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SAFETY
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RECOMMENDED SAFETY CONTROLSFOR
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.
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IMPORTANT NOTESON THE FIRETUBE

It isthe customer’ s responsibility to ensure
thelir firetube isin good shape prior to new
burner installation.

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

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

e Firetubes should be free of cracks and excessive corrosion.

e 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.

Alwaysread and under stand the infor mation 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
eguipment warranty, lead to equipment damage, and jeopardize your
safety and that of others.

When in doubt, alwaysread the manual.
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SAFETY DISCLAIMER

THE FOLLOWING INFORMATION FOUND IN THISMANUAL
ISNOT INTENDED TO COVER EVERY POSSIBLE SAFETY
HAZARD THAT COULD OCCUR AT A FACILITY.

MEEKER EQUIPMENT, INC. DOES NOT REPRESENT THAT
THISINFORMATION ISCOMPLETE AND ALL INCLUSIVE IN
TERMS OF SAFETY WARNINGS.

ITISTHE 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.

ITISTHE PLANT FOREMAN’S RESPONSIBILITY TO ENSURE
THAT ALL EMPLOYEES READ AND UNDERSTAND THE
COMPONENTS OF THISMANUAL AND ALL OTHER
INSTRUCTIONS RELATED TO THE OPERATION.
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SAFETY

Safety isamatter 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 al plant personnel
continuoudly 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.

Never attempt to clean, lubricate, or adjust any machine whileitisin
motion.

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

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

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

Be sure al 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
Isacritical mistake that may cause injury or death to plant or service
personnel working in or around the machine.
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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 isfound, 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.
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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 L ocation:

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 BELOWWILL BE LOCATED ON THE FAN
HOUSNG 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

Warrantiesand Limitations of Remedies. All equipment and material not manufactured or designed by Seller
shall receive only such warranty, if any, asis given by the manufacturer thereof. Seller warrantsthat 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 madein 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 partsto 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 agreesto pay, in full, costsfor
Service Personnel 30 days from date of invoice. In the event that buyer requests sdller to ship replacement parts
for allegedly defective parts, buyer agreesto 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 additiona 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 noticeis 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 daysfollowing 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 DELAYSIN SHIPMENT, DELIVERY OR
PERFORMANCE, OR FOR SELLER’'S BREACH OF ANY WARRANTY. In the event Buyer repairs or atersthe
equipment without Seller’s prior written consent, then Seller’ s warranty shall terminate at the time of such repairs or
aterations. 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 al liens and encumbrances and that the Buyer has the right to, and does
hereby, convey all of hisrights, title, and interest in the equipment to the Seller.
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INSTALLATION
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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 beinstalled.
b) Refer to fuel pump instructions for connections.

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

a) By-pass plug must be installed.

b) Instal aflareteein the supply line three of four feet before fuel pump.
c) Connect supply lineto either inlet port.

d) Connect third port to tee and bottom of return port.

Note: Thisinstallation 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 FITTINGSFOR 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 %2" 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 iswired through solenoid valve to alow 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 is4” 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

MODEL BTU NOZZLE OlIL PROPANE
NUMBER INPUT SIZE PRESSURE 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 PS| NO
200 828,000 6.00 GPH 100 PSI NO
300 1,380,000 | 10.00 GPH 100 PS| YES
400 2,760,000 | 15.00 GPH 180 PSI YES

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.

PILOT GAS PRESSURE
PROPANE NATURAL GAS
300 11" WC 14" WC
400 11" WC 14" WC

MODEL NUMBER
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CONTROLS

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



MEP230H PROGRAMMER MODULE
DIPSWTICH SETTINGS

THE PICTURE BELOW SHOWSHOW 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.

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



GAS FIRED BURNER STARTUP DETAILS

0.

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).

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

Pilot Maxitrol — set adjustment screw 7/8" of the way in.

Main Fire Maxitrol — Set adjustment screw in about 1 1/2” to start.
Check Monometer reading against gas chart with burner in off
position. Adjust main regulator installed by owner to achieve proper

Ssetting.

