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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

FOR YOUR SAFETY - READ BEFORE OPERATING 
Warning: If you do not follow these instructions exactly, a fire or explosion may result, 

causing property damage, personal injury or loss of life. Call (800) 831-7133 
for additional free copies of these instructions. 

Do not store or use gasoline or other flammable vapors and liquids in 
the vicinity of this or other appliances. 

For Your 
Safety 

Warning: Improper installation, adjustment, alteration, service or maintenance can cause 
property damage, personal injury or death.  Installation and service must be performed by a 
qualified installer, service agency or the gas supplier. 

To 
Consumer 
Retain For 

Future 
Reference 

Ó·²·Ó¿¨ r éë ú ïðð 
ßÞÑÊÛÙÎÑËÒÜ ÐÑÑÔ ú ÍÐß ØÛßÌÛÎÍ 

ÑÐÛÎßÌ×ÑÒ ú ×ÒÍÌßÔÔßÌ×ÑÒ ÓßÒËßÔ 

×ÓÐÑÎÌßÒÌ ÍßÚÛÌÇ ×ÒÍÌÎËÝÌ×ÑÒÍ 

ÎÛßÜ ßÒÜ ÚÑÔÔÑÉ ßÔÔ ×ÒÍÌÎËÝÌ×ÑÒÍ 

ÍßÊÛ ÌØÛÍÛ ×ÒÍÌÎËÝÌ×ÑÒÍ 

ÉßÎÒ×ÒÙ 

WHAT TO DO IF YOU SMELL GAS 
• Do not try to light any appliance. 
• Do not touch any electrical switch; do not use any phone in your building. 
• Immediately call your gas supplier from a neighbor's phone. 

Follow the gas supplier's instructions. 
• If you cannot reach your gas supplier, call the fire department. 

ÉßÎÒ×ÒÙ 

U.S. Patent Numbers 
5,201,307 

Ð»²¬¿·® É¿¬»® Ð±±´ ¿²¼ Í°¿ô ×²½ò 
ïêîð Ø¿©µ·²­ ßª»òô Í¿²º±®¼ô ÒÝ îéííð   øçïç÷ ëêêóèððð 

ïðçëï É»­¬ Ô±­ ß²¹»´»­ ßª»òô Ó±±®°¿®µô Ýß çíðîï   øèðë÷ ëëíóëððð
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Ý«­¬±³»® Í»®ª·½» 

×º §±« ¸¿ª» ¯«»­¬·±²­ ¿¾±«¬ ±®¼»®·²¹ Ð»²¬¿·® ®»°´¿½»³»²¬ °¿®¬­ô ¿²¼ °±±´ °®±¼«½¬­ô 

°´»¿­» «­» ¬¸» º±´´±©·²¹ ½±²¬¿½¬ ·²º±®³¿¬·±²æ 

Ý«­¬±³»® Í»®ª·½» øè ßòÓò ¬± ë ÐòÓò  Û¿­¬»®² ¿²¼ Ð¿½·º·½ Ì·³»­÷ 

Ð¸±²»æ øèðð÷ èíïóéïíí 

Ú¿¨æ øèðð÷ îèìóìïëï 

Ì»½¸²·½¿´ Í«°°±®¬ 

Í¿²º±®¼ô Ò±®¬¸ Ý¿®±´·²¿ øè ßòÓò ¬± ë ÐòÓò  Û¿­¬»®² Ì·³»÷ 

Ð¸±²»æ øçïç÷ ëêêóèððð 

Ú¿¨æ øçïç÷ ëêêóèçîð 

Ó±±®°¿®µô Ý¿´·º±®²·¿ øè ßòÓò ¬± ë ÐòÓò  Ð¿½·º·½ Ì·³»÷ 

Ð¸±²»æ øèðë÷ ëëíóëððð øÛ¨¬ò ëëçï÷ 

Ú¿¨æ øèðë÷ ëëíóëëïë 

É»¾ ­·¬» 
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

Introduction 

Ó·²·Ó¿¨ r éë ú ïðð 
ßÞÑÊÛÙÎÑËÒÜ ÐÑÑÔ ßÒÜ ÍÐß ØÛßÌÛÎÍ 

Congratulations on your purchase of a MiniMax 100 high performance heating system. Proper installation and 
service of your new heating system and correct chemical maintenance of the water will ensure years of 
enjoyment. The MiniMax 100 is a compact, lightweight and efficient gas fired high performance aboveground 
pool and spa heater that can be connected to schedule 40 CPVC or ABS pipe and has a built-in top. Unless 
noted otherwise, all instructions refer to both the MiniMax 75 and MiniMax 100 heaters designated collectively 
as the "MiniMax 100". The heater features include the following features. 

• Reliable direct-spark ignition (DSI) system available in propane or natural gas versions. 

• Millivolt standing pilot versions in propane and natural gas, when no convenient line power is present. 

• Quiet and dependable operation from packaged burner system proven reliable in worldwide usage. 

• Heat exchanger constructed of premium non-corroding materials including bronze headers standard. 

• The controls have been designed to be very easy to troubleshoot and very easy to access and replace in 
the rare event of a malfunction-making the MiniMax 100 user friendly. 

×ÓÐÑÎÌßÒÝÛ ÒÑÌ×ÝÛÍ ÚÑÎ ÌØÛ ×ÒÍÌßÔÔÛÎ ßÒÜ ÑÐÛÎßÌÑÎ 

The manufacturer’s warranty may be void if, for any reason, the heater is improperly installed and /or operated. 
Be sure to follow the instructions set forth in this manual. 

These heaters are designed for the heating of chlorine, bromine or salt system swimming pools and spas, and 
should never be employed for use as space heating boilers or general purpose water heaters. 

ÝÑÜÛÍ 

The installation must conform with local codes or in the absence of local codes with the latest National Fuel Gas 
Code, ANSI Z223.1, and the latest edition of the National Electrical Code, NFPA 70. 

Installation in Canada to be made in accordance with the latest CAN/CGA-B149.1 or .2 and CSA C22.1 
Canadian Electric Code, part 1.
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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

ÍßÚÛÌÇ ÎËÔÛÍ 

1. Spa or hot tub water temperatures should never 
exceed 104 °F (40 °C).  A temperature of 100 °F 
(38 °C) is considered safe for a healthy adult. 
Special caution is suggested for young children. 

2. Drinking of alcoholic beverages before or 
during spa or hot tub use can cause drowsiness 
which could lead to unconsciousness and 
subsequently result in drowning. 

3. Pregnant women beware!  Soaking in water 
above 102° F. (39° C.) can cause fetal damage 
during the first three months of pregnancy 
(resulting in the birth of a brain-damaged or 
deformed child).  Pregnant women should stick 
to the 100° F. (38° C.) maximum rule. 

4. Before entering the spa or hot tub, the user should 
check the water temperature with an accurate 
thermometer.  Spa or hot tub thermostats may err 
in regulating water temperatures by as much as 
4° F. (2.2° C.). 

5. Persons with medical history of heart disease, 
circulatory problems, diabetes or blood pressure 
problems should obtain their physician's advice 
before using spas or hot tubs. 

6. Persons taking medication which induce 
drowsiness, such as tranquilizers, antihistamines or 
anticoagulants  should not use spas or hot tubs. 

Ñ°»®¿¬·±² Ñ°»®¿¬·±² Ñ°»®¿¬·±² Ñ°»®¿¬·±² Ñ°»®¿¬·±² 

This instruction manual provides operating instructions, installation, and service information for the MiniMax 100 
high performance heater. The information in this manual applies to the MiniMax 75, and 100, natural gas and 
propane, DSI; and MiniMax 100 millivolt standing pilot heater models. 
It is very important the owner/installer read and understand the section covering installation and recognize the 
local code and state codes before installing the MiniMax 100. History and experience have shown that 
most heater damage is caused by improper installation practices. 

ÉßÎÎßÒÌÇ ×ÒÚÑÎÓßÌ×ÑÒ 

The MiniMax 100 pool heater is sold with a limited factory warranty. Specific details are described on the 
back cover of this manual and a copy of the warranty and warranty registration card are included with 
the product. Return the warranty registration card after filling in the serial number from the rating plate inside the 
heater.  For ordering parts, you should indicate model and serial numbers of the heater.  If the parts are 
requested for warranty, you must also indicate the date of installation. 

Pentair Water Pool and Spa's high standards of excellence include a policy of continuous product 
improvement resulting in your state-of-the-art heater. We reserve the right to make improvements 
which change the specifications of the heater without incurring an obligation to update current heater 
equipment. 

Í¸±«´¼ ±ª»®¸»¿¬·²¹ ±½½«® ±® ¬¸» ¹¿­ ­«°°´§ º¿·´ ¬± ­¸«¬ ±ººô ¬«®² ±ºº ¬¸» ³¿²«¿´ ¹¿­ ½±²¬®±´ ª¿´ª» ¬± ¬¸» 

¿°°´·¿²½»ò  Ü± ²±¬ «­» ¬¸·­ ¸»¿¬»® ·º ¿²§ °¿®¬ ¸¿­ ¾»»² «²¼»® ©¿¬»®ò  ×³³»¼·¿¬»´§ ½¿´´ ¿ ¯«¿´·º·»¼ ­»®ª·½» 

¬»½¸²·½·¿² ¬± ·²­°»½¬ ¬¸» ¸»¿¬»® ¿²¼ ¬± ®»°´¿½» ¿²§ °¿®¬ ±º ½±²¬®±´ ­§­¬»³ ¿²¼ ¹¿­ ½±²¬®±´ ©¸·½¸ ¸¿­ 

¾»»² «²¼»® ©¿¬»®ò 

ÉßÎÒ×ÒÙ
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

FOR YOUR SAFETY:  READ BEFORE LIGHTING 

A. This heater is equipped with an ignition device 
which automatically lights the main burner.  Do not 
try to light the main burner by hand. 

