrBct, or consequential damages arising from the sale, resale, use, ·or misuse of the prod­
uct. Specifications are subject to chango without notice. In addition, Raychem reserves the 
right to make changes-without notification to Buyer-to materials or processing that do not 
affect compliance with any applicable specification. 

~ 
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Raychem 
MATERIAL SAFETY DATA SHEET 

I:Ssac No: 6 Eft'cctiYe Onte: October 1994 

P:ROJJUCT lDEi\TIFICATlON 

TB lS MSDS lS FURNlSHED FOR A GROUP Qlr \P.'RODUCTS WHICH H.A VE STMII. . .All. PROPERTIES DURING 
NORMAL CONDTfiONS OF USE, BUT WHICH MAY :L'\UT DISSIMILAR THElU\·fAL .DEGRADATION BYPUODUCI'S 
lF OVERimATED. FOR MORE5PECLI~fC TNFORMATJON, PLEASE CALL (415) 361-4907. 

l'rodnct Name: Thennofit Heat-Shrinkable Polymeric Products 
(excluding Solder Sleeves see separate MSDS) 

Mnnulact11rer: .Rfayd1em Corllorntlo.ll 
36u CousmnUoJJ Drive 
Meola PSlr!4 CA 94015 

Chcmienl NAme: Not applicable, mixtme 
CAS #: Not applicable, mi-mue 
DOT Proper Sl~ippiug Name: Not regulated 
DOT ldentilit'.tt1oo No.: Not regulated 
DOT Iuzsrcl Classification: Not rt:gulated 
TSCA Ioveutory Stnt'lls: Exempt 

FOR CH£MICAL li:J~!ERCimCY, SPILL, LJ~AK. FIRE, E.XPOSURl<; ot· ACCIDENT 
Cali CHEMTitEC- Duy or Night- 1-800-42.4-9300 Toll fl'ee In tbe cootioenml U.S., HnW'l!lii, .Puerio Rico: Cnmula, Alnsltn or 
Virgju lslauuls. 11or· c::dls originating elsewbere: (202) 483-7616 (collect en lis accerJtell) 

For non-emergency Jlealtb swd snfe!y ioformntica, call: (415) 361-4907 

Heat-Shrinkable Polymeric Products are not ha·za;dous during proper installation, but may emit ba£aTdous thermal decomposition and 
~ombustion byproducts if overheated to degi'adation. See 'Therm~l Degradation and Combustion Byproduct" section of this MSDS 
for more specific information. Base polymer materials include polyethylene and olefm copolymers, fluoropolymers, chloropolymers, 
polyamides., polyesters, and silicones. Heat-shrin.lcable products may be coated with or used in conjunction with adhcsi\•eslmastics 
which are based on olefm copolymers or polyamides. 

Typical uses of heat-shrinkable polymeric products include primary electrical insulation, EMIIRFl shielding, cable jacketing and 
repair, sti'ain relief, component encapsulation, waterproofmg, packaging, envirorunentaL'mechanical protection, and cable joining, 
splici."1~ and t.ermination in commercial and military/aerospace electronic applications. 

Appearunce and Odor: Plastic tubing and molded parts in a variety of shapes, sizes and colors. No odor. 

Boiling :Point: Not applicable Vapor Press"re (mm Hg@ :20°q: Not applic:OOie 

Vo~tility (% by Vohuue): Not applicable Vapo:- Dcmsity: Not applicable 

Specific Gl'avity (Wateral): Not applicable l~vnpol'lltion Rute: Not applicable 

Flt'tsn Poiot (0 .F)IJ'\o'le;(:hod: Not applicable Solubility (u Wat.e1· (%): Insoluble 

Flammable Limib in Air (voluuJe %): l..owet· ~P.!i..;.!lhk Upper·}i~Jt.almllgbJe. 

Exposure Limits: There arc no established r,;xposW'C limits for polymer mixrures. 
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neaJtll EtTects/SymptOADS or ExpOSIII"'C~ 

Proper inst.aUatioo oftbis product creates oo known ncute or cbrou~c bealt.la tt.n:zards. 

Acute (SIIorl'-Term .E.:qlQSUI"e): 

Eye Coa•tact: Contact with molten material may cause thermal bums. 

Skin Contact: This product is not expected to be.a s.ltin irritant. Contact with the molten material may cause thennal 
bums. No harmful effects an:: expected from skin absorption of this product. 

Ingestion (SwaUowing): 

lobalation (Breathing): 

Ingestion of this product is highly unlikely. There is insufficient infonnation available on this material 
to predict the effects from ingestion. 

In common with most organic materials, thermal degradation and combustion byproducts may be toxic 
and should not be inhaled. (See Comments below and the Thermal Degradation and Combustion 
Byproducts Section for more specific information.) 

Cbronic (Loug-Ttmu Exposure): 

None of the ingredients to which users may be exposed and which are present at equal to or greater than O.I% of the 
product, are listed by OSHA, NTP; or IARC as suspect carcinogens. 

::::om men 13: Overheating tbe product to charring or burning may produce vapors that may ca:.:se eye, skin, nc!:e and throat 
i..'Titation. Persons with pre-existing eye, skin, orrespiratory disorders (e.g., asthma conditions) may be more 
suscepn'ble to the effects of these vapors. 

Stai)iiil'y at room tcmperamre: This product is stable under normal conditions. 

Conditions to A void: Avoid overheating of product. 

Incompatibilities (>'\·1~terials to Avoid): None !mown. 

B1r.a1rdous Polymeriution: \ViJI not occur. No lrJl0\\1\ polymerization conditions to avoid. 

Thermal Degl·tul3tioo and Combllstion Bylll"oduets: In common with most organic materials, degradation and combustion 
byproducts may be toxic :and should not be inhaled. Thermal degradation is not significant at temperatures achieved during proper 
iilStaUation, as directed by product installation guides. At temperatures higher than those J'C(:Ofnmended for proper installation, most 
significantly if the product bums, the thennal degrildation and combustion byproducts will depend on the base polymer used, and may 
include, but are not limited to, carbon monoxide, carbon dioxide, aldehydes, acetic acid, low molecular weight hydrocarbons, siUc:on 
dioxide, hydrogen chloride, hydrogen fluoride, hydrogen bromide, fluoro-olefm.s, and oxides of nitrogen, phosphorus, and sulfur. 

Handling.: A void any vapors given off if the product is heated to decomposition, as sbO\VD by a darkening and browning of the 
sleeve. A void contact w1th molten material. Heat-resistant gloves are required if hot products are handled after installation. Do not 
c:onswne food. bevet'Bges or tobacco in the inunediate work area. Wash bands before eating, drinking or smoking. 

Other· Precautions: Avoid heating products beyond temperatures required for normal inslallation. See installation instructions 
for proper installation procedures. If product chars or burti.s, immediately stop heating. A void inhaling any fumes whicb may be 
gh'en off \IDder such circ\unstances. Allow anv vannrn tn ifi""'""'" .,.,,.. .,,-:•M~ .. ~4"~-- ___ ._,_,_,_ · 
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This information is suppli;d in ac~ w-ith the OSHA ffimu-d Communication Sumdard (29 CfR 191 0.1200) and the California Safe Drinking 
Water and Toxic:s Enforcemc:nt Act of 1986 (CalifomiaH.:alth & Safety Code 25249.6). Users are advised thai they may ha\·c additional disclosure 
obligations undu oth;r fcdetal, state, and local laws. Users an: advised to en:;ure :that this information is brought to the att::ntion of tbc employ:;cs, 
agents, or contractors handling this product. Distributors of this product are advised to forward this dOC'I.UIUont. or the informalion cxmt:lincd bacin, 
to their purchaser. Raychcm mak::s no warranties as to its~ or completen-:.ss and disclaims any liability in connection wilh its usc. 
Rayc:bcm's obligations shall be only as set forth in Raych::m's standard terms and conditions of sale for this product and in no case will Raych~m be 
liabl:: for any incidental, indir.::ct. or consequential damagr.s arising out of the sale, resale, use or misuse of the: product Users ofRaychcm products 
should make their own evaluation to detennine the suitability of cadi such product for the specific application and to establish safe handling and 
inslallation procedures. 

Daw Sheet Prepared By: Linda Massey, Corporate Toxicology Dslte: October 1994 

Dnm Sheet App-t·oved By: Yutaka Kawazoye, Thermofit Division Dnte: October 1994 
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FORE\•VORD 

This publication has been prepared by the Air Movement 
Division of the Air Movement and Control Association, Inc. 
(AMCA). The Information contained In this publication has 
been derived from many sources. The suggestions made 
must of necessity be general In their meaning and cannot be 
applied literally to all specific situations or conditions. 

The safety recommendations contained herein are Intended 
to assist Installers, malntainers or other users of air moving 
devices In the safe operation and use of the devices 
mentioned. These recommendations do not represent the 
only methods, procedures or devices appropriate for the 
situations discussed. Caution should be· used at all limes 
when working In or around moving parts and one must not 
rely solely upon the general cautionary Instructions offered 
In this booklet. Your safety will depend upon your exercise 
of reasonable care and caution In the presence of moving 
parts. 

AMCA disclaims any and all warranties, express or Implied, 
regarding the products sold by the manufacturer with which 
this booklet has been provided. Further, AMCA recommends 
thai competent personnel be consulted in deciding what is 
the preferred or recommended safety procedure In a 
particular Instance where the guidelines contained in this 
booklet are unclear or In any way Incomplete. 

AMCA has offered the Information within this booklet to 
assist In the safe operation, maintenance and use of the 
products sold by members ol AMCA. In so doing, AP·ilCA 
expressly disclaims liability for &ny Injury or damage arising 
out of 'the operation or use of the product or the warnings or 
Instructions contained herein. 

These recommended safety practices were adopted by the 
AMCA membership on October 25. 1990. 
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POWER ROOF \JENTILATOR WALL EXHAUSTER 

PROPELLER rAN AXIAL FAN 

UPBLAST ROOF EXHAUSTER 

I. INTRODUC'ftON 

CENTRIFUGAL FAN 

Fans and other air moving devices are made in a wide variety of 
types. sizes and arrangaments. This publication addresses the 
proper use and Installation of Industrial and larger commercial fans. 
It is not Intended to address resldenllal fans and small commercial 
fans. 

Various "size• factors are Important when assessing potential for 
injury; some factors are; diameter of impeller (wheel, rotor, 
propeller), rotational Inertia. voltage and current. 

This guide Is Intended to assist In the safe lns[allatlon of air moving 
equipment and to warn operating and maintenance personnel of the 
commonly recognized hazards associated with this equipment. 

Handling ~nd inSUlllation shoiiO u.tw-~ !lOl performed tly experiencecJ 
and trained personnel. In addition to following the manufacturer's 
Installation Instructions. care must be taken to ensure compliance 
·.vlth federal, state and local rules, regulations. codes and 
standards. · 
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2. PERSONNEL SAFETY ACCESSORIES 

?rotectllte devices are :ncorporated as standard construction on 
some types of fans bui on many fans, these devices are oflered as 
optional accessories. This is done because the need for the 
devices r.nd the design required will frequently depend upon the 
type of system, fan location and operating procedures being 
employed. The proper ~rotectlve safety device to meet company 
srandards, local codes, end the requirements of the Occupational 
Safety anc! Health Act must be determined by the user since safety 
~equlrements vary depending on the location and use of the 
equipment. If applicable local conditions, standards, codes or 
OSHA requirement requlra the addition of safety devices, the user 
should specify end obtain required protective safety devices. from 
tha ian manufacturer or others and should not allow the operation 
of the equipment without them. Examples of available guarding 
devices include the following: 

2.; rAN GUARDS 

All tans have moving ~ans which require guarding In the same way 
as other moving machinery. Fans located less than seven (7) feet 
above the floor requlra special consideration as specified in the 
Occupational Safety and Health Act. Local code requirements 
should be followed. 

Roof mounted fans anci other fans which are generally not 
accessible need not in all. instances feature safety guards which 
might otherwise be appropriate. Where accessibility to these fans 
Is occasional or infrequent, the expense of permanent guarding 
may be reduced through the L:se of lockout switches and suitable 
warnings .. In such cases, maintenance personnel should engage 
the lockout switch before undertaking any maintenance or repairs. 
As in the case with other machinery involving moving parts, 
common sense and caution will preserve personal safety. 

INDUSTRIAL TYPE GUARD 
FOR PROPELLER FAN 
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MAXIMUM SAFETY GUARD 
FOR ?ROPELLER FAN 

SCREEN ON ROOF VENTILATOR 

.2.2 INLET AND OUTLET GUARDS 

Axial and centrifugal fans are usually connected directly to 
ductwork which will prevent contact with the Internal moving pans; 
when an exposed Inlet or outlet represents a hazard, a suitable 
guard must be installed. 

( 

CENTRIFUGAL FAN PROTECTED BY DUCTWORK 

7 



lf'ILET OR OUTLET GUARD 
ON CENTRIFUGAL FAN 

2.3 DRIVE GUARDS 

GUARD FOR A.'<IAL FAN 
WITH NON·OUCTED INLET 

OR OUTLET 

Fans may be driven directly from the 'motor shaft or through a belt 
drive. Where the bearing assembly, rotating shaft, sheaves, or 
belts are eJ.:posed a suitable guard maj• need to be· provided. 
Some example guatds are shown below. 

DRIVE COUPLING GUARD 

HEAT SLINGER GUARD SHAFT AND BEARING GUARD 

Drive guards may be required for tubular centrifugal or axial fans to 
cover the alCposed drive sheave and belts ou1side the fan ilouslng. 

DRIVE GUARD • AXIAL FAN 

A typical centrifugal fan drive guarc may vary with the arrangement. 
Safety guards shall be used when drive systems are accessible to 
personnel. In restricted areas, omission of the back cover may be 
acceptable. 

!Shaft and bearing guard DRIVE GUARO • CENTRIFUGAL FAN 
omitted lor clarity) 
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3. ·rHE HIDDEN DANGER 

In addilion to the hazards of rotating machinery, fans present an 
additional potential hazard by virtue of their ability to draw In loose 
material. Solid objects passing through a fan represent potentially 
dangerous ·projectiles. Solid objects can cause fan failure by 
physically damaging the ·Impeller blades. 

Whenever there Is the possibility ol solid objects being drawn Into a 
remote Intake, the Intake shall be guarded at all times. In the event 
the guard is removed ior any reason,. the tan must be disconnected 
and locked out. 

SPECIAL ?URPOSE INTAKE SCREEN 

Where fans ere Installed over an occupied area, safety guards 
should be provided to prevent dropped objects from entering this 
area during Installation !'.nc! maintenance. 

Access doors to a fan or duct system should not be opened with the 
fan in operation or coasting to a stop. Power shall be locked our 
prior ro access Into a fan or ductwork. Even when locked out 
electrically, fans may cause Injury or damage If the Impeller Is 
subjec1 to "wlndmilling." The Impeller should be secured to 
physically restrlc1 relational movement. 

SOL'fED ACCESS DOOR IN DUCT 
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On the downstream (or. pressure) side of the system, releasing tha 
door· with the system In operation may result In an e:.:ploslve 
opening. On the upstream (or suction) side the inflow may be 
sufficient to draw In tools and clothing, etc., and create a hazard. 

· The stroboscopic effect of certain lights In combination with certain 
fan speeds may cause a rotating assembly to appear stopped. 

4. ELECTRICAl ISOLATION 

Every fan must be provided with a disconnect switch which will 
allow it to be isolated complerely from the electrical supply. 

Most roof-mounted lens and many others are started by remota 
switches or push-buttons, by Interlocks with other equipmem, or·oy 
automatic controls. In order to protect maintenance personnel 
from someone starting lhe equipment from a remote switch while 
maintenance is being performeci, a ciisconnecl- switch should be 
provided close to the fan In order that the maintenance person can 
"positively" lock off the power when working on the fan. 

_In some installations other equipment, such as gas burners, may be 
Interlocked with the fan so rhar disconnecting ihe fan will 
automatically shut off the burner or other device. Maintenance on 
systems of this type should be performed only under lhe 
supervision of competent engineering personnel and In accordanca 
with applicable codes and standards. 

ifl il 1 

REMOTE SWITCH 

DISCOi,INECT SWITCH 

LOCK CARRIED BY 
MAINTENANC<: PERSONNEL 

1, 



5. START-UP Ct·II::CK LIST 

Before putting any fan into initial operation the manufaclurer's 
instructions must be followed. \n addition, the following check list must be 
completed. 

1. 
2. 

3. 

4. 
5. 

6. 

7. 
e. 
9. 

·:o. 

'11. 
12. 
13. 

'14. 

Lock out the pl"imary and oil secondary power sources. 
A complete inspection shall be made .of all or the du_ctwork 
and iile Interior of the tan. Make certain :here Is no rorelgn 
malarial which can b£: drawn Into or blown through the fan or 
ductwork. Eyes should be protected agalnsi undetected 
torelgn material through the use of safety goggles or other 
appropriate means. . 
Make sure the foundailon or mounting arrangemenr and the 
duel connections are ecieql!ately designed In accordance with 
recognized acceptable engineering practices and with the fan 
manufacturer's ;ecomrnendatlons. 
Chec~: and tighten all hold-down (securing) bolts. 
Check the fan assembly and bearings for proper grounding to 
prevent static electricity discharge. 
Spin the Impeller to determine whether it rotates freely and Is 
not grossly out of balance. 
Inspect Impeller for proper rotation for ihe fan deslg:1. 
Check all set screws anci tighten, If necessary. 
Check belt drive or couoling alignment; use recommended 
·belt tension. · 
Check the belt drlvEJ for proper sheave selection and make 
sure they are not reverseo (excessive speeds could develop). 
Properly secure all saiety guards. 
Secure all access doors to the fan and ductwork. 
Momentarily energi2e :he fan to check the direction oi 
rotation. 
Switch on the electrical supply and allow the fan to reach lull 
speed. Check carefully for: 

a) Excessive vibration 
b) Unusual noise 
c) Proper belt alignment 
d) Proper lubrication 
e) Proper amperage and voltage values. 

!I any problem ls Indicated, SWITCH OFF IMMEDIATELY. 
Lock out the electrical supply; secure the fan Impeller if there 
Is a potential lor wlndmllling, (impeller turning due to a draft 
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through ·the system). Check carefully lor the cause of tlw 
trouble and correct as necessary. 

Even If the fan appears to be operating satisfactorily, shut 
down after a brief period and recheck Items 4 through 11 as 
the Initial start up may have loosened the bolts and SEll 
screws. 

The fan may now be put Into operation but, during the first eight 
hours of running, It should be periodically observed and checked 
for excessive vibration and noise. At this time checks should also 
be made of motor Input current and motor and bearing temperaturas 
to ensure that they do not exceed manufacturer's recommendations. 

After eight hours of satisfactory operation. the fan should be shut 
down to check the following Items and adjust, If necessar; (lock-out 
power). 

1. All set screws and hold-down bolts 
2. Drive coupling alignment 
3. Belt drive alignment 
4. Bearing housing temperature 
5. Belt drive tension 

After twenty-four hours of satisfactory operation t.he fan should be 
shut down (locked out) and rhe drive belt tension should be 
readjusted to recommended tension. 

