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The following terms are used throughout this manual to bring attention to the presence of hazards of various risk 
levels, or to important information concerning product life.

This Independence® Boiler has been approved by the Massachusetts Board of Plumbers and Gas Fitters:  
Approval No. G1-0202-11A.
The Commonwealth of Massachusetts requires this product to be installed by a licensed Plumber or Gas Fitter.
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Figure 2:  Section Tappings

Table 1: Trim and Control Installation in Section Tappings
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I.  Pre-Installation

A. Inspect shipment carefully for any signs of damage. All 
equipment is carefully manufactured, inspected and 
packed. Our responsibility ceases upon delivery of 
boiler to carrier in good condition. Any claim for 
damage or shortage in shipment must be fi led 
immediately against carrier by consignee. No claims for 
variances or shortages will be allowed by Boiler 
Manufacturer, unless presented within sixty (60) days 
after receipt of equipment.

B. Installation must conform to the requirements of the 
authority having jurisdiction. In the absence of such 
requirements, installation must conform to the National 
Fuel Gas Code, NFPA 54/ANSI Z223.1 and/or CAN/
CGA B149 Installation Codes.. Where required by the 
authority having jurisdiction, the installation must 
conform to the Standard for Controls and Safety 
Devices for Automatically Fired Boilers, ANSI/ASME 
No. CSD-1.

C. Appliance is design certifi ed for installation on 
combustible fl ooring. Boiler must not be installed on 
carpeting.

D. Provide clearance between boiler jacket and 
combustible material in accordance with local fi re 

ordinance. See Figure 3 for minimum listed clearance 
to combustible material. Recommended service 
clearance is 24 inches from left side, right side, and 
front. Additional clearance may be required on left side 
if optional tankless heater is installed. Service 
clearances may be reduced to minimum clearances to 
combustible materials.

E. Install boiler on level fl oor as close to chimney as 
possible. For basement installation provide a solid base, 
such as concrete, steel or masonry if fl oor is not level or 
if water may be encountered on fl oor around boiler.

F. Protect gas ignition system components from water 
(dripping, spraying, rain, etc.) during boiler operation 
and service (circulator replacement, control 
replacement, etc.).

G. Provide combustion and ventilation air in accordance 
with applicable provisions of local building codes, or 
the National Fuel Gas Code, NFPA 54/ANSI Z223.1, 
Section 5.3, Air for Combustion and Ventilation; or 
CAN/CGA B149 Installation Codes, Sections 7.2, 7.3 
or 7.4.

GNINRAW
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 The following guideline is based on the National Fuel 
Gas Code, NFPA 54/ANSI Z223.1.
1. Determine volume of space (boiler room). Rooms 

communicating directly with space (through 
openings not furnished with doors) are considered 
part of space.

 Volume [ft³] = Length [ft] x Width [ft] x Height [ft]
2. Determine Total Input of all appliances in space. 

Round result to nearest 1,000 Btu per hour (Btuh).
3. Determine type of space. Divide Volume by Total 

Input.
a. If result is greater than or equal to 50 ft³ per 

1,000 Btuh, space is considered an unconfi ned 
space.

b. If result is less than 50 ft³ per 1,000 Btuh, space 
is considered a confi ned space.

4. Determine building type. A building of unusually 
tight construction has the following characteristics:
a. Walls and ceiling exposed to outside atmosphere 

have a continuous water vapor retarder with a 
rating of 1 perm or less with openings gasketed 
and sealed, and

b. Weather-stripping has been added on openable 
windows and doors, and
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Figure 3: Clearance to Combustible Materials

c. Caulking or sealants applied in joints around 
window and door frames, between sole plates 
and fl oors, between wall-ceiling joints, between 
wall panels, at plumbing and electrical 
penetrations, and at other openings.

5. For boiler located in an unconfi ned space in a 
building of other than unusually tight construction, 
adequate combustion and ventilation air is normally 
provided by fresh air infi ltration through cracks 
around windows and doors.

6. For boiler located within unconfi ned space in 
building of unusually tight construction or within 
confi ned space, provide outdoor air through two 
permanent openings which communicate directly or 
by duct with the outdoors or spaces (crawl or attic) 
freely communicating with the outdoors. Locate one 
opening within 12 inches of top of space. Locate 
remaining opening within 12 inches of bottom of 
space. Minimum dimension of air opening is 3 
inches. Size each opening per following:
a. Direct communication with outdoors. Minimum 

free area of 1 square inch per 4,000 Btu per hour 
input of all equipment in space.

b. Vertical ducts. Minimum free area of 1 square 
inch per 4,000 Btu per hour input of all 
equipment in space. Duct cross-sectional area 
shall be same as opening free area.

c. Horizontal ducts. Minimum free area of 1 square 
inch per 2,000 Btu per hour input of all 

equipment in space. Duct cross-sectional area 
shall be same as opening free area.

 Alternate method for boiler located within confi ned 
space. Use indoor air if two permanent openings 
communicate directly with additional space(s) of 
suffi cient volume such that combined volume of all 
spaces meet criteria for unconfi ned space. Size each 
opening for minimum free area of 1 square inch per 
1,000 Btu per hour input of all equipment in spaces, 
but not less than 100 square inches.

7. Ventilation Duct Louvers and Grilles. Equip outside 
openings with louvers to prevent entrance of rain 
and snow, and screens to prevent entrance of insects 
and rodents. Louvers and grilles must be fi xed in 
open position or interlocked with equipment to open 
automatically before burner operation. Screens must 
not be smaller than ¼ inch mesh.

 Consider the blocking effect of louvers, grilles and 
screens when calculating the opening size to provide 
the required free area. If free area of louver or grille 
is not known, assume wood louvers have 20-25 
percent free area and metal louvers and grilles have 
60-75 percent free area.

H. Do not install boiler where gasoline or other fl ammable 
vapors or liquids, or sources of hydrocarbons (i.e. 
bleaches, cleaners, chemicals, sprays, paint removers, 
fabric softeners, etc.) are used or stored.
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Figure 4: Base Gasket Installation

 II.  Knocked-Down Boiler Assembly
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A. Install Base-Burner-Manifold Assembly 

1. Base-Burner-Manifold is shipped assembled from 
factory (Gas Valve and Pilot/Burner Assembly is 
shipped in the "Gas Controls Carton").

2. Unpack base assembly and place in location where 
boiler is to be installed (Refer to Section  I: Pre-
Installation).

B. Install assembled cast iron sections on base assembly: 

1. Install (4) 5/16" x ¼" self-tapping screws through 
(4) holes in upper base fl ange with screw heads on 
underside of fl ange. Note: Screws are located in 
fi ber gasket parts bag.

2. Install ceramic fi ber gasket. See Figure 4. 

3. Position boiler above base with lugs cast in boiler 
sections centered over screws protruding from top of 
base. Lower boiler onto base taking care not to 
disturb ceramic fi ber gasket. Secure with 5/16" 
locknuts and washers provided. See Figure 5.

Figure 5: Section Assembly Attachment

4. Loosen nuts on tie rods until only fi nger tight.  
5. If Steam boiler or Water boiler less tankless heater, 

proceed to Step C. 
6. Water Boiler with tankless heater. Remove heater 

opening cover plate and install tankless heater as 
follows: 
a. Place rubber gasket over heater coil and against 

heater plate. Align holes in plate and gasket. 
b. Install water heater coil through opening into top 

nipple ports of boiler and fasten with 3/8" hex 
head machine screws and fl at washers.

 Note: If tankless heater is not installed, heater 
opening cover plate must remain in place. 

C. Test boiler for leaks before connecting to system and 
installing controls, trim and jacket. 
1. Attach pressure gauge (capable of indicating 30 psi) 

on boiler. 
2. Attach fi ll valve and piping to return tapping and 

purge valve to supply tapping. See Figure 6.

Figure 6: Hydrostatic Pressure Test

3. Install plugs in remaining tappings.
4. Fill boiler completely with water by venting air 

through purge valve. Close purge valve and apply 
water pressure of at least 10 psi but not exceeding 
30 psi gauge pressure. 

5. Examine boiler carefully inside and outside for leaks 
or damage due to shipment or handling. 
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Figure 9: Jacket Assembly

Figure 7: Canopy Gasket Installation

Figure 8: Canopy Installation

D. Install Canopy.
1. Install ½" thick x 1" wide ceramic fi ber gasket. See 

Figure 7. 

2. Position canopy on ceramic fi ber gasket. See Figure 
8.

3. Attach canopy using ¼" carriage bolts, nuts, and 
washers provided. 

E. Inspect joints between sections. They were factory 
sealed. If there are any openings due to shipment or 
handling, reseal with boiler putty. 

F. Install Jacket. See Figure 9.

1. Models IN7-IN12 steam boilers: remove 3 inch 
diameter knockouts in jacket top panels. 

2. Raise rear panel under rear fl ange of canopy and rest 
on fl oor. Position rear panel and secure to jacket side 
panels with sheet metal screws. For Models IN10-
IN12, secure jacket upper rear panels to side panels 
with sheet metal screws. 

3. Secure both jacket side panels to base with sheet 
metal screws. 

4. Position front tie bar and secure to jacket side panels 
with sheet metal screws. 

5. Position vestibule panel and secure to side panels 
with sheet metal screws. 

6. Attach Rating Label and Vent Damper Instruction 
Label at designated locations on vestibule panel. 

7. Install top panels by placing over and around outside 
of side and rear panels. Seat fully and secure with 
sheet metal screws. 

8. Install black plastic rings into 1-3/32 inch diameter 
holes located below upper louvers of front 
removable door.
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Figure 11: Pilot and Gas Piping, Continuous 
Ignition (Standing Pilot) (IN3 through IN9 Only)

Figure 13: Pilot and Gas Piping, Intermittent 
Ignition (EI) (IN3 through IN11 Only)

Figure 12: Pilot and Gas Piping, Continuous 
Ignition (Standing Pilot) (IN10 through IN12 Only)

Figure 14: Pilot and Gas Piping, Intermittent 
Ignition (EI) (IN12 Only)

9. Install front removable door by engaging upper side 
edges of panel with side receiving fl anges, sliding 
up and under top panel fl ange - seating front door 
fully - then sliding down to engage bottom fl ange 
behind lower front tie bar. 

G. Install Pilot/Burner Assembly  (shipped in Gas 
Controls Carton).  See Figure 10.

Figure 10: Combustion Chamber
1. Remove jacket front removable door. 

a. Remove burner access panel located above 
burners.

b. Install Pilot/Burner Assembly where noted on 
gas manifold.
i. Insert rear of burner in burner tray slot.
ii. Position burner over the orifi ce.  
 NOTE:  The burner to the right may need to 

be lifted from the orifi ce to install pilot/
burner assembly.  Reinstall lifted burner 
over the orifi ce.

c. Reinstall burner access panel.

H. Install Gas Valve on main gas burner assembly (if not 
factory assembled). See Figure 11, 12, 13, 14 or 15.

1. Connect gas valve to manifold. 
2. Connect pilot tubing from pilot burner to gas valve 

pilot tapping.
3. Continuous Ignition (standing pilot): connect 

thermocouple to gas valve. 
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Figure 17: Blocked Vent Switch Installation, 
IN10 through IN12

Figure 16: Blocked Vent Switch Installation, 
IN3 through IN9

I. Install Blocked Vent Switch with sheet metal screws.

1. Models IN3 - IN9. Install on rear fl ange of canopy. 
See Figure 16.

Figure 15:  Pilot and Gas Piping, Intermittent 
Ignition (HSP) (IN3 Through IN9)

2. Models IN10 - IN12. Install on right side of draft 
hood. See Figure 17. Reset switch must face away 
from draft hood relief opening.

3. Attach black 18-2 harness to Blocked Vent Switch 
terminals. Use end with two fully insulated 
disconnects.

4. Secure harness to right side jacket panel with clamp.
5. Insert harness through ¾ inch hole in right side 

jacket panel. Secure with strain relief bushing

J. Intermittent Ignition (EI): Install Ignition Module.

1. Mount ignition module mounting bracket to inside 
of right side panel using (2) #6 x ¾" sheet metal 
screws provided.

2. Mount ignition module to bracket using (2) #8 x ½" 
sheet metal screws provided.

3. Install (3) wire harness from ignition module to gas 
valve as shown in wiring diagrams.

K. Continue to Section III: Semi-Pak Boiler Assembly,   
Step C.
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III.  Semi-Pak Boiler Assembly
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A. Remove Crate
1. Remove all hold down screws and brackets. 
2. Slide boiler to rear of skid and carefully remove 

from crate skid onto 2 inch thick piece of wood and 
then onto fl oor. Do not bump boiler jacket against 
fl oor. 

3. Do not drop boiler at any time. 

B. Move Boiler To Permanent Position. Refer to Section 
I: Pre-Installation.

C. Identify Trim and Controls
 FIRST - Determine controls ordered with boiler and 

refer to appropriate section(s) following:
 There are two ordering methods for trim and controls:

l. EZ–Connect Carton (either steam or water) includes 
trim, controls, wiring and wiring instructions for 
installation.

2. Separate Trim Carton (steam or water) and Control 
Carton (steam or water). Only wiring requiring 
special connections is provided. For wiring 
requirements, refer to Section VIII: Electrical and 
appropriate wiring diagram.

D. Install Trim and Controls
 Refer to appropriate paragraphs (following) for trim 

and controls to be installed.
 1. Steam Boiler with Probe Low Water Cutoff

a. Install pressure limit control into Tapping "H" 
with siphon, ¾" x ¼" hex bushing, ¾" elbow and 
¾" x 3" nipple provided.  See Figures 1 and 2.  
DO NOT TWIST CONTROL. Use wrench on 
hex fi tting located at bottom of control.  See 
Figure 18A or 18B.

b. Level the L404A pressure limit by carefully 
bending the syphon until the limit's leveling 
indicator hangs freely with its pointer directly 
over the index mark inside the back of the case.  
See Figure 18A.
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c. The L404F pressure limit employs a snap action 
switch and does not require leveling.  See Figure 
18B.

d. Install pressure gauge into Tapping "B" (½ NPT 
bushed to ¼ NPT). See Figures 1 and 2. Tighten 
with wrench applied to square shank on back of 
gauge.  DO NOT APPLY PRESSURE ON 
GAUGE CASE since this may destroy 
calibration of gauge.

e. Install Low Water Cutoff Probe into Tapping "K" 
(¾ NPT).  HANDLE PROBE WITH CARE.

f. Attach Low Water cutoff Control to Probe by 
following instructions packed with control.

g. Install gauge glass fi ttings into Tappings "C"       
(½ NPT).  See Figures 1 and 2.  Lower fi tting has 
small drain valve.

Figure 18B:  L404F Pressure Limit ControlFigure 18A:  L404A Pressure Limit Control
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Figure 20: Thermostat Isolation Relay Attachment

h. Install gauge glass and protective rods in fi ttings.
i. Attach "Lowest Permissible Water Level" Plate 

with sheet metal screws in location indicated in 
Figure 9.

j. Attach "Frequent Water Addition" Label above 
the "Lowest Permissible Water Level" Plate.

2. Steam Boiler with McDonnell & Miller 67 Float 
Low Water Cutoff
a. Install Low Water Cutoff, see instructions packed 

with control.
i. Screw brass nipples with union halves into 

Tappings "C" (½ NPT).  See Figure 1 and 2.
ii. Attach Gauge Glass/Low Water Cutoff 

Assembly to union halves.
iii. Affi x Blow-Down Card to Jacket Left Side 

Panel adjacent to low water cutoff.
iv. Provide blow down discharge piping.

b. Attach street elbow siphon and pressure limit 
control to low water cutoff.  DO NOT TWIST 
CONTROL. Use wrench on hex fi tting located at 
bottom of control.

c. Level the L404A pressure limit by carefully 
bending the syphon until the limit's levelling 
indicator hangs freely with its pointer directly 
over the index mark inside the back of the case.  
See Figure 18A.

d. The L404F pressure limit employs a snap action 
switch and does not require leveling.  See Figure 
18B.

e. Install pressure gauge into Tapping "H" (¾ NPT 
bushed to ¼ NPT).  See Figures 1 and 2.  Tighten 
with wrench applied to square shank on back of 
gauge.  DO NOT APPLY PRESSURE ON 
GAUGE CASE since this may destroy 
calibration of gauge. 

f. Attach "Lowest Permissible Water Level" Plate 
with sheet metal screws in location indicated in 
Figure 9.

g. Attach "Frequent Water Addition" Label above 
the "Lowest Permissible Water Level" Plate.