B. BEFORE OPERATING smell all around the 
heater area for gas.  Be sure to smell next to the 
floor because some gas is heavier than air and will 
settle on the floor. 

WHAT TO DO IF YOU SMELL GAS 

- Do not try to light any heater. 

- Do not touch any electric switch; do not use any 
phone in your building. 

- Immediately call your gas supplier from a neighbor's 
phone.  Follow the gas supplier's instructions. 

- If you cannot reach your gas supplier, call the Fire 
Department. 

C. Use only your hand to push in or turn the gas 
control knob.  Never use tools.  If the knob will not 
push in or turn by hand, don't try to repair it. Call a 
qualified service technician.  Forced or attempted 
repair may result in a fire or explosion. 

D. Do not use this heater if any part has been under 
water.  Immediately call a qualified service 
technician to inspect the heater and to replace any 
part of the control system and any gas control 
which has been under water. 

Ó×Ò×ÓßÈ ïðð Ü×ÎÛÝÌóÍÐßÎÕ ×ÙÒ×Ì×ÑÒ Ô×ÙØÌ×ÒÙñÑÐÛÎßÌ×ÑÒó 

ÒßÌËÎßÔ ÙßÍ ú ÐÎÑÐßÒÛ 

Ñ°»®¿¬·±² ø½±²¬¼ò÷ 

ÑÐÛÎßÌ×ÒÙ ×ÒÍÌÎËÝÌ×ÑÒÍ 

1. STOP! Read the safety information above. 

2. Set the thermostat to lowest setting, fully counterclockwise. 
3. Turn off electric power to the heater. 

4. This heater is equipped with an ignition device which automatically lights the main burner. Do not try to light 
the main burner by hand. 

5. Remove the control access door. 

6. Turn the gas control lever to "OFF". 
7. Wait five (5) minutes to clear out any gas. If you then smell gas, STOP! Follow "B" in the safety 

information above. If you don't smell gas, go to the next step. 

8. Turn the gas control lever to "ON". 
9. Replace the control access door. 

10. Turn on the electrical power to the heater. 
11. Set the thermostat to the desired setting. 

12. If the heater will not operate, follow the instructions "To Turn Off Gas To Heater" and call your service 
technician or gas supplier. 

1. Set the thermostat to lowest setting. 
2. Turn off all electric power to the heater if service 

is to be performed. 

3. Remove control access door. 
4. Turn gas control lever to "OFF". Do not force. 
5. Replace control access door. 

TO TURN OFF GAS TO HEATER 

If you do not follow these instructions exactly, a fire or explosion may result causing personal injury, loss of 
life and property damage. 
Since propane gas is heavier than air, escaping propane will accumulate and remain at ground level. Do not 
attempt to light the heater. If you suspect a propane leak, lighting the heater can result in a fire or explosion 
which can cause personal injury, death, and property damage. 

ÉßÎÒ×ÒÙ
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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

Ô×ÙØÌ×ÒÙ ×ÒÍÌÎËÝÌ×ÑÒÍ 
1. STOP! Read the safety information above. 

2. Set the thermostat to the lowest setting. 

3. Turn off all electric power to the heater. 

4. Remove the control access door. 

5. Push in the gas control valve slightly and turn clockwise to "OFF". 

6. The knob cannot be turned from "PILOT" to "OFF" unless the knob is 
pushed in slightly. Do not force. 

7. Wait five (5) minutes to clear out any gas.  If you then smell gas, STOP! Follow "B" in the 
safety information above.  If you don't smell gas, go to next step. 

8. Turn the knob on the gas control to counterclockwise to "PILOT"; see Figure 1. 

9. Push the control knob all the way and hold in. Immediately light the pilot with Presslite matchless ignition system 
by pressing the red igniter button, (located at panel next to the gas valve). Continue to hold the control knob in 
for about (1) minute after the pilot is lit. Release knob and it will pop back up. Pilot should remain lit. If it goes 
out, repeat steps 4 through 7. 

10. If the knob does not pop up when released, stop and immediately call your service technician or gas supplier. 

11. If the pilot, see Figure 2, will not stay lit after several tries, turn the gas control knob to "OFF" and call your 
service technician or gas supplier. 

12. Turn the gas control knob counterclockwise to "ON". 

13. Replace the control access door. 

14. If the heater will not operate, follow the instructions "To Turn Off Gas To Heater" and call your service 
technician or gas supplier. 

ÌÑ ÌËÎÒ ÑÚÚ ÙßÍ ÌÑ ØÛßÌÛÎ 

Ñ°»®¿¬·±² ø½±²¬¼ò÷ 

Ó×ÔÔ×ÊÑÔÌ Ô×ÙØÌ×ÒÙñÑÐÛÎßÌ×ÑÒó ÒßÌËÎßÔ ÙßÍ ú ÐÎÑÐßÒÛ 

FOR YOUR SAFETY:  READ BEFORE LIGHTING 

Figure 2. 

A. This heater has a pilot that must be lit manually. When 
lighting the pilot follow these instructions exactly. 

B. BEFORE LIGHTING smell all around the heater area 
for gas.  Be sure to smell next to the floor because some 
gas is heavier than air and will settle on the floor. 

WHAT TO DO IF YOU SMELL GAS 
- Do not try to light any heater. 
- Do not touch any electric switch; do not use any phone 

in your building. 
- Immediately call your gas supplier from a neighbor's 

phone.  Follow the gas supplier's instructions. 

- If you cannot reach your gas supplier, call the Fire 
Department. 

C. Use only your hand to push in or turn the gas control 
knob.  Never use tools.  If the knob will not push in or 
turn by hand, don't try to repair it. Call a qualified service 
technician.  Forced or attempted repair may result in a 
fire or explosion. 

D. Do not use this heater if any part has been under water. 
Immediately call a qualified service technician to inspect 
the heater and to replace any part of the control system 
and any gas control which has been under water. 

Figure 1. 

ÉßÎÒ×ÒÙ 
If you do not follow these instructions exactly, a fire or explosion may result causing personal injury, 
loss of life and property damage. 
Since propane gas is heavier than air, escaping propane will accumulate and remain at ground level. Do 
not attempt to light the heater. If you suspect a propane leak, lighting the heater can result in a fire or 
explosion which can cause personal injury, death, and property damage. 

1. Set the thermostat to lowest setting. 
2. Turn off all electric power to the heater if service 

is to be performed. 
3. Remove control access door. 
4. Turn gas control lever to "OFF". Do not force. 

5. Replace control access door.
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

ØÛßÌÛÎ ÑÐÛÎßÌ×ÑÒ 

ÙÛÒÛÎßÔ 
The MiniMax 100 DSI employs a microprocessor 
based Direct Spark Ignition (DSI) system to light the 
main burner and therefore has no pilot. The ignition 
circuit operates at 24 VAC and requires that line 
voltage 115/230 be supplied to the heater. 

The MiniMax 100 MV (Millivolt) requires no external 
power source and the control circuit derives all its 
power from the energy generated from the standing 
pilot/ thermopile-generator combination. Note: Some 
states ,including California, have energy conservation 
regulations preventing the sale and use of certain 
standing pilot (millivolt) equipment. 

The MiniMax 100 DSI Control utilizes a 
microprocessor to continually and safely monitor, 
analyze, and control the proper operation of the gas 
burner. The DSI Control features LED diagnostics, 
automatic one hour reset, and flame current test pins. 
The LED is located on the DSI. 

ÝÑÒÌÎÑÔÍ ÑÐÛÎßÌ×ÑÒ øÜÍ× ÍÇÍÌÛÓ÷ 

Ø»¿¬ Ó±¼» 
1. When a call for heat is received from the thermostat 

supplying 24 volts to TH terminal on control, the 
control will reset, perform a self check routine, and 
flash the diagnostic LED for up to four seconds. 
After a brief delay the gas valve is energized and 
the ignition electrode begins to spark for the four 
(4) second trial for ignition (TFI) period. 

2. When flame is detected during the trial for ignition, 
sparking is shut-off immediately and the gas valve 
remains energized. The thermostat and main burner 
flame are constantly monitored to assure the system 
continues to operate properly. 
a.When the thermostat is satisfied and the demand 

for heat ends, the main valve is de-energized 
immediately. 

Screw A 

Ñ°»®¿¬·±² ø½±²¬¼ò÷ 

Knob Stopper 

Figure 3. 

ÑÐÛÎßÌ×ÒÙ øÝÑÒÌÎÑÔÍ÷ 

Ü×ÎÛÝÌ ÍÐßÎÕ ÛÔÛÝÌÎÑÒ×Ý ßÒÜ 

Ó×ÔÔ×ÊÑÔÌ ÓÑÜÛÔÍ 
For convenience and economy all MiniMax 100 
heaters are equipped with a thermostat on the front of 
the heater control panel; see Figure 3. 

Direct Spark MiniMax 100  heaters are equipped 
with an electronic thermostat while Millivolt MiniMax 
100 heaters have a mechanical thermostat. 

The Pool/Off/Spa switch allows the heater to be turned 
off when heating is not desired. 

1. "ON" position - Maintains selected pool temperature. 

2. "OFF" position - Heater will not come on regardless 
of drop in pool temperature. 

ÌØÛÎÓÑÍÌßÌ ßÜÖËÍÌÓÛÒÌ 

The knob with locking feature eliminates the need for 
constant thermostat adjustments.  Set the knob pointer 
to the desired spa temperature. 

ÒÑÌÛ 

Ì± »´·³·²¿¬» »®®±® ¼«» ¬± °·°·²¹ ¸»¿¬ ´±­­»­ 

³»¿­«®» °±±´ ¬»³°»®¿¬«®» ©·¬¸ ¿² ¿½½«®¿¬» 

¬¸»®³±³»¬»® ¼·®»½¬´§ ¿¬ ¬¸» °±±´ ±® ­°¿ò 

If further adjustment is needed rotate the knob until the 
desired temperature is obtained. This knob position 
corresponding to your desired maximum pool or spa 
temperature may now be preset (locked) by the knob 
stopper which prevents the knob from being turned 
beyond the maximum temperature you set. 