6. SPECIAL F'UFIPOSE SYSTEMS 

Fans which are useci io move anything other than clean air at 
normal temperatures (up to tso•F) may require special precautions 
to ensure sale operation. Explosive or to:.:lc fumes, vapors or 
gases, transported solids, high temperatures and corrosive 
contaminants will present special hazards which must be carefully 
considered. All applicable fede;al, state and local codes and 
Industry standards shall be followed. The fan manufacturer's 
recommendations lor the specific type of application shall be 
followed. 

Where the system will handle explosive or flammable materials (I.e. 
dust, fumes, vapors or gases), fans of spark-resistant construction 
shall be used. AMCA Standard 99-0401 defines the Industry's 
standard types of spark-resistant consvuction and shall be 
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consulted when specifying fans for this use. 

When a fan Is handling toxic or explosive materlals-·even In traces-­
care must be talcen to ensure that they. have not collected In areas 
which are accessible to workmen or other persons. Fumes or 
vapors can collect in ··atr trap· areas, particularly when a system Is 
shut down. 

Materlal-handl[n~ ians are specially designed to allow the fan to 
handle c. specific type of material without excessive accumulation 
of material on the fan Impeller. Fans handling corrosive gases or 
erosive materials must be checked periodically. If loss of material 
is evident, comact the manufacturer. To ensure satisfactory 
operation It Is essential to observe the manufacturer's limitations 
concerning the ·1ype ol material to be handled by the fan. 

Fan ratings and maxlmurn spead limits are based on the use oi air 
at 70 oF. At temperatures above the normal range (above 150 oF) ll 
reduclion must be made In the maxlmurn speed limit. Information 
·on this reduction and on other precautions to be taker: for high 
temperature applications should be obtained from the fan 
manufacturer. Parsonnel working near high temperature fans 
should be aware that coming In contact with the fan's housing or 
ductwork could result In serious burns. Gloves or other appropriate 
protective apparel should be worn whenever working In close 
contact with heaied housings or ductwork. 

Corrosive contaminants can be lormed when moisture combines 
with an acti'le airborne chemical. Fans subjected to corrosive· 
attack will corrode but suitable pro1ectlve coatings or material usecl 
In the fan construction can delay corrosion. Protected fans must 
be regularly inspected to ensure that the protection remains 
effective. 

In outdoor installations where water can accumulate within tile fan 
housing, provide for the Installation of adequately sized drains. 
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7. WARNING SIGNS 

A preventive maintenance program Is an Important aspect oi an 
effective safety program. Investigate any changes to the ian. 
Refer to AMCA Publication 202. Troubleshooting, lor a more 
detailed explanation of Investigating procedures, Consult your 
manufacturer or other qualified consultant with questions concerning 
changes observed during periodic Inspections. 

7.1 EXCESSIVE VIBRATION 

If excessive vibration Is observeo stop tile ian until the causa Is 
corrected. Check for material build-up on the Impeller. Generally 
this will show up as material flaking off the fan Impeller and causing 
an Imbalance which may lead to fatigue faill)re of the impellar. 
Excessive vlbraclon can also ba caused by looseness In the drive 
train, misalignment or impeller damage. Contact the fen 
manufacturer for the maximum vibration level II It ls.not Included in 
maintenance Instructions. 

7.2 NOISE 

Changes to the sound level may Indicate tro(!bleshootlng Is needed. 
For information relative to sound developed by fans please refer to 
AMCA Publication 303, Application of Sound Power Level Ratings 
tor Fans. 

7.3 HIGH MOTOR TEMPERATURES 

Check that cooling air to the motor has not been di'lerted or 
blocked by dirty guards or similar obstacles. Check the lnpui 
amperage. An Increase In ampe;age may Indicate that some major 
change has been made In the system. 

7.4 HIGH BEARING TEMPERATURES 

This condition is usually caused by improper lubrication; this can 
be either "over,' "under" or "unsuitable" lubrication. In every cese 
if the cause of the trouble is not easily seen, experienced personnel 
must examine the equipment before It Is put back In operation. 
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8. FIOUTINE MAINTENANCE 

Mainl&n:!anCG ShOuld ai\Otdys be perfomaod by oxp;;~ri&ncoo and 
trained personn(:l. Do not attempt any maintenance on a fan 
unless the electrical supply has been locked out or tagged out and 
the Impeller has been secured. 

Under normal circumstances, handling clean air, the system should 
require cleaninc only aboUl onca a year. However, the fan and 
system should be checked at regular Intervals to detect any 
unusual accumulation. 

The fan impeller should be specially checked lor bullcl-up of 
material or dirt which may cause an ImbalAnce with resulting undue 
wear on bearings and belt drives. A ragular maintenance program 
should be. established as needed to prevent material build-up. 

Periodic Inspection. of the rotatinc assembly must be made to 
detect any Indication or weakening of the rotor because of 
·corrosion, erosion, or metal fatigue. 

INDEX 

Access Doors 

Drive Guards 

Electrical Isolation--------

Excessive VIbration -------

Fan euards ----------

The Hidden Danger-------

High Air Temperatura 

High Bearing ·remperature -----
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- INSTRUCTIONS -
TYPE 1A10-SERIES 

UGHT DUTY LINE VOLTAGE 
HEATING-COOLING 

THERMOSTAT 

REAO ALL INSTRUCTIONS CABEFULLY, BEFORE INSTALLING OR OPERATING TailS THERMOSTAT 
KEEP INSTRUCTION SHEET FOR FUTURE USE 

This Light Duty Line Voltage Heating-Cooling Thermostat Is 
designed for controlling fan motors, circulator motors, 
contactors. motor starters, valves, etc. To provide greater 
room comfort, the thermostat is equipped with fixed 
antlclpalors. 

Two dial stops are supplied, which may be used for making a 
maximum or minimum setting, a limited temperature range 
or a locked dial setting. (See parts package). 

The thermostat may be converted to horizontal mounting by 
applying the adhesive backed horizontal dial over the 
vertical dial. (See dial package). 

The temperature may be set anywhere between 36° and 90° F 
or 2° and 32°C by turning knob to the desired temperature 
on the dial. 

Posilive off or system selection can be obtained by using a 
switching sub-base. i)J:GRE~S FAHRENHEii 

TYPE 
DEGREES CEHTIORJI.O.E 

• 'I'Y.PE 

---------------- SPECIF-ICATION$ ... ·-----------··..,.·--...,,~~~e~, __ ._ 
Switch Acllon: S.P.O.T. 

(Heating, open on rise) 
(Cooling, close on rise) 

Fhmue: 36 to go• F. or 2• to 32° C. 

l'f!Jii@9 When lhermootot Jaaet below .;oor- or 
5° c, damage to the bulldlnu and/or co11tonte may result 
due to freezing. 'l'hia h~ pos.lbla c.lue to ~ac~ory collbtallo:1 
lol~l'Dnce•, the:mos1111 locaUo_n and ope;atlng 
clmmcteri!IUcs of tho houllll{! 8C!UI!>m~mt.. 

Conta_cl Sti'UCture: Snap Switch 

Electrical Ra:lnu: 

VoltaQejA.C.) 120v . 

Full Load Amps. 
. . -

8 
Locked Rotor Amps. 48 
Resistive Amps. 8 
Pilot' Duty 125 VA 

240v. 277v. 
4 4 

24 24 
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--------·----... ,-----SELECTING LOCATION -· ----· -· ........ ·---------·--·-" 
The proper location of the room ·thermostat is most 
important to insure that it will provide a comfortable home 
temperature. Observe the following general rules when 
selecting a location: 

1. Locate it about 5 ft. above the floor. 

2. Install it on a partitioning wall, not on an outside wall. 

3. Never expose it to direct light from lamps, sun, fireplaces 
or any temperature radiating equipment. 

4. Avoid locations close to doors that lead outside, wl ndows, 
or adjoining outside walls. 

5. Avoid locations close to air registers, or in the direcl path 
of air from them. 

6. Make sure there are no pipes or duct work in that part of 
the wall chosen for the thermostat location. 

7. Never locate it in a room that is warmer or cooler than the 
rest of the home, such as the kitchen. 

8. Avoid location with lack of air circulation, such as behind 
doors or alcoves. 

9. The living or dining room Is normally a good location, 
provided there is no cooking range or refrigerator on 
opposite side of waiL 

........ __ ,... .. ____ ... _________ .._ ...... _ .... ..,..., ... _ INSTALLATdO N .... _..,.. . ..., _________ • ___ ou _______ _ 

To orcvent t~lecllfeul &hock and/or 
equipmenl damage, dlsconnecl eleclrlc power to &y&tem, 
at mal:1 tu.se or cll'cun breake• box, uclt!l lnstallnUon Is 
com1Jiete. 

The therrm?~>tat may be mounted In any standard a~ x 2" or 4" 
x 2" elecfriC.fl.l outlet box. For ease of installation, us~ a deep 
type box. 'USE COPPER CONOUCTORS ONt Y. 

lnstallatlon should be made as follows: 
1. Cut field just long enough to reach wiring terminals with 

thermostat held in palm of hand. (Appx. 6") 

2. Strip field wires 1/2" and make connections to wiring 
terminals. Connect load (or loads) as shown on the 
diagram for your application. (See wiring) 

3. Remove thermostat cover by grasping top and bottom of 
cover and pull straight out. Dress wiring into switch box 
and secure thermostat to outlet box with mounting 
screws. 

NOTE: DO NOT PUSI:i OR DAMAGE THE KNOB 
SENSING ELEMENT DURING INSTALLATION. 

4. Install thermostat cover and turn knob to desired setting. 

Printed in U.S.A. PART No. 3'7·:!01'1 
Replaces 37-3655-1, 37-3657, 37-3842, 37-3667 



------------------------------WIRING 
NOTE: AU wir4ng sh<luld be installed according ao local ond national electrical codes and ordinances. 

INTEAHAlSCHEMATrC OF 1A10 

HEATING ANTICIPATO'I 

COCliNG 
ANTICIP4TOI! 'I ?REEN LfADTO 

(FOJ 120, 1<0, C~ 177 VOLTS) ~Y5TtM c•ouNO 

' 

TVJIJCAL HOOK-UP FOR COOl.INC ONLY SYSTEM 

COOL (2) HEAT (I) 

HOT 

LINE .L- GREEN UAD TO 

LINE 

;" SYSTfM GROUND 

FAN COIL SYSTEM 

COOL (21 HEAT 111 

/--HO....:...;T_-4--If(~ (J) 

LINE 
...._ GREEN LEAD TO 
~ SYSTEM GROUND 

LINE 

HOT 

TYPICAL HOOK·UP FOR HEATING ONLY SYSTEM 

HOT 

LINE 
-GREEN LEAD TO 

7 SYSTEM GROUND 

HEATINO·COOLING SYSTEM USING A 
MANUAL CHANGEOVER SWITCH 

COOL (2} 
MANUAL CHANGEOVER 

HEAT (1) SWITCH' . 

..:_- GREEN LEAD TO 
? SYSTEM GROUND 

• POSITIVE OFF OR SYSTEM SELECTION CAN 
BE OBTAINED OY USING A SWITCHING SUB·BASE. 

HEATING-COOliNG FAN-COIL SYST~M 
USING 1"WO OR MORE THERMOSTATS 

FAN-COIL _.._ GREEN LEAD TO 
.,. SYSTIM GROUND 

fAN-COIL .:.~GREEN l.EAD TO 
• SYSTEM GROUND 



--- WIRING --------------~ 

td according to loelftl nnd nsUon81 tlactrkaf eoctea 6nd orct1nuncu. 

LY SYHEM 

OOA Affl 
lo4ATIC<:kANG£0\IEA 
r, THi RI~,.;)Sf AT 

TV~lCAl I<OOK·V~ POR HEATING ONLY SYaTEif. 

MOt 

HEATIHO-COOUNQ SYSTEM VSINO A 
MANUAL CHANt\~OYER 8WJTCII 

- ~lllv(. O~f! Ofil: $'ff'(Ol Sft.fC:TtOH CAN 
itt OllT•Ift:E[ll)V I.HiitG A $WtTOIJ"(i$U.IAst. 

HEATINQ-COOLINQ FAN-COil SYSTEM 
USING TWO~ MORE THERIIIOSTA"fS 

-------LOCK eO OIAL SETTING OR LIM I TEO SETTING STOPS ---~---

The enclosed &tops may be uNO to pro>oide "LOCKEO OIAL 
SETTING. or "UMITED SETTING". lnstwctions for 
lnslalllno the stops to perform eilhtu· or theM fuhctions are 
given below. 

NOTI: Once stops. aro Installed, they cannot be removed. 

Mlii(t]~l To plllvtnl oloctrtoal shock and/or 
cc;ulpmtnt cle~'lllJt, dl:tco.n:nec! eJ.,c.::tc. pow~; to 'y.ate:n. 
at motn J1u.t or clrcuft breokcr box, WJ!It btalmlaUon lo 
COII1PIO!C, . 

PACKAGE CONTAINS; 

2- atops 

:2'-piN 

$'tOP PtN 

INSTALLATION 

N.AX!MUM L~MIT 01.AL SIHTIN.C'i ....... By ln4ta1Hng one Stop, 
th• maximum limit temperature may bot:el. (E:<.ample: Fig:. A, 
Me:-:, Limit S&tting 7B"F' or :2'6"C) 
1. from Figure "A" stlect U'IG hole at the ou~er edge Qf the 

knob whlcl1 cott&sponds to tho rnaximum dial setting you 
dE$ it e. 

2. Aotate k~obcounter~clockwise tolowesl selling. Remove 
mermos.tat covet by grasping top a'nd bouom and puH 
sttaiQill out. 

3. Poshlon stop under knob .sO !he hole In the stop and 
selected hole ln thermostat base are aligned. Insert pin 
it~:~.a.~~.~ed holes, ou: do not push pin completely down. 

4, Rotate knob clockwise to its newly selected rna)(1mum 
~etting. With !he thermostat cover in place, lhi' .should 
now M the ma.,imu'm tcmperotufO setting you selected in 
step* 1. u $GHing is incorrect, tha stop is still removable 
and may ba moved to another hole. 

S, With :slop lnstaned in the correct hole, the pin can now b& 
5ea1e<1 down on th<t stop by puthing wlln 1ha btadt of a 
screwdriver or ganUy tappmg with a light object. th• cetc: 
not to hlt l!\'1 ~uob. The $lOp Is now installed and eanno1 
be remoyeG. 

MIHIMIJN UMJT O!Al. Sfn'TSNt\- By inatall:ng one Stop, 
the minimum temperature may oo set. (Example, Fi<J. B. Min, 
Limit Setting 69" F or 21 .. C} 
t: f'rom Figure '"B" ~elect lhe hole at the outer edge of the 

knob whiCh correspoods to me mlolmum dial sewng you 
dO!'< ire. 

2. Rotate knob ctoc'kwio& to h•ghe'St setting. Remow 
lhermostat cover by grasping top andllottom and pull 
slrAighl out 

3. Po'ilion stop un~er knob so th& note in the 'top and 
solected ho~e in lhormoslat base arc aligned. Insert pin 
into 31i9ned holes but do not push pin completely Clown, 
(Fig. 0) 

4, Rotate knob cDunt•r-cloCkwise to its newly s.eHKted 
minimum setting. W1U1 the thermosu!il coYer in piece, \his 
should now be the minimum temperarure setting you 
sefected ir; step 11. U setting it incorrecl. !he stop i~ ~~ill 
removable and may be move<j to an.Other hOlD. 

$, Wtth atop lnsHtllod In the correct hole, lhe pin can now~· 
aeated down on the scop by pvahJng with tne blede of a 
serewdrfvet or gently tapping with a light object. List care 
nolto hll In• ~nou. 

lOCKED QJA\ SETTIHO - By in.stalling lwO Stops, the 
Knob mey bo locked at a s&!tiGted 1emperatvre {Fig. C). 
1. Select th& temperature Mttlt\g at which the knob is to be 

lockl6d and 1oC11te the c:orreaPonding hole in tig. ''A" 
(Mlnimum $&-Fat 19"C.Mexlmum81"for 2rC). ln!!lall 
the riul &lop as da:acribed in maximum limit dial teulng 
aoc1ion. 

2. Rotate the knor>cloc)\vise until u hits rnetirsl310P· tn~teU 
1he seCond !I tOp in the 'arne manner ln the $&e:Ond hole 
down !rom flrs! atop. (Example: Fig. C Knob setting I& 
locked nt l?."'F or 27."C and Ci\nnot OS change<~.) 

1llool"fi!AlUM Rl,t.Cl'IN~ 
Moftll!t; 1;1114 ~~nt 01 ..;fifO• 

M.U. OI.At SE.TTINO ST09' Mltl. Ol•l SE'MIHO tU"09' LOCJCED 0141. SE'rTIJ'IO 

~-·-
~C:tll(;g ~ X"" 



SEI:JT BY: VERNOi•J HI US. I L 

TO: 

; 12-lfl-96 14:52 

noy f. Vle~ton,lnc. 
Sultll400 
3 Ha1'>11Y.>m Paikvrey 

-ROY F. ?.'ESTON-t 

. VG!r.:Jil Hias, lll't10ia 60061·141Al 
. 847-918-400() • Fa"( 8.!7-liUi-4055 

513 865 3835:# 1/ .3 

FROM: <""""t_:3; !,_ u... \( !¥-"--<>'-' \ T"t. B'4l - "'' \ t,- 4-o'\· 'Z-
----.,~ ... ~-....... ·-. --··---~-----__; 

Originator's T1Mphnne ·# 

J 

'fOTAL I' AGES; _2._ (ltu:l. Dovor ~fl!) 