3. All Steam Boilers and Water Boilers except 
"EZW" and "WC" Controls Cartons
a. Install Junction Box.  See Figure 19A.

Figure 19B:  Junction Box and Transformer 
Assembly

Figure 19A:  Junction Box and Mounting Bracket 
Assembly

i. Remove center knockout in rear of Junction 
Box and insert black plastic snap bushing in 
hole.

ii. Install mounting bracket to rear of Junction 
Box with two (2) blunt sheet metal screws 
provided.

iii. Align center and mounting holes of Junction 
Box with upper front corner of jacket left 
side panel.

iv. Install Junction Box to jacket from inside 
vestibule area with two (2) blunt sheet metal 
screws provided.

b. Mount transformer on Junction Box.  For 
Canadian boiler provide strain relief by loosely 
securing Transformer to Junction Box with wire 
tie inserted through Transformer plate and a 
Junction Box mounting hole.  See Figure 19B.

c. Fork connector on yellow and blue (HSP only) 
wire(s) of gas valve harness must be removed 
and wire stripped before making wire 
connections.  Refer to Section VIII for wiring.

d. Steam Boilers only.  Secure the R8222 
Thermostat Isolation Relay to upper left corner of 
jacket vestibule panel with sheet metal screws 
provided. See Figure 20.
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e. Water with tankless heater only (EZWT and 
WCT).  Secure R8225D relay to Junction Box.  
See Figure 1.

4. Water Boiler
a. Install Temperature/Pressure Gauge into upper 

Tapping "C" (½ NPT bushed to ¼ NPT). See 
Figure 1 and 2.  Tighten by wrench applied to 
square shank on back of gauge.  DO NOT 
APPLY PRESSURE ON GAUGE CASE since 
this may destroy calibration of gauge.  

b. Install hot water temperature limit and/or 
combination control.  Remove well from control. 

Screw well into Tapping "H" (¾ NPT).  See 
Figure 1 and 2.  Install bulb in well as far as 
possible, then tighten set screw. 

c. On boilers equipped with a circulator without 
tankless heater in areas where condensation of 
fl ue gases is encountered in boiler fl ueways, a 
reverse-acting circulator control should be 
installed in supply as close as possible to boiler 
in order to avoid condensation.

E. Continue to Section IV. Packaged Boiler Assembly, 
Paragraph E.
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Figure 22: Securing Draft Hood to Canopy

A. Remove crate and move boiler to permanent position 
as detailed in Section III: Semi-Pak Boiler Assembly.

B. Remove Jacket Front Panel.  See Figure 50.

C. Remove poly bag from vestibule area.

D. On Steam Boilers with probe low water cutoff the 
L404 pressure limit/control has been packed in the 
vestibule area.

1. Screw the pressure limit/control onto the syphon.  
DO NOT TWIST CONTROL.  Use wrench on hex 
fi tting at bottom of control.  See Figures 18A or 
18B.

2. Snap the electrical conduit from the adjacent 
junction box into the hole in the control. 

3. Open the control's clear cover and attach the two (2) 
wires in the conduit to the two (2) unused screw 
terminals. 

IV.  Packaged Boiler Assembly

Figure 21: Draft Hood Attachment

E. Install Jacket Front Panel.

F. Install Draft Hood. Models IN3 through IN9.

1. Locate and open "Rear Draft Hood Carton". 
2. Position Draft Hood on Canopy Rear Flange. See 

Figure 21. Top canopy fl ange must fully engage 
"U"-shaped draft hood fl ange for proper installation 
and operation. Care must be taken to assure that 
draft hood is level.  

3. Secure Rear Draft Hood to Canopy with wing nuts 
provided. See Figure 22.
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V.  Piping and Trim

A. Design and install boiler and system piping to prevent 
oxygen contamination of boiler water.  Sources of 
oxygen contamination are system leaks requiring 
addition of makeup water, fi ttings, and oxygen 
permeable materials in distribution system. Eliminate 
oxygen contamination by repairing system leaks, 
repairing fi ttings, using nonpermeable materials in 
distribution system, and eliminating open tanks in 
system, or isolating boiler from system with heat 
exchanger.

B. Install Safety (Relief) Valve in Tapping "E" (¾ NPT).  
See Figure 23.  Use ¾ NPT x 3" nipple and ¾ NPT 
elbow provided. Safety (Relief) Valve must be installed 
with spindle in vertical position.

Figure 23: Trim Installation
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C. Install Drain Valve in Tapping "F" (2 NPT bushed to     
¾ NPT).  See Figure 23.

D. Connect supply and return piping to heating system. 
Maintain minimum ½ inch clearance from combustible 
materials.
1. For STEAM HEATING see Figure 24.  Consult 

I=B=R Installation and Piping Guides.
2. For HOT WATER HEATING with Circulator 

(forced) see Figure 25 and 25A. Consult I=B=R 
Installation and Piping Guides.

3. If boiler is used in connection with refrigeration 
systems, boiler must be installed with chilled 
medium piped in parallel with heating boiler using 
appropriate valves to prevent the chilled medium 
from entering the boiler.  See Figure 26.  Also 
consult I=B=R Installation and Piping Guides.

4. If  boiler is connected to heating coils located in air 
handling units where they may be exposed to 
refrigerated air, boiler piping must be equipped with 
fl ow control valves to prevent gravity circulation of 
boiler water during cooling system operation.
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Figure 27: Recommended Piping for
Indirect Water Heater Figure 28: Tankless Heater Piping

Figure 26: Recommended Piping for Combination 
Heating and Cooling (Refrigeration) Systems

E. Alliance Indirect Water Heater (if used). Refer to 
Alliance Installation, Operating and Service Instructions 
for additional information.
1. Steam.  See Figure 27 for piping recommendations.

a. Supply and Return Piping. Connect supply 
piping to Tapping "N" (1¼ NPT) and return 
piping to Tapping "M" (1¼ NPT). Install zone 
circulator and strainer in supply piping. Install 
check valve to prevent gravity circulation of 
boiler water.

b. Limit. See Figure 23. Install temperature limit 
control (Honeywell L4006A or equal) in Tapping 
"P" (¾ NPT).  See Figure 2.  Set at 180°F to 
prevent steam production during non-space 
heating periods.

5. Use boiler bypass if boiler is operated in system 
which has a large volume or excessive radiation 
where low boiler water temperatures may be 
encountered (i.e. converted gravity circulation 
system, etc.).
a. Bypass should be same size as supply and return 

lines with valves located in bypass and supply 
outlet as illustrated in Figures 25 and 25A in 
order to regulate water fl ow to maintain higher 
boiler water temperatures.

b. Set bypass and boiler supply valves to a half 
throttle position to start. 

c. After installation is complete, operate boiler 
according to Section IX: System Start-up.

6. A hot water boiler installed above radiation level 
must be provided with a low water cutoff device as 
part of installation.

 The low water cut off must be mounted in the 
system piping above the boiler.  The minimum safe 
water level of a hot water boiler is just above the 
highest water containing cavity of the boiler; that is, 
a hot water boiler must be full of water to operate 
safely (see XII. Appendix for further details) .

7. If a tankless heater coil is used, connect water lines 
to ¾ NPT tappings in coil plate.

2. Water without tankless heater. Install in same 
manner as space heating zone.

F. Tankless Heater (if used). See Figure 28.
1. Install automatic tempering or mixing valve to 

prevent delivery of scalding hot water to fi xtures. 
Higher temperature water for dishwashers and 
automatic washers is possible by piping hot water 
from heater prior to entering mixing valve. Install 
per manufacturer's instructions.
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2. Install fl ow regulator. Match regulator rating to 
tankless heater rating. Install in cold water inlet 
below and minimum 3 feet downstream of tankless 
heater inlet.

3. Install water softener in areas of hard water, this will 
reduce mineral deposits which could hinder heat 
transfer and delivery of hot water.
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G. If a long term pressure test of the hydronic system is 
required, the boiler should fi rst be isolated to avoid a 
pressure loss due to the escape of air trapped in the 
boiler.

 To perform a  long term pressure test including the 

boiler, ALL trapped air must fi rst be removed from the 
boiler.

 A loss of pressure during such a test, with no visible 
water leakage, is an indication that the boiler contained 
trapped air.
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VI.  Gas Piping
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A. Size gas Piping. Design system to provide 
adequate gas supply to boiler. Consider these factors:

1. Allowable pressure drop from point of delivery to 
boiler. Maximum allowable system pressure is ½ 
psig. Actual point of delivery pressure may be less; 
contact gas supplier for additional information. 
Minimum gas valve inlet pressure is indicated on 
Rating Label, located on the vestibule panel.

2. Maximum gas demand. Table 2 lists boiler input 
rate. Also consider existing and expected future gas 
utilization equipment (i.e. water heater, cooking 
equipment).

Table 2: Rated Input

jurisdiction specifi es a gravity factor be applied. For 
specifi c gravity greater than 0.70, apply gravity 
factor from Table 5. If exact specifi c gravity is not 
shown choose next higher value.

 For materials or conditions other than those listed 
above, refer to the National Fuel Gas Code, NFPA 
54/ANSI Z223.1 and/or CAN/CGA B149 
Installation Codes, or size system using standard 
engineering methods acceptable to authority having 
jurisdiction.
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B. Connect boiler gas valve to gas supply system.
1. Use methods and materials in accordance with local 

plumbing codes and requirements of gas supplier. In 
absence of such requirements, follow the National 
Fuel Gas Code, NFPA 54/ANSI Z223.1 and/or 
CAN/CGA B149 Installation Codes.

2. Use thread (joint) compounds (pipe dope) resistant 
to action of liquefi ed petroleum gas.

3. Install sediment trap, ground-joint union and manual 
shut-off valve upstream of boiler gas valve and 
outside jacket. See Figure 29.

3. Length of piping and number of fi ttings. Refer to 
Table 3 for maximum capacity of Schedule 40 pipe. 
Table 4 lists equivalent length for standard fi ttings.

4. Specifi c gravity of gas. Gas piping systems for gas 
with a specifi c gravity of 0.70 or less can be sized 
directly from Table 3, unless authority having Figure 29: Recommended Gas Piping
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Table 4: Fitting Equivalent Lengths

Table 5: Specifi c Gravity Correction Factors

4. All above ground gas piping upstream from manual 
gas valve must be electrically continuous and 
bonded to a grounding electrode. Do not use gas 
piping as a grounding electrode. Refer to the 
National Electrical Code, ANSI/NFPA 70 and/or 
CSA C22.1 Electrical Code.

C. Pressure Test. The boiler and its gas connection must 
be leak tested before placing boiler in operation.
1. Protect boiler gas valve. For all testing over ½ psig, 

boiler an its individual shut-off valve must be 
disconnected from gas supply piping. For testing at 

½ psig or less, isolate boiler from gas supply piping 
by closing boiler's individual manual shut-off valve.

2. Using soap solution, or similar non-combustible 
solution, electronic leak detector or other approved 
method.  Check that boiler gas piping valves, and all 
other components are leak free.  Eliminate any 
leaks.

REGNAD
semalfnepo,seldnac,sehctamesutonoD
.skaelrofkcehcotecruosnoitingirehtoro

Table 3:  Maximum Capacity of Schedule 40 Pipe in CFH for Gas Pressures of 0.5 psig or Less

ECITON
neebevahlevelaesevobateef000,2nahtretaergsedutitlatanoitallatsniroftliubsreliobASU

ehtreplevelaesevobateef000,1reptnecrep4etartupnisagecuderotdecifiroyllaiceps
'sreliobnaidanaC.FxidneppAdna2.1.8noitceS,1.322ZISNA/45APFN,edoCsaGleuFlanoitaN
ehtybelbaifitnedierasledomreliobedutitlahgiH.lebalgnitarehtnodetacidnisignizisecifiro

:lebalgnitarehtnoxiffusrebmunledomehtnitigiddriht

noitavele.tf0002nahtssel2__-___NI_
)adanaC(noitavele.tf0054ot00024__-___NI_

)ASU(noitavele.tf0005ot00025__-___NI_

htgneL
]teeF[

porDerusserP.c.whcni3.0 porDerusserP.c.whcni5.0

½ ¾ 1 ¼1 ½ ¾ 1 ¼1

01 231 872 025 050,1 571 063 086 004,1

02 29 091 053 037 021 052 564 059

03 37 251 582 095 79 002 573 077

04 36 031 542 005 28 071 023 066

05 65 511 512 044 37 151 582 085

06 05 501 591 004 66 831 062 035

07 64 69 081 073 16 521 042 094

08 34 09 071 053 75 811 022 064

09 04 48 061 023 35 011 502 034

001 83 97 051 503 05 301 591 004

gnittiF
eziSepiPlanimoN

½ ¾ 1 ¼1

llE°54 7.0 1 2.1 6.1

llE°09 6.1 1.2 6.2 5.3

sA(eeT
)woblE

1.3 1.4 2.5 9.6

cificepS
ytivarG

noitcerroC
rotcaF

cificepS
ytivarG

noitcerroC
rotcaF

05.0 01.1 03.1 70.1

55.0 40.1 04.1 40.1

06.0 00.1 05.1 00.1

56.0 69.0 06.1 79.0

07.0 39.0 07.1 49.0

57.0 09.0

08.0 78.0



25

VII.  Venting

A. Install vent system in accordance with local building 
codes; or local authority having jurisdiction; or 
National Fuel Gas Code, ANSI Z223.1/NFPA 54, Part 
7, Venting of Equipment and/or CAN/CGA B149 
Installation Codes, Part 5, Venting Systems and Air 
Supply for Appliances. Install any of the following for 
this Independence Series Category I, draft hood 
equipped appliance:

1. Type B or Type L gas vent. Install in accordance 
with listing and manufacturer's instructions.

2. Masonry or metal chimney. Build and install in 
accordance with local building codes; or local 
authority having jurisdiction; or Standard for 
Chimneys, Fireplaces, Vents, and Solid Fuel 
Burning Appliances, ANSI/NFPA 211 and/or 
National Building Code of Canada.

 Masonry chimney must be lined with approved clay 
fl ue lining or listed chimney lining system except as 
provided in ANSI Z223.1/NFPA 54, Paragraph 
7.5.4(a): Exception: Where permitted by the 
authority having jurisdiction, existing chimneys 
shall be permitted to have their use continued when 
an appliance is replaced by an appliance of similar 
type, input rating, and effi ciency.

3. Single wall metal vent. Allowed by ANSI Z223.1/
NFPA 54 under very restrictive conditions.  

B. Inspect chimney and remove any obstructions or 
restric tions. Clean chimney if previously used for solid 
or liquid fuel-burning appliances or fi replaces.
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C. Boiler Equipped With Vent Damper
1. Open Vent Damper Carton and remove Installation 

Instructions. Read Installation Instructions 
thoroughly before proceeding.
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2. Vent damper should be same size as draft hood 
outlet. See Figure 1. Unpack vent damper carefully  
-  DO NOT FORCE CLOSED! Forcing vent 
damper may damage gear train and void warranty. 
Vent damper assembly includes pre-wired 
connection harness with polarized plug for use on 
all 24V standing pilot or intermittent ignition (EI or 
HSP) control systems.

3. Mount vent damper assembly on draft hood without 
modifi cation to either (Refer to instructions packed 
with vent damper for specifi c instructions). Vent 
damper position indicator to be visible to users.

4. U.S.A. - Do not install Non-listed vent damper or 
other obstruction in vent pipe.

 Canada - Do not install Non-listed vent damper or 
other obstruction in vent pipe.
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3. Insofar as is practical, close all building doors and 
windows and all doors between the space in which 
the appliances remaining connected to the common 
venting system are located and other spaces of the 
building. Turn on clothes dryers and any appliance 
not connected to the common venting system. Turn 
on any exhaust fans, such as range-hoods and 
bathroom exhausts, so they will operate at maxi mum 
speed. Do not operate a summer exhaust fan. Close 
fi replace dampers.