ÌØÛÎÓÑÍÌßÌ ÕÒÑÞ ÍÌÑÐÐÛÎ 

Each thermostat is equipped with a mechanical stop 
that can be locked or unlocked with use of a screw- 
driver to prevent temperatures in excess of that 
desired by the user; see Figure 3. 

The maximum setting can be adjusted by loosening 
the screw "A" and turning the stopper dial to desired 
maximum setting.  Lock the setting by tightening the 
screw. The Mechanical stop is under the knob. 
Ensure that the knob is stopping at the correct posi- 
tion when the knob is rotated clockwise from a lower 
temperature position.
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Ú¿·´«®» ¬± Ô·¹¸¬ó Ô±½µ±«¬ 

1. Should the main burner fail to light, or flame is not 
detected during the trial-for-ignition (TFI) period 
the control will go into lockout and the valve will 
be turned off immediately. 

2. Recovery from lockout requires a manual reset by 
resetting the thermostat or turning off the ON/OFF 
switch for a minimum period of 5 seconds. 

×ÓÐÑÎÌßÒÌÿ 

×Ì ×Í ÎÛÝÑÓÓÛÒÜÛÜ ÌØßÌ ÒÑ ÓÑÎÛ ÌØßÒ 

ÌÉÑ ×ÙÒ×Ì×ÑÒ ßÌÌÛÓÐÌÍ ×Ò ÍËÝÝÛÍÍ×ÑÒ 

ÞÛ ÐÛÎÚÑÎÓÛÜ ÚÑÎ ÒßÌËÎßÔ ÙßÍ 

ÍÇÍÌÛÓÍ ò ÞÛÚÑÎÛ ÚËÎÌØÛÎ ×ÙÒ×Ì×ÑÒ 

ßÌÌÛÓÐÌÍ Éß×Ì ßÌ ÔÛßÍÌ Ú×ÊÛ Ó×ÒËÌÛÍ 

ÚÑÎ ÙßÍ ÌÑ ÝÔÛßÎò 

ÚÑÎ ÐÎÑÐßÒÛ øÔÐÙ÷ ÍÇÍÌÛÓÍ ßÔÔÑÉ ßÌ 

ÔÛßÍÌ Ú×ÊÛ øë÷ Ó×ÒËÌÛÍ ÞÛÌÉÛÛÒ 

×ÙÒ×Ì×ÑÒ ßÌÌÛÓÐÌÍ ÚÑÎ ÌØ×Í ØÛßÊ×ÛÎó 

ÌØßÒóß×Î ÙßÍ ÌÑ ÍßÚÛÔÇ Ü×ÍÍ×ÐßÌÛò 

ßÚÌÛÎ ÌÉÑ ËÒÍËÝÝÛÍÍÚËÔ ×ÙÒ×Ì×ÑÒ 

ßÌÌÛÓÐÌÍ É×ÌØ ÐÎÑÐßÒÛ ÑÐÛÒ ÌØÛ 

ÞËÎÒÛÎ ßÝÝÛÍÍ ÜÑÑÎ ßÒÜ Éß×Ì ßÌ 

ÔÛßÍÌ ÌØ×ÎÌÇ øíð÷ Ó×ÒËÌÛÍ ÞÛÚÑÎÛ 

ÎÛÐÔßÝ×ÒÙ ÜÑÑÎ ÌÑ ßÌÌÛÓÐÌ ÚËÎÌØÛÎ 

×ÙÒ×Ì×ÑÒ ßÌÌÛÓÐÌÍò 

ÒÑÌÛ 
Ò±®³¿´´§ ¬¸» ¸»¿¬»® ©·´´ ´·¹¸¬ ·² ¬¸» º·®­¬ ±® 

­»½±²¼ ¿¬¬»³°¬ò ß²¼ ©·¬¸ ¬¸» »¨½»°¬·±² ±º ¿ ²»© 

·²­¬¿´´¿¬·±² ±® ±²» ¬¸¿¬ ̧ ¿­ ¾»»² ­¸«¬ ¼±©² º±® 

¿² »¨¬»²¼»¼ °»®·±¼ô ©¸»®» ¬¸»®» ·­ ½±²­·¼»®¿¾´» 

¿·® ¬®¿°°»¼ ·² ¬¸» ¹¿­ ­«°°´§ ́ ·²»ô «²­«½½»­­º«´ 

·¹²·¬·±² ·²¼·½¿¬»­ ±¬¸»® °®±¾´»³­ ©·¬¸ ¬¸» 

·¹²·¬·±² ­§­¬»³ ó ­«½¸ ¿­ ¿² «²½´»¿² ·¹²·¬·±² 

»´»½¬®±¼» ·³°»¼·²¹ º´¿³» ­»²­·²¹ò 

3. If the thermostat is still calling for heat one hour 
after a lockout the control will automatically reset 
and attempt to ignite the burner again. 

Ú´¿³» Ú¿·´«®»óÎ»ó×¹²·¬·±² 

1. If the established flame signal is lost while the 
burner is operating, the control will respond within 
0.8 seconds. The H.V. spark will be energized for a 
trial for ignition period in an attempt to relight the 
burner. 

a. If the burner does not light the control will 
de-energize the gas valve, shutting off the gas 
flow, and the control will go into lockout as 
described above in “Failure to Light-Lockout”. 
If flame is re-established, normal operation 
resumes. 

Ñ°»®¿¬·±² ó Ø»¿¬»® ø½±²¬¼ò÷ 

Ý±²¬®±´ Ú¿«´¬ óÜ·¿¹²±­¬·½ ÔÛÜ Ý±²¼·¬·±²­ 

Û®®±® Ó±¼» ÔÛÜ ×²¼·½¿¬·±² 

×²¬»®²¿´ Ý±²¬®±´ Ú¿·´«®» Í¬»¿¼§ ±² 

Ú´¿³» Í»²­» Ú¿«´¬ î º´¿­¸»­ 

×¹²·¬·±² Ô±½µ±«¬ í º´¿­¸»­ 

The DSI Ignition Control can be accessed after 
removing the heater’s front control panel. The 
diagnostic LED located on the top of the DSI control 
will flash on for 1/4 second, then off for 1/4 second 
during a fault condition. The pause between fault codes 
is 3 seconds.
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Ð®±°»® Û´»½¬®±¼» Ô±½¿¬·±² 

Proper location of the ignition electrode assembly is 
important for optimum and safe system performance. 
The electrode assembly should be located as noted in 
Figure 4. The electrode assembly is NOT field repairable 
and must be replaced if damaged. 

Service Checks 

Í§³°¬±³ Ý¿«­»ñÝ«®» 

ïò Ü»¿¼ ßò Ó·­©·®»¼ 

Þò Ì®¿²­º±®³»® ¾¿¼ 

Ýò Ú«­»ñ½·®½«·¬ ¾®»¿µ»® ±°»² 

Üò Þ¿¼ ½±²¬®±´ ø½¸»½µ ÔÛÜ º±® ­¬»¿¼§ ±²÷ 

îò Ì¸»®³±­¬¿¬ ±²ô ßò Ó·­©·®»¼ 

²± ­°¿®µ Þò Þ¿¼ ¬¸»®³±­¬¿¬ ²± ª±´¬¿¹» à 

¬»®³·²¿´ ÌØ 

íò Ê¿´ª» ±²ô ²± ­°¿®µ ßò Í¸±®¬»¼ ×¹²ò »´»½¬®±¼» 

Þò Ñ°»² ØÊ ×¹² ½¿¾´» 

Ýò Ó·­©·®»¼ 

Üò Þ¿¼ ÜÍ× ½±²¬®±´ 

ìò Í°¿®µ ±²ô ²± ª¿´ª» ßò Ê¿´ª» ½±·´ ±°»² 

Þò Ñ°»² ª¿´ª» ©·®» 

Ýò Þ¿¼ ½±²¬®±´ ø¿´­± ½¸»½µ ª±´¬¿¹» 

¾»¬©»»² Êï ú Êî÷ 

ëò Ú´¿³» ±µ¿§ ¼«®·²¹ ßò Þ¿¼ »´»½¬®±¼» 

ÌÚ×ô ²± º´¿³» ­»²­» Þò Þ¿¼ Íï ±® ØÊ ©·®» 

ø¿º¬»® ÌÚ×÷ Ýò Ð±±® ¹®±«²¼ ¿¬ ¾«®²»® 

Üò Ð±±® º´¿³» ø½¸»½µ º´¿³» ­»²­±® 

½«®®»²¬ô ©¸·½¸ º±´´±©­÷ 

Ñ°»®¿¬·±² ó Ø»¿¬»® ø½±²¬¼ò÷ 

Ú´¿³» Í»²­±® Ý«®®»²¬ Ý¸»½µ 

Flame current is the current which passes through 
the flame sensor to ground. The minimum flame 
current necessary to keep system from lockout is 0.7 
microamperes. To measure flame current, connect 
DC microammeter to the FC- FC+ terminals as 
shown in Figure 5. The meter should read 0.7 
microamperes or higher when the heater is firing. 

Figure 4. 

Figure 5.
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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

Maintenance 

It is recommended that you check the following items 
at least every six months  and at the beginning of every 
swimming season. 

1. Examine the venting system.  Make sure there are 
no obstructions in the flow of combustion and 
ventilation air. 

2. Visually inspect the main burner and the pilot 
burner flame (on millivolt models).  The normal 
color of the flame is blue. When flame appears 
yellow, burners should be inspected and cleaned; 
see Figure 6. 

