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This manual must only be used by a qualified heating installer/service technician.  
BEFORE installing, read all instructions in this manual and all other information 
shipped with the boiler.  Post all instructions and manuals near the boiler for 
reference by service personnel.  Perform steps in the order given.  Failure to comply 
could result in severe personal injury, death or substantial property damage.
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The following defined terms are used throughout this manual to bring attention to the presence of hazards of various 
risk levels or to important information concerning the life of the product.

indicates an imminently hazardous situation 
which, if not avoided, will result in death, serious 
injury or substantial property damage.

indicates a potentially hazardous situation which, 
if not avoided, may result in moderate or minor 
injury or property damage.

indicates a potentially hazardous situation which, 
if not avoided, could result in death, serious injury 
or substantial property damage.

indicates special instructions on installation, 
operation, or maintenance which are important 
but not related to personal injury hazards.

Hazard definitions

This boiler has a limiTed warranTy, a copy of which is prinTed on The back of This manual.
it is the responsibility of the installing contractor to see that all controls are correctly installed and are 
operating properly when the installation is complete.  The warranty for this boiler is valid only if the boiler 
has been installed, maintained and operated in accordance with these instructions.

DO NOT store or use gasoline or other flammable vapors or liquids in the vicinity of this or any other 
appliance.
if you smell gas or fuel oil vapors, do not try to operate the burner/boiler system.  Do not touch any 
electrical switch or use any phone in the building.  immediately call the gas or oil supplier from a remotely 
located phone.
Burner/boiler systems produce steam or hot water in a pressurized vessel by mixing extremely flammable 
gaseous, liquid or solid fuels with air to produce combustion and very hot products of combustion.  
Explosions, fires severe personal injury, death and/or property damage will result from improper, careless 
or inadequate installation, operation or maintenance of fuel-burning and boiler equipment.

IMPORTANT  INFORMATION -                                                                                          
READ and save these instructions for reference
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improper installation, adjustment, alteration, service or maintenance can cause property damage, personal 
injury or loss of life.  Failure to follow all instructions in the proper order can cause personal injury or 
death.  Read and understand all instructions, including all those contained in component manufacturers 
manuals which are provided with the appliance before installing, starting-up, operating, maintaining or 
servicing this appliance.  Keep this manual and literature in legible condition and posted near appliance 
for reference by owner and service technician.
This boiler requires regular maintenance and service to operate safely.  Follow the instructions contained 
in this manual.  
installation, maintenance, and service must be performed only by an experienced, skilled and knowledgeable 
installer or service agency.     
All heating systems should be designed by competent contractors and only persons knowledgeable in 
the layout and installation of hydronic heating systems should attempt installation of any boiler.
it is the responsibility of the installing contractor to see that all controls are correctly installed and are 
operating properly when the installation is completed.
Installation is not complete unless a pressure relief valve is installed into the specified tapping on the 
supply manifold located on top and at rear of appliance - See Section iii, Paragraph 33, ‘e’ of this manual 
for details.
This boiler is NOT suitable for installation on combustible flooring. 
Do not tamper with or alter the boiler or controls.  Retain your contractor or a competent serviceman to 
assure that the unit is properly  adjusted and maintained.

clean boiler at least once a year - preferably at the start of the heating season to remove soot and scale.  
The inside of the combustion chamber should also be cleaned and inspected at the same time.

Have Burner and controls checked at least once a year or as may be necessitated.  Do not operate 
unit with jumpered or absent controls or safety devices.  Do not operate unit if any control, switch, 
component, or device has been subject to water.
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Appliance materials of construction, products of combustion and the fuel contain alumina, silica, heavy 
metals, carbon monoxide, nitrogen oxides, aldehydes and/or other toxic or harmful substances which 
can cause death or serious injury and which are known to the state of california to cause cancer, birth 
defects and other reproductive harm.  Always use proper safety clothing, respirators and equipment when 
servicing or working nearby the appliance.
This boiler contains very hot water under high pressure.  Do not unscrew any pipe fittings nor attempt 
to disconnect any components of this boiler without positively assuring the water is cool and has no 
pressure.  Always wear protective clothing and equipment when installing, starting up or servicing this 
boiler to prevent scald injuries.  Do not rely on the pressure and temperature gauges to determine the 
temperature and pressure of the boiler.  This boiler contains components which become very hot when 
the boiler is operating.  Do not touch any components unless they are cool.

This appliance must be properly vented and connected to an approved vent system in good condition.  
Do not operate boiler with the absence of an approved vent system.

This boiler needs fresh air for safe operation and must be installed so there are provisions for adequate 
combustion and ventilation air.

The interior of the venting and air intake systems must be inspected and cleaned before the start of the 
heating season and should be inspected periodically throughout the heating season for any obstructions.  
clean and unobstructed venting and air intake systems are necessary to allow noxious fumes that could 
cause injury or loss of life to vent safely and will contribute toward maintaining the boiler’s efficiency.
This boiler is supplied with controls which may cause the boiler to shut down and not re-start without 
service.  if damage due to frozen pipes is a possibility, the heating system should not be left unattended in 
cold weather; or appropriate safeguards and alarms should be installed on the heating system to prevent 
damage if the boiler is inoperative.

This boiler is designed to burn natural and/or LP gas only.  Do not use gasoline, crankcase drainings, or 
any oil containing gasoline.  Never burn garbage or paper in this boiler.  Do not convert to any solid fuel 
(i.e. wood, coal).  All flammable debris, rags, paper, wood scraps, etc., should be kept clear of the boiler 
at all times.  Keep the boiler area clean and free of fire hazards.

Float type low water cutoff devices require annual inspection and maintenance.  Refer to instructions in 
Section V, Paragraph 7 for inspection and cleaning instructions.

Series 5B cast iron boilers are designed, built, marked and tested in accordance with the ASMe Boiler and 
Pressure Vessel code, Section iV, Heating Boilers.  An ASMe Data Label is factory applied to each Series 5B 
jacket, which indicates the boiler Maximum Allowable Working Pressure (MAWP).  each cast iron section is 
permanently marked with the MAWP listed on the boiler’s ASMe Data Label.  Those values for the Series 5B 
are as follows:
                                                 MAWP, Water - 50 PSi                               
                                                 MAWP, Steam - 15 PSi
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boiler siZe

5006b 5007b 5008b 5009b 5010b 5011b 5012b 5013b 5014b 5015b 5016b 5017b 5018b 5019b 5020b 5021b 5022b 5024b 5026b
(1)

     leh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(1)
     reh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(1)
          c 4 5 6 7 8 8 9 10 11 12 13 14 15 16 16 17 18 19 21

(2)
       cX --- --- --- --- --- --- --- --- --- 1 1 1 1 1 1 2 2 3 3

(3)
     cXp --- --- --- --- --- 1 1 1 1 --- --- --- --- --- 1 --- --- --- ---

(1) section marking cast on section

(2) “c” cast on section - when supply and return connections are tapped, section is paint stencilled “cX”

(3) “c” cast on section - when supply and return connections are tapped and plugged, section is paint stencilled “cXp”

carTons, packaGes, or bundles

1 base-burner-manifold assembly (by Gas and by pilot system) - one left & one right req’d on 5015b and larger boilers

compleTe  1
     6

1
     7

1
   8

1
   9

  1
   10

  1
   11

  1
   12

  1
   13

  1
   14 --- --- --- --- --- --- --- --- ---

l. sub-base --- --- --- --- --- --- --- --- ---
     l
1s
     15

     l
1s
     16

     l
1s
     17

     l
1s
     18

     l
1s
     19

     l
1s
     20

     l
1s
     21

     l
1s
     22

     l
1s
     24

     l
1s
     26

r. sub-base --- --- --- --- --- --- --- --- ---
     r
1s
     8

    r
1s
     9

     r
1s
     9

     r
1s
     10

     r
1s
     10

    r
1s
     10

     r
1s
     10

     r
1s
     10

     r
1s
     13

     r
1s
     13

2 Tie rod bundle(s) 4 sizes - one to five per boiler 

22” --- --- 1 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

27” --- --- 1 2 1 --- --- --- 2 1 --- --- --- --- 1 --- --- --- 2

37” 1 --- --- --- 1 2 1 --- 1 2 3 2 1 --- 3 4 3 1 ---

42” --- 1 --- --- --- --- 1 2 --- --- -- 1 2 3 --- --- 1 3 3

2  A draw-up rod bundle(s) 3 sizes - one to Three per boiler

37¾” --- --- --- --- --- 2 2 1 1 --- --- --- --- --- --- --- --- --- ---

49¼” 1 1 --- --- --- --- --- 1 1 2 2 1 1 1 --- --- --- 3 2

67¼” --- --- 1 1 1 --- --- --- --- --- --- 1 1 1 2 2 2 --- 1

3  A boiler assembly carton(s) 6 sizes - one to five per boiler

3a6 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- ---

3a7 --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- ---

3a8 --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- --- 1

3a9 --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- 1 1

3a10 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- ---

3am --- --- --- --- --- 1 1 1 1 1 2 2 2 2 2 3 3 3 3

4 boiler sealing carton(s) 5 sizes - one to Three per boiler

06 1 --- --- --- --- 2 1 --- --- --- --- --- --- --- 2 --- 1 --- ---

07 --- 1 --- --- --- --- 1 2 1 --- --- --- --- --- --- 2 --- --- ---

08 --- --- 1 --- --- --- --- --- 1 2 1 --- --- --- --- --- --- 1 ---

09 --- --- --- 1 --- --- --- --- --- --- 1 2 1 --- --- --- 2 2 2

10 --- --- --- --- 1 --- --- --- --- --- --- --- 1 2 1 1 --- --- 1

5 integral draft hood carton(s) 5 sizes - one to four per boiler (natural & lp)

06 1 --- --- --- --- 2 1 --- --- --- --- --- --- --- 2 1 --- 1 ---

07 --- 1 --- --- --- --- 1 2 1 --- --- --- --- --- --- 1 2 3 3

08 --- --- 1 --- --- --- --- --- 1 2 1 --- --- --- --- --- --- --- 1

09 --- --- --- 1 --- --- --- --- --- --- 1 2 1 --- --- --- --- --- ---

10 --- --- --- --- 1 --- --- --- --- --- --- --- 1 2 1 1 1 --- ---

SecTiON  i – eQUiPMeNT cHecK LiST

U.S.A. EQUIPMENT CHECK LIST
(For Canadian Equipment Check List, Turn to Pages 7 and 8)

  This Equipment Check List has been provided so that the Installer can determine if all parts have been provided for the boiler ordered.  
It covers standard equipment for both steam and water boilers without Tankless Heaters.  Heaters or optional equipment ordered will be in 
addition to, or in lieu of, equipment shown below.

  By opening cartons in numerical sequence, boiler assembly is simplified.  If there is an exception, it will be pointed out in the boiler 
assembly procedure.  When it does occur, you will find that assembly of the boiler is further simplified.



6

boiler siZe
5006b 5007b 5008b 5009b 5010b 5011b 5012b 5013b 5014b 5015b 5016b 5017b 5018b 5019b 5020b 5021b 5022b 5024b 5026b

carTons, packaGes or bundles
7 S                 steam Trim carton (steam boilers only - includes pa404 pressure limit control) 4 sizes - one per boiler

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

2 --- --- --- 1 1 1 --- --- --- --- --- --- --- --- --- --- --- --- ---

3 --- --- --- --- --- --- 1 1 1 1 1 1 1 1 1 --- --- --- ---

4 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 1 1 1 1

67 Bc-2 low water cut-off carton (steam boilers only) one per boiler
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7 W water Trim carton (water boilers only - includes l4006a Temp. limit control)  3 sizes - one per boiler
2 1 1 1 1 1 1 --- --- --- --- --- --- --- --- --- --- --- --- ---

3 --- --- --- --- --- -- 1 1 1 1 1 1 1 1 1 1 1 --- ---

4 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 1 1

64 low water cut-off carton (water boilers only) one per boiler
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

U
          8 complete Jacket carton assembly - one per boiler

9 Gas Train cartons (by Gas) 2 sizes - one or Two per boiler
   9

   1 1* 1* 1* --- --- --- --- --- --- 2 1 --- --- --- --- --- --- --- ---

  9
  2 --- --- --- 1* 1 1 1 1 1 --- 1 2 2 2 2 2 2 2 2

9
3  ei 1 1 1 1 --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

ei controls carton(s) (by Gas) (intermittent elec. ign. - 100% shutoff - 24V.)  1 size - one or Two per boiler
  ei
     1 1 1 1 1 --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

 ei
2 --- --- --- --- 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2

U
    HcP

1
plain heater cover plate (not furnished on water boiler ordered with Two Tankless heaters) one per boiler

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

U
    HcP

2
Tapped (¾” npT) heater cover plate (not furnished on water boiler ordered with Tankless heater(s) one per boiler

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

U.S.A. EQUIPMENT CHECK LIST

 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 claims for damage or shortage in 
shipment must be filed immediately against the carrier by the consignee.  No claims for variances or shortages will be 
allowed by Boiler Manufacturer, unless presented within sixty (60) days after receipt of equipment.

 *Carton 91, or 92 on sizes 5006B thru 5009B is standard on all systems except EI and may be optional on 5006B thru
 5009B EI.

     Carton 93 is standard on sizes 5006B thru 5009B for EI systems.

 This Series 5B 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.

SecTiON  i – eQUiPMeNT cHecK LiST (continued)
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boiler siZe

5006b 5007b 5008b 5009b 5010b 5011b 5012b 5013b 5014b 5015b 5016b 5017b 5018b 5019b 5020b 5021b 5022b 5024b 5026b

         (1)
       leh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

       (1)
     reh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

       (1)
          c 4 5 6 7 8 8 9 10 11 12 13 14 15 16 16 17 18 19 21

      (2)
       cX --- --- --- --- --- --- --- --- --- 1 1 1 1 1 1 2 2 3 3

            (3)
     cXp --- --- --- --- --- 1 1 1 1 --- --- --- --- --- 1 --- --- --- ---

(1) section marking cast on section

(2) “c” cast on section - when supply and return connections are tapped, section is paint stencilled “cX”

(3) “c” cast on section - when supply and return connections are tapped and plugged, section is paint stencilled “cXp”

carTons, packaGes, or bundles

1 base-burner-manifold assembly (by Gas and by pilot system) - one left & one right req’d on 5015b and larger boilers

compleTe  1
     6

1
     7

1
   8

1
   9

  1
10

  1
 11

  1
12

  1
13

  1
 14 --- --- --- --- --- --- --- --- --- ---

l. sub-base --- --- --- --- --- --- --- --- ---
     l
1s
     15

     l
1s
     16

     l
1s
     17

     l
1s
     18

     l
1s
     19

     l
1s
     20

     l
1s
     21

     l
1s
     22

     l
1s
     24

     l
1s
     26

r. sub-base --- --- --- --- --- --- --- --- ---
     r
1s
     8

    r
1s
     9

     r
1s
     9

     r
1s
     10

     r
1s
     10

    r
1s
     10

     r
1s
     10

     r
1s
     10

     r
1s
     13

     r
1s
     13

2 Tie rod bundle(s)  4 sizes - one to five per boiler 

22” --- --- 1 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

27” --- --- 1 2 1 --- --- --- 2 1 --- --- --- --- 1 --- --- --- 2

37” 1 --- --- --- 1 2 1 --- 1 2 3 2 1 --- 3 4 3 1 ---

42” --- 1 --- --- --- --- 1 2 --- --- -- 1 2 3 --- --- 1 3 3

2  A draw-up rod bundle(s)  3 sizes - one to Three per boiler

37¾” --- --- --- --- --- 2 2 1 1 --- --- --- --- --- --- --- --- --- ---

49¼” 1 1 --- --- --- --- --- 1 1 2 2 1 1 1 --- --- --- 3 2

67¼” --- --- 1 1 1 --- --- --- --- --- --- 1 1 1 2 2 2 --- 1

3  A boiler assembly carton(s)  6 sizes - one to five per boiler

3a6 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- ---

3a7 --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- ---

3a8 --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- --- 1

3a9 --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- 1 1

3a10 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- ---

3am --- --- --- --- --- 1 1 1 1 1 2 2 2 2 2 3 3 3 3

4 boiler sealing carton(s) 5 sizes - one to Three per boiler

06 1 --- --- --- --- 2 1 --- --- --- --- --- --- --- 2 --- 1 --- ---

07 --- 1 --- --- --- --- 1 2 1 --- --- --- --- --- --- 2 --- --- ---

08 --- --- 1 --- --- --- --- --- 1 2 1 --- --- --- --- --- --- 1 2

09 --- --- --- 1 --- --- --- --- --- --- 1 2 1 --- --- --- 2 2 1

10 --- --- --- --- 1 --- --- --- --- --- --- --- 1 2 1 1 --- --- ---

5 integral draft hood carton(s)  5 sizes - one to four per boiler

06 1 --- --- --- --- 2 1 --- --- --- --- --- --- --- 2 1 --- 1 ---

07 --- 1 --- --- --- --- 1 2 1 --- --- --- --- --- --- 1 2 3 3

08 --- --- 1 --- --- --- --- --- 1 2 1 --- --- --- --- --- --- --- ---

09 --- --- --- 1 --- --- --- --- --- --- 1 2 1 --- --- --- --- --- ---

10 --- --- --- --- 1 --- --- --- --- --- --- --- 1 2 1 1 1 --- ---

cANADiAN
eQUiPMeNT  cHecK  LiST

This Equipment Check List has been provided so that the Installer can determine if all parts have been provided for the boiler 
ordered.  It covers standard equipment for both steam and water boilers without Tankless Heaters.  Heaters or optional equipment 
ordered will be in addition to, or in lieu of, equipment shown below.

By opening cartons in numerical sequence, boiler assembly is simplified.  If there is an exception, it will be pointed out in the 
boiler assembly procedure.   When it does occur, you will find that assembly of the boiler is further simplified.

SecTiON  i – eQUiPMeNT cHecK LiST (continued)
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BOILER SIZE

5006B 5007B 5008B 5009B 5010B 5011B 5012B 5013B 5014B 5015B 5016B 5017B 5018B 5019B 5020B 5021B 5022B 5024B 5026B

CARTONS, PACKAGES OR BUNDLES

7 S                 Steam Trim Carton (Steam Boilers Only - Includes PA404 Pressure Limit Control) 4 Sizes - One Per Boiler

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

2 --- --- --- 1 1 1 --- --- --- --- --- --- --- --- --- --- --- --- ---

3 --- --- --- --- --- --- 1 1 1 1 1 1 1 1 1 --- --- --- ---

4 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 1 1 1 1

67 BC-2 Low Water Cut-off Carton (Steam Boilers Only) One Per Boiler

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7 W Water Trim Carton (Water Boilers Only - Includes L4006A Temp. Limit Control)  3 Sizes - One Per Boiler

2 1 1 1 1 1 1 --- --- --- --- --- --- --- --- --- --- --- --- ---

3 --- --- --- --- --- -- 1 1 1 1 1 1 1 1 1 1 1 1 1

4 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 1 1

64 Low Water Cut-off Carton (Water Boilers Only) One Per Boiler

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

U
          8 Complete Jacket Carton Assembly - One Per Boiler

            c
         9
            1

Gas Train Cartons (By Gas) 2 Sizes - One or Two Per Boiler

      c
   9
      1

1 1 1 --- --- --- --- --- --- 2 1 --- --- --- --- --- --- --- ---

     c
   9

  2
--- --- --- 1 1 1 1 1 1 --- 1 2 2 2 2 2 2 2 2

THERM. Controls Carton(s) (Manual Ignition. - 100% Shutoff - 24V.)  1 Size - One or Two Per Boiler

  Natural 1 1 1 1 1 1 1 1 --- 2 2 2 2 2 2 2 2 2 ---

U
     HCP

1
Plain Heater Cover Plate (Not furnished on Water Boiler Ordered With Two Tankless Heaters) One Per Boiler

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

U
     HCP

2
Tapped (¾” NPT) Heater Cover Plate (Not Furnished on Water Boiler Ordered With Tankless Heater(s) One Per Boiler

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

CANADIAN
EQUIPMENT CHECK LIST

 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 claims for damage or shortage in 
shipment must be filed immediately against the carrier by the consignee.  No claims for variances or shortages will be 
allowed by Boiler Manufacturer, unless presented within sixty (60) days after receipt of equipment.