4. Place in operation the appliance being inspected. 
Follow the Lighting (or Operating) Instructions. 
Adjust thermo stat so appliance will operate 
continuously.

5. Test for spillage at the draft hood relief opening 
after 5 minutes of main burner operation. Use the 
fl ame of a match or candle, or smoke from a 
cigarette, cigar or pipe.

6. After it has been determined that each appliance 
remain ing connected to the common venting system 
properly vents when tested as outlined above, return 
doors, win dows, exhaust fans, fi replace dampers and 
any other gas-burning appliance to their previous 
condition of use.

7. Any improper operation of the common venting 
system should be corrected so the installation 
conforms with the National Fuel Gas Code, NFPA 
54/ANSI Z223.1. When resizing any portion of the 
common venting system, the common venting 
system should be resized to approach the minimum 
size as determined using the appropriate tables in 
Part 11 in the National Fuel Gas Code, NFPA 54/
ANSI Z223.1.

D. Install Vent Connector from draft hood or vent 
damper to chimney. See Figure 30.
1. Do not connect into same leg of chimney serving an 

open fi replace.
2. Vent pipe to chimney must not be smaller than outlet 

on draft hood or vent damper. Type B is 
recommended, but single-wall vent pipe may be 
used. Arrange venting system so boiler is served by 
vent damper device.

3. Where two or more appliances vent into a common 
vent, the area of the common vent should be at least 
equal to the area of the largest vent plus 50% of the 
area in the additional vent(s). Do not connect the 
vent of this appli ance into any portion of mechanical 
draft systems oper ating under positive pressure. 

4. Horizontal run should be as short as possible. The 
maximum length of an uninsulated horizontal run 
must not exceed 75% of the height of the chimney.

5. Vent pipe should have the greatest possible initial 
rise above draft hood consistent with headroom 
avail able and required clearance from adjacent 
combus tible building structure. Vent pipe should be 
installed above bottom of chimney to prevent 
blockage. 

6. Vent pipe should slope upward from draft hood to 
chim ney not less than one inch in four feet. No 
portion of vent pipe should run downward or have 
dips or sags. Vent pipe must be securely supported.

7. Vent pipe must be inserted into but not beyond 
inside wall of chimney liner. Seal tight between vent 
pipe and chimney.

E. If an Existing Boiler is Removed:
 When an existing boiler is removed from a common 

venting system, the common venting system is likely to 
be too large for proper venting of the appliances 
remaining connected to it.

 At the time of removal of an existing boiler, the 
following steps shall be followed with each appliance 
remaining connected to the common venting system 
placed in operation, while the other appliances 
remaining connected to the common venting system are 
not in operation:
1. Seal any unused openings in the common venting 

system.
2. Visually inspect the venting system for proper size 

and horizontal pitch and determine there is no 
blockage or restriction, leakage, corrosion, and other 
defi ciencies which could cause an unsafe condition.

Figure 30: Typical Vent Installation
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A. General. Install wiring and ground boiler in accordance 
with requirements of authority having jurisdiction, or in 
absence of such requirements the National Electrical 
Code, ANSI/NFPA 70 and/or CSA C22.1 Electrical 
Code.

B. Wire Vent Damper (if used).

1. Steam or Water with gravity circulation or tankless 
heater.
a. Remove one (1) 7/8" knockout from junction 

box. Carefully remove transformer - avoid undue 
strain on wires.

b. Install Vent Damper Harness into top of junction 
box.

c. Remove factory installed jumper plug (if so 
equipped) from Vent Damper Receptacle. Plug 
Vent Damper Harness into Vent Damper 
Receptacle. See Figure 31.

2. Water with intermittent circulation and without 
tankless heater.
a. Remove 7/8" knockout and cover from limit 

control.
b. Install Vent Damper Harness into top of limit.
c. Remove factory installed jumper plug from Vent 

Damper Receptacle. Plug Vent Damper Harness 
into Vent Damper Receptacle. See Figure 31.

d. Install cable clamp around fl exible Vent Damper 
Harness. Attach to jacket top panel. See Figure 
33.

3. Note: After vent damper is installed and operated 
through one (1) cycle, the control circuit will 
operate only when vent damper is in control circuit.

C. Install thermostat. Locate on inside wall 
approximately 4 feet above fl oor. Do not install on 
outside wall, near fi replace, or where infl uenced by 
drafts or restricted air fl ow, hot or cold pipes, lighting 
fi xtures, television, or sunlight. Allow free air 
movement by avoiding placement of furniture near 
thermostat.

VIII.  Electrical

Figure 31: Vent Damper Connection Detail
d. Install cable clamp around fl exible Vent Damper 

Harness. Attach to jacket top panel. See Figure 
32.

Figure 32: Vent Damper Harness to Junction Box
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Table 6: Thermostat Heat Anticipator Settings

 Set heat anticipator to match system requirements. See 
Table 6. In general, setting heat anticipator too low will 
cause boiler to short cycle without bringing heated 
space up to temperature. Setting heat anticipator too 
high will allow boiler to operate longer than necessary 
and overheat space.

D. Wire thermostat. Provide Class II circuit between 
thermostat and boiler.
1. Steam or Water with gravity circulation or tankless 

heater.  Remove transformer from junction box. 
Connect one wire from thermostat to blue wire(s).  
Connect additional wire from thermostat to brown 
wire or red wire for water with tankless heater.  

2. Water with intermittent circulation and without 
tankless heater.  Connect one wire from thermostat 
to Terminal "T" and additional wire to terminal 
"TV".

E. Alliance Indirect Water Heater (if used).
1. For wiring refer to wiring diagrams located in this 

section and Alliance Installation Operating and 
Service Instructions.

2. Attach junction box extension (4 - 11/16 square) to 
junction box on boiler.

3. Steam Boilers only.  Verify temperature limit 
(Honeywell L4006 or equal, which is installer 
supplied) is installed in Tapping "P", refer to  
Section V:  Piping and Trim.

F. Wire control circuit as shown in the appropriate 
wiring diagram. See Table 6.

1. A separate electrical circuit must be run from the 
main electrical service with an over-current device/
disconnect in the circuit.  A service switch is 
recommended and may be required by some local 
jurisdictions.  Boiler is rated for 120 VAC, 60 hertz, 
less than 12 amperes. 

2. For zone valve wiring, provide separate 24V 
transformer rather than attempting to use boiler 
mounted control. Consult zone valve manufacturer 
for assistance.

G. Wiring diagram and sequence of operation. Locate 
the system type you are interested in from Table 6, then 
refer to the page indicated.
1. Vent Damper Sequence of Operation.  See Figure 

34.
a. Vent Damper is continuously powered at 

Terminal 1.
b. When there is a call for heat, the damper relay 

coil is energized through Terminal 5 if all limits 
ahead of the damper are satisfi ed.

c. Relay coil closes contacts, energizing damper 
motor, causing damper to open.

d. When the damper blade reaches the fully open 
position, power is sent back to the boiler limit/
ignition circuit through Terminal 2 and the 
damper motor is de-energized.

e. When the call for heat is satisfi ed, the damper 
relay coil is de-energized—closing contacts 
which energize the damper motor. This causes 
the damper to close. When the damper blade 
reaches the fully closed position, the damper 
motor is de-energized.
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Figure 34: Vent Damper Schematic Wiring Diagram

Figure 33: Vent Damper Harness to Limit
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b. Low Water Cutoff (LWCO): Automatically 
interrupts main burner operation when surface of 
boiler water falls to lowest permissible operating 
level. Normal operation resumes when water 
returns to normal level.

c. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

d. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

e. Thermocouple: senses pilot fl ame and causes gas 
valve to turn off main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.

H. Steam Boiler with Continuous Ignition (Standing Pilot) 
and Probe Low Water Cutoff.  See Figure 35.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve(s) is energized allowing main gas fl ow 

and ignition of Main Burners.
d. After Thermostat is satisfi ed Gas Valve(s) is de-

energized, extinguishing main fl ame. Vent 
Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when steam pressure exceeds set point. 
Maximum allowable pressure is 15 psi. Normal 
operation resumes when system pressure falls 
below set point. 
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boiler water falls to lowest permissible operating 
level. Normal operation resumes when water 
returns to normal level.

c. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

d. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

e. Igniter/Sensor: senses pilot fl ame and causes 
ignition module to turn off main burner and pilot 
burner gas fl ow should pilot burner fl ame 
extinguish. Five to six minutes after shutdown, 
Ignition Module restarts ignition sequence.

 For Electronic Ignition Trouble Shooting Guide, see 
Page 74.

I. Steam Boiler with Intermittent Ignition (EI) and Probe 
Low Water Cutoff.  See Figure 36.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Ignition Module is energized. Pilot Valve opens 

and Igniter is energized to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame. Main 

Valve(s) opens and ignites Main Burners.
e. After Thermostat is satisfi ed Ignition Module is 

de-energized, extinguishing pilot and main 
fl ame. Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when steam pressure exceeds set point. 
Maximum allowable pressure is 15 psi. Normal 
operation resumes when system pressure falls 
below set point. 

b. Low Water Cutoff (LWCO): Automatically 
interrupts main burner operation when surface of 
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J. Steam Boiler with Intermittent Ignition (HSP) and 
Probe Low Water Cutoff.  See Figure 37.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve is energized.  Igniter is energized and 

Pilot Valve opens to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame and Gas 

Valve de-energizes igniter.  Main Valve opens 
and ignites Main Burners.*

e. After Thermostat is satisfi ed Gas Valve is de-
energized, extinguishing pilot and main fl ame. 
Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when steam pressure exceeds set point. 
Maximum allowable pressure is 15 psi. Normal 
operation resumes when system pressure falls 
below set point. 

b. Low Water Cutoff (LWCO): Automatically 
interrupts main burner operation when surface of 
boiler water falls to lowest permissible operating 
level. Normal operation resumes when water 
returns to normal level.

c. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 

system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

d. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

e. Sensor:  senses pilot fl ame and causes Gas Valve 
to interrupt main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.

 For Hot Surface to Pilot Trouble Shooting Guide, see 
Page 75.

*   •  SV9500 and SV9600 Gas Valves:  
 The igniter and pilot gas valve will stay 

energized until either the pilot lights or the call 
for heat ends.

 •  SV9501 and SV9601 Gas Valves:  
 If the pilot fails to light after a 90 second trial for 

ignition, the igniter will be de-energized and the 
pilot gas valve will close.  After a 5 minute delay, 
the igniter will be re-energized and the pilot gas 
valve will re-open.  This continuous retry cycle 
will end either when the pilot lights or the call 
for heat ends.
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K. Steam Boiler with Continuous Ignition (Standing Pilot) 
and Float Low Water Cutoff.  See Figure 38.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve(s) is energized allowing main gas fl ow 

and ignition of Main Burners.
d. After Thermostat is satisfi ed Gas Valve(s) is de-

energized, extinguishing main fl ame. Vent 
Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when steam pressure exceeds set point. 
Maximum allowable pressure is 15 psi. Normal 
operation resumes when system pressure falls 
below set point. 

b. Low Water Cutoff (LWCO): Automatically 
interrupts main burner operation when surface of 
boiler water falls to lowest permissible operating 
level. Normal operation resumes when water 
returns to normal level.

c. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

d. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

e. Thermocouple: senses pilot fl ame and causes gas 
valve to turn off main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.
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L. Steam Boiler with Intermittent Ignition (EI) and Float 
Low Water Cutoff.  See Figure 39.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Ignition Module is energized. Pilot Valve opens 

and Igniter is energized to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame. Main 

Valve(s) opens and ignites Main Burners.
e. After Thermostat is satisfi ed Ignition Module is 

de-energized, extinguishing pilot and main 
fl ame. Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when steam pressure exceeds set point. 
Maximum allowable pressure is 15 psi. Normal 
operation resumes when system pressure falls 
below set point. 

b. Low Water Cutoff (LWCO): Automatically 
interrupts main burner operation when surface of 

boiler water falls to lowest permissible operating 
level. Normal operation resumes when water 
returns to normal level.

c. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

d. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

e. Igniter/Sensor: senses pilot fl ame and causes 
ignition module to turn off main burner and pilot 
burner gas fl ow should pilot burner fl ame 
extinguish. Five to six minutes after shutdown, 
Ignition Module restarts ignition sequence.

 For Electronic Ignition Trouble Shooting Guide, see 
Page 74.
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M. Steam Boiler with Intermittent Ignition (HSP) and Float 
Low Water Cutoff.  See Figure 40.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve is energized.  Igniter is energized and 

Pilot Valve opens to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame and Gas 

Valve de-energizes igniter.  Main Valve opens 
and ignites Main Burners.*

e. After Thermostat is satisfi ed Gas Valve is de-
energized, extinguishing pilot and main fl ame. 
Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when steam pressure exceeds set point. 
Maximum allowable pressure is 15 psi. Normal 
operation resumes when system pressure falls 
below set point. 

b. Low Water Cutoff (LWCO): Automatically 
interrupts main burner operation when surface of 
boiler water falls to lowest permissible operating 
level. Normal operation resumes when water 
returns to normal level.

c. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 

system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

d. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

e. Sensor:  senses pilot fl ame and causes Gas Valve 
to interrupt main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.

 For Hot Surface to Pilot Trouble Shooting Guide, see 
Page 75.

*    •  SV9500 and SV9600 Gas Valves:  
 The igniter and pilot gas valve will stay 

energized until either the pilot lights or the call 
for heat ends.

 •  SV9501 and SV9601 Gas Valves:  
 If the pilot fails to light after a 90 second trial for 

ignition, the igniter will be de-energized and the 
pilot gas valve will close.  After a 5 minute delay, 
the igniter will be re-energized and the pilot gas 
valve will re-open.  This continuous retry cycle 
will end either when the pilot lights or the call 
for heat ends.
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N. Water Boiler with Continuous Ignition (Standing Pilot) 
and Intermittent Circulation.  See Figure 41.

1. Normal Operation
a. Thermostat calls for heat.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve(s) is energized allowing main gas fl ow 

and ignition of Main Burners.
d. After Thermostat is satisfi ed Gas Valve(s) is de-

energized, extinguishing main fl ame. Vent 
Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Thermocouple: senses pilot fl ame and causes gas 
valve to turn off main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.
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O. Water Boiler with Intermittent Ignition (EI) and 
Intermittent Circulation.  See Figure 42.

1. Normal Operation
a. Thermostat calls for heat.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Ignition Module is energized. Pilot Valve opens 

and Igniter is energized to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame. Main 

Valve(s) opens and ignites Main Burners.
e. After Thermostat is satisfi ed Ignition Module is 

de-energized, extinguishing pilot and main 
fl ame. Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Igniter/Sensor: senses pilot fl ame and causes 
ignition module to turn off main burner and pilot 
burner gas fl ow should pilot burner fl ame 
extinguish. Five to six minutes after shutdown, 
Ignition Module restarts ignition sequence.

 For Electronic Ignition Trouble Shooting Guide, see 
Page 74.
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P. Water Boiler with Intermittent Ignition (HSP) and 
Intermittent Circulation.  See Figure 43.

1. Normal Operation
a. Thermostat calls for heat.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve is energized.  Igniter is energized and 

Pilot Valve opens to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame and Gas 

Valve de-energizes igniter.  Main Valve opens 
and ignites Main Burners.*

e. After Thermostat is satisfi ed Gas Valve is de-
energized, extinguishing pilot and main fl ame. 
Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 

source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Sensor:  senses pilot fl ame and causes Gas Valve 
to interrupt main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.

 For Hot Surface to Pilot Trouble Shooting Guide, see 
Page 75.

*    •  SV9500 and SV9600 Gas Valves:  
 The igniter and pilot gas valve will stay 

energized until either the pilot lights or the call 
for heat ends.

