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SAFETY 
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RECOMMENDED SAFETY CONTROLS FOR 
IMMERSION HEATERS 

 
The combustion tube and controllers must be covered with liquid at all times 

when burner is operating. 
 

When draining the tank, the burner must be turned off one hour prior to 
opening the drain valve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FAILURE TO FOLLOW THESE GUIDELINES MAY 
RESULT IN AN EXPLOSION AND CATASTROPHIC 

FAILURE MAY OCCUR 
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IMPORTANT NOTES ON THE FIRETUBE 
 

It is the customer’s responsibility to ensure 
their firetube is in good shape prior to new 

burner installation. 
 

 The Firetubes provided with new Infern-O-Therm tanks are 
made from seamless, standard schedule pipe. 
 

 For burner retro-fits, the customer should fully inspect their 
firetube for any damage before installing the new burner. 
 

 Firetubes should be free of cracks and excessive corrosion. 
 

 Firing Infern-O-Therm burners that are not structurally 
sound should not be fired. Doing so can result in 
catastrophic failure. 
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WARNING 
 

This product should only be operated or serviced by trained and 
authorized personnel. Operators and service personnel must always 
consult the owner’s manual supplied with this product and be conversant 
and knowledgeable of its contents.  
 
Always read and understand the information contained in this 
manual before operating your equipment. If you have any Questions 
or find any omissions, contact Meeker Equipment immediately before 
operating your equipment.  
 
Allow only trained and authorized persons to operate or service your 
equipment. Uninformed operators or improper operation can result 
in accidents, injuries, or death. Unauthorized service may void your 
equipment warranty, lead to equipment damage, and jeopardize your 
safety and that of others. 
 
When in doubt, always read the manual. 
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SAFETY DISCLAIMER 
 

THE FOLLOWING INFORMATION FOUND IN THIS MANUAL 
IS NOT INTENDED TO COVER EVERY POSSIBLE SAFETY 

HAZARD THAT COULD OCCUR AT A FACILITY. 

MEEKER EQUIPMENT, INC. DOES NOT REPRESENT THAT 
THIS INFORMATION IS COMPLETE AND ALL INCLUSIVE IN 

TERMS OF SAFETY WARNINGS. 

IT IS THE SOLE RESPONSIBILITY OF THE PLANT OWNER 
AND/OR MANAGEMENT TEAM TO ONLY EMPLOY PROPERLY 
TRAINED, EXPERIENCED AND AUTHORIZED PERSONNEL TO 

OPERATE, CLEAN, ADJUST, MAINTAIN, AND OR MODIFY 
COMPONENTS OF THE COMBUSTION SYSTEM. 

IT IS THE PLANT FOREMAN’S RESPONSIBILITY TO ENSURE 
THAT ALL EMPLOYEES READ AND UNDERSTAND THE 

COMPONENTS OF THIS MANUAL AND ALL OTHER 
INSTRUCTIONS RELATED TO THE OPERATION. 
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SAFETY 
Safety is a matter of common sense. Established safety rules must be 
enforced at all times. Plant personnel must understand that written rules 
and procedures cannot be developed for every element of asphalt 
production. It is therefore the responsibility of all plant personnel 
continuously improve their knowledge of safety procedures and 
requirements, by attending required safety schools and meetings.  

Follow these six basic rules at all times:  

1. Prior to beginning any inspection, maintenance, or repair of any 
component, energy isolating devices are mandatory, as well as 
lockout/tag out procedures to prevent unexpected start-up and/or the 
releasing of stored energy.  

2. Never attempt to clean, lubricate, or adjust any machine while it is in 
motion.  

3. Never employ personnel who have not completed all safety training 
for maintenance, inspection, and/or operation of any asphalt 
equipment.  

4. Always stand clear of all components while they are operating. Never 
place any part of your body in a location which may cause personal 
injury from entanglement, pinching, crushing, etc.  

5. Be sure all personnel dress properly in accordance to the OSHA 
manual.  

6. Be sure all personnel wear OSHA approved eye protection.  
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SAFETY WARNING 

EMPLOY ONLY LICNSED ELECTRICIANS TO WORK ON 
ELECTICAL EQUIPMENT, MOTOR CONTOL CENTERS AND 

ANY ELECTRICAL APPARATUS.  

Never allow any personnel that are not licensed electricians to 
inspect, troubleshoot, repair or service any electrical components.  

Never allow any plant personnel to remove cover panels from motor 
control centers for purposes of inspection, repair, or replacement of 
basic components.  

Be sure personnel is aware of the location of primary power feed shut 
offs for motor control centers. Always lockout the motor control main 
disconnect when it is shut off.  

Failure to shut off and lockout the motor control center main disconnect 
is a critical mistake that may cause injury or death to plant or service 
personnel working in or around the machine.  



Meeker Equipment 
Model 400 Infern-O-Therm Burner 
Operation and Service Manual 
 

 
 
 
 
 
 
 
 

 
 
2 

INSPECTION AND 
WARRANTY 
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INSPECTION UPON RECIEVING 
 

WHEN EQUIPMENT ARRIVES  
 
When equipment arrives, inspect the equipment prior to unloading.  Care should be 
taken to inspect all parts and components.  If damage is found, follow these 
instructions:  
 
1. Notify the transportation company immediately of any damage to the 

equipment.  
 
2. Write on the bill of lading any damage to the equipment BEFORE the unit 

gets unloaded.  
 
3. Phone Meeker Equipment Co., Inc. at 1-888-333-0323 immediately and 

identify the damage to a Meeker Equipment Co., Inc. representative.  
 
4. Take any photographs of the damaged equipment prior to unloading the 

equipment.  
 
Failure to follow these procedures will nullify any warranty on the equipment and 
the damage will be considered the responsibility of the end-user. 
 



 

=============================================================== 
MEEKER EQUIPMENT 
Infern-O-Therm Burner 
Operation and Service Manual 

 
EQUIPMENT DATA SHEET 

 
------------------------------------------------------------------------------------------------------------ 

DO NOT REMOVE! 
This sheet contains important information about your equipment. 

-------------------------------------------------------------------------------------------- 
 
Please refer to information below when contacting us for assistance. 
 
JOB INFORMATION 
 
Customer Name:  
 
 
Customer Location: 
    
 
Meeker Job #:  
 
 
Model #:  
 
 
Serial #:  
 
 
Description:  
 
 
Ship Date:  
 
 
 
 
 

 
Meeker Equipment Company, Inc.   Meeker Equipment Company, Inc. 
1440 Industry Road  5602 State Route 655 
  Belleville, PA 17004 
Hatfield, PA 19440  (PH) 717-667-6000 
(PH) 215-361-2900 (FX) 717-667-6730 
(FX) 215-361-1725 
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SERIAL NUMBER IDENTIFICATION 
 

THE TAG SHOWN BELOW WILL BE LOCATED ON THE FAN 
HOUSING OF EVERY MODEL BURNER. 

 
 

 
 

DO NOT REMOVE PRODUCT TAG 
FROM EQUIPMENT 
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P.O. BOX 925 LANSDALE, PA 19446 ph. 610-277-4258 fax 215-361-1725  

New Equipment Standard Limited Warranty  

Warranties and Limitations of Remedies.  All equipment and material not manufactured or designed by Seller 
shall receive only such warranty, if any, as is given by the manufacturer thereof. Seller warrants that each item of 
equipment or part(s) manufactured or designed for integration into a product by Seller, except “used 
equipment” sold hereunder, shall be free from defects in material and fabrication for a period of six (6) months 
from the date of shipment. Seller makes no other express warranty (except such express warranties, if any, as may 
be made in any written proposal to Buyer, or in any separate written warranty delivered to Buyer, and then 
only when such proposal or separate warranty is signed by a duly authorized officer of the Seller) and makes no 
implied warranties with respect to such equipment. THE FOREGOING EXPRESS WARRANTIES ARE IN LIEU 
OF ALL OTHER WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE. If the equipment herein sold is air pollution equipment, the Seller 
shall not be liable for damages caused by abrasion, corrosion, excessive temperature, condensation of moisture, 
chemical attack, fire, explosion, improper operation contrary to the instructions issued by Seller, insufficient 
maintenance, circumstances beyond the control of Seller or operation of the equipment under substantially different 
conditions than those stated in the specifications.  BUYER’S SOLE AND EXCLUSIVE REMEDY FOR BREACH 
OF ANY WARRANTY MADE, INCLUDING ANY SUBSEQUENTLY MADE WRITTEN WARRANTY, 
SHALL BE THE RIGHT TO REQUIRE SELLER TO REPAIR AT PLACE OF SHIPMENT OR, AT SELLER’S 
OPTION, TO REPLACE F.O.B. PLACE OF SHIPMENT, ANY DEFECTIVE EQUIPMENT. Buyer will pay for 
the cost of disassembling and returning the allegedly defective equipment or parts to Seller’s place of business 
for such repair or replacement.  Buyer will be responsible for freight to return alleged defective equipment or parts 
to factory for inspection, and/or freight to ship replacement parts to buyer’s place of business. In the event that 
buyer requests Service Personnel to replace alleged defective parts, buyer agrees to pay, in full, costs for 
Service Personnel 30 days from date of invoice. In the event that buyer requests seller to ship replacement parts 
for allegedly defective parts, buyer agrees to pay all freight costs 30 days from date of invoice.  In the event that 
repair or replacement is an ineffective remedy, Buyer’s sole and exclusive additional remedy is the right to recover 
an amount not to exceed the amount paid to the Seller for the allegedly defective item of equipment upon the return 
of the defective item of equipment to Seller at Buyer’s cost, if so requested by Seller.  Written notice is required 
specifying in what particular manor the item of equipment is considered to be defective. Notice of warranty claims 
must be made by the Buyer in writing to Meeker no later than fourteen (14) calendar days following the 
warranty's expiration date. Notice must specify in what particular manor the item of equipment is considered to be 
defective.  

Buyers Absolute Release of Incidental and/or Consequential Damages  
IN NO EVENT SHALL SELLER BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, AS 
DEFINED BY THE UNIFORM COMMERCIAL CODE OR FOR THE LOSS OF PROFITS OR REVENUE, OR 
FOR LOSS OF USE, OR FOR ACTUAL LOSSES OR FOR LOSS OF PRODUCTION OR PROGRESS OF 
CONSTRUCTION, WHETHER RESULTING FROM DELAYS IN SHIPMENT, DELIVERY OR 
PERFORMANCE, OR FOR SELLER’S BREACH OF ANY WARRANTY. In the event Buyer repairs or alters the 
equipment without Seller’s prior written consent, then Seller’s warranty shall terminate at the time of such repairs or 
alterations.  If trade-in equipment is made by the Buyer hereunder to pay part of the purchase price, Buyer hereby 
represents and warrants to the Seller that the equipment traded-in to Seller is owned by the Buyer in his sole name, 
that the equipment is free and clear of all liens and encumbrances and that the Buyer has the right to, and does 
hereby, convey all of his rights, title, and interest in the equipment to the Seller.  
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INSTALLATION 

 
 
 



 

Meeker Equipment 
Model 400 Infern-O-Therm Burner 
Operation and Service Manual 

FUEL OIL LINE INSTALLATION 
1-Two Pipe System:  This method is preferred because any air in fuel line will self-vent. 

a) By pass plug must be installed. 
b) Refer to fuel pump instructions for connections. 

2-One Pipe Installation: This method is acceptable but should be done in the following manner. 

a) By-pass plug must be installed. 
b) Install a flare tee in the supply line three of four feet before fuel pump. 
c) Connect supply line to either inlet port. 
d) Connect third port to tee and bottom of return port. 

Note: This installation will not self-vent air but will sufficiently cool the oil pump. 

This method can only be used when the bottom of the fuel tank is higher than the burner. 

USE ONLY 1/2” OD COPPER LINE AND ONLY FLARE FITTINGS FOR OIL SUPPLY. 
Compression fitting may cause air leaks. 

Refer to fuel pump instruction sheet. 
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INSTALLATION FOR OIL FIRED HOT WATER 
SYSTEM 

 
1. Standard for Infern-O-Therm burner is 115 volt single phase power to burner enclosure. 
2. Fuel pump hook up to use ½” OD copper with all connections flared. 

Fuel filter recommended, Two Pipe fuel pump hook up is recommended (follow fuel 
pump instruction sheet. 

3. Water inlet system operates independently of burner operation, power is 115 volt. High 
water cutoff is wired through solenoid valve to allow water to flow through copper water 
inlet manifold when the water level in tank drops.  (Follow wiring and piping schematics) 

4. Infern-O-Therm burner will not operate until water level is 4” above highest point of 
firetube, 

5. After above procedures have been done, turn burner switch on and reset Fireye control by 
pushing reset button, (Power must be on the reset Fireye control) 

6. Oil Flow rate and Pressure Data 
 
 
 
 
 
 
 
 
 
 
 

7. Model 300 & 400 burners require propane ignition, a 100# propane tank is recommended 
with a GTP-R-F-R632A-CFF regulator and a GTP-A-P-ME-1669-12 Pig Tail Adapter.  
The table below shows the recommended pilot pressures. 
 
 
 

 

MODEL 
NUMBER 

BTU 
INPUT 

NOZZLE 
SIZE 

OIL 
PRESSURE 

PROPANE 
PILOT 

48/13 310,500 2.25 GPH 100 PSI NO 
48/100 414,000 3.00 GPH 100 PSI NO 

150 621,000 4.50 GPH 100 PSI NO 
200 828,000 6.00 GPH 100 PSI NO 
300 1,380,000 10.00 GPH 100 PSI YES 
400 2,760,000 15.00 GPH 180 PSI YES 

MODEL NUMBER 
PILOT GAS PRESSURE 

PROPANE NATURAL GAS 
300 11” WC 14” WC 
400 11” WC 14” WC 
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CONTROLS 
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MEP230H PROGRAMMER MODULE 
DIPSWTICH SETTINGS 

 
THE PICTURE BELOW SHOWS HOW THE DIPSWITCHES SHOULD BE SET 

FOR INFERN-O-THERM BURNERS RUNNING ON GAS. (ALL OPEN) 
 

 
 
 

 

 

 

 

 

 

 

  

DIPSWITCH GUIDE 
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START-UP 
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SEQUENCE OF OPERATIONS 
MODEL 300 

 
OIL: 

 
1. With power on, and a call for heat, the burner motor is 

energized. 
2. 30 second pre-purge period. 
3. After 30 second pre-purge, oil valve and ignition 

transformer are energized. 
4. When flame is detected, ignition transformer is de-

energized. 
5. When temperature control is satisfied, burner shuts off. 

 
GAS: 

 
1. With power on, and a call for heat, the burner motor is 

energized. 
2. 30 second pre-purge period. 
3. After 30 second pre-purge, gas pilot valve and ignition 

transformer are energized. 
4. When flame is detected, the valve actuator is energized. 

The actuator opens fully in 30 seconds. Main flame is now 
established. Ignition Transformer is de-energized. 

5. When temperature control is satisfied, burner shuts off. 
 

Note: Burner Must be energized to reset Fireye Control. 
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GAS FIRED BURNER STARTUP DETAILS 
 

1. Installer must install gas regulator, sized to handle gas pressure from 
gas main to proper water column inches according to burner size (see 
chart on next page). 
 

2. Install Monometers on gas line before the Main Fire Maxitrol and in 
tee located under gas pressure switch. 
 

3. Pilot Maxitrol – set adjustment screw 7/8” of the way in. 
 

4. Main Fire Maxitrol – Set adjustment screw in about 1 1/2” to start. 
 

5. Check Monometer reading against gas chart with burner in off 
position.  Adjust main regulator installed by owner to achieve proper 
setting. 
 

6. Close the ball valve on the main gas line and open the ball valve on 
the pilot line.  

 
7. Start burner to make sure the burner fires and pilot is working 

properly. (Approx. 2 minutes) 
 

8. Slowly open the main gas line ball valve until completely open and let 
the burner run for another 2 minutes.   

 
9. Adjust Maxitrol Regulator for best fire (see chart on next page). 

 
10. Turn the burner off and attempt a normal start-up, if successful, allow 

the burner to run for 4 minutes. 
 

CAUTION: On Gas/Oil Combination burner fuel pump must have 
two oil lines, suction and return or the pump coupling must be 
removed when burning gas. 
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GAS PRESSURE INFORMATION 

 INFERN-O-THERM RECOMMENDS FISHER MODEL CS400 OR 
CS800 REGULATORS TO BE INSTALLED UPSTREAM OF THE 
BURNER GAS TRAINS. 
 

 THESE REGULATORS ARE NOT INCLUDED WITH THE BURNER 
GAS TRAIN AND YOUR SALESMAN SHOULD BE CONSULTED FOR 
REGULATOR SELECTION. 

 THE TABLE BELOW SPECIFIES THE GAS PRESSURES AND FLOW 
RATES REQUIRED FOR EACH BURNER.  THE “OFF” COLUMN IS 
THE PRESSURE SHOULD COME FROM FISHER REGULATOR TO 
GAS TRAIN.  THE “ON” COLUMN IS WHAT THE MAXITROL 
REGULATOR SHOULD BE SET TO. 

 

ALL GAS INSTALLATIONS SHOULD BE PERFORMED BY A TRAINED 
PROFESSIONAL. 

MODEL 
NUMBER 

BTU 
INPUT 

NAT GAS 
CFH 

PROPANE 
CFH 

GAS PRESSURE 
IGNITION 

OFF ON 
48/13 310,500 300 120 10" WC 3-6" WC ELECTRIC 

48/100 414,000 400 160 10" WC 3-6" WC ELECTRIC 

150 621,000 600 240 10" WC 4-6" WC ELECTRIC 

200 828,000 800 320 10" WC 6-8" WC ELECTRIC 

300 1,380,000 1350 540 14" WC 6-10" WC ELECTRIC 

400 2,760,000 2700 1080 14" WC 8-10" WC ELECTRIC 
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IMPORTANT HOT WATER OPERATION NOTES 

 All start-up procedures must be performed by a qualified service 
technician. 
 

 Follow fuel pump hook up instructions, failure to do so will 
damage the pump. 
 

 Set Aquastat control to desired water temperature (190 Degrees 
Max). Set Aquastat high limit 15 Degrees higher. (This control has 
red reset button). 
 

 Combustion test must be performed and recorded upon start up to 
insure equipment warranty. 
 

 If the burner is a gas/oil combination burner and the fuel pump is 
not piped to a two pipe fuel oil system, the pump to fan coupling 
must be removed, the fuel pump cannot be run dry. 
 

 Install stack muffler when running on gas only. 
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MANUAL START-UP AFTER EXTENDED SHUT 
DOWN ON ASPHALT SYSTEMS 

 
Although the Infern-O-Therm heating system operates automatically, manual start-
up is necessary after an extended shutdown period where the Asphalt temperature 
has fallen below 100 Degrees F.  The manual start-up procedure is outlined below. 
 

The Burner should be MANUALLY cycled ON and OFF for a period of 
approximately two hours in the following manner: 

 
   1st Hour 
    

1. ON for 5 minutes. 
 
2. OFF for 10 minutes. 

 
2nd Hour 
 

1. ON for 10 minutes. 
 

2. OFF for 5 minutes. 
 

This above cycling schedule will liquefy the asphalt surrounding the Heat 
Exchange Tube and allow the metal to expand normally.  After this two-hour 
manual cycling period, the heating system may be returned to automatic operation. 
 

DO NOT DRAW PRODUCT LEVEL BELOW TOP OF 
FIRETUBE,  

EXPLOSION MAY OCCUR 
 

Permanent Damage to heat transfer tube may result if this 
start-up procedure is not followed exactly. 
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SERVICE AND 
TROUBLESHOOTING 
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SERVICING THE NOZZLE 
 

REMOVE NOZZLE ASSEMBLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCONNECT ELECTRODE WIRES, REMOVE OIL LINE, 

REMOVE GAS LINE, AND REMOVE BOTHE SCREWS 
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REMOVE NOZZLE FROM NOZZLE ADAPTER 
 

PLACE ¾” BOX WRENCH ON NOZZLE ADAPTER. 
PLACE 5/8” BOX WRENCH ON NOZZLE 

REMOVE NOZZLE BEING CAREFULE NOT TO BEND OR 
DISTORT FUEL LINE 
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CLEANING THE NOZZLE 
 

REMOVE INTERNAL NOZZLE SCREEN USING FINGER 
PRESSURE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
REMOVE NOZZLE INTERNAL DISTRIBUTER USING CARE 

NOT TO RAISE BURRS (BE SURE LIGHT CAN BE REFLECTED 
FROM ALL BRIGHT SURFACES) 
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AFTER NOZZLE IS DISASSEMBLED, USE CLEANER FOR 
NOZZLE PARTS, ZIP CLEANER OR FREON CLEANER. DO NOT, 
UNDER ANY CIRCUMSTANCES, INSERT ANYTHING INTO THE 

NOZZLE HOLE EXCEPT A SOFT WOOD TOOTHPICK FOR 
ANYTHING HARDER WILL DESTROY ITS WALLS AND RUIN 

ITS ATOMIZATION. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
TO CLEAN SLOTS IN NOZZLE INTERNAL DISTRIBUTOR, USE 
PAPER OR BUSINESS CARD. SINCE THE SLIGHTEST SPECK 
OF DIRT WITHIN THE NOZZLE WILL AFFECT THE FLAME. 

THE CLEANING MUST BE THOROUGH.  
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SETTING THE ELCTRODE GAP 
 

1. Remove the nozzle assembly, as shown in the 
previous section. 
 

2. To adjust electrodes, loosen set screw on mounting 
plate. 
 

3. Set electrode gap according to the measurement on the 
drawing on the next page. Electrode tips are generally 
slightly forward of nozzle by 1/8”.  Center of nozzle 
tips is 3/8” and the gap between the tips should be 
3/16” 
 

4. Be sure to mark nozzle tube with file or other sharp 
object before changing its position. 
 

5. Nozzle tube should be 7/16” back from the nozzle 
orifice plate.  



COMBINATION BURNER NOZZLE
POSITION OF THE ELECTRODE ENDS

IN RELATION TO THE NOZZLE ARE CRITICAL

COMBINATION BURNER NOZZLE
POSITION OF THE ELECTRODE ENDS

IN RELATION TO THE NOZZLE ARE CRITICAL

COMBINATION BURNER NOZZLE
EXPLODED DETAILS

1

1

2

2

3

3

4

4

A A

B B

SHEET 1  OF 1 

  DWG NO:

TITLE:

COMBINATION BURNER NOZZLE EXPLODED

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

COMBINATION BURNER NOZZLE

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:5/15/2014
CHECKED BY: DATE:

VIEW AND CRITICAL DIMENSIONS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BNR-IOT-112-C1
BNR-IOT-111-C2
BNR-IOT-111-D3
BNR-IOT-111-E4
NP-SS-304-40-.125X65
BNR-IOT-1176
SEE NOZZLE SELECTION TABLE7
NP-CS-40-.25X58
BNR-IOT-111-B9
BNR-IOT-116-A10
BNR-IOT-111-K11
BNR-IOT-11312
ELB-G-40-.513

MUST CLEAR 
1/4 in TO GROUND

1/8 in - 1/4 in

3/8 in

2 1/4 in

3 5/8 in
1 7/8 in

3/16 in

3/8 in

NOZZLE SELECTION TABLE
 MODEL NOZZLE PART NUMBER FLOW (GPH)
48/13 BNR-IOT-118-2.25 2.25
48/100 BNR-IOT-118-3.00 3

150 BNR-IOT-118-4.50 4.5
200 BNR-IOT-118-6.00 6
300 BNR-IOT-118-10.0 10
400 BNR-IOT-118-15.0 1510

5

11

8

13

4 4 3 3 2 2

1 12 6 7

9

9



INFERN-O-THERM TROUBLE SHOOTING GUIDE

8. Recheck current from 
transformer.

No sufficient spark at 
transformer.

Transformer may be weak and spark 
may be blown away from electrodes.

BURNER LIGHTS BUT BACKFIRES:
11. Recheck controls. Firing rate off. Electrode setting off.

BURNER LIGHTS, BUT WILL NOT STAY ON:

9. Recheck fireye controls.

Fireye control can't see 
ultraviolet and relay will not 
hold in.

Quartz lens may be dirty, improper 
oil pressure, open wire to flame 
scanner, defective fireye control, 
defective scanner, or defective 
quartz lens.

10. Check Volage to flame 
scanner (connect DC volt meter 
to test jacks set on 25 volt DC 
scale). Initiate a normal startup. 
When flame is present, test meter 
should read 4 volts DC. It is 
normal for the meter fluctuate, if 
the meter bends backwards, 
reverse the leads.

Voltage may be in-correct.

Open wire from terminal block #4 
(yellow) at fireye control or 
defective transformer.

MOTOR RUNS, SOLENOID OPENS, AND TRANSFORMER HAS SPARK:

7. Check electrode setting and 
nozzle.

No spark or ignition. Electrodes & nozzle setting may be 
off or parts may be dirty.

Open wire in line or loose 
connection or defective switch. 
Operating control relay will not pull 
in loose connection in 2 x 4 junc. 
Box at temp. control or open wire in 
control circuit.

No power at terminal block, 
(black and white terminals.)          
No power at terminal block, 
(white and red terminals.)

6. Check fuel supply, Make sure 
there is fuel by opening bleeder 
on side of fuel pump.

No fuel Supply. Clogged oil line, filter, or fuel pump 
screen as a result of dirty oil.

2. Check Power at terminal    
block.

POWER AT FUSE BOX AND TERMINAL BLOCK OKAY:

3. Check power at motor.
No power at Motor. Open wire at burner motor or 

defective motor.

4. Check power at Solenoid 
Valve.

No Power at Solenoid Valve. Open wire at terminal block #3 from 
fireye control or defective solenoid 
valve.

MOTOR RUNS AND SOLENOID OPENS:
5. Check spark from transformer 
(remove both wires from 
electrodes and keep a gap)

No Spark at transformer.

ELECTRICAL CIRCUITS AND TROUBLE SHOOTING:

SERVICE PROCEDURE PROBLEM CAUSE

1. Check power at fuse box. No Power Blown Fuse

Meeker Equipment
Model 400 Infern-O-Therm Burner
Operation and Service Manual
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MODEL 400 ASSEMBLY DRAWING
GAS BASE, COMBUSTION HEAD, & NOZZLE DETAILS
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  DWG NO:

TITLE:

MODEL 400 COMBINATION BURNER

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

MODEL 400 ASSEMBLY DRAWING

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:10/16/2014
CHECKED BY: DATE:

ASSEMBLY DETAILS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BNR-IOT-E-100-G-4001
NP-G-40-.5XCL2
TEE-RED-G-40-.5X.5X253
BNR-FE-60-12574
BNR-FE-35-695
BNR-IOT-101-D6
BNR-IOT-101-E7
BNR-IOT-101-F8
BNR-IOT-E-101-C9
MODEL 300 & 400 COMBUSTION HEAD10
ELB-CO-40-90-111
TB-CO-.7512
BNR-IOT-111-A13
BNR-IOT-111-F14
BSH-G-ST-.25X.12515
BNR-IOT-E-121-A16
BNR-IOT-E-111-B17
BNR-IOT-101-G18
BNR-E-IOT-101-B19
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MODEL 400 ASSEMBLY DRAWING
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TITLE:

MODEL 400 COMINATION BURNER

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

MODEL 400 ASSEMBLY DRAWING

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:10/16/2014
CHECKED BY: DATE:

ASSEMBLY DETAILS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BSH-G-ST-.25X.12515
BNR-IOT-E-121-A16
BNR-IOT-114-A17
MEC-EN-4X4X2.12518
BNR-IOT-11419
BNR-IOT-E-102-40020
LBL-IOT-MTL-MFG TAG21
BNR-IOT-139-C22
BNR-IOT-E-139-A-460-C23
BNR-IOT-E-12624
BSH-G-ST-.75X525
ELB-B-90-.375 FLR X .5 MPT26
RVT-AL-POP-.12527
BLT-CS-HX-GR5-ZC-.25X.528
BLT-CS-HX-GR5-ZC-.25X.87529
SCW-CS-PH-ZC-8-32X130
BNR-IOT-E-122-B31
WSH-CS-FLAT-ZC-.2532
WSH-CS-LK-ZC-.2533
WSH-RU-FLAT-.2534
NUT-CS-HX-GR5-ZC-.2535
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20
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MODEL 400 ASSEMBLY DRAWING
MOTOR, FAN, AND OIL PUMP

MODEL 400 ASSEMBLY DRAWING
MOTOR, FAN, AND OIL PUMP
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TITLE:

MODEL 400 COMBINATION BURNER

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

MODEL 400 ASSEMBLY DRAWING

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:10/16/2014
CHECKED BY: DATE:

ASSEMBLY DETAILS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BNR-IOT-E-121-A16
BNR-IOT-E-102-40020
BNR-IOT-E-12624
BNR-IOT-E-122-B31
BNR-IOT-12536
BNR-IOT-E-10337
BNR-IOT-E-12438
BNR-IOT-12239
BNR-IOT-E-12340
BNR-IOT-E-103-A41
BNR-IOT-E-103-B42
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24

16 39
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20 40

38 42 42

42 42 37
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MODEL 400 ASSEMBLY DRAWING
FAN HOUSING & GAS BASE

MODEL 400 ASSEMBLY DRAWING
FAN HOUSING & GAS BASE

MODEL 400 ASSEMBLY DRAWING
FULL ASSSEMBLY
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  DWG NO:

TITLE:

MODEL 400 COMBINATION BURNER

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

MODEL 400 ASSEMBLY DRAWING

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:10/16/2014
CHECKED BY: DATE:

ASSEMBLY DETAILS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BNR-IOT-E-100-G-4001
BNR-IOT-E-102-40020
BNR-IOT-E-11543
BNR-IOT-E-102-A44
BNR-IOT-E-102-C46

1

46

44

1

20

46

44

43



MODEL 300 & 400 COMBUSTION HEAD
ASSEMBLY DETAILS

1
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  DWG NO:

TITLE:

MODEL 300 & 400 COMBUSTION HEAD

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

MODEL 300 & 400 COMBUSTION HEAD

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:6/25/2014
CHECKED BY: DATE:

ASSEMBLY DETAILS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BNR-IOT-E-1011
BNR-IOT-1302
BNR-IOT-E-130-A3

3 1 3 2

33



MODEL 400 GAS TRAIN
GAS TRAIN PART IDENTIFICATION
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  DWG NO:

TITLE:

MODEL 400 GAS TRAIN

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

MODEL 400 GAS TRAIN

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:6/25/2014
CHECKED BY: DATE:

DETAILS

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
PART NUMBERITEM

BNR-IOT-8001
BNR-IOT-8012
BNR-IOT-8143
BNR-IOT-8154
BNR-IOT-8125
BNR-IOT-8136
GTP-R-MX-R9110-5157
GTP-R-MX-R5310-4128
V-BL-BRS-SH-.759
V-BL-BRS-SH-210

1

42

57

10

9

6 8

TO GAS PILOT
SOLENOID VALVE
ON PANEL BOX

TO NOZZLE 
ASSEMBLY

TO GAS 
BASE

3



CONTROL PANEL FOR COMBO/OIL BURNERS (MODELS 400)

ORIFICE BRICK

OIL NOZZLE TUBE ADAPTER 

STANDARD NOZZLE ADAPTOR

OIL NOZZLE (15 GPH)

COMBUSTION HEAD ASSEMBLIES & PARTS

NOZZLE ASSEMBLY GASKET

MODELS 48/13-400 NOZZLE MOUNTING PLATE (GAS/COMBO)

ELECTRODE PORCELAIN ASSEMBLY, SET OF 2

NOZZLE ASSEMBLY SET SCREW
ELECTRODE COMPRESSION SHELL
ELECTRODE COMPRESION RING 
ELECTRODE COMPRESSION NUT
NOZZLE ASSEMBLY MOUNTING NUT 
GAS PILOT ADAPTER

BNR-IOT-111

1/8" X 6" LONG NIPPLE

1/2" GALVANIZED ELBOW
1/4" X 5" LONG NIPPLE

CONTROL PANEL FOR COMBO/OIL BURNERS (MODELS 300)

BNR-IOT-118-12 OIL NOZZLE (12 GPH)

BNR-IOT-111-A
BNR-IOT-111-B
BNR-IOT-111-C

ELB-G-40-.5
NP-CS-40-.25X5
NP-SS-304-40-.125X6

BNR-IOT-E-139-A-110-C
BNR-IOT-E-139-A-460-C

BNR-IOT-130

MODELS 48/13-400 NOZZLE ASSEMBLY (COMBO)

BNR-IOT-112-O MODELS 48/13-400 NOZZLE MOUNTING PLATE (OIL ONLY)

NOZZLE ASSEMBLIES & PARTS

BNR-IOT-116-A

BNR-IOT-117

BNR-IOT-111-D
BNR-IOT-111-E
BNR-IOT-111-J

BNR-IOT-111-F
MODELS 48/13-300 NOZZLE ASSEMBLY (OIL ONLY)

BNR-IOT-111-G MODELS 48/13-400  NOZZLE ASSEMBLY (GAS ONLY)

COMPREHENSIVE PARTS LIST FOR 
MODELS 300 AND 400 BURNERS.