SECTION I - EQUIPMENT CHECK LIST - Page 5
SECTION II - GENERAL INFORMATION - Page 10
SECTION III - INSTALLATION INSTRUCTIONS - Page 11
SECTION IV - OPERATION - Page 43
SECTION V - SERVICE - Page 64
SERVICE RECORDS - Pages 73, 110, 111
SECTION VI - REPAIR PARTS - Page 74
APPENDIX A - FIGURES - Page 105
APPENDIX B - TABLES - Page 108

SECTION  I – EQUIPMENT CHECK LIST (continued)
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SecTiON  ii – GeNeRAL iNFORMATiON
1.   BOILER INSTALLATION must conform to the 

requirements of the authority having jurisdiction, or in 
the absence of such requirements, to:

 USA – “National Fuel Gas Code, ANSI Z223.1”.
 When required by the authority having jurisdiction, 

the installation must conform to American Society of 
Mechanical Engineers Safety Code for Controls and 
Safety Devices for Automatically Fired Boilers, No. 
CSD-1.

 CANADA – “Installation Codes for Natural and 
Propane Gas Burning Appliances and Equipment, 
CAN/CSA-B149 (.1 or .2)”.

 DO NOT INSTALL THIS BOILER ON CARPETING.

2.   BOILER LOCATION – locate on a level NON-
COMBUSTIBLE FLOOR as close as possible to 
chimney so that vent connection is short and direct.

Boiler must not be installed directly on 
combustible flooring.  A concrete pad is not 
sufficient to protect combustible flooring.

 The boiler shall be installed such that the gas ignition 
system components are protected from water (dripping, 
spraying, rain, etc.) during boiler operation and service 
(circulator replacement, control replacement, etc.).

 Do not install boiler where gasoline or other flammable 
vapors or liquids, or sources of hydrocarbons (i.e. 
bleachers, cleaners, chemicals, sprays, paint removers, 
fabric softeners, etc. ) are used or stored.

 Refer to table below for minimum clearances, service 
clearances, and clearances for removal of Tankless 
Heaters.

3.   PROVIDE COMBUSTION AND VENTILATION 
AIR.

 In the USA refer to National Fuel Gas Code, NFPA 
54/ANSI Z223.  Section 5.3, Air for Combustion and 
Ventilation.  In Canada refer to Natural Gas Installation 
Code, CAN/CSA-B149.1 – latest edition or Propane 
Installation Code, CAN/CSA-B149.2 – latest edition.  
Local code provisions may apply and should be 
referenced.

Adequate combustion and ventilation air must be 
provided to assure proper combustion.

a.   Determine volume of space (boiler room).  Rooms 
communicating directly with the space, in which 
the appliances are installed, through openings not 
furnished with doors, are considered a part of the 
space.

  Volume (ft³) = Length (ft) x Width (ft) x Height (ft)
b.   Determine total input of all appliances in the space.  

Add inputs of all appliances in the space and round 
the result to the nearest 1000 Btu per hour.

c.   Determine type of space.
  Divide Volume by Total Input of all appliances 

in space.  If the result is greater than or equal to 
50 ft³/1000 Btu per hour, then it is considered an 
unconfined space.

 If the result is less than 50 ft³/1000 Btu per hour, 
then the space is considered a confined space.

d.   For boiler located in an unconfined space of a 
conventionally constructed building, the fresh 
air infiltration through cracks around windows 
and doors normally provides adequate air for 
combustion and ventilation.

e.   For boiler located in a confined space or an 
unconfined space in a building of unusually tight 
construction, provide outdoor air with the use 
of 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:
1.  Direct communication with outdoors.  Minimum 

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

2.  Vertical ducts.  Minimum free are of 1 square 
inch per 4,000 Btu per hour input of all 

clearances - from Table below and from dimensional data in fig. 1, determine boiler room space necessary for appropriate access 
to and servicing of boiler.  consideration should be given to other appliances installed in the same area.   consult with local building and 
safety codes for compliance.

minimum clearance - JackeT To 
combusTible consTrucTion

recommended
serVice clearance To

non-combusTible consTrucTion

clearances reQ’d for remoVal 
of Tankless heaTer

aT-2 aT-3 aT-4
left side 24” (61 cm) 18” (controls) 27” 32” 42”
right side 24” (61 cm) 18” (controls) 27” 32” 42”
front 24” (61 cm) 36” (cleaning-burner removal) --- --- ---
rear 24” (61 cm) 36” (cleaning) --- --- ---
Top 24” (61 cm) ---------------------------------------- --- --- ---
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SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS

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

3.   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 
confined space.  Use indoor air if two permanent 
openings communicate directly with additional 
space(s) of sufficient volume such that combined 
volume of all spaces meet criteria for unconfined 
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.

4.   LOUVERS AND GRILLES of Ventilation Ducts

 All outside openings should be screened and louvered.  
Screens used should not be smaller than ¼ inch mesh.  
Louvers will prevent the entrance of rain and snow.

a.   Free area requirements need to consider the blocking 
effect of louvers, grilles, or screens protecting the 
openings.  If the free area of the 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.

b.   Louvers and grilles must be fixed in the open 
position or interlocked with the equipment to open 
automatically during equipment operation.

fiG. 2
sinGle manifold base 5006b 
Thru 5014b secTion boilers

1.   BASE-BURNER-MANIFOLD ASSEMBLY(S).

a.   5006B section thru 5014B section boilers require 
single base assembly, see Fig. 2.

b.   5015B section thru 5026B section boilers require a 
left and a right base subassembly, see Fig. 3.

    Remove Base Assembly(s) From Skid(s)
c.   Remove bolts securing Base Assembly(s) to 

shipping skid(s) and place Base(s) in location where 
Boiler is to be installed.

d.   Join Base Sub-assemblies together (15 section & 
larger boilers) by first removing upper shipping 
strip and lower shipping angles from subassemblies.  
Use (4) ¼”-20 x ¾” MS, nuts and washers to attach 
subassemblies, see Fig. 3.

e.   Attach Front Intermediate Jacket Panel Support 
Bracket and Lower Rear Intermediate Panel Support 
Bracket to lower channel on Front Base Frame and 
Rear Base Frame, respectively, using (4) ¼”-20 x 
¾” MS, nuts and washers.

f.   Base must be level in both directions and secure on 
the floor.  Shim and grout under Base if necessary.

g.   Place cardboard covering over the top of the burner 
assembly to protect them during the assembly of the 
boiler sections.

2.   CLEAN BOILER SECTIONS inside and out to remove 
dirt due to shipment and handling.

 Open Tie Rod Bundle(s).  Open Draw-up Rod 
Bundle(s).

 Open Boiler Assembly Carton(s).

3.   SET LEFT END SECTION ON BASE so that locating 
lugs on bottom of section go inside Front and Rear Base 
Frames.  Slide section on base until these lugs strike 
High Base End Panel at left end of Base, see Fig. 4.  
(Note – if High Base End Panel is at right end of Base, 
section assembly must start with Right End Section).  
Left end sections are identified by “LEH” cast on 
section; Right End Sections are identified by “REH” 
cast on section.

4.   CLEAN NIPPLES AND NIPPLE PORTS thoroughly 
with a de-greasing solvent.  Use  the Loctite® #592 
supplied to lubricate the nipples and nipple ports.  
Apply the lubricant to the nipples and nipple ports, then 
use a brush to disperse it evenly around the nipples and 
the nipple ports.  Use approximately 25 ml of Loctite® 
#592 per flueway [(1) 7” and (2) 3” nipples and their 
(6) corresponding nipple ports].  Use Nipple Gauge 
furnished – follow instructions included with gauge to 
set nipples.  USE ALL PRECAUTIONS TO AVOID 
COCKED NIPPLES.

5.   PAINT ALL GROUND SURFACES of each section 
with the Sealer Compound furnished.

6.   ASSEMBLE CENTER SECTIONS.  Refer to Fig. 6 
for proper location of Tapped, and sometimes plugged, 

SecTiON  ii – GeNeRAL iNFORMATiON (continued)
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Center Sections on 11 section and larger boilers.  THIS 
IS IMPORTANT.

a.   Carefully join a Center Section with nipples in 
adjoining section and bump lightly to secure.

b.   Run nut approximately 8” on two (2) ¾” draw-up 
rods of equal length.  (Note – more than one set of 
draw-up rods are furnished on 8 section and larger 
boilers).  Place draw-up channel and one flat washer 
against nut.

fiG. 3
dual manifold bases - 5015b Thru 5026b secTion boilers

fiG. 4
leh secTion on base fiG.  5

assembly of cenTer secTions

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)



13

fi
G

. 6
a

r
r

a
n

G
e

m
e

n
T 

o
f 

s
e

c
Ti

o
n

s
 a

n
d

 c
a

n
o

p
y

(s
)

Se
c

Ti
O

N
  i

ii 
– 

iN
ST

A
LL

AT
iO

N
  i

N
ST

R
U

c
Ti

O
N

S 
(c

on
tin

ue
d)



14

c.   Insert short end of draw-up rod through front & rear 
nipple ports on both sections, see Fig. 5.

d.   Place two (2) flat washers, draw-up channel and a 
nut on each end of draw-up rods and finger tighten.

e.   DRAW UP CENTER SECTION SLOWLY AND 
EVENLY, tightening each DRAW-UP ROD a little 
at a time so that sections are equally spaced.  KEEP 
NIPPLES ALIGNED WITH NIPPLE PORTS.  If 
necessary, tap Nipples lightly with a blunt tool or 
rod to keep Nipples from cocking while Sections are 
being drawn up.  DO NOT DRAW UP SECTION(S) 
WHEN NIPPLES ARE COCKED.  Continue 
tightening Draw-Up Rods equally until Sections 
meet iron-to-iron on the ground surface.  BUMPING 
OUTER EDGES OF SECTION WITH WOODEN 
BLOCK WILL EASE DRAW-UP OPERATION.

f.    KEEP DRAW-UP ROD THREADS, NUTS AND 
WASHERS LUBRICATED with grease or heavy oil 
to prevent damage to rods and threads and to make 
assembling easier.

g.   USING A PINCH BAR, insert WOOD WEDGES 
under last Center Section assembled so as to raise 
it just above Boiler Base.  This will keep the next 
section to be assembled above the base, thus making 
it easier to join and draw-up.  MOVE WOOD 
WEDGES FORWARD EACH time a Section has 
been drawn up.

7. ASSEMBLE REMAINING END SECTION WITH 
DRAW-UP RODS in a manner similar to that for 
assembling Center Sections.  Remove wedges from 
under Boiler.  Be sure Boiler is aligned and seated on 
Base.
a.   After section assembly is completed install 5/8” tie 

rods from tie rod bundle through the upper lug holes 
in the front of Boiler and Lower lug holes in the rear 
of Boiler sections and tighten until they are finger 
tight only, to allow for expansion.  This is necessary 
in order to allow clearance for installation of Flue 
cover plates.  Finally, remove ¾” draw-up rods from 
nipple ports.

fiG. 7
purpose of TappinGs and Their locaTions

purpose of TappinGs 1

location Tapping per
end section size steam boilers water boilers

a 1 3” supply supply
b 1 3” return return

c2 1 1-1/2” pressure operating control
(bushed to 1/4”)

Temperature operating control (less heater)
bushed to 3/4”; plug (with heater)

d 1 1/2” pressure Gauge Theraltimeter
e 2 1/2” water Gauge, lwco & pressure limit plug
f 1 3/8” Try-cock (special order) ----
G3 1 ---- cover plate cover plate or Tankless heater
h 1 1” see note 4 see note 4

J 1 1-1/2” indirect water heater
supply or return ----

k 1 3/4” indirect water heater limit ----
1  Tappings on both end sections are identical - recommend trim be installed in left end section or on same end as gas train.
2  This tapping is used for safety valve and surface blowoff (steam boilers) and safety relief valve (water boilers) on end not equipped with trim.
3  Temperature operating control location on tankless heater equipped boilers.  also alternate operating control location, tapped cover plate.
4  If using a float type LWCO, feeder or pump controller on a steam boiler that does not use quick connect hook up fittings, install between  
   tappings h and return b.  use opposite return b for system return connection.  water boilers using a probe lwco must mount probe in 
   supply pipe above boiler without any stop valves.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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fiG. 8
insTallaTion of builT-in heaTer fiG. 9

TesTinG  boiler assembly for leaks Open Steam or Water Trim Carton

8. USE THE PLUGS IN THIS CARTON to plug tappings 
in End Sections that will not be utilized on final 
installation, see Fig. 7.

 Open Tankless Heater Carton(s) If Supplied.
 Open Heater Opening Cover Plate Carton(s).

9. INSTALL BUILT-IN WATER HEATER(S) OR 
HEATER OPENING COVER PLATE(S), See Fig. 
8.  Heater may be installed in either End Section or, 
in some cases, in both End Sections.  Heater Opening 
Cover Plates are used to cover any unused heater 
openings.

a.   Place rubber gasket against surface of plate and 
align holes.

b.   Place washer on each of 3/8” Cap Screws furnished 
and insert cap screws through plate and gasket.  
Start all screws in taps before final tightening.

10. HYDROSTATIC TEST,  see Fig. 9:  After the boiler 
sections       have been assembled, it is essential that the 
boiler be hydrostatically tested before the canopy, flue 
cover plates, jacket, or piping is installed.

a.   Plug all boiler tappings and fill boiler completely 
with cold water.

DO NOT install gauge until after hydrostatic 
testing the boiler.  Gauge failure may result.

b.   All completed boilers must satisfactorily pass the        
prescribed hydrostatic test.
(1)  STEAM BOILERS: The assembled boiler must  

 be subjected to a hydrostatic test of 45 psig to 55   
      psig.

(2)  HOT WATER BOILERS: The assembled boiler  
 must be subjected to a hydrostatic test of 75 psig   
 to 85 psig.

Failure to properly hydrotest all boilers at the 
correct pressure may result in section assembly 
failure in operation.

11. EXAMINE BOILER CAREFULLY, INSIDE AND 
OUTSIDE, to insure against leaks from cocked nipples 
or through concealed breakage caused in shipping and 
handling.  This precaution is for your protection and 
will simplify handling of necessary replacements and 
adjustment claims.  After making certain that there are 
no leaks, drain boiler and remove plugs for boiler trim 
and other connections.

   Open Boiler Sealing Carton.

12. SEAL BETWEEN BOILER SECTIONS AND BASE, 
see Fig. 10.

a.   Push ¾” braided ceramic fibre Rope (furnished) into 
gap between bottom of End Section and Low Base 
End Panel until rope touches Front and Rear Base 
Frames.  Place the 1-1/2” x 2” x 5/8” steel spacers 
between low base panel and section and in front of 
rope – align holes.  Secure section to low base end 
panel with 3/8”-16 x 2” Cap Screws, washers and 
nuts.

b.   Secure opposite end section to high base end panel 
with 3/8”-16 x 2” Cap Screws, washers and nuts.

c.   Apply Furnace Cement to gaps between section 
assembly and base to make gas tight seal.

d.   Check all joints between Boiler sections and use 
remaining Furnace Cement or Sealer Compound to 
make joints gas tight.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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13.  INSTALL FLUE COVER PLATES over cleanout 
openings on Front and Rear of Boiler.  Use ¼” Carriage 
Bolts installed at top and bottom of flue openings and 
secure with washer and jam nut to provide a fixed 
stud. Install flue cover plates over studs with insulation 
against Boiler and secure with washers and nuts, see  
Fig. 11.

14.  CONNECT SUPPLY AND RETURN PIPING TO 
HEATING SYSTEM.

 CLEARANCES – Steam and Hot water pipes shall 
have clearances of at least ½” from all combustible 
construction.

Before using copper for steam piping, consider 
the following characteristics of copper piping:
1)  high coefficient of thermal expansion can 
induce mechanical stresses and cause expansion/
contraction noises if not accounted for in the 
piping system design and installation,
2)  high heat transfer rate (heat loss) of uninsulated 
copper piping must be included in the normal 
piping and pickup factors used to size the boiler,
3)  soldering or brazing pastes and fluxes that end 
up in the system can cause poor heat transfer, 
surging, and unsteady water line and wet steam 
if not thoroughly removed during the boil out 
procedure and,
4)  galvanic corrosion of the adjoining metal may 
occur due to dissimilar metals in certain water 
chemistries if dielectric unions are not used.

a.   With Steam Heating System, refer to Fig. 12, 13, 14 
or 15.

b.   With Forced Circulation HOT WATER HEATING 
SYSTEMS, see Fig. 16A and 16B.  For additional 
reference, consult I=B=R Installation and Piping 
Guide No. 250.

 NOTE:  When Hot Water Heating Boilers are 
connected to Heating Coils located in Air Handling 
Units where they may be exposed to refrigerated 
air circulation, the Boiler Piping System must 
be equipped with Flow Control Valves or other 
automatic means to prevent gravity circulation of 
the Boiler Water during the cooling cycle.

c.   With COMBINATION HEATING AND COOLING 
(REFRIGERATION) SYSTEMS having the same 
Distributing Units, Piping and Circulator, See Fig. 
17.  For additional reference, consult ASHRAE 
Systems Handbook 2008 Edition.

d.   NOTE:  Valves must be installed in the supply and 
return branches to the Heating Boiler and Water 
Chiller so as to prevent circulation of Chilled Water 
through the Boiler or Heated Water through the 
Chiller.

OXYGEN CORROSION:
 Oxygen contamination of the boiler water will cause 

corrosion of the iron and steel boiler components, 
which can lead to failure.  As such, any system must 
be designed to prevent oxygen absorption in the first 
place or prevent it from reaching the boiler.  Problems 
caused by oxygen contamination of boiler water are not 
covered by Burnham’s standard warranty.

fiG. 10
sealinG of base, insTallaTion of

flue coVers and canopies
fiG. 11

aTTachmenT of flue coVers

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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 There are many possible causes of oxygen 
contamination such as:

1.   Addition of excessive make-up water as a result of 
system leaks.

2.   Absorption through open tanks and fittings.
3.   Oxygen permeable materials in the distribution 

system.
 In order to insure long product life, oxygen sources 

should be eliminated.  This can be accomplished by 
taking the following measures:

fiG. 17
recommended boiler pipinG for

combinaTion heaTinG & coolinG sysTems

1.   Repairing system leaks to eliminate the need for 
addition of make-up water.

2.   Eliminating open tanks from the system.
3.   Eliminating and/or repairing fittings which allow 

oxygen absorption.
4.   Use of non-permeable materials in the distribution 

system.
5.   Isolating the boiler from the system water by 

installing a heat exchanger.
 Open Jacket Parts Carton

15. INSTALLATION OF JACKET PARTS COMMON TO 
ALL BOILER SIZES

1.   Attach Lower Jacket End Panel Support Bracket to 
Base End Panel (Both ends) using ¼”-20 x ½” self-
tapping screws, see Fig. 2 and 18.