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

Start burner to make sure the burner fires and pilot is working
properly. (Approx. 2 minutes)

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

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 Gag/Oil Combination burner fuel pump must have

two ail lines, suction and return or the pump coupling must be
removed when burning gas.
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GAS PRESSURE INFORMATION

e INFERN-O-THERM RECOMMENDSFISHER MODEL C300 OR
CS800 REGULATORSTO BE INSTALLED UPSTREAM OF THE
BURNER GAS TRAINS.

e THESE REGULATORSARE NOT INCLUDED WITH THE BURNER
GASTRAIN AND YOUR SALESMAN SHOULD BE CONSULTED FOR
REGULATOR SELECTION.

e THE TABLE BELOW SPECIFIESTHE GASPRESSURES AND FLOW
RATESREQUIRED FOR EACH BURNER. THE “OFF" COLUMN IS
THE PRESSURE SHOULD COME FROM FISHER REGULATOR TO
GASTRAIN. THE“ON” COLUMN ISWHAT THE MAXITROL
REGULATOR SHOULD BE SET TO.

MODEL
NUMBER

BTU
INPUT

NAT GAS
CFH

PROPANE
CFH

GAS PRESSURE

OFF

ON

IGNITION

48/13

310,500

300

120

10"

wcC

3-6" WC

ELECTRIC

48/100

414,000

400

160

10"

wC

3-6" WC

ELECTRIC

150

621,000

600

240

10"

wcC

4-6" WC

ELECTRIC

200

828,000

800

320

lOII

wcC

6-8" WC

ELECTRIC

300

1,380,000

1350

540

14"

wC

6-10" WC

ELECTRIC

400

2,760,000

2700

1080

14"

wcC

8-10" WC

ELECTRIC

ALL GASINSTALLATIONS SHOULD BE PERFORMED BY A TRAINED
PROFESSI ONAL.

Meeker Equipment
Infern-O-Therm Burners
Operation and Service Manual




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 equi pment warranty.

If the burner is a gas/oil combination burner and the fuel pump is
not piped to atwo 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-UPAFTER 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 aperiod of
approximately two hours in the following manner:

1% Hour
1. ON for 5 minutes.
2. OFF for 10 minutes.
2" 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.

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

REMOVE NOZZLE ASSEMBLY

2/16 WRENCH

FUEL LINE

B FLAIR BY iy
MALE ADAPTOR

IGNITION

SOLENOID VALYE TRANSFORMER

HIGH TENSION LEADS

DISCONNECT ELECTRODE WIRES, REMOVE OIL LINE,
REMOVE GAS LINE, AND REMOVE BOTHE SCREWS
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REMOVE NOZZLE FROM NOZZLE ADAPTER

| NOZELE ASSY GASKET —7 N

o ""‘) i
34 sox wrencH = | J| B~ 58 Box wreENCH

PLACE %’ 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 SURFACEY)
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AFTER NOZZLE ISDISASSEMBLED, 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 ITSWALLSAND RUIN
ITSATOMIZATION.

TO CLEAN SLOTSIN 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
dlightly forward of nozzle by 1/8". Center of nozzle
tipsis 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.

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



| 3

'

1

< 17/8 ino‘

i

e—3 5/8 in———

—

~——1/8 in - 1/4 in
1
13/8 in

MUST CLEAR
1/4 in TO GROUND

COMBINATION BURNER NOZZLE
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COMBINATION BURNER NOZZLE

POSITION OF THE ELECTRODE ENDS

IN RELATION TO THE NOZZLE ARE CRITICAL

Parts List

ITEM PART NUMBER

BNR-10T-112-C

BNR-10T-111-C

BNR-10T-111-D

BNR-10T-111-E

NP-SS-304-40-.125X6

BNR-10T-117

SEE NOZZLE SELECTION TABLE

NP-CS-40-.25X5

BNR-10T-111-B

BNR-10T-116-A

P
RIBle|o|~N|jo|o|sw N

BNR-10T-111-K

=
N

BNR-10T-113

=
w

ELB-G-40-.5

NOZZLE SELECTION TABLE

MODEL | NOZZLE PART NUMBER | FLOW (GPH)
48/13 BNR-10T-118-2.25 2.25
48/100 BNR-10T-118-3.00 3

150 BNR-10T-118-4.50 4.5

200 BNR-10T-118-6.00 6

300 BNR-10T-118-10.0 10

400 BNR-10T-118-15.0 15

MEEKER EQUIPMENT

BELLEVILLE, PA

\/ \j Y \))\ MEEKER EQUPMENT CO., INC.
N\ N\ HATFIELD, PA 19440

TITLE:

COMBINATION BURNER NOZZLE EXPLODED

VIEW AND CRITICAL DIMENSIONS

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.