BLT-CS-HX-GR5-ZC-.25X.625 COMBUSTION HEAD SCREW

BNR-IOT-E-101-AA
BNR-IOT-E-101

MODELS 300 & 400 COMBUSTION HEAD ASSEMBLY
MODELS 300 & 400 COMBUSTION HEAD

FIRE-EYE WIRING BASE
FIRE-EYE MICRO M CHASSIS
FIRE-EYE PROGRAMMER MODULE

OIL SOLENOID VALVE

BNR-IOT-111-K
BNR-IOT-112-C

BNR-IOT-113

BNR-IOT-E-139-A-110-G CONTROL PANEL FOR GAS BURNERS (MODELS 300)
BNR-IOT-E-139-A-460-G CONTROL PANEL FOR GAS BURNERS (MODELS 400)

BNR-IOT-127-A EMERGENCY SWITCH COVER 2X4

BNR-FE-61-3060
BNR-FE-MEC120
BNR-FE-MEP560

BNR-IOT-121

BNR-IOT-118-15

PANEL BOX PARTS

BNR-FE-MEUV4 FIRE-EYE MICROM AMPLIFIER

Meeker Equipment
Model 300-400 Infern-O-Therm Burners
Operation and Service Manual



SWT-W-AH7810UD
SCW-CS-FH-ZC-10-32X.5 PANEL BOX SCREW

BNR-IOT-101-D COMBUSTION HEAD GLASS PEEPHOLE

BLT-CS-HX-GR5-ZC-.25X.75 1/4" X 3/4" LONG HEX HEAD MACHINE SCREW 

BLT-CS-HXWSH-GR8-ZC-.375X13/8" X 1" LONG HEX WASHER HEAD MACHINE SCREW 
BLT-CS-ZC-8-32 X .5 #8-32 X 1/2" LONG SLOT/SQUARE HEAD MACHINE SCREW
BNR-FE-35-69 FIRE-EYE HEAT INSULATOR
BNR-FE-60-1257 FIRE-EYE UNION WITH QUARTZ WINDOW

PANEL BOX MOUNTING PLATE

OIL PUMP

IGNITION TRANSFORMER

BNR-IOT-101-E

BNR-IOT-139-C

BNR-IOT-122
BNR-IOT-122-B

BURNER PARTS
BLT-CS-HX-GR5-ZC-.25X.5

BLT-CS-HX-GR5-ZC-.25X.875

BNR-FE-UV1A3

1/4" X 1/2" LONG HEX HEAD MACHINE SCREW

1/4" X 7/8" LONG HEX HEAD MACHINE SCREW 

FIRE EYE ULTRA-VIOLET SCANNER WITH 3 FT FLEX

GASKET COMBUSTION HEAD PEEPHOLE
BNR-IOT-101-F FRAME COMBUSTION HEAD

3/8" X 7/8" LONG HEX HEAD MACHINE SCREW 

3 PHASE TOGGLE SWITCH

HANDY BOX COVER
12 X 10 PANEL BOX (EMPTY)

2 X 4 HANDY BOX BLANK COVER
4 X 4 JUNCTION BOX
3 PH MOTOR CONTACTOR
OVERLOAD FOR 3 PH CONTACTOR
2 AMP FUSE

14 X 12 PANEL BOX (EMPTY)
14 X 12 PANEL BOX BACK PLATE

12 X 10 PANEL BOX BACK PLATE

6 1/2 AMP FUSE

MEC-EN-SCE-12106CHNF
MEC-EN-SCE-12P10

EMERGENCY SWITCH COVER 4X4
GAS OIL-HESITATION SWITCH
GAS-OIL HESITATION SWITCH TAG
ALARM
GAS PRESSURE SWITCH
GAS PILOT SOLENOID VALVE
2 X 4 HANDY BOX

BNR-IOT-127-C
BNR-IOT-128
BNR-IOT-802
BNR-IOT-806
MEC-EN-4X1.5X2.125

BNR-IOT-E-127-AA
BNR-IOT-127-B

MEC-TB-SE-9080MHA10
MEC-TB-SE-AB1AC24
MEC-TB-SE-AB1ALN210
MEC-TB-SE-AB1VV235U

MEC-EN-4 X 2.125-BLKCVR
MEC-EN-4X4X2.125
MEC-E-XTCE009B10A
MEC-E-XTOB004BC1
MEC-FS-ATQR2
MEC-FS-TRM6.25
MEC-EN-4X2.125-BLKCVR

MEC-EN-SCE-141206CHNF
MEC-EN-SCE-14P12

SCREW-ON END CLAMP
TERMINAL STRIP BLOCK END
TERMINAL BLOCK JUMPER
TERMINAL STRIP BOX LUG
DIN RAILMEC-TB-SE-AM1DE200

BNR-IOT-114
BNR-IOT-114-A
BNR-IOT-114-B

BNR-IOT-125 MODELS 48/100-300 MOTOR

BLT-CS-HX-GR5-ZC-.375X875

IGNITION TRANSFORMER MOUNTING PLATE
IGNITION TRANSFORMER MOUNTING SCREWS

OIL PUMP SET SCREW 

Meeker Equipment
Model 300-400 Infern-O-Therm Burners
Operation and Service Manual



SCW-CS-PH-ZC-8-32X1

BNR-IOT-E-100-G-400-26 MODEL 400 GAS BASE (26 INCH)
BNR-IOT-E-100-G-400-30 MODEL 400 GAS BASE (30 INCH)

WSH-CS-SAE-ZC-.375

NUT-BRS-FLR-.5

BNR-IOT-814 2" ACTUATING GAS VALVE

1/2" FLARE NUT
PANEL BOX  MOUNTING NUT 
IGNITION TRANSFORMER LEAD NUT
IGNITION TRANSFORMER SCREW 

1/4" FLARED ELBOW
3/8" FLARED ELBOW

INFERN-O-THERM BURNER SN TAG

BNR-IOT-E-100-G-300

ELB-CO-40-90-.75 3/4" COPPER ELBOW

NP-G-40-.5-CLS 1/2" CLOSE NIPPLE

PUMP TO FAN COUPLER
MODELS 300 & 400 IMPELLER

MODELS 300 & 400 AIR INTAKE SCREEN

MODEL 300 GAS AND COMBO BURNER GASKET
MODEL 300 OIL BURNER GASKET
MODEL 400 GAS AND COMBO BURNER GASKET (26 INCH)

MODEL 400 FAN HOUSINGBNR-IOT-E-102-400

MODEL 300 GAS BASE

MODEL 300 FAN HOUSINGBNR-IOT-E-102-300

MODELS 300 & 400 MOTOR MOUNTING PLATE 

NUT-CS-HX-GR5-ZC-.25
NUT-CS-HX-ZC-10-32

WSH-CS-SAE-ZC-.25

LBL-IOT-MTL-MFG TAG

NUT-BRS-FLR-.25

ELB-B-90-.25 FLR X .125 MPT
ELB-B-90-.375 FLR X .5 MPT

BNR-IOT-E-124
BNR-IOT-E-123

BNR-IOT-E-100-400-30

MODEL 300 OIL BASE
MODEL 400 OIL BASE (26 INCH)
MODEL 400 GAS BASE (30 INCH)

BNR-IOT-E-100-300
BNR-IOT-E-100-400-26

MODEL 400 GAS AND COMBO BURNER GASKET (30 INCH)
BNR-IOT-E-105-400-26-O MODEL 400 OIL BURNER GASKET (26 INCH)
BNR-IOT-E-105-400-30-O MODEL 400 OIL BURNER GASKET (30 INCH)

BNR-IOT-E-125 MODELS 400 MOTOR (2 HP)

BNR-IOT-E-139-B

WSH-RU-FLAT-.25 1/4" RUBBER WASHER

BNR-IOT-E-105-300
BNR-IOT-E-105-300-O
BNR-IOT-E-105-400-26

MODELS 300 & 400 IGNITION CABLES (SET OF 2)BNR-IOT-E-115

BNR-IOT-E-103

BNR-IOT-E-105-400-30

BNR-IOT-E-126

GTP-IOT-1.5-300
GTP-IOT-2.0-400

MODELS 300 GAS TRAIN
MODELS 400 GAS TRAIN

BNR-IOT-812
BNR-IOT-813

GAS PRESSURE SWITCH
1 1/2" ACTUATING GAS VALVE
1 1/2" MAIN GAS SOLENOID VALVE
1 1/2" MAIN GAS REGULATOR

GAS TRAIN PARTS

BNR-IOT-800 GAS VALVE ACTUATOR
BNR-IOT-801

MODEL 400 PANEL BOX MOUNTING PLATE

MEC-EN-4X4X2.125 4 X 4 JUNCTION BOX

3/4" PILOT GAS REGULATOR

BNR-IOT-809
BNR-IOT-810

1/4" FLAT WASHER
COMBUSTION HEAD WASHER

1/4" FLARE NUT

Meeker Equipment
Model 300-400 Infern-O-Therm Burners
Operation and Service Manual



GTP-R-MX-R8110-515 5-15" WC SPRING FOR RV81 REGULATOR

V-BL-BRS-SH-2 2" BALL VALVE

BNR-IOT-816 2" MAIN GAS REGULATOR
BNR-IOT-815 2" MAIN GAS SOLENOID VALVE

GTP-R-MX-R5310-412

BNR-IOT-E-511 MODEL 300 LINER

FIRE TUBE REFRACTORIES
BNR-IOT-E-511-S MODEL 300 STARTER LINER (OIL ONLY)

V-BL-BRS-SH-.75
V-BL-BRS-SH-1.5

3/4" BALL VALVE
1 1/2" BALL VALVE

BNR-IOT-E-511-400-1C MODEL 400 ASPHALT CONE

BNR-IOT-E-512 MODEL 300 CLOVER LEAF
BNR-IOT-E-511-1B MODEL 300 ASPHALT CONE
BNR-IOT-E-511-S-400 MODEL 400 STARTER LINER (OIL ONLY)
BNR-IOT-E-511-400 MODEL 400 LINER
BNR-IOT-E-512-400 MODEL 400 CLOVER LEAF

GTP-R-MX-R9110-515

4-12" WC SPRING FOR RV53 REGULATOR

5-15" WC SPRING FOR RV91 REGULATOR

Meeker Equipment
Model 300-400 Infern-O-Therm Burners
Operation and Service Manual



Meeker Equipment 
Model 400 Infern-O-Therm Burner 
Operation and Service Manual 
 

 
 
 
 
 
 
 
 

 
 
8 

REFRACTORY CHAMBER 
DRAWINGS 

 
 
 



BNR-IOT-E-510-400-ASPHALT
FRONT - SCALE 1 / 6
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  DWG NO:

TITLE:

MODEL 400 20" FIRETUBE FOR ASPHALT TANKS

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

BNR-IOT-E-510-400-ASPHALT

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:10/16/2014
CHECKED BY: DATE:

COMBUSTION CHAMBER

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
DESCRIPTIONPART NUMBERQTYITEM

MODEL 400 20" FIRETUBE REFRACTORY CHAMBERBNR-IOT-E-511-40051
MODEL 400 20" FIRETUBE STARTER REFRACTORY (OIL ONLY)BNR-IOT-E-511-400-S12
MODEL 400 20" FIRETUBE CLOVERLEAF REFRACTORYBNR-IOT-E-512-40013
MODEL 400 20" FIRETUBE ASPHALT CONE REFRACTORYBNR-IOT-E-511-400-1C14

REVISION HISTORY
REV DESIGNER DATE DESCRIPTION

 RMS   

5 in 12 in 12 in 12 in 4 in 12 in
81 in


9 

in

19
 in



2 1 1 1 3 1

NOTE:
1) STARTER REFRACTORY IS USED FOR OIL ONLY BURNERS.
2) GAS AND COMBINATION BURNERS DO NOT USE A SEPARATE STARTER BRICK
BECAUSE IT IS BUILT INTO THE BURNER.

12 in 12 in

1 4



BNR-IOT-E-510-400-WATER
FRONT - SCALE 1 / 6
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  DWG NO:

TITLE:

MODEL 400 20" FIRETUBE FOR HOT WATER TANKS

SIZE:

B

MEEKER EQUPMENT CO., INC.
1440 INDUSTRY ROAD
HATFIELD, PA  19440

BNR-IOT-E-510-400-WATER

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.

JOB #:
DRAWN BY: RMS DATE:8/12/2013
CHECKED BY: DATE:

COMBUSTION CHAMBER

SCALE:

MEEKER EQUIPMENT
BELLEVILLE, PA

AS NOTED

N/A
 

Parts List
DESCRIPTIONPART NUMBERQTYITEM

MODEL 400 20" FIRETUBE REFRACTORY CHAMBERBNR-IOT-E-511-40041
MODEL 400 20" FIRETUBE STARTER REFRACTORY (OIL ONLY)BNR-IOT-E-511-400-S12
MODEL 400 20" FIRETUBE CLOVERLEAF REFRACTORYBNR-IOT-E-512-40013

REVISION HISTORY
REV DESIGNER DATE DESCRIPTION

 RMS   

5 in 12 in 12 in 12 in 4 in 12 in
57 in


9 

in

19
 in


2 1 1 1 3 1

NOTE:
1) STARTER REFRACTORY IS USED FOR OIL ONLY BURNERS.
2) GAS AND COMBINATION BURNERS DO NOT USE A SEPARATE STARTER BRICK
BECAUSE IT IS BUILT INTO THE BURNER.



Meeker Equipment 
Model 400 Infern-O-Therm Burner 
Operation and Service Manual 
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DESCRIPTION

 

The Fireye MEUV1, MEUV4, MEUVS1, MEUVS4, MERT1, MERT4, MEIR1, MEIR4, MECD1
and MECD4 are Amplifier Modules used with the Fireye Modular MicroM control. These amplifier
modules provide flame scanning capabilities using any of the Fireye standard ultraviolet scanners,
self-check scanners, infrared scanners, cadmium sulfide scanners, flame rods, and photocells. The
Flame Failure Response Time (F.F.R.T.) of the control is determined by the selection of the amplifier
module (see Ordering Information). Test jacks are provided on the amplifier modules to permit flame
signal measurement during operation and is a uniform 0-10 vdc for all models.

After scanner selection, the proper amplifier module 

 

must 

 

be used in the Modular MicroM chassis
(see Ordering Information). The amplifier module incorporates a plug-in design for ease of installa-
tion.

The programmer module determines the operational characteristics of the control (e.g. relight, purge
timing, etc.).

For proper and safe application of this product, you must refer to bulletin MC-5000 for a detailed
description of the operation of the Modular MicroM control, including installation instructions,
operating sequences for the programmer modules, etc. Also follow the scanner installation and wir-
ing instructions found in bulletins MC-5000 for proper flame scanning operation.

 

WARNING: Selection of this control for a particular application should be made by a com-
petent professional, licensed by a state or other government agency. Inappropriate application
of this product could result in an unsafe condition hazardous to life and property. Installation
should not be considered complete until pilot turndown and other appropriate performance
tests have been successfully completed.

 

MEUV1, MEUV4,MEUVS1,
MEUVS4,MEIR1,MEIR4,

MERT1,MERT4,
MECD1 and MECD4

 

AMPLIFIER MODULES FOR USE WITH THE
FIREYE

 

®

 

 MODULAR MicroM™ CONTROL

 

MAMP-1
JANUARY 2000

 

Year 2000 Compliant in accordance with BSI document DISC PD2000-I:1998

 

UL

 



 

APPROVED

 

LISTED

C US

 


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ORDERING INFORMATION

 

Flame Amplifier Selection

 

:

 

FLAME SCANNERS

 

CAUTION: The UV1, UV2, UV8A and 45UV3 ultra-violet flame scanners and associated
amplifier modules are non self-checking UV systems and should be applied only to burners
that cycle often (e.g.: a minimum of once per 12 hours) in order for the safety checking circuit
to be exercised. If component checking is required during burner operation for constantly
fired burners, utilize the self-checking ultra-violet flame scanners (45UV5) with associated
amplifier module (MEUVS1, MEUVS4) or the infrared flame scanner (48PT2) with associated
Auto Check amplifier (MEIR1, MEIR4).

 

MicroM Amplifier Models:

 

MEUV1 UV amplifier,0.8 second FFRT, uses UV1A, UV2, UV8A and 45UV3-1050 scanners.
MEUV4 UV amplifier, 3 second FFRT, uses UV1A, UV2, UV8A and 45UV3-1050 scanners.
MEUVS1 UV Self-Check amplifier,0.8 second FFRT, uses 45UV5-1009 scanner.
MEUVS4 UV Self-Check amplifier, 3 second FFRT, uses 45UV5-1009 scanner.
MERT1 Flame Rod / Photocell amplifier,0.8 second FFRT, uses 69ND1 or 45CM1.
MERT4 Flame Rod / Photocell amplifier, 3 second FFRT, uses 69ND1 or 45CM1.
MEIR1 Infrared amplifier0,.8 second FFRT, uses 48PT2 scanner.
MEIR4 Infrared amplifier, 3 second FFRT, uses 48PT2 scanner.
MECD1 Cadmium sulfide amplifier,0.8 second FFRT, uses CS1A5 scanner.
MECD4 Cadmium sulfide amplifier, 3 second FFRT, uses CS1A5 scanner.

 

UV SCANNERS: BULLETIN

 

UV1A3 1/2” NPT connector, 3 ft. (914mm) flexible cable, non self-checking. SC-102
UV1A6 1/2” NPT connector, 6 ft. (1828mm) flexible cable, non self-checking. SC-102
UV2 3/8” NPT connector, 3ft. (914mm) flexible cable, non self-checking. SC-102
UV8A 1/2” NPT 90° head, 6 ft. unshielded leads. SC-102
45UV3-1050 3/4” sleeve/set screw mount. Non self-checking. SC-102
45UV5-1009 UV self-check scanner 8 ft. (2400mm) leads. 1” NPT threads.

120 VAC shutter. Use with MEUVS type amplifier.
SC-101

 

FLAME DETECTORS: BULLETIN

 

45CM1-1000 Photocell with filter. SC-103
45CM1-1000Y Photocell without filter. SC-103
69ND1-1000K4 12 inch flame rod, 1/2” NPT connector. SC-103
69ND1-1000K6 18 inch flame rod, 1/2” NPT connector. SC-103
69ND1-1000K8 24 Inch flame rod, 1/2” NPT connector. SC-103
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Parts and Accessories

 

Remove power from the control and remove the control from its wiring base before
proceeding.

 

INFRARED SCANNERS: BULLETIN

 

48PT2-1003 Infrared scanner 8 ft. (2400mm) shielded cable, straight head. SC-103
48PT2-1007 Infrared scanner 4 ft. (1200mm) shielded cable, straight head. SC-103
48PT2-9003 Infrared scanner 8 ft. (2400mm) shielded cable, 90° head. SC-103
48PT2-9007 Infrared scanner 4 ft. (1200mm) shielded cable, 90° head. SC-103
48PT2-9007W Infrared scanner 4 ft. (1200mm) shielded cable, 90° head, water 

repellent.
SC-103

 

CADMIUM SULPHIDE:

 

CS1A5 Cadmium sulfide 5’, with mounting bracket

 

Part Number Description

 

4-230

 

Phototube - 922 for 45AM1-45CM1.

 

4-263-1

 

Firetron cell for 48PT2 only.

 

4-314-1

 

UV tube for 45UV5-1005-1009, 45UV2, 45UV3.

 

10-88

 

Set of 3 orifice plugs (

 

1

 

/

 

16

 

'', 

 

1

 

/

 

8

 

'', 

 

3

 

/

 

16

 

'') for 48PT1, 48PT2.

 

19-30

 

Pyrex window for 60-801 union.

 

35-69

 

Heat insulator, 

 

1

 

/

 

2

 

" connection for 48PT, UV1A.

 

35-75

 

Water cooled adapter for 48PT, UV1A.

 

35-127-1

 

Heat insulator. 1" NPT for 45UV5.

 

46-38

 

Replacement lens (1.25" dia.) for 45UV5,.

 

46-56

 

Quartz magnifying lens for 45UV3, (1" dia.).

 

46-58

 

Quartz (1”dia.) lens for 60-1290 union.

 

60-302

 

Swivel mtg. adapter, 

 

1

 

/

 

2

 

" NPT for 48PT1, 48PT2, UV1A.

 

60-801

 

1

 

/

 

2

 

" union with Pyrex window for 48PT1, 48PT2.

 

60-1199

 

Union with quartz window, 1" NPT for 45UV2, 45UV3, 45UV5.

 

60-1257

 

Union with quartz window, 

 

1

 

/

 

2

 

" NPT for UV1A.

 

60-1290

 

Union with quartz lens, 

 

1

 

/

 

2

 

" NPT for UV1A.

 

60-1664-3

 

Swivel mount adapter, 1" NPT for 45UV5 scanners.

 

61-436

 

Lens cap (standard) for 48PT scanners.

 

61-2914

 

Shutter and bracket assembly only for 45UV5-1009.

 

61-3263

 

Shutter, bracket and lens assembly with lens holder and gasket for 45UV5-
1005-1009, 1105 (includes a 61-2914).

 

82-95

 

Lens holder for 45UV5 scanner.

 

92-45

 

Quartz window used in 45UV3-1050 and 60-1237 union.

 

92-48

 

Quartz window used in 60-1199 union.

 

124-13

 

“O” Ring used in 60-1199 union.

 

124-14

 

“O” Ring used in 60-801, 60-1257, 60-1290.
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INSTALLATION

 

The amplifier modules are used with the Fireye Modular
MicroM Base Chassis (P/N MEC120, MEC120C,
MEC120R, MEC120D, MEC120RC for 120VAC, P/N
MEC230, for 230VAC). They are installed in the chassis
by grabbing hold of the amplifier module by the edges of
its printed circuit board, aligning the module with the
guide slots on the opening in the middle of the chassis,
and inserting the module into the pin connectors.

The amplifier modules are designed to fit in the proper
slot only. 

 

DO NOT FORCE THEM.

 

WARRANTIES

 

FIREYE guarantees for 

 

one year from the date of installation or 18 months from date of manufacture 

 

of its products to
replace, or, at its option, to repair any product or part thereof (except lamps, electronic tubes and photocells) which is found
defective in material or workmanship or which otherwise fails to conform to the description of the product on the face of its
sales order. 

 

THE FOREGOING IS IN LIEU OF ALL OTHER WARRANTIES AND FIREYE MAKES NO WAR-
RANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED.

 

 Except as specifically
stated in these general terms and conditions of sale, remedies with respect to any product or part number manufactured or sold
by Fireye shall be limited exclusively to the right to replacement or repair as above provided. In no event shall Fireye be liable
for consequential or special damages of any nature that may arise in connection with such product or part.

0

1

2

3

4

5

6

7

8

9

10

11

12

6 16 20 24 28 32 36 40

CORRELATION BETWEEN 
AMPLIFIER TEST JACK
VOLTAGE AND OPTIONAL
ED510 REMOTE DISPLAY
FLAME SIGNAL READING

ED510 DISPLAY FLAME SIGNAL

AM
PL

IF
IE

R 
TE

ST
 J

AC
K 

VO
LT

AG
E

 

FIREYE

 



 

MAMP-1
3 Manchester Road JANUARY 2000
Derry, New Hampshire 03038 USA Supersedes Nov. 1998
http://www.fireye.com

















































































































































PREFACE

This manual was assembled with the service person and technician in
mind. Our objective was to give procedures and guidelines for efficient
and successful fuel pump installation and service. Many technical
manuals contain the necessary information; finding it is the problem.

This manual is divided into four major sections:

Sales-- What models to use and how they are identified

Installation--How to install the model selected

Piping-- Good practice piping installations and how to cope with
non-recommended piping found in previous installations.

Service-- How to test and service new and existing installations.

We have addressed situations found in the field which are not good
practice, but since they have been in use, we must contend with them.

If you have problems which you cannot answer, please contact Suntec’s
field service department at 800-367-7116. We, at Suntec, appreciate
your support and look forward to many more years of working with you.
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SUNTEC
PERFORMANCE-PROVEN FUEL UNITS
AND VALVES
. . . for residential and commercial applications

SUNTEC, THE INDUSTRY LEADERS  •
BUILT ON OUR COMMITMENT

Knowing the industry’s needs and responding to them with the right
products and services is one of the responsibilities of leadership. Over
the years, Suntec has been committed to being involved, asking
questions, listening and providing answers. Today, as the industry leaders,
our involvement is as strong as ever. We still work hard to earn your
trust in us as the experts in our field. You shouldn’t have to settle for
less.

MODEL A-7000  •  SINGLE-STAGE FUEL UNITS
• Single-pipe installations to 6" hg.

vacuum
• Two-pipe installations to 12" hg.

vacuum
• Lift or gravity feed applications

with 10 psi maximum inlet/return
pressure

• Choice of 1725, 2850, 3450 rpm
• Suitable for no. 2, no. 1 fuel oil, or

kerosene
• Mounting in any position
• Factory-set at 100 psi
• Adjustable range 100-150 psi at

3450 rpm, 100-135 psi at 1725
rpm. Models available to 200 and
300 psi.

I-1
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SPECIFICATIONS*/ORDERING INFORMATION

Model
Number RPM Rotation1

Nozzle
Port

Location1

Strainer &
Nozzle Rating

at 100 psi

Special
Features

A1VA-7112 1725 R.H. R.H. 3 gph --
A1VB-7113 1725 R.H. L.H. 3 gph --
A1VC-7114 1725 L.H. L.H. 3 gph --
A1VD-7741 1725 LH. R.H. 3 gph 3-bolt mtg. hub
A1YA-7912 1725 R.H. R.H. 7 gph --
A2VA-7142 2850 R.H. R.H. 2.25 gph --
A2VA-7116 3450 R.H. R.H. 3 gph --
A2VB-7117 3450 R.H. L.H. 3 gph --
A2VC-7118 3450 L.H. L.H. 3 gph --
A2VA-7416 3450 R.H. R.H. 3 gph Solenoid

dumping fuel unit
A2YA-7916 3450 R.H. R.H. 7 gph 3 gph at 200 psi
A2YA-7430 3450 R.H. R.H. 7 gph Solenoid

dumping fuel unit
A2VD-7519 3450 L.H. R.H. 3 gph Solenoid

dumping fuel unit
32mm hub

A2RA-7736 3450/1725 R.H. R.H. 2.5/2.5** gph Waste oil
application

A2RA-7737 3450/1725 R.H. R.H. 2.5/2.5** gph 10-20 psi waste
oil application

A1RA-7738 1725 R.H. R.H. 2.5 Waste oil
application

*Also apply to “-6” model numbers (shown on fuel unit).
For example: “7916-6,” etc.     1Viewed from shaft end.