2.   Attach Lower Left and Lower Right Jacket End 
Panels to their respective brackets using #10-32 x 
½” self-tapping screws, see Fig. 19.

3.   See Fig. 7 “Purpose of Tappings and Their 
Location” and remove necessary knockouts from 
Upper Left and from Upper Right Jacket End 
Panels.

4.   Place Upper Right End Panel on top of Lower 
Right End Panel with lip on bottom of Upper Panel 
positioned behind Lower Panel.  Secure to section 
using #10-32 x ½” self-tapping screws.  Attach 
Upper Left End Panel in a similar manner, see Fig. 
19.

 NOTE: FOR INSTALLATION OF THE 
FRAMEWORK FOR THE LOWER UNCOMMON 
JACKET PARTS REFER TO THE FOLLOWING:

a.   5006B thru 5010B section boilers – Paragraph 
16, Fig. 21

b.   5011B thru 5026B section boilers – Paragraph 
30, Fig. 24, 25 or 26

 COMPLETION OF JACKET INSTALLATION – 
5006B THRU 5010B SECTION BOILERS

 NOTE:  Do not tighten any screws until Jacket 
installation is complete.

 INSTALLATION OF LOWER FRAMEWORK

16. With “U” channel facing down, slip upper front channel 
behind joints formed by End Panels and secure to End 
Panels using #8 SMS.  Position Lower Front Channel 
so that “U” of channel faces boiler.  Slip Lower Front 
Channel behind Lower End Panels and secure with 
#8 SMS.  Repeat similar procedure for installation of 
Upper Rear and Lower Rear Channels.

17. INSTALLATION OF VESTIBULE PANEL refer to 
Fig. 20.

fiG. 18
insTallaTion of JackeT supporT

brackeTs To base end panels

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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fiG. 19
insTallaTion of JackeT end panels

fiG. 20
VesTibule aTTachmenT diaGram

 Attach Hex Couplings to end of 
Carriage Bolts which secure flue 
cover plates.

 NOTE:  Select Carriage Bolts which 
line up with holes in the Vestibule 
Panel.

18. SECURE VESTIBULE PANEL TO 
HEX COUPLINGS using ¼”-20 x 
3/8” slotted pan head machine screws.

19. ATTACH REAR TOP JACKET 
PANEL TO UPPER END PANELS 
using #8 SMS.  Refer to Fig. 21.

20. INSTALLATION OF CANOPY-
DRAFT HOOD 5006B thru 5010B 
Section Boilers, see Fig. 22.  Place 
Cerafelt strips on top of section 
assembly next to ledges formed by 
center sections and next to ledge on 
end sections.  Overlap at corners.

21. SECURE CANOPY-DRAFT HOOD 
with 5/16”-18 x 5/8” MS driven into 
the tapped lugs provided for this 
purpose on top of the sections.  Two 
screws are required at each end.  
Refer to Fig. 23.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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fiG. 22
securinG of canopy/drafT hood

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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22. InstallatIon of top front Jacket panel
a.  remove knockout for supply piping (right or left for 

water boilers – both knockouts for steam boilers) 
refer to recommended boiler piping diagrams in this 
manual.

b.   attach top front Jacket panel to left and right end 
Jacket panel and to top flange on the Vestibule 
panel using #8 sMs.  see fig. 24.

23. InstallatIon of left and rIght top sIde 
Jacket panel 
a.  remove knockout, right or left, only if needed.  

(see fig. 7 for purpose of tappings), secure top side 
panels to upper end panels with #8 sMs.

24. Install knobs on the four remaining panels using 
#10-32 x 3/16” Ms.

25. Install Upper front, lower front, Upper 
rear and lower rear panels using procedure 
described in detail “a” of fig. 25.

Panel with louvers must be at front of boiler for 
ventilation of vestibule.  Panel with perforations 
must be at front of boiler for ventilation and 
combustion air.

26. tIghten all sheet Metal screws.

27. Install the followIng plates or labels 
which are found in the Instruction envelope.  see fig. 
21 or 24 for location.
(1)   rating label
(2)   operating Instruction plate (#8 sMs required to  

 fasten)
(3)   combustible clearance flooring & adequate  

  combustion plate
(4)   Minimum service clearance label (self-adhesive)
(5)   burnham logo (self-adhesive) – apply to top   
   panel
(6)   boiler Ventilation for Your safety label – apply  

 to top panel
(7)   proceed to paragraph 33 (steam boilers) or   

 paragraph 34 (water boilers).
 coMpletIon of Jacket InstallatIon 5011b 

thrU 5026b sectIon boIlers.

28. paragraphs 1 thrU 4 haVe alreadY been 
coMpleted.  refer to paragraph 16 for installation 
of lower framework.
a. Install Vestibule panel(s) – refer to fig. 21 and 24.  

attach hex couplings to end of carriage bolts 
which secure flue cover plates.

 NOTE:  select carriage bolts which line up with holes 
in the Vestibule panel(s).

b. attach Intermediate Vestibule panel(s) to one of the 
Vestibule panel(s) using #8 sMs.

c. secure left and right Vestibule panels to hex 
couplings using ¼”-20 x 3/8” slotted pan head 
machine screws.

d. attach the lower rear Intermediate panels to the 
lower rear Intermediate panel support bracket(s) 
using #10-32 x ½” self tapping screws.

e.  attach the Upper rear Intermediate panel(s) to the 
lower rear Intermediate panel(s) using #8 sMs.

f.  attach rear top Intermediate Jacket panel(s) to rear 
top left and right Jacket panels using #8 sMs.

g.  place assembled rear top Jacket panel in position 
and attach to Upper end panels and Upper rear 
Intermediate panel using #8 sMs.
i.   InstallatIon of canopY-draft hood 

5011b thrU 5026b sectIon boIlers – 
these boilers require two or more canopy-draft 
hoods – refer to fig. 6 for proper arrangement.  
determine where ends of canopy-draft hood 
rest on intermediate sections.  place 1” x 14-1/2” 
cerafelt strips on top of intermediate section at 
these locations.  place cerafelt strips on top of 
section assembly next to ledges formed by center 
sections and next to ledges on end sections.  
overlap at corner.

ii.   secUre canopY-draft hoods with 
machine screws and bolts as shown in fig. 
23.  select the type of fastener indicated and 
drive them into the tapped lugs provided for 
this purpose on top of the sections.  where two 
canopy-draft hoods join together, the securing 
tabs will overlap.

iii.   attach the front Intermediate panel to the front 
Intermediate panel support bracket(s), using 
#10-32 x ½” self tapping screws.

29. InstallatIon of top front Jacket panels
a.  remove knockout for supply piping.  refer to 

recommended boiler piping diagrams in this manual.
b.  attach top front Jacket panels to left and right end 

Jacket Panels and also to top flange on the Vestibule 
panel using #8 sMs.  refer to fig. 25 or 26.

30. place top InterMedIate panel(s) on top 
of left and rIght panels, making sure that 
front Intermediate panel(s) is under top Intermediate 
panel(s).  secure top Intermediate panel using #8 sMs.

31. Install knobs on the Upper front and 
Upper rear panels using #10-32 x 3/16” Ms.

 Install Upper front, lower front, Upper rear and 
lower rear panels using procedure we described in 
detail “a” of fig. 25 or 26.

SECTION  III – INSTALLATION  INSTRUCTIONS (continued)
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fiG. 27
sTeam Trim and conTrols

32. TIGHTEN ALL SHEET METAL SCREWS.
a.  Install the following plates or labels which are found 

in the Instruction Envelope.  See Fig. 25 or 26 for 
location.
(1)  Rating Label 
(2)  Operating Instruction Plate (#8 SMS required to  

  fasten)
(3)  Combustible Clearance Flooring & Adequate  
  Combustion Plate
(4)  Minimum Service Clearance Label 
(5)  Burnham Logo – Apply to Top Panel
(6)  Boiler Ventilation/For Your Safety Label

b.    Proceed to Paragraph 33 (Steam Boilers) or  
Paragraph 34 (Water Boilers).

 NOTE:  IF WATER BOILER, PROCEED DIRECTLY 
TO Paragraph 34.

33.  INSTALL STEAM TRIM AND CONTROLS, See  
  Fig. 7 and 27.

a.    Pressure Gauge is to be installed with ½” nipple and 
½” x ¼” reducing coupling in ½” tapping provided 
in upper corner of End Section using wrench applied 
to square shank on back of gauge.  DO NOT APPLY 
FORCE ON GAUGE CASE.

b.    Install 67BC-2 Low Water Cut-Off or 47-2 
Combination Feeder and Low Water Cut-Off in 
accordance with the Instructions packed with the 
control.  ½” pipe extensions are provided and must 
be installed in the ½” tappings adjacent to the 
Pressure Gauge before the control can be mounted.  
Unions are furnished with the 67BC-2 Low Water 
Cut-Off for ease of installation.  1” pipe tappings 
have been provided in the End Sections for other 

types of Low Water Cut-Offs and Low Water Cut-
Off & Feeder combinations.  Fig. 28 illustrates the 
required mounting elevations for a M&M 150 and a 
67M float LWCO.  Fig. 15 illustrates a typical steam 
piping arrangement for pumped return systems.

c.    Install Gauge Glass Fittings into ends of tees used 
to connect the 67BC-2 or 47-2 Control.  If other 
control is furnished, install Gauge Glass Fitting 
directly into ½” pipe extensions.

d.    Install Pressure Limit Controls as follows:
(1)   Boiler equipped with 67BC-2 Low Water Cut- 

Off – Connect Pressure Limit furnished to ¼” 
street ell and ¼” pigtail siphon.  For installation 
of second pressure limit (not furnished), bush 
1½” pipe tapping in upper corner of End 
Section.  Connect Pressure Limit to this bushing 
with ¼” pigtail siphon.

(2)   Boiler equipped with Low Water Cut-Off other  
than (1) above or with Low Water Cut-Off 
Feeder Combination – Bush 1½” pipe tapping 
in upper corner of End Section and connect 
Pressure Limit furnished to this bushing with 
¼” pigtail siphon.  For installation of second 
pressure limit bush any available tapping on 
opposite end section that is above normal water 
line.  Connect Pressure Limit to this bushing 
with ¼” pigtail siphon.

(3)   Tighten limit controls by using wrench on hex  
fitting at bottom of control.

(4)   The L404 Pressuretrol must be accurately 
leveled for proper operation.  It is level when the 
leveling indicator hangs freely with its pointer 
directly over the index mark inside the back 
of the case.  Level the controller by carefully 
bending the steam trap (siphon loop).  

e.    Install Pressure Safety Valve with fittings furnished, 
into 1½” pipe tapping in upper corner of End 
Section, see Fig. 12.  DO NOT INSTALL A 
SHUTOFF VALVE BETWEEN SAFETY VALVE 
AND BOILER.  If this boiler tapping is to be used 
as Surface Blowoff, replace ell with tee and plug 
open end of tee or valve off opening.  Pressure 
Safety Valve must be in leg of tee and in a vertical 
position with handle up.

f.    Install Boiler Drain Valve and 3” x ¾” Bushing into 
one of the two return tappings.  The drain valve 
may also be installed in return piping, but it must 
be installed in the leg of a tee so that it is directly 
opposite and as close as possible to the return 
tapping.  The leg of the tee must be at least 1½” pipe 
size.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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 A Bottom Blowoff using a valve must also be 
connected to one of the return tappings.  The ¾” 
Drain Valve may be used for Bottom Blowoff for 
5009B or smaller boilers, since any Bottom Blowoff 
piping or valves for 5009B or smaller boilers must 
be at least ¾”.  Bottom Blowoff piping and valves 
for Boilers 5010B through 5021B must be at least 
1”.  Bottom Blowoff piping and valves for  5022B 
Boilers and larger must be at least 1¼”.

g.    If boiler has been ordered with 3/8” try-valve 
tapping, install try-cock.

h.    Install “Lowest Permissible Water Level Plate” 
and “Frequent Water Addition – Caution Label” on 
upper left end jacket panel.

i.    Proceed directly to Paragraph 36.

34.  INSTALL WATER TRIM AND CONTROLS, see  
 Fig. 7 and 29.

a.    Temperature Gauge is to be installed with ½” 
nipple and ½” x ¼” reducing coupling in ½” 
tapping provided in upper corner of End Section 
using wrench applied to square shank on back of 
gauge.  DO NOT APPLY PRESSURE ON GAUGE 
GLASS.

b.   Install Temperature Limit Controls as follows:
  Bush 1-1/2” tapping in upper corner of End Section 

to ¾” and install Temperature Limit Control 
furnished following instructions supplied with 
control.  On boilers without Built-in Tankless 
Heater, install second temperature limit control (not 
furnished) in Tapped Heater Opening  Cover Plate.  

fiG. 29
waTer Trim and conTrols

On boilers with Built-in Tankless Heater, install 
operating control in ¾” tapping in Heater Plate-plug 
tapping in Second Heater when supplied.

c.   On boilers equipped for forced circulation hot 
water heating without domestic hot water, a reverse 
acting circulator control may be needed to prevent 
condensation of flue gases during periods of low 
boiler water temperature.  This control can be 
installed in the Tapped Heater Opening Cover Plate.

d.   TANKLESS HEATER PERFORMANCE
  Tankless heater ratings in Series 5B boilers are 

based on continuous draw, temperature rise of 100ºF 
(40-140ºF) and boiler water temperature of 200ºF.  
Some of the items affecting the coil performance are 
as follows:
(1)  FLOW REGULATION – If flow through the 

heater is greater than its rating, the supply of 
adequate hot water may not be able to keep 
up with the demand.  For this reason a FLOW 
REGULATOR matching the heater rating should 
be installed in the cold water line to the heater.

(2)  FLUSHING OF HEATER - All water contains 
some sediment which settles on the inside of 
the coil.  Consequently, the heater should be 
periodically back-washed.  This is accomplished 
by installing hose bibs as illustrated in Fig. 30 
and allowing water at city pressure to run into 
hose bib A, through the heater, and out hose bib 
B until the discharge is clear.  The tees in which 
the hose bibs are located should be the same size 
as heater connections to minimize pressure drop.

(3)  HARD WATER – This is applicable to some 
city water and particularly to well water.  This 
should not be a deterrent but precautions are 
necessary.  A water analysis is necessary and an 
appropriate water softener installed.  This is not 
only beneficial to the heater but to piping and 
fixtures plus the many other benefits derived 
from soft water.

 NOTE:  A hot water boiler installed above radiation 
level must be provided with a low water cut-off 
device as part of the installation.

install automatic mixing valve at tankless heater 
outlet to avoid risk of burns or scalding due to 
excessively hot water at fixtures.  Adjust and 
maintain the mixing valve in accordance with the 
manufacturers instructions.

e.    Following recommendations supplied with control, 
install #64 Low Water Cut-Off in 1” pipe tapping 
“H” (Fig. 7) and System Return Piping.  Control 

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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fiG. 30
recommended pipinG To

builT-in Tankless heaTers

TABLe i - NATURAL GAS
maximum capacity of piping in cubic feet of Gas per hour

(based on a pressure drop of 0.3” water
and 0.6 Specific Gravity)

pipe 
length 
in feet

nominal iron pipe siZe ips inches

¾ 1 1¼ 1½ 2 2½ 3 4

10 278 520 1050 1600 3050 4800 8500 17500

20 190 350 730 1100 2100 3300 5900 12000

30 152 285 590 890 1650 2700 4700 9700

40 130 245 500 760 1450 2300 4100 8300

50 115 215 440 670 1270 2000 3600 7400

60 105 195 400 610 1150 1850 3250 6800

70 96 180 370 560 1050 1700 3000 6200

80 90 170 350 530 990 1600 2800 5800

90 84 160 320 490 930 1500 2600 5400

100 79 150 305 460 870 1400 2500 5100

125 72 130 275 410 78 1250 2200 4500

150 64 12 250 380 710 1130 2000 4100

175 59 110 225 350 650 1050 1850 3800

200 55 100 210 320 610 980 1700 3500

TABLe ii
multipliers to be used with Table i when pressure drop is not 0.3”

pressure drop multiplier
0.1 .577

0.2 .815

0.5 1.29

1.0 1.83

0.3 1.00

TABLe iii
multipliers to be used with Tables i and ii for

Specific Gravity Other than 0.60

Specific Gravity correction factors
.50 1.10

.55 1.04

.60 1.00

.65 .96

.70 .93

36.  OPEN GAS TRAIN CARTON(S)
 CONNECT GAS TRAIN(S) TO ELBOW ON END OF 

MANIFOLD(S) according to the Gas Trains on pages 
90 thru 96.  On those boilers with two manifolds (15 
sect. and larger), two identical sets of Gas Controls are 
furnished.  Hence, the procedure for installing one set is 
equally applicable to the second set. 

 PRESSURE TESTING of gas service piping must be 
done before connecting to the boiler gas train.  Test for 
leaks by introducing, from an isolated source, air or 
inert gas to the piping.  Piping shall withstand 3 PSI 
gage pressure for a period of not less than 10 minutes 
without showing any drop in pressure.
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must be mounted so that cut off point is above 
marking on Lowest Permissible Water Line Plate.

f.    Install Pressure Safety Relief Valve, using fittings 
furnished, into 1-1/2” pipe tapping in upper corner 
of End Section.  DO NOT INSTALL A SHUTOFF 
VALVE BETWEEN SAFETY RELIEF VALVE 
AND BOILER.  Safety Relief Valve must be 
installed in a Vertical Position with handle up.

g.    Install Boiler Drain Valve into one of unused return 
tappings that has been bushed to ¾”.  Drain Valve 
can also be installed in return piping, preferably 
in leg of tee that is located in line with return 
connection on Boiler.

35.  CONNECT PIPING TO BUILT-IN HEATER(S) IF 
USED, see Fig. 30, top - left side of this page.
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38. THE INSTALLATION OF THE REMAINDER OF THE GAS CONTROLS IS DEPENDENT ON THE CONTROL 
SYSTEM FURNISHED.  REFER TO THE TABLE BELOW FOR THE FIGURES IN THIS MANUAL APPLICABLE 
TO THE VARIOUS CONTROL SYSTEMS OFFERED AS STANDARD OR AS OPTIONAL EQUIPMENT.  IF THE 
CONTROL SYSTEM ORDERED IS NOT LISTED, SPECIAL INSTRUCTIONS HAVE BEEN PREPARED BY THE 
APPLICATION ENGINEERING DEPARTMENT AND CAN BE FOUND IN THE INSTRUCTION ENVELOPE 
FURNISHED WITH THE BOILER.

boiler siZe conTrol
sysTem

naTural Gas lp
reference 

fiGuresusa canada usa canada
sTd opT sTd opT sTd opT sTd opT

6 thru 9 sect. ei X --- --- X X --- --- --- 31, 32

10 thru 26 sect. ei X --- --- X --- --- --- --- 31, 33

6 thru 26 sect. ei --- X --- --- --- --- 31, 33

6 thru 14 sect. ep --- X --- X --- --- --- --- 34, 35

15 thru 26 sect. ep --- X --- X --- --- --- --- 34, 35

6 thru 13 sect. Thermocouple --- --- X --- --- --- --- --- 36, 37

15 thru 24 sect. Thermocouple --- --- X --- --- --- --- --- 36, 37

37.  A DRIP LEG SHOULD BE PROVIDED IN THE 
VERTICAL DROP TO EACH GAS TRAIN, see 

 Fig. 1.  An additional Manual Shut-off valve and 
ground joint union, as show in Fig. 1, should be 
installed in the piping to each gas train for ease of 
servicing.