SIZE: JOB #: N/A DWG NO:
EXPLODED DETAILS B DRAWN BY: RMS __ |DATE:5/15/2014| COMBINATION BURNER NOZZLE
SCALE: asnotep | CHECKED BY: DATE: seer 1 _or 1
4 | 3 . ? | '




INFERN-O-THERM TROUBLE SHOOTING GUIDE

ELECTRICAL CIRCUITSAND TROUBLE SHOOTING:

SERVICE PROCEDURE

PROBLEM

CAUSE

1. Check power at fuse box.

No Power

Blown Fuse

2. Check Power at termina
block.

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

Open wirein 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 wirein
control circuit.

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.

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

MOTOR RUNS, SOLENOID

OPENS, AND TRANSFORMER HAS SPARK:

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

No fuel Supply.

Clogged ail ling, filter, or fuel pump
screen as aresult of dirty oil.

7. Check electrode setting and
nozzle.

No spark or ignition.

Electrodes & nozzle setting may be
off or parts may be dirty.

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 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 anormal startup.
When flame is present, test meter
should read 4 volts DC. Itis
normal for the meter fluctuate, if
the meter bends backwards,
reverse the leads.

V oltage may be in-correct.

BURNER LIGHTSBUT BACKFIRES:

11. Recheck controls.

Firing rate off.

Electrode setting off.

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

ITEM PART NUMBER

BNR-10T-E-100-G-400

NP-G-40-.5XCL

&
o

TEE-RED-G-40-.5X.5X25

BNR-FE-60-1257

BNR-FE-35-69

BNR-10T-101-D

BNR-10T-101-E

BNR-10T-101-F

Ol |N[o|o|h|WIN

BNR-10T-E-101-C

Iy
o

MODEL 300 & 400 COMBUSTION HEAD

[
[

ELB-CO-40-90-1

=
N

TB-CO-.75

IR
w

BNR-10T-111-A

'—\
N

BNR-10T-111-F

=
a1

BSH-G-ST-.25X.125

=
(o)}

BNR-10T-E-121-A

-
\l

BNR-IOT-E-111-B

=
e}

BNR-10T-101-G

BNR-E-10T-101-B

=
©

\/ / N\ MEEKER EQUPMENT CO., INC.
MEEKER EQUIPHENT EERERE =
@ @ BELLEVI LLE PA Rl N\ HATFIELD, PA 19440
1
NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE

MODEL 400 COMBINATION BURNER REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED

TITLE:

MODEL 400 ASSEMBLY DRAWING ASSEMBLY DETAILS AUTHORIZED IN WRITING BY EEKER EQUIPMENT CO. INC.
GAS BASE, COMBUSTION HEAD, & NOZZLE DETAILS [ g [Bmia 5 eMBLY DRAWING

SCALE: asnotep | CHECKED BY: DATE: seer 1 _or 4

w

4 |

i} 2 I 1
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MODEL 400 ASSEMBLY DRAWING

PANEL BOX & FAN HOUSING

®®®®

Parts List

ITEM PART NUMBER

15 [BSH-G-ST-.25X.125

16 [BNR-10T-E-121-A

17 |BNR-10T-114-A

18 |MEC-EN-4X4X2.125

19 [BNR-10T-114

20 |BNR-1OT-E-102-400

21 [LBL-IOT-MTL-MFG TAG

22 |BNR-10T-139-C

23 |BNR-IOT-E-139-A-460-C

24 |BNR-1OT-E-126

25 |BSH-G-ST-.75X5

26 |ELB-B-90-.375 FLR X .5 MPT

27 |RVT-AL-POP-.125

28 |BLT-CS-HX-GR5-ZC-.25X.5

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

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

31 |BNR-IOT-E-122-B

32 |WSH-CS-FLAT-ZC-.25

33 |WSH-CS-LK-ZC-.25

34 |WSH-RU-FLAT-.25

35 |NUT-CS-HX-GR5-ZC-.25

MEEKER EQUIPMENT

BELLEVILLE, PA

MEEKER EQUPMENT CO., INC.
MEEINERE
HATFIELD, PA 19440

TITLE:

MODEL 400 COMINATION BURNER

ASSEMBLY DETAILS

SIZE:

B

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.