3. Keep the burner area clear and free from combus- 
tibles and flammable liquids. 

ÛÒÛÎÙÇ ÍßÊ×ÒÙ Ì×ÐÍ 

1. If possible, keep pool or spa covered when not in 
use.  This will not only cut heating costs, but also 
keep dirt and debris from settling in the pool and 
conserve chemicals. 

2. Reduce the pool thermostat setting to 78° F. or 
lower.  This is accepted as being the most healthy 
temperature for swimming by the American Red 
Cross. 

3. Use an accurate thermometer. 

4. When the proper maximum thermostat settings 
have been determined, tighten the thermostat knob 
stopper. 

5. Set time clock to start circulation system no earlier 
than daybreak.  The swimming pool loses less heat 
at this time. 

6. For pools that are only used on the weekends, it is 
not necessary to leave the thermostat set at 78 °F. 
Lower the temperature to a range that can be 
achieved easily in one day.  Generally, this would 
be 10° F. to 15° F., if pool heater is sized properly. 

7. During the winter or while on vacation, turn heater 
off. 

8. Set up a regular program of preventative 
maintenance for the heater each new swimming 
season.  Check heat exchanger, controls, burners, 
operation, etc. 

Óß×ÒÌÛÒßÒÝÛ ×ÒÍÌÎËÝÌ×ÑÒÍ 

ÍÐÎ×ÒÙ ßÒÜ ÚßÔÔ ÑÐÛÎßÌ×ÑÒ 

If the pool is being used occasionally, do not turn the 
heater completely off. Set the thermostat down to 65° F. 
This will keep the pool and the surrounding ground warm 
enough to bring the pool up to a comfortable swimming 
temperature in a shorter period of time. 

É×ÒÌÛÎ ÑÐÛÎßÌ×ÑÒ 

If the pool won't be used for a month or more, turn the 
heater off at the main gas valve.  For areas where 
there is no danger of water freezing, water should 
circulate through the heater all year long, even though 
you are not heating your swimming pool. This heater 
should not be operated out doors at temperatures 
below 32° F. (0° C.). Where freezing is possible, it is 
necessary to drain the water from the heater. This may 
be done by opening the drain valve located at the inlet/ 
outlet header allowing all water to drain out of the 
heater.  It would be a good practice to use compressed 
air to blow the water out of the heat exchanger. 

Blue Flame 

Figure 6.
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

ÝØÛÓ×ÝßÔ ÞßÔßÒÝÛ 

ÐÑÑÔ ßÒÜ ÍÐß ÉßÌÛÎ 
Your  Pentair Water Pool and Spa pool heater was 
designed specifically for your spa or pool and will give 
you many years of trouble free service provided you keep 
your water chemistry in proper condition. 
Three major items that can cause problems with your 
pool heater are improper pH, disinfectant residual, and 
total alkalinity.  These items, if not kept properly balanced, 
can shorten the life of the heater and cause permanent 
damage. 

ÉØßÌ ß Ü×Í×ÒÚÛÝÌßÒÌ ÜÑÛÍ 

Two pool guests you do not want are algae and bacteria. 
To get rid of them and make pool water sanitary for 
swimming - as well as to improve the water's taste, odor 
and clarity - some sort of disinfectant must be used. 

Chlorine and bromine are universally approved by health 
authorities and are accepted disinfecting agents for 
bacteria control. 

ÉØßÌ ×Í ß Ü×Í×ÒÚÛÝÌßÒÌ 

ÎÛÍ×ÜËßÔá 

When you add chlorine or bromine to the pool water, a 
portion of the disinfectant will be consumed in the process 
of destroying bacteria, algae and other oxidizable 
materials.  The disinfectant remaining is called chlorine 
residual or bromine residual.  You can determine the 
disinfectant residual of your pool water with a reliable 
test kit, available from your local pool supply store. 
You must maintain a disinfectant residual level adequate 
enough to assure a continuous kill of bacteria or virus 
introduced into pool water by swimmers, through the air, 
from dust, rain or other sources. 

It is wise to test pool water regularly.  Never allow 
chlorine residual to drop below 0.6 ppm (parts per million). 
The minimum level for effective chlorine or bromine 
residual is 1.4 ppm. 

pH - The term pH refers to the acid/alkaline balance of 
water expressed on a numerical scale from 0 to 14.  A test 
kit for measuring pH balance of your pool water is available 
from your local pool supply store; see Table 1. Muriatic 
Acid has a pH of about 0. Pure water is 7 (neutral). 
Weak Lye solution have a pH of 13-14. 

RULE: 7.4 to 7.6 is a desirable pH range. It is essential 
to maintain correct pH, see Table 2. 

Ó¿·²¬»²¿²½» ø½±²¬¼ò÷ 

×º °Ø ¾»½±³»­ ¬±± ̧ ·¹¸ ø±ª»® ¿´µ¿´·²»÷ô ·¬ ̧ ¿­ 

¬¸»­» »ºº»½¬­æ 

1. Greatly lowers the ability of chlorine to destroy 
bacteria and algae. 

2. Water becomes cloudy. 

3. There is more danger of scale formation on the plaster 
or in the heat exchanger. 

4. Filter elements may become blocked. 

×º °Ø ·­ ¬±± ´±© ø±ª»® ¿½·¼÷ ¬¸» º±´´±©·²¹ 

½±²¼·¬·±²­ ³¿§ ±½½«®æ 

1. Excessive eye burn or skin irritation. 

2. Etching of the plaster. 

3. Corrosion of metal fixtures in the filtration and 
recirculation system, which may create brown, blue, 
green, or sometimes almost black stains on the 
plaster. 

4. Corrosion of copper in the heater, which may cause 
leaks. 

5. If you have a sand and gravel filter, the alum used as 
a filter aid may dissolve and pass through the filter. 

CAUTION:  Do not test for pH when the chlorine 
residual is 3.0 ppm or higher, or bromine residual is 
6.0 ppm or higher.  See your local pool supply store 
for help in properly balancing your water chemistry. 

RULE:  Chemicals that are acid lower pH.  Chemicals 
that are alkaline raise pH. 

ßÔÕßÔ×Ò×ÌÇ Ø·¹¸ ó Ô±©æ 

"Total alkalinity" is a measurement of the total amount of 
alkaline chemicals in the water, and control pH to a great 
degree.  (It is not the same as pH which refers merely to 
the relative alkalinity/acidity balance.)  Your pool water's 
total alkalinity should be 100 - 140 ppm to permit easier 
pH control. 

A total alkalinity test is simple to perform with a reliable test 
kit. You will need to test about once a week and make 
proper adjustments until alkalinity is in the proper range. 
Then, test only once every month or so to be sure it is being 
maintained. See your local pool dealer for help in properly 
balancing the water chemistry. 

Ø»¿¬ »¨½¸¿²¹»® ¼¿³¿¹» ®»­«´¬·²¹ º®±³ ½¸»³·½¿´ 

·³¾¿´¿²½» ·­ ²±¬ ½±ª»®»¼ ¾§ ¬¸» ©¿®®¿²¬§ò 

ÉßÎÒ×ÒÙ 

pH Chart Table 1. 

Strongly Acid Neutral        Strongly Alkaline 
0    1    2    3    4     5     6     7    8    9     10     11     12     13    14 

7.2 6.8        7.0 7.4   7.6 7.8 8.0   8.2   8.4 

Add Soda Ash or 
Sodium Bicarbonate 

Add Acid Marginal Ideal Marginal 

pH Control Chart Table 2.
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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

Installation Instructions 

IMPORTANT NOTICE: These installation instructions are designed for use by qualified personnel only, 
trained especially for installation of this type of heating equipment and related components. Some states require 
installation and repair by licensed personnel.  If this applies in your state, be sure your contractor bears the 
appropriate license. 

The heater must be installed on a level surface consisting entirely of, or a combination of, noncombustible 
materials such as steel, iron, brick, tile, concrete, slate, or plaster. Do not install on carpeting. The heater must be 
installed to keep specific clearances on all sides for service and inspection. 

ÍÐÛÝ×Ú×ÝßÌ×ÑÒÍ 

×²¼±±® ×²­¬¿´´¿¬·±² 

Ñ«¬¼±±® ×²­¬¿´´¿¬·±² 

ÑËÌÜÑÑÎ ×ÒÍÌßÔÔßÌ×ÑÒ 
Í¬¿½µ´»­­ô ¿°°´·»­ ¬± ¿´´ 

Ó·²·Ó¿¨ ïðð ±«¬¼±±® ³±¼»´­ 
ÝÑÔÜ 

ÐÑÑÔ ÌÛÓÐ 
ØÑÌ ÑÚÚ 

ÑÒ 

×ÒÜÑÑÎ ×ÒÍÌßÔÔßÌ×ÑÒ 
ß°°´·»­ ¬± ¿´´ Ó·²·Ó¿¨ ïðð 

·²¼±±® ³±¼»´­ô 

Ü®¿º¬ ¸±±¼ ­¬¿½µ ¼·¿³»¬»® ã ë ·²ò 

Í¬¿½µ øËÍß ±²´§÷ 

Ñ«¬¼±±® ­¸»´¬»® øÝ¿²¿¼·¿²÷
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

ÐÎÛÍÍËÎÛ ÍÉ×ÌÝØ 

The pressure switch will keep the circuit open when 
the pump is not on and operating.  When the filter 
pump turns on, the pressure switch closes the circuit 
and the heater will operate.  When the heater is 
installed below water level of a spa or pool, 
adjustment of the pressure switch may be required. 
For adjustment of pressure switch, we recommend 
the following procedures. 