 CONNECT GAS SERVICE FROM METER TO GAS 
TRAIN in accordance with the requirements of the 
authority having jurisdiction or, in the absence of such 
requirements to the – 

 USA – “National Fuel Gas Code, ANSI Z223.1”.                

 CANADA – “Installation Codes for Natural and LP Gas 
Burning Appliances and Equipment, CAN/B149.1 & 
.2”.

 The size of the gas train(s) has no criteria as to the size 
of the service from the meter to the gas train(s).  Sizing 
of the service is dependent on:

a.   Required supply of gas in cu. ft./hr.
 input of boiler in BTUH
=    heat value of gas,
        BTU/cu. ft.

b.   Allowable loss of pressure in piping to obtain 
minimum input pressure indicated on rating label of 
boiler.

c.    Length of piping in feet and number of elbows – for 
practical purposes each 90º elbow can be considered 
as the following equivalent in length of straight 
pipe:

3/4” - 2.1 ft. 2” - 5.2 ft.

1” - 2.6 ft. 2-1/2” - 6.2 ft.

1-1/4” - 3.5 ft. 3” - 7.7 ft.

1-1/2” - 4.0 ft. 4” - 10.1 ft.

d.    Specific gravity of gas
  In the absence of requirements of the authority 

having jurisdiction, the tables below may be used to 
size natural gas supply piping.

 A pipe thread compound resistant to the action 
of liquefied petroleum gases must be used on all 
threaded joints in the gas piping.

 Pressure testing of the Gas Supply Piping Boiler and 
its connections is required before placing the boiler 
in operation.

 The boiler and shutoff valve must be disconnected 
from the gas supply piping system during any 
pressure testing at pressures greater than ½” psig.

 The boiler must be isolated from the gas supply 
piping system during any pressure testing at 
pressures equal to or less than ½ psig.

 WITH GAS SUPPLY “OFF” and Service Piping 
connected to the boiler, open Manual Valve(s) and 
pilot valve(s) at end of Gas Train(s) and reduce 
pressure to ½ lb. gage pressure.  Using soap solution 
or other approved method check gas train piping, 
pilot piping, bleed piping and orifices for leaks.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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fiG. 31
insTallaTion of s8610m module

 EI Control System

1.   INSTALLATION OF GAS VALVE TRANSFORMER 
AND PILOT PIPING (for Robertshaw Pilot Piping, 
see Fig. 32) – Attach the bracket for mounting of the 
junction box to the lower front corner of the Jacket 
Upper End Panel using two #10-32 x ½” MS and nuts.  
Mount junction box to bracket using #8 SMS, see Fig. 
27 or 29.  Connect pilot solenoid valve to bottom center 
knockout of J-box using conduit fittings furnished, 
(V88 Gas Train only) see Fig. 33.  Mount transformer 
on J-box.  If Foot Mounted Transformer, connect to 
J-box with Straight Connector, BX, Straight Connector 
and ½” pipe coupling.  Drill holes in Jacket and fasten 
Transformer using SMS.  Install RV-12LT pilot line 
regulator (packed in Gas Train Carton) and other 1/8” 
pipe fittings as shown in Section VI, Repair Parts (V88 
Gas Train only).

 Using ¼” OD aluminum tubing, connect the inlet of 
the pilot solenoid valve to the pilot valve installed in 
the manual shut off valve in the Gas Train.  Using ¼” 
aluminum tubing, complete installation to Pilot Burner, 
see Fig. 33 (V88 Gas Train only).

2.   INSTALLATION OF BLEED PIPING (V88 Gas Train 
only) – Using ¼” OD aluminum tubing, install a bleed 
line on both diaphragm gas valves, connect together, 
and, on USA boilers, run tubing to bleed line protruding 
from inside base, see Fig. 33.  On boilers installed in 
Canada, run bleed line to outdoors.

3.  INSTALLATION AND WIRING OF S8610M 
IGNITION CONTROL MODULE – Using two #10-32 
x 2” MS, and nuts, install the S8610M module bracket 
on the manifold just to the right of the main burner 
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with pilot, see Fig. 31.  Using two #6 x ¾” SMS, install 
the S8610M module on the bracket.  Connect the two 
wires from the Q3481B pilot to the S8610M module as 
shown on Fig. 40, 41 or 42.
a.   Ground Wire (200ºC) to “BNR GND” terminal
b.   Ignition Sensor Wire to “Spark” terminal
  Secure these wires to Pilot Piping with Wire Tie to 

provide strain relief.
 Using wiring harness furnished, connect leads with 

push-on terminals on S8610M module as shown in 
Fig. 40, 41 or 42.  Run harness outside of jacket on 
underside of manifold and secure in this position 
with Wire Ties furnished.  Connect the six wires in 
the harness to the specified controls as shown in Fig. 
40, 41 or 42.

fiG. 32
piloT pipinG - ei conTrol sysTem

(robertshaw7000)
u.s.a. 5006b Thru 5009b
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fiG. 33
piloT pipinG - ei conTrol sysTem (V88a)

u.s.a. 5010b Thru 5026b - naT. Gas
canada - 5006b Thru 5026b - naT. Gas

4.   COMPLETION OF WIRING – Connect power supply 
fused disconnect switch, service switch, primary side 
of transformer, gas valves and remaining controls – see 
Fig. 40, 41 or 42 for wire type and connections to be 
made.  All wiring must be adequately supported and 
strain relief provided.  All wiring including ground 
connections must comply with the requirements of 
the authority having jurisdiction and, in the absence 
of such, to the National Electrical Code, ANSI NFPA 
No. 70-2005, or the Canadian Electrical Code, C22.1, 
whichever is applicable.

 EP Control System
1.   INSTALLATION OF “EP PANEL”, - Attach the EP 

Control Panel with RM7890 control, see Fig. 34, to the 
front top jacket panel, preferably on the closest jacket 
panel to the gas train installed.  There are (3) three KO’s 
and (4) four fastening holes provided for this purpose, 
use (4) four #8 SMS to fasten the Control Panel to the 
front top jacket panel.  If Foot Mounted Transformer, 
connect to J-box using straight connector, BX, straight 
connector and ½” pipe nipple.  Drill holes in Jacket 
and fasten Transformer using SMS.  Install Honeywell 
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RM7890 Control (located in RM7890 Control Carton) 
onto prewired sub base.

 Remove RM7890’s Dust Cover.  With a pair of side 
cutters, carefully snip both wire leads to the brown 
resistor labelled “JR2” and discard it.  Replace Dust 
Cover.  Install Honeywell R7847 Flame Amplifier.  
Install heat shield (optional).

2.   INSTALLATION OF PILOT PIPING – Install the 
H91WA-4 pilot solenoid valve in the bottom center 
knockout of the J-box using conduit fittings furnished, 
see Fig. 35.  Install RV-12LT regulator, (Packed in Gas 
Train Carton) and 1/8” tee in the ¼” OD pilot tubing as 
shown in Fig. 35.

3.  INSTALLATION OF BLEED PIPING – Using ¼” OD 
aluminum tubing, install a bleed line on both diaphragm 
valves, connect together, see Fig. 35, and, on USA 
boilers, run tubing to bleed line protruding from inside 
base, see Fig. 35.  On boilers installed in Canada, run 
bleed line to outdoors.
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fiG. 34
insTallaTion of ep conTrol panel

fiG. 35
piloT pipinG - ep conTrol sysTem

noTe - piloT pipinG duplicaTed on
15 secT. and larGer boilers.
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4.   INSTALLATION OF IGNITION TRANSFORMER 
AND WIRING OF PILOT – If space permits, mount 
the ignition transformer on the Jacket above the Gas 
Train using four #8 x ½” SMS.  Holes will have to 
be drilled for this purpose.  If space does not permit 
mounting the Ignition Transformer on the Jacket, install 
the Ignition Transformer on a nearby wall.

 Connect the two wires from the Q179C pilot to the 
RM7890 sub-base as follows:
a.    Ground Wire (200ºC) to the “12” terminal
b.    Flame detector wire (Honeywell 1298020) to “11” 

terminal
c.  Ignition Cable (Honeywell 1061012) to the 

Secondary (High Voltage) terminal of the Ignition 
Transformer

 Run these wires to outside of jacket on underside of 
manifold and secure in this position with Wire Ties 
furnished to provide strain relief.  Provide adequate 
support and strain relief for wiring outside jacket.

5.   COMPLETION OF WIRING – Connect power supply 
fused disconnect switch, service switch, primary and 
secondary side of gas valve transformer, primary side 
of ignition transformer, and remaining controls – see 
Fig. 44 for wire type and connections to be made.  All 
wiring must be adequately supported and strain relief 
provided.  All wiring including ground connections 
must comply with the requirements of the authority 
having jurisdiction and, in the absence of such, to the 
National Electrical Code, ANSI NFPA No. 70-2005, 
or the Canadian Electrical Code, C22.1, whichever is 
applicable.

  Thermocouple Control System

1. INSTALLATION OF PILOT SAFETY SWITCH AND 
PILOT PIPING - Using two #10-32 x 2” MS and nuts, 
install the L62GB-3C pilot safety switch bracket on 
the manifold just to the right of the main burner with 
pilot.  Install L62GB-3C pilot safety switch on bracket 
using two #10-32 x ½” MS.  “IN” on pilot safety switch 
should be pointed in the direction of the Gas Train to 
which the pilot safety switch is to be connected, see 
Fig. 37.

 Using ¼” OD aluminum tubing, connect the pilot 
shutoff valve installed in the manual shutoff valve 
in the gas train, to the inlet of the RV-12LT regulator 
(packed in Gas Train Carton).  Regulator should be 
above Gas Train and near front of boiler, see Fig. 36.  
Install 3/8” tee into outlet of regulator (USA boilers) 
and, using ¼” OD aluminum tubing, connect outlet of 
tee to “IN” connection on pilot safety switch, see Fig. 
36.

 Using ¼” OD aluminum tubing, connect the outlet of 
the pilot safety switch to the tubing or fitting connected 
to the pilot burner, see Fig. 36.

 Connect Q309 thermocouple to pilot safety switch.
 Connect power supply fused disconnect switch, 

service switch, primary and secondary of Gas Valve 
Transformer, gas valves, and other controls - see Fig’s 
46 and 47 for wiring type and connections to be made.  
All wiring must be adequately supported and strain 
relief provided.

 All wiring including ground connections must 
comply with the requirements of the authority having 
jurisdiction and, in the absence of such to the National 
Electrical Code, ANSI NFPA No. 70-2005.

2. INSTALLATION OF GAS VALVE TRANSFORMER 
AND COMPLETION OF WIRING - Attach the bracket 
for mounting of the junction box to the lower front 
corner of the Jacket Upper End Panel using two #10-
32 x ½” MS and nuts.  Mount junction box to bracket 
using #8 SMS, see Fig. 36.  Install Transformer on 
junction box.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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“Thermocouple conTrol sysTem”
canada only

fiG. 36
piloT pipinG

Thermocouple conTrol sysTem
canada only

fiG. 37
noTe -   Two piloT safeTy swiTches reQuired on 15 secT. and larGer boilers.

          insTallaTion of piloT safeTy swiTch
 Thermocouple conTrol sysTem

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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Venting

1.   INSTALL VENT CONNECTOR from canopy Draft 
Hood or damper to chimney maintaining 6” clearances 
from combustible materials.

2.   INSTALL VENT SYSTEM – Typical vent systems are 
shown in Fig. 38 and 39.  Some of the factors affecting 
vent sizing and construction accompany these figures.

 Vent installation shall be in accordance with local 
building codes; or the local authority having 
jurisdiction; or the National Fuel Gas Code, ANSI 
Z223.1/NFPA 54; or the Standard for Chimneys, 
Fireplaces, Vents and Solid Fuel Burning Appliances, 
ANSI/NFPA 211.  Both of the aforementioned 
standards, ANSI Z223.1 and ANSI/NFPA 211, 
specify Type B and Type L double wall metal vents 
and fire clay tile lined masonry chimneys as suitable 
chimney constructions for Category I, draft hood 
equipped appliances, such as this Series 5B boiler.  
Both standards prohibit the use of unlined masonry 
construction as a chimney, with the exception in 
ANSI Z223.1/NFPA 54 that “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 efficiency.”  ANSI/NFPA 211 
prohibits the use of single wall metal vent as a chimney, 
while ANSI Z223.1 allows it under very restrictive 
conditions.

 In Canada, refer to CAN/CSA-B149.1 or .2-M86 and 
local codes for venting.

SOME ITEMS RELATIVE TO CONSTRUCTION 
AND SIZING OF VENT SYSTEM

(1)   Total Vent Height.
(2)   Vent Connector – make Initial Rise as high as  

 possible.
(3)   Length of Lateral – hold to a minimum.
(4)   Number of Elbows – hold to a minimum.
(5)   UL Listed Vent Cap – assures full vent capacity  

 and freedom from adverse wind effects.
(6)   Locate Boiler as close to Chimney as possible  

 consistent with necessary clearances, see page 10,    
  lower table.

(7)   Run Breaching Horizontal and slope upward to  
 Chimney maximum of ¼” per ft.

(8)   Use thimble where Breaching enters masonry  
 chimney – keep breaching flush with inside of flue  
 liner – do not connect into same leg of chimney  
 serving an open fireplace.

(9)   Install vent above bottom of Chimney to prevent  
 blockage – inspect chimney for obstructions   
 or restrictions and remove – clean chimney if  
 necessary.

fiG. 38
sinGle VenT sysTem

fiG. 39
manifold VenT sysTem

(10)  Provide cleanout in chimney.
(11)   Slip joint or draw band – facilitates installation and  

 future servicing when necessary.
(12)   Venting of other appliances into same chimney
   or into a common vent will affect sizing of the  

 chimney or common vent.
(13)   Correction for altitude – design vent system for sea  

 level input.
(14)   Provide adequate ventilation of Boiler Room, see  

 page 10 – this cannot be overemphasized.
(15)   Never pass any portion of a vent system thru a  

 circulating air duct or plenum.
(16)   Support of lateral runs so that vent pipe does not  

 sag.
(17)   Support of common vent where it passes thru a  

 ceiling or roof.

SecTiON  iii – iNSTALLATiON  iNSTRUcTiONS (continued)
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(18)   Clearances to combustible material – use of   
 thimbles.

(19)   Firestops.
(20)   Flashing and storm collars.
(21)   Guying or bracing of common vent pipe above  

 roof.
(22)   Securing and gas tightness of joints.
(23)   Lightning arrester if top of metal vent is one of  

 highest points on the roof.
 Where choice is possible, many advantages can be 

listed for the UL Listed double wall metal type B vent:

1.   Warm up is faster with type B vents than vents 
having greater mass.

2.   Type B vents permit closer clearance to 
combustible material than single wall metal  
vents unless special precautions are taken with 
the latter.

3.   Type B vents are less prone to condensation and 
corrosion than single wall metal vents.

4.   Type B vents are lightweight, easy to handle and 
assemble.
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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.
A. SeAL ANy UNUSeD OPeNiNGS iN THe cOMMON VeNTiNG SySTeM.
B. ViSUALLy iNSPecT THe VeNTiNG SySTeM FOR PROPeR Size AND HORizONTAL PiTcH AND DeTeRMiNe 

THeRe iS NO BLOcKAGe OR ReSTRicTiON, LeAKAGe, cORROSiON AND OTHeR DeFicieNcieS WHicH 
cOULD cAUSe AN UNSAFe cONDiTiON.

c. 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 DRyeR 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 MAxiMUM SPeeD.  DO NOT 
OPeRATe A SUMMeR exHAUST FAN.  cLOSe FiRePLAce DAMPeRS.

D. PLAce iN OPeRATiON THe APPLiANce BeiNG iNSPecTeD.  FOLLOW THe LiGHTiNG iNSTRUcTiONS.  
ADjUST THeRMOSTAT SO APPLiANce WiLL OPeRATe cONTiNUOUSLy.

e. TeST FOR SPiLLAGe AT THe DRAFT HOOD ReLieF OPeNiNG AFTeR 5 MiNUTeS OF MAiN BURNeR 
OPeRATiON.  USe THe FLAMe OF A MATcH OR cANDLe, OR SMOKe FROM A ciGAReTTe, ciGAR OR 
PiPe.

F. AFTeR iT HAS BeeN DeTeRMiNeD THAT eAcH APPLiANce ReMAiNiNG cONNecTeD TO THe cOMMON 
VeNTiNG SySTeM PROPeRLy VeNTS WHeN TeSTeD AS OUTLiNeD ABOVe, ReTURN DOORS, WiNDOWS, 
exHAUST FANS, FiRePLAce DAMPeRS AND OTHeR GAS BURNiNG APPLiANce TO THeiR PReViOUS 
cONDiTiONS OF USe.

G. ANy iMPROPeR OPeRATiON OF THe cOMMON VeNTiNG SySTeM SHOULD Be cORRecTeD SO THe 
iNSTALLATiON cONFORMS WiTH THe NATiONAL FUeL GAS cODe, 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 cHAPTeR 
10 iN THe NATiONAL FUeL GAS cODe, ANSi z223.1.
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SecTiON  iV - OPeRATiON

 Safe lighting and other performance criteria were met with the gas manifold and control assembly provided on the boiler 
when the boiler underwent tests specified in ANSI Z21.13.

1.   GENERAL
a.   INITIAL FILL – Before putting water into a new 

boiler, make certain that the firing equipment is in 
operating condition to the extent that this is possible, 
without actually firing into an empty boiler.  This 
is necessary because raw water must be boiled 
[or heated to at least 180ºF] promptly after it is 
introduced into the boiler in order to drive off the 
dissolved gases which might otherwise corrode the 
boiler.

b.  PURGE GAS PIPING OF AIR – Check Manual 
Shut Off Valve(s) and Pilot Shut Off Valve(s) at 
boiler to see that they are closed.  Turn gas on 
at meter.  Disconnect Pilot Tubing at Pilot Shut 
Off Valve(s), open Pilot Valve(s) until gas flows 
from valve(s) KEEPING A CONSTANT CHECK 
DURING THE PURGING.  Close pilot valve(s) 
and reconnect the pilot tubing.  (In Canada, refer 
to applicable Installation Codes for purging 
procedure.)

c.  SINCE LIGHTING INSTRUCTIONS, 
SHUTDOWN INSTRUCTIONS, AND CONTROL 
SEQUENCE OF OPERATION VARY WITH 
GAS CONTROL SYSTEM INSTALLED, 
REFERENCE SHOULD NEXT BE MADE TO 
THE APPLICABLE CONTROL SYSTEM: 

wasted, operate boiler only for the length of time it 
takes for condensate to run clear.  If the latter cannot 
be achieved or if the condensate is returned to the 
boiler, boil out the boiler using the surface blowoff 
connection.  See Fig. 7.
a.   Drain boiler until water is just visible in gauge 

glass.  Run temporary 1½” pipe line from the 
surface blowoff connection to an open drain or 
some other location where hot water may be 
discharged safely.  Do not install valve in this 
line.

b.   Add an appropriate amount of recommended boil 
out compound.

c.   Start burner and operate sufficiently to boil 
the water without producing steam pressure.  
Boil for about 5 hours.  Open boiler feed pipe 
sufficiently to permit a steady trickle of water 
from the surface blowoff pipe.  Continue this 
slow boiling and trickle of overflow for several 
hours until the water coming from the overflow 
is clear.

d.   Stop burner and drain boiler in a manner and to 
a location that hot water can be discharged with 
safety.

e.   Refill boiler to normal water line.  If water in 
gauge glass does not appear to be clear, repeat 
steps (a. through c.) and boil out the boiler for a 
longer time.