 •  SV9501 and SV9601 Gas Valves:  
 If the pilot fails to light after a 90 second trial for 

ignition, the igniter will be de-energized and the 
pilot gas valve will close.  After a 5 minute delay, 
the igniter will be re-energized and the pilot gas 
valve will re-open.  This continuous retry cycle 
will end either when the pilot lights or the call 
for heat ends.
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Q. Water Boiler with Continuous Ignition (Standing Pilot) 
and Gravity Circulation.  See Figure 44.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve(s) is energized allowing main gas fl ow 

and ignition of Main Burners.
d. After Thermostat is satisfi ed Gas Valve(s) is de-

energized, extinguishing main fl ame. Vent 
Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 

temperature falls below set point. 
b. Blocked Vent Switch. Automatically interrupts 

main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Thermocouple: senses pilot fl ame and causes gas 
valve to turn off main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.
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R. Water Boiler with Intermittent Ignition (EI) and Gravity 
Circulation.  See Figure 45.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Ignition Module is energized. Pilot Valve opens 

and Igniter is energized to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame. Main 

Valve(s) opens and ignites Main Burners.
e. After Thermostat is satisfi ed Ignition Module is 

de-energized, extinguishing pilot and main 
fl ame. Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Igniter/Sensor: senses pilot fl ame and causes 
ignition module to turn off main burner and pilot 
burner gas fl ow should pilot burner fl ame 
extinguish. Five to six minutes after shutdown, 
Ignition Module restarts ignition sequence.

 For Electronic Ignition Trouble Shooting Guide, see 
Page 74.
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S. Water Boiler with Intermittent Ignition (HSP) and 
Gravity Circulation.  See Figure 46.

1. Normal Operation
a. Thermostat calls for heat. Thermostat Isolation 

Relay is energized, closing contacts.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve is energized.  Igniter is energized and 

Pilot Valve opens to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame and Gas 

Valve de-energizes igniter.  Main Valve opens 
and ignites Main Burners.*

e. After Thermostat is satisfi ed Gas Valve is de-
energized, extinguishing pilot and main fl ame. 
Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 

source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Sensor:  senses pilot fl ame and causes Gas Valve 
to interrupt main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.

 For Hot Surface to Pilot Trouble Shooting Guide, see 
Page 75.

*   •  SV9500 and SV9600 Gas Valves:  
 The igniter and pilot gas valve will stay 

energized until either the pilot lights or the call 
for heat ends.

 •  SV9501 and SV9601 Gas Valves:  
 If the pilot fails to light after a 90 second trial for 

ignition, the igniter will be de-energized and the 
pilot gas valve will close.  After a 5 minute delay, 
the igniter will be re-energized and the pilot gas 
valve will re-open.  This continuous retry cycle 
will end either when the pilot lights or the call 
for heat ends.
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T. Water Boiler with Continuous Ignition (Standing Pilot) 
and Tankless Heater.  See Figure 47.

1. Normal Operation
a. Thermostat calls for heat or low limit senses 

water temperature below set point.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Gas Valve(s) is energized allowing main gas fl ow 

and ignition of Main Burners.
d. After Thermostat or low limit is satisfi ed Gas 

Valve(s) is de-energized, extinguishing main 
fl ame. Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Thermocouple: senses pilot fl ame and causes gas 
valve to turn off main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.
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U. Water Boiler with Intermittent Ignition (EI) and 
Tankless Heater.  See Figure 48.

1. Normal Operation
a. Thermostat calls for heat or low limit senses 

water temperature below set point.
b. Vent Damper (if used) opens as stated in Vent 

Damper Sequence of Operation.
c. Ignition Module is energized. Pilot Valve opens 

and Igniter is energized to ignite Pilot Burner.
d. Sensor proves presence of pilot fl ame. Main 

Valve(s) opens and ignites Main Burners.
e. After Thermostat or low limit is satisfi ed Ignition 

Module is de-energized, extinguishing pilot and 
main fl ame. Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Igniter/Sensor: senses pilot fl ame and causes 
ignition module to turn off main burner and pilot 
burner gas fl ow should pilot burner fl ame 
extinguish. Five to six minutes after shutdown, 
Ignition Module restarts ignition sequence.

 For Electronic Ignition Trouble Shooting Guide, see 
Page 74.
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V. Water Boiler with Intermittent Ignition (HSP) and 
Tankless Heater.  See Figure 49.
1. Normal Operation

a. Thermostat calls for heat or low limit senses 
water temperature below set point.

b. Vent Damper (if used) opens as stated in Vent 
Damper Sequence of Operation.

c. Gas Valve is energized.  Igniter is energized and 
Pilot Valve opens to ignite Pilot Burner.

d. Sensor proves presence of pilot fl ame and Gas 
Valve de-energizes igniter.  Main Valve opens 
and ignites Main Burners.*

e. After Thermostat is satisfi ed Gas Valve is de-
energized, extinguishing pilot and main fl ame. 
Vent Damper (if used) closes.

2. Safety  Shutdown 
a. Limit: Automatically interrupts main burner 

operation when water temperature exceeds set 
point. Maximum allowable temperature is 250°F. 
Normal operation resumes when water 
temperature falls below set point. 

b. Blocked Vent Switch. Automatically interrupts 
main burner operation when excessive vent 
system blockage occurs. Control is a multiple 
use device. If blocked vent switch is activated do 
not attempt to place boiler in operation. Correct 

source of blockage and reset blocked vent 
switch.

c. Flame Roll-out Switch. Automatically interrupts 
boiler operation when fl ames or excessive heat 
are present in vestibule. Control is single use 
device. If fl ame roll-out switch is activated do 
not attempt to place boiler in operation. Correct 
source of blockage and replace fl ame roll-out 
switch.

d. Sensor:  senses pilot fl ame and causes Gas Valve 
to interrupt main burner and pilot burner gas 
fl ow should pilot burner fl ame extinguish.

 For Hot Surface to Pilot Trouble Shooting Guide, see 
Page 75.

*    •  SV9500 and SV9600 Gas Valves:  
 The igniter and pilot gas valve will stay 

energized until either the pilot lights or the call 
for heat ends.

 •  SV9501 and SV9601 Gas Valves:  
 If the pilot fails to light after a 90 second trial for 

ignition, the igniter will be de-energized and the 
pilot gas valve will close.  After a 5 minute delay, 
the igniter will be re-energized and the pilot gas 
valve will re-open.  This continuous retry cycle 
will end either when the pilot lights or the call 
for heat ends.
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IX.  System Start-up

Figure 52:  Gas Valve Pressure Tap,
Robertshaw Gas Valve

Figure 51: Gas Valve Pressure Tap,
Honeywell Gas Valves

Figure 50:  Front Door Removal
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A. Safe lighting and other performance criteria were met 
with the gas manifold and control assembly provided on 
boiler when boiler underwent tests specifi ed in 
American National Standard for Gas-Fired Low-
Pressure Steam and Hot Water Boilers, ANSI Z21.13.

B. Check Main Burners. Main burners must be in slots in 
rear of burner tray and seated on main burner orifi ces.

C. Fill boiler with water:

1. Steam: fi ll to normal water line. See Figure 1.
2. Water: fi ll heating system to approximately 12 PSI. 

Vent air from system.

D. Prepare to check operation.
1. Obtain gas heating value (in Btu per cubic foot) 

from gas supplier.
2. Adjust limit:

a. Steam:  With an L404A1354 - set cut-out 
pressure (MAIN scale) on the pressure limit for 
(2) PSI and differential pressure (DIFF. scale) 
below (2) PSI. 

 With an L404A1651 or an L404F1367 - set cut-
out pressure (MAIN scale) on the pressure limit 
for (1) PSI and differential pressure (DIFF.) for 
.5 PSI.  These pressures may be varied to suit 
individual requirements of the system.  See 
Figure 18A or 18B.

b. Water without tankless heater: set at 200°F.
c. Water with tankless heater: set limit at 220°F and 

operating control to 200°F.
3. Remove front removable panel. See Figure 50.

5. For natural gas fi red boiler, temporarily turn off all 
other gas-fi red appliances.

E. Follow Lighting or Operating Instructions to place 
boiler in operation. See Figure 53, 54, 55, 56 or 57.  
Sequence of Operation is outlined with wiring diagrams 
in Section VIII: Electrical.

F. Check pilot burner fl ame and main burner fl ames 
through observation port.
1. Check pilot fl ame.

a. Continuous Ignition (Standing Pilot), Models 
IN3 through IN7.  See Figure 58.  Pilot burner 
produces a single fl ame.  Flame should be steady, 
medium hard blue enveloping 3/8 to ½ inch of 
thermocouple.

b. Continuous Ignition (Standing Pilot), Models 
IN8 through IN12. See Figure 59.  Pilot burner 
produces three (3) fl ames.  Center fl ame should 
be steady, medium hard blue enveloping 3/8 to ½ 
inch of thermocouple.

c. Electronic Ignition (EI), Models IN3 through 
IN12.   See Figure 60.  Pilot should be lit only 
after completing Step 3.  Pilot burner produces 
three (3) fl ames.  Center fl ame should be steady, 
medium hard blue enveloping 3/8 to ½ inch of 
sensing probe.

4. Connect manometer to gas valve pressure tapping 
(for IN12 connect to gas valve with pilot control). 
See Figure 51 or 52.
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Figure 53:  Lighting Instructions, Continuous Ignition System, VR8200 and VR8300 Gas Valves
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Figure 54:   Lighting Instructions, Continuous Ignition System, 7000 ERHC Gas Valve
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Figure 55:  Operating Instruction, Intermittent Ignition System, SV9500, SV9600, VR8204 and VR8304  
(except IN12) Gas Valves
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Figure 56:  Operating Instructions, Intermittent Ignition System (EI), VR8304 (IN12 only) Gas Valves



65

Figure 57:  Operating Instructions, Intermittent Ignition System (HSP), SV9501 and SV9601
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Figure 63:  1" Main Burner Flame

Figure 58: Pilot Burner Flame, Honeywell Q350

Figure 60: Pilot Burner Flame, Honeywell Q348

Figure 59: Pilot Burner Flame, Honeywell Q327

Figure 61:  Pilot Burner Flame, Honeywell Q3480

Figure 62:  40mm Main Burner Flame
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d. Hot Surface to Pilot Ignition (HSP), Models IN3 
through IN9.  See Figure 61.  Pilot should be lit 
only after completing Step 3.  Pilot burner 
produces three (3) fl ames.  Center fl ame should 
be steady, medium hard blue enveloping 3/8 to ½ 
inch of sensing probe.

2. Adjust thermostat to highest setting.  
3. Check main burner fl ames.  See Figure 62 or 63.  

Flame should have clearly defi ned inner cones with 
no yellow tipping. Orange-yellow streaks caused by 
dust should not be confused with true yellow 
tipping.

4. Adjust thermostat to normal setting.

G. Check thermostat operation. Raise and lower 
temperature setting to start and stop boiler operation.

H. Check ignition system shutoff. Gas valve should close 
and pilot and main burners extinguish.
1. Continuous Ignition (Standing Pilot): disconnect 

thermocouple from gas valve.
2. Electronic Ignition (EI): disconnect igniter/sensor 

cable from ignition module terminal "9".
3. Hot Surface to Pilot Ignition (HSP):  disconnect 

igniter/sensor (3 wire quick connect) from gas valve.

I. Check low water cutoff  (steam only).
1. Adjust thermostat to highest setting.
2. With boiler operating, open drain and slowly drain 

boiler.

NOITUAC
.ssalgeguagwolebniardtonoD

3. Main burners will extinguish when water level drops 
below low water cutoff. Water should still be visible 
in gauge glass. Verify limit, thermostat or other 
controls have not shut off boiler.

4. Adjust thermostat to lowest setting. Refi ll boiler to 
normal water line.

J. Check Limit.
1. Adjust thermostat to highest setting.
2. Steam: Observe pressure gauge. When pressure is 

indicated, adjust limit to setting below observed 
pressure. Main burners should extinguish.
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3. Water: Observe temperature gauge. When 
temperature exceeds limit set point main burners 
should extinguish.

4. Adjust limit to setting above observed reading. Main 
burners should reignite.

5. Adjust thermostat to lowest setting. Adjust limit to 
desired setting.

K. Adjust gas input rate to boiler. Natural Gas.
1. Adjust thermostat to highest setting.
2. Check manifold gas pressure. Manifold pressure is 

listed on Rating Label.
a. Models IN3-IN12 with Standing Pilot, IN3-IN9 

with Hot Surface to Pilot and IN3-IN11 with 
Electronic Ignition.  Adjust gas valve pressure 
regulator as necessary (turn adjustment screw 
counterclockwise to decrease manifold pressure, 
or clockwise to increase manifold pressure). If 
pressure can not be attained, check gas valve 
inlet pressure. If less than minimum gas supply 
pressure listed on Rating Label, contact gas 
supplier for assistance.

b. Model IN12 with Electronic or HSP Ignition 
Only.
i. Turn off gas valve not having pilot control.
ii. On gas valve with pilot control, adjust gas 

valve pressure regulator to obtain required 
manifold pressure, or if unattainable, highest 
pressure without forcing adjustment screw 
(turn adjustment screw counterclockwise to 
decrease manifold pressure, or clockwise to 
increase manifold pressure).

iii. Turn on gas valve not having pilot control. 
Adjust gas valve pressure regulator to obtain 
required manifold pressure. Manifold 
pressure may not change during initial turns 
of adjustment screw.

3. Clock gas meter for at least 30 seconds. Use Table 7 
to determine gas fl ow rate in Cubic Feet per Hour.

4. Determine Input Rate. Multiply gas fl ow rate by gas 
heating value.

5. Compare measured input rate to input rate stated on 
Rating Label. 
a. Boiler must not be overfi red. Reduce input rate 

by decreasing manifold pressure. Do not reduce 
more than 0.3 inch w.c. If boiler is still overfi red, 
contact your Governale distributor or Regional 
Offi ce for replacement Gas Orifi ce.
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Table 7: Input Rate

b. Increase input rate if less than 98% of Rating 
Label input. Increase manifold gas pressure no 
more than 0.3 inch w.c. If measured input rate is 
still less than 98% of rated input:
i. Remove Main Burners per procedure in 

Section X: Service.
ii. Remove gas orifi ces. Drill one (1) drill size 

larger (drill size is stamped on orifi ce, or see 
Key No. 4D in repair parts section).

iii. Reinstall gas orifi ces and main burners. 
Measure input rate.

6. Recheck Main Burner Flame.
7. Return other gas-fi red appliances to previous 

conditions of use.

L. Adjust gas input rate to boiler. LP/Propane.
1. Set thermostat to highest setting.
2. Adjust tank regulator for gas valve inlet pressure of 

13.5 inches w.c. or less. 

3. Gas valve has step opening regulator which initially 
opens to 1.4 or 2.5 inch w.c. and steps to full 
pressure after approximately 30 seconds. Check 
manifold pressure after step has occurred. Adjust gas 
valve pressure regulator as necessary for 10.0 inches 
w.c. (turn adjustment screw counterclockwise to 
decrease manifold pressure, or clockwise to increase 
manifold pressure). If 10.0 inches w.c. can not be 
attained, check gas valve inlet pressure. If less than 
11.0 inches w.c., contact gas supplier for assistance.

M. Clean Heating System (Steam).  A local qualifi ed 
water treatment chemical specialist is a suggested 
source for recommendations regarding appropriate 
chemical compounds and concentrations which are 
compatible with local environmental regulations.
1. Oil from new piping connections and sediment in 

existing piping must be removed from system to 
prevent unsteady water line and carry-over of 
entrained water into supply main.
a. Fill boiler to normal waterline.
b. Follow Lighting or Operating Instructions to 

place boiler in operation. See Figure 53, 54, 55, 
56 or 57.

c. Operate boiler with steam in entire system for 
several days to bring system oil and dirt back to 
boiler.

d. Drain condensate from drain valve in wet return. 
Operate boiler until condensate runs clean.

2. Boil-out boiler.
a. Follow instructions TO TURN OFF GAS TO 

APPLIANCE. See Figure 53, 54, 55, 56 or 57.
b. Fill boiler to normal waterline.
c. Remove safety valve.
d. Pour recommended boil-out compound into 

boiler through safety valve opening.
e. Reinstall safety valve in Tapping "E" with 

spindle in vertical position.  See Figures 1 and 2.
f. Follow Lighting or Operating Instructions to 

place boiler in operation. See Figure 53, 54, 55, 
56 or 57.  Check controls operation per 
Paragraphs F to J. Boil water for at least 5 hours.

g. Follow instructions TO TURN OFF GAS TO 
APPLIANCE. See Figure 53, 54, 55, 56 or 57.  
Drain boiler and system piping.

h. Remove drain valve. Thoroughly wash boiler 
water passages with high pressure spray through 
drain valve tapping.

i. Reinstall drain valve in Tapping "F".  See 
Figures 1 and 2.