1. Backwash the filter and clean the pump hair 
and lint basket before making any adjustment 
to the pressure switch. 

2. Switch the circulation pump on and make sure 
it is primed. 

3. Push the heater power switch on and set the 
thermostats to their highest temperature 
settings. 

4. Clean the thread locking compound off of the 
pressure switch adjustment screw threads. 

5. Use an 1/8" Allen wrench to turn the set 
screw clockwise until the heater shuts down; 
see Figure 9. 

6. Turn the set screw counter-clockwise 1/2 turn 
and the heater should refire. 

7. Turn the pump off 
and the heater 
should shut down. 
If the heater does 
not shut down, 
repeat the 
procedure. 

8. Switch the pump 
off and on several 
times to assure 
proper adjustment. 

ÐÔËÓÞ×ÒÙ ÝÑÒÒÛÝÌ×ÑÒÍ 

The MiniMax 100 heater has the unique capability of direct 
schedule 40 or 80 CPVC/ABS/PVC plumbing connections. 
Either a Quick-Flange or Quick-Flange II (depending on 
model ordered) has been included with the MiniMax 100 to 
insure conformity with Pentair Water Pool and Spa 
recommended CPVC/ABS plumbing procedure; see Figure 
7. Other plumbing connections can be used. The 
instructions on the following pages show the methods for 
successfully connecting plumbing to the inlet/outlet header 
with either the Quick-Flange or Quick-Flange II. 

ÓßÒËßÔ ÞÇóÐßÍÍ 
Where the flow rate exceeds the maximum 80 GPM, a 
manual by-pass should be installed and adjusted.  After 
adjustments are made, the valve handle should be 
removed to avoid tampering. 

Ó±¼»´ Ó·²ò Ó¿¨òö 

ïðð îð èð 

ö Ü± ²±¬ »¨½»»¼ ¬¸» ³¿¨·³«³ ®»½±³³»²¼»¼ º´±© 

®¿¬» º±® ¬¸» ½±²²»½¬·²¹ °·°·²¹ò 

ÊßÔÊÛÍ 
When any equipment is located below the surface of the 
pool or spa, valves should be placed in the circulation 
piping system to isolate the equipment from the pool or 
spa. 

Chemical resistant check valves are recommended to 
prevent back siphon; see Figure 8. 

Caution: Exercise care when installing chemical 
feeders so as to not allow back siphoning of 
chemical into the heater, filters or pump. 

×²­¬¿´´¿¬·±² ø½±²¬¼ò÷ 

Figure 9. 

Figure 7. 

Ø·¹̧  Ð»®º±®³¿²½» Ø»¿¬»® 
ÝÑÔ Ü 

ÐÑÑ Ô ÌÛÓÐ  

ØÑÌ  ÑÚÚ  

ÑÒ  

Figure 8. 

×²­»®¬ 
ïñè ·²ò ¸»¨ò 

ß´´»² 
É®»²½¸
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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

×²­¬¿´´¿¬·±² ø½±²¬¼ò÷ 

ÉßÌÛÎ ÝÑÒÒÛÝÌ×ÑÒÍ 

ÏË×ÝÕóÚÔßÒÙÛ ×× ×ÒÍÌßÔÔßÌ×ÑÒ ×ÒÍÌÎËÝÌ×ÑÒÍ 

Figure 10. 

ÚÑÎ ïc  ÍÝØÛÜËÔÛ ìð ÝÐÊÝ ±® ßÞÍ Ð×ÐÛ ±® ÍÝØÛÜËÔÛ èð ÐÊÝ 

ø§±« ³¿§ ¿¼¿°¬ ¬± ÍÝØ ìð ÐÊÝ ïî ·²½¸»­ ¾»§±²¼ ¬¸» Ï«·½µ Ú´¿²¹» ××÷ 

(1½ in. npt x 1½ in. CPVC/ABS slip male adaptor may be required ) 

1. Insert 2 in. rubber gaskets over 2 in. gasket retainer rings molded to bottom of Quick-Flange II; 
see Figure 10. 

2. Bolt Quick-Flange II to header using supplied 3/8 in. bolts and 3/8 in. washers. 

3. Using pipe dope, thread pipe directly to Quick-Flange II. 
a. Or, first thread a 1½ in. npt x 1½ in. slip CPVC/ABS male adaptor (not supplied) to the 

Quick-Flange II ,and after preparing the joint by sanding with a medium grit sandpaper, 
glue the pipe to the adaptor with a quality solvent glue. 

ÒÑÌÛ 

ßÔÔ ÊÛÎÍ×ÑÒÍ ÑÚ ÌØÛ Ó×Ò×ÓßÈ ïðð ×ÒÝÔËÜÛ ß ÏË×ÝÕóÚÔßÒÙÛ ×× ßÜßÐÌÑÎ 

Each MiniMax 100 Quick-Flange II Accessory Kit, P/N 471083, contains the following items: 
One (1) Quick-Flange II unit 
Two (2) 2 in. Rubber Gaskets 
Four (4) 3/8 in. Bolts 
Four (4) 3/8 in. Washers 

ÐÎÛÍÍËÎÛ ÎÛÔ×ÛÚ ÊßÔÊÛÍ 

Where local, (or Canadian), codes require the use of a Pressure Relief Valve (PRV), the PRV may be 
installed in a tee fitting placed as close as possible to the heater water outlet with no intervening valves 
between the PRV and the heater.
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

ÙßÍ ÝÑÒÒÛÝÌ×ÑÒÍ 

ÎÛÙËÔßÌÛÜ ÓßÒ×ÚÑÔÜ 

ÐÎÛÍÍËÎÛ ÌÛÍÌ 

1. Attach the manometer to the heater jacket. 

2. Shut off the main gas valve. 

3. Remove 1/8" NPT plug on the outlet side of the 
valve and screw in the fitting from the manometer 
kit. 

4. Connect the manometer hose to the fitting. 

5. Fire the heater. 

6. The manometer must read 4" WC for natural 
gas, 11" WC for propane gas, while the heater is 
operating. 

7. For adjustment, use an 1/8" Allen wrench to turn 
the set screw clockwise to increase - 
counterclockwise to decrease gas pressure. 

ÙßÍ Ô×ÒÛ ×ÒÍÌßÔÔßÌ×ÑÒÍ 

Before installing the gas line, be sure to check which gas 
the heater has been designed to burn.  This is important 
because different types of gas require different gas pipe 
sizes.  The rating plate on the heater will indicate which 
gas the heater is designed to burn.  Table 3 shows which 
size pipe is required for the distance from gas meter to 
the heater.  The table is for natural gas at a specific 
gravity of .65 and propane at specific gravity of 1.5. 

When sizing gas lines, calculate three (3) additional feet 
of straight pipe for every elbow used. 

When installing the gas line, avoid getting dirt, grease or 
other foreign material in the pipe as this may cause damage 
to the gas valve, which may result in heater failure. 

The gas meter should be checked to make sure that it 
will supply enough gas to the heater and any other 
heaters that may be used on the same meter. 

The gas line from the meter will usually be of a larger 
size than the gas valve supplied with the heater. 
Therefore a reduction of the connecting gas pipe will be 
necessary.  Make this reduction as close to the heater as 
possible. 

The heater and any other gas appliances must be 
disconnected from the gas supply piping system during 
any pressure testing on that system, (greater that ½ 
PSIG). 

The heater and its gas connection must be leak tested 
before placing the heater in operation. Do not use 
flame to test the gas line. Use soapy water or another 
nonflammable method. 

A manual main shutoff valve must be installed 
external to the heater. 

×²­¬¿´´¿¬·±² ø½±²¬¼ò÷ 

Maximum inlet gas pressure 10" WC 14" WC 
Minimum inlet gas pressure 5" WC 12" WC 
Normal manifold pressure 4" WC 11" WC 

* All  Readings are taken with heater fired.  Any 
adjustments made with heater off will give 
incorrect readings. 

ÐÛÒÌß×Î ÉßÌÛÎ ÐÑÑÔ ßÒÜ ÍÐß 

ÙßÍ ÐÎÛÍÍËÎÛ ÍÛÌÌ×ÒÙÍö 

Table 4. 

Table 3. 

1" 3/4" 1/2" 

Model Nat LP Nat LP Nat LP 
100 DSI 20' 50' 50' 150' 150' 600' 
100 MV 20' 50' 50' 150' 150' 600' 

75 20' 50' 50' 150' 150' 600' 

Ü± ²±¬ ·²­¬¿´´ ¬¸» ¹¿­ ´·²» «²·±² ·²­·¼» ¬¸» ¸»¿¬»® 

½¿¾·²»¬ò Ì¸·­ ©·´´ ª±·¼ §±«® ©¿®®¿²¬§ò 

ÉßÎÒ×ÒÙ 

ÝßËÌ×ÑÒ 

Natural Propane 

Maximum inlet gas pressure 10" WC 14" WC 
Minimum inlet gas pressure 5" WC 12" WC 
Normal high altitude 3" WC 7" WC 
manifold pressure 

Natural Propane High Altitudes 
(2500-3500 ft. Above Sea Level) 

Normal Altitudes 
(0-2500 ft. Above Sea Level) 

Ì¸» «­» ±º Ú´»¨·¾´» Ý±²²»½¬±®­ øÚÔÛÈ÷ ·­ ÒÑÌ 

®»½±³³»²¼»¼ ¿­ ¬¸»§ ½¿«­» ̧ ·¹¸ ¹¿­ °®»­­«®» ¼®±°­ò
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Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

ÊÛÒÌ×ÔßÌ×ÑÒ 

ÑËÌÜÑÑÎ ×ÒÍÌßÔÔßÌ×ÑÒ 

This heater is certified by International Approval 
Services (AGA & CGA) for outdoor installation. 
If the heater is installed in very cold areas proper 
precautions are needed for freeze protection.  The 
heater must be placed in a suitable area on a level, 
noncombustible surface.  Do not install heater under an 
overhang with clearances less than 3 feet from top of 
the heater.  The area under an overhang must be open 
on three side. 