2.    Low pressure steam boilers such as the 5B series 
should be maintained with appropriate water 
treatment compounds.  Add suitable water treatment 
compounds as recommended by your qualified water 
treatment company.

3.   Remove temporary surface blowoff piping, plug 
tapping and reinstall safety valve.  Boil or bring 
water temperature to 180ºF promptly in order to 
drive off the dissolved gases in the fresh water.

4.   If unsteady water line, foaming or priming persist, 
install gate valve in Hartford Loop and drain valves 
in return main and at boiler and proceed as follows:
a.   Connect hoses from drain valves to floor drain.   

Close gate valve in Hartford Loop and open 
drain valve in return main.  Fill boiler to normal 
water level, turn on burner and operate boiler 
at this water level for at least 30 minutes after 
the condensate begins to run hot, then turn off 
burner.

 Close all radiator valves.  Remove all supply 
main air valves and plug the openings in supply 
main.

EI Control System - Page 46
EP Control System - Page 52

THERM Control System - Page 57

 Check all electrical circuits and connections.  Then 
follow lighting instructions up to a point where the 
boiler is ready to light.

2. BOILER AND SYSTEM CLEANING 
INSTRUCTIONS FOR TROUBLE FREE 
OPERATION

 A qualified water treatment chemical specialist 
should be consulted for recommendations regarding 
appropriate chemical compounds and concentrations 
which are compatible with local environmental 
regulations.

A. Steam Boilers
1.   Oil, greases & sediments which accumulate in a 

new boiler and piping must be removed in order 
to prevent an unsteady water line and carry over 
of the water into the supply main above boiler.  
Operate the boiler with steam in the entire system 
for a few days allowing the condensate to return 
to the boiler.  If the condensate can temporarily be 
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b.   Draw about 5 gallons of hot water from 
boiler into a container and dissolve into it the 
appropriate amount of a recommended boilout 
compound.  Remove safety valve from boiler 
and pour this solution into boiler, then reinstall 
safety valve.

c.   Turn on burner and keep operating while feeding 
water to boiler slowly.  This will raise water 
level in boiler slowly into supply main and back 
through return main, flowing from drain hose 
at about 180ºF.  Continue until water runs clear 
from drain hose for at least 30 minutes.

d.   Stop feeding water to boiler but continue 
operating burner until excess water in boiler 
flows out through supply main and water lowers 
(by steaming) until it reaches normal level in 
boiler.

 Turn off burner.  Drain boiler.  Open all radiator 
valves.  Reinstall all supply main air valves.  
Open gate valve in Hartford Loop.

e. When boiler has cooled down sufficiently 
(crown-sheet of sections are not too hot to 
touch), close the drain valves at boiler and in 
return main and feed water slowly up to normal 
level in boiler.  Turn on burner and allow boiler 
to steam for 10 minutes, then turn off burner.  
Draw off one quart of water from bottom gauge 
glass fitting and discard.  Draw off another quart 
sample and if this sample is not clear, repeat the 
cycle of draining the boiler and return main and 
refilling the boiler until sample is clear.

f.   If the boiler water becomes dirty again at a later 
date due to additional sediment loosened up in 
the piping, close gate valve in Hartford Loop, 
open drain valve in return main, turn on burner 
and allow condensate to flow to drain until it has 
run clear for at least 30 minutes while feeding 
water to boiler so as to maintain normal water 
level.  Turn off burner, drain boiler, open gate 
valve in Hartford Loop, then repeat step 1 above.

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

refilled 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 

boiler size
water content (Gallons)

water boiler steam boiler
5006b 37.6 25.6
5007b 43.4 29.3
5008b 49.1 33.0
5009b 54.9 36.8
5010b 60.6 40.5
5011b 66.4 44.2
5012b 72.1 47.9
5013b 77.9 51.6
5014b 83.7 55.4
5015b 89.4 59.1
5016b 95.2 62.8
5017b 100.9 66.5
5018b 106.7 70.2
5019b 112.5 73.9
5020b 118.2 77.7
5021b 124.0 81.4
5022b 129.7 85.1
5024b 141.2 92.5
5026b 152.8 100.0

TABLe iV:  WATeR cONTeNT

SecTiON  iV - OPeRATiON (continued)

Recommended Water Quality Requirements
pH:  8.3 - 10.5
TDS:  < 3500 ppm
Total alkalinity ppm as cacO3 :  < 1200
Total copper ppm:  < .05
Oily matter ppm:  < -1
Total harness ppm:  < -3
chlorides:  < 50 ppm

same manner as litmus paper, except that it gives 
specific 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 in accordance 
to “Minimum Water Quality Requirements” chart 
below.  Add some washout chemicals (caustic soda), 
if necessary, to bring the pH within the specified 
range.  With this lower level of protection, care must 
be exercised to eliminate all of the free oxygen in 
the system.

4.   Boiler is now ready to be put into service.
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3.   CONDENSATION

 Following a cold start, condensation (sweating) may 
occur in a gas fired boiler to such an extent that it 

cONTROL VARiATiONS
NATURAL GAS

MODeL NO. cONTROL 
SySTeM

TyPe OF 
PiLOT

GAS VALVeS OPTiONAL MAiN 
VALVeS

ReFeReNce 
PAGePiLOT MAiN

5006b-5009b (usa) ei elec. ign. (1) 7000derhc-s7c (b) 47

5010b-5026b (usa)
5006b-5026b (canada) ei elec. ign. (1) h91wG-6 (2) V88a (b)** 48-50

5008b-5026b
(usa & canada) ep elec. ign. Q179c (1) h91wa-4 (2) V88a (a), (b)* 54 & 55

5006b-5013b (canada) 24V standing (1) l62Gb-3c (2) V88a (a), (b) 58

5015b-5024b (canada) 24V standing (1) l62Gb-3c (2) V88a (a), (b) 59

LP GAS

MODeL NO. cONTROL 
SySTeM

TyPe OF 
PiLOT

GAS VALVeS OPTiONAL MAiN 
VALVeS

ReFeReNce 
PAGePiLOT MAiN

5006b-5009b (usa) ei elec. ign. (1) 7000derhc-s7c 47

(a) -- (1) honeywell V5055b motorized Gas Valve with V4055a/V4062a/V9055a actuator and (1) iTT k3a
         solenoid Valve (120V)

(b) -- (1) honeywell V8944b combination Gas Valve and (1) iTT k3a solenoid Valve (24V)

* -- To be used with (1) h91wa-4 pilot Valve (120V)

** -- To be used with (1) h91wG-6 pilot Valve (24V)

noTe:

1.  for steam or water

2.  for 24V Thermostat application - wire s861om relay in place of operating control set Thermostat heat
     anticipator at 0.4 amp.  see pages 47, 48 and 49.

3.  all battery operated Thermostats must be electrically isolated from the primary circuit by an isolating relay.

appears that the boiler is leaking.  This condensation 
can be expected to stop after the boiler is hot.

SecTiON  iV - OPeRATiON (continued)
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4.  EI CONTROL SYSTEM – The EI control system 
utilizes a solid state ignition control which lights the 
pilot burner by spark.  Pilot gas is ignited and burns 
during each running cycle (intermittent electric pilot).  
Main burner and pilot gas are extinguished during the 
“off” cycle.

 This system permits the main gas valves 
[Robertshaw7000 for 5006B thru 5009B, (2) V88A’s 
for 5010B thru 5014B] to open, and the pilot line gas 
valve to remain open, only when the Pilot Burner is 
proven to be lit.

 Should a loss of flame occur, the main valve closes 
and the spark reoccurs within 0.8 second.  The ignition 
module has an internal 100% lockout function to 
completely shutdown the system should the pilot gas 
fail to ignite within approximately 90 seconds.  Five to 
six minutes after shutdown, the Ignition Module restarts 
the ignition sequence.  The ignition trial, shutdown, and 
wait sequence continues until either the pilot lights or 
the Thermostat is set below room temperature (to end 
the call for heat).  The ignition sequence can be reset by 
setting down the Thermostat for one minute.

a.    OPERATING INSTRUCTIONS
(1)  Make sure all Manual Main Shut-off Valves and  

 all Pilot Valves have been off for at least five     
 minutes.

(2)  Set Operating and Limit Controls to desired  
 settings.

(3)  Turn all Manual Main Shut-Off Valves and Pilot  
 Valves to Open Position.

(4)  Turn on Main Electric Switch and Service  
 Switch – Pilot(s) will automatically light main  
 burners.

b. NORMAL OPERATION SEQUENCE
5006B thru 5009B, see Fig. 40
5010B thru 5014B, see Fig. 41
5015B thru 5026B, see Fig. 42

c.    SHUT DOWN INSTRUCTIONS
(1)  Close manual shut-off valves and pilot valves.
(2)  Turn off main electric switch.

d. SAFETY SHUTDOWN
(1)   Safety Switch Circuit
  If limit control, low water cut-off or any other 

electrical safety switch opens, power to the 24V 
terminal of all S8610M Ignition Controls is 
interrupted thus de-energizing terminals PV and 
MV.  Loss of power to these terminals means 
loss of power to all pilot gas valves and to main 

gas valves, respectively.  Thus, pilot burner and 
main burner flames are extinguished.

 Normal operation can be resumed when the 
cause of safety switch malfunction is corrected.  
Any controls with Manual Reset must be 
reactivated.

(2)  Pilot Failure
 Pilot failure can occur during the start-up or 

during the operating cycle of the boiler.  Any 
failure of a Q3481B pilot will close the main 
gas valves controlled by this pilot within 0.8 
second.  For 90 seconds after pilot failure, the 
Ignition Control will try to reestablish pilot 
flame.  If the pilot flame cannot be sensed by 
the sensing probe, the module will lock out 
on safety.  Five to six minutes after shutdown, 
the IGNITION MODULE restarts the ignition 
sequence.  The ignition trial, shutdown, and wait 
sequence continues until either the pilot lights 
or the Thermostat is set below room temperature 
(to end the call for heat).  The ignition sequence 
can be reset by setting down the Thermostat for 
one minute.

 On 15 section and larger boilers, where two 
manifolds, gas trains and pilot systems are 
employed, failure of one pilot will not affect 
operation of the other system.  Thus, it is 
possible to fire the boiler at a reduced rate thru 
one manifold while the other is inoperative.

 Pilot failure is caused by one of the following:
(a)   Pilot burns yellow resulting in weak signal 

from sensor to Ignition Control – may be 
due to dirt or lint that has covered the lower 
portion of the pilot burner – remove with a 
soft brush or by vacuuming.

(b)   Loss of pilot gas – may be due to faulty 
pilot solenoid valve, improper wiring, loose 
connections, or low voltage.

(c)   Loss of signal from sensing probe – may be 
faulty probe, improper or loose electrical 
connection, or faulty Ignition Control.

Be sure power is off when checking high voltage 
connections.

For S8610M Trouble Shooting Guide, see Page 51.

SecTiON  iV - OPeRATiON (continued)
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fiG. 41
schemaTic wirinG diaGram - ei conTrol sysTem (V88 Gas Train)

u.s.a. 5010b Thru 5014b
canada 5006b Thru 5014b

ei seQuence of operaTion - 5006b Thru 5009b
when operaTinG conTrol closes, The elecTric spark and piloT ValVe are auTomaTically 
enerGiZed.  The sensinG probe proVes The presence of The piloT flame.  inTernal swiTch 
acTion de-enerGiZes The spark and enerGiZes The main Gas ValVes sTarTinG main burner 
operaTion.  when The operaTinG conTrol is saTisfied The piloT Gas ValVe and The main Gas 
ValVes are de-enerGiZed sToppinG The burner operaTion.
in The eVenT of eXcessiVe sTeam pressure (sTeam boiler) or eXcessiVe boiler waTer 
TemperaTure (waTer boiler), The hiGh limiT conTrol will de-enerGiZe The piloT Gas ValVe 
and The main Gas ValVes sToppinG burner operaTion.
The low waTer cuT-off will also sTop burner operaTion if The waTer leVel in The boiler 
should drop below The lowesT safe leVel.

SecTiON  iV - OPeRATiON (continued)
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ei seQuence of operaTion - 5010b Thru 5014b
when operaTinG conTrol closes, The elecTric spark and piloT ValVe on each side are 
auTomaTically enerGiZed.  The sensinG probe on each of The piloTs proVes The presence 
of The piloT flame.  inTernal swiTch acTion in each iGniTion module de-enerGiZes The spark 
and enerGiZes The main Gas ValVes for iTs respecTiVe Gas Train, sTarTinG main burner 
operaTion.  when The operaTinG conTrol is saTisfied The piloT Gas ValVe and main Gas 
ValVes for each Gas Train are de-enerGiZed sToppinG burner operaTion.
in The eVenT of eXcessiVe sTeam pressure (sTeam boiler) or eXcessiVe waTer TemperaTure 
(waTer boiler) The hiGh limiT conTrol will de-enerGiZe The piloT ValVes and main Gas ValVes 
on boTh sides sToppinG burner operaTion.
The low waTer cuT-off will also sTop burner operaTion if The waTer leVel in The boiler 
should drop below The lowesT safe leVel.
should one of The piloT flames fail To iGniTe or become eXTinGuished, The main Gas ValVes 
conTrolled by ThaT parTicular piloT would close sToppinG burner operaTion on The 
burners supplied by ThaT Gas Train.  operaTion of The burners supplied by The second Gas 
Train would be unaffecTed.

fiG. 43
ladder wirinG diaGram - 5015b Thru 5026b secTion boilers

ei conTrol sysTem

SecTiON  iV - OPeRATiON (continued)
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Trouble shooTinG Guide
boilers eQuipped wiTh s8610m inTermiTTenT elecTric iGniTion

SecTiON  iV - OPeRATiON (continued)
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SecTiON  iV - OPeRATiON (continued)

7. EP CONTROL SYSTEM – 5006B thru 5014B
 The EP Control System utilizes an RM7890A Relay 

Module and a Q179C Rectification Pilot, which in 
addition to a pilot burner and rectifying flame rod flame 
detector to prove pilot, includes an ignition electrode 
for spark ignition of the pilot.  A Webster 612-6A7 
Transformer supplies the high voltage spark potential.  
Once pilot flame continues as long as there is a “call for 
heat” (intermittent electrically ignited pilot).

 The RM7890A Relay Module Primary Control is a 
non-programming amplifying relay which when used 
with the Q179C Pilot provides solid state electronic 
Flame Safeguard Protection that will not allow the main 
gas valves to open on “call for heat” for that will shut 
down main burners within 0.8 second if pilot flame is 
not “proved”.  Relay Module will lockout on safety 
shutdown within 15 seconds if there is a pilot flame 
failure on start or, if during the “run” cycle, pilot flame 
is not re-established.  Since #8 terminal in the Relay 
Module is de-energized at end of safety switch timing, a 
solenoid valve in the pilot line will close and thus 100% 
shut-off is achieved.

a.   OPERATING INSTRUCTIONS
(1)   Make sure Manual Main Shut-off Valve and 

all Pilot Valves have been off for at least five 
minutes.

(2)   Set Operating and Limit Controls to desired 
settings.

(3)   Turn Manual Main Shut-off Valve and Pilot 
Valve to Open Position.

(4)   Turn on Main Electric Switch and Service 
Switch – Pilot will automatically light main 
burners.

SEQUENCE OF OPERATION EP - See Fig. 44
b.   NORMAL OPERATION - 5006B thru 5014B

(1)   When the operating control calls for heat, 
terminal #6 of RM7890A Relay is energized.

(2)   A component check circuit in the RM7890A 
Relay is activated which, checks the electronic 
network in the relay.

(3)   Terminals #8 and #10 of the relay are energized.  
Terminal #8 opens pilot line solenoid valve 
supplying gas to pilot.  Terminal #10 energizes 
ignition transformer creating electric spark 
ignition at pilot.

(4)   Flame rod circuit between Q179C pilot and 
RM7890A proves presence of pilot flame 
electronically.

(5)   Terminal #10 to ignition transformer is de-
energized.

(6)  Terminal #9 is energized and supplies power to 
the main gas valves.

(7)   Main gas valves open and main burners are 
lighted by pilot.

(8)   When operating control is satisfied, terminals 
#6 and #9 are de-energized.  Main Gas Valves 
and pilot line solenoid valve are all de-energized 
and main burner and pilot burner flames are 
extinguished.

c.   SAFETY SHUTDOWN
(1)   SAFETY SWITCH CIRCUIT
 If limit control, low water cut-off or any other 

electrical safety switch opens, power to terminal 
#6 in relay is interrupted thus de-energized 
terminal #9 and #8 in relay which de-energizes 
main gas valves and pilot valves.  Main gas 
burners and pilot burners are immediately 
extinguished.  Normal operation can be resumed 
when the cause of safety switch malfunction 
is corrected.  Make sure all manual resets are 
activated where involved.

(2)    PILOT FAILURE
(a)   Pilot failure can occur during the start of 

operating cycle of the boiler.  Any pilot 
failure, on the Q179C electronic pilot, after 
ignition of pilot flame will close the main 
gas valves in 0.8 second.

(b)   For 15 seconds after failure of the Q179C 
pilot, the relay through terminals #8 and #10 
will try to establish pilot flame.  If not pilot 
flame can be sensed by the flame rod circuit, 
terminal #8 and #10 are de-energized, and 
the relay will lock out on safety.

(c)   Pilot failure is caused by the following:
 (1)   Complete loss of gas supply.
 (2)   Poor ignition spark caused by low  
 voltage, poor ground connection, faulty  
 wiring, and possibly a defective ignition  
 transformer.
 (3)   Low gas pressure will prevent flame rod  
       circuit from sensing pilot flame properly.
 (4)   Unusually strong secondary air drafts  
 can blow the pilot flame away from the  
 flame rod momentarily causing nuisance  
 shutdown.
 (5)   A pilot line solenoid valve will not open  
 because of faulty wiring, low voltage, or  
 possibly the valve is defective.
(6)    A defective RM7890A may be the cause  

 but items (1) thru (5) should be followed  
 first. Refer also to RM7890A relay  
 literature furnished with the control.

(d)   By referring to the Sequence of Operations 
step-by-step operation of the system can 
be controlled and the cause of pilot failure 
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can be readily found.  After the cause of 
the pilot failure has been corrected, resume 
normal operation by following the Lighting 
Instructions.

(3)   SHUTDOWN INSTRUCTIONS
(a)  Close manual shut-off valves and pilot 

valves.
(b)  Turn off main electric switch.

8.   EP CONTROL SYSTEM – 5015B thru 5026B (see Fig. 
45)

 The 5015B thru 5026B boilers utilize two EP control 
systems that are interconnected electrically thru all 
operating and safety controls.  Should any of the 
aforementioned controls break the power supply circuit, 
both EP control systems would be de-energized.  The 
succeeding paragraphs describe the function and 
operation of each EP Control System.  Should a pilot 
failure on one EP Control System occur, the other EP 
Control System would not be affected.  Thus main 
burners on the unaffected side would ignite on a “call 
for heat” and would continue to operate until the 

SecTiON  iV - OPeRATiON (continued)

operating control was satisfied.
 The EP Control System utilizes and RM7890A Relay 

Module and a Q179C Rectification Pilot, which in 
addition to a pilot burner and rectifying flame rod flame 
detector to prove pilot, includes an ignition electrode 
for spark ignition of the pilot.  A Webster 612-6A7 
Transformer supplies the high voltage spark potential.  
Once pilot flame is proven, ignition stops but pilot 
flame continues as long as there is a “call for heat” 
(intermittent electrically ignited pilot).