3. Second Boil-out for Stubborn Cases. If all oil and 
grease is not removed a second boilout using surface 
blow-off is necessary.
a. Run 1 NPT pipe from Surface Blow-Off Tapping 

"L" to open drain. Do not install shut-off valve or 
other restriction.  See Figure 2.

sdnoceS
enOrof

noituloveR

laiDreteMsaGfoeziS

flaH-enO
.tF.uC

enO
.tF.uC

owT
.tF.uC

eviF
.tF.uC

03 06 021 042 006

23 65 311 522 365

43 35 601 212 925

63 05 001 002 005

83 74 59 981 474

04 54 09 081 054

24 34 68 271 034

44 14 28 461 014

64 93 87 751 193

84 73 57 051 573

05 63 27 441 063

25 53 96 831 643

45 33 76 331 333

65 23 46 921 123

85 13 26 421 013

06 03 06 021 003

26 92 85 611 092

46 92 65 211 182

66 92 45 901 372

86 82 35 601 562

07 62 15 301 752

27 52 05 001 052

47 42 84 79 342

67 42 74 59 732

87 32 64 29 132

08 22 54 09 522



69

b. Fill boiler to top of gauge glass.
c. Remove safety valve.
d. Pour recommended boil-out compound into 

boiler through safety valve opening.
e. Reinstall safety valve in Tapping "E" with 

spindle in vertical position.  See Figures 1 and 2.
f. Follow Lighting or Operating Instructions to 

place boiler in operation. See Figure 53, 54, 55, 
56 or 57.  Boil water for approximately 5 hours 
without producing steam.

g. Open boiler fi ll shut-off valve to produce steady 
trickle of water from surface blow-off pipe. 
Continue boil-out for several hours until surface 
blow-off water runs clear.

h. Follow instructions TO TURN OFF GAS TO 
APPLIANCE. See Figure 53, 54, 55, 56 or 57.  
Drain boiler and system piping.

i. Remove drain valve. Thoroughly wash boiler 
water passages with high pressure spray through 
drain valve tapping.

j. Fill boiler to normal waterline. If water in gauge 
glass is not clear, repeat procedure starting at 
step b.

k. Remove surface blow-off piping. Install 1 NPT 
plug in Tapping "L".  See Figure 2.

4. Add Boiler Water Treatment.
a. Remove safety valve.
b. Pour recommended compound into boiler 

through safety valve opening.
c. Reinstall safety valve in Tapping "E" with 

spindle in vertical position.  See Figures 1 and 2.
d. Follow Lighting or Operating Instructions to 

place boiler in operation. See Figure 53, 54, 55, 
56 or 57.

e. Boil water or heat water to 180°F.
f. Measure boiler water alkalinity. pH should be 

between 7 and 11. Add recommended water 
treatment chemicals, if necessary, to bring the pH 
within the specifi ed range.

5. If unsteady water line, foaming or priming persist:
a. Follow Lighting or Operating Instructions to 

place boiler in operation. See Figure 53, 54, 55, 
56 or 57.

b. Install gate valve (shut-off valve) in Hartford 
Loop. Install drain valves in return main and at 
boiler. See Figure 23.

c. Connect hoses from drain valves to fl oor drain. 
Close gate valve in Hartford Loop. Open drain 
valve in return main.

d. Fill boiler to normal water line. Follow Lighting 
or Operating Instructions to place boiler in 
operation. See Figure 53, 54, 55, 56 or 57.

e. Operate boiler for at least 30 minutes after 
condensate begins to run hot. Follow instructions 

TO TURN OFF GAS TO APPLIANCE. See 
Figure 53, 54, 55, 56 or 57.

f. Close all radiator valves. Remove all supply 
main air valves. Plug openings in supply main.

g. Drain approximately 5 gallons of boiler water 
into container. Mix in recommended boil-out 
compound.

h. Remove safety valve. Pour recommended 
compound into boiler through safety valve 
opening. Reinstall safety valve in Tapping "E" 
with spindle in vertical position.  See Figures 1 
and 2.

i. Follow Lighting or Operating Instructions to 
place boiler in operation.  See Figure 53, 54, 55, 
56 or 57.  Slowly feed water to boiler. Water will 
rise slowly into supply main and back through 
return main. Adjust fl ow to maintain 
approximately 180°F water from return main 
hose. Continue until water runs clear from hose 
for at least 30 minutes.

j. Turn off water to boiler. Continue to operate until 
excess water is removed from boiler and system 
(by steaming) and boiler water reaches normal 
waterline.

k. Follow instructions TO TURN OFF GAS TO 
APPLIANCE.  See Figure 53, 54, 55, 56 or 57.  
Open all radiator valves. Reinstall all supply 
main air valves.  Open gate valve in Hartford 
Loop.

l. Allow boiler to cool until crown sheet is no 
longer too hot to touch. Close drain valves at 
boiler and in return main. Fill boiler slowly to 
normal waterline.

m. Follow Lighting or Operating Instructions to 
place boiler in operation.  See Figure 53, 54, 55, 
56 or 57.  Allow boiler to steam for 10 minutes.  
Drain one quart of water from lower Gauge 
Glass fi tting.

n.  Drain second quart sample from lower Gauge 
Glass fi tting.  If sample is not clear, repeat cycle 
of draining boiler and return main and refi lling 
boiler until sample is clear.

o. If after normal operation boiler water becomes 
dirty from additional system piping sediment 
returning to boiler.
i. Complete steps 5a through 5n.
ii. Complete steps 3a through 3k.

6. Make pH or Alkalinity Test. 
a. After boiler and system have been cleaned and 

refi lled as previously described, test the pH of 
the water in the system. This can easily be done 
by drawing a small sample of boiler water and 
testing with Hydrion paper which is used in the 
same manner as litmus paper, except it gives 
specifi c readings. A color chart on the side of the 
small Hydrion dispenser gives the reading in pH. 
Hydrion paper is inexpensive and obtainable 
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from any chemical supply house or through your 
local druggist. The pH should be higher than 7 
but lower than 11. Add recommended water 
treatment chemicals, if necessary, to bring the pH 
within the specifi ed range. With this lower level 
of protection, care must be exercised to eliminate 
all of the free oxygen in the system. 

b. Boiler is now ready to be put into service. 

N. Clean Heating System (Water).  A local qualifi ed 
water treatment chemical specialist is a suggested 
source for recommendations regarding appropriate 
chemical compounds and concentrations which are 
compatible with local environmental regulations.

1. Boiling Out of Boiler and System. Oil and grease 
which accumulate in a new hot water boiler can be 
washed out in the following manner.
a. Remove Safety Relief Valve using extreme care 

to avoid damaging it. 
b. Partially fi ll boiler. Pour recommended 

compound into boiler through safety relief valve 
opening.

c. Replace Safety Relief Valve. 
d. Fill entire system with water. 
e. Start fi ring equipment. 
f. Circulate the water through the entire system. 
g. Vent the system, including the radiation. 
h. Allow boiler water to reach operating 

temperature, if possible. 
i. Continue to Circulate the water for a few hours. 
j. Stop the fi ring equipment. 
k. Drain the system in a manner and to a location 

that hot water can be discharged with safety. 
l. Remove plugs from all available returns and 

wash the water side of the boiler as thoroughly as 
possible, using a high-pressure water stream. 

m. Refi ll the system with fresh water. 
n. Add recommended boiler water treatment.

2. Make pH or Alkalinity Test. 
a. After boiler and system have been cleaned and 

refi lled as previously described, test the pH of 
the water in the system. This can easily be done 
by drawing a small sample of boiler water and 
testing with Hydrion paper which is used in the 
same manner as litmus paper, except it gives 
specifi c readings. A color chart on the side of the 
small Hydrion dispenser gives the reading in pH. 
Hydrion paper is inexpensive and obtainable 
from any chemical supply house or through your 
local druggist. The pH should be higher than 7 
but lower than 11. Add recommended water 
treatment chemicals, if necessary, to bring the pH 
within the specifi ed range. With this lower level 
of protection, care must be exercised to eliminate 
all of the free oxygen in the system. 

b. Boiler is now ready to be put into service. 
 CONDENSATION — Following a cold start, 

condensation (sweating) may occur in a gas fi red 
boiler to such an extent that it appears that the boiler 
is leaking. This condensation can be expected to 
stop after the boiler is hot. 

O. Check Damper Operation - If boiler is equipped with 
vent damper, vent damper must be in open position 
when boiler main burners are operating. Start boiler, 
refer to instructions on damper to determine if damper 
is in full open position. 

P. Review User's Information Manual and system 
operation with owner or operator.

Q. Post instructions near boiler for reference by owner 
and service personnel. Maintain instructions in legible 
condition.
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X.  Service Instructions

A. General. Inspection and service should be conducted 
annually, except as noted. Turn off electrical power and 
gas supply while conducting service or maintenance. 
Follow instructions TO TURN OFF GAS TO 
APPLIANCE. See Figures 53, 54, 55, 56 or 57.

B. Maintenance of Low Water Cutoff 
1. McDonnell & Miller PS-802 or Hydrolevel 

CycleGard CG400 Probe Style Only.
a. Drain boiler to point below Tapping 'K'.  See 

Figure 2.
b. Disconnect wire(s) connecting control and probe.
c. Remove control from probe.
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d. Unscrew probe from Tapping 'K'. Inspect for 
scale and sediment buildup.

e. Remove light deposits with damp cloth soaked 
with vinegar. 

f. Remove stubborn deposits using diluted 
phosphoric acid (H2PO4) solution, 3 parts water 
to 1 part phosphoric acid. Normal operation will 
occur with up to 0.2 inch of contamination. If 
scale or contamination exceeds 0.2 inches, clean 
probe more frequently.

g. Clean Tapping 'K' to remove old pipe dope and 
other foreign matter.

h. Apply moderate amount of good quality pipe 
dope to probe threads, leaving two end threads 
bare. Install probe in Tapping 'K'. Mount control 
on probe. Attach wire(s) between control and 
probe.

i. Fill boiler to normal waterline. Add water 
treatment as needed.

2. McDonnell & Miller 67 Float Style Only.
a. Weekly (or more frequently if necessary). Open 

blow-off valve to fl ush sediment chamber. 
Follow instructions on Blow-Down Card affi xed 
to Jacket adjacent to low water cutoff.

b. Annually. Dismantle to extent necessary to 
remove obstructions and insure proper function 
of working parts.
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5. tightness of joints. Remove all accumulations of 
soot with wire brush and vacuum

 Remove all obstructions. Replace all deteriorated parts 
and support properly. Seal all joints. 

E. Clean Boiler Flueways.

1. Shut down gas boiler in accordance with lighting/
operating instructions attached to inside of Front 
Removable Door. See Figure 50.

2. Remove Burner Access Panel and Burners. See 
Paragraph F. Clean Burners if necessary. 

3. Remove Jacket Top Panels.
4. Remove Canopy from top of boiler. 
5. Thoroughly clean the fl ueways with fl ue brush. See 

Figure 64.
6. Clean boiler heating surface accessible from 

combustion chamber with straight handle wire 
brush. Reinstall burners and connect gas train. See 
Paragraphs F & G. 

7. Place boiler in operation in accordance with 
Lighting or Operating instructions. Test gas line for 
leaks in accordance with Section VI: Gas Piping, 
Paragraph C. 

8. Replace Jacket Front Removable Door.
 

i. Inspect connecting lines to boiler for 
accumulation of mud and scale. Clean as 
necessary.

ii. Examine wiring for brittle or worn 
insulation and clean electrical contact.

iii. Inspect solder joints on bellows and fl oat. 
Check fl oat for evidence of collapse. Check 
mercury bulb (where applicable) for 
mercury separation or discoloration. Do not 
attempt to repair mechanisms in fi eld. 
Complete replacement mechanisms, 
including gaskets and instructions, are 
available from low water cutoff 
manufacturer.

c. Five (5) Years or 100,000 switch cycles. Replace 
switch and fl oat mechanisms.

C. Water Feeder and Additional Low Water Cutoff. 
Refer to manufacturer's instructions.

D. Vent System. Check annually for: 
1. obstructions 
2. accumulations of soot 
3. deterioration of vent pipe or vent accessories due to 

condensation or other reasons
4. proper support—no sags, particularly in horizontal 

runs 

Figure 64: Boiler Flueway Cleaning
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F. Remove Burners for cleaning, changing orifi ce plugs, 
or repairs. 
1. Turn off electric service to boiler. 
2. Turn off gas supply to boiler. 
3. Remove jacket front panel. 
4. Disconnect pilot tubing at gas valve. 
5. Disconnect thermocouple tubing at gas valve  

(Continuous Ignition only).  Disconnect igniter/
sensor cable and ground wire at ignition module 
Intermittent Ignition (EI) only.  Disconnect Igniter/
Sensor (3 wire quick connect) from gas valve 
Intermittent Ignition (HSP) only.  Disconnect fl ame 
roll-out switch wires. 

6. Remove burner access panel. 
7. Mark location of pilot main burner on manifold. 
8. Hold burner on throat. Lift slightly to clear orifi ce. 

Pull burner from combustion chamber. See Figure 
10. Pilot main burner can only be removed by lifting 
at 45° angle after adjacent burner to right is removed 
(1" burners only).

9. Check burners to be sure they do not contain foreign 
matter or restrictions. Clean burners with a soft 
bristle brush, blow any dirt out with compressed air 
or use a vacuum cleaner. See Figure 64. 

G. Remove Pilot Assembly for Servicing.  Remove 
machine screw(s) holding pilot burner to pilot bracket, 
after fi rst removing burner with pilot assembly as 
described in Step F, number 8 above. To adjust or check 
spark gap between electrode and hood on Honeywell 
Q348 intermittent (EI) pilot, see Figure 65. 
l. Use a round wire gauge to check spark gap.
2. Spark gap should be 0.125" for optimum 

performance.

Figure 65: Honeywell Q348 Spark Gap

H. Install Burners by reversing procedures used to 
remove burner. Main burners must be in slots in rear of 
burner tray and seated on main burner orifi ces. 
Reconnect pilot gas supply, and thermocouple lead 
(continuous ignition) or igniter/sensor/ground.  See 
Table 8 for Pilot Burner location.

Table 8: Pilot Burner Location

I. Lubrication. Manufacturers Instruction should be 
followed on all parts installed on boiler requiring 
lubrication. This includes: 
l. Type of lubricant to be used. 
2. Frequency of lubrication. 
3. Points to lubricate. 

J. Check operation. Follow Steps B through L and Step 
O from Section IX: System Start-up.

K. Conversion Kits. Follow all instructions provided with 
kits.  Note that Rating Label provided in kit must be 
used.  Apply over or beside original Rating Label 
allowing the original Serial Number to remain visible.

L. Tankless Heater.
1. Flushing of Heater. All water contains some 

sediment which settles on inside of coil. 
Consequently, heater should be periodically 
backwashed. See Figure 27. Allow water at city 
pressure to run into hosebib A, through heater, and 
out hosebib B until discharge is clear. The tees in 
which the hosebibs are located should be the same 
size as heater connections to minimize pressure 
drop.

2. Adjust and maintain mixing valve (tempering valve) 
in accordance with manufacturer's instructions.
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Note:  Minimum pilot signal should be 1.0 microamps.  Disconnect Pilot Ground wire from Module and   
  connect DC microammeter between Ground Terminal and Pilot Ground wire.
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Honeywell Hot Surface to Pilot Trouble Shooting Guide
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 Warning:   

This product contains refractory ceramic fi bers (RCF).  RCF has been classifi ed 
as a possible human carcinogen.  After this product is fi red, RCF may, when 
exposed to extremely high temperature (>1800F), change into a known human 
carcinogen.  When disturbed as a result of servicing or repair, RCF becomes 
airborne and, if inhaled, may be hazardous to your health. 