×ÓÐÑÎÌßÒÌÿ 

×² ¿² ±«¬¼±±® ·²­¬¿´´¿¬·±² ·¬ ·­ ·³°±®¬¿²¬ ¬± 

°®±¬»½¬ §±«® ¸»¿¬»® º®±³ ©¿¬»® ¼¿³¿¹»ò 

Û²­«®» ©¿¬»® ·­ ¼·ª»®¬»¼ º®±³ ±ª»®¸¿²¹·²¹ 

»ª»­ ©·¬¸ ¿ °®±°»® ¹«¬¬»®ñ¼®¿·²¿¹» ­§­¬»³ò 

Ì¸» ¸»¿¬»® ³«­¬ ¾» ­»¬ ±² ¿ ´»ª»´ º±«²¼¿¬·±² 

º±® °®±°»® ®¿·² ¼®¿·²¿¹»ò 

The heater should not be installed closer than 6 inches 
to any fences, walls or shrubs at any side or back, nor 
closer than 18 inches at the plumbing side.  A minimum 
clearance of 24 inches must be maintained at front of 
heater; see Figure 11. 

×ÓÐÑÎÌßÒÌÿ 

É¸»² ´±½¿¬·²¹ ¬¸» ¸»¿¬»®ô ½±²­·¼»® ¬¸¿¬ ¸·¹¸ 

©·²¼­ ½¿² ®±´´ ±ª»® ±® ¼»º´»½¬ ±ºº ¿¼¶¿½»²¬ 

¾«·´¼·²¹­ ¿²¼ ©¿´´­ò  Ò±®³¿´´§ô °´¿½·²¹ ¬¸» 

¸»¿¬»® ¿¬ ´»¿­¬ ¬¸®»» º»»¬ º®±³ ¿²§ ©¿´´ ©·´´ 

³·²·³·¦» ¼±©²¼®¿º¬ò 

Unusually high prevailing wind condition and 
downdrafts may require the use of a stack type 
outdoor vent kit (available at additional cost). 

ÒÑÌÛ 

Ì¸·­ «²·¬ ­¸¿´´ ²±¬ ¾» ±°»®¿¬»¼ ±«¬¼±±®­ ¿¬ 

¬»³°»®¿¬«®»­ ¾»´±© ð ± Úò º±® °®±°¿²» ¿²¼ óîð ± Úò 

º±® ²¿¬«®¿´ ¹¿­ò 

ÒÑÌÛ 

Ñª»®¸¿²¹­ ³«­¬ ¾» ­«½¸ ¬¸¿¬ º´«» °®±¼«½¬­ ¿®» 

²±¬ ¼·ª»®¬»¼ ·²¬± ´·ª·²¹ ­°¿½»­ò Ú®±³ ¬¸» °±·²¬ 

©¸»®» ¬¸» º´«» °®±¼«½¬­ ´»¿ª» ¬¸» ¸»¿¬»®ô ¬¸¿¬ 

°±·²¬ ÓËÍÌ ¾» ¿ ³·²·³«³ ±º º±«® øì÷ º»»¬ 

¾»´±©ô º±«® øì÷ º»»¬ ¸±®·¦±²¬¿´´§ º®±³ ±® ±²» øï÷ 

º±±¬ ¿¾±ª» ¿²§ ¼±±®ô ©·²¼±© ±® ¹®¿ª·¬§ ·²´»¬ 

·²¬± ¬¸» ¾«·´¼·²¹å ­»» Ú·¹«®» ïîò 

×²­¬¿´´¿¬·±² ø½±²¬¼ò÷ 

Figure 12. 

ê ·²ò 

ê ·²ò 

ïè ·²ò 

îì ·²ò 

Figure 11. 

Í×ÜÛ Ê×ÛÉ 

Þ«·´¼·²¹ 

É·²¼±© 

Ø»¿¬»® 

ì º¬ò 

ì º¬ò 

ìù 

ìù 

ìù 

ïº¬ò ¿¾±ª» ¿²§ ¼±±®ô ©·²¼±© 
±® ¹®¿ª·¬§ ·²´»¬ ·²¬± ¬¸» ¾«·´¼·²¹ò
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ÐñÒ ìéïïðë Î»ªò Ø  ïðóïêóðé 

×ÒÜÑÑÎ ×ÒÍÌßÔÔßÌ×ÑÒ 
The installation of venting system should conform with 
the latest edition of ANSI Z223.1, the National Fuel 
Gas Code, and/or in Canada, CAN/CGA-B149.1 or .2 
or applicable provision of the local codes. 

All products of combustion and vent gases must be 
completely removed to the outside atmosphere through 
a vent pipe which is connected to the draft hood. A 
vent pipe extension of the same size must be 
connected to the draft hood and extended at least 2 
feet higher than highest point of the roof within a 10 
foot horizontal radius, and at least 3 ft. higher than the 
point at which it passes through the roof, or as 
permitted by local code; see Figure 13. The vent 
should terminate with an approved vent cap (weather 
cap) for protection against rain or blockage by snow. 
Double-wall vent pipe and an approved roof jack shall 
be employed through the roof penetration. The use of 
double-walled type B vent pipe is recommended. 

The draft hood must be installed so as to be in the 
same atmospheric pressure zone as the combustion air 
inlet to the pool heater.  The certified (factory) draft 
hood must not be modified in any way and must be 
employed in every indoor installation. 

The heater must be located as close as practical to a 
chimney or gas vent.  The Heater should be installed at 
least 5 feet away from the pool or spa. 

The heater must be placed in a suitable room on a non- 
combustible floor and in an area where leakage from 
heat exchanger or water connections will not result in 
damage to the area adjacent to the heater or the 
structure.  When such locations cannot be avoided, it is 
recommended that a suitable drain pan with adequate 
drainage, be installed under the heater.  The pan must 
not restrict air flow. 

Installations in basements, garages, or underground 
structures where flammable liquids may be stored must 
have the heater elevated 18 inches from the floor using 
a noncombustible base. The following minimum 
clearances from combustible materials must be 
provided. 

Í·¼» Ú®±²¬ Ì±° 

É¿¬»® Ý±²²»½¬·±² ïè ·²ò îì ·²ò 

Î»³¿·²·²¹ ê ·²ò ê ·²ò 

Ý»·´·²¹ Ý´»¿®¿²½» íê ·²òö 

öÌ± ½»·´·²¹ ±® ®±±ºò 

×²­¬¿´´¿¬·±²  ó Ê»²¬·´¿¬·±² ø½±²¬¼ò÷ 

ÒÑÌÛ 

Ì¸» ¸»¿¬»® ®»¯«·®»­ ¬©± «²·²¬»®®«°¬»¼ ¿·® 

­«°°´§ ±°»²·²¹­å ±²» º±® ª»²¬·´¿¬·±² ¿²¼ ±²» ¬± 

­«°°´§ ±¨§¹»² º±® °®±°»® ¹¿­ ½±³¾«­¬·±²å ­»» 

Ú·¹«®» ïìò 

Minimum requirements for free air supply openings: 
one 12 inches from the ceiling for ventilation and one 
12 inches from the floor for combustion air as outlined 
in the National Fuel Gas Code, ANSI Z223.1, or Local 
Building Codes. 
The air supply openings should be sized according to 
table 5. 

ÝßËÌ×ÑÒ 
Ý¸»³·½¿´­ ­¸±«´¼ ²±¬ ¾» ­¬±®»¼ ²»¿® ¬¸» ¸»¿¬»® 

·²­¬¿´´¿¬·±²ò  Ý±³¾«­¬·±² ¿·® ½¿² ¾» ½±²¬¿³·²¿¬»¼ ¾§ 

½±®®±­·ª» ½¸»³·½¿´ º«³»­ ©¸·½¸ ½¿² ª±·¼ ¬¸» 

©¿®®¿²¬§ò 

Table 5. 

Air Supply 
Gas Combustion 

Air Supply 
Ventilation 

Vent Cap And 
Riser Furnished 
By Installer 

*Rise 

*1" Rise Per Foot 

Recommended 

Figure 14. 

Ê»²¬ ¬»®³·²¿¬»¼ ¿¬ 
´»¿­¬ îì ·²ò ¿¾±ª» 
¿²§ ±¾¶»½¬ ©·¬¸·² ïð º¬ò 

Ê»²¬ 
Ý¿° Î·¼¹» 

Ý¸·³²»§ 

í º¬ò ³·²ò 

î º¬ò ³·²ò 

ïð º¬ò 

Î±±º 
Ö¿½µ 

Figure 13.

Air Opening Requirements 

Air 
Ventilation 

Air For 
Combustion Model 

100 DSI 72 sq. in. 72 sq. in. 
100 MV 72 sq. in. 72 sq. in.
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×²­¬¿´´¿¬·±²  ó Ê»²¬·´¿¬·±² ø½±²¬¼ò÷ 

Fig. 15.   Draft Hood 

ÊÛÒÌ ÌÛÍÌ 

Use the following steps to 
perform a quick check of 
your venting installation. 
Allow the heater to operate 
for 15 minutes.  Close the 
doors in the room, then 
strike a wooden match and 
blow out the flame. Hold 
the smoking match next to 
the draft hood; see Figure 15.  If the smoke is pulled 
up into the vent and out of the room, the venting is 
correct.  If it does not, you must make venting 
corrections. 

Í¬¿½µ Ì§°» ×²¼±±® Ü®¿º¬ Ø±±¼ Õ·¬ 

Ó±¼»´ Ü®¿º¬ Ø±±¼ Ð®±¼«½¬  Ò±ò Ê»²¬ Ü·¿ò 

ïðð ÜÍ× ÜØ ïð ìéïïèé ë ·²ò 

ïðð ÓÊ ÜØ ïð ìéïïèé ë ·²ò 

éë ÜØ ïð ìéïïèé ë ·²ò 

×²¼±±® Ü®¿º¬ Ø±±¼ ×²­¬¿´´¿¬·±² 

1. Take out slotted outer top piece after first removing 
sheet metal screws, attaching it to the cabinet. 

2. Install adapter (vent kit). 

3. Install top cover (vent kit). 
4. Install draft hood (vent kit). 

Figure 16. 