 The RM7890A Primary Control is a non-programming 
amplifying relay which when used with the Q179C 
Pilot provides solid state electronic Flame Safeguard 
Protection that will not allow the main gas valve to 
open on “call for heat” or that will shut down main 
burners within 0.8 second if pilot flame is not “proved”.  
Relay Module will lock out on safety shutdown within 
15 seconds if there is a pilot flame failure on start or, if 
during the “run” cycle, pilot flame is not re-established.  
Since #8 terminal in the Relay Module is de-energized 
at end of safety switch timing, a solenoid valve in the 
pilot line will close and thus 100% shut-off is achieved.
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fiG. 44
wirinG diaGram - 5006b Thru 5014b secTion boilers 

ep conTrol sysTem

SecTiON  iV - OPeRATiON (continued)
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a.  OPERATING INSTRUCTIONS
(1)   Make sure all Manual Main Shut-off Valves and  

 all Pilot Valves have been off for at least five 
minutes.

(2)   Set Operating and Limit Controls to desired  
 setting.

(3)   Turn all Manual Main Shut-off Valves and Pilot  
 Valves to Open Position.

(4)   Turn on Main Electric Switch and Service  
 Switch.  Pilots will automatically light main  
 burners.

SEQUENCE OF OPERATION EP – See Fig. 45
b. NORMAL OPERATION – 5015B thru 5026B

1.   When the operating control calls for heat, 
terminal #6 of each RM7890A is energized.

2.   A component check circuit in each RM7890A is 
activated which checks the electronic network of 
the relay.

3.   Terminals #8 and #10 of each RM7890A relay 
are energized.  Terminal #8 opens the pilot line 
solenoid valve supplying gas to the Q179C pilot.  
Terminal #10 energizes ignition transformer 
creating electric spark ignition at the Q179C 
pilot.

4.   Flame rod circuit between each Q179C pilot and 
terminal “11” on its respective RM7890A proves 
presence of flame electronically at its Q179C 
pilot.

5.   Terminal #10 of each RM7890A and the ignition 
transformer connected to it is de-energized.

6.   Terminal #9 on each RM7890A is energized 
supplying power to its respective main gas 
valves.

7.   Main gas valves open and main burners are 
ignited by the pilot flames.

8.   When the operating control is satisfied, terminals 
6 and all other terminals on both RM7890A 
relays are de-energized.  The main gas valves 
and pilot valve for each gas train are closed 
and main burners and pilot burner flames are 
extinguished.

c.   SAFETY SHUTDOWN
(1)   SAFETY SWITCH CIRCUIT
 If limit control, low water cut-off or any other 

electrical safety switch opens, power to terminal 
6 and all other terminals on both RM7890A 
relays are interrupted de-energizing the main 
gas valves and pilot valves and the main gas 
burners and pilot burners are immediately 

extinguished.  Normal operation can be resumed 
when the cause of the safety switch malfunction 
is corrected.  Make sure all manual resets are 
activated where applicable.

(2)   PILOT FAILURE
(a)   Pilot failure can occur during the start and 

operating cycle of the boiler.  Any pilot 
failure on either of the Q179C Electronic 
Pilots, after ignition of pilot flame will close 
the pilot valve and the main gas valves 
controlled by that particular RM7890A relay 
in 0.8 second.  The burners controlled by the 
other RM7890A will continue to burn.

(b)   For 15 seconds after failure of a Q179C 
pilot, the relay through terminals #8 and #10 
will attempt to re-establish pilot flame.  If no 
pilot flame can be sensed by the flame rod 
circuit in 15 seconds, terminals #8 and #10 
are de-energized, and the relay will lock out 
on safety.

(c)   Pilot failure is caused by the following:
(1)   Complete loss of gas supply.
(2)   Poor ignition spark caused by low 

voltage, poor ground connection, faulty 
wiring, and possibly a defective ignition 
transformer.

(3)   Low gas pressure will prevent flame rod 
circuit from sensing pilot flame properly.

(4)   Unusually strong secondary air drafts 
can blow the pilot flame away from the 
flame rod momentarily causing nuisance 
shutdown.

(5)   A pilot line solenoid valve will not open 
because of faulty wiring, low voltage, or 
possibly the valve is defective.

(6)  A defective RM7890A may be the cause 
but items (1) thru (5) should be followed 
first.  Refer also to RM7890A relay 
literature furnished with the control.

(d)   By referring to the Sequence of Operations 
step by step operation of the system can 
be controlled and the cause of pilot failure 
can be readily found.  After the cause of 
pilot failure has been corrected, resume 
normal operation by following the Lighting 
Instructions.

(3)  SHUTDOWN INSTRUCTIONS
(a)  Close manual shut-off valves and pilot 

valves.
(b)  Turn off main electric switch.

SecTiON  iV - OPeRATiON (continued)
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9.  THERMOCOUPLE CONTROL SYSTEM (Canada  
Only)

 The 5006B thru 5014B boilers are equipped with 
a Thermocouple Control System that utilizes a 
constant-burning Q327A pilot, a Q309 thermocouple, 
and a L62GB-3C Pilot Safety Switch.  The Q309 
thermocouple proves pilot flame and, in the absence 
of such, will cool and, within 45 to 90 seconds, will 
cause the L62GB-3C Pilot Safety Switch to which it is 
connected, to break the electrical circuit to the main gas 
valves as well as shut off the flow of gas to the pilot.  
Thus, 100% shut-off is achieved.

 The 5015B thru 5024B boilers utilize two 
Thermocouple Control Systems that are interconnected 
electrically thru all operating and safety controls.  
Should any of the aforementioned controls break the 
power supply circuit, both Thermocouple Control 
Systems would be de-energized.  The proceeding 
paragraph describes the function and operation of each 
Thermocouple Control System.  Should a pilot failure 
on one Thermocouple Control System occur, the other 
Thermocouple Control System would not be affected.  
Thus main burners on the unaffected side would ignite 
on a “call for heat” and would continue to operate until 
the operating control was satisfied.

SecTiON  iV - OPeRATiON (continued)

a.   LIGHTING INSTRUCTIONS
(1)   Make sure that all main manual and pilot valves 

have been off for at least five (5) minutes.
(2)   Set operating and limit controls to desired 

setting.
(3)   Open pilot valve.
(4)   Depress button on pilot safety switch to which 

it is connected and hold lighted match on pilot.  
Hold button in for at least one minute, or until 
the pilot burner remains lit after the button is 
released.  Repeat for second pilot when boiler is 
so equipped.

(5)   Open manual main shut-off valve(s).
(6)   Turn on main electric switch.
  NORMAL OPERATION SEQUENCE
  5006B thru 5014B, see Fig. 46
  5015B thru 5024B, see Fig. 47
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When operating control (A) calls for heat, it energizes main gas valves (B), starting burner operation.

The burners will operate until operating control (A) is satisfied.  The high limit control (C), will stop burner 
operation in case of excessive steam pressure (steam boiler) or excessive boiler water temperature (water boiler).

Low water cut-off (D) will stop burner operation if the water level in boiler drops below the lowest safe level.

The pilot safety switch (E), connected to main gas valve (B), prevents operation of the main burners in case the 
pilot flame becomes extinguished.  Pilot safety switch (E) provide for 100% shut-off of gas supply.

fiG. 46
wirinG diaGram - 5006b Thru 5014b secT. boilers

Thermocouple conTrol sysTem
canada only

SecTiON  iV - OPeRATiON (continued)
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When the operating control (A) calls for heat, it energizes the main gas valves (B) in both gas trains 
starting burner operation.  The burners will operate until the operating control is satisfied.  The high limit 
control (C) will stop burner operation in case of excessive steam pressure (steam boiler) or excessive 
boiler water temperature (water boiler).

The low water cut-off (D) will stop burner operation if the water level in the boiler drops below the low-
est safe level.

Should one of the pilot flames become extinguished the pilot safety switch (E) to which it is connected 
would shut off the gas supply to that pilot and to the main gas valves and burners it is serving (100% 
shut-off).  Operation of the burners supplied by the second gas train will be unaffected.

fiG. 47
wirinG diaGram - 5015b Thru 5024b secTion boilers

Thermocouple conTrol sysTem
canada only

SecTiON  iV - OPeRATiON (continued)
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10. CHECK GAS INPUT RATE TO BOILER

(1)   Input Rate and Maximum Inlet Pressure shown on 
Rating Plate must not be exceeded.  Inlet pressure 
must not be lower than minimum inlet pressure 
shown on Rating Plate.

(2)   All Rate checks and all adjustments are to be 
made while boiler is firing – all other appliances 
connected to the same meter as the boiler must be 
off.

(3)   Water Manometer or water column gauge should 
be connected to a shut-off valve installed in the 
1/8” pipe tapping in each manifold – boiler off.  By 
installing gas valve upstream of manometer, gas 
pressure can be introduced gradually – without 
shut-off valve, surge of pressure when boiler is 
turned on, could blow liquid out of manometer.

(4) LP Gas Input
(a)   Adjust Gas Train Regulator(s) so that manifold 

pressure is ten (10) inches water column.  
Turning Regulator Adjusting Screw Clockwise 
increases pressure, Counterclockwise rotation 
decreases pressure.  If boiler is equipped with 
two manifolds (5015B thru 5026B), pressure 
in each must be equal.

(5) Natural Gas Input
(a)  Approximate Input – Adjust Gas Train 

Regulator(s) so that manifold pressure is three 
and a half (3½) inches from water column.  
Turning Regulator Adjusting Screw Clockwise 
increases pressure, Counterclockwise rotation 
decreases pressure.  If boiler is equipped with 
two manifolds, pressure in each must be equal.  
If more accurate check on input is necessary, 
see (b) below.

 For minor input changes readjust Gas Train 
Regulator(s) to increase or decrease manifold 
pressure to obtain corresponding increase or 
decrease in gas input.  If it is necessary to 
increase manifold pressure more than 0.3” of 
water to obtain rated input, remove orifices 
and drill one size larger.  Reinstall and recheck 
input rate.

(b)  Additional Check on Input – Since input is 
a function of heating value, specific gravity 
and volume of gas flow contact your utility 
for the first two items in order to utilize the 
formula below.  The gas meter should then be 
clocked for three (3) minutes with stop watch 

and substituting the appropriate values in the 
formula below, determine what the gas flow 
should be in this 3 minute period to give the 
input shown on the Rating Plate:

  

(c) ADJUST AIR SHUTTERS – See Section V; 5.
 Burners are normally shipped with the air 

shutters in the wide open position.  Loosen air 
shutter securing screws and close air shutters 
until yellow tips appear on flames, then open 
shutters slowly until defined inner cones may 
be seen.  Lock shutters in this position.

(d) ADJUST BLEED LINE REGULATOR 
(V88A’s)
 All gas boilers for the USA and Canada are 
normally equipped with two diaphragm gas 
valves per manifold.  The gas valve(s) nearest 
the manifold on all boilers, is equipped with an 
adjustable bleed.  This bleed regulator should 
be adjusted so that the burners reach full fire 
in approximately 10-12 seconds after the main 
gas valves have been energized.

(e) ADJUST PILOT LINE PRESSURE – See     
Section V - Service; 6. Pilot Flame
 Shut down boiler and remove gas valve and 
manometer from 1/8” pipe tapping in each 
manifold.  Plug tappings with square head pipe 
plugs.  Install gas valve in tee in each pilot line.  
Connect manometer to each gas valve and, with 
boiler in operation, set pilot line pressure at 
5.5” water – natural gas boilers and 6.5” water 
– propane gas boilers.
 Shut boiler down, remove gas valves and 
manometers and plug tees with square head 
pipe plugs.  Restart boiler.

cu. ft. per =
3 min.

btuh  input
heating  x  20  x  multiplier

Value 
of gas

(from
table

below)(btu/cu.ft.)

spec. gravity multiplier

.50 1.10

.55 1.04

.60 1.00

.65 0.96

.70 0.93

SecTiON  iV - OPeRATiON (continued)
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The following procedures should only be 
performed by a qualified service technician.

11. MINIMUM INPUT ADJUSTMENTS

 This section covers Minimum Input Adjustments on 
Honeywell V8944B Diaphragm Type “Lo-Hi-Lo” Gas 
Valves, Honeywell V5055B Fluid Power Gas Valves 
equipped with either a V4062A “Lo-Hi-Lo” Actuator or 
a V9055A “Modulating” Actuator.

a.  Minimum Input Adjustments – “Lo-Hi-Lo” 
Combination Valve, V8944B (Natural Gas Only)

 On boilers equipped with the V8944B combination 
diaphragm valve/regulator, Low Fire Adjustment 
should not be less than Minimum Input shown on 
Rating Plate (1/3 of full rated input).  Fig. 48 shows 
the outlet pressure adjustment screws for low and 
high fire.  The V8944B low and high fire pressure 
settings are factory set at 0.8” and 3.5” W.C. 
respectively.  If further adjustments are necessary, 
remove pressure regulator adjustment caps and 
insert a screwdriver to raise or lower the regulator 
pressure. 

c.   MINIMUM INPUT ADJUSTMENTS – 
MOTORIZED “MODULATING” ACTUATOR, 
V9055A

  On boilers equipped with Fluid Power Valves that 
have “Modulating” Actuators, Low Fire Adjustment 
should not be less than Minimum Input shown on 
Rating Plate (1/3 of full rated input). 

  Fig. 50 shows the Low Fire Adjusting Screw for 
increasing or decreasing low fire input on the 
Honeywell V9055A “Modulating” Actuator.  To 
adjust the low fire setting after the burners are “on”, 
the following procedure should be used.
(1)   With power to actuator “off”, remove the wiring 

compartment cover.
(2)   Check to make sure the low fire adjustment is 

set at MAX (full clockwise) to insure a safe 
light-off.  (Low fire adjustment is preset at the 
factory in the MAX position.)

  Fig. 49 shows the Limit Switch Cam and Scales to 
indicate direction to rotate cam for increasing or 
decreasing low fire input on the Honeywell V4062A 
“Lo-Hi-Lo” Actuator.  To adjust the low fire setting 
after the burners are “on”, the following procedure 
should be used.
(1)  With power to actuator “off”, remove the         

wiring compartment cover.
(2)   Check to be sure the low fire adjustment is set 

at MAX to insure a safe light-off.  (Low fire 
adjustment is preset at factory in the MAX 
position.)

(3)   Disconnect the controller lead from terminal #4 
on the actuator to keep the valve in the low fire 
position.

(4)   Start the system and establish the main burner 
flame.

(5)   Loosen the setscrew in the cam (Fig. 49) with 
the special wrench taped to inside of actuator 
cover.  Keep the wrench seated in the setscrew.   
Rotate the cam slightly downward (by moving 
the wrench toward the base of actuator) to open 
bleed valve.  Actuator will start to close.

(6)   When valve reaches desired low fire position, 
quickly tighten setscrew and remove wrench.  If 
the desire low fire setting is “missed”, merely 
loosen the setscrew and rotate cam in the 
opposite direction to the desired set point.

(7)   Shut down burner, and then restart.  Repeat 
several times to be sure the low fire setting 
is that desired and suitable for correct burner 
lightoff.  Readjust if necessary.

(8)   Disconnect power and reconnect controller lead 
removed in step (3) above.

(9)   Replace the wiring compartment cover.

b.   MINIMUM INPUT ADJUSTMENTS – 
 “Lo-Hi-Lo” MOTORIZED ACTUATOR, V4062A
  On boilers equipped with Fluid Power Valves that 

have “Lo-Hi-Lo” Actuator, Low Fire Adjustment 
should not be less than Minimum Input shown on 
Rating Plate (1/3 of full rated input). 

SecTiON  iV - OPeRATiON (continued)

fiG. 48
V8944b combinaTion ValVe
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fiG. 49
low fire adJusTmenT - V4062 acTuaTor

(3)   Remove the lead to V9055A terminal R.  
Jumper terminal R to W.  This will prevent the 
actuator from going to the high fire position.

(4)   Energize the system and light the main burner.
(5)   Use a Phillips screwdriver, or standard type with 

a blade no more than 3/16 inch wide, to turn 
the low fire adjusting screw for the desired low 
fire position.  DO NOT PUSH INWARD ON 
SCREW.

(6)   Shut down the burner, and then restart.  Repeat 
several times to be sure the low fire setting is 
that desired and suitable for correct burner light 
off.

(7)   Turn off power supply.  Remove R-W jumper, 
and reconnect the lead to terminal R on the 
V9055A.

(8)   Replace the wiring compartment cover.

fiG. 50
low fire adJusTmenT - V9055a acTuaTor

12.  MAIN BURNER FLAMES should have a clearly 
defined inner cone, see Fig. 55 with no yellow tipping.  
Orange-yellow streak caused by dust should not be 
confused with true yellow tipping.

13.  CHECK PILOT FLAME.  Flame should be a blue 
medium hard flame enveloping approximately 3/8” of 
the end of the thermocouple, flame sensor, or sensing 
probe, see Fig. 56 thru 59.

SecTiON  iV - OPeRATiON (continued)
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14.  CHECK THERMOSTAT OPERATION.  Raise and 
lower thermostat setting as required to start and stop 
burners.

15.  CHECK HIGH LIMIT CONTROL.  Jumper 
Thermostat terminals or thermostat connections in 
Limit Control.  Allow burners to operate until shutdown 
by limit.  REMOVE JUMPER.

16. TEST IGNITION SYSTEM SAFETY SHUT-OFF 
DEVICE AS FOLLOWS:

 Place the boiler into operation by following the 
appropriate lighting instructions in this manual.

 Proceed with test as follows:
a.   Thermocouple Pilot System
  Using a 3/8” wrench loosen the thermocouple lead 

at the gas valve.  Main gas and pilot gas must shut 
off.  If not, replace gas valve.

b.   EI Pilot System
  Carefully remove ignitor sensor wire from ignition 

module  Main gas and pilot gas must shut off 
immediately.  If not, replace the module.

c.   EP Pilot Systems
  Carefully remove the flame rod wire from terminal 

“11” on the RM7890 Control.  Main gas and pilot 
gas must shut off.  If not, replace the RM7890 
Control.

17. COMBUSTION CHAMBER BURN-OFF
a.   The mineral wool combustion chamber panels 

contain a cornstarch based binder that must be 
burned out at installation to prevent odors during 
subsequent boiler operation.

b.   Ventilate the boiler room, set the high limit to its 
maximum setting, set the thermostat to call for heat.  
Allow the boiler to fire for at least an hour or until 
the odor from the cornstarch has dissipated.

c.   Return the high limit and thermostat to their desired 
settings.

Avoid operating this boiler in an environment 
where saw dust, loose insulation fibers, dry wall 
dust, etc. are present.  if boiler is operated under 
these conditions, the burner interior and ports 
must be cleaned and inspected daily to insure 
proper operation.

SecTiON  iV - OPeRATiON (continued)
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1.   GENERAL – “Inspection should be conducted 
annually.  Service as frequently as specified in 
paragraphs below.”  While service or maintenance is 
being done, Electrical Power and all Gas Supply to the 
Boiler must be “off”.

Label all wires prior to disconnection when 
servicing controls.  Wiring errors can cause 
improper and dangerous operation.  Verify proper 
operation after servicing.