DATE: _\_5_~c. ~ ~~~ l'\ ~ W.O. #t ·-----,l .. ~: 

'• 

COI\'UviENTS: 

\.\ \~ jL.~V-.A.~t;, -J l•.L-..J ~ _C:;b,-J Jll...,_.n.:::."e~~=.:A;.;;.\..;.roJ~(.-{)=-· _j=t..._~_,~ ....... ----------

-~......;..----- P\·~co/·JN-1\)1': ~ X'~tl_t'_~l... c"'Af'. · ____________________ _ 
--------~<-1-~ l\v"'"''aue;.6) 1 c 

B 41 ... '5't4 - q ~o'C' 
·~---- .... ·~· ........:.._ .......... __ _ ·~--~-·----~-------- '· 

A 

Pn~vidiJlg, qu::..lit;y environment.r.l msm~gemen.t and consullinj;f!lll!ineering servi~es for over -40 yenrs in the 
ar~·s of~ 

Analyti.cul Tt;sLirtg/Chnmcterlzntion 
Air· Quality 
Water QuaU~·/Wnstt-\\'ftl~l" 
Hazurdo~,~s, Solid, R.i&dionctivr. 'Wftlile 
Heal:h Jmd Sal"ety 

55 om~ WorldwJde 

tlfe Scicnc:e.s 
Strategic EnYironmental Mn:mJgcJoeat 
lnro,.mation M~nngemenl 
Construction/Remediation 
Geollclence.s 

------~~ ··---------------------·~---------Th'l I'IC.::Uill•ntl a:::ccmpanying ual~ r.IICGIJYV._"'III\IUi:ln c::ot~loin conf.Oernial, privil~d or ~Op•itill')' l;rfutrnalian !1\&1 •IUI•r eonsti;UssA th•l:irop~~ny 
Oli Ao.--y F .. ~~1011. lr!C. tWESTON.r,l or, II Uit nrorony of •noB:lor, r•Pf•nnu lnlormauon !hal ia wtlhln WI!STON':o C:liD, cullrX!y 111m1 «mki'X. n,. 
.inlarms:ion ia inWnclJO iO bt fDI Ill• u!le or ~ individ~l or tnlity n~mlld on :N cranJtnittiOII ahul. II ~ u• nm.lho lnttnci;Dtl rec:ipiiUIJ, IWl ·~'9 
tn;,t /lny di""~~\1110, comn"i ar ust or lh9 wnt.n\1 olllil~ l•lotalp!IU l.~lo:mJtion Is prohil:ll1114. II~ ht.vo tlie~~ti\fOd lhiolt~COCI'l' In •rn•r, j)JIIIUD ntlllly 
us Dy ~Jdapnone imm*di111aly :r.o !hat llfl CI/IIITilnD' lor Ul~ nnri•v•l·ot ·U'I• mlolnaJ.aocUCMn~ 1t nt~·CI)I\ 10 ygu. Th.ink you lor "fUll' .n.oi•Liooo, · 

I 
I 

I 
r 



Installation and Maintenance Instructions 
CHEMCOCK & NEEDLE VALVES 

INST ALLA T!ON 

CMrtlltOI cn.m.c:oek.nQ ¢4ll~t•d NNOIS VelVQl! t\~ .... ~. in1h• CcnliQu• 
ra:10ns mown 11 righf, Sil'lt't Vle needle 1$ a glObe Oeal;n, l\cw l'lhJst tie In tl'\6 
cr~~ hdlcal.ct by l"'• &rrO'oll'. ~ Chen"::OCk VaNe I~ a bilHdt~g"'. tM!f'elor• 
tlow etn be oittlor dV•c:~on. l..l&ttad it & tlt.rnm&ry ot.n,rlll!aliot\ l~lil®ee 

ThtU:dM Valva- RaJa: 10 lh& plas\\etl'lf .. Ojolnlnoln!l.lruc!lcnsinlhe Ckmnti"QC 
1'\\tr~OO Piping Ttchnlctl Manuol CM!tloo: Do not annlg~k'n tl\rtiJQ&, 
Vaualty, on. to rwo IJ.Jmt be-yond hind tlaht ualng a suitable ttt'llp-wrenc:fl 
H nMCiilQ!'Y.ilt •utftciML (AHSI EI.2Q.ldllllrr.lhllld tlft!l.al4 to4'-lt lhftMit 
lor Jlu• t!vou;tl 1".) ' 

HooD E.nCIVIt.M -SIIdti a $ultablal;!aii'IP over ll"re hoee tobcJ(linvo. I...IJ:xl<;stlan 
ot the hose end rllth wmw•l('f mey aidinas.serMtNy. PUA.II ;htfi(:IIH IY\ltnd'OV&I' 
~ twbl: ana up to tnt Wttf'~Ct11r.s. Side the oioam;:'J upat)d e.r.tiH ~r tht l<n,&sf 
!)orb. ~lel'l dlurlp, but 00 NOT OYERTMlWTEN. 

A.Gfl,lttft'IIM'lt VIJJVts Iff fxtcty aiUmbltd and tt~ed Wflh no act;ustmtnt 
rtquYed. 

MAINTENANCE 

To Dba.•-"'"bl•: 

\) UntoC:reW" 'X>dy hcNe:s. U$f'loopun tll'ld 01 a~'u&labl$ l~l encho~ lkli ;tavt&j:d, 

21 Aerr.ov• PliiU;:a ht&d JICI.W, 

!} Pu!! Ntnctle away from h¢!1y. 

•1 f't•''lfff'M:l611Wova1Yobocty,and~•fr<ll'l'lq:l9.'\4lnd. 

ToAutt.embM: 

1) Chat\. to I"'IUe aur• an bill a.aal ~o-.fingaarq prope!\y 1et~:ed. 

2) lnnrt :temtball into 'lem boa1lrorn ill& ida !>My wiih baii!Olilliild ;o anon part 
wllt'lwa:er,.r.y, 

3) 5¢"ffw b¥d)" helv~' IOQE!Mt, '1111U't bo!.t.t' ual "''~~rg ?rcptrly $001:1Cid. UainQ 
ClJWIIt1 •t·d « &Cjustatllt wttf1eh en JUts: Rt"Qv~ed. 

•> St&n •ten;-o~.mo soa.I ovtw ••*"'· \hen preu. i:"'to j::t~»i;.iOI\ '' r.~ t. 
Jlf&"..:i down ~»"Of Item. 

&) 1n1~ ~ rigl'lt.n P~n~, ttNd &Ctfif. 

Tomussefttb)t: 

~) Acf..ait Mob to ILl! OHn p~lion. 

21 FI-"'Q'!1111 Pl'iiips h$8d straw. 

') ~"• MCb byCCR~ntal·doc\wiM JMAtlotl, aimunan.eou&ly, p~.>tl IJY'loty ~ 
body, , 

4) Aemcw• ar.ap r~. 

5J GtUp IIOtl"i fir:"'ll'l' l'l".d pull 

To,._ ..... ..,ca.: 

1) IM.Grt Sllrr, h!O ttem cpenfnp ~ l)fUI II'! 10 IIJI-eiOSII!d pc..t!O"t, 

2) FWpia.ce !VIap r~ 

~) Pu:J ;.:em bA~k 01.1110 r.:U-optn pa\IOO:n, 

.t) R+pi&ee kn:b erJc\ thl~ 11111 111" aligrlad. 

5) PI .. sdownon,nooend.tutl'\tJ.cdl.wl!laoneMI!wti tepteptrtt en;:~gu rl"'-nt$1 
ontlttnb:J$S.. 

a; l111•1t •nG tl~st~i't!JIIp$ he~ 1Cf8W. 

~) ~otal• knOb 1'0 tul·elod<!' end Dad< I::J luH-<~p.n 101111 tQt fr•• !'OW lion. 

PART 
CHE!.<COCK REPLACEMENT PARTS LIST 

t.\ATERi.\\. 

1. Handle 
2. Bail/Stem 
3. Body Em- Hoso 
. ·-··~ , • .. • •••• ~ '(>:l'tlhreao ,,. 
4. Body HaH - Slem Side 
5, "0"-Aing- eccy Soal 
6, 1:>'-~mg- Balls •• ,. (~) 
7, "''··Ring- Stem Seal 
8. Handle Screw 

PVC 
PVC 
PVC 
PVC 
PVC 
FPM(VI!OO) 
FPM (VHon) 
FPM {Viton} 
Cadlmum Platoo: Stoel 

NEt! OLE REJ>LACEJ,IEUT PARTS LIST 
PAAT MATERIAL 

1_ Arij·.:s:lm~n\ ~nob 

2. Stem Auambfy 
3, BO<l¥ 
4, Retainer Waahar 
S. Sna~ I=Ung 
6. SCfGW 

PVC • 
PVC wiTI'E S&ai Soal & FPM S!om S<!al 
PVC 
PI'C 
SlainiNS Stevl 
S!olnlossSI .. I 

. 

- • :r::;-
• t~'' 

~ 

PVC 
'l•'Si.t\\ 

MPTr~:r&:Hot•:ci-\PT 

PRESSURE RATINGS OF 
CliEidTIIQL VALVES 

l"twfl'l,lXI~fl\pll:l.SUrefd'l~fOtC~!toiYIIwn.,!~at . .aqtunions. 
:ag•t<Mu Ol aizt. is, ~tiO ,al ~ 73'F, .14 lPibll tl ~~ hr!mc~uMc:. 
plpirg; to.-.pcnenta, lh.a; m.athiUI"''' norKnock ~llnp pttsiUHl 1$. 
..~~;emc•:aw:a. ~ 10CI'F' •eltrto"""c:hanbcfow. 

t.ti&lc!mum Operating Pre~~&u,.lp•l) 
va. Temperature 

--,~-,·---------

FOri SERVICE INFORMATION CALl. 
(800) 343-5455 OR (SM) Tl5-G431 

To dolor~ no auiiOblllry 01 CnomuOI VIIYealn your appll· 
c&tJon. cc~l~ lhe ChemtrOI Chemlcal'R .. lataN:e Cukle, 

! .• 



Angle and "Y'' Pattern Valves - PVC 
150 psi at 73'F water- non-shock !NST. NO. 29601806A· 

Installation and Maintenance Instructions 
Angle & "Y" Pattern Valves 

AEPlACEMI!.HT PAATS LIST 

INSTALLATION 

Ttw.Mlld EmS"~- J\II4H' 10 ltl• pUle thruO pinW",g I~Otll tn tN 
c.-1101l11otni~P~ToeMl<;al-l«-~l-· 
Cwtion: 00 nol aV•"IOht•n""-dt. U....U:y, OM totwbcM'nt beyond hand 
Ug~l, llil~ Otollalta. ..,.p-wtoncb ttl'i ..... ry.l• ~INIIt.(AilSi 8.20.1 
daUn.j; bene Ughl •• <tto 4'/r lhrMda Jut .;._. throuth 1".) 

Ad)lio&tn4tnt- ()'&l1rity. no-,fdiiJSII'fttfU to fh• 'vA!VM It roQl.llttd l)e(;ll;l.iJ.Q !Jur 
618m Md Sonnen,..,. ue "0"-rtng &t"lfrgitflldL Hew•~. J a stlelllta'k '-"'oUUd 
Qcwr" llll."'at lhO SJ.m 018onne1 U\Ie&ds. make t.vr. ~~Son~ If. hJiy wa\od 
bye.ne~i'lgtollghltnby~~.Ow~t~wiJ...-rwtnov.tn.l!purpo ... 
tr • tttio! de'lt!opt ~"''* 1h• valve .-t. do I')Ol.ntmpt to ov1tUg.hWtn 1M 
Ha~1em. Seriou:~- dimao-to me vatYO may moull. for Al1Y 1yp.e ot~rtSt•nt 
IMlt.agt.tNvat al'louklbi! Oa$ .. mbiedand i'\~ lo<klformlna !he C&.IJ9e. 

MAINTENANCE 

$hGIJJd 1 v~ na!Kt J~r. relet tod'wt tJre-Mnq. ar.oproeNd at fOIOW8' 

I) $crt H&rde 41'1 ~ ;;Olltlon. 

2} Ur'lle<t\111 iltld ,.mcotit 8omtt uwmbly. 

3) ltttJMfCIIH'1(f ni!CIIact WO(n Ot ~ ~Ia AI MKCIS6t.ty, 

41 II ntoosuty. the Sl4rtl ant SIOM SMI may i.>t" tG!T'CVeldl lrCI'fl It'll' Bonn•! Oy 

1'1111"1'10\!ithti\ttblln61RingW~IIrt1tCIP~1iwSI""'OU1:t!•Ut'lder· 

liOI(Iflt\tSonn.!, 

~) ~&uemblt In tht ¥1Y6rM Ot'dtr, and lhtn wf1h ttlt Hi1'11J~ In !he II."" opan 
I!Ot!~n, rt?*-lil4toP-Qmt 'l11h• Sod}~ n tolklw•: 

._, For 'k'liiza, Slidfihe &t~JVIS:•m "''·tiflQ over tht udofthe Si&mbOfort 
m~ uu. &onnM a.s.mtlfy 1n lflt. soay, 

b) Fot •n~ anO .,.~ me.. motntn!.liltUy •trtiCh me Bol:ty·a:al "'"'·MQ to 
~~-~twf(:ltbc,1tamttorat"dU...,ql,ll::).'f¥pltCitlll:t<tH.U:r~si!'III".Q 

PftJIICUOfiM ltMt Gack'UP \Vfllihlll'. ~ld 1M "'0' •finQ ~Ny lr, iu: 1a!.a\tUr:g, 
rlfttM It!& WISler Ml\tir,t)iilt tip;. 'Nh,fntM ~O"-+Y:!;tN$t'i:axadt{)gtUp 
1tle' 4tl001cl•r ,._olecllon.ltle BoMfll ~s;~;efl\bly ~t'; bt *A!tmtl4d into tM 
cody wllh 1h& "0. -ring ctnglr!g \.0 tJ\11 Baek·w ""'"her. 

c) For 1· .-zo. pSact 1he- Body·MILI "'"·rino ln ID Bo¢y flt"'O'ttt. ln$peet 1e 
ln~r• th&.t II'-' bJI)' COI'IIainod Qy tt.. groo11.t belore ~lllnp !til: f:to¥tt 

.... 
,,.~ 

'h" 
'I•" ,. 

-· 
Fklird Flaw 
Co.ttl'*"' 
Fot Vlli¥Ot 

Cv 

Sl 
11.1 

= .,..., 

Cll 

u 
5.4 
u 

1!1.1 

P!U'IT 

1. Body- Angle 
or V·Pattem 

2. Bonn&l 
3. Slem Assemtll)' 
4, Haf'ldle 
5. Retaining Ring 
6 "O'·Ring • Body Seal 
7. Bad<·up Waoher' 
8. CV Staf- Stem Sear· (2} 
9. •O"·R-II'lQ- Saai Energlter· 

PVC 
PVC 
PVC 
PVC wfrFE (Tallon) Seat 
PVC 
Cadmium P~led Steel 
FPM(VIIO<\) 
PVC 
TFE (Tolton) 
FPM (VIoon) 

Pg.2 

P!lESSURE IIATIIlGS OF 
Cr!EMTIIOl VAL YES 

PVC 
Sh:.,;: ~,.~. , .. --

TMmax!""'mf:!tR$01'f fdngb cn.tnrrol YIMM, fnnOOi, ou,Jiri::M'Ie,, 
'8'QanAI:I'* 61 ab:t, b 1!)0p:t.li113'F,As'\IH!bMC'Ithet~ti¢ 
piping to.mpoMrJb, 1:110 mA:(!n'I\Jft'l ~hocti apttatng '"'"'" t. 
tGIM&d 1D ttmptrature. ~ 1C.:l'F 10ffl(10 !Mdwi boN. 

Maximum OporaUng Pfeesure (pal) 
ve. Temperature ... _ 

Ttiii!)!Jnl,• fF} PVC -·· ,. 91101" 

'"" , .. , .. , .. ,. ,,. , .. "" 120 no no ,,. , .. ,. 120 , .. 
••• 53 "" "' ,.., N.A. "" ... 
"' lHt .. ., 
"' "'" •• 70 ... N,A . " .. , .. N.R. .. W.A. ... "'" .. ""-... ~-- "-"· ... . ., N.R. NO< H.A. 

N.l\.-/'41~ 

·-.•~•Mv-.~tt~Qwft ... INIP~~tJ. 

FOR SERVICE INFORMATION CALL 
(800) 343·5<i55 OR (502) 775-6431 

"" '"' \51) ... 
150 

"' "' '" 115 , .. ., 
5() .. 

To dslermlno ..,itabii"Y ol a.omtrolvalv .. In your appi­
<ollon, consuMiho C'*"lroiChemiQII Rostotonu Guido, 



TEFLON· FITIED 
&Y 

PUMPS Of OKI.AiiOMA 
OKLAHOMA mY 

SP4 .. 
{405) 235--26" o FAX (4f1S) 235-9897 

'· 

1r1stallation and 
Operating Instructions 

4-lnch Stainless Steel 
Subn1ersible Pumps 

\ .. :·pte$s.t:.l~vD ttre5e l!rsJru~iions.'.wllh tl:le (illtrJPJ« ~uiure~~tir ~: .-ie; · ,· 

GRUNDFOS·~ 



Electrical Work 
WARN lNG: Reduced risk of electric shock during operation of this pump 
requires the provision of acceptable grounding. II the means of connection to 
the supply connected bo:; is other than grounded metal conduit, ground the 
pump back to the service by connecting a copper conductor (at least the size 
of. the circuit supplying the pump) to the grounding screw provided within the 
wmng compartment. 

1- --·· -- -. - • - - . 

: ·pr~·Installatiori. Checklist 

1. Well Preparation . 
II the pump Is to be installed in a new well then the well should be tully 
developed and balled or blown free of cuttings and sand. The stainless steel 
construction of the GRUNDFOS submersibles makes it resistant to abrasion; 
however, no pump made of any material can forever withstand the destructive 
wea.r that occurs when constantly pumping sandy water. 
II thos pump is used to replace an oil-filled submersible or oil-lubricated line-shaft 
turbine in an existing well, the well must be blown or bailed clear of oil. 

2. Make Sure You Have the Righi Pump 
Determine the ma>timum depth ol the well, and the r--------
drawdo;-ovn level at the pump's m!llCimum capacity. Pump i 
~:~~~lon and setting depth should be made based on this _ , '·, ; ,,:_>¥:~:c'io'ij 

~i .. Pumped :Fluid H.equire:ments ~F. '. · · J 
Submersible well pumps are designed lor pumping clear, ·'.".,'."'.- ---1 
cold water; free of air or gases. Decreased pump 
pertormance and life expectancy can occur if the water is 
not clear, cold or contains air or gases. Water 
temperature should not exceed 1 02' F. 

A check should be made to ensure that the installation 
depth ol the pump will always be at least thcee feet below 
the maximum drawdown level oi the well. The boNom of 
the motor should never be installed lower than the top the 
screen or within live feet of the well boNom. 

Ensure that the requirement for minimum ftow past the 
motor is met, as shown In the table below: 

iiOTES: 

I 

~·· 

1
·~.-- .... 

j ~ 

~.:.:;;_··'',_ .. _j 
Mtllimum U:alar FID\'j Raquuementl lot 

Fralll<lla 4-fn., Sobmonlblo Pump t~olon 

(lllf~~'""":'' l;~iilfGI'I~w::,:r . Milt .. BPM'Ftilw 
: Dunoo:r.~ ~: r~.~; t.lr.-b~II!Ji~: ~ ~ ~f -~PUt irA~' ttie Mo)~tr 

4-lnch 4 1.2 

a. For FrGll~Jin ~.iotor; Only: A I low inducer 
orsl'<''e mL·sr be used ilthew:;terenters 
tlle well a/love the C".otor or n there is 
insufficient water flow past the motor. 

5 7 
6 13 
7 21 
8 30 

PClil•l 

b. For Fr.nklin Motors Only: The minimum 
water veloci~; over 4" motors is 0.25 feel 
per second. 

c. Grundtos 4' submer;lble motors do not 
reouire a minimum How or ftow sleeve. 