AVOID Breathing Fiber Particulates and Dust 

Precautionary Measures:   
Do not remove or replace previously fi red RCF (combustion chamber insulation, 
target walls, canopy gasket, fl ue cover gasket, etc.) or attempt any service or 
repair work involving RCF without wearing the following protective gear: 

1.  A National Institute for Occupational Safety and Health (NIOSH) approved 
respirator 

2.  Long sleeved, loose fi tting clothing 
3.  Gloves 
4.  Eye Protection 

• Take steps to assure adequate ventilation. 
• Wash all exposed body areas gently with soap and water after contact. 
• Wash work clothes separately from other laundry and rinse washing 
     machine after use to avoid contaminating other clothes.  
• Discard used RCF components by sealing in an air tight plastic bag.   

First Aid Procedures: 
• If contact with eyes:  Flush with water for at least 15 minutes.  Seek 

immediate medical attention if irritation persists. 
• If contact with skin:  Wash affected area gently with soap and water.  

Seek immediate medical attention if irritation persists. 
• If breathing diffi culty develops:  Leave the area and move to a location 

with clean fresh air.  Seek immediate medical attention if breathing 
diffi culties persist. 

• Ingestion:  Do not induce vomiting.  Drink plenty of water.  Seek 
immediate medical attention. 

noitamrofnIytefaStcudorPtnatropmI
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XI.  Repair Parts
All Independence® Repair Parts may be obtained through your local Burnham Wholesale distributor.  Should you require assis-
tance in locating a Burnham Distributor in your area, or have questions regarding the availability of Burnham products or repair 
parts, please contact Burnham Customer Service at (717) 481-8400 or Fax (717) 481-8408.

SERVICE RECORD
DATE      SERVICE PERFORMED
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144006816 --- 1 --- --- --- --- --- --- --- ---

145006816 --- --- 1 --- --- --- --- --- --- ---

146006816 --- --- --- 1 --- --- --- --- --- ---

147006816 --- --- --- --- 1 --- --- --- --- ---

148006816 --- --- --- --- --- 1 --- --- --- ---

149006816 --- --- --- --- --- --- 1 --- --- ---

140106816 --- --- --- --- --- --- --- 1 --- ---

141106816 --- --- --- --- --- --- --- --- 1 ---

142106816 --- --- --- --- --- --- --- --- --- 1

D3

)srenruBniaMhcnI1(yarTrenruB

503006817 1 --- --- --- --- --- --- --- --- ---

504006817 --- 1 --- --- --- --- --- --- --- ---

505006817 --- --- 1 --- --- --- --- --- --- ---

506006817 --- --- --- 1 --- --- --- --- --- ---

507006817 --- --- --- --- 1 --- --- --- --- ---

508006817 --- --- --- --- --- 1 --- --- --- ---

509006817 --- --- --- --- --- --- 1 --- --- ---

500106817 --- --- --- --- --- --- --- 1 --- ---

501106817 --- --- --- --- --- --- --- --- 1 ---

502106817 --- --- --- --- --- --- --- --- --- 1

)srenruBniaMmm04(yarTrenruB

73060817 1 --- --- --- --- --- --- --- --- ---

74060817 --- 1 --- --- --- --- --- --- --- ---

75060817 --- --- 1 --- --- --- --- --- --- ---

76060817 --- --- --- 1 --- --- --- --- --- ---

77060817 --- --- --- --- 1 --- --- --- --- ---

608006817 --- --- --- --- --- 1 --- --- --- ---

609006817 --- --- --- --- --- --- 1 --- --- ---

E3 ylbmessAgeLesaB 1006816 4 4 4 4 4 4 4 4 6 6

1E3 ]E3.oNyeKnidedulcnI[geLesaB 12006817 4 4 4 4 4 4 4 4 6 6

2E3 ]E3.oNyeKnidedulcnI[edilGnolyN 6006818 4 4 4 4 4 4 4 4 6 6
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noitpircseD .oNtraP
ytitnauQ

3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

)deunitnoC(ylbmessAesaB.3

F3 lenaPsseccArenruB

163006817 1 --- --- --- --- --- --- --- --- ---

164006817 --- 1 --- --- --- --- --- --- --- ---

165006817 --- --- 1 --- --- --- --- --- --- ---

166006817 --- --- --- 1 --- --- --- --- --- ---

167006817 --- --- --- --- 1 --- --- --- --- ---

168006817 --- --- --- --- --- 1 --- --- --- ---

169006817 --- --- --- --- --- --- 1 --- --- ---

160106817 --- --- --- --- --- --- --- 1 --- ---

161106817 --- --- --- --- --- --- --- --- 1 ---

162106817 --- --- --- --- --- --- --- --- --- 1

G3
tnemhcattAtekcaJdnEtfeL

tekcarB
1106407 1 1 1 1 1 1 1 1 1 1

H3
tnemhcattAtekcaJdnEthgiR

tekcarB
2106407 1 1 1 1 1 1 1 1 1 1

J3 tnalaeSesaB 2006026 1 1 1 1 1 1 1 1 1 1

K3
,FepyT,gnippaTfleS,wercS

,"½x02-¼,daeHnaPspillihP
detalP

00706808 61 61 61 61 71 71 71 71 12 12

L3
xeH,FepyT,gnippaTfleS,wercS

detalP,"¼1x81-61/5,daeH
71706808 4 4 4 4 4 4 4 4 4 4

M3 SSU,61/5,rehsaW 10606808 4 4 4 4 4 4 4 4 4 4

N3 81-61/5,tuNkcoLxeH 46406808 4 4 4 4 4 4 4 4 4 4

P3 "½x8#,latemteehS,wercS 00006808 2 2 2 2 2 2 2 2 2 2
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.oN
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ytitnauQ

3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

)ylnOsrenruBniaMhcnI1(srenruBniaMdnadlofinaM.4

A4 renruBniaM 9906328 2 4 6 8 11 31 51 71 02 22

B4

tekcarBtoliPhtiwrenruBniaM
)toliP053Q()noitingIsuounitnoC(

7906328 1 1 1 1 1 --- --- --- --- ---

tekcarBtoliPhtiwrenruBniaM
)toliP723Q()noitingIsuounitnoC(

8906328 --- --- --- --- --- 1 1 1 1 1

tekcarBtoliPhtiwrenruBniaM
)toliP843Q()noitingItnettimretnI(

8906328 1 1 1 1 1 1 1 1 1 1

C4 dlofinaM

33006228 1 --- --- --- --- --- --- --- --- ---

34006228 --- 1 --- --- --- --- --- --- --- ---

35006228 --- --- 1 --- --- --- --- --- --- ---

36006228 --- --- --- 1 --- --- --- --- --- ---

37006228 --- --- --- --- 1 --- --- --- --- ---

38006228 --- --- --- --- ---- 1 --- --- --- ---

39006228 --- --- --- --- --- --- 1 --- --- ---

30106228 --- --- --- --- --- --- --- 1 --- ---

31106228 --- --- --- --- --- --- --- --- 1 ---

32106228 --- --- --- --- --- --- --- --- --- 1

D4
larutaN

saG
ylnO

kniP54#,ecifirOrenruBniaM 117228 3 5 7 9 --- --- --- --- --- ---

etihW74#,ecifirOrenruBniaM 017228 --- --- --- --- 21 41 61 81 12 32

D4
ylnOPL

neerG55#,ecifirOrenruBniaM 807228 3 --- --- --- --- --- --- --- --- ---

elpruP,mm52.1,ecifirOrenruBniaM 507228 --- 5 7 9 --- --- --- --- --- ---

eulB,"46/3,ecifirOrenruBniaM 407228 --- --- --- --- 21 41 61 --- --- ---

E4
,daeHdnuoRdettolS,enihcaM,wercS

"61/3x23-01
00806808 2 2 2 2 2 2 2 2 2 2

F4
,daeHnaPspillihP,gnippaTfleS,wercS

"½x02-¼
00706808 4 4 4 4 4 4 4 4 4 4

.yrotcaftlusnocedutitlAhgiHroF.)teef0002-0(edutitlalamronrofnwohsseziSecifirO:etoN
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Manifold and 40mm Main Burners

yeK
.oN

noitpircseD .oNtraP
ytitnauQ

3NI 4NI 5NI 6NI 7NI 8NI 9NI

)YLNOSRENRUBNIAMMM04(srenruBniaMdnadlofinaM.4

A4 renruBniaM 5316328 1 2 3 4 5 6 7

ylnOnoitingItnettimretnI

B4 tekcarBtoliP°14htiwrenruBniaM 6316328 1 1 1 1 1 1 1

saGlarutaN)toliPgnidnatS(noitingIsuounitnoCtloV-42

B4
tekcarBtoliP°84htiwrenruBniaM 3416328 1 1 1 1 --- --- ---

tekcarBtoliP°14htiwrenruBniaM 6316328 --- --- --- --- 1 1 1

saGPL)toliPgnidnatS(noitingIsuounitnoCtloV-42

B4 tekcarBtoliP°14htiwrenruBniaM 6316328 1 1 1 1 1 1 1

C4 dlofinaM

83006228 1 --- --- --- --- --- ---

84006228 --- 1 --- --- --- --- ---

85006228 --- --- 1 --- --- --- ---

86006228 --- --- --- 1 --- --- ---

87006228 --- --- --- --- 1 --- ---

88006228 --- --- --- --- --- 1 ---

89006228 --- --- --- --- --- --- 1
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yeK
.oN

noitpircseD .oNtraP
ytitnauQ

3NI 4NI 5NI 6NI 7NI 8NI 9NI

deunitnoC)YLNOSRENRUBNIAMMM04(srenruBniaMdnadlofinaM.4

ylnO.A.S.U).tF0005-0002(edutitlAhgiH,saGlarutaN

D4
93#ecifirOrenruBniaM 727228 2 3 --- --- --- --- ---

83#ecifirOrenruBniaM 027228 --- --- 4 5 6 7 8

ylnO.A.S.U).tF0005-0002(edutitlAhgiH,saGPL

D4 35#ecifirOrenruBniaM 227228 2 3 4 5 6 7 8

ylnO.A.S.U).tF0009-0005(edutitlAhgiH,saGlarutaN

D4
14#ecifirOrenruBniaM 927228 2 3 --- --- --- --- ---

24#ecifirOrenruBniaM 827228 --- --- 4 5 6 7 8

ylnO.A.S.U).tF0009-0005(edutitlAhgiH,saGPL

D4
45#ecifirOrenruBniaM 437228 2 --- --- --- --- --- ---

35#ecifirOrenruBniaM 227228 --- 3 4 5 6 7 8

ylnOadanaC).tF0054-0002(edutitlAhgiH,saGlarutaN

D4
73#ecifirOrenruBniaM 917228 2 --- --- --- --- --- ---

63#ecifirOrenruBniaM 177228 --- 3 4 5 6 7 8

ylnOadanaC).tF0054-0002(edutitlAhgiH,saGPL

D4 25#ecifirOrenruBniaM 127228 2 3 4 5 6 7 8

E4

,daeHdnuoRdettolS,enihcaM,wercS
)IEdnatoliPgnidnatS("61/3x23-01#

00806808 2 2 2 2 2 2 2

evitpaC/wdaeHspillihP,enihcaM,wercS
)PSH("¼x23-01#,rehsawkcoL

47806808 1 1 1 1 1 1 1

F4
,daeHnaPspillihP,gnippaTfleS,wercS

"½x02-¼
00706808 4 4 4 4 4 4 4

G4 ylbmessAdleihSnoitcejnI

263006817 1 --- --- --- --- --- ---

264006817 --- 1 --- --- --- --- ---

265006817 --- --- 1 --- --- --- ---

266006817 --- --- --- 1 --- --- ---

267006817 --- --- --- --- 1 --- ---

268006817 --- --- --- --- --- 1 ---

269006817 --- --- --- --- --- --- 1
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noitpircseD .oNtraP
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3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

saGlarutaN,)toliPgnidnatS(noitingIsuonitnoC,evlaVsaGdnarenruBtoliP.5

A5
4461A053QllewyenoH,renruBtoliP 2016328 1 1 1 1 1 ---- ---- ---- ---- ----

9491A723QllewyenoH,renruBtoliP 3016328 ---- ---- ---- ---- **1 1 1 1 1 1

B5
22-686093llewyenoH,ecifirOtoliP htiwdedulcnI

A5

1 1 1 1 1 ---- ---- ---- ---- ----

GA641883llewyenoH,ecifirOtoliP ---- ---- ---- ---- ---- 1 1 1 1 1

C5
xDO"8/1,gnittiF/tuNnoisserpmoC

)A5htiwdedulcnI(.C.C¼
8016328 2 2 2 2 2 2 2 2 2 2

D5
"03xDO"8/1,gnibuTtoliP 0116328 1 1 1 1 1 --- --- --- --- ---

"04xDO"8/1,gnibuTtoliP 0016328 --- --- --- --- --- 1 1 1 1 1

E5

8006C0028RVllewyenoH,evlaVsaG 28106618 1 1 1 1 ---- ---- ---- ---- ---- ----

2306C0028RVllewyenoH,evlaVsaG 14206618 **1 **1 **1 **1 ---- ---- ---- ---- ---- ----

4314C0038RVllewyenoH,evlaVsaG 38106618 ---- ---- ---- ---- 1 1 1 ---- ---- ----

3814C0038RVllewyenoH,evlaVsaG 24206618 ---- ---- ---- ---- **1 **1 **1 ---- ---- ----

wahstreboR,evlaVsaG
C7S-CHRE0007

65106618 ---- ---- ---- ---- ---- ---- ---- 1 1 1

154A3KTTI,evlaVsaG 08006618 ---- ---- ---- ---- ---- ---- ---- 1 1 1

F5 A903QllewyenoH,elpuocomrehT 4206328 1 1 1 1 1 1 1 1 1 1

enaporP/PL,)toliPgnidnatS(noitingIsuonitnoC,evlaVsaGdnarenruBtoliP.5

A5
9722A053QllewyenoH,renruBtoliP 5016328 1 1 1 1 1 ---- ---- ---- ---- ----

5191A723QllewyenoH,renruBtoliP 6016328 **1 **1 **1 **1 **1 1 1 ---- ---- ----

B5 32-686093llewyenoH,ecifirOtoliP htiwdedulcnI
A5

1 1 1 1 1 ---- ---- ---- ---- ----

RK641883llewyenoH,ecifirOtoliP ---- ---- ---- ---- ---- 1 1 ---- ---- ----

C5
xDO"8/1,gnittiF/tuNnoisserpmoC

)E5dnaA5htiwdedulcnI(.C.C¼
8016328 2 2 2 2 2 2 2 ---- ---- ----

D5
"03xDO"8/1,gnibuTtoliP 0116328 1 1 1 1 1 --- --- --- --- ---

"04xDO"8/1,gnibuTtoliP 0016328 --- --- --- --- --- 1 1 ---- ---- ----

E5
0406C0028RVllewyenoH,evlaVsaG 34206618 1 1 1 1 ---- ---- ---- ---- ---- ----

8454C0038RVllewyenoH,evlaVsaG 44206618 ---- ---- ---- ---- 1 1 1 ---- ---- ----

F5 A903QllewyenoH,elpuocomrehT 4206328 1 1 1 1 1 1 1 --- --- ---

.yrotcaftlusnocedutitlAhgiHroF.)teef0002-0(edutitlalamronrofnwohssnoitacificepsevlaVsaG:etoN
ylnOsrenruBmm04**
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3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