2.  VENT SYSTEM – Vent system should be checked 
annually for:
a.   obstructions
b.   accumulations of soot
c.   deterioration of vent pipe or vent accessories due to 

condensation or other reasons
d.   proper support – no sags, particularly in horizontal 

runs
e. 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.  See Fig. 53.

SECTION V – SERVICE

3.  CLEANING OF FLUES AND BURNERS – Flue 
passageways in the boiler sections should be checked 
annually for any blockage or accumulation of soot.  
To obtain access to the flue cleanout panels, which 
are installed on both the front and rear of the boiler, 
the upper front and upper rear jacket panels must be 
removed, see Fig. 51.  Also remove front vestibule 
panel.  See Fig. 20.

fiG. 51
remoVal of JackeT fronT panel

This boiler used flammable gas, high voltage electricity, moving parts, and very hot water under high 
pressure.  Assure that all gas and electric power supplies are off and that the water temperature is cool 
before attempting any disassembly or service.
More than one gas shut-off valve and electrical disconnect switch are used on the boiler.  Assure that 
all gas valves and electrical disconnect switches are off before attempting any disassembly or service.
Do not attempt any service work if gas is present in the air in the vicinity of the boiler.
Never modify, remove or tamper with any control device.

This boiler must only be serviced and repaired by skilled and experienced service technicians.
if any controls are replaced, they must be replaced with identical models.
Read, understand and follow all the instructions and warnings contained in all the sections of this manual.
if any electrical wires are disconnected during service, clearly label the wires and assure that the wires 
are reconnected properly.
NeVeR operate boiler without all sight glasses and brackets in place and securely fastened and sealed.  
Very HOT combustion gas may cause burn injury.
Read, understand and follow all the instructions and warnings contained in ALL of the component 
instruction manuals.
Assure that all safety and operating controls and components are operating properly before placing the 
boiler back in service.
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important Product Safety information
Refractory ceramic Fiber Product

The repair parts list designates parts that contain refractory ceramic fibers 
(rcf). rcf has been classified as a possible human carcinogen.  when
exposed to temperatures above 1805°f, such as during direct flame contact,
rcf changes into crystalline silica, a known carcinogen.  when disturbed as a 
result of servicing or repair, these substances become airborne and, if inhaled, 
may be hazardous to your health.

aVoid breathing fiber particulates and dust

Precautionary Measures:
do not remove or replace rcf parts 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 fitting 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 airtight plastic bag.  rcf 

and crystalline silica are not classified as hazardous wastes in the united 
states and canada.

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 difficulty develops:  leave the area and move to a location 

with clean fresh air.  seek immediate medical attention if breathing 
difficulties persist.

• ingestion:  do not induce vomiting.  drink plenty of water.  seek 
immediate medical attention.
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 Remove the Front Cleanout Panels first by removing 
the upper and lower nuts and washers securing these 
panels to the boiler sections, see Fig. 52.

 CARE SHOULD BE EXERCISED IN REMOVING 
THE CLEANOUT PLATES FROM THE BOLTS SO 
THAT THE INSULATION IS NOT DAMAGED.  IF 
DAMAGED, ALL EDGES OF THE CLEANOUT 
PLATES SHOULD BE SEALED WITH BOILER 
PUTTY WHEN REINSTALLED UNTIL 
INSULATION CAN BE REPLACED.

 Using a flashlight, examine all flue passageways.  If 
passageways are free of soot and obstructions, it is not 
necessary to remove the rear cleanout panels.  Remove 
the Burner Access Panels at front of base and place 
paper or cardboard over burners.  With long handle 
wire flue brush and vacuum, brush flueways thoroughly 
through front and rear cleanout openings – see Fig. 53.

 Remove material placed over burners and vacuum the 
following with care so as not to disturb base insulation:  
floor, top of burners, primary air opening in burners, 
and primary air openings in pilot.  This will remove any 
dust or lint that may have accumulated as well as any 
foreign matter that may have been dislodged during the 
cleaning of the flues.

fiG. 53
cleaninG of flueways

SECTION V – SERVICE (continued)

fiG. 52
aTTachmenT of flue coVers
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 If Burners must be removed, use the following 
procedure:
a.   Mark location on manifold of all burners with pilots.
b.   Using a pair of pliers, remove hitch pin clips 

(shaped like a hairpin) from groove in main burner 
orifices.  SAVE ALL CLIPS.

c.   Remove all burners without pilots by lifting front 
of burner slightly, then pushing burner toward rear 
of boiler until front of burner clears orifice, then 
lift rear of burner until head of weld pin on bottom 
rear of burner clears keyhole slot in base rear 
panel.  Burner is now free and can be lifted out thru 
opening in base front frame.

d.   Remove all burners with pilots by first tracing all 
electrical leads coming from pilot to their points of 
connection, remove leads from terminals to which 
they are connected, and then tag each lead with 
respective terminal designation.  Disconnect Pilot 
Tubing at nearest connection to pilot and remove 
burner as outlined in paragraph c. above.

e.   When replacing burners, reverse procedure used in 
removal of burners.  Make sure burners are secure in 
keyhole slots in base rear panel and hitch pin clips 
are installed in grooves in all main burner orifices.  
Burners with pilots must be in same locations as 
original installation.  If markings placed on manifold 
(when burners were removed) are obliterated, see 
Fig. 54.  Reconnect electrical leads and reconnect 
pilot tubing.

 Reinstall Flue Cleanout Plates so that they are gas 
tight.  Reinstall Burner Access Panels and Jacket 
Panels.

4.   LUBRICATION
 Manufacturers Instruction should be followed on all 

parts installed on the boiler that require lubrication.  
Generally this involves only the circulator in a hot 
water system.  This includes:

(a)  Type of lubricant to be used
(b)  Frequency of lubrication
(c)  Points to lubricate

5.   MAIN BURNER FLAMES – 
 Main Burner Flames should be checked at initial 

start-up, annually thereafter, or after flueway cleaning, 
or after an extended shutdown period.  Main Burner 
Flame should have a clearly defined inner cone, see 
Fig. 55, with no yellow tipping.  Orange-yellow streaks 
caused by dust should not be confused with true yellow 
tipping.

 Yellow-tipping indicates a lack of primary air and 
normally can be corrected by opening the air shutter.  
Improper alignment of burner on orifice will also affect 
primary air injection.

SECTION V – SERVICE (continued)

fiG. 55
main burner flame adJusTmenT

fiG. 56
piloT flame - honeywell Q3481b

6.   PILOT FLAME – 
 Pilot Flame should be checked at initial start-up, 

annually thereafter, or after flueway cleaning, or after 
an extended shutdown period.

 The EI Control System utilizes a Honeywell Q3481B 
pilot.  Flame should be adjusted by means of the pilot 
line regulator 5.5” WC pilot line press so that a medium 
hard center flame envelopes approximately 3/8” of 
the end of the sensing probe, see Fig. 56.  If flame 
is yellow, primary air slot may be covered with dirt 
or lint.  This can be removed with a soft brush or by 
vacuuming.
a.   To adjust or check spark gap between electrode and 

hood on Honeywell Q3481B intermittent pilot.  (See 
Fig. 56)
1.  Use a round wire gauge to check spark gap.
2.  Spark gap should be 0.1” for optimum 

performance.
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SECTION V – SERVICE (continued)

fiG. 57
piloT flame

honeywell Q179c piloT

fiG. 58
piloT flame

honeywell Q327a piloT w/Thermocouple

7. LOW WATER CUT-OFF –
a.  Float Type Low Water Cut-off
  During the heating season, if an external low water 

cut-off is on the boiler, the blow off valve should 
be opened once a month (use greater frequency 
where conditions warrant), to flush out the sediment 
chamber so the device will be free to function 
properly.

  Low-water fuel cut-offs and water feeders should 
be dismantled annually by qualified personnel, 
to the extent necessary to insure freedom from 
obstructions and proper functioning of the 
working parts.  Inspect connecting lines to boiler 

 The EP Control Systems utilize a Honeywell Q179C 
Flame Rectification Pilot.  Adjust pilot line regulator 
(5.5” WC in pilot line) so that a medium hard center 
flame envelops flame rod, see Fig. 57.  If flame is 
yellow, primary air opening may be covered with dirt 
or lint.  This can be removed with a soft brush or by 
vacuuming.

 The Thermocouple Control System utilizes a 
Honeywell Q327A non-primary aerated pilot with a 
Q309A thermocouple.  Adjust pilot line regulator to 
give a steady flame enveloping 3/8” to 1/2” of the tip of 
the thermocouple, see Fig. 58.

for accumulation of mud, scale, etc. and clean as 
required.  Examine all visible wiring for brittle or 
warn insulation and make sure electrical contacts 
are clean and that they function properly.  Give 
special attention to solder joints on bellows and float 
when this type of control is used.  Check float for 
evidence of collapse and check mercury bulb (where 
applicable) for mercury separation or discoloration.  
Do not attempt to repair mechanisms in the field.  
Complete replacement mechanisms, including 
necessary gaskets and installation instructions, are 
available from the manufacturer.

Before returning boiler to service: 
Follow this low water cut-off check out procedure:

-   Set thermostat to the highest setting.
-   While boiler is operating, open drain valve 

and slowly drain down boiler water.
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SECTION V – SERVICE (continued)

Do not drain water below gauge glass.

-   Main burners should turn off when water 
level drops below low water cut-off.  At this 
point the water level in gauge glass will just 
be visible.

-   Be sure that it is the low water cut-off 
control and not the room thermostat, 
pressure cut-out or other control that has 
shut off the burners.

-   Refill the boiler to the normal water level.
-   Main burners should reignite.
-   Clean out the boiler according to the 

instructions for steam boilers on page 43.
-   Reset controls for normal operation.

8. FREQUENT  WATER  ADDITION 
 A leaky system will increase the volume of make-up 

water supplied to the boiler which can significantly 
shorten the life of the boiler.  Entrained in make-up 
water are dissolved minerals and oxygen.  When the 
fresh, cool make-up water is heated in the boiler the 
minerals fall out as sediment and the oxygen escapes 
as a gas.  Both can result in reduced boiler life.  The 
accumulation of sediment can eventually isolate 
the water from contacting the cast iron.  When this 
happens the cast iron in that area gets extremely hot 
and eventually cracks.  The presence of free oxygen 
in the boiler creates a corrosive atmosphere which, if 
the concentration becomes high enough, can corrode 
the cast iron through from the inside.  Since neither of 
these failure types are the result of a casting defect the 
warranty does not apply.  Clearly it is in everyone’s best 

interest to prevent this type of failure.  The maintenance 
of system integrity is the best method to achieve this. 
Refer to Recommended Water Quality Requirements 
chart on Page 44.

9. OXYGEN  CORROSION:

Oxygen contamination of the boiler water will cause 
corrosion of iron and steel boiler components, and 
can lead to boiler failure.  Burnham commercial’s 
standard warranty does not cover problems caused 
by oxygen contamination of boiler water or scale 
(lime) build-up caused by frequent addition of 
water.

There are many possible causes of oxygen 
contamination such as:

a. Addition of excessive make-up water as a result 
of system leaks.

b. Absorption through open tanks and fittings.
c. Oxygen permeable materials in the distribution 

system.
 In order to ensure long product life, oxygen 

sources should be eliminated.  This can be 
accomplished by taking the following measures:

a. Repairing system leaks to eliminate the need for 
addition of make-up water.

b. Eliminating open tanks from the system.
c. Eliminating and/or repairing fittings which allow 

oxygen absorption.
d. Use of non-permeable materials in the 

distribution system.
e. Isolating the boiler from the system water by 

installing a heat exchanger.

If, during normal operation, it is necessary to add water to this boiler more frequently than once a month, 
consult a qualified service technician to check your system for leaks.  A leaky system will increase the 
volume of make-up water supplied to the boiler which can significantly shorten a life of the boiler.  Entrained 
in make-up water are dissolved minerals and oxygen.  When the fresh, cool make-up water is heated in the 
boiler the minerals fall out as sediment and the oxygen escapes as a gas.  Both can result in reduced boiler 
life.  The accumulation of sediment can eventually isolate the water from contacting the cast iron.  When this 
happens the cast iron in that area gets extremely hot and eventually cracks.  The presence of free oxygen 
in the boiler creates a corrosive atmosphere which, if the concentration becomes high enough, can corrode 
the cast iron through from the inside.  Since neither of these failure types are the result of a casting defect 
the warranty does not apply.  clearly it is in everyone’s best interest to prevent this type of failure.  The 
maintenance of system integrity is the best method to achieve this.
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REPAIR PARTS INDEX

  
iTeM               PAGe NOS.

base parts ...................................................................................................................... 75 thru 78

integral draft hoods & sections ..................................................................................... 79 thru 80

sections ...................................................................................................................................... 81

base/pilot assemblies ................................................................................................................ 82

Jackets ........................................................................................................................... 83 thru 87

water / steam Trim ......................................................................................................... 88 and 89

Gas Trains ...................................................................................................................... 90 thru 96

support brackets, ignition modules .............................................................................. 97 thru 101

             pilotstats, Transformers, pilot

             solenoid Valves & pilot line

             regulators

ep control panel ...................................................................................................................... 102

pilot assemblies ......................................................................................................... 103 and 104

All Series 5B Repair Parts may be obtained through your local Burnham Wholesale distributor.  
Should you require assistance 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:  888-791-3790 or Fax (717) 293-5803.

SecTiON Vi - RePAiR PARTS
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SecTiON Vi - RePAiR PARTS (continued)

TABLe 2A
SeRieS 5B BASe PARTS - 5006B thru 5014B

number in (  ) in Table relates to corresponding number in  in figure 60
parT 

number iTem parT siZe
boiler siZe

5006b 5007b 5008b 5009b 5010b 5011b 5012b 5013b 5014b

7181301 high base end panel 12-1/2 x 25-3/4 (1) (1) (1) (1) (1) (1) (1) (1) (1)

7201319 high base end panel insul. - 1” supertemp 12 x 21-1/2 (2) (2) (2) (2) (2) (2) (2) (2) (2)

80861551 cup head pin cl #10 x 1-5/8” (3) (3) (3) (3) (3) (3) (3) (3) (3)

80861503 speed clip  1-1/4” x 1-1/8” ss Type 304 (4) (4) (4) (4) (4) (4) (4) (4) (4)

61813061 5006b base front and rear frame assembly 12-1/2 x 27-3/16 (5) (5) & (6) (5)

61813071 5007b base front and rear frame assembly 12-1/2 x 32-5/8 (5) (6) (5) & (6) (5)

61813081 5008b base front and rear frame assembly 12-1/2 x 38-1/16 (5)

61813091 5009b base front and rear frame assembly 12-1/2 x 43-1/2 (5)

61813101 5010b base front and rear frame assembly 12-1/2 x 48-15/16 (5)

80861601 burner access panel attaching screw (7) (7) (7) (7) (7) (7) (7) (7) (7)

6181301 base spacer assembly 11 x 22-3/4 (8) (8) (8) (8)

71813062 5006b base rear panel 9-5/8 x 26-15/16 (9)

71813072 5007b base rear panel 9-5/8 x 32-3/8 (9)

71813082 5008b base rear panel 9-5/8 x 37-13/16 (9)

71813092 5009b base rear panel 9-5/8 x 43-1/4 (9)

71813102 5010b base rear panel 9-5/8 x 48-11/16 (9)

71813112 5011b base rear panel 9-5/8 x 54-1/8 (9)

71813122 5012b base rear panel 9-5/8 x 59-9/16 (9)

71813132 5013b base rear panel 9-5/8 x 65 (9)

71813142 5014b base rear panel 9-5/8 x 70-7/16 (9)

72013065 base rear panel insulation - 1” supertemp 8-3/4 x 26-15/16 (11) 1 pc

72013075 base rear panel insulation - 1” supertemp 8-3/4 x 32-3/8 (11) 1 pc

72013085 base rear panel insulation - 1” supertemp 8-3/4 x 18-7/8 (11) 2 pcs

72013095 base rear panel insulation - 1” supertemp 8-3/4 x 21-5/8 (11) 2 pcs

72013105 base rear panel insulation - 1” supertemp 8-3/4 x 24-5/16 (11) 2 pcs

72013115 base rear panel insulation - 1” supertemp 8-3/4 x 29-3/4 (11) 2 pcs

72013125 base rear panel insulation - 1” supertemp 8-3/4 x 35-3/16

7181312 front int. panel support bracket (13) (13) (13) (13)

7181313 lower rear int. panel support bracket (14) (14) (14) (14)

7181302 low base end panel 11-7/8 x 25-3/4 (15) (15) (15) (15) (15) (15) (15) (15) V

7201320 low base end panel insul. - 1” supertemp 11-3/8 x 21-1/2 (16) (16) (16) (16) (16) (16) (16) (16) (16)

8221306 5006b manifold 1-1/2 pipe x 
34-5/16 (17)

8221307 5007b manifold (17)

8221308 5008b manifold (17)

8221309 5009b manifold (17)

8221310 5010b manifold (17)

8221311 5011b manifold (17)

8221312 5012b manifold (17)

8821313 5013b manifold (17)

8221314 5014b manifold (17)

8231301 main burners without pilot bracket (18) (18) (18) (18) (18) (18) (18) (18) (18)

8231302 or main burners w/J991 pilot bracket (ei controls) (19) (19) (19) (19) (19) (19) (19) (19) (19)

8231303 or main burners w/Q179 pilot bkt (ep controls) (20) (20) (20) (20) (20) (20) (20) (20) (20)

8231304 or main burners w/Q327 pilot bkt (Thermocouple controls) (21) (21) (21) (21) (21) (21) (21) (21) (21)

822628 Main Gas Orifices (Nat. Gas) - #40 Drill (22) (22) (22) (22) (22) (22) (22) (22) (22)

822629 Or Main Gas Orifices (LP) - #55 Drill (23) (23) (23) (23) (23) (23) (23) (23) (23)

822604 hitch pin clip (24) (24) (24) (24) (24) (24) (24) (24) (24)

61813062 5006b burner access panel assembly 7-1/4 x 26-15/16 (25) (25) & (26) (25)

61813072 5007b burner access panel assembly 7-1/4 x 32-3/8 (25) (26) (25) & (26) (25)

61813082 5008b burner access panel assembly 7-1/4 x 37-13/16 (25) (26)

61813092 5009b burner access panel assembly 7-1/4 x 43-1/4 (25)

61813102 5010b burner access panel assembly 7-1/4 x 48-11/16 (25)

7186001 observation hole cover (12) (12) (12) (12) (12) (12) (12) (12) (12)

80860900 1/4 - 20 wing nut (10) (10) (10) (10) (10) (10) (10) (10) (10)

8201303 low base end to right section fiberglass rope 3/4 X 25-3/4
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TABLe 3A

SeRieS 5B iNTeGRAL cANOPy DRAFT HOODS - BOiLeR SizeS

parT siZe parT no. canopy - 
draft hood no.

boiler siZe (QuanTiTy)

5006b 5007b 5008b 5009b 5010b

36-1/2 X 25-3/4 61113063 5006b  (1) 1

36-1/2 X 31-3/16 61113073 5007b  (2) 1

36-1/2 X 36-5/8 61113083 5008b  (3) 1

36-1/2 X 41-1/16 61113093 5009b  (4) 1

36-1/2 X 47-1/2 61113103 5010b  (5) 1

5011b 5012b 5013b 5014b 5015b

36-1/2 X 25-3/4 61113063 5006b  (1) 2 1

36-1/2 X 31-3/16 61113073 5007b  (2) 1 2 1

36-1/2 X 36-5/8 61113083 5008b  (3) 1 2

36-1/2 X 41-1/16 61113093 5009b  (4)

36-1/2 X 47-1/2 61113103 5010b  (5)

5016b 5017b 5018b 5019b 5020b

36-1/2 X 25-3/4 61113063 5006b  (1) 3

36-1/2 X 31-3/16 61113073 5007b  (2)

36-1/2 X 36-5/8 61113083 5008b  (3) 1

36-1/2 X 41-1/16 61113093 5009b  (4) 1 2 1

36-1/2 X 47-1/2 61113103 5010b  (5) 1 2 1

5021b 5022b 5024b 5026b

36-1/2 X 25-3/4 61113063 5006b  (1) 1 1

36-1/2 X 31-3/16 61113073 5007b  (2) 1 2 3 3

36-1/2 X 36-5/8 61113083 5008b  (3) 1

36-1/2 X 41-1/16 61113093 5009b  (4)

36-1/2 X 47-1/2 61113103 5010b  (5) 1 1

SecTiON Vi - RePAiR PARTS (continued)
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SecTiON Vi - RePAiR PARTS (continued)

TABLe 4F

Water Trim
water Trim carton number: 7w2 7w3 7w4

description 5006b-5011b 5012b-5022b 5024b-5026b parT no.