4. Splicing the Motor Cable 
lithe splice is carefully made,~ will be as efficient as any other portion of the 
cable, and will be completely watertight. There are a number ol cable splicing 
kits available today • epo:<y filled, rubber-sealed and so on. Many pertorm well 
if the manufacturer's directions are followed carefully. II one of these kits is not 
used, we recommend the following method for splicing the motor cable: 

Examine the motor cable and drop cable carefully lor damage. Cut the 
motor leads off in a staggered manner. Cut the ends of the drop cable 
so that the ends match up with the mo1or leads. Be sure to match the 
colors. Strip back and trim off one·haH lnctl of Insulation from each 
lead, making sure to scrape the wire bare to obtain a good connection. 
Be careful not to damage the copper conductor when stripping off the 
Insulation. Insert a properly sized Sta-Kon-type connector on each pair 
of leads, again making sure that colors are matched. Using Sta·Kon 
crimping pliers, indent the lugs. Be sure to squeeze down hard on the 
pliers, particularly when using large cable. Form a piece of electrical 
insulation putty tightly around each Sta-Kon. The putty should overlap 
on the Insulation ol the wire. Use a good quality tape such as 1133 
S::otch Waz~Kproof or Plymou:n Rubiulr Company Slipknot Grey. 
Wrap each wire and joint tightly for a distance of about2•1a" Inches on 
each side ol the joint. Make a minimum of lour passes over each joint 
and overlap each pass approximately one inch to assure a completely 
watertight seal. 

Installation Procedur~s: 

1. Attacl1 the Safety Hook to the :Pwnp ~ 
Connect the safety hook to the pump using pliers to 
squeeze the sid&s of the hook so it fits into the slot in the 1 
pump. t 

2. Attach the Pump to the Pipe ~~ ; _;:~ . 
A back-up wrench should be used when riser pipe is l ;i>j-¥P- j 
attached to the pump. The pump should only be -.4'l:_.:::'_ • .--> 
gripped by the flats on the top of the discharge 
chamber. Under no circumstances grip the body of tile pump, cable guard or 
motor. · 
When tightened clown, the threaded end of the first section of the riser pipe or 
the nipple must not come in contact with tile check valve retainer in the 
discharge chamber ot the pump. Alter the first section of the riser pipe has 
been attached to the pump, the lilting cable or elevator shoulcl be clamped to 
the pipe. Do not clamp the pump. Wilen raising the pump and riser &action, be 
careful not to place bending stress on the pump by picking h up by the pump· 
end only. 11 is recommended that plastic-type riser pipe be used only with the 
smaller domestic submersibles. The manufacturer or representative should be 
contacted to en&ure the pipe type and physical characlerlslics are suitable for 
this use. Use the correct joint compound recommended by the specific pipe 
manufacturer. Besides making sure that joints are fastened, 'l'le recommend 

(ca>dnu&d on no.<t piJQB) 
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~.list~Uation Pro·cedures -
the use of a torque arrestor when using plastic pipe. 
Do not connect the first plastic riser section directly to the pump. Always ·atlach 
a metallic nipple or adapter Into the discharge chamber. The threaded end of 
the nipple or adapter must not come in contact with the check valve retainer In 
the disCharge chamber when tightened down. 

3. Lower the :Pwnp Into the Well 
Make sure the electrical cables ere not cut or damaged in any way when the 
pump Is being lowered in the well. Do not use the power cables to support the 
weight of the pump. 

To protect against surface water entering the well and contaminaling the water 
source, the well should be finished off above grade ut~izing a locally approved 
._en seal or pittess adaptor unit. We recommend that steel riser pipes always 
be used with the larger submersibles. A pipe thread compound should be used 
on all joints. Make sure that the joints are adequately tightened In order to 
resist the tendency of the motor to loosen the joints when stopping and 
starting. 

The drop cable should be secured to the riser pipe at frequent intervals to 
prevent sagging, looping and possible cable damage. Nylon cable clips or 
••atetprool tape may be used. The cable splice should be protected by 
securing it with cllps or tape just above each joint. 

Pase3 

~~ 

I 
--·.) 

IMPORTANT: Plastic pipe tends to 
stretch under toad. This stretching must 
be taken into account when securing the 
cable to the n'ser pipa. Leave three to 
four inches of slac;: betwoon clips or 
tapeo' po1nts. This rendei'IC'/ for plastic 
pipe to stretch will also aff(A."t tne ' 
calculan'on o! the pump wtting depth. As 
a general rule, you can estima/e that 
plastic pipe will stretch to approximately 
2% of its length. When plastic riser pipe 
is used, It is recommended that a safety 
cable be attached to rhe pump to lower 
and raise it. The diseharga ct:amber of 
GRUNDFOS 4-incfJ subm9rsibles is 
designed lo accommodate rllis cable. 

(See Flg"res 1 & 2i 

Check Valvus: A check valve should atways be installed at 
the surface of the well and one at a max. of 25' above static 
water leve.l. In addition, for Installations deeper than 200 
teet, check valves·should be installed at no more than 200 
loot intervals. 

4. Electrical Connections 
WARNING: Reduced risk of electric shock during operation of this pump 
requires the provision of acceptable grounding. If the means of connection to 
the supply connected box is other than grounded metal conduit, ground t~ 
pump back to the service by connecting a copper conductor (~tleast th.e s•ze 
of the circuit supplying the pump} to the groundang screw prov1ded withan the 
wiring compartmenl 

lferification of the electrical supply shOuld be made to ensure the voltage, 
phase and frequency match that of the motor. Motor electrical data. can be 
tound on page 6. II voltage variations are larger than : 1 O'Yo, do not operate 
the pump. Single-phase motor control boxes should be conn9C1ed as shown 
on the wiring diagram mounted on the inside cover of the control box supplied 
with the motor. The type of wire used between the pump control boxe~ should 
be approved lor submersible pump application. The conductor mutation 
should be type RW, RUW, TW or equivalent. 

p, high-voltage surge arrestor should be used to protect the motor against 
lightning and switching surges. Ughtning voltage surges ·~ power lines are 
caused when lightning strikes somewher~ 10 the area. sv.:atch.lng surges are 
caused by the opening and closing of swatches on the mam high-voltage 
distribution power lines. 

The correct voltage-rated surge arrestor should be instaUed on the supply 
(line) side of the control box or starter (see Figure 3}. The arrestor must be 
grounded tn accordance with the National Electric Code and local governmg 
regulations. 

PUMPS SHOULD NE'JER BE S'TARTEO UNLESS THE PUMP t$ TOTALLY 
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUTdP AND 
MOTOR IF 'fHEY ARE RUN DRY. 

The control box shall be permanently groundEld in accorclance with the 
National Electric Code and lOcal governing codes or regutat1ons. The ground 
wire should be a bare stranded copper conductor at least the same slze .as the 
drop cable wire size. Ground wire shOuld be as sh0t1 a d1stance as possible 
and securely fastened to a true grounding point. True grounding points ~re 

considered to be: a ground1ng rod dnven 1nto the 
Slnste Phase Hookup water strata; steel well casing submerged into 

. Fig.3 

the water tower than the pump setting level; and 
steel discharge pipes without Insulating 
couplings. If plastic discharge pipe and well 
casing are used, a property sized bare copper 
wire should be connected to a stud on the motor 
and run to the control panel. Do not ground to a 
gas supply line. Connect the grounding wire to 
the ground point first, then to the tenn1nat1n the 
control box . 
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Singi;,-Phase ?.·Wire Wiring Oiagram 
lor Subrneraible Motorm 

·rnroo--Phase Wirlrog Di11gram 
for Su bmer&i ble Motors 

1 Q ~- Wire Pump 
wlthGround 

Fig.<l 
Single-Ph:;rSQ 3-Wirc Control Box 

tor Submersible Motors 

Fig.6 

Fig.5 

5. Stading the Pu:mp for the First Time 
A. Attach a temporary horizontal length ot pipe to the riser pipe. 
a. Install a gate valve and another short length of pipe to the temporary 

pipe. 
C. Adjust the gate valve one-third of the way open. 
D. Verify that the electrical connections are in accordance with the wiring 

diagram. 
E. After proper rotation has been checked, start the pump and let it operate 

unm the water runs clear ol sand, &ill and other impurities. 
F. Slo·"'ly open the valve In small incre'ments as the water cleans until the 

valve is all the way open. The pump should not be stopped until the 
water runs clear. . 

G. H the water Is clean and clear when the pump Is first started, the valve 
should still be opened until it Is all the way open. 

PaceS 

- . - . . ---
'Motor Information,·~ 

GRUNDFOS 4 Inch (Two-Wire) Motors 60 Hz 
Control !lox Nol Required 

-
''• 1 230 1.75 15 5 3.0 25.5 4.4 47.3 63.0 6.8-8.2 

1/2 1 230 1.60 15 7 4.3 34.5 6.9 50.6 64.7 5.2-6.3 

"• 1 230 1.50 20 9 6.6 40.5 8.0 57.0 70.0 3.2-3.8 

1 1 230 1.40 25 12 B.O 47.4 9.6 59.8 74.3 2.~.1 

1 112 1 230 1.30 35 15 10.6 60.8 13.1 64.3 n.2 1.9-2.3 

Grundfos 4 Inch (Three-Wire .. ) Motors 
I Slr-IGLE·PHASE I 

''• 1 230 1.75 15 5 3.0 14.0 4.4 47.0 63.0 8.8-8.31-7.3-21.1 

.,. 1 230 1.60 15 7 4.3 20.0 5.9 50.7 84.6 4.7·5.71-5.8-19.6 

"• 1 230 1.50 20 9 6.5 30.8 8.0 ~.3 70.0 3.2-3.91-4-17.2 

1 1 230 1.40 25 12 8.0 36.3 . 9.8 59.8 74.5 2.6·3., ·1 0.3-12.5 

11/2 1 230 1.30 30 15 9.7 44.0 11.5 67.5 84.1 1.9·2.3 • 7.8·0.6 

.......... .... Onti•lall - .. 
lrHRE.f:·PHASE 1 

...... ""' -- """'· ... ·-· tor-) 

2 3 230 1.25 20 10 6.0 12.8 7.5 T.l.O 88.8 0 KSO :1.0 
460 1.25 10 5 3.0 19.0 3.8 73.Q 86.6 0 K34 12.1 
575 1.25 10 4 2.4 '15.2 3.0 73.0 86.8 0 1(31 18.8 

3 3 230 1.15 30 15 9.6 51.0 11.2 68.5 83.B 0 K54 2.2 
460 1.15 15 7 4.8 25.5 5.5 68.5 63.B 0 K37 9.0 
575 1.15 15 6 3.6 20.4 4.5 68.5 83.8 0 K36 13.0 

5 3 230 1.15 40 25 15.2 89 11.B 71.0 80.0 1 KB1 1.2 
460 1.15 20 12 7.5 45 8.9 71.0 80.0 0 K50 5.0 
575 1.15 15 9 5.1 35 7.1 71.9 80.0 0 K43 7.3 

'All Grundlos 4" motors have a ground (green) wire. 

Franklin Motors 

s 750 

R 750 

N 750 

M 750 

L 750 

l 750 

L 750 

~ 760 

K 750 

~ 750. 

J 750 
J 750 
J 750 

H 1000 
H 1()00 
H 10[)() 

H 1000 
H 1000 
H 1CJO 

(Refer ro rile Frlmklln Submersible 1Ar1tors Application Maintenance Mnlluol) 
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T--- -- , - ---,.-.~- ·- - -

·.Motor Information ·- . . ·- ... - -

THREE-PHASE 

Maximum Cable Length 
Motor Service to Entrance 

60HZ 

fOO'ri'JCTES: . 
1. II aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length ot 

aluminum is considerably shorter than copper wire ot same size. 
2. The portion ot the total cable which Is beiWeen the service entrance and a 30 motor 

starter should not e:<ceed 25% ot the total maximum length to ensure reliabje starter 
operation. Sln~le-pllaSe control boxes may be connected at any point ot the total cable 

3. ~~&~6 114 to rOOOD ars A'.'IG sizes, and 250 to 300 are MCI.,., sizes. 
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SUPPLY 
VOL'rAGE 

~ 
CURRENT 
MEASUAEMENT 

WINDING 
RESISTANCE 

INSULATION 
RESISTANCE 

~m 
~ 

How to MMMIU) 
By means of a voltmeter, whlc:h has bHn 
set to the P'opel scale. mea&ure the 
voltage at the contrnl bo>c·. On ojnglo­
phase lmits, measure ~n line and 
neuval. 

Ho\Y to ,.teHw• 
By usa of an emmel9r, &at on the proper 
scale.rnea&ureUlecutTardoneachpower 
lead at the control box. See pa~ 6, tor 
motor amp draw i.nlonna!ion. 
Curranl should be measured when lh& 
pumpi5operall.ngataconstantdischa'ge 
prea.s11e wrth the motor fully kleded. 

Howloll. .. •ure 
Tum oH powet and disconnect the drop 
cable leads tn the control box. U&ing an 
ohmmeter, sel scale selec:lor.:. 1o A~ 1 ior 
values under 10 ohms and Rll:10 tor 
values over 10 ohms. 
Zero-adjLW the meter and measure the 
resistance between &eads. Racartt the 
values. lrw'iolor resislance values can be 
found on page 6. 

How to Meaaure 
Turn off pow9r and disconnect the drop 
cable leads in the control box. U&ing an 
ohm or mage ohmmeter, se1 the at:Bie 
satec101 to Rx1QOk and zero~ac:Qust the 
meter. Meesure the resislance betwean 
the lead anc ground(di5charge pipe CM' 

wall oaslng,lf steel). 

.... 'hoiii-
Whon tho molor Ia under load, lho 
vollago ahould ba wtlhln t 0% or tho 
nameplate I'Oltage. Larger vonago 
vaMtklll. may cauea wlr.dng damage. 
Large. var\atiana in the YCIItage ir1dicele 
·-·-1-plyan.:llhopump 
shoold nat be operated until 1t.ese 
vartationli have been oorrectecl. 

" 1ho YORage conatantly "'""""" high 
or'-· tho motor ahould becha"Jjed to 
lho correct aupply vollago. 

Whotltii.Mftl 
II amp draw exceed! tna li6tad sendee 
!actor amp• (SFA), check lor the 
lollowWig: 
1. loose tarrninataln COf"'b"ol t1ox 

or poooble cable dol oct. 
Ct>oc< winding and losulatlon 
I'Mislance&. 

2. Too high or'- •upply YOitage. 
3. r.lolof wlnllngs are &hor1ed. 
4. Pump Is danlagod cauolng a 

motor overtoad. 

'Nholh,,._ 
If all the ohm values ara normal, and fhe 
cabkt colora are correct, lh9 wildlngs 
are not damaged. H any or .Ill ohm value 
Is lass tnan normal, the motcJ may be 
shorled. ttanyonaohmvatueisgreater 
than l'lOIITl&l, tnera is a poor cable 
connecllon or ~nt. Tha wind'ngs or 
cable may also bt o~n. 
If some ot the ohm -.alues are g1ea1er 
than 001mal' and soma ~. the arop 
cable leada are mixed. To verify lead 
oolora, see rwlatance -.aiUB6 on 
pago6, -·-for ohm Y&JuM, refer lD table bttlow. 
Motors ol all Hp, volla110, phase and 
cycie duties have the same value of 
insulatioo reslstance. 

Z):~H~v~~E~~~~.~: ,,e~u.'/A,LfJe, ~;·:.::; ~~ ~:c9t·~m~·:o~ ... ~":~.l.~~:~~~::·~~, ;:.;.·~~~~ ~"·, 
Motor not yM lne.tatted: 

j;~:~~~~:) ~:;.~:h~~j;·;.r;' t:d~~r ·r~t~hQ'Ii b~roiG!tP.JS~)~JJJeWOD.~.f!·;:<l!:~~~~.·.::~·:;; ~ ·' 
Molar in 'I tell (Onm reaatngs are fOf drop cable pilS rrotor): 

.~9·09g-1.l~.o9P,.L~ ... A00:~·J.O .... ~~~l~r.~~~~onab.~.~~~qp,rt~\~-. .. ,. ~"., .. 
·tp~OOOfi.~~~: l"!.t ; ~~- ~~;9;~ ~;.;- ~'rno.t~r-\,-~n.'?hp;.ay.~~r:-OOg1l,iJt¥.~,~~:tb'Ug~trfi6G:c?~ ~lh~~~: 
;--~ :!t;i 1~'/>?!~!-H f:r.f 1'T..: ~ 4 : ~ f.·t~- .:JW~M..:Oc.floipu-'.ttlc..plirn~Jgr.{tu~;:re-aeo:rt:·!-:..:lO;-t~~t;~~';·. ~:t •~ 

10,000.20,000 0.01-0.02 ~:'~=.:~i~·~~.'::':~~';!i==~::.~: =· 
replaced. The moto< wiO still operate, but prr>bobl not lof long. 

il.ft!~f.~ft}O~®!~i f:;U:Pi9·Prii!.~~ :~~~." .. : ~k~,J~~·~tJ.~, - ··~t.U!l\ifcP·~ 
~' ~,.t~ ..... '.t.A·~:.; ~;~~~·t· .. ~;p! f · nepumpmo.st· pWti:M:and~ £t;~ta-aa ... 
~·~~·1~~-:tr?F~~ .. rr. ~~~t;l}E~~,t~:; r~~~'?~~r. :~6ia~.~.r;.~~. ·r ~:~t/ 
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Pump Won't Start 
Poaeible ceuae 

ff•plt.Mtii:IOfor.: anlyj 
D~tofwdNDCIIIPKitor 

D~r::tl~a fl~IJSl.ll'l' M..ttdl 01 lftlr 
••1*19 to ••• plueooiL 

Th• pllt?\P •• tnKtwrNc..•ly' NUnCI 
wAick 

Check Thlo By .•• 

EntJilitftccnliOIDfliliilildctWCill'IOivotii• 
oto..,.,;:lt'ljAII. 

!.e•lh !rom t. catl'tll 11011. MM&1.1111 th1 ••w· 
!.oi~,.IIIIAI'I:..w-ao~'l.V.tntltt( ... toFl•l), 
"'*tllrt ... IN~O'.IWI~aiJatwllh~n 
c:hnmtltl 

Wet.JIIU.pr...,.9AQtiULP-•• 
twhehOC*a!U. RetroDvett., tut:ingMd~io• 

ru:t31L~.,ICim~~t~lill"froliiilflt~m.D 
lhaJLAitoct.-d:JI'IerrwO'Rft~on.fll 
lf'"-"htlgiii,Md!MmotDNM11d,...IIOMI.I 
'ko.ica&elllccOecii"CIOr). 

Correct Tnle By ••• 

tMIW'*IorQitltr*"tiJII.IIil'lthlllltr 
tr.pt.~chiN:klhlo"4'Piy¥GIIa;..En_. 

thai hNl- .,..w,~wroO'ily '"'"• h'c> 
ltlllltgltNII:.Cij!r\pl! ... adilllflll 
Uilereliilfi..o~ .. ,tf. .. elt!'liCCII"li''OOoiQ.i:lt 
....... It twre b Vdb,t. cllt':'tllht holdhg 
coilor-....J..CIOI'II'*1o,.,Ef'olart'toa!lhl 
h(Mn;colb dM't~lldloopertltwehltlt 
llll~tOIInlrctYd!agi.Rtp!awtl'lltDIIIJ 

lt:le:\ ......... par.• 01 c.o!'ll:·o.s. 

~.~:-"..:~~:= ;:::t :~~~hKk 
lr.mt....W.IIII'IIaWI11111'.1 .. 1dtcDart.tlcl 
trom ..,.., mo:or. RtpeiroTiefLi~• :t-• n'IOiot 
oroa.tllo. 

•l'll~rroil'\ili~lraltiSt.ll•n.,.,.ltie 
(IUTQMIJ-i'"ltll~t....-y,ll·~ 
t&ndd•fdlhh .. IIIICoii:IICIIklr 
oe.cn.o:IIOrl OP'Ite•lot mDictoaii'QII~. 