Use provided screws to secure the vent assembly; 
see Figure 16. 

ELECTRICAL, DSI UNITS 

Some versions of the MiniMax DSI Heater have a 
standard 120 VAC, grounded, 3-blade cordset factory 
installed for your convenience. The plug must be 
plugged into an outdoor rated watertight GFCI 
protected receptacle rated for 10 amps minimum - a 
constant power source is recommended. If the heater 
must be hard wired, you must remove the cord from 

the terminal block located inside the junction box 
before removing the cord and strain relief from the 
cabinet. The heater may be hard wired with either 120 
or 240 VAC - to convert to 240 VAC, change the 
transformer wiring connected to the output side of the 
terminal block first. The heater must be grounded and 
the heater electrically bonded. 
All wiring must comply with all local codes, or in the 
absence of local codes with the NEC ANSI/NFPA 70. 

Electrical Rating 
60 Hz 115 V.A.C. or 230 V.A.C. 
50/60 Hz 208 V.A.C. or 240 V.A.C. 

ÒÑÌÛ 

×º ¿²§ ±º ¬¸» ±®·¹·²¿´ ©·®·²¹ ­«°°´·»¼ ©·¬¸ ¬¸·­ 

¸»¿¬»® ³«­¬ ¾» ®»°´¿½»¼ô ·²­¬¿´´»® ³«­¬ ­«°°´§ 

øÒ±ò ïè ¿©¹ ïðëp Ýò ËòÔò ¿°°®±ª»¼ ßÉÓ ́ ±© 

»²»®¹§ ­¬®¿²¼»¼÷ ½±°°»® ©·®» ±® ·¬ù­ »¯«·ª¿´»²¬ò 

In Canada: wires must be CSA approved. 

ÝßËÌ×ÑÒ 
Ì¸» ¸»¿¬»® ³«­¬ ¾» »´»½¬®·½¿´´§ ¹®±«²¼»¼ ¿²¼ ¾±²¼»¼ 

·² ¿½½±®¼¿²½» ©·¬¸ ´±½¿´ ½±¼»­ ±®ô ·² ¬¸» ¿¾­»²½» ±º 

´±½¿´ ½±¼»­ô ©·¬¸ ¬¸» ´¿¬»­¬ ²¿¬·±²¿´ »´»½¬®·½¿´ ½±¼»­ 

ßÒÍ×ñÒÚÐß Ò±ò éðò 

In Canada: CSA standard C22.1 Canada Electrical 

Code Part 1 and/or local codes. 

ÌÎßÒÍÚÑÎÓÛÎ É×Î×ÒÙ 

×ÒÍÌÎËÝÌ×ÑÒ
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×²­¬¿´´¿¬·±² ø½±²¬¼ò÷ 

Ó·²·Ó¿¨ ïðð Û´»½¬®±²·½ Ü·®»½¬ Í°¿®µ ×¹²·¬·±² É·®·²¹ Ü·¿¹®¿³ 

ÌØÛÎÓßÔ 
ÚËÍÛ 

Ø× Ô×Ó×Ì ÍÉò ÐÎÛÍÍËÎÛ ÍÉò 
ÉßÌÛÎ 

ÌØÛÎÓÑÍÌßÌ 

ÑÒñÑÚÚ ÍÉò 

×ÙÒ×ÌÛÎ 
ÍÐßÎÕ 

ÓÑÜËÔÛ 

ÙßÍ ÊßÔÊÛ 

Ó·²·Ó¿¨ ïðð ÛÔÛÝÌÎÑÒ×Ý É×Î×ÒÙ Ü×ßÙÎßÓ 

ÝÑÜÛ ÑÎ ÍËÐÛÎÝÛÜ×ÒÙ ÔÑÝßÔ øÉ×Î×ÒÙ÷ ÝÑÜÛÍò 

×ÒÌÛÎÝÑÒÒÛÝÌ×ÒÙ É×Î×ÒÙ ÌÑ ßÐÐÔ×ßÒÝÛ ÓËÍÌ ÝÑÒÚÑÎÓ ÌÑ ÌØÛ ÒßÌ×ÑÒßÔ ÛÔÛÝÌÎ×ÝßÔ 

É×ÎÛô ïè ÙßËÙÛô êððÊô ïëð% Ý ÌÛÓÐÛÎßÌËÎÛ ÎßÌ×ÒÙòò 

ÌØÛÎÓßÔ ÚËÍÛ É×Î×ÒÙ ÓËÍÌ ÞÛ ÎÛÐÔßÝÛÜ É×ÌØ ËÔ ÑÎ ÝÍß ø×Ú ÝßÒßÜß÷ ßÐÐÎÑÊÛÜ 

ËÔ ÑÎ ÝÍß ø×Ú ÝßÒßÜß÷ ßÐÐÎÑÊÛÜ É×ÎÛô ïè ÙßËÙÛô êððÊô ïëð% Ý ÌÛÓÐÛÎßÌËÎÛ ÎßÌ×ÒÙò 
×Ú ÑÎ×Ù×ÒßÔ ÚßÝÌÑÎÇ É×Î×ÒÙ ÓËÍÌ ÞÛ ÎÛÐÔßÝÛÜô ×ÒÍÌßÔÔÛÎ ÓËÍÌ ÍËÐÐÔÇ 

ÌÛÎÓ×ÒßÌÛ ÍËÐÐÔÇ ÍßÚÛÌÇ ÙÎÑËÒÜ É×ÎÛ øÙÎÛÛÒ÷ ØÛÎÛ 
ÙÎÑËÒÜ ÍÝÎÛÉ É×ÌØ Ðß×ÒÌ ÝËÌÌ×ÒÙ ÉßÍØÛÎ 

ÛÈÌÛÎÒßÔ 
ÞÑÒÜ ÔËÙ 

ÝØßÍÍ×Í 
ÍØÛÛÌ ÓÛÌßÔ 

Êï ÌØ ÊîñÙÎÜ 

Ò Ø 

ÙÎÒ 

ÉØÌ ÞÔËÛ 

ÉØÌ 

ÑÎÒ 

ÑÎÒ 

ÙÎÒ 

ÉØÌ ÉØÌ ÉØÌ 

ÉØÌ 

ÉØÌ 

ÉØÌ 

ÛÔÛÝÌÎÑÒ×Ý 

ï î í ì 

ÌÎßÒÍÚÑÎÓÛÎ É×Î×ÒÙ æ 

ïïëÊ ÝÑÒÒ 

Ô×ÒÛ æ     ï    ú   î   øÌ×ÛÜ÷ 

Ô×ÒÛ æ     í    ú   ì   øÌ×ÛÜ÷ 

îíðÊ ÝÑÒÒ 

î    ú   í    øÌ×ÛÜ÷ 

Ô×ÒÛ æ     ï 

Ô×ÒÛ æ     ì 

Ó·²·Ó¿¨ ïðð Ó·´´·ª±´¬ É·®·²¹ Ü·¿¹®¿³ 

Î»³±¬» É·®·²¹ Ø±±µó«° 

Ì¸» Ó·²·Ó¿¨ ïðð ³¿§ ¾» 

½±²²»½¬»¼ ¬± ¿ ¬©± ©·®» ®»³±¬» 

½±²¬®±´ ¾§ ¼·­½±²²»½¬·²¹ ¬¸» ©·®» 

½±²²»½¬±® º®±³ ¬¸» ¸±¬ 

ø¬®¿²­º±®³»®÷ ­·¼» ¬»®³·²¿´ ±º ¬¸» 

þÑÒñÑÚÚþ ­©·¬½¸ ¿²¼ ½±²²»½¬·²¹ 

¬¸» ¬©± ©·®» ®»³±¬» ¿½®±­­ ¬¸» »²¼ 

±º ¬¸·­ ©·®» ¿²¼ ¬¸» ¿º±®»³»²¬·±²»¼ 

¬»®³·²¿´ò 

ÒÑÌÛ 

É¸»² ½±²²»½¬·²¹ ¿ ®»³±¬» ½±²¬®±´ 

¬± ¬¸» Ó·²·Ó¿¨ ïðð §±« ³«­¬ ·²­¬¿´´ 

¬¸» ´±© ª±´¬¿¹» ®»³±¬» ½±²¬®±´ 

©·®»­ ·² ¿ ­»°¿®¿¬» ½±²¼«·¬ º®±³ 

ßÒÇ ´·²» ª±´¬¿¹» ©·®»­ò Ü± ²±¬ 

»¨½»»¼ îë º¬ò ©·®» ®«² º±® ®»³±¬»­ 

±² ³·´´·ª±´¬ ³±¼»´­ò



21 

Î»ªò Ø  ïðóïêóðé ÐñÒ ìéïïðë 

TROUBLESHOOTING  -  GENERAL 

Ð±­­·¾´» Ý¿«­» Î»³»¼§ 

Ø»¿¬»® ©·´´ ²±¬ ½±³» ±² 

ß«¬±³¿¬·½ ·¹²·¬·±² ­§­¬»³ º¿·´­ Ý¸»½µ ·º »´»½¬®·½¿´ ½±²²»½¬·±²­ ¿®» 