SCALE:

AS NOTED

JOB #: N/A DWG NO:
DRAWN BY: RMS DATE:10/16/2014 MODEL 400 ASSEMBLY DRAWING
CHECKED BY: DATE: sHEeT 2 oF 4

N

| 3

2
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MODEL 400 ASSEMBLY DRAWING

MODEL 400 ASSEMBLY DRAWING

MOTOR, FAN, AND OIL PUMP

MOTOR, FAN, AND OIL PUMP

Parts List

ITEM PART NUMBER

16 |BNR-1OT-E-121-A

20 |BNR-IOT-E-102-400

24 |BNR-10T-E-126

31 |BNR-IOT-E-122-B

36 |BNR-10T-125

37 |BNR-10T-E-103

38 [BNR-IOT-E-124

39 |BNR-10T-122

40 |BNR-10T-E-123

41 |BNR-IOT-E-103-A

BNR-1OT-E-103-B

MEEKER EQUIPMENT
BELLEVILLE, PA

MEEKER EQUPMENT CO., INC.
MEEINERE
HATFIELD, PA 19440

TITLE:

MODEL 400 COMBINATION BURNER

ASSEMBLY DETAILS

SIZE:

B

JOB #: N/A

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.

SCALE:

AS NOTED

DRAWN BY: RMS DATE:10/16/2014

DWG NO:

MODEL 400 ASSEMBLY DRAWING

CHECKED BY: DATE:

sHEeT 3 oF 4

2

1
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MODEL 400 ASSEMBLY DRAWING

MODEL 400 ASSEMBLY DRAWING

FAN HOUSING & GAS BASE

MODEL 400 ASSEMBLY DRAWING

FAN HOUSING & GAS BASE

Parts List

ITEM PART NUMBER

1 |BNR-IOT-E-100-G-400

20 |BNR-IOT-E-102-400

43 (BNR-IOT-E-115

44 |BNR-10T-E-102-A

46 (BNR-10T-E-102-C

MEEKER EQUIPMENT
BELLEVILLE, PA

MEEKER EQUPMENT CO., INC.
MEEINERE
HATFIELD, PA 19440

FULL ASSSEMBLY I Do e
OF M . INC.
MODEL 400 COMBINATION BURNER REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
ASSEMBLY DETAILS AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.
SIZE: JOB #: N/A DWG NO:
B DRAWN BY: RMS DATE:10/16/2014 MODEL 400 ASSEMBLY DRAWING
SCALE: asnotep | CHECKED BY: DATE: sueeT 4 oF 4
4 I 4& 2 I 1
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MODEL 300 & 400 COMBUSTION HEAD

Parts List

ITEM PART NUMBER

1 |BNR-IOT-E-101

2 |BNR-1OT-130

3 |BNR-IOT-E-130-A

MEEKER EQUIPMENT

BELLEVILLE, PA

MEEKER EQUPMENT CO., INC.
MEEINERE
HATFIELD, PA 19440

ASSEMBLY DETAILS

NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY

TILE:

OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
MODEL 300 & 400 COMBUSTION HEAD REPRODUCED OR DISCLOSED IN WHOLE OR IN PART, NOR USED
FOR ANY DESIGN OR MANUFACTURING PURPOSE UNLESS
ASSEMBLY DETAILS AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.
SIZE: JOB #: N/A DWG NO:
B SRAWNBY RS ToATE.6/25720141 MODEL 300 & 400 COMBUSTION HEAD
SCALE: asnotep | CHECKED BY: DATE: sueeT 1 or 1