**Use gage port for rated flow @ 1725 rpm, no cut off.
Note: All ports shown in diagram are reversed for left-hand nozzle fuel units.
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Typical Model Number Nomenclature
(Model A & Model B):*

*The model number appears on the fuel unit label.

MODEL B-8000  •  TWO-STAGE FUEL UNITS
• Two- pipe installations up to 17"

hg. vacuum
• Lift or gravity feed applications

with 10 psi maximum inlet/re-
turn pressure

• Capacities to 7 gph, except
boost pumps

• Factory-set at 100 psi
• Pressure adjustable from 100

to 150 psi at 3450 rpm, 100 to
135 psi at 1725 rpm. Models
available to 200 and 300 psi

• Choice of 1725, 2850, 3450
rpm

• Suitable for no. 2, no. 1 fuel oil,
or kerosene

• Mounting in any position except
upside down.
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SPECIFICATIONS*/ORDERING INFORMATION

Model
Number RPM Rotation1

Nozzle
Port

Location1

Strainer &
Nozzle Rating

at 100 psi

Special
Features

B1VA-8212 1725 R.H. R.H. 3 gph --
B2VA-8216 3450 R.H. R.H. 3 gph --
B2YA-8916 3450 R.H. R.H. 7 gph 3 gph at 200 psi
B2VA-8416 3450 R.H. R.H. 3 gph Solenoid

dumping fuel unit
B2VA-8241 3450 R.H. R.H. -- Boost pump, 20

gph at 10-20 psi
B2VA-8242 2850 R.H. R.H. 2.25 gph --

*Also apply to “-8” model numbers (shown on fuel unit).
For example: “8212-6,” etc.

1Viewed from shaft end.
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MODEL B-8200  •  TWO-STAGE HIGH CAPACITY
HIGH PRESSURE (NOT PICTURED) AND
MODEL B-8800  •  TWO-STEP TWO-STAGE
• Two-pipe installations up to 17"

hg. vacuum
• Lift or gravity feed applications

with 10 psi maximum inlet/return
pressure

• Adjustable manual or automatic
high/low firing

• High efficiency burner applica-
tions

• Capacities to 23 gph
• Pressure adjustable (100 to 200

psi low fire, 200-300 psi high fire)
• For no. 2 fuel oil. For other fuels,

consult factory
• Two-bolt flange mounting in any

position except upside down.

SPECIFICATIONS*/ORDERING INFORMATION
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SPECIFICATIONS*/ORDERING INFORMATION

Model
Number

RPM Rotation1
Nozzle

Port
Location1

Strainer &
Nozzle Rating

at 300 psi

High-Capacity Units

B2VA-8243 3450 R.H. R.H. 3 gph2

B2TA-8245 3450 R.H. R.H. 16 gph
B2TA-8248 3450 R.H. R.H. 8 gph3

High-Capacity Units

B2TA-8850 3450 R.H. R.H. 10 gph
B2TA-8851 3450 R.H. R.H. 16 gph
B2GA-8852 3450 R.H. R.H. 23 gph

* Also apply to “-8” model numbers (shown on fuel unit).
For example: “8850-8,” etc.

1Viewed from shaft end. 2At 130 psi. 3At 150 psi.

MODEL J  •  SINGLE-STAGE FUEL UNITS
• Single-pipe gravity feed

installations
• Two-pipe lift installations to 12"

hg. vacuum
• Lift or gravity feed applications

with 10 psi maximum inlet/return
pressure

• Capacities to 60 gph
• Six pressure options, 10 to 300

psi*
• For no. 4 and lighter fuel oils

(gasoline and JP fuels, special)
• Hub and flange mounting in any

position.
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SPECIFICATIONS*/ORDERING INFORMATION

Model
Number1

Piston
Type

Maximum Firing Rate* (gph)
1725 rpm 3450 rpm

100 psi 300 psi2 100 psi 300 psi3

JJ2 Std. -- -- 3 --
JA2 Std. -- -- 7 --
JB2 Std. -- -- 10 --
J2 Std. 3 -- 16 --
J3 Std. 7 -- 20 --

G 8 -- 24 10
N 9 -- 26 14

J4 Std. 11 -- 30 17
N 13 -- 33 23

J5 Std. 17 -- 40 28
N 19 5 46 32

J6 Std. 24 7 55 40
N 26 10 60 45

*Special Pressure Spring Choices:
A = 20-40 psi C = 150-300 psi E = 10-20 psi
B = 75-200 psi D = 40-80 psi

1Do not adjust J2 and 3450 rpm - only models (JA, JB, JJ) to higher than 100 psi.
2Requires C spring (100-300 psi range).
3Requires C spring and hardened gear.



Typical Model Number Nomenclature
(Model J & Model H):*

*The model number appears on the top of the fuel unit.

MODEL H  •  TWO-STAGE FUEL UNITS
• Two-pipe high lift installations to

17" hg. vacuum
• Capacities to 83 gph
• Lift or gravity feed applications

with 10 psi maximum inlet/return
pressure

• Six pressure options, 10 to 300
psi*

• For no. 4 and lighter fuel oils
(gasoline and JP fuels, special)

• Three hub and flange mounting
options: Model H may be
mounted with the valve horizon-
tal at either the top or bottom.
Valve may be mounted vertical
provided the adjusting screw is
at the top of CW rotation--left
nozzle and CCW rotation--right
nozzle models, or adjusting
screw at bottom on CW rotation-
-right nozzle and CCW rotation--
left nozzle models.
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HA2 Std. -- -- 7 --
H2 Std. 3 -- 16 --
H3 Std. 7 -- 20 --

G 8 -- 24 10
N 9 -- 26 14

H4 Std. 11 -- 30 17
N 13 -- 33 23

H5 Std. 17 -- 40 28
N 19 5 46 32

H6 Std. 24 7 55 40
N 26 10 60 45

H7 Std. 40 17 -- --
N 42 20 -- --

H8 Std. 80 47 -- --
N 83 55 -- --
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SPECIFICATIONS*/ORDERING INFORMATION

Model
Number1

Piston
Type

Maximum Firing Rate* (gph)
1725 rpm 3450 rpm

100 psi 300 psi2 100 psi 300 psi3

*Special Pressure Spring Choices:
A = 20-40 psi C = 150-300 psi E = 10-20 psi
B = 75-200 psi D = 40-80 psi

1Do not adjust H2 and 3450 rpm - only models (HA, HB, HH) to higher than
110 psi.

2Requires C spring (100-300 psi range).
3Requires C spring and hardened gear.



MODEL R & C  •  SHUT-OFF VALVES
• For instantaneous, redundant

cutoff of fuel supply
• Provides back-up protection
• Closes when current to solenoid

coil is interrupted
• Blocks oil flow to nozzle
• Delay or non-delay opening
• Two model choices: Model R

mounts to fuel unit; Model C
mounts to burner or other
remote locations

• Easy installation
• Use with any fuel unit rated up

to 16 gph
• Suitable for no. 2, no. 1 fuel oil or

kerosene
• Mount in any position.
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Valve Model No.

R642N C642N Non-Delay 115 300 psi Black Orange/White
R641D C461D Delay 115 150 psi Grey Orange/White
R753N C753N Non-Delay 220 300 psi Black Red/White
R261N C261N Non-Delay 24 300 psi Green Blue/Brown/

Yellow & Green
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SPECIFICATIONS/ORDERING INFORMATION

Pump
Mount

Burner
Mount

Opening
Response

Voltage
(50/60 Hz.)

Maximum
Operating
Pressure

Color Code

Coil Lead Wires



Typical Model Number Nomenclature
(Model R & Model C):*

*The model number appears on the valve label.
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FOR A-7000 SINGLE-STAGE AND B-8000
TWO-STAGE FUEL UNITS
MODELS A1 & B1
FOR 1725 RPM, BLACK LABEL
MODELS A2 & B2
FOR 3450 RPM, WHITE LABEL

GENERAL INFORMATION  •  ALL SYSTEMS
IMPORTANT INFORMATION Long or oversized inlet lines may require
the pump to operate dry during initial bleeding period. In such cases,
the priming may be assisted by injecting fuel oil into the pump gearset.
Under lift conditions, oil lines and fittings must be air tight. To assure
this, “pipe dope” may be applied to both the used and unused inlet and
both return fittings. DO NOT USE TEFLON TAPE!! DO NOT USE COM-
PRESSION FITTINGS!!

MOUNTING POSITION Model “A” Single-Stage Fuel Unit may be
mounted in any position. Model “B” Two-Stage Fuel Unit may be mounted
in any position except upside down (1 /8" ports pointed down).

II-1

READ OPERATING
PRESSURE

]

PRESSURE GAGE
PORT 1/8”

]

] REGULATE
PRESSURE

]

INLET 1/4”

]

EASY FLOW
AIR BLEED VALVE
(DO NOT USE TO

CHECK PRESSURE
SEE BELOW)]

RETURN 1/4”

]

1/16” BY-PASS PLUG
INSERT FOR 2-PIPE SYSTEM
(USE 5/32” ALLEN WRENCH)

]

INLET 1/4”

]

NOZZLE
PORT 1/8”

]

FIGURE 1



VACUUM CHECK A vacuum gage may be installed in either of the 1/4"
inlet ports or in the 1/8" return port (on single-pipe installations),
whichever is most convenient. The Model “A” pump should be used where
the vacuum does not exceed 6" hg. single-pipe and 12" hg. two-pipe.
The Model “B” should be used where vacuum does not exceed 17" hg.
Remember, running vacuum is the total of all pressure drops (�P) in
the system from tank to inlet of pump.

PRESSURE CHECK If a pressure check is made, use GAGE PORT
OR NOZZLE PORT. DO NOT USE EASY FLOW BLEED VALVE PORT
FOR THE 7000 SERIES. The easy flow bleed valve port contains
pressure higher than operating pressure. Setting pump pressure with
gage in the easy flow bleed valve port results in WRONG operating
pressure. The 7400 is an exception (see Figure 2).

CUTOFF PRESSURE Average cutoff pressure for A and B fuel units is
80 psig. To check cutoff pressure, install pressure gage in nozzle port.
Run burner for short period of time. Shut burner off. Gage shows cutoff
pressure.
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READ OPERATING
PRESSURE

]

REGULATE
PRESSURE

]

INLET 1/4”

]
EASY FLOW

AIR BLEED VALVE
(PRESSURE GAGE

PORT)

]

RETURN 1/4”

]

1/16” BY-PASS PLUG
INSERT FOR 2-PIPE SYSTEM
(USE 5/32” ALLEN WRENCH)

INLET 1/4”

]
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PORT 1/8”

]

MODEL B TWO-STAGE FUEL
UNIT HAS SAME PORTING

ARRANGEMENT AS MODEL A

]

FOR ELECTRICAL
CONNECTIONS, SEE
SOLENOID WIRING

FIGURE 2



CAUTION
Pressurized or gravity feed installations must not exceed 10 P.S.I. on
inlet line or return line at the pump. A pressure greater than 10 P.S.I.
may cause damage to the shaft seal.

SOLENOID WIRING
DISCONNECT POWER SUPPLY BEFORE WIRING TO PREVENT
ELECTRICAL SHOCK OR EQUIPMENT DAMAGE. Lead wires on these
devices are long enough to reach the junction box on most burner
installations. Wire solenoid in parallel with burner motor (see Figure 3).
All electrical work should be done according to local and national codes.
(Solenoid 115V, 0.1A, 60 Hz.)
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FIGURE 3
ONE-PIPE SYSTEM
DO NOT INSTALL BY-PASS PLUG! Connect inlet line to pump inlet.
Start burner. Arrange primary burner control for continuous operation
during purging. Open easy flow bleed valve 1 turn CCW. Bleed unit until
all air bubbles disappear -- HURRIED BLEEDING WILL IMPAIR
EFFICIENT OPERATION OF UNIT. Tighten easy flow bleed valve
securely (Figure 4). For additional information, see Single-Pipe
Installation Section, page III-1 of this manual.

The SUNTEC MODEL “A” - 70 FUEL UNIT may be installed ONE-PIPE
with gravity feed or lift.

The maximum allowable lift is 8 feet (see Figure 4).

IMPORTANT: One-pipe installations must be absolutely airtight or leaks
or loss of prime may result. Bleed line and fuel unit completely. Bleed
for 15 seconds after last air is seen from easy flow to be certain
lines are air free.

L=Line Length in Feet H=Head in Feet Q=Firing Rate in GPH
3/8" Line L = 6-.75H 1/2" Line L = 6-.75H

.0086 Q .00218 Q

If tank is above pump, change - to +. Fittings, valves, and filters will
reduce total length allowed.
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TWO-PIPE SYSTEM
REMOVE 1/16" BY-PASS PLUG FROM PLASTIC BAG ATTACHED
TO UNIT. Remove 1/4" plug from return port. Insert by-pass plug (see
Figure 1 or 2). Attach return and inlet lines. Start burner -- air bleeding is
automatic. Opening easy flow air bleed valve will allow a faster bleed, if
desired. Return line must terminate 3-4" above supply line inlet (see
Figure 5). Failure to do this may introduce air into the system and could
result in loss of prime. For additional information, see Two Pipe Installation
Section, page III-3 of this manual.

Always terminate return line as shown in Figure 5. Line lengths
include both vertical and horizontal lengths.

FIGURE 4

FIGURE 5



0’ 86’ 100’ 84’ 71’ 100’ 100’
1’ 80’ 100’ 78’ 66’ 100’ 100’
2’ 75’ 100’ 73’ 62’ 100’ 100’
3’ 70’ 100’ 68’ 57’ 100’ 100’
4’ 64’ 100’ 63’ 53’ 100’ 100’
5’ 59’ 100’ 57’ 48’ 100’ 100’
6’ 54’ 100’ 52’ 44’ 100’ 100’
7’ 49’ 100’ 47’ 39’ 100’ 100’
8’ 43’ 100’ 42’ 35’ 100’ 100’
9’ 37’ 100’ 36’ 31’ 100’ 100’

10’ 32’ 100’ 31’ 27’ 100’ 100’
11’ 26’ 100’ 26’ 22’ 100’ 87’
12’ 21’ 85’ 21’ 18’ 83’ 70’
13’ -- 63’ -- -- 62’ 52’
14’ -- 42’ -- -- 41’ 35’

Lift “H”
Figure 5

1725 RPM 3450 RPM
3/8” OD 1/2” OD 3/8” OD 1/2” OD
Tubing Tubing Tubing Tubing
3 GPH 3 GPH 3 GPH 7 GPH 3 GPH 7 GPH

A.  SINGLE-STAGE  •  TWO-PIPE MAXIMUM
LINE LENGTH (H + R)

0’ 100’ 91’ 100’ 100’ 93’ 80’ 100’ 100’
2’ 100’ 83’ 100’ 100’ 85’ 73’ 100’ 100’
4’ 89’ 75’ 100’ 100’ 77’ 66’ 100’ 100’
6’ 80’ 67’ 100’ 100’ 69’ 59’ 100’ 100’
8’ 70’ 59’ 100’ 100’ 60’ 52’ 100’ 100’

10’ 61’ 51’ 100’ 100’ 52’ 45’ 100’ 100’
12’ 51’ 43’ 100’ 100’ 44’ 38’ 100’ 100’
14’ 41’ 35’ 100’ 100’ 36’ 31’ 100’ 100’
16’ 32’ 27’ 100’ 100’ 27’ 24’ 100’ 93’
18’ 22’ -- 88’ 74’ -- -- 76’ 65’

Lift “H”
Figure 5

1725 RPM 3450 RPM
3/8” OD 1/2” OD 3/8” OD 1/2” OD
Tubing Tubing Tubing Tubing

3 GPH 7 GPH 3 GPH 7 GPH 3 GPH 7 GPH 3 GPH 7 GPH

B.  TWO-STAGE  •  TWO-PIPE MAXIMUM
LINE LENGTH (H + R)

II-5
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Model

A.
Max. Nozzle

Capacity (GPH)
At 100 PSI

RPM

A1V-7100 3 1725
A2V-7100 3 3450
A2V-7400 3 3450
A1Y-7900 7 1725
A2Y-7900 7 3450

Model

B.
Max. Nozzle

Capacity (GPH)
At 100 PSI

RPM

B1V-8200 3 1725
B2V-8200 3 3450
B1Y-8900 7 1725
B2Y-8900 7 3450

Strainer
Type

V 3
Y 7
T 16
G 23

UL Strainer Rating (GPH)*

#2 Fuel Oil

Strainer Type

A RH/RH
B RH/LH
C LH/LH
D LH/RH

*Maximum firing rate not to exceed maximum nozzle capacity or strainer
rating, whichever is less. A greater firing rate requires a suitable external
strainer.

ALL INSTALLATIONS SHOULD BE MADE IN ACCORDANCE WITH
LOCAL AND NATIONAL CODES.

PUMP USAGE IDENTIFICATION



MODEL A SINGLE-STAGE TWO STEP
MODEL B TWO-STAGE, TWO-STEP
FUEL UNITS AND
MODEL B TWO-STAGE, HIGH-PRESSURE
FUEL UNITS

GENERAL INFORMATION  •  ALL SYSTEMS
IMPORTANT INFORMATION Long or oversized inlet lines may require
the pump to operate dry during initial bleeding period. In such cases,
the priming may be assisted by injecting fuel oil into the pump gearset.
Under lift conditions, oil lines and fittings must be air tight. To assure
this, “pipe dope” may be applied to both the used and unused inlet and
both return fittings. DO NOT USE TEFLON TAPE!! DO NOT USE
COMPRESSION FITTINGS!!

MOUNTING POSITION Model “A” Single-Stage Fuel Unit may be
mounted in any position. Model “B” Two-Stage Fuel Unit may be mounted
in any position except upside down (1/8" ports pointed down).
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READ OPERATING
PRESSURE

]

PRESSURE GAGE
PORT 1/8”

]

] REGULATE
PRESSURE

]

INLET 1/4”

]

EASY FLOW
AIR BLEED VALVE

(DO NOT READ
OPERATING
PRESSURE)

]

RETURN 1/4”

]

1/16” BY-PASS PLUG
INSERT FOR 2-PIPE SYSTEM
(USE 5/32” ALLEN WRENCH)

]

INLET 1/4”

]

NOZZLE
PORT 1/8”

]

RETURN 1/8”

]

FIGURE 1
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REGULATOR SETTING
(W/SOLENOID DE-ENERGIZED)

(LOW PRESSURE)

]

INLET 1/4”

]

EASY FLOW
AIR BLEED VALVE

(READ OPERATING
PRESSURE)

RETURN 1/4”

]

1/16” BY-PASS PLUG
INSERT FOR 2-PIPE SYSTEM
(USE 5/32” ALLEN WRENCH)

]

INLET 1/4”

]

NOZZLE
PORT 1/8”

]

]

FIGURE 2

]

PRESSURE GAGE
PORT 1/8”

REGULATOR SETTING
(W/SOLENOID ENERGIZED)

(HIGH PRESSURE)

]

VACUUM CHECK A vacuum gage may be installed in either of the 1/4"
inlet ports or in the 1/8" return port (on single-pipe installations),
whichever is most convenient. The Model “A” pump should be used where
the vacuum does not exceed 6" hg. single-pipe and 12" hg. two-pipe.
The Model “B” should be used where vacuum does not exceed 17" hg.
Running vacuum is the total of all pressure drops (�P) from the tank to
the inlet of the pump.

CAUTION

Pressurized or gravity feed installations must not exceed 10 P.S.I. on inlet
line or return line at the pump. A pressure greater than 10 P.S.I. may cause
damage to the shaft seal.

TWO-STEP PUMPS  •  FIGURE 2

MODEL SHOWN IS RIGHT-HAND ROTATION; ALL PORTS ARE
REVERSED FOR LEFT-HAND ROTATION.

SOLENOID WIRING Refer to burner manufacturer’s manual for instructions.
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FIGURE 3

REGULATOR SETTING Install pressure gage in gage port (remove after
adjustment); proper nozzle in nozzle line.

• Low Fire -- With solenoid de-energized, adjust low-fire regulator to
desired pressure. (Range 100 to 200 PSI)

• High Fire -- With solenoid energized, adjust high-fire regulator to
desired pressure. (Range 200 to 300 PSI)

NOTE: EXTERNAL CUTOFF VALVE IS REOUIRED.

ONE-PIPE SYSTEM  •  FIGURE 3
DO NOT INSTALL BY-PASS PLUG! Connect inlet line to pump inlet.
Start burner. Arrange primary burner control for continuous operation
during purging. Open easy flow bleed valve 1 turn CCW. Bleed unit until
all air bubbles disappear -- HURRIED BLEEDING WILL IMPAIR
EFFICIENT OPERATION OF UNIT. Tighten easy flow bleed valve
securely. For additional information, see Single-Pipe Installation Section,
page III-1 of this manual.

ONE-PIPE SYSTEM  •  MODEL A

The SUNTEC MODEL “A”-70 FUEL UNIT may be installed ONE-PIPE
with gravity feed or lift.

The maximum allowable lift is 8 ft. -- see Figure 3.

IMPORTANT: One-pipe installations must be absolutely airtight or leaks
or loss of prime may result. Bleed line and fuel unit completely. Bleed
for 15 seconds after last air is seen from easy-flow to be certain
lines are air free.
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L=Line Length in Feet H=Head in Feet Q=Firing Rate in GPH
3/8" Line L = 6-.75H 1/2" Line L = 6-.75H

.0086 Q .00218 Q

If tank is above pump, change - to +. Fittings, valves, and filters will
reduce total length allowed.

TWO-PIPE SYSTEM  •  FIGURE 4
REMOVE 1/16" BY-PASS PLUG FROM PLASTIC BAG ATTACHED
TO UNIT. Remove 1/4" plug from return port. Insert by-pass plug (see
Figure 1 or 2), tighten plug. Attach return and inlet lines. Start burner --
air bleeding is automatic. Opening easy flow air bleed valve will allow a
faster bleed if desired. Return line must terminate 3-4" above supply
line inlet (see Figure 4). Failure to do this may introduce air into the
system and could result in loss of prime.

For additional information, see Two-Pipe Installation Section, page III-3
of this manual.

TWO-PIPE SYSTEM  •  MODEL A AND B

FIGURE 4

Always terminate return line as shown in Figure 4. Line lengths
include both vertical and horizontal lengths.

ALL INSTALLATIONS SHOULD BE MADE IN ACCORDANCE WITH
LOCAL AND NATIONAL CODES.



3450 RPM
3/8” OD 1/2” OD 5/8” OD
Tubing Tubing Tubing

10 GPH 16 GPH 10 GPH 16 GPH 23 GPH 23 GPH
0’ 70’ 60’ 100’ 100’ 100’ 100’
2’ 64’ 55’ 100’ 100’ 100’ 100’
4’ 58’ 50’ 100’ 100’ 100’ 100’
6’ 52’ 44’ 100’ 100’ 100’ 100’
8’ 45’ 39’ 100’ 100’ 100’ 100’

10’ 39’ 34’ 100’ 100’ 100’ 100’
12’ 33’ 28’ 100’ 100’ 94’ 100’
14’ 27’ 23’ 100’ 91’ 76’ 100’
16’ 21’ 18’ 81’ 70’ 59’ 100’
18’ -- -- 57’ 49’ 41’ 100’

Lift “H”
Figure 4

 MODEL B TWO-STAGE TWO-STEP AND TWO-STAGE
HIGH-PRESSURE  •  TWO-PIPE MAXIMUM
LINE LENGTH (H + R)

3450 RPM
3/8” OD 1/2” OD 5/8” OD
Tubing Tubing Tubing

10 GPH 16 GPH 10 GPH 16 GPH 23 GPH 23 GPH
0’ 33’ 29’ 100’ 100’ 72’ 100’
1’ 31’ 27’ 100’ 100’ 66’ 100’
2’ 28’ 25’ 100’ 98’ 59’ 100’
3’ 25’ 23’ 100’ 89’ 53’ 100’
4’ 23’ 20’ 92’ 80’ 46’ 100’
5’ 21’ 18’ 82’ 72’ 40’ 100’
6’ 18’ 16’ 72’ 63’ 34’ 100’
7’ 16’ 14’ 62’ 55’ 27’ 88’
8’ 13’ 12’ 52’ 46’ 20’ 72’
9’ 11’ 9’ 43’ 37’ 14’ 56’

10’ -- -- 33’ 29’ 8’ 39’

Lift “H”
Figure 4

MODEL A SINGLE-STAGE TWO-STAGE  •  TWO-PIPE
MAXIMUM LINE LENGTH (H + R)
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*Maximum firing rate not to exceed maximum nozzle capacity or strainer
rating, whichever is less. A greater firing rate requires a suitable external
strainer.
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SUNTEC ROTA-ROLL® FUEL UNITS
MODEL J SINGLE-STAGE AND
MODEL H TWO-STAGE

INLET PORTS 1/4”
(USE EITHER PORT)

REGULATE
PRESSURE

NEW EASY FLOW
AIR BLEED VALVE
AND GAGE PORT

NOZZLE
PORT1/8”

BY-PASS PLUG
(INSERT FOR

TWO-PIPE
SYSTEM)

]

]

]]

]

]

RETURN
PORT 1/4”

]

GENERAL INFORMATION  •  ALL SYSTEMS
1. Oil lines should not be smaller than 1/2" O.D. copper tubing. See line

sizing charts in this section or check line sizing on page III-7 of this
manual.

2. Oil lines must be airtight. Check all connections and fittings. Do not use
teflon tape. Do not use compression fittings.

3. During initial start-up or on a dry system, prime the pump with clean
lubricating oil or motor oil.

4. Return line pressure must never exceed 10 PSI. Higher pressures can
damage the seal or cause leaks.

5. Mounting Position -- J pumps can be mounted in any position. H
pumps can be mounted with the piston chamber (regulating valve)
horizontal at either the top or bottom.
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FIGURE 1

ONE-PIPE SYSTEM
Do not install by-pass plug! Connect inlet line to pump inlet. Start burner.
Open easy flow bleed valve one turn CCW. Bleed unit until all air bubbles
disappear. Tighten easy flow bleed valve. Figures 1 and 2 show typical
one-pipe installations. J and H pumps are not recommended for lifts (H)
above two feet or 2 inches mercury inlet vacuum with the exception of
the J2XXF pump.

For additional information, see Single-Pipe Installation Section, page
III-1 of this manual. Figures 1 and 2 are typical one-pipe systems.

FIGURE 2



II-14

L=Line Length in Feet H=Head in Feet Q=Firing Rate in GPH
3/8" Line L = 2-.75H 1/2" Line L = 2-.75H

.0086 Q .00218 Q

If tank is above pump, change - to +. Fittings, valves, and filters will
reduce total length allowed.

TWO-PIPE SYSTEM
Install by-pass plug inside the return port of the pump, using an allen
wrench and making sure it is tight. (See illustration at the beginning of
this section.) On a connected two-pipe, the fuel pump is selfpriming.
Model J can be used two-pipe to 12-inch mercury vacuum; Model H can
be used to 17-inch mercury vacuum. For additional information, see
Two-Pipe Section, page III-3 of this manual. Figures 3 and 4 are
illustrations of typical two-pipe installations.

FIGURE 3

Maximum recommended horizontal run for suction or return. For
conditions longer than the charts, please contact factory. Although there
is a chart for 3/8" copper lines, it is recommended that you not use less
than 1/2" copper tubing. On all installations, running vacuum and return
line pressure should be checked before leaving any installation.