saGlarutaN,)IE(noitingItnettimretnI,evlaVsaGdnarenruBtoliP.5

A5 3331A843QllewyenoH,renruBtoliP 4016328 1 1 1 1 1 1 1 1 1 1

B5 EN641883llewyenoH,ecifirOtoliP
dedulcnI

A5htiw
1 1 1 1 1 1 1 1 1 1

C5
¼xDO"8/1,gnittiF/tuNnoisserpmoC

(.C.C )E5dnaA5htiwdedulcnI
8016328 2 2 2 2 2 2 2 2 2 2

D5
"03xDO"8/1,gnibuTtoliP 0116328 1 1 1 1 1 --- --- --- --- ---

"04xDO"8/1,gnibuTtoliP 0016328 --- --- --- --- --- 1 1 1 1 1

E5
0006C4028RVllewyenoH,evlaVsaG 67106618 1 1 1 1 ---- ---- ---- ---- ---- ----

8924P4038RVllewyenoH,evlaVsaG 77106618 ---- ---- ---- ---- 1 1 1 1 1 2

F5
llewyenoH,"63,elbaCrosneS/retingI

2-308493
1216328 1 1 1 1 1 1 1 1 1 1

G5 ylbmessAeriWdnuorG 4506316 1 1 1 1 1 1 1 1 1 1

enaporP/PL,)IE(noitingItnettimretnI,evlaVsaGdnarenruBtoliP.5

A5 1431A843QllewyenoH,renruBtoliP 7016328 1 1 1 1 1 1 1 ---- ---- ----

B5 PK641883llewyenoH,ecifirOtoliP
dedulcnI

A5htiw
1 1 1 1 1 1 1 ---- ---- ----

C5
¼xDO"8/1,gnittiF/tuNnoisserpmoC

(.C.C )E5dnaA5htiwdedulcnI
8016328 2 2 2 2 2 2 2 ---- ---- ----

D5
"03xDO"8/1,gnibuTtoliP 0116328 1 1 1 1 1 --- --- --- --- ---

"04xDO"8/1,gnibuTtoliP 0016328 --- --- --- --- --- 1 1 ---- ---- ----

E5
8106C4028RVllewyenoH,evlaVsaG 08106618 1 1 1 1 ---- ---- ---- ---- ---- ----

0824P4038RVllewyenoH,evlaVsaG 18106618 ---- ---- ---- ---- 1 1 1 ---- ---- ----

F5
llewyenoH,"63,elbaCrosneS/retingI

2-308493
1216328 1 1 1 1 1 1 1 ---- ---- ----

G5 ylbmessAeriWdnuorG 4506316 1 1 1 1 1 1 1 ---- ---- ----

tlusnocedutitlAhgiHroF.)teef0002-0(edutitlalamronrofnwohssnoitacificepsevlaVsaG:etoN
.yrotcaf
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yeK
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3NI 4NI 5NI 6NI 7NI 8NI 9NI

saGlarutaN,)PSH(noitingItnettimretnI,evlaVsaGdnarenruBtoliP.5

A5 4031C0843QllewyenoH,renruBtoliP 7416328 1 1 1 1 1 1 1

B5
22ENhtiwllewyenoH,ecifirOtoliP

)"220.(EN641883,ecifirO
dedulcnI

A5htiw
1 1 1 1 1 1 1

C5
dedulcnITPN"4/1xDO"4/1,retpadA

E5dnaA5htiw
9016328 2 2 2 2 2 2 2

D5
GL"03xDO"4/1,gnibuTtoliP 2216328 1 1 1 1 1 --- ---

GL"04xDO"4/1,gnibuTtoliP 3216328 --- --- --- --- --- 1 1

E5

0062P0059VSllewyenoH,evlaVsaG
4002P1059VSro

31206618 1 1 1 1 --- --- ---

6464P0069VSllewyenoH,evlaVsaG
7014P1069VSro

61206618 --- --- --- --- 1 1 1

7802P1059VSllewyenoH,evlaVsaG 73206618 **1 **1 **1 **1 --- --- ---

2714P1069VSllewyenoH,evlaVsaG 83206618 --- --- --- --- **1 **1 **1

F5
pilchtiwylbmessArosneS/rotingI

llewyenoH
dedulcnI

A5htiw
1 1 1 1 1 1 1

enaporP/PL,)PSH(noitingItnettimretnI,evlaVsaGdnarenruBtoliP.5

A5 0641C0843QllewyenoH,renruBtoliP 8416328 1 1 1 1 1 1 1

B5
41RKhtiwllewyenoH,ecifirOtoliP

)"410.(PK641883,ecifirO
dedulcnI

A5htiw
1 1 1 1 1 1 1

C5
dedulcnITPN"4/1xDO"4/1,retpadA

E5dnaA5htiw
9016328 2 2 2 2 2 2 2

D5
GL"03xDO"4/1,gnibuTtoliP 2216328 1 1 1 1 1 --- ---

GL"04xDO"4/1,gnibuTtoliP 3216328 --- --- --- --- --- 1 1

E5

8364P0069VSllewyenoH,evlaVsaG
5114P1069VSro

51206618 --- --- --- --- 1 1 1

0202P1059VSllewyenoH,evlaVsaG 93206618 1 1 1 1 --- --- ---

4614P1069VSllewyenoH,evlaVsaG 04206618 --- --- --- --- **1 **1 **1

F5
pilchtiwylbmessArosneS/rotingI

llewyenoH
dedulcnI

A5htiw
1 1 1 1 1 1 1

ylnOsrenruBmm04**
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3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

ylbmessAtekcaJ

1 lenaPediStfeL
31001406 1 1 1 1 1 1 1 --- --- ---

32001406 --- --- --- --- --- --- --- 1 1 1

2 lenaPediSthgiR
21001406 1 1 1 1 1 1 1 --- --- ---

22001406 --- --- --- --- --- --- --- 1 1 1

3 lenaPelbavomeRtnorF

33001406 1 --- --- --- --- --- --- --- --- ---

34001406 --- 1 --- --- --- --- --- --- --- ---

35001406 --- --- 1 --- --- --- --- --- --- ---

36001406 --- --- --- 1 --- --- --- --- --- ---

37001406 --- --- --- --- 1 --- --- --- --- ---

38001406 --- --- --- --- --- 1 --- --- --- ---

39001406 --- --- --- --- --- --- 1 --- --- ---

30101406 --- --- --- --- --- --- --- 1 --- ---

31101406 --- --- --- --- --- --- --- --- 1 ---

32101406 --- --- --- --- --- --- --- --- --- 1

4 lenaPelubitseV

43001406 1 --- --- --- --- --- --- --- --- ---

44001406 --- 1 --- --- --- --- --- --- --- ---

45001406 --- --- 1 --- --- --- --- --- --- ---

46001406 --- --- --- 1 --- --- --- --- --- ---

47001406 --- --- --- --- 1 --- --- --- --- ---

48001406 --- --- --- --- --- 1 --- --- --- ---

49001406 --- --- --- --- --- --- 1 --- --- ---

40101406 --- --- --- --- --- --- --- 1 --- ---

41101406 --- --- --- --- --- --- --- --- 1 ---

42101406 --- --- --- --- --- --- --- --- --- 1

5 lenaPraeR

53001406 1 --- --- --- --- --- --- --- --- ---

54001406 --- 1 --- --- --- --- --- --- --- ---

55001406 --- --- 1 --- --- --- --- --- --- ---

56001406 --- --- --- 1 --- --- --- --- --- ---

57001406 --- --- --- --- 1 --- --- --- --- ---

58001406 --- --- --- --- --- 1 --- --- --- ---

59001406 --- --- --- --- --- --- 1 --- --- ---

50101406 --- --- --- --- --- --- --- 1 --- ---

51101406 --- --- --- --- --- --- --- --- 1 ---

52101406 --- --- --- --- --- --- --- --- --- 1
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3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

)deunitnoC(ylbmessAtekcaJ

A5 )nwohston(lenaPraeRtfeLreppU 150101406 --- --- --- --- --- --- --- 1 1 1

B5 )nwohston(lenaPraeRthgiRreppU 250101406 --- --- --- --- --- --- --- 1 1 1

A6 lenaPpoTtnorF

63001406 1 --- --- --- --- --- --- --- --- ---

64001406 --- 1 --- --- --- --- --- --- --- ---

65001406 --- --- 1 --- --- --- --- --- --- ---

66001406 --- --- --- 1 --- --- --- --- --- ---

67001406 --- --- --- --- 1 --- --- --- --- ---

68001406 --- --- --- --- --- 1 --- --- --- ---

69001406 --- --- --- --- --- --- 1 --- --- ---

60101406 --- --- --- --- --- --- --- 1 --- ---

61101406 --- --- --- --- --- --- --- --- 1 ---

62101406 --- --- --- --- --- --- --- --- --- 1

B6 lenaPpoTraeR

163001406 1 --- --- --- --- --- --- --- --- ---

164001406 --- 1 --- --- --- --- --- --- --- ---

165001406 --- --- 1 --- --- --- --- --- --- ---

166001406 --- --- --- 1 --- --- --- --- --- ---

167001406 --- --- --- --- 1 --- --- --- --- ---

168001406 --- --- --- --- --- 1 --- --- --- ---

169001406 --- --- --- --- --- --- 1 --- --- ---

160101406 --- --- --- --- --- --- --- 1 --- ---

161101406 --- --- --- --- --- --- --- --- 1 ---

162101406 --- --- --- --- --- --- --- --- --- 1

7 raBeiTtnorFrewoL

43001407 1 --- --- --- --- --- --- --- --- ---

44001407 --- 1 --- --- --- --- --- --- --- ---

45001407 --- --- 1 --- --- --- --- --- --- ---

46001407 --- --- --- 1 --- --- --- --- --- ---

47001407 --- --- --- --- 1 --- --- --- --- ---

48001407 --- --- --- --- --- 1 --- --- --- ---

49001407 --- --- --- --- --- --- 1 --- --- ---

40101407 --- --- --- --- --- --- --- 1 --- ---

41101407 --- --- --- --- --- --- --- --- 1 ---

42101407 --- --- --- --- --- --- --- --- --- 1
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mirTmaetS

A7 80-115-31ocarbnoC,isp51,TPN¾,evlaVytefaS 03506618 1

B7 TPN¾,woblE 205106608 2

C7 "3xTPN¾,elppiN 200006608 2

A8

)dedulcnIeborP(42-208-SPrelliM&llennoDcM,ffotuCretaWwoL 02706108

1)B8.oNyeKeeS-eborPsseL(0902-004GClevelordyH,ffotuCretaWwoL 52706108

)epyTtaolF(1-CB-76relliM&llennoDcM,ffotuCretaWwoL 71506108

B8 004GCroFeborP 92606108 1

9
)ylnOOCWLeborPhtiw(knahSdednetxE,ssalGeguaG 8216508

1
)ylnOOCWLtaolFhtiw(knahSdradnatS,ssalGeguaG 0206508

A01 7631F404LllewyenoH,timiL 96306108 1

B01 °09xTPN¼,nohpyS 010306608 1

C01 TPN¼xTPN¾,gnihsuB 805006608 1

D01 °081xTPN¼,nohpyS 030306608 1

A11 eguaGerusserP 0106508 1

B11 20-216-13ocarbnoC,evlaVniarD 210306608 1

C11 TPN¾xTPN2,gnihsuB 515006608 1



95

THIS PAGE LEFT BLANK INTENTIONALLY 



96



97

yeK
.oN

noitpircseD .oNtraP
ytitnauQ

3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

mirTretaW

A7
,isp03,TPN¾,evlaVfeileRytefaS

50-704-01ocarbnoC
36306618 1 1 1 1 1 1 1 1 1 1

B7 TPN¾,woblE 025106608 1 1 1 1 1 1 1 1 1 1

C7 "3xTPN¾,elppiN 200006608 2 2 2 2 2 2 2 2 2 2

A8

22-FRNttessoG&lleB,rotalucriC 116508

1 1 1 1 1 1 1 1 1 1F24-51PUsofdnurG,rotalucriC 4406508

0100ocaT,rotalucriC 4806508

B8

22-FRNttessoG&lleB,teksaG 920206608

2 2 2 2 2 2 2 2 2 2971015sofdnurG,teksaG 610206608

seireS'00'ocaT,teksaG 600206608

C8 TPN½1,egnalF 410206608 2 2 2 2 2 2 2 2 2 2

D8 "½1x41-61/7,daeHxeHpaC,wercS 10316808 4 4 4 4 4 4 4 4 4 4

E8 41-61/7,xeH,tuN 60406808 4 4 4 4 4 4 4 4 4 4

A9

26-A,retaeHsselknaT 1021306 ---- 1 1 1 1 1 1 1 1 1

222#,retaeHsselknaT 7006306 ---- ---- 1 1 1 1 1 1 1 1

15-A,retaeHsselknaT 2021306 ---- ---- ---- 1 1 1 1 1 1 1

35-A,retaeHsselknaT 3021306 ---- ---- ---- ---- 1 1 1 1 1 1

etalPrevoCretaeH 1006307 1 1 1 1 1 1 1 1 1 1

B9 teksaG 0206308 1 1 1 1 1 1 1 1 1 1

C9 "8/3,rehsaW 00606808 6 6 6 6 6 6 6 6 6 6

D9 "8/7x61-8/3,daeHxeHpaC,wercS 73316808 6 6 6 6 6 6 6 6 6 6

A01

9921E8418LllewyenoH,timiL
)ylnOnoitalucriCtnettimretnI(

70606108

1 1 1 1 1 1 1 1 1 1
0101A1806LllewyenoH,timiL

)ylnOretaeHsselknaT(
96406108

5102A6004LllewyenoH,timiL
)ylnOnoitalucriCytivarG(

U00406108

B01

A178321llewyenoH,lleW
)ylnOretaeHsselknaT(

25406108

1 1 1 1 1 1 1 1 1 1
tnettimretnI(A078321llewyenoHlleW

)ylnOnoitalucriCytivarGro
62406108

A11
,eguaGerusserP/erutarepmeT

0125.24014MFNE
U9616508 1 1 1 1 1 1 1 1 1 1

B11 20-216-13ocarbnoC,evlaVniarD 210306608 1 1 1 1 1 1 1 1 1 1

C11 TPN¾xTPN2,gnihsuB 515006608 1 1 1 1 1 1 1 1 1 1

21
llewyenoH,AV05,remrofsnarT

roretaeHsselknaT(9101D051TA
)ylnOnoitalucriCytivarG

68106108 1 1 1 1 1 1 1 1 1 1

31
llewyenoH,TSPD,yaleR

)ylnOretaeHsselknaT(9201D5228R
56206108 1 1 1 1 1 1 1 1 1 1

41
0001K2228RllewyenoH,TSPS,yaleR

)ylnOnoitalucriCytivarG(
72106108 1 1 1 1 1 1 1 1 1
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Key 
No. Description Part No.

Quantity
IN3 IN4 IN5 IN6 IN7 IN8 IN9 IN10 IN11 IN12

Transformer/J-Box Adapter Plate
1 Junction Box, 4-11/16" x 4-11/16" x 2-1/8" 81361761 1 1 1 1 1 1 1 1 1 1
2 Transformer/J-Box Adapter Plate 7011001 1 1 1 1 1 1 1 1 1 1
3 Sheet Metal Screw, #8 x 1/2, Type B, 

Phillips Head, Blunt 80860019 2 2 2 2 2 2 2 2 2 2

4 J-Box Attachment Bracket 7131001 1 1 1 1 1 1 1 1 1 1
5 O/CL Bushing, Heyco OCB-875 8136066 1 1 1 1 1 1 1 1 1 1
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yeK
.oN

noitpircseD .oNtraP
ytitnauQ

3NI 4NI 5NI 6NI 7NI 8NI 9NI 01NI 11NI 21NI

)ylnOretaWytivarGdnamaetS(remrofsnarT.21

A21 "8/1-2x"61/11-4x"61/11-4,xoBnoitcnuJ 89egaPnoelbaTotrefeR

B21
llewyenoH,AV05,remrofsnarT

9101D051TA
68106108 1 1 1 1 1 1 1 1 1 1

C21 0001K2228RllewyenoH,TSPS,yaleR 72106108 1 1 1 1 1 1 1 1 1 1

hctiwStuolloRemalF.31

A31 hctiwStuolloRemalF 44006108 1 1 1 1 1 1 1 1 1 1

B31 tekcarBhctiwStuolloRemalF 8106817 1 1 1 1 1 1 1 1 1 1

hctiwStneVdekcolB.41

41 hctiwStneVdekcolB
7606106 1 1 1 1 1 1 1 ---- ---- ----

1001116 ---- ---- ---- ---- ---- ---- ---- 1 1 1

)ylnOnoitingItnettimretnI(eludoMnoitingI.51

51 3001M0168SllewyenoH,eludoMnoitingI 61106108 1 1 1 1 1 1 1 1 1 1

---- tekcarBtroppuSeludoMnoitingI 1006107 1 1 1 1 1 1 1 1 1 1

repmaDtneV.61

61

"4 1236118 1 ---- ---- ---- ---- ---- ---- ---- ---- ----

"5 2236118 ---- 1 ---- ---- ---- ---- ---- ---- ---- ----

"6 3236118 ---- ---- 1 *1 ---- ---- ---- ---- ---- ----

"7 4236118 ---- ---- ---- **1 1 *1 ---- ---- ---- ----

"8 5236118 ---- ---- ---- ---- ---- **1 1 *1 ---- ----

"9 6236118 ---- ---- ---- ---- ---- ---- ---- **1 1 1

ylnOadanaCrof**roylnO.A.S.Urof*htiwdekramsselnu,adanaCdna.A.S.UhtobniesurofstnenopmocllA
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 A 24 VAC LWCO is used primarily for gas fi red boilers 
where a 24 volt control circuit exists within the boiler.  
However, a 24 VAC LWCO can only be used if the 
boiler manufacturer has provided piping and wiring 
connections and instructions to allow for this 
application.