Pump Does Not Produce Enough Flow {GPM) 
PD8alb .. Cuu.. CM<:k Thle By.. . ~ Correct This By ... 

P\inop 1: Qp¥o.lln; .. the wnx~; 
ee-d(ILII)bi.JVl) 

Cr...cA vat..; I~ :JIUCI~ (or lm\JUcd 
b-...III'CI .. J 

~M!P*rlr 011'*1 8Cr=lnn •• 
cklo(Utl:ld • 

nte Mllw iDYll &n the ••••.UI m.zy bo 
1CoOIOI¥toi\I.PCII'f'ltt8'ftDWCk:oiRWS .. 
ill'oUIItllailotCQ~ 

n""'"•"'lwlutn.llwfftalr11'C.:r 
"ina 

Paa•9 

OIIDI.,mallt•s1111'11~cn:..l~sl~ 

tiiiCEIII&rciiW•IilllldCDI'Itc'l. 

II"!IUfi·~-1,1111QIU';Ifl..,.r..('ild'Mt;lpar'l, 

ll.l'ltto~potv..WtiiQI'KI.IIIfiJdo;HIII'II 

liKIW.'UI"'It .... f'llolldU'WFI ... UI8111hu!Dft. 

(Oc ••- tJcr- !1,. purPC~k!OMralt tor an 

Ol<lfoOfO~a!-...el 

ChK~ ll'ltu......oownlltht-..tlw!illltltp. ... ,. 

itaporall"r.-

Ccrrld tlo ~· F1r tJ-.plt pf:Kt mo~. 

o-:-••W.III!gd~Oilti'" .. ID)ICI.F~ 
1,.,..(:1/'>Mti':\(I(Orl,lllmOllya-W".-rti'WO 

t;:.-:&1"~\ .. N-'U orcorUid~ 
COITJI&I'l',U~. 

eor . .,.11t!'lt PSI yo:•• ,.Ill' on ••• gaw;t 1c:t 
, ... 01"-db,': 