INSIDE OR OUTSIDE TANK FUEL UNIT ABOVE BOTTOM OF TANK



3/8’ O.D. Tubing (1725 RPM)

J2 J3 J4 J5 J6 H2 H3 H4 H5 H6

II-15

0’ 78’ 78’ 63’ 48’ 37’ 100’ 90’ 75’ 65’ 55’
2’ 68’ 68’ 55’ 42’ 32’ 100’ 83’ 70’ 60’ 51’
4’ 58’ 58’ 47’ 36’ 28’ 92’ 76’ 64’ 55’ 47’
6’ 49’ 49’ 39’ 30’ 23’ 84’ 70’ 58’ 50’ 42’
8’ 39’ 39’ 32’ 24’ 18’ 76’ 63’ 53’ 45’ 38’

10’ 29’ 29’ 24’ 18’ 14’ 68’ 56’ 47’ 40’ 34’
12’ 19’ 19’ 16’ -- -- 60’ 49’ 41’ 36’ 30’
14’ -- -- -- -- -- 52’ 43’ 36’ 31’ 26’
16’ -- -- -- -- -- 43’ 36’ 30’ 26’ 22’
18’ -- -- -- -- -- 35’ 29’ 24’ 21’ --

Lift “H”
Figure 3

LIFT CONDITION  •  MAXIMUM
LINE LENGTH (H + R)

FIGURE 3 (Figure 3 continued on next page)

1/2” O.D. Tubing (1725 RPM)

J2 J3 J4 J5 J6 H2 H3 H4 H5 H6 H7 H8

Lift “H”
Figure 3

LIFT CONDITION  •  MAXIMUM
LINE LENGTH (H + R)

0’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 94’
2’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 87’
4’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 80’
6’ 100’ 100’ 100’ 100’ 91’ 100’ 100’ 100’ 100’ 100’ 100’ 73’
8’ 100’ 100’ 100’ 95’ 73’ 100’ 100’ 100’ 100’ 100’ 93’ 66’

10’ 100’ 100’ 94’ 71’ 55’ 100’ 100’ 100’ 100’ 100’ 83’ 59’
12’ 77’ 77’ 62’ 48’ 36’ 100’ 100’ 100’ 100’ 100’ 73’ 52’
14’ 39’ 39’ 31’ 24’ 18’ 100’ 100’ 100’ 100’ 100’ 63’ 45’
16’ -- -- -- -- -- 100’ 100’ 100’ 100’ 87’ 53’ 38’
18’ -- -- -- -- -- 100’ 100’ 97’ 83’ 70’ 43’ 31’
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1/2” O.D. Tubing (1725 RPM)

JJ2 JA2 JB2 J2 J3 J4 J5 J6

0’ 100’ 100’ 100’ 100’ 100’ 100’ 92’ 71’
2’ 100’ 100’ 100’ 100’ 100’ 100’ 80’ 62’
4’ 100’ 100’ 100’ 100’ 100’ 89’ 69’ 53’
6’ 91’ 91’ 91’ 91’ 91’ 75’ 57’ 44’
8’ 73’ 73’ 73’ 73’ 73’ 60’ 46’ 35’

10’ 55’ 55’ 55’ 55’ 55’ 45’ 34’ 27’
12’ 36’ 36’ 36’ 36’ 36’ 30’ 23’ 18’
14’ 18’ 18’ 18’ 18’ 18’ -- -- --

Lift “H”
Figure 3

LIFT CONDITION  •  MAXIMUM
LINE LENGTH (H + R)

FIGURE 3 (Figure 3 continued on next page)

1/2” O.D. Tubing (3450 RPM)

HH2 HA2 HB2 H2 H3 H4 H5 H6

0’ 100’ 100’ 100’ 100’ 100’ 100’ 98’ 84’
2’ 100’ 100’ 100’ 100’ 100’ 100’ 90’ 77’
4’ 100’ 100’ 100’ 100’ 100’ 93’ 81’ 69’
6’ 100’ 100’ 100’ 100’ 94’ 83’ 72’ 62’
8’ 100’ 100’ 100’ 96’ 83’ 73’ 64’ 54’

10’ 100’ 97’ 90’ 83’ 72’ 63’ 55’ 47’
12’ 89’ 82’ 76’ 70’ 60’ 53’ 46’ 40’
14’ 72’ 67’ 62’ 57’ 49’ 43’ 38’ 32’
16’ 56’ 51’ 48’ 44’ 38’ 33’ 29’ 25’
18’ 39’ 36’ 33’ 30’ 26’ 23’ 20’ --

Lift “H”
Figure 3

LIFT CONDITION  •  MAXIMUM
LINE LENGTH (H + R)
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5/8” O.D. Tubing (3450 RPM)

JJ2 JA2 JB2 J2 J3 J4 J5 J6

0’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
2’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
4’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
6’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
8’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 98’

10’ 100’ 100’ 100’ 100’ 100’ 100’ 96’ 74’
12’ 100’ 100’ 100’ 100’ 100’ 83’ 64’ 49’
14’ 51’ 51’ 51’ 51’ 51’ 41’ 32’ 25’

Lift “H”
Figure 3

LIFT CONDITION  •  MAXIMUM
LINE LENGTH (H + R)

FIGURE 3

5/8” O.D. Tubing (3450 RPM)

HH2 HA2 HB2 H2 H3 H4 H5 H6

0’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
2’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
4’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
6’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
8’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’

10’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
12’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 100’
14’ 100’ 100’ 100’ 100’ 100’ 100’ 100’ 89’
16’ 100’ 100’ 100’ 100’ 100’ 92’ 80’ 69’
18’ 100’ 100’ 92’ 85’ 73’ 64’ 56’ 48’

Lift “H”
Figure 3

LIFT CONDITION  •  MAXIMUM
LINE LENGTH (H + R)



0’ 31’ 31’ 31’ 31’ 31’ 25’ 19’ 15’ 25’ 25’ 25’ 25’ 25’ 23’ 20’ 17’
1’ 33’ 33’ 33’ 33’ 33’ 27’ 21’ 16’ 26’ 26’ 26’ 26’ 26’ 25’ 22’ 18’
2’ 35’ 35’ 35’ 35’ 35’ 29’ 23’ 17’ 27’ 28’ 28’ 28’ 29’ 26’ 23’ 19’
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FIGURE 4

3/8” O.D. Tubing (1725 RPM)

J2 J3 J4 J5 J6 H2 H3 H4 H5 H6 H7 H8

Distance
“H” Fig. 4

GRAVITY FEED  •  MAXIMUM LINE LENGTH (H + R)

0’ 64’ 64’ 53’ 41’ 31’ 75’ 75’ 70’ 60’ 51’ 30’ 20’
1’ 69’ 69’ 57’ 45’ 34’ 78’ 78’ 72’ 62’ 52’ 31’ 21’
2’ 74’ 74’ 61’ 48’ 36’ 80’ 80’ 75’ 64’ 54’ 32’ 22’

Distance
“H” Fig. 4

3/8” O.D. Tubing (3450 RPM)

JJ2 JA2 JB2 J2 J3 J4 J5 J6 HH2 HA2 HB2 H2 H3 H4 H5 H6

Distance
“H” Fig. 4

1/2” O.D. Tubing (3450 RPM)

JJ2 JA2 JB2 J2 J3 J4 J5 J6 HH2 HA2 HB2 H2 H3 H4 H5 H6

0’ 100’100’ 100’ 100’ 100’ 99’ 77’ 59’ 100’ 100’ 100’ 100’ 100’ 94’ 81’ 69’
1’ 100’100’ 100’ 100’ 100’ 100’ 83’ 63’ 100’ 100’ 100’ 100’ 100’ 99’ 85’ 72’
2’ 100’100’ 100’ 100’ 100’ 100’ 89’ 68’ 100’ 100’ 100’ 100’ 100’ 100’ 89’ 76’

INSIDE OR OUTSIDE TANK FUEL UNIT BELOW BOTTOM OF TANK



HA2B 0 7 100
HA2P 0 7 100
HH2B 0 3 100
H2B 3 16 100
H2P 3 16 100
H3B-B 0 14 200
H3B 7 20 100
H3B-C 0 7 300
H3P 7 20 100
H3P-B 0 14 200
H3P N-C 0 14 300
H4P-C 0 16 300
H4P 10 30 100
H4P N-C 15 20 300
H5P 16 40 100
H6B-C 7 40 300
H6P 20 55 100
H6P-C 7 40 300
H6P N-C 10 45 300
H7P-B 30 80 200
H7P 40 N/A 100
H8P 80 N/A 100
H8P N-C 55 N/A 300
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Strainer
Type

PUMP USAGE IDENTIFICATION  •  EXAMPLE

UL Strainer Rating (GPH)*

#2 Fuel Oil

B 7

P Unlimited

Model

JA2B 0 7 100
JB2B 0 10 100
JJ2B 0 3 100
J2B 3 16 100
J2BF 3 16 100
J3B 7 20 100
J3B-B 0 14 200
J3P-B 0 14 200
J4P 10 30 100
J5B 16 40 100
J5P 16 40 100
J6B-B 15 50 200
J6B 20 55 100
J6B-C 7 40 300
J6K 20 55 100

J PUMP
Max. Nozzle Capacity

(GPH) at Rated
Pressure

1725 3450
RPM RPM

Rated
Pressure

(PSI)
Model

H PUMP
Max. Nozzle Capacity

(GPH) at Rated
Pressure

1725 3450
RPM RPM

Rated
Pressure

(PSI)

*Maximum firing rate not to exceed maximum nozzle capacity or strainer
rating, whichever is less. A greater firing rate requires a suitable external
strainer.
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WASTE OIL PUMPS

Waste oil pumps are designed to supply oil up to 1500 centistokes to
remote tanks or heaters.

Line sizing listed below is calculated for multi-weight oils such as 10W-
30W maintained at 32O F minimum, and straight-weight oils such as 40W,
50W, 90W and heavier gear lubes maintained at 50O F minimum.

Pump
Model No.

J3NBN-A132B 1725 20-40 psi 18 Max. 20 In. Hg. 1/6 HP 1/4 HP
A2RA-7736 1725 30 psi** 2.5 GPH * 1/8 HP 1/8 HP

3450 0-100 psi 2.5 GPH * 1/7 HP 1/7 HP
A2RA-7737 1725 10-20 psi 2.5 GPH * 1/8 HP 1/8 HP

3450 10-20 psi 2.5 GPH * 1/7 HP 1/7 HP
A1RA-7738 1725 100-150 psi 2.5 GPH * 1/8 HP 1/8 HP

RPM
Delivery
Pressure

Flow
GPH

Maximum
Operating
Vacuum

Horsepower

<1000CST >1000CST

*20 In. Hg. for fuels more viscous than #2 fuel oil; 10 In. Hg. for #2 fuel oil
and lighter.
**Use alternate nozzle port.

INLET OR SUPPLY LINES

Pump Model
Number

J3NBN-A132B 3/4 in. 20 ft.
J3NBN-A132B 1 in. 60 ft.
A2RA-7736 (7737, 7738) 1/2 in. 20 ft.
A2RA-7736 (7737, 7738) 3/4 in. 90 ft.

Inlet Line
Size I.D.

Inlet Line
(L) Maximum

Waste oil pumps are designed for one-pipe or single-line installation.
Do not install the by-pass plug. Do not use teflon tape. Use J.I.C. flare or
pipe fittings only. Do not exceed 10 psi (manufacturer) or 3 psi (NFPA)
when supplying to inlet of pumps. It can cause seal damage.

FILTERS
Waste oil pumps have an internal secondary 30 x 30 mesh strainer. An
external primary 50 x 50 mesh strainer is required. This is supplied by
the burner/furnace manufacturer. For transfer systems, this must be
supplied by installer/user.
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FIGURE 1 TYPICAL TANK INSTALLATION

TYPICAL TANK INSTALLATIONS

FIGURE 2 TYPICAL TANK INSTALLATION

Floating pickups are manditory for all waste oil systems. They must be a
comparable line size with the rest of the inlet line.

If ambient temperatures to oil supply lines are lower than recommended,
strip heaters should be installed.



]

INLET 1/4”

DISCHARGE
PORT 1/8”

ALTERNATE NOZZLE PORT
PRESSURE GAGE PORT 1/8”

]

]

INLET 1/4”

]

EASY FLOW
BLEED VALVE

]
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FIGURE 3

PUMP CONNECTIONS

FIGURE 4
Install a vacuum gage in the inlet line close to the pump or in an unused
inlet port. During operation, vacuum must not exceed the operating
vacuum previously listed in this section.

PRIMING PROCEDURE
It is advisable on initial start-up to prefill the pump with clean, room
temperature oil through the inlet port. Start pump and open bleed valve.
Bleed pump for several minutes or until air-free oil is observed flowing
from bleed port.

SUNTEC MODELS A2RA-7736, A2RA-7737, A1RA-7738



Item

Complete Boost BB-1020M B2VA-8241-5 R.H. 20
Pump Assembly: BH-1030M H3BA-E100B R.H. 30
(Including Motor) BH-1070M H6BA-E100B R.H. 70
Boost Pump BB-1020R B2VA-8241-5 R.H. 20
Assembly Less BH-1030R H3BA-E100B R.H. 30
Motor BH-1070R H6BA-E100B R.H. 70
Pressure Switch P/N 128117 40VA &

150 psi
Max.

Adapter for 48N Motor P/N 134462

BOOST PUMPS
LIFT PUMPS
TRANSFER PUMPS
CENTRAL SYSTEMS
It is easier to push fuel oil to a given location than to pull it to the same
location. This is easily understood when you consider the forces available.
Fuel oil starts to separate or boil at vacuum levels as low as 10 in. hg.
This is equivalent to a pressure differential of 4.9 psi. If you push the oil,
you have pressure differentials of up to 300 psi available with no
separation or boiling of the oil. Simplified, this means that having the
pump lift oil, you are limited to about 15 feet of vertical lift. With a pressure
of only 100 psi, the oil can be pushed or pumped up more than 200 feet.

IMPORTANT POINTS TO REMEMBER:
1 . A boost pump is a fuel oil pump subject to the same restrictions as

any other fuel pump.
2. Install a boost pump as close to the supply of fuel oil as economically

and physically possible.
3. All burner pumps being supplied by a boost pump should be installed

single-pipe, even if they are two-stage pumps.

MODELS AND SELECTIONS

BOOST PUMP

Includes
Pump
Model

Pump
Rotation

(from
shaft
end)

Delivery --
GPH @

RPM

II-23
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Boost pump assemblies are supplied with or without drive motors. The
pump has an internal valve regulator (standard 10-20 psi range). The
valve regulates pressure and provides a check against loss of head
during shut downs. This eliminates the need for an external check valve.
Standard assemblies are capable of pushing oil to 35 feet vertical height.
For higher applications, a simple spring change can meet your specific
requirements.

To select the correct boost pump, find the total firing rate of all the burners
being supplied and select a GPH rating higher.

Example 1:
We have four burners with the following nozzle capacities or
firing rates:

1 = .8 GPH
2 = .75 GPH
3 = 1.35 GPH
4 = 2.25 GPH

Total = 5.15 GPH required

Select a BB1020M which will supply 20 GPH.
Remember: The firing rates are determined by the nozzle size and
pressure of the burner pump.

Example 2:
We have five burners with the following firing rates:

1 = 1. 5 GPH Nozzle @ 150 psi = 1. 8 GPH
2 = 3. 0 GPH Nozzle @ 300 psi = 5. 2 GPH
3 = 12. 0 GPH Nozzle @ 100 psi = 12. 0 GPH
4 = 5. 0 GPH Nozzle @ 125 psi = 5. 6 GPH
5 = 1. 25 GPH Nozzle @ 100 psi = 1. 25 GPH

Total = 25. 85 GPH

Select a BH1030 which will supply 30 GPH.
Remember:
1. The boost pump is installed two-pipe with a by-pass plug installed

and a return line.
2. The burner pumps are installed single-pipe, no by-pass plug installed

and no return line. If a pump is installed two-pipe, its return line will
demand its gearset capacity. If you had the smallest pump made,
this would be 20 GPH. Installed single-pipe, the pump only demands
its firing rate which is determined by the size of the nozzle in the
burner.
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Example:

INSTALLATION INSTRUCTIONS
Note: Install in accordance with the National Board of Fire Underwriters’

requirements, local codes, and ordinances where applicable.

INLET OR SUCTION SIDE OF BOOST PUMP:
Figure 1 illustrates the installation of the inlet or suction side of the boost
pump and its return line. Boost pumps should be installed two-pipe for
air removal and self-priming. (Two-pipe requires installation of the by-
pass plug for proper operation.) In Figure 1, “H” is the vertical lift from
the bottom of the tank to the center line of the boost pump. “R” is the
horizontal run or distance in feet from the tank to the boost pump.

Table 1 gives limits not to exceed in the installation of the inlet line to the
boost pump.

PRESSURE OR SUPPLY SIDE:
There are two common systems used: the loop system and the
pressurized system. Use of an auxiliary tank is a form of the loop system.
There are other piping configurations which are not recommended, but
are in use, and will be discussed.

LOOP SYSTEM:
Figure 2 illustrates a single-loop system. It offers the advantage of only
needing to keep the manifold full of oil supplied at a rate greater than
the total firing rate of all the burners being supplied by the system. Table
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2 lists the maximum horizontal runs not to be exceeded. These are
calculated for standard boost pumps with the 10-20 psi spring. For higher
boosts or longer runs, call the factory and get prompt help to install your
system.

FOR A TROUBLE-FREE LOOP SYSTEM, USE THE FOLLOWING
GUIDELINES:
1. The manifold is to be above all the pumps being supplied.
2. The manifold should be level at worst case. A slight rise in the system

will aid in air-purging.
3. A 2-ft. riser or kick at the end of the run will insure the manifold fills.
4. A large return line is necessary to prevent siphoning of the manifold

and/or overflowing of the vent.
5. Pumps on burners supplied by the boost pump should be connected

or installed single-pipe. No by-pass plug and no return lines on the
burners.

FIGURE 1 LOW PRESSURE SIDE INSTALLATION

TABLE 1 MAXIMUM INLET LINE LENGTH

Line Size 1/2” O.D. Tubing 5/8” O.D. Tubing 1/2” Pipe

Lift 0-7’ 10’ 15’ 0-7’ 10’ 15’ 0-7’ 10’ 15’

B 100’ 100’ 100’

H3 64’ 49’ 24’ 100’ 100’ 65’ 100’ 100’ 100’

H6 44’ 34’ 17’ 100’ 95’ 48’ 100’ 90’ 65’

Pump
Model
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FIGURE 2 LOOP SYSTEM INSTALLATION

Boost Pump 1/2” Tube 1/2” Pipe 3/4” Pipe

B 300’ 500’ 2500’
H3 175’ 300’ 1800’
H6 50’ 100’ 600’

*For longer runs, contact the factory.

6. Maximum pressure at the inlet port to any of the burner pumps is 10
psi by design. However, N.F.P.A. states that maximum allowed is 3
psi. Use the lowest number per applicable codes. If the pressure is
going to be higher than permissible, a pressure reducing and/or a
vacuum valve must be installed to reduce inlet pressure to the pump.

TABLE 2 MAXIMUM HORIZONTAL LINE LENGTH*
(10-20 PSI SPRING, FACTORY PRESET AT 10 PSI)
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FIGURE 3 AUXILIARY TANK INSTALLATION

AUXILIARY TANK
Figure 3 illustrates a typical auxiliary tank installation. It is a form of the
loop system, and subject to the same installation requirements. In
addition, local ordinances governing auxiliary tanks should be complied
with.

The auxiliary tank doesn’t need to be more than a few gallons in capacity.
Its advantages are:
1. Allows loop to be completed in close proximity to the main supply

tank.
2. Eliminates line surges and race conditions.

PRESSURIZED SYSTEM
Figure 4 illustrates a pressurized system. Although it is the least common
installation, it can be used where space and distance limitations preclude
using a loop system.

WHEN INSTALLING THIS SYSTEM:
1. The pressure in the manifold must not exceed 10 psi when the boost

pump is running and no burners are firing.
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FIGURE 4 PRESSURIZED SYSTEM INSTALLATION

2. The pressure in the manifold must not exceed 10 psi nor less than
zero when the boost pump is running and all burners are firing.

3. The burner pumps must have vacuum valves on their inlets.

4. The maximum horizontal run of the manifold line must be matched
with selections from Table 2.

Other configurations which are not recommended:

PSEUDO TWO-PIPE
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PRESSURIZED LOOP

The intent is to gain the advantages of a two-pipe operation, while not
causing the boost pump to supply burner pump gearset demand. Actually,
the pump already does this internally without the external plumbing.
This system includes unnecessary piping and fittings which are possible
sources of problems.

The intent is to have a full loop without vent and large manifold return.
Problems are:
1. Requires boost pump pressure to be set higher than recommended

to prevent oscillations between pump valve and manifold valve.
2. Possible plugging of manifold valve, putting too high pressure in

manifold.

WIRING INSTRUCTIONS
Wiring the system depends upon the operation desired: constant or
intermittent.

A. CONSTANT OPERATION
A voltage switch between the power source and the boost pump motor
is used for simple ON/OFF operation. Figure 5 illustrates this circuit.

B. INTERMITTENT OPERATION
A pressure switch (Suntec part number 128117) is connected in the
gage port of each heater’s fuel unit. Figure 6 shows the switch’s
installation in the circuit.

Operation is simple. Pressure developed by the oil burner fuel unit closes
the low-voltage switch connected to the fuel unit. This causes the switch
relay to energize the boost pump, which starts and stops automatically
with the oil burner, For initial start-up, the switch relay may be held in
manually, or a manual ON/OFF switch may be connected across the
low-voltage wire leading from the switch relay to the pressure switch.
With the manual switch in the ON position, the boost pump runs
continuously.

START UP
1. Start boost pump manually.
2. Set boost pump pressure in manifold to 10 psi or less at closest

burner to the boost pump.
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FIGURE 6 WIRING FOR INTERMITTENT OPERATION

FIGURE 5 WIRING FOR CONSTANT OPERATION

3. Pressurized system -- bleed manifold of all air.
4. All systems -- bleed pumps starting with one closest to boost pump

and proceeding to furthest away.
5. System should be ready for normal service.

SERVICE
1. Check periodically for water accumulation.
2. Change filter (external) as needed.
3. Check pump strainer.
4. Periodically check for manifold pressure.
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TROUBLE SHOOTING

PROBLEM SOLUTION
Boost Pump
doesn’t run

Boost Pump
runs, but
doesn’t
supply oil

Boost Pump
supplies oil
but burners
do not fire

Burner pump
seals leaking

Check electrical connections and supply; check for
discharge and return line blockages.

Measure inlet vacuum. If too high, check inlet line,
filter and valves
Check to see that by-pass plug is properly installed.

Check to see that inlet line has no air leaks.
Check capacity of boost pump to see that it exceeds
total burner requirements.
Check to see that pressure rating of boost pump
isn’t exceeded by head requirements.
In loop system, check to see if oil is passing through
the stand pipe or riser.

Check inlet line pressure to burner pumps



PIPING
Correct piping is critical to long-term operation of any fuel oil system.
Improper line sizing will not only cause present and future service
problems, but can also cause premature failure of the components
supplied by it.

SINGLE-PIPE OR ONE-LINE SYSTEM

FIGURE 1

FIGURE 2

III-1
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DO NOT
• Install by-pass plug. (Will damage seal.)
• Use compression fittings. (Will eventually leak.)
• Use teflon tape. (Will void warranty.)
• Use check valves. (Especially on gravity feed systems.) See Thermal

Expansion, page III- 12.
• Exceed 10 psi (manufacturer) or 3 psi (NFPA) inlet line pressure.
• Exceed 6" hg. running vacuum (for Suntec “A” and “B” fuel units) or

2" hg. running vacuum (for Suntec “J” and “H” fuel units).

• Use 37o JIC flare fittings.
• Use a non-hardening thread sealing compound.
• Prefill (prime) the pump on long runs to reduce dry running time.
• Check all unused pump fittings for tightness.
• Bleed system. Open bleed port approximately one turn. Bleed for 15

seconds after clear oil begins flowing out of port. Close bleeder valve
tightly

• See page IV-1 if pump fails to prime or deliver.

TANK ABOVE THE PUMP OR GRAVITY FEED

DO

FIGURE 3

NOTES FOR FIGURE 3
1. H =vertical distance from top of tank to centerline of pump.
2. “H” must not exceed 27 feet to be within manufacturer’s 10 psi inlet

pressure limit, or 8 feet to be within NFPA’s 3 psi inlet pressure limit.
3. See page II-3 for line sizing.



FIGURE 4

TANK BELOW THE PUMP OR LIFT FEED

NOTES FOR FIGURE 4
1. H = vertical distance from bottom of tank to centerline of pump.
2. “H” must not exceed 8 feet for Suntec Model A and Model B fuel

units or 2 feet for Suntec Model J and Model H fuel units.
3. See page II-3 for line sizing.
Even though pumps are capable of higher vacuums, good practice
dictates that initial installation of Model A and B pumps and J and H
pumps with an “F” piston do not exceed 6 inches of mercury vacuum on
initial installation when installed single-pipe. J and H pumps without an
“F” piston should not exceed 2 inches of mercury vacuum on initial
installation when installed single-pipe.

TWO-PIPE OR TWO-LINE SYSTEM

• Use compression fittings. (Will eventually leak.)
• Use tefIon tape. (Will void warranty.)
• Exceed 10 psi (manufacturer) or 3 psi (NFPA) inlet and return line

pressures.
• Use check valves in gravity feed systems.

• Connect inlet or suction line to the fuel unit inlet port.
• Install the by-pass plug as shown. Failure to do so will cause improper

fuel unit operation.

DO NOT

DO

III-3



FIGURE 5

READ OPERATING
PRESSURE

]

PRESSURE GAGE
PORT 1/8”

]

] REGULATE
PRESSURE

]

EASY FLOW
AIR BLEED VALVE

(DO NOT READ
OPERATING PRESSURE)

]

RETURN 1/4”

]

1/16” BY-PASS PLUG
INSERT FOR 2-PIPE SYSTEM
(USE 5/32” ALLEN WRENCH

]

OPTIONAL
INLET 1/4”

]
NOZZLE

PORT 1/8”

]

RETURN 1/8”

]

RETURN LINE]

FIGURE 6

INLET PORTS 1/4”
(USE EITHER

PORT)

]]

REGULATE
PRESSURE

]

BY-PASS PLUG
INSERT FOR TWO-PIPE

SYSTEM

]

RETURN
PORT 1/4”

]

RETURN LINE

]

NOZZLE
PORT 1/8”

]

NEW EASY FLOW
AIR BLEED VALVE
AND GAGE PORT

]
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FIGURE 7

NOTE

III-5

• Connect the return line to the fuel unit return port.
• Use 37o JIC flare fittings.
• Use a non-hardening thread sealing compound.
• Prefill (prime) the pump on long runs to reduce dry running time.
• Start fuel unit without bleeding (a properly-instalIed two-line system

is self-priming).
• See page IV-1 if pump fails to prime or deliver.

A two-pipe or two-line system has three lines connected to the fuel pump.
They are the inlet or suction line, return line and nozzle line.

TANK ABOVE THE PUMP OR GRAVITY FEED

NOTES FOR FIGURE 7
1. H = vertical distance from top of tank to centerline of pump.
2. “H” must not exceed 27 feet to be within manufacturer’s 10 psi inlet

pressure limit, or 8 feet to be within NFPA’s 3 psi inlet pressure limit.
3. See page III-7 for line sizing.
4. IMPORTANT -- Single-pipe installation is recommended for gravity

feed systems. It produces lower inlet line flow and longer filter life.
For example: an “A-70” fuel unit firing 1 gph single-pipe has 1 gph
flowing through the filter; an “A-70” pump firing 1 gph two-pipe has
19 gph flowing through the filter.



III-6

FIGURE 8

TANK BELOW THE PUMP OR LIFT FEED

NOTES FOR FIGURE 8
1. H = vertical distance from bottom of tank to the centerline of the pump.
2. “H” must not exceed 12 feet for single-stage fuel units, or 18 feet for

two-stage fuel units.
3. IMPORTANT -- “H” distance allowed is reduced by the number of fittings,

filters and valves installed in the line. If the fuel lines extend higher than
the centerline of the fuel unit, they should not exceed 24 feet above the
bottom of the tank or the fuel unit will not prime (boost pump would be
required). See page II-23.

4. System running vacuum should not exceed 12 in. hg. for single-stage
fuel units or 17 in. hg. for two-stage fuel units.

5. IMPORTANT -- Vacuum requirements are not limited by fuel unit
capability. Fuel oil will boil or de-gas at vacuums as low as 10 in. hg.
These bubbles can get into the nozzle line and cause a smoky or
unstable flame. Suntec two-stage pumps are designed to prevent this
with vacuums up to 17 in. hg.

6. See page III-7 for line sizing.
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LINE SIZING  •  TWO-PIPE SYSTEMS
NEW INSTALLATIONS FOR NEW LINES
NOTE: The formulas in this section are set up to keep new installations
within practical design limits for fuel pumps. Viscosity used for calculations
is 57 saybolt secs. universal = 8.04 centipoise = 9.6 centistokes.
Calculated lengths do not include valves, filters and an unusual number
of 90o elbows.

Installations should avoid putting fuel oil where it is exposed to
temperature extremes. The pour point limit for #1 and #2 fuel oils not
seasonally-adjusted is 0o F and 20o F, respectively

LENGTH OF RUN (L)
The length of piping from tank to fuel unit is calculated using the following
formulae which are based on flow properties for a given tubing size.

GEARSET/INLET LINE FLOW  •  GALLONS PER HOUR
Suntec
Model

No.

A
7***

3 GPH

A
7***

7 GPH

B
82**

3 GPH

B
89**

7 GPH

B
8850

B
8851

B
8852

J2
J3 J4 J5 J6

H2
H3 H4 H5 H6 H7 H8

Flow at
1725 rpm

Flow at
3450 rpm

16 -- 18 -- -- -- -- 18 22 29 38  26 31 36  42  69  98

17 20 21 25 28 33 39  38  46 60 78   61 69 79  93  --  --

L = Horizontal run in feet from tank to fuel unit.
H = Vertical distance in feet from bottom of tank to centerline of pump.
Q = Gearset (or line) flow in gallons per hour (gph).
V = Vacuum in inches of mercury (in. hg.).

EXISTING INSTALLATIONS
The following formula can be used to determine what the vacuum should
be on various line lengths of different size line tubing. The resulting figures

III-7
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Tube Size
O.D. (inches)
(.035” wall)

3/8 L = 12-(.75H) L = 17-(.75H) L =12+(.75H) L = 17+(.75H)
.0086Q .0086Q .0086Q .0086Q

1/2 L = 12-(.75H) L = 17-(.75H) L = 12+(.75H) L = 17+(.75H)
.00218Q .00218Q .00218Q .00218Q

5/8 L = 12-(.75H) L = 17-(.75H) L =12+(.75H) L = 17+(.75H)
.000785Q .000785Q .000785Q .000785Q

Tank Below Pump Tank Above Pump

Single-Stage Two-Stage Single-Stage Two-Stage

Tube Size
O.D. (inches)
(.035” wall)

3/8 V = L (.0086Q) + .75H V = L (.0086Q) - .75H
1/2 V = L (.00218Q) + .75H V = L (.00218Q) - .75H
5/8 V = L (.000785Q) + .75H V = L (.000785Q) - .75H

Vacuum*

Tank Below Pump Tank Above Pump

may be used to determine if the configuration of an existing installation
could cause system performance problems.