½±®®»½¬  ¿²¼ ­»½«®»´§ º¿­¬»²»¼  

×º ÇÛÍô ½¿´´ ­»®ª·½»³¿²ò 

Ð«³° ²±¬ ®«²²·²¹ Ð´¿½» °«³° ·² ±°»®¿¬·±² 

Ð«³° ¿·® ´±½µ»¼ Ý¸»½µ º±® ´»¿µ­ 

Ú·´¬»® ¼·®¬§ Ý´»¿² º·´¬»® 

Ð«³° ­¬®¿·²»® ½´±¹¹»¼ Ý´»¿² ­¬®¿·²»® 

Ü»º»½¬·ª» ©·®·²¹ ±® ½±²²»½¬·±² Î»°¿·® ±® ®»°´¿½» ©·®»­ 

Ü»º»½¬·ª» °®»­­«®» ­©·¬½¸ Î»°´¿½» Í©·¬½¸ 

Ü»º»½¬·ª» ¹¿­ ½±²¬®±´­ Ý¿´´ ­»®ª·½»³¿² 

Ñ²óÑºº ­©·¬½¸ ·² þÑÚÚþ °±­·¬·±² Ì«®² ­©·¬½¸ ¬± þÑÒþ 

Ø»¿¬»® Í¸±®¬ Ý§½´·²¹ øÎ¿°·¼ Ñ² ¿²¼ Ñºº Ñ°»®¿¬·±²÷ 

×²­«ºº·½·»²¬ ©¿¬»® º´±© Ý´»¿² º·´¬»® ¿²¼ °«³° ­¬®¿·²»® 

Ü»º»½¬·ª» ©·®·²¹ Î»°¿·® ±® ®»°´¿½» ©·®·²¹ 

Ü»º»½¬·ª» ±® ­¬«½µ ¾§ó°¿­­ ª¿´ª» Ý¿´´ ­»®ª·½»³¿² 

Ü»º»½¬·ª» ¸·ó´·³·¬ ¿²¼ñ±® ¬¸»®³±­¬¿¬ Ý¿´´ ­»®ª·½»³¿² 

Ø»¿¬»® Ó¿µ»­ Õ²±½µ·²¹ Ò±·­»­ô 

Ó¿µ» ­«®» ¿´´ ª¿´ª»­ ±² ­§­¬»³­ ¿®» ±°»² 

Ø»¿¬»® ±°»®¿¬·²¹ ¿º¬»® °«³° ¸¿­ ­¸«¬ ±ºº Í¸«¬ ±ºº ¹¿­ ­«°°´§ ¿²¼ ½¿´´ ­»®ª·½»³¿² 

Ø»¿¬»® »¨½¸¿²¹»® ­½¿´»¼ Í¸«¬ ±ºº ¹¿­ ­«°°´§ ¿²¼ ½¿´´ ­»®ª·½»³¿²
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PARTS LIST 
×ÌÛÓ ÜÛÍÝÎ×ÐÌ×ÑÒ ÏÌÇò ÐñÒ 

ïö ×²¼±±® Ü®¿º¬ Ø±±¼ Õ·¬ ½±²­·­¬·²¹ ±ºæ ï ìéïïèé 

×²¼±±® Ü®¿º¬ Ø±±¼ øìéïïçè÷ ¿²¼ ·¬»³­ î ú í 

ïß Ñ«¬¼±±® Ì±° ï ìéïîïí 

îö ×²¼±±® Ì±° øÝ±ª»®÷ ï ìéïðéë 

íö ×²¼±±® Í¬¿½µ ß¼¿°¬±® ï ìéïîïì 

ì Ó·¼¼´» Ì±° ï ìéïðêç 

ë Ú´«» Ý±´´»½¬±® ï ìéïðëç 

ê Î»¬«®² Ø»¿¼»® ï ìéïðçê 

é Þ±´¬ íñè ¨ ïê ËÒÝ ¨ íñì ì ìéïîðð 

è Î«¾¾»® Í»¿´ ¬«¾» ïð ìéðéìî 

ç Ø»¿¬ Û¨½¸¿²¹»® Ô»­­ Ø»¿¼­ ï ìéïðçí 

ïð Ó¿·² Ø»¿¼»® ø×²´»¬ñÑ«¬´»¬÷ ï ìéïðçì 

ïï Ý±³¾«­¬·±² Ý¸¿³¾»® ï Òòßò 

ïî ×¹²·¬±® Û´»½¬®±¼» Þ®¿½µ»¬ ï ìéïðëè 

ïí Þ«®²»® Ò¿¬«®¿´ Ù¿­ ï ìéïïîî 

Þ«®²»® Ð®±°¿²» ï ìéïïíê 

Þ«®²»® øéë÷ Ò¿¬«®¿´ Ù¿­ ï ìéïèëð 

ïí¿ Þ«®²»® Ì®¿§ ß­­§ò ø½±³°´»¬»÷ Ò¿¬«®¿´ Ù¿­ Ó·´´·ª±´¬ ï ìéïîïç 

Þ«®²»® Ì®¿§ ß­­§ò ø½±³°´»¬»÷ Ð®±°¿²» Ó·´´·ª±´¬ ï ìéïîíê 

Þ«®²»® Ì®¿§ ß­­§ò ø½±³°´»¬»÷ Ò¿¬«®¿´ Ù¿­ ÜÍ× ï ìéïðéê 

Þ«®²»® Ì®¿§ ß­­§ò ø½±³°´»¬»÷ Ð®±°¿²» ÜÍ× ï ìéïðéé 

ïì ×¹²·¬±® Û´»½¬®±¼» ï ìéïðçð 

ïë Ù¿­ Ê¿´ª»óÒ¿¬ò Ù¿­ ÜÍ× ï ìéïðèè 

Ù¿­ Ê¿´ª»óÐ®±°¿²» ÜÍ× ï ìéïðèç 

Ù¿­ Ê¿´ª»óÒ¿¬ò Ù¿­ Ó·´´·ª±´¬ ï ìéïìíê 

Ù¿­ Ê¿´ª»óÐ®±°¿²» Ó·´´·ª±´¬ ï ìéïìíë 

ïê Ì¸»®³±­¬¿¬óÓ·´´·ª±´¬ Ó±¼»´­ ï ðéîðîî 

Ì¸»®³±­¬¿¬ øÛ´»½¬®±²·½÷óÜ·®»½¬ Í°¿®µ Ó±¼»´­ ï ìéïìíï 

ïé Ñ²ñÑºº Í©·¬½¸ ­°­¬ ï ìéïïîè 

ïè Ø»¿¬ Í¸·»´¼ Þ«®²»® Ì®¿§ ï ìéïðéð 

ïç Ý±²¬®±´ Ð¿²»´ ß­­§ ï ìéïðéè 

îð Ü±±® ß­­»³¾´§ ï ìéïðêé 

îï Ý±²¬®±´ Þ®¿½µ»¬ ï ìéïïëç 

îî ×¹²·¬·±² Ý±²¬®±´ ÜÍ× ï ìéïðçï 

îí Ì®¿²­º±®³»® ï ìéïíêð 

îì Ö¿½µ»¬ ß­­»³¾´§ ï Òòßò 

îë ×²­°»½¬·±² Ð¿²»´ ï ìéïðéï 

îê Þ«®²»® Ì®¿§ Þ¿½µ Í«°°±®¬ ï ìéïïêç 

îé Þ«®²»® Ì®¿§ Í·¼» Í«°°±®¬ î ìéïïêê 

îè Ø»¿¬ Û¨½¸¿²¹»® Í«°°±®¬ Þ®¿½µ»¬­ î ìéïïêì 

îç Ø·óÔ·³·¬ Í¿º»¬§ Í©·¬½¸ î ðéïðïé 

íð Ú´±© Ê¿´ª»ô ¿­­§ò ï ìéïðçë 

íï Ð®»­­«®» Í©·¬½¸ ï ìéïðçé 

íî Þ¿ºº´» Ø±´¼ Ü±©² Þ®¿½µ»¬ ï ìéïðêì 

íí Ú´«» Þ¿ºº´» ì ìéïðêë 

öö ×¬»³­ Þ»´±© Ò±¬ Í¸±©² 

öö É¿­¸»® ëñïêþ ×òÜò ì ðéîïêç 

öö Ì¸»®³¿´ Ý«¬±ºº Í©·¬½¸ ï ðéëïéí 

öö Ð·´±¬ Ò¿¬«®¿´ Ù¿­ Ó·´´·ª±´¬ ï ìéïîçî 

öö Ð·´±¬ Ð®±°¿²» Ó·´´·ª±´¬ ï ìéïîçï 

öö Ì¸»®³±°·´» Ù»²»®¿¬±® ï ðéïëïë 

öö Ï«·½µóº´¿²¹» Õ·¬ º±® îþ ­´·° ½±²²»½¬·±² ï ðéëîèì 

öö Ï«·½µóº´¿²¹» ×× Õ·¬ º±® ïcþ ¬¸¼ò ½±²²»½¬·±² ï ìéïðèí 

öö Õ·¬ É·®·²¹ ÓÓÈ ïðð Ó·´´·ª±´¬ ï ìéïîðï 

öö Õ·¬ É·®·²¹ ÓÓÈ ïðð ÜÍ× ï ìéïîðî 

öö Õ²±¾ ï ìéðïèì 

öö Õ²±¾ Í¬±°°»® ï ìéðìïì 

öö Ð®»­­´·¬» Ð·»¦± ×¹²·¬±® ß­­§óÓ·´´·ª±´¬ ï ðéëìëç 

öö Ê¿´ª» Ü®¿·² ïñì ²°¬ ï ðéîïíê 

öö Ø·óÌ»²­·±² ×¹²·¬·±² Ý¿¾´» ï ìéïðçî 

öö Î«¾¾»® Þ«­¸·²¹ô îþ ·ò¼ò î ðéðëìì 

öö Ð·´±¬ Þ®¿½µ»¬ñÍ¸·»´¼ô Ó·´´·ª±´¬ ìéïîîï 

öö Ó¿²·º±´¼ ìéïîêð 

öö Ý±®¼óêù ©ñÐ´«¹ ïëëïíè
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EXPLODED VIEW 

íí 

ïì 

ïí¿