PI1&2.311W"SI: .. 
lpe!oiikG~•iiY 

NU»lt.ll"'~olrll'ltr.oon:.rclfNt 

(WO"Ue.ally)loCmr.gu~giO;:Jtolrltor. 
_...,.~ purrPng,....... 
AtltfiOII'IIP"ft''PC ........ JIII .. mcriiJycu 
~~~•~w~P~.,O.•m•nell1••"1totl 
Nt&dk)tfiOil.llnpiOIIOfhl~.HUIM 

I'IU.dildOWk>hl<;on,ouoarn•~•tn 

jtbo>.ot), fll p.MTIIJ lt prOOitly Olt II~ 
ti!"I'IO'Itllll'le PUAQ MIJU.pKt knJ:•I•/1, 

!!E~~~{~~~~·~ 
lhtpu,..p"lii"WIIft'lll.elnor: 
1. l.o'lftrtt\tpo.fflp~clc•n 

"'"' 2. Thrcdlba~lk•chc""'' 

.... lr)~lltlllow, 
o..rq '*""irs !pwCkM!!. 

~·-r-....:.._... 

Th.. f\dkln p'pt, vlhn, atd n~t'>IP ,._,.I bl 
mlldal'(;lll ~"ltllloant:Jrlll'~hlltld 
,_llllngl. 

Fuses Blow or Heaters Trip 
Poaalbla Causa 

llle mrt.r D'l~'l.ata ••I roo .... 

TlM ·;Artng or con.;,..,lon, arw ....... 
lt·plt ... IIIOforiOI&I)i) 
Capaclllol ta ct•fKtlvt 

Fu.o.e, hMI*, or •ta.1.,.,.. ttlo 
wronQtln 

f7·pMtlllnWorJ only) 
Wr!)no ccntlol bo• 

O.lt.e:lvt ptutur. •""'ch 

Poor mo101 cooling 

Chec~ Thlo By •.. 

..... ·-··,,. wr.llol;ot Ill OK. cfltdlh-
11Jt-htftlll'.:l~n11Wpu~~o1~ 
.,., ... pyt,_IIOipaNI. 
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LIMITED WARRANTY 

Products manufactured by GAUNDFOS are warranted totheortglnal user only to be free 
of defects in material and wor\'.manshlp for a period of 18 months from date of 
installation, but not more than 24 months from date of manufacture. GAUNOFOS' 
liability under this warranty shall be limited to repairing or replacing at GAUNDFOS' 
option, without charge, F.O.B. GAUNDFOS factory or authorized service station, any 
product of GRUNDFOS manufacture. GAUNOFOS will not be liable for any costs of 
removaJ, installation, transportation, or any other charges which may arise in connection 
with a warranty claim. Products which are sold but not manufactured by GRUNDFOS 
are subject to the warranty provided by the manufacturer of said products and not by 
GRUNDFOS' warranty. GAUNDFOS will not be liable for damage or wear to products 
caused by abnormal operating condillons, accident, abuse, misuse, unauthorized 
alteration or repair, or if the product was not installed in accordance with GAUNDFOS 
printed installation and operating lnstruclions. 

To obtain service under this warranty, the defective product must be returned to the 
distributor or ooalerof GRUNDFOS products from which It was purchased together with 
proof of purchase and installation dale, failure date, and supporting installation data. 
Unless otherwise provided, the distributor or dealer w~l contact GRUNDFOS or an 
authorized service station for instructions. Any defective product to be returned to 
GRUNDFOS or a service station must be sent freight prepaid; documentation supporting 
the warranty claim and/or a Return Material Authorization must be included If so 
instructed. · 

MANUFACTURER WILL NOT BE LIABLE. FOR ANY INCIDENTAL OR 
CONSEQUENTIAL DA.'14AGES, LOSSES, OR EXPENSES ARISING FROM 
INSTAU.Jl'n~, USE, OR ANY OTHER CAUSES. TliERE ARE NO EX~RESS OR 
INPLIED WARRANTIES, IHCLUDINO ME1'1CHo\NTABIUTY OR FfiNESS FOR A 
PARTICUL,\R PURPOSE, WHiCH EXTEND BEYOND THOSE WARRANTIES 
DESCRIBED 0~ REr-ERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidenlal or consequential 
damages and some jurisdictions do not allow limltations on how long implied warranties 
may last. Therefore, the above limitations or exclusions may not apply to you. This 
warranty gives you specific legal rights and you may also have other rights which vary 
from jurisdiction to jurisdiction. 

GRUNDFOS'~ 
"Leaders in Pump Technology" 

Grundlos Pumps Corporation • 2555 Clovis Ave. • Clovis, CA 93612 
Regional Centers: Allentown, PA ·Atlanta, GA • Chicago, IL ··Seattle, WA • Dallas, TX 

Phone: (800) 333-1366 • Fa:t: (800) 333-1363 
Canada: Mississauga, Ontario· ,\4exlco: Apodaca, N.L. 



Series 2 SA 
Antisiphon Vacuum Breaker 
A\failable Models: 

188A- W'- 2" designed for irrigation systems ' 
288A - V4'' - 3" designed for potable water 
systems 
N38B- 1;4" and%" designed for fixture use 

OrJtions: 
Surrix 
·C · polished chrome finish 
SC ~ satin chrome finish 
Max. Temp: 180°F at 125 psi working pressure 

lnstanatfio.n~ 
·1 • Install six _(6) inches above the highest point 

of downstream piping or hose. 
2. Use only with non-continuous pressure (pres­

surized a maximum of 12 out of 24 hours.) 
-3. No downstream shutoffs are aHovJed. 
4. Device can spill water, install where spillage 

is not objectionable. 

R.ep~iirr IUts: 
Description Size EDP No. 
RK 188-288-388 T %'"- %" 887170 
RK 188-288-388 T !h." 887171 
RK 188·288-388 T :y_.,, 887172 
RK 188-288-308 T 1"- 1 '/•" 887173 
RK 188-288-388 T 1 'h" 887174 
RK 188-288-380 T 2" 887175 

AK 288AT 2'h" -.3" 887176 

Total Repair kit includes: Bonnet gaslcet, Disc & Disc float. 

COl,SU/1\ER WARilii!G 
Tile State of Califot nia has enacted a law known as Prol)osilion 65 which re­
quires consumer nolificaUon when there is a posslt1ility of exposure to certain 
chemicals lllal affect health. Specifically, lead is present In brass and brome 
plumbing fillings and in some or the solder used to install copper pipe~. You 
may be elqlosed to minute quanlilles of this cllcmlcalthrough lhc normal usc of 
your plumbing system. 

\VARNI~G: This product contains a chemical ~nown to the stale of California , 
to cause birth detects or other reproductive 11arm. 

ASSE Standard 1001 

IS-288A/N388 

"/.TTN.IMSTALLER:idter installa· 
lion, please leave this instruciJgn 
sheet for occupant's Information. w 

lt~PORTANT: Inquire with governing 
authorille$ for locallnslallafion 
requirements. 

No.I13B8SC 

-~ 
Usled by IAPMO CSA Certitied 

•I l.l!.tOHR IN I'.At.VJ! T!!CHNOLOOY1t 
. · -~·ff~Wt~ii:'l'~·y;-~~ · WIIITED·WARIWITY: Wa11s Regulator Compa11y warranls each product againsl defects in material alld 

--t ~ ~ ~~»·-..\ fl :i . ..,._... workmanshi11 for a period of one year from tl\e date of nriylnal shipmen!. In the evenl of such delecls 
;;;~ bG o.J '· .'\ u C•l:~ within lhe war1ar11y period, lhe Company will, at ils oplion, reploce or recondition the product without 

-Sin•• ••,•·----W"trslrduslneo Inc.- h Tb" 1 11 · th 1 · d f b 1 1 dll C h II tb V/ater Products Division , Safety.!. Control varves c arge.. •s s ra con~t1tute e exc us1ve remc y or re~c 1 o .warranly, an, 1e. ompany s a no e 
, responSible for any mttdental or consequential damages. mclud1ng wtlhout ltmltat1on, ~amapes or o111er 

~!~ C~it~U~8~~:~i· Nortn Andover, rA1?
184~·G09~1~~A costs resulting from labor charges. delays, vandalism, negligence. fouling caused by foreign material, 

•118it~ tAJu~lriu {Cao~da) Inc. a • {SOB) 
794 8 damage from advers~ waler conditions, chc~lcals, or any other circumstance~ over _which lhe Company 

Tal. (9051 a51•85g1 fa•: (90~) BSHJBij has no control. Thts warranty ~hall be mvahdated by any ab.use. rnl~use. ~tsapphcallo~ or rmproper 
\'l'ans lnduatries {F.mope) av Fu: ,.31 .833 g.. 541 ~2 tnstallatton of tile producl. THE COMPANY MAKES NO OTHER WARRANTi£S EXPRESS OR IMPLIED 
WaH1 O.tcan BV . Fa.: +3l·S3:J8.52073 EXCF.PT AS f'HOVIOEO IN THIS LIMITED WARRANTY. 

IS-288NN388 9447 EDP No. 1910218 Printed in U.S.A. 

'i 
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Product information presented here 
reflects conditions at time of· 
publication. Consult factory regarding 
discrepancies or inconsistencies. 

MAIL TO: P.O. BOX 16347 • Louisville, KY 40256-0347 
SHIP TO: 3649 Cane Run Road • Looisville, KY 40211-1961 

(502) 778-2731 • 1 (800) 928-PUMP ·FAX (502) 774-3624 

SECTION: 6:l0.090 
Fr-.:0419 

1295 
Supersedes 

0995 

INSTALLATION INSTRUCTIONS FOR VARIABLE LEVEL CONTROL SWITCHES 

INSTALLATION INSTRUCTIONS 
:;r· 

WARNING: To avoid electrical shOck always 
. disconnect power supply before handUng or 

making adjustments to the llarlable control switct). 

CAUTION: 
All installation of controls, protection devices and wiring should be done by.a qualified licensad alactrlcian; 
All elactrical and safety codes should be followed in addition to the most recent National Elactrlc Code and 
the Occupational Safety and Health Act (OSHA). 

1. Determine your 'on' level. (See illustralion above) For pump down (NORIAALL Y OPEN) application: The variable level 
conlrol switch t;loses (turns on) when the float tips a few degrees above the t'()fizontal position and opens( turns off) when 
the float drops a few degrees below the horizontal position. This mode is regularly used on pump applications. 

For pump up (NORMALLY CLOSED) applicalion: The variable level control switch closes (turns on) when the float drOps 
a few degrees below the horizontal position and opens (turns off) when the float tiPs a few degrees above the horizontal 
position. This mode is used to maintain a specific fluid level in a container when pumping from another source. (i.e. stock 
watering tank) 

2. If cable weights are not being used strap variable level control switch to discharge pipe or similar mounting at determined 
OrKlff level. (See sketch #1) NOTE: Be sure ftoat is posttioned so !hat it will not be restricted in its movement by any item 
in the pit. The strap clamp should be a minimum of 3' from any top restriction (pit cover) or 9" from any bottom restriction 
(floor, pump, etc.). · 

3. If cable weights are uSed, adjust tether as shown in ~:etch. (See sl,etch #2) 

NOTICE: Do not adjust "OFF" .level below dlscharye on pump. 
Use Conltol Switch in panel con:rolled pump applicalions only. 

CABLE WEIGHT (See Sketch #2) 

I. Lay cable in weight channel. 
2. Angn clip with weight groove and slide towards cable. 
3. Snap clip snugly up to cable, manually moving clip to the tightest possible position. 
4. Wire cable leads direcUy into control device. 
5. Sus~nd unit at desired activation level. 

CLAMP, DETAIL 
(Tether Length non-adjustable) 

SKETCH#·1 

SI<BUU 

SKETCH#2 

S.J.E. 1003201 E 
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·1. OBJECTIVES 

AIPPEf\]DI}( C 

SAI\lJPUNG AND ANAL VSlS PLAr..,j 

The first objective of the Sampling and Analysis Plan (SAP) is to provide evidence during 

operation of the RA that the groundwater pump-and-treat system is attaining capture of the 

contaminant plume as intended. This SAP will describe how the capture will be verified. 

If capture is verified, the operation of the system is deemed a success. 

A seconci objective is to obtain information that will allow fine tuning of the pumping rates 

throughout the RA so that groundwater extraction is rapid enough to capture the plume, 

but not so rapid as to waste valuable groundwater. 

A thircl objective is to provide evidence that the stripper protectively removes all 

contaminants of concern to acceptable levels before discharge. 

:2.. APPROACHES 

For short-term assessment of capture, the groundwater analysis relies on hydraulic 

measurements, namely on the measurement of water levels in the monitoring wells and 

piezometers. For long-term assessment, the groundwater analysis relies on the 

measurement of the groundwater's contaminant levels. The hydraulic and chemical 

measurements are complementary, because the hydraulic measurements are immediate 

but indirect evidence of capture, while the chemical measurements are delayed but 

definitive proof of success. 

The measurement of hydraulic characteristics will provide timely short-term feedback on 

the success of the system. By regularly interpreting the feedback, the system's operators 

will be able to diagnose the functioning of the system. The feedbac!( will be readily 
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interpreted in real time because the pump-and-treat system is designed to produce a 

measurable inward gradient across the south and west compliance boundaries. Apparent 

hydraulic control is necessary, but is not sufficient to prove capture of the plume because 

contaminant transport might somehow occur despite the apparent hydraulic control. 

The measurement of chemical characteristics will provide the definitive long-term feedback 

on· the operation of the system. Downgradient monitoring wells currently exhibiting 

contamination should gradually exhibit diminished concentrations as the pump-and-treat 

system's operation progresses, since the system will cut off the plume from its source. 

3. METHODS 

3.1 Groundwater Hydraulic Measurements 

A network of 16 control points (piezometers and monitoring wells) will be established. 

(See attached Figure C.'1, Groundwater Monitoring Network for Head.) The points are 

~V415, Vv416, V~417, vV418, vV419,0155, 0410,0305,0352, P006, 0308,0306, P005, 

P003, P001, and 0313. In plan view, the network will straddle the com pi iance boundary 

on the west and on the south. In profile view, all the wells and piezometers will be 

screened in the Buried Valley Aquifer. Figure C.2 illustrates a typical well in profile view. 

Most of the wells and piezometers composing the network were existing, but five new 

monitoring wells (designated on Figure C.1 as theW-series) \vere newly constructed. The 

network will allow a potentiometric surface to be calculated near the compliance 

boundaries. The potentiometric surface will be examined to determine whether 

groundwater flows eastward across the western boundary and northward across the 

southern boundary. 

Two of the existing wells o·i 55 and 0306 were abandoned during construction of the OU4 -

Miami-Erie Canal Drainage Diversion project. Upon completion of the installation of the 

culvert for this project, these two wells were reinstalled as part of OU-·i. 
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Figure 1. Groundwater Monitoring Network f()r Head 
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Flgui'e 2. Groundwater Monitorina' Nt!tWOI'k. ProfiiF! Vit:u.v 
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Figure 3. G1·oundwater Monitoring Network for VOCs ,--------·-· 
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The QUi groundwater model (Terran Corp., Operable Unit 1 Pump-and-Treat Well 

Location and Rate Optimization via Ground Water FlowModeling and Particle Tracking, 

December i 995) developed the working assumption that an artificially induced flow 

reversal could clemonstrate complete hydraulic control by exhibiting a 0:05-foot head 

difference between acljacent pairs of 25-foot by 25-foot blocl<-centered cells, where one 

block of each pair lies just inside a compliance boundary, while the other block lies just 

outside a compliance boundary. Equivalently, in actual field measurements, a 0.002-

foot/foot average inward gradient is to be maintained across at least a 25-foot-~ide border 

centered on the compliance boundaries. The 0.002-foot/foot criterion will be used to 

determine whether hydraulic control is successful. Notifications and reports should be 

conducted as described in the O&M Plan. 

3.2 Groundwater Chemical Measurements 

A network of 11 monitoring wells will be established. (See attached Figure C.3, 

Groundwater Monitoring Network for VOCs.) In plan view, all the wells for chemical 

measurements will lie west of the western compliance boundary and south of the southern 

compliance boundary. In profile view, as with the hydraulic-measurement network, all the 

wells will be screened in tile Buried Valley Aquifer. Four of the monitoring wells 

(designated on the figure as W416, Vl/417, W4·Js, and W419) were newly constructed, 

each of which would also need to be constructed for hydraulic measurements. Seven of 

the wells already existed: 0352, 0410, 0305, 0306, P015, P027, and P031. The wells will 

make it possible to observe the plume, which will be expected to be isolated from its 

source. The wells will be measured quarterly for Volatile Organic Compounds (VOCs) 

using CLP SOW 0Uvi1.B, beginning within one quarter of the start of operation. 

Notifications and reports should be conducted as described in the O&M Plan. 

Sampling will be incorporated into the next revision or update of the Mound Plant 

Groundwater Protection Management Program Plan (GWPMPP). Refer to the GWPMPP 
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for specific requirements, regarding methodologies. Refer to Mound Plant EA QAPP 

(DOE, 1993) for QNQC. 

3.3 Water Treatment System Measurements 

For assessment of the treatment system's peliormance, paired before-and-after samples 

shall be collected and analyzed. The "before" sample represents raw influent conditions, 

and the "after'' sample represents treated etfluent conditions. Comparison of the before­

and-after data points allows calculation of removal efficiencies. Furthermore, comparison 

of the treated efnuent chemistry with Ohio EPA discharge standards allows determination 

of whether the water is suitable for discharge. 

EPA Method 624 shall be used to analyze for VOAs in the treatment system's influent and 

effluent. Because the samples are only for engineering evaluation purposes, only the 

paired investigative samples are to be required. No special blan!<s, duplicates, or spikes 

are warranted. All samples shall be analyzed on an expedited bases (one-week 

turnaround) so that timely use can be made of the information revealed by analysis. 

Initial Startup 

When the system is initially started, immediately after construction or immediately after 

major overhaul, an intensive sampling effort is required. The initial startup period shall last 

for 2 hours to allow adequate time for all operational parameters to stabilize. At the start 

of the initial startup test and at the end of each half hour, paired before-and-after aqueous 

VOA samples shall be collected immediately before an~ after treatment in the air stripper. 

As a result, 5 pairs of water samples will be made available for analysis. 

Routine Operation 
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When the system is routinely mnning, relatively less sampling is required. During the first 

year of routine operation after construction or overhaul, one pair of before-and-after 

samples shall be collected each week. After twelve consecutive months of successful 

treatment, the frequency of testing shall diminish to a monthly pace. "Successful 

treatment" means that Ohio EPA discharge standards are met, namely that the daily 

maximum concentrations of COPCs .do not exceed ·j 0 J.l.g/L and the monthly average 

concentrations of COPCs do not exceed 5 ,ug/L. If sampling experience indicates that 

concentrations remain stable from reading to reading, DOE may petition for less frequent 

monitoring schedule. The Ohio EPA Division of Surface Water may also adjust the 

frequency of monitoring via its Authorization to Discharge (or substantive equivalent 

thereof). 
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'I. OBJECTIVES 

APPENDIX C 

SAMPLING AND ANALYSIS PLAN 

The first objective of the Sampling and Analysis Plan (SAP) is to provide evidence 

during operation of the RA that the groundwater pump-and-treat system is attaining 

capture of the contaminant plume as intended. This SAP will describe how the 

capture will be verified. If capture is verified, the operation of the system is deemed 

a success. 

A second objective is to obtain information that will allow fine tuning of the pumping 

rates throughout the RA so that groundwater extraction is rapid enough to capture the 

plume, but not so rapid as to waste valuable groundwater. 

A third objective is to provide evidence that the stripper protectively removes all 

contaminants of concern to acceptable levels before discharge. 

2. APPBO/\CHES 

For short-term assessment of capture, the groundwater analysis relies on hydraulic 

measurements, namely on the measurement of water levels in the monitoring wells 

and piezometers. For long-term assessment, the groundwater analysis relies on the· 

measurement of the groundwater's contaminant levels. The hydraulic and chemical 

measurements are complementary, because the hydraulic measurements are immediate 

but indirect evidence of capture, while the chemical measurements are delayed but 

definitive proof of success. 

The measurement of hydraulic characteristics wi!l provide timely short-term feedback 

on the success of the system. By regularly interpreting the feedback, the system's 
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operators will be able to diagnose the functioning of the system. The feedback will 
0 

be readily interpreted in real time because the pump-and-treat system is designed to 

produce a measurable inward gradient across the south and west compliance 

boundaries. Apparent hydraulic control is necessary, but is not sufficient to prove 

capture of the plume because contaminant transport might somehow occur despite the 

apparent hydraulic control. 

The measurement of chemical characteristics will provide the definitive long-term 

feedback on the operation of the system. Downgradient monitoring wells currently 

exhibiting contamination should gradually exhibit diminished concentrations as the 

pump-and-treat system's operation progresses,_since the system_yyjlU;yt off the plume 

from its source. 

v 

3. METHODS 

3. 'I Groundwater Hych·aulic Measurements 

A network of 16 control points (piezometers and monitoring wells) will be established. 

(See attached Figure C.1, Groundwater Monitoring Network for Head.} The points are 

W4-1:5, W416, W417, W418, W419, OJ-So; 0410,0305,035-2, P.oo-6, 0308, 0~00~ 

f?_005, P003, ~00·1', and 0313. In plan view, the network will straddle the compliance 

boundary on the west and on the south. In profile view, all the wells and piezometers 

will be screened in the Buried Valley Aquifer. Figure C.2 illustrates a typical well in 

profile view. Most of the wells and piezometers composing the network were existing, 

but five new monitoring wells (designated on Figure C.1 as theW-series) were newly 

const~ucted. The network will allow a potentiometric surface to be calculated near the 

compliance boundaries. The potentiometric surface will be examined to determine 

whether groundwater flows eastward across the western boundary and northward 

across the southern boundary. 
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Two of the existing wells 0155 and 0306 were abandoned during construction of the 

OU4 - iviiami-Erie Canal Drainage Diversion project. Upon completion of the installation 

of the culvert for this project, these two wells were reinstalled as part of OU-1. 

The OU 1 groundwater model (Terran Corp., Operable Unit 1 Pump-and- Treat Well 

Location and Rate Optimization via Ground Water Flow Modeling and Particle Tracking, 

December 1995) developed the working assumption that an artificially induced flow 

reversal could demonstrate complete hydraulic control by exhibiting a 0.05-foot head 

difference between adjacent pairs o'f 25-foot by 25-foot block-centered cells, where 

one block of each pair lies just inside a compliance boundary, while the other block lies 

just outside a compliance boundary. f:quivalently, in actual field measurements, a 

0.002-foot/foot average inward gradient is to be maintained across at least a 25-foot­