*Does not include valves, filters, etc., in the line.

NOTES
1. Kinks or sharp bends in lines will increase vacuum.
2. Return line pressure should not exceed 10 psi (manufacturer) or 3 psi

(NFPA).
3. The installation instructions supplied with each Suntec fuel unit shows

line lengths based on calculations from the above formula.
4. If the system configuration causes operation outside the recommended

limits, consider the following options:
a. Reconfigure the system.
b. Install a boost pump system.
c. Contact the Suntec Factory Service Department.

ADD-ONS AND MULTIPLE UNITS
When adding or installing new fuel units to an existing system, good practice
is to have separate lines for each system. If running separate lines is difficult,
impractical and/or impossible, it may be necessary to tie a new system
into an old one.

Before tying into an existing system, consider:
1. What the running vacuum of the present system is. (See Vacuum

Testing, page IV-9.)
2. What the extra distance will be to the new fuel unit.
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If a new identical fuel unit will be installed side-by-side with the existing
unit, its addition will at least double the vacuum with both units running.

Line Sizing. Lines should be sized to have a small enough inside
diameter to allow complete purging of air during priming or bleeding,
and large enough to not cause excessive pressure drop or line losses
which would cause the pump to operate with too high a vacuum.

Priority Controls. Relays which give operating preference to a specific
unit, can be used to assure that only one fuel unit is operating at a time.
For example, priority is usually given to a hot water heater rather than a
furnace or boiler.

INSTALLING PRIORITY CONTROLS
Two options exist:
1. Less than ideal: Priority controls controlled by low voltage from the

thermostat. Disadvantage: If the primary unit locks out on “safety,”
the secondary system cannot automatically operate.

2. Preferred: Use a power relay to establish priority based on line voltage
demand. Advantage: Allows the line voltage to be available to the
secondary unit if a fault occurs in the primary unit. (Should be installed
by a qualified electrician.)
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SERVICING NON-RECOMMENDED
EXISTING INSTALLATIONS
Occasionally, you will find existing installations which do not conform to
good practice or proper installation. The correct procedure is to replace
these piping configurations with correct piping. However, in the real world,
this is sometimes impractical or financially impossible. The following
information will help you identify and work with these types when you
encounter them in the field.

MULTIPLE UNITS WITH UNDERSIZE OR OVERSIZE
INLET MANIFOLDS  •  SINGLE-PIPE (TANK ABOVE OR
BELOW FUEL UNITS)

FIGURE 10

Line Sizing. The manifold or supply line must be sized to accommodate
the total firing rate of all units connected to the manifold (A + B + C + D
as shown above). See Installation Section for specific model, for single-
line calculation formula.

Priming. Bleed or prime units beginning with the unit closest to the tank
and working outward. Since priming this type of system would require
extended operation of the fuel units with dry gear sets, the fuel unit
should be filled with oil before beginning.

Recommendation. This type of system should be supplemented with a
boost pump system to provide the proper oil supply to the fuel units.
See Boost Pumps or Transfer Pumps, page II-23.
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FIGURE 11

TWO-PIPE  •  (TANK ABOVE OR BELOW FUEL UNITS)

Line Sizing. The manifolds or supply lines must be sized to accommodate
the total gear set capacity (not firing rate) of all units connected to the
manifold (A + B + C + D, as shown above). See Line Sizing, page III-7,
for fuel unit gear set capacities. If lines are undersized, they must be
replaced, or use priority controls.

Return line manifold piping and input manifold piping must be the same
size.

Priming. Return line must terminate below the surface of the oil in the
tank to maintain prime.

Start or prime units beginning with the unit closest to the tank and working
outward. Since priming this type of system would require extended
operation of the fuel units with dry gear sets, the fuel unit should be
filled with oil before starting.

DRAWBACKS
a. Problems with one unit affects all units.
b. Line sizes are a compromise.
c. Troubleshooting is more complicated.
d. Making and keeping system air-free is time-consuming.

RECOMMENDATIONS
a. Install individual lines to multiple units, or
b. Incorporate a boost pump system to supply adequate fuel to the

multiple units. See Boost Pumps or Transfer Pumps, page II-23.
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CHECK VALVES, OTHER VALVES AND
THERMAL EXPANSION
Check Valves. A properly-installed fuel oil heating system does not require
check valves for proper operation.
However, check valves are often used to compensate for deficiencies in
oil line piping. For example:
a. Not having the return line submerged in the oil in the tank.
b. Having vacuum leaks in the line due to using compression fittings,

bad flare fittings, porous fittings, loose fittings or leaky lines.

Disadvantages:
Check valves increase the amount of vacuum the fuel unit must overcome
to supply oil to the system and reduce the distance supply lines can be
run.

When installed near the fuel unit, check valves cause turbulence and
stripping of air from the oil, resulting in dirty and/or noisy combustion.

Do not use check valves in gravity feed (tank above pump) single-pipe
systems, or in a system supplied by a boost or transfer pump. Thermal
expansion can cause serious problems.

Thermal Expansion. Thermal expansion is a phenomenon in which a
fluid increases in volume when heated.

When fuel oil is heated from 40o F to 70o F, it will increase in volume by
1-1/2%. Since oil will only compress at a rate of 1/10%, thermal expansion
will greatly increase the oil pressure in a closed system.

In a typical single-pipe system, an air pocket within the pump serves as
a cushion against changes in pressure. In a gravity feed-or boost pump-
supplied system, the air cushion is eventually absorbed, creating a
hydraulically “hard” or closed system which is unable to absorb pressure
increases.

EFFECTS OF THERMAL EXPANSION:
a. Leaks at pipe joints and fittings.
b. Broken pressure gages.
c. Leaks at filters.
d. Leaks at fuel unit seals.
CONDITIONS WHERE THERMAL EXPANSION CAN CAUSE
PROBLEMS:
a. In single-pipe, dual-fuel systems (during alternate fuel operation).
b. Where ambient temperature around the supply line is higher than

the fuel temperature (ceilings of industrial /commercial buildings,
boiler rooms, mobile home enclosed furnace vestibules).



PREVENTION OF THERMAL EXPANSION PROBLEMS:
a. Install relief valves in problem areas (see Figure 14).
b. Do not use check valves.
c. Install an accumulator in the line.

FIGURE 12 CLOSED OIL SYSTEMS

FIGURE 13 CLOSED OIL SYSTEM, DUAL-FUEL BURNER

1. A closed system will occur between the check valve and the pressure
control valve during burner off-cycle.

2. A closed system will occur between the pressure control valve and
the burner pump since the regulating valve in the pump is also a
positive shut-off valve.

3. Since the regulating piston in the pump is also a positive shut-off
valve, a closed system will occur during burner off-cycle even without
the vacuum safety valve installed.

FIGURE 14 BY-PASSING RELIEF VALVE INSTALLATION

III-13

1. A closed circuit will occur between the manual valve and the burner
if the valve is closed during alternate fuel operation.
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NOTE: All installations should be in compliance with local and national
codes. Typical installation diagrams contained in this Technical Service
Manual are for reference only.
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SERVICE

Service on fuel units should not be attempted without the aid of good
vacuum and pressure gages. Many system problems can be detected
with the aid of these gages.

Service falls into two categories: routine and trouble.

ROUTINE  •  ANNUAL OR OTHER CHECK OUT
Check line filter and pump strainer for amount of contaminate. If close to
needing service, replace to prevent a call-back in near future. If using
inlet into the side of the pump, it isn’t necessary to remove cover to
check the strainer. Remove inlet line and view strainer through inlet
opening. If it’s clean there, it will be clean the rest of the way around.

If strainer is plugged, remove cover and clean strainer with a brush and
clean fuel. Replace cover gasket before reinstalling.

System running vacuum should be checked as part of routine.

Running vacuum should not exceed:
3 6 inches mercury for single-stage one-pipe.
3 12 inches mercury for single-stage two-pipe.
3 17 inches mercury for two-stage two-pipe.
3 Check and adjust system pressure, if necessary.
3 Check CO2 or O2 and system draft.
3 Check for smoke and adjust to a trace. Zero smoke is unclear as to

where you are in adjustment.
3 Check for leaks at fittings and filters. Correct any leaks that are found.

TROUBLE CALL
In response to a trouble call, approach the problem in a logical and
systematic sequence. Jumping to a conclusion can sometimes
temporarily fix the problem, but not uncover the root cause of the problem.
An example is if there is water in the fuel, which causes the pump to fail
and you replace the pump only. You will eventually be called back to
replace the new pump.

In addition to the mechanical tools required, you also must have gages
(pressure and vacuum) and suitable combustion analyzers.
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FUEL PUMP  •  TROUBLESHOOTING GUIDE
CAUSE REMEDY

NO OIL FLOW AT NOZZLE

Oil level below intake line in
supply tank .................................... Fill tank with oil.

Clogged strainer or filter ................ Remove and clean strainer.
Replace filter element.

Clogged nozzle ............................. Replace nozzle.

Air leak in intake line ..................... Tighten all fittings in intake line.
Tighten unused intake port plug.
Check filter cover and gasket.

Restricted intake line
(high vacuum reading) .................. Replace any kinked tubing and

check any valves in intake line.
Check form 440100 for line sizes.

A two-pipe system that
becomes airbound ........................ Check for and insert by-pass plug.

Make sure return line is below oil
level in tank.

A single-pipe system that
becomes airbound ........................ Loosen gage port plug or easyflow

valve and bleed oil for 15 seconds
after foam is gone in bleed hose.
Check intake line fittings for tightness.
Check all pump plugs for tightness.

Slipping or broken coupling ........... Tighten or replace coupling.

Rotation of motor and fuel
unit is not the same as
indicated by arrow on pad at
top of unit ...................................... Install fuel unit with correct rotation.

See form no. 440100.

Frozen pump shaft ........................ Return unit to approved service
station or Suntec factory for repair.
Check for water and dirt in tank.
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FUEL PUMP  •  TROUBLESHOOTING GUIDE
CAUSE REMEDY

OIL LEAK

Loose plugs or fittings ................... Dope with good quality thread
sealer. Retighten.

Leak at pressure adj. screw
or nozzle plug ................................ Washer may be damaged.

Replace the washer or o-ring.

Blown seal
(single-pipe system) ...................... Check to see if by-pass plug has

been left in unit. Replace fuel unit.

Blown seal
(two-pipe system) .......................... Check for kinked tubing or other

obstructions in return line.
Replace fuel unit.

Seal leaking .................................. Replace fuel unit.

Cover ............................................. Tighten cover screws or replace
damaged gasket.

NOISY OPERATION

Bad coupling alignment ................. Loosen fuel unit mounting screws
slightly and shift fuel unit in different
positions until noise is eliminated.
Retighten mounting screws.

Air in inlet line ................................ Check all connections. Use only
good flare fittings.

Tank hum on two-pipe system
and inside tank .............................. Install return line hum eliminator

in return line.

PULSATING PRESSURE

Partially clogged strainer
or filter ........................................... Remove and clean strainer.

Replace filter element.

Air leak in intake line ..................... Tighten all fittings.
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FUEL PUMP  •  TROUBLESHOOTING GUIDE
CAUSE REMEDY

PULSATING PRESSURE (cont’d.)

Air leaking around cover ............... Be sure strainer cover screws are
tightened securely. Check for
damaged cover gasket.

LOW OIL PRESSURE

Defective gage .............................. Check gage against master gage
or other gage.

Nozzle capacity is greater
than fuel unit capacity ................... Replace fuel unit with unit of

correct capacity. See form no.
2100 for GPH, psi and R.P.M.

IMPROPER NOZZLE CUT-OFF

To determine the cause of improper cut-off, insert a pressure gage in
the nozzle port of the fuel unit. After a minute of operation, shut burner
down. If the pressure drops from normal operating pressure and
stabilizes, the fuel unit is operating properly and air is the cause of
improper cut-off. If, however, the pressure drops to 0 psi, fuel unit should
be replaced.

NOTE: The A-70 pump circuitry is designed to give a high cut-off of
superb quality. Never use the amount of pressure drop as an indication
of the quality or speed of cut-off.

Filter leaks ..................................... Check face of cover and gasket
for damage.

Strainer cover loose ...................... Tighten four screws on cover.

Air pocket between cut-off
valve and nozzle ........................... Run burner, stopping and starting

unit, until smoke and after-fire
disappears.

Air leak in intake line ..................... Tighten intake fittings. Tighten
unused intake port and return plug.

Partially clogged
nozzle strainer ............................... Clean strainer or change nozzle.

Leak at nozzle adaptor .................. Change nozzle and adaptor.



FIELD TESTING FUEL UNITS

INTRODUCTION
Fuel units are sized to an application based on their pressure, vacuum
and flow ratings.

With today’s high efficiency furnaces and boilers, it is extremely important
to check these parameters when the initial installation is made and also
during later service calls to assure that high efficiency operation is being
maintained.

It is also important to check fuel unit pressure and vacuum levels during
trouble calls to help differentiate pump problems from system problems.

VACUUM TEST  •  FOR FUEL UNITS AND INLET LINES

IV-7

FIGURE 1 VACUUM GAGE LOCATION FOR SINGLE-PIPE SYSTEM

FUEL UNIT -- SINGLE-PIPE SYSTEM
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FIGURE 2 VACUUM GAGE LOCATION FOR TWO-PIPE SYSTEM

Step 1. Remove inlet line from fuel unit and install vacuum gage in the
inlet port (see Figure 1). If unit has been running dry, pour oil
into pump prior to testing.

Step 2. Turn burner ON and open bleed.
Step 3. When vacuum reaches 15 in. hg.*, close bleed port.
Step 4. Turn burner OFF. Pump should hold vacuum level for five

minutes*.
*NOTE: If fuel unit cannot attain 15 in. hg. or hold that vacuum level for
five minutes, it should be repaired or replaced.

Step 1. Remove inlet line from fuel unit and install vacuum gage in the
inlet port (see Figure 2).

Step 2. Remove return line.

FUEL UNIT -- TWO-PIPE SYSTEM
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FIGURE 3 VACUUM GAGE LOCATION FOR SYSTEM TEST

Step 3. Turn burner ON.
Step 4. When vacuum reaches 15 in. hg.*, plug return port and turn

burner OFF.
Step 5. Pump should hold vacuum level for five minutes*.

*NOTE: If fuel unit cannot attain 15 in. hg. or hold that vacuum level for
five minutes, it should be repaired or replaced.

VACUUM TEST  •  FOR SYSTEM

Step 1. Install vacuum gage in the optional inlet port or tee into the
supply line at the fuel unit. (If the optional inlet is used for the
supply line, install the gage in the cover inlet. See Figure 3.)

Step 2. Turn burner ON and bleed the fuel unit (if one-pipe system).
Step 3. Close bleed valve and read gage. Readings should be as

follows:



SINGLE-STAGE TWO-STAGE
Model A Model J Model B Model H

Single-Pipe System 6 in. hg. 2 in. hg. 6 in. hg. 2 in. hg.

Two-Pipe System 12 in. hg. 12 in. hg. 17 in. hg. 17 in. hg.
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Step 4. If the gage reading exceeds the level indicated for the fuel
unit being used, check the piping and the system layout (refer
to Suntec installation bulletins for details).

Step 5. If the lift and run is not excessive for the fuel unit model,
the problem could be caused by:
a. the number and type of bends in the piping (includes kinks

and flattening),
b. the number and types of fittings in the piping,
c. the number, type and condition of filters and strainers,
d. the number and type of valves in the system, and/or
e. the level of contaminate build-up on the inside walls of the

system piping.
Step 6. If the vacuum level is NOT excessive, and there is air in the

oil, there is usually a leak in the piping.
To check:
a. Close the tank valve,
b. Pull a vacuum on the system by the fuel unit,
c. Shut the burner OFF System should hold the vacuum level

for five minutes. If system is two-pipe, the return line will have
to be closed off at shutdown.

PRESSURE TEST  •  FOR FUEL UNITS AND SYSTEMS
SYSTEM PRESSURE WITH SYSTEM OPERATING

Step 1. If fuel unit is on a positive head system, shut tank valve OFF
before installing gage.

Step 2. Install gage in gage port.
Step 3. Turn burner ON if pump is on single-pipe lift system, bleed

pump at the bleed valve.
Step 4. Observe gage (disregard needle “jiggling”).
Step 5. If reading is high or low, readjust pressure adjustment screw.

NOTE: On Model J or Model H fuel units, there may be some
leakage with the acorn nut removed. This will stop when the
nut is replaced.

Step 6. Turn burner OFF. The pressure should fall to zero or to the
amount of head on the fuel unit.
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FIGURE 4
PRESSURE GAGE LOCATIONS FOR OPERATING PRESSURE TEST

FUEL UNIT OPERATING AND CUT-OFF PRESSURE

Step 1. Install gage into nozzle port.
Step 2. Turn burner ON and observe gage.
Step 3. Adjust pressure, if necessary.
Step 4. Turn burner OFF and observe gage. Pressure should drop to

80% or higher.
Step 5. If pressure drops below 80% or continues to decay, the fuel

unit has faulty cut-off and should be repaired or replaced.

NOTE: A and B model pumps could theoretically have a cut-off
pressure of less than 80%. The important operation is that it drops to
some value and stops.
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STRAINERS -- FIELD SERVICE

Fuel unit strainers are intended as a back-up to, not a replacement for,
proper system filtering.

Clogged strainers restrict oil flow into the gear set, cause fuel units to
operate at higher vacuum and eventually fail. To diagnose a clogged
strainer before it causes fuel unit failure, it must be removed and visually
inspected. If a strainer looks clogged, it usually is, and should be cleaned
or replaced.

IMPORTANT NOTE: Current regulations on the use of asbestos in
gasket materials require that new non-asbestos gaskets be installed
any time a fuel unit cover is removed. Make this a common practice
to avoid expensive call-backs for that purpose.

STRAINER IDENTIFICATION

MODEL J AND MODEL H FUEL UNITS

Strainer models are designated by the first character following the gear
size designation in the fuel unit model number as indicated below:

Examples:
J3PBN-C200H-4 “P” Strainer
JA2BA-100 “B” Strainer

Strainer Model
Nozzle Capacity RatingDesignation

A No strainer (used in certain lube pumps)
B 7 gph (metal frame)
C 4.5 gph (obsolete, use B or N)
N 7 gph (plastic frame)
P Unlimited (do not use in Models J7, J8, H7, H8)
K Unlimited (requires spacer between pump body and cover)

MODEL A AND MODEL B FUEL UNITS

Strainer models are designated by the first character following the gear
size designation in the fuel unit model number, as indicated below:

Examples:
A2VA-7116-4 “V” Strainer
B2TA-8851-5 “T” Strainer
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Strainer Model Designation Nozzle Capacity Rating

V 3 gph
Y 7 gph
T 16 gph
G 23 gph

IMPORTANT-DO NOT use a strainer which is too long for the cover
(indicated by a 1/8" or more cover gap when spring is fully
compressed). Forcing would crush the strainer body and allow
contaminants to get into the pumping mechanism.

STRAINERS AS A DIAGNOSTIC INDICATOR

What you see in a strainer can be an indicator of what conditions may
exist within the system:

a. Clogged strainer. Primary filter has failed or is missing.
b. Sludge on strainer. Water in the tank, allowing biological growth.
c. Rust flakes on strainer. Rusted tank or components.

Field replacement of 3 gph- and 7 gph-rated strainers -- Figure 1.
(All models and revisions of Model A70 and Model B80 fuel units.)

To simplify field replacement and improve overall strainer efficiency, only
two strainer models are offered for replacement in standard Model A
and Model B fuel units. As shown, a spring is required in some instances
to compensate for the difference in strainer height and cover depth (see
Figure 1).

Model Strainer Capacity Model Data Cover Strainer Spring
Series Designation (GPH) Revision* Code Depth Part No. Part No.

A V 3 All All 1.133” 3715732 Not Req.

A Y 7 -- Y82 & Earlier 1.345” 3715732 3773231 / 3754732

A Y 7 -- D82 & Later 1.620” 3715744 Not Req.

B V & Y 3 & 7 -2, -3, -4 All 1.345” 3715732 3773231 / 3754732

B V & Y 3 & 7 -5 All 1.620” 3715744 Not Req.

B T 16 All All 1.620” 3715742 Not Req.

B G 23 All All 1.620” 3715746 Not Req.

*Model Revision = last number of model number   EXAMPLE: B2VA-8216-5

FIGURE 1 STRAINER REPLACEMENT
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Installation of strainer part no. 3715732 in medium-height covers*

FIGURE 2 STRAINER INSTALLATION

Step 1. Set spring (part no. 3773231 or 3754732) in cover with large
coils up.

Step 2. Set strainer (part no. 3715732) on large coil.
Step 3. Install new gasket.
Step 4. Slide cover over gearset.
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FILTERS AND FILTRATION

Filters are necessary in all fuel systems to capture contaminants which
might develop and create operational problems. They are the first line of
defense, while the strainers within a fuel unit serve as a secondary or
back-up filter.

Contaminants come in many varieties:
a. Abrasive. Accelerate wear on moving parts.
b. Blocking. Clog filters, strainers and oil passages.
c. Corrosive. Chemically attack metal elements.
d. Biological. Cause all of the above.

Relative contaminant size:
a. Smallest particle visible to the human eye = 40 microns.
b. Bacteria = 2 microns.
c. 1 micron = .000039 inch.
d. 100-mesh screen opening = .0059 inch = 149 microns.

Contamination notes:
a. If filters require changing more than once a year, the filter is too

small or the fuel system is too dirty.
b. If the fuel system is dirty, it should be pumped out, treated and refilled

with clean oil.
c. If moisture is present, it can rust the fuel system and parts, and

provide a breeding ground for bacteria.
d. If the fuel tank is treated with a bacticide, use only the recommended

amount. Too heavy a concentration can cause the fuel unit to become
inoperative.

e. When replacing filter elements, care should be taken to not introduce
the contaminant downstream to the fuel unit.

f. If a filter element has collapsed, the fuel unit and lines must be flushed
prior to resuming burner operation.

g. If filter has a screen in it, make sure it is non-corroding material.
Some are, and some are not.

Field notes:
a. Some filter elements will cause outgassing of fuel oil at low flows

and relatively low vacuums (1-2 in. hg.). This usually appears as a
loss of prime on one-pipe installations. A field-cure for this is to shut
off the tank valve while priming the pump and put as much vacuum
as possible on filter. Open the tank valve and resume normal priming.

b. When changing filters, take care not to introduce contaminate from
dirty element into down-stream piping and fuel pump.
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c. High vacuums across a filter element that appears to be clean can
be caused by greasy bridging-type contaminant.
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SOLENOID VALVES -- SERVICE

INSTALLATION
Model R valves mount directly into the nozzle port of the fuel unit.

Model C valves mount to the burner chassis or otherwise remote from
the fuel unit.

OPERATIONAL CHECK
Step 1. Remove nozzle line at the burner assembly end and place into

container (to catch oil).
Step 2. Start burner and watch for oil to run from the open line. If YES,

go to Step 9. If NO, go to Step 3.
Step 3. Turn burner OFF.
Step 4. Check for power to the coil. If YES, go to Step 5. If NO, repair

electrical supply and recheck.
Step 5. Remove nut which holds the coil into the valve assembly.
Step 6. Remove coil from valve and slide it over an insulated handle

screwdriver.
IMPORTANT: to apply power to the coil without a screwdriver
(or other magnetic material) in the center hole will cause the
coil to overheat, swell and fail.
CAUTION: Even though the coil is f ully- insulated, care should
be exercised to avoid touching the coil when energized, except
with insulated tools.

Step 7. Apply power to the coil. You should feel vibrations and/or
magnetic pull on the screwdriver. If YES, go to Step 8. If NO,
replace coil and go to Step 2.

Step 8. Replace tube assembly or complete valve assembly.
Step 9. Remove power from coil and start burner Check to see if oil is

passing through the valve. If YES, replace tube assembly or
valve assembly and go to Step 1. If NO, valve is performing
satisfactorily.



IV-18

VALVE ASSEMBLY PARTS

Part Order Number
Item No. Description

“R” Valve “C” Valve

1 Coil nut 3753818 3753818
2 Coil for

R642N 3713642 --
R641D 3713809 --
R753 3713790 --
C642N -- 3713642
C641D -- 3713809
C753 -- 3713790

3 Base plate screw (2) 3773421 3773421
4 Base plate 3753762 3753864
5 Tube assembly 3713766 3713766
6 “O” ring 3773461 3773461
7 Valve Body 3723810 3723815
8 Gasket (2) 2779261 --
9 Nozzle Screw 3753835 --

10 Electrical connector -- 3753865
11 Electrical connector -- --
12 Electrical connector -- --
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WARRANTY AND RETURNED GOODS POLICY
WARRANTY
SUNTEC HEATING PRODUCTS MANUFACTURED BY
SUNTEC INDUSTRIES INCORPORATED
Suntec Heating Products are warranted to be free from defects in material
and workmanship for the warranty period hereinafter defined when
properly installed, maintained and operated under normal use. SUNTEC
DISCLAIMS ANY LIABILITY FOR THE FAILURE OF PERFORMANCE
OR MALFUNCTION OF THESE PRODUCTS RESULTING DIRECTLY
OR INDIRECTLY FROM THE PRESENCE OF WATER, RUST, TEFLON
TAPE OR CONTAMINATES IN THE SYSTEM. Components not
manufactured by Suntec are warranted only to the extent of and by the
original warranty.

Effective with fuel units manufactured March 1, 1987 and later, the
warranty period is:
A. 3 years for residential units rated at 7 gph or less,
B. 2 years for units rated over 7 gph,
C. 1 year for waste oil units, and
D. 1 year for solenoid valves and coils.

The warranty is limited to repair or replacement at Suntec’s option, either
at its factory or a Suntec Approved Service Station, transportation
charges prepaid, of products which shall be determined by Suntec or its
Approved Service Station upon examination to be defective. In the event
in-warranty products forwarded to a Service Station are tested and found
not defective, the Service Station is authorized to apply a nominal testing
charge.

Service Stations will replace defective products at their option with a
new or rebuilt unit.

Suntec shall not be liable for damages for any breach of warranty in any
amount exceeding the purchase price of the product found to be defective.
In no event shall Suntec be liable for incidental or consequential damages.
No agent, dealer, or other person is authorized to give any warranty on
behalf of Suntec with respect to any Suntec product. THE FOREGOING
WARRANTY IS EXCLUSIVE AND IN LIEU OF ANY OTHER
WARRANTIES, WHETHER EXPRESSED OR IMPLIED, INCLUDING
ANY WARRANTY OR MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE.

PRODUCT DATE CODING

PRIOR TO JANUARY, 1991: THE MONTH INDICATED BY A CODE
LETTER. THE YEAR IS INDICATED BY THE LAST TWO DIGITS IN A
THREE-DIGIT CODE OR THE TWO MIDDLE DIGITS IN A FOUR- DIGIT
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CODE. EXAMPLES OF CODES: THREE-DIGIT--H85, FOUR-DIGIT--
C852. REFER TO THE CHART BELOW TO DETERMINE IF PRODUCT
IS IN-WARRANTY. THIS SYSTEM WILL APPLY TO ALL PRODUCTS.

AFTER JANUARY, 1991: THE MONTH IS INDICATED BY THE FIRST
NUMBER IN A THREE-NUMBER CODE AND THE FIRST TWO
NUMBERS IN A FOUR-NUMBER CODE.

THE YEAR IS INDICATED BY THE LAST TWO NUMBERS IN A THREE-
OR FOUR-NUMBER CODE.

ALL UNITS DATED AFTER MANUFACTURE.

REPAIRED PRODUCTS RETURNED FROM THE FIELD WILL BE
STAMPED IN A SIMILAR MANNER AS ABOVE. THEREFORE,
REPAIRED PRODUCTS WILL HAVE AT LEAST TWO DATE CODES
STAMPED ON THEM. THE LATEST DATE WILL PREVAIL IN ALL
CASES.

RETURNED GOODS
Product should be returned to Suntec prepaid, unless prior written
approval has been received from Suntec. In-warranty product will be
repaired and returned at no additional cost. If the product is out of
warranty, the customer will be notified of the cost to repair it and given
the option of having it repaired or having the unrepaired product returned
collect.

Suntec DOES NOT issue credit for product being returned for repair,
whether the product is or is not in-warranty.