Temperature control, honeywell l4006a2015 1 1 1 80160400

immersion well, honeywell #123871a, 3/4” 1 1 1 80160452

Temperature pressure Gauge, 100 psi, 80-320°f, 1/2” npT 1 1 1 8056028

relief Valve piping:

nipple, 3/4” x 2” 1 1 806600003

nipple, 1” x 2” 1 806600004

nipple, 1-1/2” x 3” 1 1 1 806600006

bushing, hex, 1-1/2” x 3/4” 1 1 1 806600507

elbow, reducing, 1-1/2” x 3/4” x 90° 1 1 806601506

elbow, reducing, 1-1/2” x 1” x 90° 1 806601507

relief Valve, conbraco #10-303-10, 3/4” x 3/4”, 50 psi 1 81660302

relief Valve, conbraco #10-614-10, 3/4” x 1”, 50 psi 1 81660359

relief Valve, conbraco #10-615-10, 1” x 1-1/4”, 50 psi 1 81660362

plug extra tappings:

plug, pipe, 3/4” countersunk 3 3 3 806603504

plug, pipe, 1-1/2” countersunk 2 2 2 806603506

plug, pipe, 1/2” countersunk 5 5 5 806603510

plug, pipe, 1” countersunk 2 2 2 806603517
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Steam Trim
steam Trim carton number: 7s1 7s2 7s3 7s4

description 5006b-5008b 5009b-5011b 5012b-5020b 5021b-5026b parT no.

pressuretrol, honeywell l404f1060 1 1 1 1 80160942

steam Gauge, 4" dia., 30" -0-30 psi, 1/4" 1 1 1 1 8056022

Gauge Glass set, conbraco #20-104-10 (6¾") 1 1 1 1 8056019

safety Valve piping:

nipple, 1½" x 3”, black 1 1 1 1 806600006

elbow, reducing, 1½” x ¾” x 90° 1 806601506

elbow, reducing, 1½” x 1” x 90° 1 806601507

elbow, reducing, 1½” x 1¼” x 90° 1 806601508

elbow, 1½” x 90° 1 806601547

safety Valve, conbraco #13-211-08, ¾”,
15 psi 1 81660500

safety Valve, conbraco #13-202-08, 1” x 1”, 
15 psi 1 81660501

safety Valve, conbraco #13-213-08, 1¼” x 
1½”, 15 psi 1 81660505

safety Valve, conbraco #13-214-08, 1½" x 2", 
15 psi 1 81660503

miscellaneous fittings:

coupling, reducing, ½” x ¼” (mount syphon) 1 1 1 1 806602503

extension adapter, ½” fpT x ½” mpT
(mount Gauge Glass) 2 2 2 2 806604501

syphon, ¼” x 90° (mount pressuretrol) 1 1 1 1 8066030006

elbow, street, ¼” x 90° (mount syphon) 1 1 1 1 806601509

nipple, ½” x close (mount syphon) 1 1 1 1 806600040

plug extra Tappings: 

plug, pipe, ¾" countersunk 2 2 2 2 806603504

plug, pipe, 1½" countersunk 3 3 3 3 806603506

plug, pipe, ½" countersunk 3 3 3 3 806603510

plug, pipe, 1" countersunk 4 4 4 4 806603517

lowest permissible water level plate 1 1 1 1 8141307

SecTiON Vi - RePAiR PARTS (continued)

TABLe 4G
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7000derhc Gas Train - ei - 5006b Thru 5009b - usa

parT no. iTem
boiler siZe

5006b 5007b 5008b 5009b
81660151 robertshaw 7000derhc-s7c 1” x 1” Gas Valve (nat.) (1) (1) (1) (1)
-- or --

81660158 robertshaw 7000derhc-lp-s7c 1” x 1” Gas Valve (lp) (1) (1) (1) (1)
806604002 1” Ground Joint union (2) (2) (2) (2)
806600027 1” x 3” lg. -- nipple (3) (3) (3) (3)

SecTiON Vi - RePAiR PARTS (continued)
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Transformer, penn #h91wG piloT solenoid ValVe & piloT line reGulaTor
ei conTrol sysTem

u.s.a. - 5010b-5026b naT. Gas
canada - 5006b-5026b naT. Gas

parT no.                                     iTem

7136001 (1) “J” box mounting bracket 24V 100 Va Transformer - 120 60hZ primary
80160016 (2) penn y64T22-0 plate mounted
822666 (3) penn pilot solenoid Valve h91wG-6

8226005 pilot line regulator
nat. Gas - maxitrol rV-12-lT w/orange spring 4” to 8” wc

8136037 heyco a25f strain relief adaptor
8136038 heyco strain relief bushing sr-6p-4

SecTiON Vi - RePAiR PARTS (continued)
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Transformer & piloT line reGulaTor
Thermocouple conTrol sysTem - canada

parT no.                                    iTem

7016001 (1) “J” box mounting bracket
      24V - 40 Va Transformer - 120 60hZ primary

80160039 (2a) usa - honeywell plate mounted aT140d1012
80160014 (2b) canada - honeywell foot mounted aT72d1089

8226005 (3) pilot line regulator
      nat. Gas - maxitrol rV-12-lT w/orange spring 4” to 8” wc

SecTiON Vi - RePAiR PARTS (continued)
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Transformer, penn #h91wa-4 piloT solenoid ValVe & piloT line reGulaTor
ep conTrol sysTem

parT no.                                     iTem

7016003 (1) ep control mounting bracket
      24V - 40 Va Transformer - 120V 60hZ primary

80160039 (2a) usa - honeywell plate mounted aT140d1012
80160014 (2b) canada - honeywell foot mounted aT72d1089

822662 (3) penn pilot solenoid Valve h91wa-4, 120V
8226005 (4) nat. Gas - maxitrol rV-12-lT w/orange spring 4” to 8” wc
80160018 webster 612-6a7 ignition Transformer (not shown)

SecTiON Vi - RePAiR PARTS (continued)
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conTrol assembly and mounTinG brackeT
ep conTrol sysTems

SecTiON Vi - RePAiR PARTS (continued)
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ei conTrol sysTem - honeywell Q3481 piloT assembly

ei conTrol sysTem - piloT assembly

6236072   ei - 1, naT., 5006b - 5009b sections
                                          6236075   ei - 1, lp., 5006b - 5009b sections

6236076   ei - 2, naT., 5010b - 5026b sections
not available ........lp, 5010b - 5026b sections

parT no. iTem

103704-01 (1) Pilot Burner/Igniter/Sensor Honeywell Q3481B1206, Nat. Gas with NE24 orifice
100332-01 (1) Pilot Burner/Igniter/Sensor Honeywell Q3481B1180, LP Gas with KR14 orifice
6136054 (2) pilot Ground wire assembly, 36” (5006b - 5009b)
6137375 (2) pilot Ground wire assembly, 72” (5010b - 5026b)
8236015 (3) Vent Tube Tip (usa only) (5010b - 5026b sections only)
8236016 (4) Vent Tube clip - Tinnerman c4886a4-27 (usa only) (5010b - 5026b sections only)
8236048 (5) Vent Tube - ¼” x 18” long aluminum Tubing

for canada, omit Vent Tube, Vent Tube Tip and Vent Tube clips.  These items are not 
used on 5006b - 5009b sections, robertshaw Gas Valves - usa.

 

SecTiON Vi - RePAiR PARTS (continued)
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ep conTrol sysTem - piloT assembly

6236003 naT. Gas
not available for lp

parT no.                                     iTem

8236017 (1) Flame Rectification Pilot Ass’y
      Natural Gas - Honeywell Q179C1009 w/388146 AG Orifice

7136255 (2) ignition lead - honeywell r1061012 - 6’ long
7136256 (3) flame rod lead - honeywell r1298020 - 6’ long
8236021 (4) female rajah connector - honeywell 37356
6236020 (5) Ground wire - continental srGX-600 200°c - Green - 72” long
8236015 (6) Vent Tube Tip - (usa only)
8236016 (7) Vent Tube clip - Tinnerman c4886a4-27 (usa only)

SecTiON Vi - RePAiR PARTS (continued)
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APPeNDix A  -  FiGUReS

Figure
Number

Page
Number                               Description

Section i - Equipment Check List
usa 

kd boilers 5 & 6 u.s.a. equipment check list

canada
kd boilers 7 & 8 canadian equipment check list

fig. 1 9 dimensional data

Section ii - General information

Section iii - installation instructions
fig. 2 11 single manifold base 5006b Thru 5014b section boilers

fig. 3 12 dual manifold bases - 5015b Thru 5026b section boilers

fig. 4 12 leh section on base

fig. 5 12 assembly of center sections

fig. 6 13 arrangement of sections and canopy(s)

fig. 7 14 purpose of Tappings and Their locations

fig. 8 15 installation of built-in heater

fig. 9 15 Testing boiler assembly for leaks

fig. 10 16 sealing of base, installation of flue covers and canopies

fig. 11 16 attachment of flue covers

fig. 12 17 recommended steam boiler piping, Gravity return, 1 or 2 supply connections - 5006b Thru 5014b section boilers

fig. 13 18 recommended steam boiler piping, Gravity return, 3 supply connections - 5015b Thru 5020b section boilers

fig. 14 19 recommended steam boiler piping, Gravity return, 4 or 5 supply connections - 5021b Thru 5026b section boilers

fig. 15 20 Typical steam piping arrangement for boilers with pumped condensate return and boiler feed unit

fig. 16a 21 recommended water boiler piping 1 supply connection and 1 return connection, sizes 5006b Thru 5019b section 
boilers

fig. 16b 21 recommended water boiler piping, 3 supply connections and Two return connections, sizes 5020b Thru 5026b 
section boilers

fig. 17 22 recommended boiler piping for combination heating and cooling systems

fig. 18 22 installation of Jacket support brackets to base end panels

fig. 19 23 installation of Jacket end panels

fig. 20 23 Vestibule attachment diagram

fig. 21 24 exploded View of Jacket, 5006b Thru 5010b section boilers

fig. 22 25 securing of canopy/draft hood

fig. 23 26 canopy/draft hood mounting diagram

fig. 24 27 exploded View of Jacket, 5011b Thru 5019b section boilers

fig. 25 29 exploded View of Jacket, 5020b Thru 5022b section boilers

fig. 26 30 exploded View of Jacket, 5024b and 5026b section boilers

fig. 27 31 steam Trim and controls

fig. 28 32 mounting elevations of m&m 150 and a 67m float lwco

fig. 29 33 water Trim and controls

fig. 30 34 recommended piping to built-in Tankless heaters

fig. 31 36 installation of s8610m module

fig. 32 36 pilot piping - ei control system (robertshaw7000) usa 5006b Thru 5009b

fig. 33 37 pilot piping - ei control system (V88a) usa 5010b Thru 5026b - nat. Gas; canada - 5006b Thru 5026b - nat. Gas

fig. 34 38 installation of ep mounting bracket and controls

fig. 35 38 pilot piping, ep control system
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Figure
Number

Page
Number                               Description

Section iii - installation instructions (continued)

fig. 36 40 pilot piping, Thermocouple control system - canada only

fig. 37 40 installation of pilot safety switch, Thermocouple control system

fig. 38 41 single Vent system

fig. 39 41 manifold Vent system

Section iV - Operation
fig. 40 47 schematic wiring diagram - ei control system (robertshaw7000 Gas Valve) usa 5006b Thru 5009b

fig. 41 48 schematic wiring diagram - ei control system (V88 Gas Train) usa 5010b Thru 5014b; canada 5006b Thru 5014b

fig. 42 49 schematic wiring diagram - 5015b Thru 5026b section boilers, ei control system

fig. 43 50 ladder wiring diagram - 5015b Thru 5026b section boilers, ei control system

fig. 44 54 wiring diagram - 5006b Thru 5014b section boilers, ep control system

fig. 45 55 wiring diagram - 5015b Thru 5026b section boilers, ep control system

fig. 46 58 wiring diagram - 5006b Thru 5014b section boilers, Thermocouple control system (canada only)

fig. 47 59 wiring diagram - 5015b Thru 5024b section boilers, Thermocouple control system (canada only)

fig. 48 61 V8944b combination Valve

fig. 49 62 low fire adjustment - V4062 actuator

fig. 50 62 low fire adjustment - V9055a actuator

Section V - Service
fig. 51 64 removal of Jacket front panel

fig. 52 66 attachment of flue covers

fig. 53 66 cleaning of flueways

fig. 54-1 68 pilot locations

fig. 54-2 69 pilot locations

fig. 55 70 main burner flame adjustment

fig. 56 70 pilot flame - honeywell Q3481b

fig. 57 71 pilot flame honeywell Q179c pilot

fig. 58 71 pilot flame honeywell Q327a pilot w/Thermocouple

Section Vi - Repair Parts
fig. 59 75 base parts (5006b Thru 5014b)

fig. 60 77 base parts (5015b Thru 5026b)

fig. 61 79 integral canopy draft hoods and sections

fig. 62 83 Jackets

robertshaw 
Gas Train 90 7000derhc Gas Train - ei - 5006b Thru 5009b - usa

honeywell 
Gas Train 91 V88a Gas Train - usa

honeywell 
Gas Train 92 V88a Gas Train - canada (natural Gas only)

honeywell 
Gas Train 93 fluid power Gas Train - usa

honeywell 
Gas Train 94 diaphragm Valve lo-hi-lo Gas Train, usa (natural Gas only)

honeywell 
Gas Train 95 diaphragm Valve lo-hi-lo Gas Train, canada (natural Gas only)

honeywell 
Gas Train 96 fluid power Gas Train - canada

APPeNDix A  -  FiGUReS (continued)
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Figure
Number

Page
Number                               Description

Section Vi - Repair Parts (continued)

honeywell ignition 
module 97 ignition module #s8610m and support bracket, ei control system

penn Johnson 
control system 98 pilotstat #l62Gb & support bracket, Thermocouple control system

penn pilot solenoid 
Valve ass’y 99

Transformer, penn #h91wG-5 pilot solenoid Valve and pilot line regulator ei control system,
usa (5010b - 5026b) natural Gas;
canada (5006b - 5026b) natural Gas

maxitrol pilot reg 
ass’y 100 Transformer and pilot line regulator, Thermocouple control system (canada)

penn pilot solenoid 
Valve ass’y 101 Transformer, penn #h91wa-4 pilot solenoid Valve and pilot line regulator, ep control system

ep control ass’y 102 control assembly and mounting bracket, ep control systems 

honeywell Q3481 
pilot ass’y 103 ei control system - honeywell Q3481 pilot assembly

honeywell Q179c 
pilot ass’y 104 ep control system - pilot assembly

Miscellaneous
  figures 105 - 107 appendix a - figures

APPeNDix A  -  FiGUReS (continued)
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APPeNDix B  -  TABLeS

Table
Number

Page
Number                               Description

Section i - Equipment Check List

Section ii - General information

reference 10 clearances for boiler room space

Section iii - installation instructions
Table i 34 natural Gas (maximum capacity of piping in cubic feet of Gas per hour)

Table ii 34 multipliers to be used with Table i when pressure drop is not 0.3” wc

Table iii 34 Multipliers to be Used with Table I when Specific Gravity Other than 0.60

par: 38 35 installation of The remainder of The Gas controls

Section iV - Operation
par: 1c 43 reference should next be made to The applicable control system

Table iV 44 water content (Gallons) 5006b Thru 5026b models

par:  3 45 control Variations

flow chart 51 Trouble shooting Guide boilers equipped with s8610m intermittent electronic ignition

par:  5b 60 additional check on input

Section V - Service
rcf 65 important product safety information, refractory ceramic fiber product

form 73 service record, service performed

Section Vi - Repair Parts
index 74 repair parts index

Table 2a 76 series 5b base parts - 5006b Thru 5014b

Table 2b 77 series 5b base parts - 5015b Thru 5026b

Table 3a 80 series 5b integral canopy draft hoods - boiler sizes 5006b Thru 5010b

Table 3b 81 series 5b section replacement chart

Table 3c 82 series 5b base / pilot assemblies

Table 4a 84 series 5b Jackets - 5006b Thru 5015b

Table 4b 85 series 5b Jackets - 5006b Thru 5015b

Table 4c 86 series 5b Jackets - 5016b Thru 5026b

Table 4d 87 series 5b Jackets - 5016b Thru 5026b

Table 4e 87 complete Jackets

Table 4f 88 water Trim

Table 4G 89 steam Trim

robertshaw
Gas Train 90 7000derhc Gas Train - ei - 5006b thru 5009b - usa

honeywell
Gas Train 91 V88a Gas Train - usa

honeywell
Gas Train 92 V88a Gas Train - canada (natural Gas only)

honeywell
Gas Train 93 fluid power Gas Train - usa

honeywell
Gas Train 94 diaphragm Valve lo-hi-lo Gas Train, usa (natural Gas only)

honeywell
Gas Train 95 diaphragm Valve lo-hi-lo Gas Train, canada (natural Gas only)

honeywell
Gas Train 96 fluid power Gas Train - canada

honeywell
ignition module 97 ignition module #s8610m and support bracket, ei control system
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APPeNDix B  -  TABLeS (continued)

Table
Number

Page
Number                               Description

Section Vi - Repair Parts (continued)
penn Johnson 
control system 98 pilotstat #l62Gb & support bracket, Thermocouple control system

penn pilot solenoid 
Valve ass’y 99

Transformer, penn #h91wG-5 pilot solenoid Valve and pilot line regulator ei control system,
usa (5010b - 5026b) natural Gas;
canada (5006b - 5026b) natural Gas

maxitrol pilot reg 
ass’y 100 Transformer and pilot line regulator, Thermocouple control system (canada)

penn pilot solenoid 
Valve ass’y 101 Transformer, penn #h91wa-4 pilot solenoid Valve and pilot line regulator, ep control system

control assembly 102 control assembly & mounting bracket, ep control systems

honeywell Q3481 
pilot ass’y 103 ei control system - honeywell Q3481 pilot assembly

honeywell Q179c 
pilot ass’y 104 ep control system - pilot assembly

Miscellaneous
Tables 108 - 109 appendix b - Tables

rear cover limited warranty for commercial Grade boilers and parts/accessories
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