wide border centered on the compliance boundaries. The 0.002-foot/foot criterion will 

be used to determine whether hydraulic control is successful. Notifications and reports 

should be conducted as described in the 08{M Plan. 

3. 2 Groundwater Chemical Measurements 

A network of 11 monitoring wells will be established. (See attached Figure C.3, 

Groundwater Monitoring Network for VOCs.) In plan view, all the wells for chemical 

measurements will lie west of the western compliance boundary and south of the 

southern compliance boundary. In profile view, as with the hydraulic-measurement 

network, all the wells will be screened in the Buried Valley Aquifer. Four of the 

monitoring wells (desjgnated on the figure as W416, W417, W418, and W419) were 

newly constructed, each of which would also need to be constructed for hydraulic 

measurements. Seven of the wells already existed: 0_3-5'2. 04l0, 0305, 0;3.00, P015,, 

P027, arid Po3r The wells will make it possible to observe the plume, which will be 

expected to be isolated from its source. The wells will be measured quarterly for 

Volatile Organic Compounds (VOCs) using CLP SOW OLM1.8, beginning within one 

ER Program, Mound Plant 
Final (nevision 31 
oul ~AP .DOC 

Oparable Unit 1 
February 1997 

SAP 
Pane 3 



quarter of the start of operation. i'Jotifications and reports should be conducted as 

described in the Q~,M Plan. 

Sampling will be incorporated into the next revision or update of the Mound Plant 

Groundwater Protection Management Program Plan (GWPiVIPP). Refer to the GWPi\IIPP 

for specific requirements, regardi119 methodologies. Refer to Mound Plant ER OAPP 

(DOE, 1993) for QA/OC. 

3.3 vVater Treatment System Measurements 

For assessment of the treatment system's performance, paired before-and-after 

samples shall be collected and analyzed. The "before" sample represents raw influent 

conditions, and the "after" sample represents treated effluent conditions. Comparison 

of the before-and-after data points allows calculation of removal efficiencies. 

Furthermore, comparison of the treated effluent chemistry with Ohio EPA discharge 

standards allows determination of whether the water is suitable for discharge. 

EPA Method 624 shall be used to analyze for VOAs in the treatment system's influent 

and effluent. Because the samples are only for engineering evaluation purposes, only 

the paired investigative samples are to be required. i\Jo special blanks, duplicates, or 

spikes are warranted. All samples shal~ be analyzed on an expedited bases (one-week 

turnaround) so that timely use can be made of the information revealed by analysis. 

Initial Startup 

When the system is initially started, immediately after construction or immediately 

after major overhaul, an intensive sampling effort is required. The initial startup period 

shall last for 2 hours to allow adequate time for all operational parameters to stabilize. 

At the start of the initial startup test and at the end of each half hour, paired before­

and-after aqueous VOA samples shall be collected immediately before and after 
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treatment in the air stripper. As a result, 5 pairs of water samples will be made 

available for analysis. 

Ro'!.stine 0 peratio.n 

When the system is routinely running, reiatively less sampling is required. During the 

first year of routine operation after construction or overhaul, one pair of before-and­

after samples shall be collected each week. After twelve consecutive months of 

successful treatment, the frequency of testing shall diminish to a monthly pace. 

"Successful treatment" means that Ohio EPA discharge standards are met, namely that 

the daily maximum concentrations of COPCs do not e:-~ceed 10 JJg/L and the monthly 

average concentrations of COPCs do not exceed 5 pg/L. If sampling experience 

indicates that concentrations remain stable from reading to reading, DOE may petition 

for less frequent monitoring schedule. The Ohio EPA Division of Surface Water may 

also adjust the frequency of monitoring via its Authorization to Discharge (or 

substantive equivalent thereof). 
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Revision No.: ____:;_ 
Revision Date: 04/2~198 

6.12 Chemical N111ne~ Chloroform 

Route ofExpasure: Inhalation, absorption, ingestion, contact 

Symptoms of Exposure: Irritation of eyes & skin, Special Medical Monitoring: 
dizziness, mental dullness, na~~ea 

PELffLV"': 50 ppm IDLf.I: 500ppm 

STEL: 2 ppm LEL:N/A 

Other: Cancer 

6.13 Chemical Name: Trichloroethene · 

Route ofExposure: Inhalation, absorption, ingestion, contact 

Sympt~ms of Exposure: Eye & skin irritation, vertigo, Special Medical Monitoring: 
visual disturbance, tremor, giddiness 

PELITL V*': 1 00 ppm IDLH: 1000 ppm; 

STEL: LEL: 8% 

Other: Cancer 
' 

6.14 Chemical Nome: TetracWoroethene 

Route of Exposure: Inhalation, absorption, ingestion, contact 

Symptoms of Exposure: Irritation of eyes, nose & Special Medical Monitoring: 
throat; nausea; flushed face & neck; ver6go; dizziness; 
headache 

PEL!fL V'!<: 100 ppm llJLil: 1 50 ppm 

STEL: LEL:N/A 

Other: Cancer · · 

6.15 Chemical Name: Ethyl benzene 

Route of Exposure: Inhalation, ingestion, contact 

Symptoms of Exposure: Irritation of eyes, skin & Special Medical :Monitoring: 
mucus membranes; headache 

PEL!fL V*: I 00 ppm m:LH: 800 ppm 

STEL: 125 ppm LEL: 0.8% 

Other: 

* OSHA, }!JOSH, or ACGIH Standard, whichever is most restrictive 



Revision 3 
Revision Onte: 04f.!3'/98 

7.0 lNOUS~nUAL HYGIENE AlR iVl01\1:TOR1NG 

Chemical Name Frequency of Instrument Reading Action 
Monitoring Action Level 

Toluene Initial IH monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow UI & SHSO for appropriate 
zone pump 50 ppm action & PPE 

Trichlorofluoromethane Initial IH monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow 11[ & SHSO for appropriate 
zone pump 500ppm ~ction & .PPE 

1 , 1 ,2-Trichloro- Initial IH monitoring Charcoal or draeger Stop activities, contact PM, 
1 ,2,2-trifluoroethane in worker breathing tube & low flow IH & SHSO for appropriate 

zone pump 500 ppm action & P.PE 

1 ,2-Dichloroethene Initial IH monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow IH & SHSO for appropriate 
zone pump 100ppm action & PPE 

Chloroform lrutial IH moriitoring Charcoal or draeger Stop activities, contact P:M, 
in worker breathing tube & low flow JH & SHSO for appropriate 
zone pump 25 ppm . action & PPE 

Trichloroethene initiallH monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow ill & SHSO for appropriate 
zone pump 50 ppm action & .PPE 

1'etrachloroethene l.nitial IH monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow Iff & SHSO for appropriate 
zone pump 50 ppm action & PPE 

Ethyl benzene Initial n~l monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow ill & SHSO for appropriate 
zone pump 50 ppm action & PPE 

Xylenes Initial IH monitoring Charcoal or draeger Stop activities, contact PM, 
in worker breathing tube & low flow lH & SHSO for appropriate 
zone pump 50 ppm action & PPE 

(Au Addendnm to·tbe EG&G Mound General Hcaltb and Safety Pion MD-10236, Gl) DRAFT C 611997 
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6. 16 Chemical N~lme: Xylenes 

~evision No.: _3_ 
ReVIsion Date: 04/23/9S 

Route ofExposure: Inhalation, absorption, ingestion, contact 

Symptoms of Exposure: Irritation of eyes, nose, throat; Special Medical Monitoring: 
di7zjness, excitement, drowsiness, staggering 

PEL/TLV*: 100 ppm IDLH~ 900 ppm 

STEL: 150 ppm LEL:0.9% 
Other: 

6.17 Chemical Nnm.e: Acetone 

Route of Exposure: Inhalation, ingestion, contact 

Symptoms of Exposure: Eyes, nose & throat irritant; Special Medical Monitoring: 
dizziness, headache 

PELffLV"': 250 ppm TDLU: 2500 ppm 

STEL: LEL:2.5% 

Other: 

6.:1.8 Chemical Name: Benzene. 

Route ofExposure: Inhalation, absorption, ingestion, contact 

Symptoms of Exposure: Headache, giddiness, Special Medical Monitoring: 
irritation of eyes, nose, & respiratory system 

PELITLV*: 0.1 ppm lDLH; 500 ppm 

STEL: l ppm LEL: 1.2% 

Other: Cancel; 

6.19 Chemical Name: Methylene chloride 

Route of Exposure: Inhalation, ingestion, contact,· absorption 

Symptoms of Exposure: Irritation of eyes & skin; Special Medical Monitoring: 
nausea, fatigue, weak, tingling of limbs 

PELffL V*: 500 ppm lD.LH: 2300 ppm 

STEL: LEL: 13% 

Other: Cancer 

* OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive 

/ . 
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Revision No.: 3 

Revision Date: 04723798 

6.S Chenaical Name: Toluene 

Route of Exposure: Inhalation, absorption, inge.stion, contact 

Symptoms of Exposure: Irritation of eyes, nose, Special Medical Monitoririg: 
fatique, weakness, confusiion, euphoria, dizziness, 
headache, dilated pupils 

PEL!fL V*: 100 ppm IDLH: 500 ppm · 

STEL: 150 ppm LEL: 1.1% 

Other: 

6.9 Chemical Nrmle: Trichlorofluoromethane 

Route of Exposure: Inhalation, ingestion, contact 

Symptoms of Exposure: Incoordination, tremor Special Medical Monitoriri.g: 

PELnLV*: lOOOppm IOJ ... H: 2000 ppm 
-

STEL: LEL:NA 

Other: 

6.10 Chemical Name: 1,1,2- Trichloro -1,2,2 -trifluoroethane 

Route ofExpos\ire: Inhalation, ingestion, contact 

Irritation of skin & throat, drowsiness Special Medical Monitoring: 

PELrrL Y": 1000 ppm . IOLU: 2000 ppm 

STEL: 1200ppm . LEL: 

Other: 

6.11 CI.J.emicol Nnmc: 1,2- Dichloroethene 

Route of Exposure: Inhalation, ingestion, contact 

Symptoms of Exposure: Irritation of eyes, respiratory Special Medical Monitoring: 
system, CNS, depression 

PELffL V*: 200 ppm ·mLH: 1 ooo ppm 

S.TEL: LEL: 5.6% 

Other: 

'" OSHA, NIOSH; or ACGIH Standard, whichever is most restrictive 



-
Acetone JnitiallH monitoring Charcoal or draeger 

' in worker breathing tube & low flow 

\ zone pump 125 pprn 

Vinyl Chloride Initial 1H monitoring Charcoal or draeger 
in worker breathing tube & low flow 
zone ·pump .5 ppm ; 

Benzene Initial UI monitoring Charcoal or draeger 
in worker breathing tube & low flow 
zone pump .05 ppm 

Methylene Chloride Initiallli monitoring Charcoal or draeger 
in worker breathing tube & low flow 
zone pump 250ppm 

Standard Operating I)rocedu1.·cs (ER }"\·ogram): 

1.1:2- Air Particulate Sampling With a Real-Time Aerosol :Monitor 
6.1 - Health and Safety .Monitoring of Combustible Gas Levels 

Stop activities, contact PM, 
IFI & £.HSO for apprvpri.-1tc 
action&PPE 

-·-
Stop activities, contact PM, 
.U:I & SHSO fot appropriate 
action & PPE 

Stop activities, contact P:t\-1, 
UI & SHSO for appropriate 
action & PPE 

Stop activities, contact .PM, 
UJ & SHSO for appropriate 
action & :PPE 

6.2- Health and Safety Monitoring of Organic Vapors with a Photoionization Detector 

EIQLPIQMQnit.oring- Air monitoring and Calibration conducted with the TV A-1000 
PID!FlD shall be conducted in accordance with the Manufacturer Guidelines. 

Drag,g~ - Air monitoring using Dragger Detector Tubes shalJ be conducted according to the 
Manufacturer Guidelines. 

Note; All instruments are calibrated prior to each use. Required calibrations are recorded on the air 
monitoring data sheet. 

(Au Addendum to tbe EC&G Mound General Heallh and Safety l'lau Ml>-10286, Gl) DRAFT c 6/1997 
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1.0 A. VV"ORK SCOPE 

Briefly describe the overall tasks and goals of this project: 
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This project is for containment and treatment of a groundwater contaminant plume that emanates southward from 
the OU-1 landflll and traveling toward the Mound Plant water wells. The systein will extract the affected 
grmmdwater, treat the affected ground water in an air stripper, and discharge the treated effluent to the site drainage 
pipe from outfall 002 which runs along the west side of OU-1 (OU-4 site drainage reroute). 

6. SlTE DESCRIPTION 

The location of Operable Unit One (OU-1) within the lvJound Plant is shown on Figure HS-1. Figure HS-2 
provides a clearer vi~w of the area and distinguishing features. The extraction well and treatment facility is 
depicted in Figure HS-3. 

PPE will not be required unless co.ntact with untreated groundwater will be made. The only locations that personnel 
would require PPE would be in the Building and at each of the extraction wells. If contact with groundwater would 
be required during the course of startup, operation or maintenance, PPE boundaries would be established at the 
aforementioned locations. Building 34 provides a safe refuge for workers and .has a telephone for use. 

2.0 STTR HlSTORY 

Operable Unit 1, or Area Bas it was originally called, occupies approximately 4 acres in the southwestern portion 
of the Mound Plant It encompa.'>Scs the historic landfill, the site sanitary landfill, the overflow pond, and the three 
plant production wells. The Mound Plant used the historic landfill site from 1948 to 1977. During this time, plant 
waste mate1ials which included general trash, and liquid wastes, were disposed of, by burning, in Area B. Some 
of this waste was relocated to and encapsulated in a site sanitary landfill consuucted in 1977. An overflow pond 
was constructed simultaneously, partially covering the histolic landfill site. After 1977, waste was no longer 
disposed of in Area B. Operable Unit l, was extended recently to include the three plant production wells located 
along the plant southwestern boundary. An extended discussion of Area B history, including waste disposal and 
construction activities, is provided in the OU-1 Remedial Investigation Report, Section 1, March 1994. 

The Mound Plant began a periodic water sampling program for VOCs in 1984. Under the Environmental 
Restoration (ER) Program, a Remedial Investigation (RI) was started in 1987 and focused on groundwater 
contamination. Since 1986, VOCs have been detected and monitored in the groundwater in Area B. 

(An Addcndwn to the EG&G Mound Gen~.ral HeaJUa anrl Safety Plan MD-10286, Gl) March 1996 
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As a result of the VOC groundwater contamination found in Operable Unit 1, the .Mound Plant was placed on the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (Superfund) National 
Priority List, in ·1989. As part of the Mound CERCLA process, a Federal Facility Agreement was signed between 
the DOE, and the U.S. EPA and Ohio EPA which required that DOE develop and implement remedial 
investigations (Rls) and feasibility studies (FSs) and conduct interim remedial actions in order to ensure that 
environmental impacts associated with past and present activities at the Mound Plant are thoroughly investigated 
and appropriate action is taken to protect the public health and welfare and the environment. 

The FFA agreement also requires DOE to produce an RifFS report which is based on remedial investigative field 
work. A remedial investigation report of this type was developed for Operable Unit 1. This report summarizes the 
result of the remedial investigation, and includes data analysis as well as a baseline :risk assessment. As part of this 
remedial investigation for Operable Unit 1, soil ga'5 surveys, surface and subsurface soil sampling, piezometer and 
monitoring well installation/development, aquifer testing and groundwater sampling was conducted. As a result 
of the remedial investigative process, which took approximately 3 years (1992-1995), DOE and the U.S. EPA and 
Ohio EPA signed a CERCLA Record of Decision (ROD) for a remediation remedy to control groundwater VOC 
contamination in Operable Unit 1, and in the adjacent.buried valley aquifer. 

As a result of this regulatory approved ROD, the remedial technology selected for remediating the VOCs from the 
groundwater in OU-1 was conventional air stripping. A remedial design was developed for the installation of 
extraction and monitoring wells and construction of the air stripper system. The extraction and monitoring wells 
for the OU-1 remediation project were installed in 1996, and the installation of the air stripper and associated 
equipment will be installed and put on line in early 1997. 

Quarterly groundwater monitoring for VOC contamination in Operable Unit 1 is ongoing as part of the Mound 
Plant Environmental Monitoring Program. 

3.0 SlTE CONTROL 

The Field Coordinator or Site Supervisor will strictly enforce the following at a]] times: 

• a two-man Buddy system; Describe Communication Methods: 
• documented daily pre-job briefs; 
• mark and barricade she as HAZWOPER work area; Tntemal: Radio and/or Cellular Phone 
• brief workers on and maintain effective communication; 
• controlled point of access. External: Radio and/or Cellular Phone 

{All AtldcJaduDJ to lht. EG&G Mound Gtneral Health and Saft.cy Piau MD-102!16, Gl) Much 1996 



4.0 HEAl.TH AND SAFET\r SIT.Ji:; ~~·VALUATION 
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Place an· v in ~ach ( ) to indicate presence of hazard. 

4.1 Physical FJnzm·ds 

(II') Heat Stress 
( ) Confined Space 
( v') Tripping/Falling 
( ) Oxygen Deficient 

4 . .2 Co11ste:uction Ha~a1~ds 

( ) Trenching 
( ) Demolition 
( el') Ladders 

4.3 Che•nicaJ Haznr£1s 

( V") Organic Chemical 
( ) Corrosive 
( ) J.'viutagen 

4.4 ionizing RndiologicnJ Haz~mls 

( ) Internal Exposure 

( v) Cold Stress 
( tl') Enclosed Space 
(v) High Voltage 
( ) Explosive/Flammable 

( ) Excavating 
( ) High Work 
( ) __ 

( ) Inorganic Chern 
( ) Reactive 
( ) Teratogen 

( ) External Exposure 

4.5 Non-lonizi:ng Radiological Hazards 

( )UV 
( ') La.<;cr 

4.6 .Biologica1/Vector Hazards 

(f/) Wildlife 
( ) Bacterial 

( ) RF 

( ) Plant'> 
( v) Parasites 

(An Addelldum to Ute EG&G Mound Geteral Health and Safety Plan l'viJ).102Efi, Gl) 

(V) Noise 
( v) Heavy Lifting 
( ) High Pressure Water 
( ) Vibration 

( ) Heavy Equipment Op. 
( ) Welding/cutting 
( ) __ _ 

( v) Carcinogen 
( v) OSHA Specific 

Substances 

( ) Microwave 

( ) Medical Waste 

Mard\1996 



5.0 .PREVJOUS SAIVIPLING RESUVl'S 

Source(Watel·, Sedbnent, 
Contaminant Sludge, Sgil, Air. etc.} 

Chloroethene Soil gas 

Trichloroethylene Soil gas 

Benzene Soil gas 

'l'richloroethy lene Area B well water 

Tetrachloroethylene Area B well water 

I ,2 Dichloroethene Area B well water 

Carbon tetrachloride Area B well water 

Trichlorometbene Area B well water 

(An Addendum to the EG&G ~found ~eral Health and Safety Ptan MO·lols6, Gl) 

Qu..·mtity or 
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Concentratloo 

19.6 Jlg/l avg. 

55.8 Jlg/l avg. 

9.0 Jlg/1 avg. 

ND-210 Jlg/1 

1\TD-270 Jlg/l 

ND-640 Jlgll 

ND-5J.Lg/l 

ND-130 Jlg/1 

March 1996 
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6.0 CONTAJ.\UNANTS (MSDS are a valuable source of information and are available from Industrial 
Hygiene and should be kept at the job site.) 

6.1 Chemical Name: Tetracl•loroethylene (PenihloroethyleJte) 

Route of Exposure: lnllalation, ingestion, conk"lct 

Symptoms of Exposure: Irritation of eyes, nose and SpeciaJ :Medical Monitoring: No11e 
throat, nausea, flushed face/neck 

PEL/TLV*: 25 ppm (lowesf: rer.sible limit to .25 ppm) 
-

IDLH: 150 ppm; Carcinogen . . . . ---- -
STEL: 100 ppm LEL:NA 
Other: l 

·- -· 
6.2 Che.mical Name: Vinyl chloride 

Route of Exposure: Inhn_latlon --
Symptoms of Exposure: Weakness, abdomina] pain, Special Medical Monitoring: None 
,gastrointestinal bleeding, hepatomegaly, pallor or 
cyanosis of extremities -
PELITLV*: J I>Pnt IDLH: Carch1ogen 

1--· . ·-·--
STEL: 5 ppm ceiling LEL: 3.6% - --
Other: --
6".3 Chemical Name: Trkhlo•·oethylene_ 

Route of Exposure: Jnhnlntion, ingestion, contact 
'---· 
Symptoms of Expo~ure: Headache, vertigo, tremors, Special Medical Monitoring: None 
nausea, vomiting, irritation of eyes, dermatitis, cardiac 
arrhythmias ---
PEUfLV*: 50 ppm TDLH: 1,0{)0 ppm; Carcinogen 

. STEL: :HIO 1>pm LEL: 8% 

j Other: 

* OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive 

(An Addendum to lhe RG&G Mound Geucral Health aJJd Safety Plan MD-10286, Gl) March1996 



Page 11 of28 
Reyision No.:___..,____ 

Revision Date: 01-17-1997 

0 

I 6.4 Chemicnl Name: l,2 Dichloroetltylene 

I Route of Exposure: Inhalation, ingestion, contact 

Symptoms of Exposure: Irritation of eyes, respiratory Special Medical Monitoring: None 
system. Central nervous system depressant 

PELffLV*: .200 p]lHI IDJ .. H: l:OOO ppm 
ISTEL:NA LEL: 5.6% -----· 

Other: 

-
6.5 Cllemic."ll Nome: Cm·bon Tetrachloride -- -Route of Exposure: lnhnlal:io.n, ingestion: skin absorption 

Symptoms of Exposure: Central nervous system Special Medical!'vionitoring: None 
depressant, nausea, vomiting, liver and kidney damage, 
skin irritation --
PEUTLV*: 2 pprn IDLH: 200 pp.m; Ca:rcinogen --·---·---
STEL: "10 ppm c. LEL:NA .. . ...... _ 
Other: -

f6.6 Chemical Nrune: i\~f.ethyl chloroform 

Route of Exposure: lnludatio:n, inges_Uon, co.ntnct 

Symptoms of Expm~ure: Headache, lassitude, central Special Medical Monitoring: None 
nervous system depressant, irritation of eyes, 
dermatitis - ·-
PELffLV*: 350 ppm IDLH: 700 ppm -- -· STEL: 450 ppm LEL: 7.5% 
Other: -
-6.7 Chemical Name: Benzene 
'--
Route of Exp?;sure: 1nhalatlon, ingestion, sk:ht absm·ption 

Symptoms of Exposure: Irritation of eyes, nose, Special Medical Monitoring: None 
respiratory system; headache, nausea, fatigue, 
dermatitis 

PEUfL V*: O.:L ppna lOLI-1:: 500 ppm 
STEL: I ppm LEL: 1.2% 
.Other: ... 

* OSHA, NJOSH, or ACGIH Standard. whichever is most restrictive 

(AJ1 Adden<lum to tl1e EG&G Mound General Health andSafelyPlan MD-UJ2S6, Gl) March 1996 
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7 0 iNDUS'nUA L HYGIENE AIR MONITORING . .. 

Chemical Frequency of Monitoring 
Name 

Volatile When any part of the closed system is opened 
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Instrument Reading Action 
Action Level 

FID/PID Conduct detector 
organic monitoring shall be performed, in the headspace, (11.8 eV Lamp) tube monitoring for 
compounds inside stripper and in the breathing zone. In > 2 ppm - 10 ppm vinyl chloride 

addition, air monitoring may be performed in the 
breathing zone during actual acti.vities. ·--- -

Vinyl When PID/FID reading > 2 ppm is sustained in Detector tube reading Stop work. 
chloride worker's breathing zone in breathing zone Contact PM and 

>0.5 ppm SHSO. 

Benzene When PID/FID reading >1 ppm is sustained in Detector tube reading Stop work. :_] 
worker's breathing zone in breathing zone Contact PM and 

?; 1 ppm SHSO. 

Volatile When any part of the closed system is opened I FID/PID 
organic monitoring shall be ped'ormed, in the headspace, (11.8 eV Lamp) 
compounds inside stripper and in the breathing zone. In > 10 ppm- 100 ppm 

addition, a1r monitoring may be performed in the 
breathing zone during actual activities. > 100 ppm 

Lower When any part of the closed system is opened ~ 10%LEL 
Explosive monitoring shall be performed, in the headspace, 
Limit inside stripper, inside well and in the breathing 

zone. Tn addition, air monitoring may be 
petformed in the breathing zone dming actual 
activities. 

Standard Operating .Procedures (ER Program): 