When an unusual situation arises and product must be returned to
Suntec, written approval must first be received from Suntec. Upon
inspection of the returned product, Suntec will determine if the product
is suitable for resale. If it is, the customer will be assessed a 35%
restocking charge and the balance credited to the customer’s account
less any consequential charges incurred.
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                                                                  Product Information Packet: CL3509 - 1HP,3450RPM,1PH,60HZ,56C,3520L,TEFC,F1

Part Detail
Revision: S Status: PRD/A Change #: Proprietary: No

Type: AC Prod. Type: 3520L Elec. Spec: 35WGX964 CD Diagram:

Enclosure: TEFC Mfg Plant: Mech. Spec: 35T946 Layout:

Frame: 56C Mounting: F1 Poles: 02 Created Date: 06-22-2007

Base: RG Rotation: R Insulation: B Eff. Date: 02-18-2013

Leads: 4#16 A PH,2#18 B PH Literature: Elec. Diagram: Replaced By:

Nameplate NP1256L
CAT.NO. CL3509

SPEC. 35T946X964

HP 1

VOLTS 115/230

AMP 11.8/5.9

RPM 3450

FRAME 56C HZ 60 PH 1

SER.F. 1.25 CODE K DES N CLASS B

NEMA-NOM-EFF 68 PF 82

RATING 40C AMB-CONT

CC USABLE AT 208V 6.1

DE 6205 ODE 6203

ENCL TEFC SN

SFA 14/7
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                                                                  Product Information Packet: CL3509 - 1HP,3450RPM,1PH,60HZ,56C,3520L,TEFC,F1

Parts List
Part Number Description Quantity

SA109230 SA 35T946X964 1.000 EA

RA100725 RA 35T946X964 1.000 EA

EC1645A06SP ELEC CAP,  645-774 MFD, 125V, 2.06D X 4. 1.000 EA

NS2512A01 INSULATOR, CONDUIT BOX X 1.000 EA

35CB3007 35 CB CASTING W/.88 DIA. LEAD HOLE 1.000 EA

36GS1000SP GASKET-CONDUIT BOX, .06 THICK #SV-330 LE 1.000 EA

51XB1016A07 10-16 X 7/16 HXWSSLD SERTYB 2.000 EA

11XW1032G06 10-32 X .38, TAPTITE II, HEX WSHR SLTD U 1.000 EA

51XW0832A07 8-32 X .44, TAPTITE II, HEX WSHR SLTD SE 2.000 EA

35EP3100M02 FREP TEFC 203 BRG W/O GRSR (RAISED FH MT 1.000 EA

NS2501A01 INSULATOR, CAPACITOR 1.000 EA

51XB1016A05 10-16X5/16HX WA SL SR TYB (F/S) 2.000 EA

HW5100A03SP WAVY WASHER (W1543-017) 1.000 EA

35EP3300A33 SPL FACE MTD EP -ENCL-205 BRG 1.000 EA

51XN1032A20 10-32 X 1 1/4 HX WS SL SR 2.000 EA

35FN3002A05SP EXFN, PLASTIC, 6.376 OD, .638 ID 1.000 EA

51XB1214A16 12-14X1.00 HXWSSLD SERTYB 1.000 EA

35FH4005A32SP IEC FH NO GRSR W/3 HOLES - W/AUTOPHERETI 1.000 EA

51XW1032A06 10-32 X .38, TAPTITE II, HEX WSHR SLTD S 3.000 EA

35CB4521 35 LIPPED CB LID (GALV & PHOSPH) 1.000 EA

35GS1030 35 GS FOR CB LID - LEXIDE 1.000 EA

51XW0832A07 8-32 X .44, TAPTITE II, HEX WSHR SLTD SE 4.000 EA

HW2501D13SP KEY, 3/16 SQ X 1.375 1.000 EA

HA7000A04 KEY RETAINER 0.625 DIA SHAFTS 1.000 EA
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                                                                  Product Information Packet: CL3509 - 1HP,3450RPM,1PH,60HZ,56C,3520L,TEFC,F1

Parts List (continued)
Part Number Description Quantity

85XU0407S04 4X1/4 U DRIVE PIN STAINLESS 2.000 EA

WD1000A15 3-520132-2 AMP FLAG (4M/RL NON-CANC/NON- 2.000 EA

MJ1000A75 GREASE, POLYREX EM EXXON 0.050 LB

MG1000G27 PAINT- S9282E CHARCOAL GREY 0.017 GA

SP5055A67 MODEL 35 TYPE L STATIONARY SWITCH 1.000 EA

HA3100A80 THRUBOLT 10-32 X 7.500 4.000 EA

35CB4802A02SP CAPACITOR COVER, STAMPED X  W/AUTOPHORET 1.000 EA

35GS3001A02 GASKET, CA.COVER, 5.38 LONG .06 CS301 1.000 EA

LB1125C01 STD (STOCK) CARTON LABEL BALDOR WITH FLA 1.000 EA

LC0001A01 CONN LABEL / WARNING LABEL (LC0001 / LB1 1.000 EA

NP1256L ALUM UL CSA CC 1.000 EA

35PA1066 PACKING GROUP COMBINED PRINT 1.000 EA

LB1506 LABEL "AMERICAN MADE" 1.50 X 1.00 1.000 EA
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                                                                  Product Information Packet: CL3509 - 1HP,3450RPM,1PH,60HZ,56C,3520L,TEFC,F1

Performance Data at 230V, 60Hz, 1.0HP (Typical performance - Not guaranteed values)
General Characteristics

Full Load Torque: 1.5 LB-FT Start Configuration: DOL

No-Load Current: 3.2 Amps Break-Down Torque: 4.25 LB-FT

Line-line Res. @ 25°C.: 2.0 Ohms A Ph / 1.77 Ohms B Ph Pull-Up Torque: 3.5 LB-FT

Temp. Rise @ Rated Load: 72 C Locked-Rotor Torque: 4.75 LB-FT

Temp. Rise @ S.F. Load: 90 C Starting Current: 38.0 Amps

Load Characteristics

% of Rated Load 25 50 75 100 125 150 S.F.

Power Factor: 47.0 64.0 72.0 80.0 84.0 86.0 84.0

Efficiency: 50.0 61.0 67.0 68.0 67.0 64.5 67.0

Speed: 3560.0 3525.0 3485.0 3450.0 3400.0 3340.0 3400.0

Line Amperes: 3.5 4.2 5.0 5.9 7.0 8.4 7.0
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Performance Graph at 230V, 60Hz, 1.0HP Typical performance - Not guaranteed values
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2HP,3490RPM,3PH,60HZ,56C,3526M,TEFC,F1,N

Copyright © All product information within this document is subject to Baldor Electric Company copyright © protection, unless otherwise noted.
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                                                                  Product Information Packet: VEM3555 - 2HP,3490RPM,3PH,60HZ,56C,3526M,TEFC,F1,N

Part Detail
Revision: F Status: PRD/A Change #: Proprietary: No

Type: AC Prod. Type: 3526M Elec. Spec: 35WGM774 CD Diagram:

Enclosure: TEFC Mfg Plant: Mech. Spec: 35J302 Layout:

Frame: 56C Mounting: F1 Poles: 02 Created Date: 07-19-2010

Base: N Rotation: R Insulation: F Eff. Date: 01-30-2013

Leads: 9#18 Literature: Elec. Diagram: Replaced By:

Nameplate NP1259L
CAT.NO. VEM3555

SPEC. 35J302M774G1

HP 2

VOLTS 208-230/460

AMP 5.3-5/2.5

RPM 3490

FRAME 56C HZ 60 PH 3

SER.F. 1.15 CODE M DES B CL F

NEMA-NOM-EFF 85.5 PF 88

RATING 40C AMB-CONT

CC USABLE AT 208V

DE 6205 ODE 6203

ENCL TEFC SN
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                                                                  Product Information Packet: VEM3555 - 2HP,3490RPM,3PH,60HZ,56C,3526M,TEFC,F1,N

Parts List
Part Number Description Quantity

SA200162 SA 35J302M774G1 1.000 EA

RA187481 RA 35J302M774G1 1.000 EA

S/P107-000-001 SUPER E PROC'S-FS & WS PLTS-POLYREX EM G 1.000 EA

NS2512A01 INSULATOR, CONDUIT BOX X 1.000 EA

35CB3000SP CONDUIT BOX, CAST, W/.88 DIA. LEAD HOLE 1.000 EA

36GS1000SP GASKET-CONDUIT BOX, .06 THICK #SV-330 LE 1.000 EA

51XB1016A07 10-16 X 7/16 HXWSSLD SERTYB 2.000 EA

11XW1032G06 10-32 X .38, TAPTITE II, HEX WSHR SLTD U 1.000 EA

HW3001B01 003SS CUP WASHER, FOR #8 SCREW 1.000 EA

MJ1000A75 GREASE, POLYREX EM EXXON 0.050 LB

35EP3100M02 FREP TEFC 203 BRG W/O GRSR (RAISED FH MT 1.000 EA

HW5100A03SP WAVY WASHER (W1543-017) 1.000 EA

35EP3300A33 SPL FACE MTD EP -ENCL-205 BRG 1.000 EA

51XN1032A20 10-32 X 1 1/4 HX WS SL SR 2.000 EA

51XB1214A16 12-14X1.00 HXWSSLD SERTYB 1.000 EA

35FH4005A32SP IEC FH NO GRSR W/3 HOLES - W/AUTOPHERETI 1.000 EA

51XW1032A06 10-32 X .38, TAPTITE II, HEX WSHR SLTD S 3.000 EA

35CB4514 35 LIPPED CB LID 1.000 EA

36GS1001SP GASKET, CONDUIT BOX LID, .06 THICK #SV-3 1.000 EA

51XW0832A07 8-32 X .44, TAPTITE II, HEX WSHR SLTD SE 4.000 EA

HW2501D13SP KEY, 3/16 SQ X 1.375 1.000 EA

HA7000A01 KEY RETAINER 7/8" DIA SHAFT 1.000 EA

85XU0407S04 4X1/4 U DRIVE PIN STAINLESS 2.000 EA

MG1000Y03 WILKO 689.710 GOLD PAINT SUPER E 0.017 GA
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Parts List (continued)
Part Number Description Quantity

HA3100A15 THRUBOLT 10-32 X 8.375 4.000 EA

34FN3002A01SP EXTERNAL FAN, PLASTIC, .637/.639 HUB W/ 1.000 EA

LB1125C02 SUPER-E (STOCK CTN LABEL SUPER-E WITH FL 1.000 EA

LC0005E01 CONN.DIA./WARNING LABEL (LC0005/LB1119) 1.000 EA

NP1259L ALUM SUPER-E UL CSA-EEV CC NEMA PREMIUM 1.000 EA

35PA1066 PACKING GROUP COMBINED PRINT 1.000 EA

PK3082 STYROFOAM CRADLE 1.000 EA

LB1506 LABEL "AMERICAN MADE" 1.50 X 1.00 1.000 EA
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Performance Data at 460V, 60Hz, 2.0HP (Typical performance - Not guaranteed values)
General Characteristics

Full Load Torque: 2.98 LB-FT Start Configuration: DOL

No-Load Current: 0.912 Amps Break-Down Torque: 14.2 LB-FT

Line-line Res. @ 25°C.: 6.9119 Ohms A Ph / 0.0 Ohms B Ph Pull-Up Torque: 6.33 LB-FT

Temp. Rise @ Rated Load: 44 C Locked-Rotor Torque: 11.2 LB-FT

Temp. Rise @ S.F. Load: 52 C Starting Current: 25.9 Amps

Load Characteristics

% of Rated Load 25 50 75 100 125 150 S.F.

Power Factor: 55.0 75.0 84.0 88.0 90.0 91.0 89.0

Efficiency: 74.3 83.5 85.9 86.4 85.9 84.8 86.1

Speed: 3571.7 3546.5 3520.2 3492.1 3460.7 3425.5 3473.0

Line Amperes: 1.1 1.47 1.93 2.44 3.0 3.61 2.78
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Performance Graph at 460V, 60Hz, 2.0HP Typical performance - Not guaranteed values
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KL3400 

.17HP,1725RPM,1PH,60HZ,56C,3408L,TEFC,F1

Copyright © All product information within this document is subject to Baldor Electric Company copyright © protection, unless otherwise noted.
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                                                                  Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L,TEFC,F1

Part Detail
Revision: T Status: PRD/A Change #: Proprietary: No

Type: AC Prod. Type: 3408L Elec. Spec: 34WGW020 CD Diagram:

Enclosure: TEFC Mfg Plant: Mech. Spec: 34C063 Layout:

Frame: 56C Mounting: F1 Poles: 04 Created Date:

Base: N Rotation: R Insulation: B Eff. Date: 10-07-2011

Leads: 6#18 Literature: Elec. Diagram: Replaced By:

Nameplate NP1256L
CAT.NO. KL3400

SPEC. 34C63W20

HP .17

VOLTS 115/230

AMP 3.8/1.9

RPM 1725

FRAME 56C HZ 60 PH 1

SER.F. 1.35 CODE M DES N CLASS B

NEMA-NOM-EFF 49 PF 57

RATING 40C AMB-CONT

CC USABLE AT 208V 2.3

DE 6203 ODE 6203

ENCL TEFC SN

SFA 4.4/2.2
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Parts List
Part Number Description Quantity

SA005699 SA 34C63W20 1.000 EA

RA002445 RA 34C63W20 1.000 EA

NS2512A01 INSULATOR, CONDUIT BOX X 1.000 EA

34CB3002A CB CAST W/.88 DIA HOLE 1.000 EA

34GS1029A01 GASKET, CONDUIT BOX 1.000 EA

51XB1016A07 10-16 X 7/16 HXWSSLD SERTYB 2.000 EA

11XW1032G06 10-32 X .38, TAPTITE II, HEX WSHR SLTD U 1.000 EA

34EP3102A01SP FR ENDPLATE, MACH 1.000 EA

51XW0832A07 8-32 X .44, TAPTITE II, HEX WSHR SLTD SE 2.000 EA

NS2500A01 INSULATOR, AUTO THER PROT 1.000 EA

34CB4800SP CAPACITOR COVER, STAMPED 1.000 EA

51XB1016A05 10-16X5/16HX WA SL SR TYB (F/S) 2.000 EA

HW5100A03SP WAVY WASHER (W1543-017) 1.000 EA

51XN1032A20 10-32 X 1 1/4 HX WS SL SR 2.000 EA

34FN3002A01SP EXTERNAL FAN, PLASTIC, .637/.639 HUB W/ 1.000 EA

34FH4002A01 IEC FH NO GREASER 1.000 EA

51XW1032A06 10-32 X .38, TAPTITE II, HEX WSHR SLTD S 3.000 EA

34CB4517 CB LID 4 MTG HOLES .22 DIA STAMPED, FOR 1.000 EA

34GS1031A01 GASKET, FLAT CONDUIT BOX LID (LEXIDE) 1.000 EA

51XW0832A07 8-32 X .44, TAPTITE II, HEX WSHR SLTD SE 4.000 EA

HW2501D13SP KEY, 3/16 SQ X 1.375 1.000 EA

HA7000A04 KEY RETAINER 0.625 DIA SHAFTS 1.000 EA

34EP3300A24SP PU ENDPLATE, MACH 1.000 EA

MG1000G27 PAINT- S9282E CHARCOAL GREY 0.014 GA
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Parts List (continued)
Part Number Description Quantity

10XF0440S02 04-40 X 1/8 TYPE F HEX HD STAINLESS STIC 2.000 EA

EC1130A02SP ELEC CAP, 130-156 MFD, 125V, 1.48D X 3.3 1.000 EA

34GS3000SP GASKET, CAPACITOR BOX 1.000 EA

SP5056A24 MODEL 34 TYPE L STATIONARY SWITCH WITH L 1.000 EA

HA3100A12 THRUBOLT 10-32 X 7.375 4.000 EA

LB1125C01 STD (STOCK) CARTON LABEL BALDOR WITH FLA 1.000 EA

LC0001A01 CONN LABEL / WARNING LABEL (LC0001 / LB1 1.000 EA

NP1256L ALUM UL CSA CC 1.000 EA

34PA1002 PACKING GROUP, BALDOR 1.000 EA

PK3083T STYROFOAM PACKING CRADLE W/TAPE 1.000 EA
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Performance Data at 230V, 60Hz, 0.17HP (Typical performance - Not guaranteed values)
General Characteristics

Full Load Torque: 0.5 LB-FT Start Configuration: DOL

No-Load Current: 1.75 Amps Break-Down Torque: 1.38 LB-FT

Line-line Res. @ 25°C.: 13.7 Ohms A Ph / 10.8 Ohms B Ph Pull-Up Torque: 1.2 LB-FT

Temp. Rise @ Rated Load: 50 C Locked-Rotor Torque: 2.13 LB-FT

Temp. Rise @ S.F. Load: 61 C Starting Current: 7.8 Amps

Load Characteristics

% of Rated Load 25 50 75 100 125 150 S.F.

Power Factor: 32.0 41.0 49.0 57.0 63.0 69.0 67.0

Efficiency: 21.0 35.0 45.0 49.0 52.0 53.0 53.0

Speed: 1775.0 1760.0 1730.0 1710.0 1685.0 1650.0 1665.0

Line Amperes: 1.75 1.8 1.9 2.0 2.1 2.4 2.2
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Performance Graph at 230V, 60Hz, 0.17HP Typical performance - Not guaranteed values
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Cut costs and improve reliability with Honeywell C6097 Gas/Air 

Pressure Switches. C6097 Pressure Switches feature a compact design 

with easy connections that greatly reduce conventional piping and 

threading operations. The days of needing to install pressure switches on 

welded or threaded pipe tees are gone. An NPT model is also available. 

And, best of all, Honeywell C6097 Pressure Switches are reliable, helping 

you avoid callbacks. In short, with C6097 Pressure Switches, you’ll enjoy 

reduced overall assembly, inventory and service costs.

C6097 Gas/Air Pressure Switch

 





C6097 Gas/Air Pressure Switch

63-9340
May 2007
© 2007 Honeywell International Inc.

Replace time-consuming switch installations with new, reliable 

Honeywell C6097 Gas/Air Pressure Switches. The cutting-

edge technology will save you time and money. And C6097 

Pressure Switches also reduce your inventory, because they 

can be used with older, stand-alone component valves as well 

as newer valves, such as the Integrated Gas Valve Train (IVT).

SPECIFICATIONS

Models:

	 C6097A Pressure Switch:

	 Breaks a circuit when pressure falls to scale setting. 

	 See Scale Range table.

	 C6097B Pressure Switch:

	 Breaks a circuit when pressure rises to scale setting. 

	 See Scale Range table.

Minimum Ambient Temperature:

	 5° F (-15° C)

Maximum Ambient Temperature:

	 140° F (60° C)

Connections (Depending on Model):

	 1/4-18 NPT tapping for main or high-pressure connections.

	 1/8-27 NPT tapping for vent or low-pressure connection 

	 (air only).

	 Flange mount for connection to Honeywell Integrated Valve 		

	 Trains (internal vent only, no external connections).

Scale Range:

	 0.4 to 5" wc (0.10 kPa to 1.25 kPa).

	 3 to 21" wc (0.75 kPa to 5.23 kPa).

	 12 to 60" wc (3.0 kPa to 15 kPa).

	 1.5 to 7"  psi (10.3 kPa to 48 kPa).

Approvals:

	 Underwriters Laboratories: Listed.

	 Canadian Standards Association: Listed.

	 Factory Mutual: Approved.

	 Industrial Risk Insurers: Acceptable.

	 CSD-1AFB: Acceptable.

Accessories:

	 32003041-001 C6097

	 Cover for manual reset models.

	 32003040-001 C6097

	 Cover for recycle models.

	 32003039-001 

	 Position indication Lamp Kit.

Automation and Control Solutions 

In the U.S.: 

Honeywell 

1985 Douglas Drive North 

Golden Valley, MN 55422-3992

In Canada: 

Honeywell Limited 

35 Dynamic Drive 

Toronto, Ontario  M1V 4Z9

www.honeywell.com

To Learn More

For more information please contact your Honeywell  

Distributor. Or visit http://customer.honeywell.com.























Gas Appliance Pressure Regulators
Straight-Thru-Flow Design

design certified

S-T-F Series

RV52, RV53, RV61, RV81, RV91, RV111, and RV131
1/2", 3/4", 1", 1¼", 1½", 2", 2½", 3" & 4"

Maximum Pressure
CSA Rated (except RV131) ............ 1/2 psi (35 mbar)

Maxitrol Tested*
RV52 & RV53 .................................. 1/2 psi (35 mbar)
RV61, RV81, RV91, & RV111 .......... 1 psi (70 mbar)
RV131 .............................................. 2 psi (140 mbar)
* Do not use if inlet pressure is more than 10 times

desired outlet pressure

EMERGENCY EXPOSURE LIMITS (Maxitrol Tested)
RV52 & RV53 .................................. 3 psi (210 mbar)
RV61, RV81, RV91 & RV111 ........... 5 psi (350 mbar)
RV131 .............................................. 15 psi (1050 mbar)

GAS CONTAINMENT EXPOSURE LIMITS*
RV 52 & RV53 ................................. 15 psi (1050 mbar)
RV61, RV81, RV91, RV111,
& RV131 .......................................... 25 psi (1750 mbar)
* Please note that internal damage may occur when

exposed to these pressures.

AMBIENT TEMPERATURE LIMITS
RV52, RV53, RV61, RV81,
RV91 & RV111.................... -40° to 205° F (-40° to 96° C)
RV131 ................................. -40 to 125° F (-40 to 52° C)
........................................................

GASES: Suitable for application in natural, manufactured,
mixed gases, liquefied petroleum gases and LP gas-air mixture
piping systems.

© 2008, Maxitrol Company, All Rights Reserved 1
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Straight-Thru-Flow Design

All models except RV131 are CSA design certified for
1/2 psi rated pressure under the ANSI standard for gas
pressure regulators; and CSA listed to certify
compliance with nationally published safety,
construction, and performance standards.

They are main burner only, non-lockup type. They
should not be used as a line gas pressure regulator
ahead of low pressure controls. Use only where
downstream controls can operate at line pressure.
Refer to other Maxitrol sales bulletins for proper types.

The RV52, RV53, & RV61 are suitable for multipoise
mounting. The RV81, RV91, RV111, & RV131 are
recommended for normal horizontal position only.

Maxitrol's original Straight-Thru-Flow design meets your
needs for high capacities at low inlet pressures. The
basic difference between S-T-F design and other type
regulators lies in the conical valve. The cone principal
permits gas to flow straight through the regulator
without changing directions. Frictional flow resistance is
reduced, resulting in greater capacity.

The improved flow pattern provides accurate sensitive
regulation at extremely low pressure differentials. The
ability of the regulator to handle large capacity
appliances with limited supply pressure offers a definite
advantage to designers of commercial and industrial
gas-fired equipment.
Models up to the three inch pipe size have high
strength pressure cast aluminum housings. The RV131
four inch model is of cast iron and steel construction.
RV61, RV81, RV91, RV111, & RV131 internal conical

valves are coated with Teflon® for long life. Diaphragm
material is cut from the finest synthetic coated fabrics
available. All other parts are carefully specified corrosion-
resistant or plated material.

Pipe sizes of 1/2”, 3/4”, 1”, 1-1/4”, 1-1/2”, 2”, 2-1/2", 3”,
and 4” are available. Models through the 3" size are
threaded, the 4" RV131 is flanged.

At the emergency exposure limits, there may be no
regulation, but all models will contain gas.  They will suffer
no internal damage and will resume regulation when
normal pressure is restored.

Straight-Thru-Flow appliance regulators are intended for
use with all fuel gases, and may also be used with air or
other noncorrosive gases within their pressure limits.

Typical applications include all types of residential,
commercial and industrial gas-fired appliances and
equipment used on low pressure gas supply. See
Maxitrol’s ”Spring Selection Chart“ for part numbers, color
and size of springs.

NOTE: All Maxitrol appliance regulators should be installed in
accordance with Maxitrol’s “Safety Warning” bulletin.

RV series
FEATURES
• Greater accuracy—higher pressure drop capacity
• Outlet pressures available to 42” w.c.
• Available in full range of pipe sizes from 1/2"

to 4"
• All models tapped with NPT vent bosses
• CSA Design Certified (except RV131)

BENEFITS
• Unique conical valve design fills need of combining

good regulation with  high capacity in low to
intermediate pressure range

• Allows more pressure drop to be assigned to piping
and valves—permits reduction in manifold size

• Provides accurate, sensitive regulation at inlet
pressures as low as 3” w.c.

• RV131 only, provides bonus benefits of high capacity
and good performance at pressures of 1 psi or higher

• Ease of installation and replacement

RV52, RV53, RV61, RV81,
RV91, RV111, and RV131

Teflon is a registered trademark of DuPont Corporation.

© 2008, Maxitrol Company, All Rights Reserved
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Capacities and Pressure Drop
CAPACITIES—expressed in CFH (m3/h)—0.64 sp gr gas

Sizing Instructions
In order to select the proper size regulator, you must know
the available inlet pressure, desired outlet pressure, and
the required maximum flow rate.

Example No. 1—To select a regulator of ample capacity to
handle flow.

KNOWN:
Pipe size 2-1/2", flow rate 8,000 CFH (0.64 sp gr), inlet
pressure 9" w.c., desired outlet pressure 5" w.c.

SOLUTION:
1. Determine differential pressure available:

Inlet pressure 9" w.c.
Subtract outlet pressure - 5" w.c.
Available differential pressure 4" w.c.

2. When determining capacity Maxitrol
recommends that the pressure drop not exceed
1/2 of available differential pressure (1/2 of 4"
w.c. = 2" w.c.).

3. Check Capacity Chart to determine which
regulator has a pressure drop of 2" w.c. or less at
a flow rate of 8,000 CFH.

4. The RV111 meets these standards with a
flow rate of 12,134 CFH for the 2-1/2" pipe size at
2" w.c. pressure drop. The 2-1/2" RV91 flows
5422 CFH at 2" w.c. pressure drop. Therefore, the
RV111—2-1/2" is the correct regulator to use.

Example No. 2—To determine maximum recommended
operating outlet pressure.

KNOWN:
Pipe size 4", flow rate 21,000 CFH, inlet pressure
10" w.c.

SOLUTION:
1. Check capacity Chart above for 4" regulator,

RV131.
2. Note that at a flow rate of 21,172 CFH the

pressure drop is 2" w.c.
3. Multiply this by two to obtain recommended

differential pressure (4" w.c.).
4. Subtract 4" differential pressure from 10" w.c.

inlet pressure to obtain maximum recommended
outlet pressure setting of 6" w.c.

Pressure Drop Chart

Model
  Number and Pipe Size

A.G.A.
MAX

Pressure DropÑinches w.c. (mbar)

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 2 3 4

RV52 1/2 x 1/2
3/4 x 3/4

450
(12.7)

151
(4.2)

214
(6.1)

262
(7.4)

302
(8.5)

338
(9.5)

370
(10.5)

400
(11.3)

427
(12.1)

453
(12.8)

478
(13.5)

676
(19.1)

828
(23.4)

956
(27.1)

RV53 3/4 x 3/4
1 x 1

710
(20.1)

217
(6.1)

306
(8.6)

375
(10.6)

433
(12.2)

484
(13.7)

530
(15)

573
(16.2)

612
(17.3)

650
(18.4)

684
(19.3)

968
(27.4)

1185
(33.5)

1369
(38.7)

RV61 1 x 1
1-1/4 x 1-1/4

1100
(31.1)

379
(10.7)

536
(15.1)

675
(19.1)

759
(21.5)

848
(24)

929
(26.3)

1004
(28.4)

1073
(30.4)

1138
(32.2)

1200
(34.0)

1742
(49.3)

2134
(60.4)

2464
(69.8)

RV81 1-1/4 x 1-1/4
1-1/2 x 1-1/2

2500
(70.8)

780
(22.1)

1102
(31.2)

1350
(38.2)

1559
(44.1)

1743
(49.5)

1909
(54)

2062
(58.4)

2204
(62.4)

2339
(66.2)

2465
(69.8)

3485
(98.7)

4269
(120)

4929
(139)

RV91 2 x 2
2-1/2 x 2-1/2

3275
(92.7)

1212
(34.3)

1714
(48.5)

2100
(59.4)

2424
(68.6)

2711
(76.7)

2969
(84.1)

3208
(90.8)

3429
(97.1)

3637
(103)

3834
(108)

5422
(153)

6640
(188)

7668
(217)

RV111 2-1/2 x 2-1/2
3 x 3

7500
(212)

2742
(78)

3878
(110)

4750
(134)

5485
(155)

6132
(175)

6718
(190)

7256
(205)

7757
(219)

8227
(233)

8572
(243)

12134
(343)

14862
(420)

17161
(486)

RV131 4 x 4 -- 4734
(134)

6695
(190)

8200
(232)

9468
(268)

10586
(300)

11596
(328)

12525
(354)

13390
(380)

14202
(402)

14971
(424)

21172
(600)

25930
(734)

29942
(848)

CSA

© 2008, Maxitrol Company, All Rights Reserved
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NOTE: The area within the heavy line indicates CSA certified springs.

SPRING SELECTION CHART—inches w.c. (mbar)

* Dimensions are to be used only as an aid in designing clearance for the valve.
Actual production dimensions may vary somewhat from those shown.

DIMENSIONS*—inches (millimeters)

RV61RV52 & 53

RV111

RV81 & 91

RV131

Dimensions and Spring Ranges

Model &
Illustration

Number

Vent
Tap

Swing
Radius

Call-Outs

A B C D

RV52
1/8"
NPT

3.6
(91)

4.9
(124)

3.2
(81)

3.25
(83)

1.25
(32)

RV53
1/8"
NPT

3.9
(99)

5.2
(132)

3.75
(95)

3.9
(99)

1.3
(33)

RV61
1/8"
NPT

4.8
(122)

6.4
(164)

4.4
(111)

5.4
(138)

1.6
(41)

RV81
3/8"
NPT

6.4
(162)

8.4
(213)

6
(153)

7
(178)

2
(51)

RV91
2" pipe

1/2"
NPT

8.5
(216)

10.8
(275)

6.5
(165)

9.1
(232)

2.3
(60)

RV91
2.5" pipe

1/4"
NPT

8.3
(212)

10.5
(267)

7.1
(181)

9.1
(232)

2.4
(62)

RV111
3/4"
NPT

11.5
(284)

15.1
(373)

9
(229)

13.4
(324)

3.5
(89)

RV131
3/4"
NPT

18.2
(462)

23.25
(590)

13.9
(353)

18
(458)

5.1
(129)

Model
Number A.G.A. Certified Springs Other Springs Available

RV52
3 to 6

(7.5-15)
4-8

(10-20)
5-12

(12.5-30)
1-3.5

(2.5-9)
2-5

(5-12.5)
3-8

(7.5-20)
4-12

(10-30)
-- -- -- --

RV53
3 to 6

(7.5-15)
4-8

(10-20)
5-12

(12.5-30)
1-3.5

(2.5-9)
2-5

(5-12.5)
3-8

(7.5-20)
4-12

(10-30)
-- -- -- --

RV61
3 to 6

(7.5-15)
4-8

(10-20)
5-12

(12.5-30)
1-3.5

(2.5-9)
2-5

(5-12.5)
3-8

(7.5-20)
-- --

10-22
(25-55)

-- --

RV81
3 to 6

(7.5-15)
4-8

(10-20)
5-12

(12.5-30)
1-3.5

(2.5-9)
2-5

(5-12.5)
3-8

(7.5-20)
4-12

(10-30)
5-15

(12.5-38)
10-22

(25-55)
-- --

RV91
3 to 6

(7.5-15)
4-8

(10-20)
5-12

(12.5-30)
1-3.5

(2.5-9)
2-5

(5-12.5)
3-8

(7.5-20)
4-12

(10-30)
5-15

(12.5-38)
10-22

(25-55)
-- --

RV111
3 to 6

(7.5-15)
4-8

(10-20)
5-12

(12.5-30)
1-3.5

(2.5-9)
2-5

(5-12.5)
3-8

(7.5-20)
4-12

(10-30)
5-15

(12.5-38)
10-22

(25-55)
-- --

RV131
3 to 6

(7.5-15)
--

5-12
(12.5-30)

--
2-5

(5-12.5)
3-8

(7.5-20)
4-12

(10-30)
--

10-22
(25-55)

15-30
(38-75)

20-42
(50-105)

CSA

© 2008, Maxitrol Company,
All Rights Reserved

Maxitrol Company
23555 Telegraph Rd., PO Box 2230
Southfield, MI 48037-2230 U.S.A.