How to Test
 Shut off fuel supply.  Lower water level until water 

level is BELOW the LWCO.  Generate a boiler demand 
by turning up thermostat.  Boiler should not attempt to 
operate.  Increase the water level by fi lling the system.  
The boiler should attempt to operate once the water 
level is above the LWCO.

GNINRAW
.)OCWL(ffOtuCretaWwoLtekramretfanallatsniotseriwyrotcaftucotTPMETTATONOD

.ffOtuCretaWwoLrofdeifitnediyllacificepssnoitcennocesuylnO

.snoitcurtsnis'rerutcafunam)OCWL(ffOtuCretaWwoLehtwollof,sesacllanI

XII.  Low Water Cut Off (LWCO)

Wiring of Typical LWCO

When
 A low water cutoff is required to protect a hot water 

boiler when any connected heat distributor (radiation) is 
installed below the top of the hot water boiler (i.e. 
baseboard on the same fl oor level as the boiler).  In 
addition, some jurisdictions require the use of a LWCO 
with a hot water boiler.

Where
 The universal location for a LWCO on both gas and oil 

hot water boilers is above the boiler, in either the supply 
or return piping.  The minimum safe water level of a 
water boiler is at the uppermost top of the boiler; that is, 
it must be full of water to operate safely.

What Kind
 Typically, in residential applications, a probe type 

LWCO is used instead of a fl oat type, due to their 
relative costs and the simplicity of piping for a probe 
LWCO.

How to Pipe
 A “tee” is commonly used to connect the probe LWCO 

to the supply or return piping, as shown below.  

LWCO Location

manufacturers recommend an annual inspection of the 
probe.

How to Wire
 LWCO’s are available in either 120 VAC or 24 VAC 

confi gurations.  The 120 VAC confi guration can be 
universally applied to both gas and oil boilers by wiring 
it in the line voltage service to the boiler (after the 
service switch, if so equipped).

 The presence of water in a properly installed LWCO 
will cause the normally open contact of the LWCO to 
close, thus providing continuity of the 120 VAC service 
to the boiler.

 It is recommended to supply power to the probe LWCO 
with the same line voltage boiler service as shown 
below.

 Select the appropriate size tee using the LWCO 
manufacturer’s instructions.  Often, the branch 
connection must have a minimum diameter to 
prevent bridging between the probe and the tee.  Also, 
the run of the tee must have a minimum diameter to 
prevent the end of the probe from touching or being 
located too close to the inside wall of the run of the tee.

 Ideally, manual shutoff valves should be located above 
the LWCO and the boiler to allow for servicing.  This 
will allow probe removal for inspection without 
draining the heating system.  Many probe LWCO 
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if the residential grade water boiler is used or operated over its rated
capacity, is subjected to unauthorized modification, or is damaged
as a result of being otherwise improperly operated or serviced
including, but not limited to, damage from any of the following:
operation with insufficient water, allowing the boiler to freeze,
subjecting the boiler to flood conditions, and operation with
unapproved water or fuel additives which cause deposits or
corrosion.
5.Removal and Installation: These warranties do not cover
expenses of removal or reinstallation. The owner is responsible for
the cost of removing and reinstalling any defective part and its
replacements and all labor and material connected therewith.
6.Exclusive Remedy: U.S. Boiler Co., Inc. obligation for any breach
of these warranties is limited to the repair  or replacement of its
parts in accordance with the terms and conditions of these
warranties.
7.Limitation of Damages: Under no circumstances shall U.S. Boiler
Co., Inc. be liable for incidental, indirect, special or consequential
damages of any kind whatsoever under these warranties, including,
but not limited to, injury or damage to persons or property and
damages for loss of use, inconvenience or loss of time.  U.S. Boiler
Co., Inc. liability under these warranties shall under no circum-
stances exceed the purchase price paid by the owner for the
residential grade water boiler involved. Some states do not allow the
exclusion or limitation of incidental or consequential damages, so
the above limitation or exclusion may not apply to you.
8.Limitation of Warranties: These warranties set forth the entire
obligation of U.S. Boiler Co., Inc. with respect to any defect in a
residential grade water boiler and U.S. Boiler Co., Inc. shall have no
express obligations, responsibilities or liabilities of any kind whatso-
ever other than those set forth herein. These warranties are given in
lieu of all other express warranties.

ALL APPLICABLE IMPLIED WARRANTIES, IF ANY, INCLUDING
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY LIMITED IN
DURATION TO A PERIOD OF ONE YEAR EXCEPT THAT
IMPLIED WARRANTIES, IF ANY, APPLICABLE TO THE HEAT
EXCHANGER IN A RESIDENTIAL GRADE WATER BOILER SHALL
EXTEND TO THE ORIGINAL OWNER FOR THE LIFETIME OF
THE ORIGINAL OWNER AT THE ORIGINAL PLACE OF
INSTALLATION. SOME STATES DO NO ALLOW LIMITATION ON
HOW LONG AN IMPLIED WARRANTY LASTS, SO THE ABOVE
LIMITATION MAY NOT APPLY TO YOU.

PROCEDURE FOR OBTAINING WARRANTY SERVICE
In order to assure prompt warranty service, the owner is

requested to complete and mail the attached Warranty Card within
ten days after the installation of the boiler, although failure to comply
with this request will not void the owner’s rights under these
warranties.

Upon discovery of a condition believed to be related to a defect in
material or workmanship covered by these warranties, the owner
should notify the installer, who will in turn notify the distributor.  If
this action is not possible or does not produce a prompt response,
the owner should write to U.S. Boiler Co., Inc., Burnham Hydronics,
at P.O. Box 3079, Lancaster, PA  17604, giving full particulars in
support of the claim.

The owner is required to make available for inspection by U.S.
Boiler Co., Inc. or its representative the parts claimed to be
defective and, if requested by U.S. Boiler Co., Inc. to ship these
parts prepaid to U.S. Boiler Co., Inc. at the above address for
inspection or repair.  In addition, the owner agrees to make all
reasonable efforts to settle any disagreement arising in connection
with a claim before resorting to legal remedies in the courts.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS AND
YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM
STATE TO STATE.

Subject to the terms and conditions set forth below, U.S. Boiler™
Co., Inc. Lancaster, Pennsylvania hereby extends the following limited
warranties to the original owner of a residential grade water boiler
manufactured and shipped on or after July 1,1991:

ONE YEAR LIMITED WARRANTY
ON RESIDENTIAL GRADE WATER BOILERS

U.S. Boiler Co., Inc. warrants to the original owner that its residential
grade water boilers comply at the time of manufacture with recognized
hydronic industry standards and requirements then in effect and will be
free of defects in material and workmanship under normal usage for a
period of one year from the date of original installation.  If any part of
a water boiler is found to be defective in material or workmanship during
this one year period, U.S. Boiler Co., Inc. will, at its option, repair or
replace the defective part.

LIFETIME LIMITED WARRANTY
ON HEAT EXCHANGER

U.S. Boiler Co., Inc. warrants to the original owner that the heat
exchanger of its residential grade water boilers will remain free from
defects in material and workmanship under normal usage for the
lifetime of the original owner at the original place of installation.  If a
claim is made under this warranty during the first ten years from the
date of original installation, U.S. Boiler Co., Inc. will, at its option, repair
or replace the heat exchanger.  If a claim is made under this warranty
after the expiration of ten years from the date of original installation,
U.S. Boiler Co., Inc. will, at its option and upon payment of the pro-rated
service charge set forth below, repair or replace the heat exchanger.
The service charge applicable to a heat exchanger warranty claim is
based upon the number of years the heat exchanger has been in
service and will be determined as a percentage of the retail price of the
heat exchanger model involved at the time the warranty claim is made
as follows:
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NOTE:  If the heat exchanger model involved is no longer available
due to product obsolescence or redesign, the value used to
establish the retail price will be the published price as shown in the
Burnham Hydronics Repair Parts Price Sheet where the heat
exchanger last appeared or the current retail price of the then
nearest equivalent heat exchanger.

ADDITIONAL TERMS AND CONDITIONS
1.Applicability: The limited warranties set forth above are extended
only to the original owner at the original place of installation within
the United States and Canada.  These warranties are applicable
only to water boilers designated as residential grade by U.S. Boiler
Co., Inc. and installed in a single or two-family residence and do not
apply to steam boilers of any kind or to commercial grade boilers.
2. Components Manufactured by Others:  Upon expiration of the one
year limited warranty on residential grade water boilers, all boiler
components manufactured by others but furnished by U.S. Boiler
Co., Inc. (such as oil burner, circulator and controls) will be subject
only to the manufacturer’s warranty, if any.
3. Proper Installation: The warranties extended by U.S. Boiler Co.,
Inc. are conditioned upon the installation of the residential grade
water boiler in strict compliance with U.S. Boiler Co., Inc. installation
instructions. U.S. Boiler Co., Inc. specifically disclaims liability of
any kind caused by or relating to improper installation.
4. Proper Use and Maintenance: The warranties extended by U.S.
Boiler Co., Inc. conditioned upon the use of the residential grade
water boiler for its intended purposes and its maintenance
accordance with U. S. Boiler Co., Inc. recommendations and
hydronics industry standards. These warranties will be inapplicable

Limited Warranty
FOR RESIDENTIAL GRADE WATER BOILERS
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By this Warranty Statement the U.S. Boiler Co., Inc. of Lancaster,
Pennsylvania issues limited warranties subject to the terms and conditions
stated below.  These limited warranties apply to residential cast iron
boilers labeled Independence®, Independence® PV and V8™ Series,
these warranties are issued only to the original homeowner at the original
place of installation.

FIRST YEAR - LIMITED WARRANTY FOR
RESIDENTIAL CAST IRON STEAM BOILERS

U.S. Boiler Co., Inc. warrants its residential cast iron steam boilers
labeled Independence, Independence PV and V-8 Series to be free of
defects in material and workmanship when shipped and to remain free of
such defects under normal usage for a period of one year from the date
of original installation.  In the event that any part of such a steam boiler
is found to be defective in material or workmanship during the one-year
period, then U.S. Boiler Co., Inc. will repair or replace, at its option, the
defective part.

SECOND THROUGH 10 YEAR - LIMITED
WARRANTY FOR THE CAST IRON SECTION

ASSEMBLY OF RESIDENTIAL CAST IRON STEAM BOILERS

U.S. Boiler Co., Inc. warrants the cast iron section assembly of its
residential cast iron steam boilers labeled Independence, Independence
PV and V-8 Series, to be free of defects in material and workmanship
when shipped and to remain free of such defects under normal usage for
a period of 10 years from the date of original boiler installation.  In the
event that such cast iron section assembly is found to be defective in
material or workmanship during this period, U.S. Boiler Co., Inc. will repair
or replace, at its option, the defective cast iron section assembly.

LIFETIME NIPPLE LEAKAGE WARRANTY
U.S. Boiler Co., Inc. warrants the cast iron nipples that join the sections

to be free from defects in material and workmanship for the lifetime of the
original owner at the time of installation.  In the event that such cast iron
nipples are found to be defective in material or workmanship during this
period, U.S. Boiler Co., Inc. will repair or replace at its option, the cast iron
section assembly.

ADDITIONAL TERMS AND CONDITIONS
1. This warranty does not cover expenses for removal or reinstallation.

The homeowner will be responsible for the cost of removing and
reinstalling the defective part or its replacement and all labor and
material connected therewith.  Replacement material will be invoiced
to the distributor in the usual manner and will be subject to
adjustment upon proof of defect.

2. This warranty, in no way, can be considered as a guarantee of
workmanship of an installer connected with the installation of the
U.S. Boiler Co., Inc. boiler or as imposing on U.S. Boiler Co., Inc.
liability of any nature for unsatisfactory performance as a result of
faulty workmanship in the installation, which liability is expressly
disclaimed.

3. This warranty will not be applicable if the boiler is used or
operated over its rated capacity; or installed for uses other than
home heating; or is not maintained in accordance with U.S. Boiler
Co., Inc. recommendation or accepted good practice as determined
by hydronics industry standards.

4. This warranty will not be applicable if the boiler has been
damaged as a result of being improperly serviced or operated,
including but not limited to the following:  operated with
insufficient water, allowed to freeze; subject to flood conditions;
or operated with water conditions and/or fuels or additives
which cause unusual deposits or corrosion in or on the heat
exchanger.

5. This warranty applies only to boilers installed within the
United States, and Canada.

6. In order for this warranty to be effective:
a.) The boiler must have been properly installed in a

single or two-family residential dwelling.  This
warranty does not apply to boilers installed in
apartments or to commercial or industrial installation.

b.) The boiler must have been assembled in strict
compliance with installation instructions furnished
with the boiler by U.S. Boiler Co., Inc.

c.) Boiler components must not have been damaged in
handling during shipment or installation.

7. The foregoing provisions of this warranty shall be effective to the
maximum extent permitted by applicable law, and, to the extent that
any such provision would otherwise be inconsistent with applicable
law, such provision shall be limited in effect to the minimum extent
necessary to avoid such unconscionable result or
inconsistency with applicable law.

8. The remedy for breach of this warranty is expressly limited to the
repair or replacement of any part found to be defective under
conditions of normal use; and the remedy for breach of this warranty
or for negligence does not extend to liability for incidental, special or
consequential damages or losses such as loss of the use of the
materials, inconvenience or loss of time.  Some states do not allow
the exclusion or limitation of incidentalor consequential damages so
the above limitation or exclusion may not apply to you.

9. This warranty is in lieu of all others, and any and all express or implied
warranties (including, without limitation, any implied warranties of
merchantability or fitness for a particular purpose) are expressly
limited in duration to the period of the warranty as previously stated
herein.  Some states do not allow limitation on how long an implied
warranty lasts, so the above limitation may not apply to you.

10.Not withstanding any of the above provisions, U.S. Boiler
Co., Inc. liabilityunder this warranty shall not exceed the selling price
of the product found to be defective.

PROCEDURE FOR OBTAINING WARRANTY SERVICE

In order to assure prompt warranty service the homeowner is
requested to complete and mail the attached Warranty Card within ten
days after the installation of the boiler, although failure to comply with
this request will not void the homeowner’s rights under this warranty.

Upon discovery of a condition believed to be related to a defect in
material or workmanship covered by this warranty statement, the
homeowner should notify the installer who will in turn notify the
distributor.  If this action is not possible or does not produce a prompt
response, the homeowner should write to U.S. Boiler Co., Inc., at P.O.
Box 3079, Lancaster, PA  17604 giving full particulars in support of
the claim.

The homeowner is required to make available for inspection by U.S.
Boiler Co., Inc. or its representative the parts claimed to be defective
and, if requested by U.S. Boiler Co., Inc., to ship said parts prepaid to
Burnham Hydronics at the above address for inspection or repair. In
addition, the homeowner agrees to make all reasonable efforts to
settle any disagreement arising in connection with his claim before
resorting to legal remedies in the courts.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS AND
YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM
STATE TO STATE.

Limited Warranty

FOR RESIDENTIAL CAST IRON STEAM BOILERS
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