1.12- Air Particulate Sampling With a Real-Time Aerosol Monitor 
6.1 -Health and Safety Monitoring of Combustible Gas Levels 
6 .. 2- Health and Safety Monitoring of Organic Vapors with a Photoionization Detector 

Stop work. 
Contact PM and 
SHSO. 

Evacuate area. 

Resume activities 
when < 10% LEL 

FID/PID Ivionitoring - Air monitoling and Ca1ibration conducted with the TV A-1000 PIDIFID 
shall be conducted in accordance with the Manufacturer Guidelines. 

Draeger- Air monitoring using Draeger Detector Tubes shall be conducted according to the 
Manufacturer Guidelines. 

Note: AlJ instmments (excluding the Draeger Pump) are calibrated prior to each use. Required calibrations are 
recorded on the air monitoring data sheet. 

(An Addenllmn to the EG&G Mound General Health and Safety Plan MD-10286, Gl) Marcl•1996 
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8.0 TASK DREAKDOWN 

8.1 Descr.iptioJJ or Task: Startup and Checkout of Equipmen( 

-Breakdow.n of B:•sic Tnsk Ste_ps Poiential Hazards Proposed Actions o.r l'.rocedures (Perrnits, etc.) 
Ail· Stripper HeHVy lifting, !Ioise, slips, trips, I~06t building, mni.ntain minimum nmnl)er o! 

Jnlls, cuts, ruul chemical (o:rgank personnel in huilding, hearing protectio.n ~tS .required, 
vapor)· PPE ns .required, and monitor air ilur.i:ng sampling 

Blower checkout Electrkal, noise, ani! physic::. I J~oc.k out tag out proceiLw·es, e:nsttre mechanical 
(rot:1ti:ng p~rri:s) guaJ"cls are in place, avojd J'Otati"ng equipment parts, 

1-=: 
and mailltain safe distance from wo:r:king equipmcni 

\Yell pump checkout Electrical, chemic~.! (orgar•ic), J'06i area as required, maintain minimum number of 
slips, trips, falls, heavy l.ifting, and persormel i11 area, hearing :protection as required, 
expostue to elements t•PE as re!lllired, and monitor air as requ:ireii 

Level of Personal Protective:_ Equipment: Prima!ti0 Contin~ency © 
Primary (Write type Herej,l.:) Contingency Write Type Herej,l.:) 

Respiratory Protection: y ( ) N (x) y (x) N () Level C full face with organic 
vapor/HEPA filter canridge. Not for 
use with vinyl chloride or benzene. 
Upgrade PPE as required by 
monitoring results. 

Protective Clothing: y ( ) N (X) y (X) N ( ) Chemical resistant_'!'IT-ek 
Head Protection: y ( ) N (x) y (x) N() Hard hat 
Eye Protection: --_Y (x) N ( ) Safety Glasses Y (x) N ( ) Full face respirator 
Foot Protection: y (x) N () Safety Shoes y (x) N ( ) Safety shoes with sboe covers 
~and Protection: -- y ( ) N (x) - y (x) N ( ) Nitrile ~oves 
Hearing Protection: y (X) N ( ) Ear plugs y (X) N ( ) Ear muffs 
Tape-up ReQuired: y ( ) N (x) y (x) N ( ) At sleeves· and legs 

(An .\ddem!um •• the EG&G "Mound G<D<rol Health Klld Sllfety Plan MD·10286, Gl) Marclll996 
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·s.z Desc:dpiion oC Task: .Electrical Checkout 

cakdown of >Bask Tuk Stf:()S .Potential Httzards 
ontrol Panel Electrjcal, Jihysiwl, ami .noise 
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1'roposed Actions or.Procedures (Permits,.etc.) 
Lock: out tng out {LO'rO), PP.E ns .required, an<l 
maintain snfe distance from electrical panels 

:Bnililing l!lectr.ical Connectio:ns aod Electrk:~l, imulequate fighting, slips, Utilize G.FCI, maintain p:.:o:per l:igllting for 
LiJ!htilll! t1·ips, and falls . taslr.s, Ladder safet\', a:nd :LOTO liS rc(luired 
,_~ve,! of-Personal Protective Equipment: Primary (D) Co~ngency (D) 

Primary (Write type Here~:) Contingency Write Tzee Heret>. 
Respiratory Protection: y ( ) N (x) y () N () 
Protective Clothing: y ( ) N (x) y ( ) N ( ) 
Head Protection: y ( ) N (x) y (x) N ( ) Hardhat 
Eye Protection: y (x) N ( ) - Safety glasses y (x) N() Safety glasses 
Foot Protection: Y (x) N ( ) Safety shoes Y (x) N ( ) Safety shoes ~ shoe covers 
Hand Protection: y ( ) N (x) Y (x) N ( ) Work gloves 
Hearing Protection: y (x) N ( ) Ear plugs y (x) N ( ) Earmuffs ·-Tape-up Required: y ( ) N (x) y () N (x) 

...,.--'-• -

(An Addendum w the EG&G Mound General Health and Safety Plan l>ID·l0286, Gl) Mar<h1~96 
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S.3 O<!scription of Task: Water Ha:nilling ami Smnpling 

Bnmkdown or B~tsic T:'iSk Steps l'otential .lbtZ!lrds 
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P1·oposed Actions or P.rocedu:res (Permits, etc.) 
Operate extraction wells Chemical (m·gank), electr.ical, slips, Post a:rea as required, maintain rnlnimum 

tt·ips, and .falls nmnber oJ :personnel in nrea, neltling protection 
as reqtd:reil, l'l'.E !IS required, monitor air as 
1·equired, lock out iag out as :required 

\Vater ma·nngc:ment Noise, dtemicat (OTganic), slips, trips, Post area liS required, maintain miJiimum 
a:ncl Calls mun ber of personnel in m·ea, hearing p1·otection 

as relJLtired, 'I'I'E us :requ:ired, and monitor. air 
as req uirecl 

Level of Personal Protective Equipment: Primary (D) Contingency <9 
____;;;;_;_. p . 

(Write type Here.U.:) i Contingency Write TyJ>e Here.U.:) nmary 
Re~piratory Protection: Y ( ) N (x) y (x) N ( ) Level C full face with organic 

vapor/HEPA filter cartridge. Not for 
use w:ith vinyl chloride or benzene. 
Upgrade PPE as required by 

--· - monitoring results. 
Protective Clothing: y ( ) N (x) y (x) N() Chemical resistant Tyvek 
Head Protection: y ( ) N (x) y (x) N ( ) Hard hat 
Eye Protection: y (x) N ( ) Safety Glasses y (x) N ( ) Full face respirator 
Foot Protection: y (x) N ( ) Safety Shoes y (x) N ( ) Safety shoes with shoe covers ·-Hand Protection: y ( ) N (x) y (x) N ( ) Nitrile ~loves --Hearing Protection: y (x) N ( ) Ear plugs y (x) N ( ) Earmuffs 

EPe·UP. Required: y ( ) N (x) y (x) _l::!...U At sleeves and legs ·-

(An Addendum to (heJlG8;G ·.;roWld Genrni.Hnllh and S..Coty Pl.n MD·10lK6, Gl) March 1996 
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9.0 HAZARD ANAl .. YSlS 
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9.1 Chemkals (Contact \-Y~te ·M.anagement at ext #4526 or #5ll7 for disposal lnstrnclions.) 

Tasks 1, 3 

Specific labeJing requirement.<; of site-generated waste: Untreated groundwater shall be containe1ized, labeled, 
and held for proper disposal. Decontamination and waste sample fluids shall be containe1ized and held for 
proper disposal. Waste Management shall be contacted to determine segregation and labeling requirements. 

Chemical-specific disposal requirements: Treated groundwater from system may be disposed of via the six 
inch effluent line to site storm drainage. Untreated groundwater shall be containerized and sampled to 
determine disposal methodology. Liquid wastes shall be segregated from solid waste. Waste Management will 
be contacted for disposal requirements. 

9.2 :l!'ire/ExpJosiou 

Ta<;ks: 1, 2, 3 

Are flammable liquids present? No 

Description NA 
Location NA 
Quan tit.y NA 
Containment/Storage method NA 

For welding, cutting, or brazing a Welding Permit is required. 

9.3 Conflncd/EncJosed Spaces 
(see Confined Space Entry Proceoures, .MD-10286, Operation# M-11) 

Tasks: l, 2, 3 

Confined/enclosed space entry required? No 

Confined Space Entry Permit issued? No 

Hazard C1a<;s A __ _ B __ _ c __ _ 

Rea<;on for Hazard Class selection: NA 

, ... _ .............. ..~ •• _ . .~. .................. ;o-.,.,.. 



9.4 .ionizing Radiation. 

Ta~k Number(s): 1, 2, 3 
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ls a .Radiation \Vofk ]>ennU (R\VP) rec1ulred'! No 
(If ye.~, U1e11 attach RWP tu ttds SS-HASP.) 

Primary contaminating isotope(s) NA 

Location on site OU-1 Building 300 and contents, Well 412, Well 413 and We11414 

Radiation type NA 

Contamination NA Bulk/Volume NA Surface 

.BULK 

__ pCi!g __ 
lso!Al{'e 

__ pCilg __ 

__ pCi!g __ 

pCi/g 

o To Be Determined 

Airborne contamination concentration 

Health Physk:s coverage 

Special task operation requirements 

NA 11Cilml 

SURFACE )Units for relea.'!e of material are in MD-80036, Op<.ration 
90014 

__ dpm/100cr:n2 alpha removable 

__ dpm/100cm2 alpha total 

__ dpm/100cm2 beta removable 

__ dpm/100cm2 beta removable 

o To Be Determined 

No (lr yes, tl1en specify requirements on .RW P.) 

..N.A. Soil Disturbance 
NA Grinding/chipping 

.M_ Hydraulic/air hammer operation 
NA Dusty conditions (sweeping, vacuuming, etc.) 

..NA.. Equipment decontamination/free release 
NA Welding/cutting/brazing 

(An Addendmtt to the EG&G Mound Gt.ncnl Health 1111d Safety Plan !'>ID-10186, Gl} Mardi 1996 
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9.5 .Electrical Hazards 

Tasks 1, 2, 3 

Electrical shock Hazard? Yes 
Answer YES if any of the below are checked: 
__ Over head power lines within 10 feet 
__ Underground electrical lines. 
-~ Concealed lines in walls, conduits, ceilings, etc. 
---!:!!__ Elect.rkally powered tools being used outdoors or near standing water. 
__L. Power tools being used near recognized grounding surfaces, such as metal tanks, pipelines, or 

grounded floors. 
_. __ Portable generators being used. 
__ High-Voltage (> 100 K v) electrical transmission lines nearby 

Location of Hazard: Work site 

480 3ph and 120 lP-h 60HZ Voltage 

Abatement: 
_L Have appropriate scans been performed? 
~ Are Ground Fault Circuit Intenupters (GFCI) in use with work involving portable hand tools, 

outdoor work, or with portable generators? 
NA Have portable generators been properly grounded? 
NA Have procedures been implemented to a.<;sure that equipment or materials do not come within 10 

feet of overhead power lines? 

9.6 Temperatm~eExtremes 

A. HEAT STRESS: Upon notification by the Industrial Hygiene department of the current Heat Stress Index 
for acclimatized workers, the following work regimens will take immediate effect: 

r----~-

Work--Rest Regimen WorkLoad 
each Hour 

Light Moderate Heavy 
·--

Continuous work 30.0 (86) 26.7 (80) 25.0 (77) 

75%--25% 30.6 (87) 28.0 (82) 25.9 (78) 
-

50%--50% 31.4 (89) 29.4 (85) 27.9 (82) 

25%--75% 32.2 (90) 31.1 (88) 30.0 (86) 

Values given in co (F 0 
) Wet Bulb Globe Temperature 

(An Addendwn to the EG&G Mound ~cral Health and Safety Plan 1>ID·10286, Gl) March 1996 
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B. COLO STRESS; Threshold Limit Values Work/Warm·up Schedule for a Four-Hour Shift 

Air Tcmp-.,.<;unny Sky No Noticeable Wmd 5MPHW111d lOMPRWind J5MPHWiud WMPHWind 

"C "F Max. Max. Max. Max. Max. 
{approx) (a(Y,lCOX} Work No. of Work No. of Work No. of W<Jrk No. of Work No. of 

Period Breaks Period Breaks. Period Breaks Period Breaks Period Breaks 

·2111-o ·'lll .J5lo-li> Nonn Norm 1 75min 2 3 40min 4 

·291o ·31 -20\o ·'2A Norm 75 min 2 55 min 3 4 5 

-nw-34 .:lj tt>-29 75min 2 55 min 3 40min 4 

·35l<i ·37 -30 1<1-14 55 min 3 40miu 4 

·361u·"39 ·JS lo-39 40min 4 

-4() ~~ -42 -40to-44 

..43&: -4$k 
bdow below 

I. Schedule applies to any 4-hour work period with moderate to heavy work activity, with warm-up periods of ten ( 1 0) miuutes in a warm 
Iocafion and with an extended break (e.g., lu!J(;h) at the end. of the 4-hour work period in a warm location. For light-to-moderate work. 
(limited physical movement); apply the ~dlcciulc oue slep lower. For example, at -35° ( -30cF) with no tloticeable wind (Step 4), a wol'ker 
at a job witlllittle phy:;ical movemcut should have a maximum work period of 40 minul.es witb4 break.~ in a 4-hour perlod {Step 5). 

2. Tile following is ~ugge~led a.~ a guid~.: for estimating wiud velocity if accurate infmmation is 110t available; 5 mph: light flag nlOves; I 0 
mph: light flag fully cxlcuded; l5 mph: raises newspaper sheet; 20 mpb: blowing and drifting ~mow. 

3. If only \Ju; wind clJili cooling rate is available, a rough rulc-oHJJumb for applying it rather than the temperature aod wind velocity 
factors given above would be: 1) spcci<tl warm-up breaks should be initiated at a wind chill cooling rate of about 1750 W/na; 2) all non­
emergency work should gave ceased at or he fore a wind chill of 2250 Wlrril. In general, the warm-up schedule provided above a slightly 
under compensates for a wiud at the warmer 1.1:mperature.s. assuming acclimatization and clothing appropriate for winta work. On the 
other hand, the chart~>iightly over-comp~::nsates for \be.actual temperatures in the cold('J' range because windy conditions rarely prevail at 
extremely low temp(:ratures. 

4. TL Vs apply only for workers in dry clothing. 

(All Ad•knd11111 tu the EG&U Molltld Gen~>ral Health and S;;Ccty Plan !!,10.10~8'. Gl) i\:tardi 1996 
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9.7 Noise 

Tasks 1, 2, 3 

Noise Extremes? Yes 
Sound level TBD by IH dB(A) 
Noise source(s): Air Stripper Blower 

Hearing protection is required for Noise Levels above 85 dB(A). 

Page 20 of '28 
Revision No.: __Q._ 

Revision Date: 01-17-1997 

Precautions(specify): IH will monitor noise levels. If noise level is~ 85 dBA a hearing protection zone 
will be established. Hearing protection will be required for all personnel entering any hearing 

protection zone. 

9.8 Sanitatiou 

Tasks 1, 2, 3 

Potable Water Required? No 

Non-Potable Water Used? No 

Eating, drinking, and smoking pertnitted? No 

Where? .•. 

Toilet facilities required? No 

Location and number: 

Washing facilities required? Yes, only when decontamination required. 

Location: Work site Portable equipment will be supplied. 

01ange rooms required? No 

Specify: 

(All Addendum to (he EG&G Mound General Health and Safety Plan MD·10ZS6, Gl) Marcll1996 
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9.9 .B.iologicnl Ha·lards 

Evaluate the work site, do any of the following conditions exist? 

Poisonous Plant<:? No 

Yes 

Snakes? Yes 

Animals? Yes, Rodents 

Workers known to be allergic to any of the above? No 
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Precautions taken: Workers shall avoid contact with snakes and rodents. Insect repellant can be used 
a.<; necessary. 

Any evidence of lv1edical Waste present? No 

Sewage outlets present? No 

Precautions taken to prevent exposure: NA 

(All Addendwn to ihe EG&G Mo:md Gellen] Heal01 and Safety Plan l'l-lD-10286, Gl) 
March 1996 



lO.O MEDJCAL SURVEILLANCE 
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OFir-SITE CONTUACTOR.S AND I)EUSONNE.L; 

Documentation is needed prior to a contractor being assigned work with possible exposure to hazardous 
materiaL A written opinion from the contractor's examining physician is required as regards their employee's 
fitness and include the following: 

1. Any medical condition that would place the employee at increased risk. 
2. Recommend any limitations upon employee's assigned work. 
3. Results of the medical examination and tests. 
4. A statement that the employee has been infmmed by the examining physician of the results of 

the medical examination signed by the employee and physician. 

The written opinion shall not contain any specific finding of a diagnosis unrelated to the occupational 
exposures. 

Are l:hesc (locume•~fs ~•ttached as an uppendix to this SS-HASP? ...... 
l"\0 

If not state the reasons why? Due to variability in personnel that will be involved, the aforementioned 
documents will remain separate. However, the documents must be 
presented and turned into Mourid Occupational Medicine Department 
prior to entering a IlAZWOPER site. 

Hoye these documcnis bccu ttF.med into Mound's Occuvational1\tled.iclne Department? Yes 

11.0 WORKJ!:R TRAINING IU!:QUrREMENTS 

All workers at Mound HAZWOPER projects are required, at a minimum, to have the fo1lowing training: 

Rad Workerii (classroom ancl practical), 
Respirator Fit Test and training, 
Health Physics orientation of the site, and 
HAZWOPER Training: 

Site Workers: 40 hour plus three day field experience 
24 hour plus one day field experience (see HAZWOPER Coordinator.) 

Supervisors: Base 40 plus three day field experience and an additional S hour Sit(: 
Supervisor training. 

{An Addend1•m to tl1c EG&G MonOII General Heallh a11d Safety Plan MD-102&6, Gl) March1996 



12.0 HI~CONTAivUNATlON 

12.1 DECONTAMlt~ATlON OIAGiv\.M 
(lHust be drawn out for e.1sy use.) 

This diagram is ror use only when Level C .PP.E is requked. 
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Yellow Tape 
or Contamination Reduction Zooe 

Building 
r- Wclll : e Equipment 

I 
I Exclusion 
iZone 
1...-

Cones or Flagging 

(An Addendwn to the E(;&G Monnd GI!J)enl HP.altb and Safely Plan MD-10286, Gl) 
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:L2~2 DECONTAM!NATlON O.I!SCRTPTION 
(Mus• he written 0\It for easy use.) 

Station# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

Decontamination of equipment 

Decontamination ofPPE and equipment 
from a Level D work area (stations 2-4) 

Glove removal 

Glove wash 

Segregate equipment 

Boot cover and glove wash 

Boot cover and glove rinse 

Tape removal 

Boot cove•· removal 

Outer g1ove removal 

Suit disposal 

.Procedures 
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PI ace equipment on plastic sheets or in 
metal or plastic tubs to collect decontamination 
water. 

Place equipment and sample containers on ·a plaslic 
sheet. 

Remove gloves and dispose of in a labeled 
container. 

Thoroughly wash hands and face in fresh potable 
water. 

Deposit equipment used on-site (tools, sampling 
devices, containers, monitming instruments, radios, 
Clipboards, etc.) On plastic drop cloths or in 
different contairiers with plastic liners. Segregation 
At the drop reduces the probability of cross 
contamination. During hot weather operations, a 
cool down station may be set up within this area. 

Scrub outer boot covers and gloves with decon 
solution or detergent and water. 

Rinse off decon solution from Station 2 using 
copious amounts of water. 

Remove tape around boots and gloves and deposit 
in container with plastic liner. 

Remove boot covers and deposit in container with 
plastic liner. 

Remove outer gloves and deposit in container with 
plastic liner. 

Dispose of suit in labeled container. 

(An Addendnn1 to tl1c F.G&G Mou11d Genenl Heallh and Safety l'lan l\iD-10186, Gt) March19% 



12 Canister or mask change 

13 Inner glove removal 
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If worker leaves exclusion zone to change canister 
(or mask), this is the last step in the 
decontamination procedure. Worker's canister is 
exchanged, new outer gloves and boot covers are 
donned, and joints are taped. Worker returns to 
duty. 

wash itmer gloves with dec on solution. 

13.0 EiV.LERGENCY I'REI'ARE.DN~SS 

From the SITE MAP: be familiar with the she work zones, evacuation routes, and safe refuges for workers in 
case of emergencies. 

l'ERSONAL ROLES AND R~:SPONSIBJUTmS 

Name ll.ole l'hone. 

~u,:...!..!r~JJlil'\::l..t:w·t:;al:.L: llllrt~~'< !Y~P.r!...__ ____ :::::] _r=_sUQ_on_s_ih.-111-tv_o-fP-ro_rect , I =~=~:~-;-~~-~2-T-Jll._-1 -,_] 
LY!ar_k.S~i~y_··--·-·~--...J.L.!..!.!,fi~o:W.~.~~~~.!Wll61.'.!.LI--JI~Offi~c~e:.:..: Cu9:.,?.~7L.Jl:..!.lR~6-:.L'i :..-. ..w'ilw1£..2 -~---! 
I P.mject Ei~ld Rn~:iiJI".cr "-----..l..o!~~:.:.l.l;l;l~:..:..:.:.~l..l.l----· . CeJl Phqne;_"£9:U)_171 - ncn I 
~--~-----~---------------~----------~ 
~..l.J...J...:o:~ tai11.:!.1~~-___ ·------1-~-------------' Offiee: (9:17) ~65- 31 R9 

Mo n Wao;te lvfanaJ!~ill~!lL_....~.._~~-----------.J.--·-----------

Jareg~s~·---------------~~~~w~~~~~~ 

_fu~ Health &Safetv C:oordiniU.QL-1---------~t:""""------1-----------......i 

l~mua~=e=~~--------------~~~~ 
~UllillJ~~&~l~; _____________ ~--------------------~~-------------------1 

H 

(An Addeuclmu lu the EG&G Mou:td Gi!neral Heal Ill and Safety Plan MD-1 02116, Gl) 



:J.3.0 EME.RGENCY Pl~~:PARE.Di\1Jl:SS 

From the SlTE MA.P: be familiar with the site work zones, evacuation routes, and safe refuges for workers in 
case of emergencies. 

PERSONAL ROLES AND RESPONSliUL!:'f~U3:S 

Nnme Role Phone 

_[[ll.tJ.l¥1~~ Overall responsibilitv Qf Proiect Office: (937) 865 - ~~4J.._' --t 

Pmje.ct M.auagt"..r"----_____ ,1_ ___________ ..._E~r t~~~~f!-?J~I~g,__· -----l 

~ J.\tlound Waste l\tiana1!ement 

I Office: (937) 865 - a.;._ --1 

~~!!.il;}.IJ]$ ______ [ V c 1ce· 37 Cli.Jii¥711-------l 
site L~i.§imf.J.i ....... : -------L!Iifl~~~tt~~,~~ffi1il&izt~l:, ..... : _ _, 

_$l.J9.t{\\ilf[!~ Industrial Hygiene Reyresentative Office: (937) g6s - ~!£9,''-______ 
,_,r=vi"'"'ou=n~d..:,jiS,.,.,8~.:.H..__ _____ _.__ ___________ [i~~t{:)~~*7lt1~[ti~f;i42~@[,•'-_ __. 

::.:t~m!i'\:!w~v~;..;..· -------+~~ioloWL!f~!iti~l:&li'~il 1 s - ~~,g~-----~ 
' fruUJ.d Radjologi ...... """'""'.q.u.t.LIJ.L.&.LI.LI""--..1---------------'-...._ager (937) 341 - g~~~---' 

:mvlERCENCY CONTACTS: All emergency services ON-SITI3: (Building 34) can911 01" 865-4040. 
Other emergency services may be reached at the telephone numbers shown below. 

Secu1ity Police 365-3318 

Ambulance/Fire 865 ~ 3313 

Medjcal Clinic 865- 3414 

Doctor 865 - 3414 

(An Addet~durn to the ~:G&G Mound General Hcaltll and Safety Pian MD·10ZS6, Gl) Mar~h 1996 
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El\'IERGJ~NCY CONTACTS: All emergency services ON·SlTE (Building 34) can911 Or 865-4040. 
Other emergency services may be reached at the telephone numbers shown below. 

Security Police 865- 3318 

Ambulance/Fire 865-3313 

· Medical Clinic 865-3414 

Doctor "865- 3414 

(An Addendum to thP. .EG.:"<G MoMd General1i.ealll1 8lld Sal<t.v Pbn MD· Hl186. Gl) 
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14.0 .RECORD I{J~El'lJNG REQUlRI~JVfENTS 

(Mark with an X as appropriate) 

H~nrdous Chemicals 
Area monitoring 
Personnel monit01ing 

Oxygen Level Measurements 

.li'lamJrulhiJity 1\lle..'lsu rements 

Joni? .. ing Radial ion 
Worker dose 
Contamination levels 
Airborne contamination level 

Non-Ionizing .IOtdiation 
UV level measurement<.: 
Microwave level measurements 
Laser power level measurements 

.Biologi~'ll 

Personnel exposure monitoring 

Electricnl 
Tag-out records 

Noise 
Area monitoring 
Personnel monitoring 

lUruninalion 
Area foot-candle measurements 

PersmmeJ Medical Monitoring 

Safcl)' lncidents 
OSHA accident records 
Accident/incident reports 

X 
X 

X 

X 

X 
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Personal Protection Equipment 
Inspection of Clotl1ing 

Respirators 
Gloves 
Boots 

Waste Dispo~'ll Manifests 

SpiJilucident ·Repoet~ 

Training or Employees 

Emeq;ency Response Training 

Confined Space Permi1: 

Welding Penni!: 

Excavation Permfts 

Radiation Work Penult 

D&.D Worl" ])e:rmit 

(An AddeJ1dwn lo lhe EG&G Muund Ge.neral Health and Safety Plan Mf>-10236, Gt) A-iarch 1996 
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15.6 SIGN·JN SHl~ AND 'I'RAJNlNG REQUIRll:MJ!:NTS 

Pll81' 28 of2S 
RIMsi.on No.: __Q__ 

Revision bate: 2l::J.2::12!!l 

. . 
SIIJNA~.l'U'tm AFPJP.MS TffAl'TBB WORKER HAS :SBBN BR!Bf!ED OR HAS READ THE SS-IfASP AND UNDBRS1:'.ANDS THE BA7..ARDS AND 
JNPOR.".fATION CONTAINBD WlTEON. AJ ... J ... ON-SITE WORKI<:RS AND VISITORS MUST READ AND SIGN THIS SHEET BEFORE SITE I'!NTRY 
CAN BE PE.R.i\tlTmJ). THE SrrB SUPBRV1SORMUST VERlFY 1HAT Tim T'RAJ'I'.'JNG REQUIR.BMBNTS HA VB BJ!BN MET AS OU'T1JNHD lN SBCI'fON 
1 1..0 OF TI:ilS DOCUMENT I 

~·~-----------------------------------------
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