RVSTF_MS_EN_03.2008
Replaced MS2056
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L4006,7,8; L6006,7,8 
Aquastat® Controllers

GENERAL
Aquastat® Controllers are immersion type devices for limiting 
or regulating the temperature of liquids in boilers, storage 
tanks, and other applications where temperature control is 
required.

FEATURES
� L4006, 7, and 8 provide Spst switching for high or low 

limit or circulator control.
� L4006G includes two Spst switches that provide high 

limit and circulator control.
� L4006,7; L6006,7 models are available for insertion in: 

vertical or horizontal immersion well, vertical or 
horizontal direct immersion, and surface mounting.

� L4008, L6008 include remote bulb for mounting 
controller at a location away from the sensing element.

� Totally enclosed Micro Switch� snap-acting switches 
operate on temperature rise to set point.

� Models calibrated for high limit use are also suitable 
for low limit control if a separate high limit controller 
is used.

� Visible control point scale and external adjustment 
screw, permit easy setting.

� Remote bulb models may be used to sense air 
temperature in ducts and in outside air sensing 
applications.

FOR VERTICAL
MOUNTING AND
HORIZONTAL
SENSOR
INSERTION

FOR SURFACE
MOUNTING WITH REMOTE BULB
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ORDERING INFORMATION
When purchasing replacement and modernization products from your TRADELINE® wholesaler or distributor, refer to the 
TRADELINE® Catalog or price sheets for complete ordering number.

If you have additional questions, need further information, or would like to comment on our products or services, please write or 
phone:

1. Your local Honeywell Automation and Control Products Sales Office (check white pages of your phone directory).
2. Honeywell Customer Care

1885 Douglas Drive North
Minneapolis, Minnesota 55422-4386

In Canada�Honeywell Limited/Honeywell Limitée, 35 Dynamic Drive, Scarborough, Ontario M1V 4Z9.
International Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France, 
Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

SPECIFICATIONS
IMPORTANT

The specifications given in this publication do not 
include normal manufacturing tolerances. Therefore, 
this unit may not exactly match the listed 
specifications. Also, this product is tested and 
calibrated under closely controlled conditions, and 
some minor differences in performance can be 
expected if those conditions are changed.

SUPER TRADELINE®/TRADELINE MODELS
SUPER TRADELINE controls offer features not available on 
TRADELINE or standard models, and are designed to replace 
a wide range of Honeywell and competitive controls.

TRADELINE models are selected and packaged to provide 
ease of stocking, ease of handling, and maximum 
replacement value. Specifications of SUPER TRADELINE 
and TRADELINE controls are the same as those of standard 
models except as noted below.

SUPER TRADELINE Model: L6006A Aquastat Controller.

SUPER TRADELINE Features:
SUPER TRADELINE package with cross reference label and 

special instructions.
Factory-set stop at 240° F (116° C).
Vertical or horizontal mount.
Tube of heat-conductive compound.
Insulation: 1-1/2 in. to 3 in. (38 mm to 76 mm).

TRADELINE Models: L4006A,B,E; L4008E; L6006C; 
L6008A Aquastat Controllers.

TRADELINE Features Available:
TRADELINE package with cross reference label and special 

instructions.
Some TRADELINE models include immersion well.
Factory-set stops at 180° F, 240° F, or 250° F (82° C, 116° C, 

or 121° C).
Vertical or horizontal mount.
Tube of heat-conductive compound.
Insulation depths of 1-1/2 in. or 3 in. (38 or 76 mm). 

NOTE: The following specifications are standard. Variances, 
available as options, are listed in Tables 1 and 2.

Electrical Ratings (A):
Models with 2° F (1° C) fixed differential:

Models with 5° F (3° C) fixed differential or 5° F to 30° F 
(3° C to 17° C) adjustable differential:

a L6008G only.

Switching:
L4006, L4007, L4008: Spst.
L6006, L6007, L6008: Spdt (breaks R-B and makes R-W on 

temperature rise at setpoint).

Pressure Rating: 
Capillary Bulb (Direct Immersion): 200 psi (1379 kPa). 
Immersion Well: 255 psi (1758 kPa).

Sensing Bulb Material:  Copper.

Sensing Bulb Fill:  Liquid�toluene or silicone oil.

Sensing Bulb Dimensions:  2-7/8 in. (73 mm) long, 
3/8 in. (10 mm) diameter.

Wiring:  Screw terminals.

Maximum Ambient Temperature:  150° F (66° C).

120 Vac 240 Vac
Full Load 2.6 1.3
Locked Rotor 15.6 7.8

110/120 Vac 200/240 Vac 277 Vaca

Full Load 8.0 5.1 4.2
Locked Rotor 48.0 30.6 25.2
Millivoltage 0.25 at 0.25 to 12 Vdc
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Approvals:
Underwriters Laboratories Inc:
Remote bulb devices and well-mounted devices shipped 

without well are component recognized: 
File No. MP466, Guide No. MBPR2.

L4006A shipped with well, L4006G, L4007A,B; L6006C for 
surface mounting, L6006B for direct immersion mounting, 
and L6007A are listed: File No. MP466, Guide No. MBPR.

L6008G is listed: File No. E4436, Guide No. XAPX.
Canadian Standards Association: File No. LR1620, 

Guide No. 400-E-O.

ANSI Miswiring:  Models with 1/4 in. (6.35 mm) tab terminal 
meet ANSI Appliance Miswiring Standard.

Mounting: 
Horizontal and vertical models mount directly to an immersion 

well installed in a boiler fitting. L4006H and L6006C contain 
a bracket and clamp for surface mounting on the pipe or 
tank. Remote bulb models have three mounting holes 
in rear of case for screw mounting to a vertical surface. 
The L6006B direct immersion model also mounts directly to 
a boiler fitting.

Finish:  Gray.

Dimensions:
Installation: (See Figures 1, 2, and 3).
Immersion Well: (See Fig. 4).
Boiler Fitting and Bulb: (See Fig. 5).

Accessories and Parts: 
137536A Scale Lock Assembly: Includes one 137536-767 

Scale Lock and one 80844C-767 Screw, No. 3-48 x 3/16
(5 mm). 

Q615A1004 Weatherproof Enclosure (for remote bulb devices 
only).

107408 Heat-Conductive Compound (4-oz. can).
104488 Spring Clip (stainless steel). 
124904 Well Adapter.
Immersion Well Assemblies and Compression Fittings: 

See form no. 68-0040, Wells and Fittings for Temperature 
Controllers, for list and ordering information.

Fig. 1. Approximate case installation dimensions 
in inches (mm) for direct insertion models.

Fig. 2. Approximate installation dimensions 
in inches (mm) for remote bulb models. Other 

dimensions are the same as Fig. 1.

M8957A

KNOCKOUT FOR 3/4  (19 )
CONDUIT ON ALL MODELS. SIMILAR
KNOCKOUT ON BOTTOM FOR 
HORIZONTAL INSERTION AND 
REMOTE BULB MODELS.

1 (25)

5/16
(8)

2 (51) 2-1/8 (54)

5-5/8
(136)

1-7/8
(48)

3/16
(5)

RESET 
BUTTON
(L4006E,

L4008E
ONLY)

KNOCKOUT FOR 3/4 (19) 
CONDUIT ON VERTICAL 
INSERTION MODELS ONLY 

ELEMENT FOR HORIZONTAL IMMERSION

3/4
(19)

ELEMENT 
FOR VERTICAL 
IMMERSION

11/16
(18)

3/4
(19)

SENSING
ELEMENT
CAPILLARY

3/8 (10) 1-1/4
(32) ALTERNATE POSITION

OF SENSING ELEMENT
CAPILLARY

13/64
  (5)  (3)

MOUNTING
HOLE FOR
3/16 IN. (5 MM)
SCREW (3)

15/16
(24)

4-3/16
(106)

ALTERNATE POSITION
OF SENSING ELEMENT
CAPILLARY

M8823
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Fig. 3.  Approximate installation dimensions 
in inches (mm) for surface mount models.

Fig. 4. Approximate immersion well dimensions in inches 
(mm) for all models except L4006C and L6006B.

Fig. 5. Approximate boiler fitting and bulb dimensions 
in inches (mm) for L4006C and L6006B.

M8958A

7/8 IN. (22 MM) 
STANDARD
KNOCKOUT (2)

1 
(25)

2 (51)

5-5/8
(136)

2-3/4 (70)

2 (51)

CL

1/2 — 14 IN. NPT

7/16
(11)

3  (76)1-1/2  (38) M8789A

1/2 OR 3/4 — 14 IN. NPT

3/8
(10)

3  (76)1-5/16  (33) M8799A
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Standard Models:
L4006,A,B,C,E,G; L4007,A,B; L4008A,B.E; L6006A,B,C; L6007A, L6008,A,G,H

Table 1. L4006, L4007, L4008 Controller (SPST Switching) Specifications. 

Model Application
Range
°F (°C)

Midscale 
Differential 

°F (°C) Insertiona

Switching On 
Temperature 

Rise Available Options
L4006A High or low 

limit
40° F to 180° F
(4° C to 82° C)
or
100° F to 240° F
(38° C to 116° C)

2° F or 5° F fixed 
(1° C or 3° C)
or
5° F to 30° F
adjustable
(3° C to 17° C)

Horizontal Breaks � TRADELINE models 
available.

� NPT brass spud 1/2 in. or 
3/4 in. 
(13 mm to 19 mm)

� Special capillary assembly.
� Insertion 3-3/8 in. or 

5 in. (86 or 127 mm)
� Celsius scale markings.
� Factory-set stops at 160°, 

180°, 185°, 200°, 220°, or 
230° F (71°, 82°, 85°, 93°, 
104°, or 110° C).

� Insulation depths of 
1-1/2 in. , 3 in. or 4 in. 
(38 mm, 76 mm, or 
102 mm).

� Screw and mounting 
brackets.

� Plastic tubing over well.
� Modified dial with stop.
� Special cover and knobs.
� With ground screw.

L4006B Circulator 100° F to 240° F 
(38° C to 116° C)

5° F (3° C) fixed 
or 5° F to 30° F 
(3° C to 17° C) 
adjustable

Horizontal Makes � TRADELINE model 
available.

� Insulation depth 1-1/2 in. or 
3 in. 
(38 mm or 76 mm).

� NPT brass spud 3/4 in. 
(19 mm)

� Screw in front of case on 
dial suitable for 
Powerpile® control.

� Factory-set stop at 
240° F (116° C).

L4006C High or low 
limit

65° F to 200° F 
(18° C to 93° C)

3-1/2° F (2° C) 
fixed

Horizontal 
direct 
immersion

Breaks � TRADELINE model 
available.

� Less cover.
� Capillary 10 in. 

(254 mm).
� NPT brass spud 3/4 in. 

(19 mm).

L4006Eb High limit 130° F to 290° F 
(54° C to 141° C)

Manual reset Horizontal or 
vertical

Breaks � TRADELINE model 
available.

� Insulation depth 
1-1/2 in. or 3 in. 
(38 or 76 mm).

� NPT brass spud 1/2 in. (13 
mm)

� Factory-set stop at 
250° F (121° C).

� Capillary 8 in. (203 mm).
a Some models include copper well or fitting; specify when ordering. Also specify boiler tapping size 1/2 or 3/4 in. 

(13 to 19 mm) NPT and insulation depth.
b Manual reset (trip-free) switch breaks circuit and locks out when controlled medium reaches setpoint. Controlled temperature 

must drop 20° F (11° C) below setpoint before contacts can be manually reset.
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L4006G High limit 
and 
circulator 
control

100° F to 200° F 
(38° C to 93° C)

10° F (6° C) fixed Horizontal Two switches 
break 
simultaneously

� External adjustment knob.
� Insulation depth 4 in. 

(102 mm).
� Factory-set stop at 

160° F (71° C).
� Celsius scale markings.
� Without well.

L4007A High or low 
limit

100° F to 240° F 
(38° C to 116° C)

2° F or 5° F 
(1° C or 3° C) 
fixed, 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Horizontal or 
vertical

Breaks � Insulation depth 
1-1/2 in. or 3 in. 
(38 mm or 76 mm).

L4007B Circulator 100° F to 240° F 
(38° C to 116° C)

5° F (3° C) fixed 
or 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Vertical Makes � Celsius scale markings.

L4008A High or low 
limit

100° F to 240° F 
(38° C to 116° C) 
or
130° F to 270° F 
(54° C to 132° C)

5° F (3° C) fixed, 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Remote bulb 
direct 
immersion

Breaks � Remote capillary 
5-1/2 ft (1.7 m), 
8-1/2 ft (2.6 m) or 
10 ft (3.0 m).

� Factory-set scale stops at 
120°, 170°, or 200° F (49°, 
77°, or 93° C)

� Celsius scale markings.
� Front cover screw.

L4008B Circulator 100° F to 240° F 
(38° C to 116° C)

5° F (3° C) fixed 
or 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Remote bulb 
direct 
immersion

Makes � Capillary 5-1/2 ft 
(1.7 m).

L4008Eb High limit 40° F to 80° F 
(4° C to 27° C) or 
130° F to 270° F 
(54° C to 132° C)

Manual reset Remote bulb Breaks � Factory-set scale stops at 
140°, 200°, or 250° F (60°, 
93°, or 121° C).

� Capillary 5-1/2 ft or 
20 ft (1.7m or 6.1 m).

Table 1. L4006, L4007, L4008 Controller (SPST Switching) Specifications. (Cont.)

Model Application
Range
°F (°C)

Midscale 
Differential 

°F (°C) Insertiona

Switching On 
Temperature 

Rise Available Options

a Some models include copper well or fitting; specify when ordering. Also specify boiler tapping size 1/2 or 3/4 in. 
(13 to 19 mm) NPT and insulation depth.

b Manual reset (trip-free) switch breaks circuit and locks out when controlled medium reaches setpoint. Controlled temperature 
must drop 20° F (11° C) below setpoint before contacts can be manually reset.
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Table 2. L6006, L6007, L6008 Controller (SPDT Switching) Specifications.

Model Application
Range 
°F (°C)

Midscale 
Differential 

°F (°C) Insertiona Available Options
L6006A Circulator and low 

limit or high limit
100° F to 240° F 
(38° C to 116° C) 
or 
100° F to 290° F
(38° C to 143° C)

5° F (3° C) fixed 
or 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Horizontal � SUPER TRADELINE model 
available.

� Modified dial with stop.
� NPT brass spud 1/2 in. or 3/4 

in. (13 mm to 19 mm)
� 3-3/8 in. (86 mm) insertion.
� Without well.
� Adapter for horizontal or 

vertical mount.
� Insulation depth 1-1/2 in. or 

3 in. (38 mm or 76 mm).
L6006B Circulator and low 

limit or high limit
100° F to 240° F 
(38° C to 116° C)

5° F (3° C) fixed 
or 
5° F to 30° F 
(3° C to 17° C) 
adjustable, or 
30° F (17° C) 
fixed.

Horizontal � Direct immersion.
� Insulation depth 1-1/2 in. 

(38 mm).
� 3/4 in. (19 mm ) brass 

compression fitting.

L6006C Circulator, low limit, 
and high limit

65° F to 200° F 
(18° C to 93° C)

5° F (3° C) fixed 
or 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Horizontal or 
vertical surface 
mounted

� TRADELINE model available.
� Strap-on, surface mount.

L6007A Circulator and low 
limit or high limit

40° F to 180° F 
(4° C to 82° C)

Fixed Horizontal or 
vertical

� Insulation depth 1-1/2 in. or 3 
in. (38 mm or 76 mm).

L6008A Circulator and low 
limit cooling

100° F to 240° F 
(38° C to 116° C) 
or 
-30° F to +70° F 
(-35° C to +21° C)

5° F (3° C) fixed 
or 
5° F to 30° F 
(3° C to 17° C) 
adjustable

Remote bulb � TRADELINE models 
available.

� Modified dial with stop.
� Capillary 5-1/2 ft (1.7 m).

L6008G Two-stage Aquastat 
Controller to cycle 
two-stage gas 
valve.

130° F to 230° F 
(54° C to 110° C) or 
60° F to 160° F (16° 
C to 71° C)

3-1/2° F (2° C) 
fixed

Remote bulb � Capillary 6 ft (1.8 m).
� Adjustable interstage 

differential; 5° F to 10° F 
(2° C to 6° C).

L6008H 
(maximum 
temperature 
of element 
405° F 
(207° C))

Low fire Aquastat 
Controller

150° F to 200° F 
(66° C to 93° C)

15° F (8° C) 
fixed

Remote bulb � Capillary 33 in. (0.8 m).

a Some models include copper well or fitting; specify when ordering. Also specify boiler tapping size 1/2 or 3/4 in. NPT and 
insulation depth.
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INSTALLATION

When Installing This Product�
1. Read these instructions carefully. Failure to follow them 

could damage the product or cause a hazardous 
condition.

2. Check the ratings given in the instructions and on the 
product to make sure the product is suitable for your 
application.

3. Installer must be a trained, experienced service 
technician.

4. After installation is complete, check product operation as 
provided in these instructions.

WARNING
Explosion Hazard.
Can cause serious injury, death or property 
damage.
This product is intended for use only in systems with a 
pressure relief valve.

WARNING
Electrical Shock Hazard.
Can cause serious injury or death.
Disconnect power supply before beginning installation 
to prevent electrical shock or equipment damage.

CAUTION
Equipment Damage Hazard.
Use of incorrect device or improper installation can 
damage the system.
1. Do not replace immersion-type Aquastat Controller 

with strap-on Aquastat Controller.
2. Do not secure draw nut so tightly that retainer clamp 

can collapse tubing.

IMPORTANT
1. Terminals on these Aquastat relays are approved for 

copper wire only.
2. Controller may be used with or without immersion 

well. If used, well must snugly fit sensing bulb for best 
thermal response. Insert bulb until it rests against the 
bottom of the well. Use well of correct length and 
bend the tubing, if necessary, to provide enough force 
to hold the bulb against the bottom of the well. Avoid 
making a sharp bend in the tubing as it can produce a 
break in the tubing and cause loss of fill. This 
condition causes the High and Low Limit controls to 
be made continuously.

3. If well does not snugly fit on bulb, use the heat-
conductive compound, included with Super Tradeline 
and Tradeline models, as follows: Fold the plastic bag 
of compound lengthwise and twist gently. Snip the 
end of the bag and insert into the well. Slowly pull out 
the bag while squeezing firmly to distribute compound 
evenly in the well. Insert the bulb into the well. Bend 
the tubing, if necessary, to provide force to hold the 
bulb against the bottom of the well and to hold the 
outer end of the bulb firmly in contact with the side of 
the well. Wipe off excess compound.

The manufacturer usually provides a tapping for insertion of 
the controller sensing element. This tapping is located at a 
point where typical water temperature can be measured. 
Depending on the model, the element is inserted in an 
immersion well, through a boiler fitting, or directly immersed.

Installation should be made by a qualified service technician. 
Follow the instructions furnished by the system manufacturer, if 
available. Otherwise, refer to appropriate procedure listed 
below.

Mounting Immersion Well and Direct 
Immersion Models (L4006A,B,C,E,G; 
L4007A,B; L6006A,B; L6007A)

Installing Immersion Well Models 
(L4006A,B,E,G; L4007A,B; L6006A; L6007A)
On an existing installation, shut off the power and remove the 
old control. If the old immersion well appears suitable, and if 
the adapter clamp on the Aquastat Controller fits the old well 
spud, this well does not need to be replaced.

To replace the well:
1. If the system is filled, drain the system to a point below 

the boiler tapping.
2. Remove the old well from the boiler tapping.
3. Install the immersion well included with the controller. If 

the boiler tapping is greater than 1/2 in. (13 mm), use a 
reduction fitting to adapt the boiler opening to the 1/2 in. 
(13 mm) threads that are standard with the well or fitting. 
Fittings with 3/4 in. (19 mm) threads are also available.

4. Fill the system. Make sure that the well is screwed in 
tightly enough to prevent leakage. Do not use the case 
as a handle to tighten the well after the controller is 
secured to the well.

To install the controller:
1. Loosen the screw (at the top of the case, above the 

scale setting), and remove the cover. Loosen the two 
screws that secure the adapter clamp. (See Fig. 6).

2. Insert the sensing element into the immersion well.
3. Fasten the case of the Aquastat Controller to the well 

with the adapter clamp. Make certain that the clamp is 
properly positioned over the groove of the well spud. 
Also, be sure the flange at the opening of the well fits 
snugly into the opening of the case. The sensing bulb 
must bottom in the well.

NOTE: Some models include up to 3 in. (76 mm) extra capil-
lary tubing inside the case. In these models, pull out 
the extra tubing, if needed.
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Fig. 6. Internal view of L6006A.

Installing Direct Immersion Models 
(L4006C, L6006B)
Models that provide for direct immersion of the sensing 
element into the boiler include a bulb compression fitting 
assembly instead of an immersion well. Install the fitting in the 
boiler tapping as follows:

1. Be sure the sealing washer is in place as shown in 
Fig. 7. Make sure that the spud of the bulb compression 
fitting is screwed in tightly enough to prevent leaking.

Fig. 7. Direct immersion model 
with fitting partially removed.

2. Insert the immersion sensing bulb through the bulb 
compression fitting. Adjust the adapter clamp so that the 
clamp fits over the groove at the opening of the bulb 
compression fitting.

3. Tighten the adapter clamp screws so that the Aquastat 
Controller is firmly attached to the bulb compression 
fitting.

Mounting Remote Bulb Models 
(L4008A,B,E; L6008A,G,H)
The remote temperature-sensing bulb can either be installed in 
an immersion well (See Fig. 8) that extends into the boiler or 
tank, or it can be directly immersed in the controlled medium 
(See Fig. 9). For installations that do not use a well, secure the 
remote bulb with a bulb compression fitting (See Fig. 10), or 
capillary compression fitting. (See Fig. 11).

Order well, well adapter, bulb compression fitting or capillary 
compression fitting separately. See form no. 68-0040, Wells 
and Fittings for Temperature Controllers. If used, well must 
snugly fit sensing bulb for the best thermal response. Insert 
bulb until it rests against the bottom of the well. Hold it there 
while tightening the tubing clamp. (See Fig. 8).

The boiler manufacturer usually provides a tapping for the 
insertion of the Aquastat Controller sensing element. This 
tapping should be located at a point where typical water 
temperature can be measured. Never locate the bulb or 
protecting immersion well close to a hot or cold water inlet or a 
steam coil.

If the system is filled, drain system to a point below the boiler 
tapping, or wherever the sensing bulb is to be installed.

The bulb can also be installed in the supply line of an indirect 
water heater, in the direct water heater itself, or in the feed 
riser, about 6 in. (153 mm) above the boiler. If the riser is 
valved, the bulb can be installed between the boiler and the 
valve.

NOTE: Do not make sharp bends or kinks in the capillary. 
Make bends no sharper than 1 in. (25 mm) radius.

After installing the controller, carefully coil the excess capillary 
at the bottom of the controller case.

Mounting Immersion Well 
1. Screw the well into the boiler, tank, or pipe tapping.
2. Insert the bulb in the well, pushing the tubing until the 

bulb bottoms in the well.
3. Attach the retainer clamp to the end of the well spud. 

Loosen the draw nut and spread the jaws of the clamp 
with the screwdriver if necessary. (See Fig. 8).

4. With the retainer clamp attached to the well spud (be 
sure the jaws of the clamp hook over the ridge at the end 
of the spud, as shown at points A in Fig. 8), adjust the 
tubing to fit through the retainer clamp groove, as shown 
at point B in Fig. 8.

5. Tighten the draw nut so that the retainer clamp is firmly 
attached to the well spud and the tubing is held securely 
in place.
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Fig. 8. Immersion well fitting.

Fig. 9. Internal view of L4008L or L6008G.

Mounting With Bulb Compression Fitting
1. Screw the fitting into the boiler or pipe tapping.
2. Slide the sealing washer onto the bulb.
3. Insert the bulb into the fitting until the bulb bottoms.
4. Slide the split sleeve into the fitting. (See Fig. 10).

Fig. 10. Bulb compression fitting.
Use with L4006A,B; L6008A.

5. Place clamps A and B on the assembly so that the 
sleeve is drawn into the fitting when the screws are 
tightened.

NOTE: Make sure that the nub on clamp A engages the 
space between the sleeve and the clamp.

6. Tighten the clamp screws evenly.

Mounting With Capillary Compression Fitting
1. Screw the fitting into the boiler or pipe tapping.
2. Place the packing nut on the tubing.
3. Slide the bulb completely through the fitting.
4. Place the composition disk and four slotted brass 

washers on the tubing in the order shown in Fig. 11. Turn 
the brass washers so the slots are 180 degrees apart.

Fig. 11. Capillary compression fitting. Use with L4008.

5. Slide the seal assembly into the fitting and tighten the 
packing nut.

Duct Mounting
1. Drill a 3/4 in. (19 mm) hole in the duct wall large enough 

to admit the sensing bulb into the holder.
2. Using the holder as a template, mark and drill holes for 

the bulb holder mounting screws. (See Fig. 12).

M8777A

WELL
BULB

SPUD
MOUNTING
CLAMP

A

DRAW 
NUT

TUBING

B

MOUNTING CLAMP

SCREWDRIVER

SPREAD JAWS
TO FIT OVER
RIDGE ON 
WELL SPUD

JAWS

220

240

100

12
0

140

160

180

200

MOUNTING 
HOLES (3)

RIGHT SNAP
SWITCH (NO. 1)

LEFT SNAP 
SWITCH
(NO. 2)

NOTCHES FOR 
CAPILLARY 
TUBE (4)

7/8 IN. (22 MM) 
DIAMETER
KNOCKOUT 
BOTH ENDS

27-1/2 IN. 
(70 MM)
SENSOR

10 FT. (3.0 M)
CAPILLARY 
TUBE

M4673A

1

1 SELECT MODELS HAVE SIX TERMINALS.

M8815A

CLAMP B

CLAMP A
CLAMP SCREWS (2)

BULB 
COMPRESSION 
FITTING

SEALING 
WASHER

BULB

INSERTION LENGTH
APPROX. 3-3/16 IN. (81 MM)

SPLIT SLEEVE

COMPOSITION DISK
(SLOTTED)

BOILER PLUG

CAPILLARY TUBING

EXAMPLE OF SLOTTED WASHERS 
ASSEMBLED 
IN PAIRS:

PACKING NUT M8816A

IMMERSION
BULB



L4006,7,8; L6006,7,8 AQUASTAT® CONTROLLERS

11 60-2104�10

Fig. 12. Bulb support.

3. Break the holder to the desired length. (See Fig. 13).

NOTE: The holder must be long enough to hold the sensing 
bulb in freely circulating air away from the duct wall. 
Neatly coil the excess capillary at the controller case 
or at the bulb holder.

Fig. 13. Removing excess bulb support.

Fig. 14. Securing capillary in bulb holder.

4. Place the capillary in the bulb holder channel. Pinch the 
top edges of the holder together at each segment. (See 
Fig. 14).

5. Insert the bulb holder into the controlled area through the 
hole prepared in step 1.

6. Fasten the bulb holder to the duct wall with the screws 
provided.

Mounting Remote Bulb Models 
For Outdoor Air Sensing
These models have a 5 ft (1.5 m) capillary that establishes the 
maximum distance between the case and the outdoor 
mounting.

Install the bulb on the outside of the building in the shield 
provided (See Fig. 15) where it can be exposed to 
representative air temperature, but not to direct sunlight. Mount 
the bulb high enough so that accumulated snow, leaves, or 
other debris cannot obstruct circulation of air around it, and 
where children cannot reach it. Avoid vents from the building.

Install the case at the indoor location selected, fastening the 
screws through holes in the back of the case. Bring out the 
bulb and tubing through a 3/4 in. (19 mm) hole in the outside 
wall, avoiding sharp bends or kinks. Leave excess tubing 
coiled near the case. Do not make sharp bends near the case 
or bulb.

Slip the bulb through the supports in the shield. Pinch the split 
supporting clip until it holds the bulb firmly in position. If the 
seal-off tube protrudes from under the shield, bend it under as 
shown in Fig. 15.

Hold the shield over the mounting position and form a small-
radius bend in the tubing. Place the split plug around the tubing 
and move the shield into the mounting location as a unit. Push 
the split plug into the hole until it is wedged securely in place. 
Fasten the shield in place on the wall with the screws provided.

NOTE: If the tubing is properly shaped and the split plug 
installed as directed, the shield will cover the split 
plug, and the hole in the wall will be hidden from sight.

Fig. 15. Mounting bulb in shield outside building.

Mounting L6008A Remote Bulb Controller

Mounting with Guard Bracket
Mount the bulb in the guard bracket as shown in Fig. 16. 
Locate the bulb and bracket combination, in freely circulating 
air, in the controlled area. With screws provided, fasten the 
bracket in place.
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Mounting on Suction Line
1. In cooling units with more than one suction line, place 

the sensing bulb on the common line.
2. Make certain the bulb is at least 2 ft (0.6 m) from the 

point at which the suction line leaves the cooler. This 
prevents the outside temperature from being transmitted 
to the remote bulb through the copper tubing of the 
suction line.

3. Place the remote sensing bulb on the side of the 
horizontal suction line between the coil and trap (not on 
the trap).

4. Attach the sensing bulb to the suction line with clips or 
straps. (See Fig. 17).

5. Coil the excess length of capillary tubing near the 
L6008A case.

Fig. 16. Securing remote bulb in clip
when mounting with guard bracket.

Fig. 17. Attaching remote bulb to horizontal suction line.

Mounting Surface Mount Models
The L4006H and L6006C are designed for surface mounting 
on piping or tanks. Mount the controller directly on the tank 
surface using the adjustable mounting bracket as shown in 
Fig. 18. The controller can be mounted in any position.

When mounting the L4006H or L6006C on piping, the pipe 
should be 1 in. (25 mm) diameter or larger for accurate 
temperature sensing. Remove any insulation from the pipe. 
Thoroughly scrape off all scale, rust, or paint. Mount the 
controller using adjustable bracket provided. Turn on power.

Wiring
Disconnect power supply before beginning installation to 
prevent electrical shock or equipment damage.

All wiring must comply with local codes and ordinances 
regarding wire size, type of insulation, enclosure, etc.

Figures 19 through 28 show typical hookups.

When wiring a switch equipped with a 1/4 in. (19 mm) tab 
terminal connector, use 18 AWG to 22 AWG (0.8 mm2 to 
0.3 mm2) gauge wire with an AMP Inc. part no. 2-520129-2 
fully insulated flag receptable connector or equivalent.

Fig. 18. Mounting L4006H or L6006C directly on surface.

Fig. 19. Typical gas-fired system with domestic hot water.
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Fig. 20. Typical oil-fired gravity system.

Fig. 21. L6008A used to control cooling 
equipment and indicating light.

Fig. 22. Typical oil-fired hydronic 
system with domestic hot water. 

Fig. 23. Typical oil-fired hydronic heating system that 
provides year-round domestic hot water using RA832A.

Fig. 24. Typical connection diagram for an oil-fired, 
hydronic heating system that provides year-round 

domestic hot water using RA817A.
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Fig. 25. Typical wiring hookup using L6006 or
L6007 with L8148A.

Fig. 26. Typical systems with 120 volt
electric heat primaries.

Fig. 27. Typical Powerpile System wiring diagram.

Fig. 28. Typical oil burner installation using L4008G.

OPERATION
For proper selection of settings, follow the boiler manufacturer 
recommendations.

High Limit Controller
R-B terminals provide high limit switching function (contacts 
open at set point on temperature rise). (See Figures 30 and 31). 
R-B terminals shut off burner if water temperature exceeds high 
limit setting. Burner restarts when temperature drops to high 
limit setting, less differential.

NOTE: On manual reset models, the reset button on the front 
of the case must be pushed in to allow the burner to 
operate after a high limit shutdown.
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Fig. 29. Operation of L6008G.

Fig. 30. Operation of L4008L.

Low Limit Controller
R-B terminals provide low limit switching function (contacts 
open at set point on temperature rise). Maintains minimum 
boiler temperature for domestic hot water. Turns on boiler at 
temperature setting, less differential.

Circulator Controller
R-W terminals provide circulation control function (contacts 
close at set point on temperature rise). Prevents circulation of 
water that is below the desired heating temperature. Breaks 
circulator circuit on temperature drop below setting less 
differential; remakes on rise to setting.

L6008G Adjustable Interstage Differential
When the temperature at the sensing element rises above the 
set point of the controller, the switch on the right makes R-W. If 
the temperature continues to rise through the preselected 
interstage differential of the controller, the switch on the left 
makes R-W.

Conversely, on a temperature fall, the switch on the left makes 
R-B, providing first step switching. If the temperature continues 
to fall, the switch on the right makes R-B to provide sequencing 
of equipment.

ADJUSTMENTS

Adjusting Differential
Set the differential to correspond with the boiler manufacturer 
recommendations. To adjust models with adjustable 
differential, rotate the wheel on the back of the snap switch, 
(See Fig. 32), until the desired reading is aligned with the 
V notch in the frame. The wheel provides an adjustment from 
5° F to 30° F (3° C to 17° C). Replace the cover on the 
Aquastat Controller.

Fig. 31. Adjusting the differential.
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Adjust the control point to correspond with the boiler 
manufacturer recommendations. To adjust, insert a 
screwdriver in the slotted screw type head located beneath the 
window in the cover. Turn the scale to the desired control point.

Adjusting L6008G Interstage Differential
The L6008G Controller has an adjustable interstage 
differential. The set point adjustment knob determines the 
temperature at which the right switch operates. The left switch 
can be adjusted to operate from 3° F to 10° F (1.7° C to 5.6° C) 
above the point of operation of the right switch. See Figure 30 
for the operation of the L6008G. The interstage differential is 
adjusted by turning the star wheel with a narrow screwdriver 
inserted into the rectangular hole in the chassis. (See Fig. 32).

Fig. 32. Interstage differential adjustment on an L6008G.

L6008A Location Differential Calibration
The L6008A1093 is calibrated for applications where the bulb 
and controller case are located in the same control space.

If the bulb and controller case are located in separate rooms, 
and if the temperature in the two rooms is different, an 
adjustment is required. Adjust the dial setting (control space 
temperature setting) to compensate for the difference in 
temperature.

1. If the L6008A case is located in a room with a higher 
temperature than indicated on the dial setting, raise the 
dial setting the number of degrees listed in Table 3.

2. If the L6008A case is located in a room with a lower 
temperature than indicated on the dial setting, lower the 
dial setting the number of degrees listed in Table 3.

Table 3. Temperature Adjustments.

EXAMPLE:
In the example shown in Fig. 33, the L6008A case is 
located in a room with a lower temperature than the 
controlled space. Adjusting the controlled space setting (dial 
setting) is necessary to compensate for the temperature 
difference of 35° F (20° C) between the two rooms. Table 3 
indicates that the dial setting should be lowered 5° F (3° C) 
to compensate for the 35° F (20° C) temperature difference.

Manual Reset
If the device includes manual reset (L4006E, L4008E), be sure 
to press the (red) reset button on the front of the case to make 
sure that the controller is not locked out on safety. When 
checking the system, adjust the limit setting low enough so the 
temperature of the controlled medium reaches the high limit 
setting. When the limit setting is reached, the Aquastat 
Controller locks out and the burner shuts down. When the 
temperature of the controlled medium drops to the high limit 
setting, less the differential, push the manual reset button to 
make the system operative again. Reset the control to the 
proper high limit setting.

Fig. 33. L6008A calibration.
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CHECKOUT

WARNING
Explosion Hazard.
Can cause serious injury, death or property 
damage.
This product is intended for use only in systems with a 
pressure relief valve.

Check to make certain that the Aquastat Controller is properly 
installed and adjusted. Put the system into operation and 
observe the action of the controller through several cycles to 
make certain it provides proper control of the system as 
described in the OPERATION section. Make any additional 
adjustments necessary for assuring comfort requirements.
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MATERIAL SAFETY DATA SHEET

Section 1. Product And Company 
Identification
Product Name: Heat Conductive Compound

MSDS ID: DS9021

Synonyms: MS1699

Product Use: Heat conductive material used to enhance 
contact and heat transfer in temperature sensor applications.

Manufacturer: Honeywell Inc., 1985 Douglas Drive North, 
Minneapolis, MN 55422.

Date Released: October 8, 1999

NFPA Ratings:
Health 0; Flammability 1; Reactivity 0; Personal Protection B

Section 2. Composition, 
Information on Ingredients

Additional Information: Part No. 120650 (0.5 oz tube); Part No. 107408 (4 oz can); Part No. 197007 (5 gallon container). May also 
contain minute amounts of lithium and molybdenum lubricant compounds.

Section 3. Hazard Identification

Acute Health Effects:
Skin: Excessive contact may cause skin irritation and 
dermatitis.

Eye: Direct contact with eye will cause irritation.

Inhalation: No adverse effects are expected.

Ingestion: Ingestion of product may cause nausea, vomiting 
and diarrhea.

Chronic Health Effects:
Existing skin rash or dermatitis may be aggravated by 
repeated contact.

OSHA Hazard Classifications: None.

Carcinogenicity: Not considered to be a carcinogen by 
either OSHA, NTP, IARC, or ACGIH.

Section 4. First Aid Measures
Eye Contact: Flush eyes with water for 15 minutes. Remove 
any contact lenses and continue to flush. Obtain medical 
attention if irritation develops and persists.

Skin Contact: Remove excess with cloth or paper. Wash 
thoroughly with mild soap and water. Obtain medical 
attention if irritation develops and persists.

Ingestion: Contact physician or local poison control center 
immediately.

Inhalation: Remove patient to fresh air and obtain medical 
attention if symptoms develop.

Section 5. Fire Fighting Measures
Material Flash Point: > 383° F (195° C). Will burn if exposed 
to flame.

Extinguishing Media: Carbon dioxide, dry chemical or foam.

Special Fire Fighting Procedures: None.

Explosion Hazards: None. Aluminum powder can react with 
water to release flammable hydrogen gas. In this form of the 
product, this reaction is not expected.

Ingredient CAS Number Percent PEL TVL
#2 Lithium Complex Grease (70%):
Mineral Oil 64742-65-0 35-50 5 mg/m3 5 mg/m3

Mineral Oil 64742-62-7 20-25 5 mg/m3 5 mg/m3

Lithium Hydrostearate/Sebacate 
Complex

68815-49-6 4-9 � �

Zinc Alkyldithiophosphate 68649-42-3 0-2 � �
Aluminum Paste (30%):
Aluminum, as Al 7429-90-5 20-25 15 mg/m3 10 mg/m3

Aliphatic Petroleum Distillates 8052-41-3 10-15 2900 mg/m3 525 mg/m3

Stearic Acid 57-11-4 1-2 � �
Aromatic Petroleum Distillates 64742-95-6 1-2 5 mg/m3 5 mg/m3
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Section 6. Accidental Release Measures
Scrape up and dispose of as solid waste in accordance with 
state and federal regulations.

Section 7. Handling and Storage
Store in dry place. Keep container closed when not in use.

Section 8. Exposure Controls and Personal 
Protection.

Ventilation: No special ventilation is required when working 
with this product.

Respiratory Protection: None required.

Eye Protection: Not normally required. However, use 
chemical safety goggles or faceshield if potential for eye 
contact exists, especially if material is heated.

Hand/Clothing Protection: Not normally required. Protective 
gloves and clothing are recommended, as material is 
difficult to remove from skin and clothing.

Other Protective Equipment: None required.

Section 9. Physical and Chemical Properties
Appearance/Odor: Aluminum color, semi-solid material, 
pleasant odor.

Solubility in Water: Negligible.

Specific Gravity: 0.86.

Section 10. Stability and Reactivity
Stability: Stable.

Reactivity: Hazardous polymerization will not occur.

Incompatibilities: Strong oxidizing agents and halogens.

Hazardous Decomposition Products: Carbon dioxide, 
carbon monoxide.

Section 11. Toxicology Information.
No data available.

Section 12. Ecological Information
Chemical Fate Information: Hydrocarbon components will 
biodegrade in soil; relatively persistent in water.

Section 13. Disposal Consideration
Dispose of as solid waste in accordance with local, state 
and federal regulations.

Section 14. Transportation Information
DOT Classification: Not classified as hazardous.

Section 15. Regulatory Information
SARA Title III Supplier Notification: Include in Section 
311/312 inventory reports if amounts exceed 10,000 
pounds. Aluminum compounds are subject to the reporting 
requirements under Section 313 of Emergency Planning 
and Community Right-To-Know Act of 1986 (40 CFR 372). 
Ingredients listed in TSCA Inventory.

Section 16. Other Information
This information is furnished without warranty, expressed or 
implied, except that it is accurate to the best of our 
knowledge.
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Series 69
Low Water Cut-Offs
For Steam Boilers

• Before using this product read and understand instructions.

• Save these instructions for future reference.

• All work must be performed by qualified personnel trained in the proper application, instal-
lation, and maintenance of plumbing, steam, and electrical equipment and/or systems in 
accordance with all applicable codes and ordinances.

• To prevent serious burns, the boiler must be cooled to 80˚F (27˚C) and the pressure must be 
0 psi (0 bar) before servicing.

• To prevent electrical shock, turn off the electrical power before making electrical connections.

• This low water cut-off must be installed in series with all other limit and operating controls 
installed on the boiler. After installation, check for proper operation of all of the limit and 
operating controls, before leaving the site.

• We recommend that secondary (redundant) Low Water Cut-Off controls be installed on all 
steam boilers with heat input greater than 400,000 BTU/hour or operating above 15 psi of
steam pressure. At least two controls should be connected in series with the burner 
control circuit to provide safety redundancy protection should the boiler experience a 
low-water condition. Moreover, at each annual outage, the low water cutoffs should be 
dismantled, inspected, cleaned, and checked for proper calibration and performance.

• To prevent serious personal injury from steam blow down, connect a drain pipe to the control
opening to avoid exposure to steam discharge.

• To prevent a fire, do not use this low water cut-off to switch currents over 7.2A, 1/3 Hp at
120 VAC or 3.6A, 1/3 Hp at 240 VAC, unless a starter or relay is used in conjunction with it.

Failure to follow this warning could cause property damage, personal injury or death.

WARNING
CAUTION

! WARNING

Series 69

®

Applications:
For residential and commercial boilers of any
steaming capacity.

McDonnell & Miller
Installation & Maintenance 

Instructions 
MM-226(A)
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The 69 Series Built-in Low Water Cut-Off is furnished
with a threaded barrel casting which fits right into a
2 1/2" tapping provided by some boiler manufacturers
in the side of the boiler. Selection of the particular
model depends upon the insertion length into the
boiler (see chart). Order the built-in which provides
maximum insertion within the boiler.
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SCHEMATIC OF TWIN SWITCH
INTERNAL OPERATION

NORMAL WATER LEVEL

FEEDER OR ALARM
OPERATING LEVEL

LOW WATER CUT-OFF
OPERATING LEVEL

NEUTRAL WIRE

NEUTRAL WIRE

HOT WIRE

HOT WIRE

TO BURNER

TO ALARM

SAFETY
SWITCH
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USED AS MAIN LINE SWITCH
Diagram 1 Diagram 2

TO LINE

TO BURNER
STARTER

SAFETY
SWITCH 

L1
L2
L3
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USED AS PILOT SWITCH IN SERIES WITH
HOLDING COIL OF AUTOMATIC STARTER

NEUTRAL WIRE

TO
TWO WIRES OF 101A

OR TO ALARM CIRCUIT

HOT WIRE

TO BURNER

JUMPER

SAFETY
SWITCH

02
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10

30

USED WITH MODEL 101 ELECTRIC
WATER VALVE OR IN ALARM CIRCUIT

Diagram 3 Diagram 4

IMPORTANT: Low water cut-off circuit of the 69 series must be electrically wired in series with all other boiler
limit operating controls.

Based on desired usage, connect wires from low water cut-off to appropriate control/alarm.

OPERATION
Maximum Steam Pressure: 20 psi (1.4 kg/cm2)

Electrical Ratings

Motor Switch Rating (Amperes)
Voltage Full Load Locked Rotor Pilot Duty
120 VAC 7.2 43.2 125 VA at
240 VAC 3.6 21.6 120 or 240 VAC

A B C D E F

Insertion
Model Length NPT

69 41⁄8 (105)
169 31⁄8 (79)
269 21⁄4 (57) 1 (25) 41⁄8 (105) 1⁄8 (3) 21⁄2 91⁄2 (241)
369 13⁄4 (45)

469, 569 13⁄16 (30)

Dimensions, in. (mm)

1 2

3 4
D

CF

B E

CUT-OFF
LEVEL

A

AA

NOTE: MV models are rated at 24 VA @ 24 VAC to 120 VAC



OFF

ON

• Turn the boiler off.

• Drain the water in the boiler to a level which is below the 
tapping on the boiler. Allow the boiler to cool to 80˚F (27˚C) 
and allow the pressure to release to 0 psi (0 bar).

• Determine where to install the control. The low water cut-off 
must be positioned at or above the boiler manufacturer’s 
minimum safe water level.

• Separate the mounting barrel from the control slightly by 
loosening the eight (8) slotted screws on the clamping ring.
This allows the barrel to be turned into the tapping in the 
boiler without rotating the whole control. (The barrel may 
also be completely removed to install easily).

• Apply a small amount of pipe dope or thread sealant to the 
2 1/2 NPT and hand screw the barrel into the boiler without 
rotating the rest of the control. Tighten the barrel securely 
using a pipe wrench to about 150 ft-lbs. (200 N•m) torque.

• Rotate the control in the barrel to the finished position using 
a level to set the two (2) conduit housing screws (AA) in a 
horizontal position. Complete the installation by securing the 
control onto the barrel by tightening the eight (8) clamping 
ring screws to 5 ft-lbs (7 N•m) torque. "TOP" on the switch 
terminal panel MUST be in the up position.

INSTALLATION –
TOOLS NEEDED:
One (1) flathead screwdriver, one (1) level indicator
and one (1) pipe wrench.

3

Installation of the Low Water Cut-Off

minimum safe
water level

AA

Clamping ring
and 8 screws

Cut-off
level

The center line on the casting of the Series 69 must be installed above the lowest permissible water level 
determined by the boiler manufacturer.

Whether the gauge glass is mounted directly into the boiler or on an independent water column, the cut-off line on
the 69 control should be mounted 1/2” (15mm) above the lowest visible point of the gauge glass.

IMPORTANT: Follow the boiler manufacturer's
instructions along with all applicable codes and
ordinances for piping, blow down valve and water
gauge glass requirements.

NOTE: To connect wires to the terminals on
the water feeder, burner, or low water cut-off,
place the bare end of the wire under the termi-
nal screw and tighten the screw with a flathead
screwdriver.

Cover

Using a flathead screwdriver, remove the one (1)
screw that secures the switch cover.



Wiring Instructions

• To prevent electrical shock, turn off the electrical power before making electrical connections.
• This low water cut-off must be installed in series with all other limit and operating controls installed on the 

boiler. After installation, check for proper operation of all of the limit and operating controls before leaving 
the site.

Failure to follow this warning could cause electrical shock, an explosion and/or a fire, which could result in
property damage, personal injury or death.

! WARNING

TOP LEFT BOTTOM RIGHT

TOP1 2

3 4

Electrical connector is movable into any one of four positions illus-
trated, by simply removing two black headed screws and rotating
housing.
NOTE: This control should be wired with materials suitable for use
at 75˚C.
Switch Operation
The No. 11 switch can be identified by a black terminal panel. The
switch contains two (2) single pole single throw switches to control
the water feeder and the low water cut-off. The low water cut-off
switch is between terminals marked “1” and “2”. A second switch is
located between terminals marked “3” and “4”. This can be used to
operate a low water alarm or a McDonnell & Miller electric water
feeder.

Wiring Diagrams:
Series 69 Low Water Cutoff with M&M Model 101-A Electronic Water Feeders
120V Burner and 120V Feeder

BURNER

120 VAC
SUPPLY

1 2

3 4

N

H

101A

69

Using a wire nut, connect a wire from the neutral side of the power sup-
ply to one of the wires inside the feeder's junction box. (Does not make
a difference which one). Connect a wire from the "hot" side of the power
supply to terminal 2 of the Series 69 junction box. Connect the neutral
side of the power supply to the burner.
Connect the wire from the burner to terminal 1 of the low water cut-off.
Connect a "jumper" from terminal 2 to terminal 3 of the low water cut-off.
Connect a wire from terminal 4 of the low water cut-off to the remaining
wire in the 101-A water feeder.

24V Burner and 24V Feeder

BURNER

101A-24

120 VAC
SUPPLY

24V TRANSFORMER
(101-24V-48)

1 2

3 4

N

H
24V

69

Connect the "hot" wire from the boiler transformer to terminal 2 of the low
water cut-off. Connect the "hot" side of the water feeder transformer to
terminal 3 of the low water cut-off. Connect the neutral side of the boiler
transformer to the burner. Using a wire nut, connect the neutral side of the
water feeder transformer to the water feeder.
Connect the wire from the burner to terminal 1 of the low water cut-off.
Connect a wire from terminal 4 of the low water cut-off to the remaining
wire in the water feeder.

4

To prevent damage to the water feeder, a McDonnell
& Miller transformer Model 101-24V-48 must be used.

! IMPORTANT



BURNER

101A

120 VAC
SUPPLY

N

H
24V

1 2

3 469

Wiring Alternatives - Controls of Different Voltages
For 120V Burner/24V Feeder setups For 24V Burner/120V Feeder setups

BURNER

101A-24

120 VAC
SUPPLY

24V TRANSFORMER
(101-24V-48)

TO AVOID DAMAGE TO 101A
SOLENOID COIL, TRANSFORMER
101-24V-48 MUST BE USED.

N

H

1 2

3 469

Wire only terminals 1 and 2 into the millivolt circuit. Do not
attach any other wiring to terminals 1 and 2.
Install wire (A) from water feeder to 120 volt Neutral wire.
Install wire (B) from water feeder to terminal 4 of the low
water cut-off.
Install wire (C) from terminal 3 of the low water cut-off to 120
volt Hot wire.

MILLIVOLT
BURNER
CIRCUIT

1 2

3 4

101A
 FEEDER

A

B
C

120 VAC
SUPPLY

HOT

NEUTRAL WIRE
NUTS

Models 69-MV-P and 369-MV Millivolt Burner Circuit Controls with Water Feeder
Millivolt Burner Control and Model 101-A 120V Water Feeder

24V TRANSFORMER
(101-24V-48)

1 2

3 4

101A-24A

C

D
B

E

120 VAC 
SUPPLY

WIRE
NUTS

MILLIVOLT
BURNER
CIRCUIT

Wire only terminals 1 and 2 into the millivolt circuit.
Do not attach any other wiring to terminals 1 and 2.
Install wire (A) from 120 volt circuit Neutral wire 
to the transformer input Neutral terminal.
Install wire (B) from burner circuit Hot wire to the
transformer input Hot terminal.
Install wire (C) from transformer output Neutral 
terminal to the water feeder.
Install wire (D) from the water feeder to terminal 4 
on the low water cut-off.
Install wire (E) from terminal 3 on the low water 
cut-off to the transformer output Hot terminal.

Millivolt Burner Control and Model 101-A 24V Water Feeder

To prevent damage to the water feeder, a McDonnell
& Miller transformer Model 101-24V-48 must be used.

! IMPORTANT

To prevent damage to the water feeder, a McDonnell
& Miller transformer Model 101-24V-48 must be used.

! IMPORTANT
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24V Burner/120V Feeder

120V Burner/120V Feeder 
or

24V Burner/24V Feeder

Connect a wire from the "Hot" side of the power supply to the
water feeder terminal 3, and low water cut-off terminal 2.
Connect a wire from the neutral side of the power supply to the
water feeder terminal 2, and to the neutral side of the burner.

Connect the wire from the burner to terminal 1 of the low water
cut-off. Connect a jumper from terminal 2 to terminal 3 of the
low water cut-off. Connect a wire from terminal 4 of the low
water cut-off to terminal 1 of the water feeder.

W
or
1

N
or
2

H
or
3

BURNER

1 2

3 4

N

H

WF2-U-120 or
WF2-U-24

Supply Voltage
SAME as Feeder

69

120V Burner/24V Feeder

W
or
1

N
or
2

H
or
3

BURNER

24V
TRANSFORMER

1 2

3 4

N
120 VAC
SUPPLYH

WF2-U-24V

69

Switch Initial Initial Dwell/Feed
Position Dwell Feed Cycles

M&M 60 60 Repeats until LWCO
seconds seconds reactivates the 

burner circuit
2 90 90 One

seconds seconds
3 100 100 One

seconds seconds

2 3

M&M

M&
M 2 3

Wiring Diagrams (continued):
Series 69 Low Water Cut-off with M&M Model WF-2-U Electronic Water Feeders

The Uni-Match® water feeders have a three-position slide
switch which initiates a dwell period specific to the position of
the switch. If the system condensate raises the boiler water
level above the cut-off level during the dwell period, no addi-
tional water will be added to the boiler. Once the dwell period
has passed, the feeder will be activated and water will be
added to the boiler. The feeder will be deactivated when the
LWCO reactivates the burner circuit.

The position of the slide switch also sets the length of the
dwell period, the length of time valve is open and the number
of dwell/feed cycles. The control is set with the slide switch in
position 3 and can be changed in the field after installation.
The chart on the right indicates the cycles and length of
dwell/feed cycles for each position.
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W
or
1

N
or
2

H
or
3

BURNER

24V
TRANSFORMER

1 2

3 4

N
120 VAC
SUPPLY

H

WF2-U-120

69

WIRING ALTERNATIVES
WHEN USING MIXED VOLTAGES



TESTING
• Manually fill boiler until water level in the sight 

glass is above the control.

• Turn on the power to the boiler and water feeder.
Activate the burner by raising the thermostat set 
point.

• Using the sight glass as a reference, slowly 
drain water from boiler by opening the blow 
down valve or the boiler drain until the low water 
cut-off activates the water feeder.

IMPORTANT: If the water feeder does not 
activate before the water level reaches the 
bottom of the sight glass, immediately close 
any open drain or blow down valve and check 
controls and piping for proper installation.
Correct any problems.

• Continue to drain the boiler slowly. If the burner 
does not turn off before the water level reaches the 
bottom of the sight glass, immediately close any 
open drain or blow down valve. Check control for 
proper installation. Correct any problems.

• Once the burner turns off on low water, close all 
boiler drains or blow down valves.

• Using the sight glass as a reference, see that 
the water feeder activates and fills to approxi-
mately 1/2” to 1” (13 - 25mm) above the 
burner cut-off level of the low water cut-off.

IMPORTANT: If the water feeder does not 
turn off once the water level has surpassed 
the halfway point of the sight glass, immedi-
ately turn off the power to the boiler and water 
feeder and check control for proper installation.
Correct any problems.

• Repeat test 2 or 3 times. Restore boiler and 
controls to normal settings.

INSTALLATION COMPLETE

LWCO
Level

CoverSwitch
Housing

Replace the cover on the switch housing and,
using a flathead screwdriver, tighten the one (1)
screw to approximately 2 ft•lb (2.6 N•m).
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TROUBLESHOOTING
Problem:

1. Burner does not shut off on low water.

a. Cause: Float shield is loaded with mud or sedi-
ment. Shield may be out of position or
damaged; bellows folds obstructed.

Test: With water level below the control check if
terminals 1 and 2 are open. If not, remove
switch and manually test if terminals 1 and
2 can be opened.

Solution: Remove the control and clean. At this time,
check for a build-up of scale or sediment
between corrugations of the bellows.

b. Cause: Contacts are fused together.

Test: Remove switch and operate manually to ver-
ify proper switch operation.

Solution: Replace switch. Check electrical load and
make sure it is within the ratings of the
switch.

2. Electric water feeder does not shut off.

a. Cause: Float obstructed or damaged. Build-up of
scale or sediment between corrugations of
the bellows. Shield may be out of position.

Test: With water level above the control, check if
terminals 3 and 4 are open. If not, remove
switch and manually test to verify termi-
nals 3 and 4 can be opened.

Solution: Check the clearance of the shield; replace
or clean the bellows.

b. Cause: Contacts are fused together.

Test: Remove switch and operate manually to
verify proper switch operation.

Solution: Replace switch. Check electrical load and
make sure it is within the ratings of the
switch.

MAINTENANCE

SCHEDULE:
• Blow down weekly (at least once) when the 

boiler is in operation.
• Disassemble and inspect annually. Replace 

the low water cut-off if it is worn, corroded,
or if components no longer operate properly.

• Inspect the shield, float and bellows annually.
Remove all sediment and debris.

• We recommend replacement when the switch no 
longer operates properly.
If you choose to replace the switch, order the 
McDonnell & Miller replacement switch and follow the 
Repair Procedure provided.

• Replace the low water cut-off every 10 years.
More frequent replacement may be required when 
severe conditions exist such as rapid switch cycling, 
surging water levels, and use of water treatment 
chemicals.

PROCEDURE:

Test the low water cut-off when the water level is at its 
normal level and the burner is on. Slowly open the 
boiler drain valve and observe the water level fall in 
the gauge glass. Close the valve after verifying that 
the alarm/feeder contacts have closed and the burner 
shuts off. If this does not happen, immediately shut off 
the boiler and correct the problem.

! CAUTION
To prevent serious personal injury from steam pipe
blow down, connect a drain pipe to avoid exposure to
steam discharge.

Failure to follow this caution could cause personal
injury.

McDonnell & Miller
8200 N. Austin Ave.
Morton Grove, IL 60053
tel:  847-966-3700
fax: 847-966-9052
www.mcdonnellmiller.com

McDonnell & Miller

©2006 ITT Corporation 
Printed in U.S.A.   11-06   246753
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