I 3 4&

2

1
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MODEL 400 GAS TRAIN

GAS TRAIN PART IDENTIFICATION

TO NOZZLE
ASSEMBLY

TO GAS PILOT
SOLENOID VALVE
ON PANEL BOX

Parts List

ITEM PART NUMBER

o

BNR-10T-800

BNR-10T-801

BNR-10T-814

BNR-10T-815

BNR-10T-812

BNR-10T-813

GTP-R-MX-R9110-515

GTP-R-MX-R5310-412

Ol |N[o|o|h|WIN

V-BL-BRS-SH-.75

=
o

V-BL-BRS-SH-2

MEEKER EQUIPMENT

BELLEVILLE, PA

\/ \j Y \)\ MEEKER EQUPMENT CO., INC.
NN\ 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

DETAILS AUTHORIZED IN WRITING BY MEEKER EQUIPMENT CO., INC.
SIZE: JOB #: N/A DWG NO:
B DRAWN BY- RMS DATE:6/25/2014 | MODEL 400 GAS TRAIN
SCALE: asnotep | CHECKED BY: DATE: seer 1 _or 1

3

3

2

1




COMPREHENSIVE PARTSLIST FOR
MODEL S 300 AND 400 BURNERS.

COMBUSTION HEAD ASSEMBLIES & PARTS

BNR-IOT-E-101-AA

MODELS 300 & 400 COMBUSTION HEAD ASSEMBLY

BNR-1OT-E-101

MODELS 300 & 400 COMBUSTION HEAD

BLT-CS-HX-GR5-ZC-.25X.625

COMBUSTION HEAD SCREW

BNR-10T-130

ORIFICE BRICK

NOZZLE ASSEMBLIES & PARTS

BNR-10T-111 MODELS 48/13-300 NOZZLE ASSEMBLY (OIL ONLY)
BNR-10T-111-F MODELS 48/13-400 NOZZLE ASSEMBLY (COMBO)
BNR-10T-111-G MODELS 48/13-400 NOZZLE ASSEMBLY (GASONLY)
BNR-1OT-111-A NOZZLE ASSEMBLY GASKET

BNR-10T-111-B NOZZLE ASSEMBLY SET SCREW

BNR-10T-111-C ELECTRODE COMPRESSION SHEL L

BNR-10T-111-D ELECTRODE COMPRESION RING

BNR-10T-111-E ELECTRODE COMPRESSION NUT

BNR-10T-111-J NOZZLE ASSEMBLY MOUNTING NUT

BNR-10T-111-K GASPILOT ADAPTER

BNR-10T-112-C MODELS 48/13-400 NOZZLE MOUNTING PLATE (GAS/COMBO)
BNR-10T-112-O MODELS 48/13-400 NOZZLE MOUNTING PLATE (OIL ONLY)
BNR-10T-116-A OIL NOZZLE TUBE ADAPTER

BNR-10T-113 ELECTRODE PORCELAIN ASSEMBLY, SET OF 2
BNR-10T-117 STANDARD NOZZLE ADAPTOR

BNR-10T-118-12

OIL NOZZLE (12 GPH)

BNR-10T-118-15

OIL NOZZLE (15 GPH)

ELB-G-40-5

1/2" GALVANIZED ELBOW

NP-CS-40-.25X5

1/4" X 5" LONG NIPPLE

NP-SS-304-40-.125X6

1/8" X 6" LONG NIPPLE

PANEL BOX PARTS

BNR-10T-E-139-A-110-C

CONTROL PANEL FOR COMBO/OIL BURNERS (MODEL S 300)

BNR-10T-E-139-A-460-C

CONTROL PANEL FOR COMBO/OIL BURNERS (MODELS 400)

BNR-10OT-E-139-A-110-G

CONTROL PANEL FOR GAS BURNERS (MODELS 300)

BNR-10T-E-139-A-460-G

CONTROL PANEL FOR GAS BURNERS (MODELS 400)

BNR-FE-61-3060

FIRE-EYE WIRING BASE

BNR-FE-MEC120

FIRE-EYE MICRO M CHASSIS

BNR-FE-MEP560

FIRE-EY E PROGRAMMER MODULE

BNR-FE-MEUV4

FIRE-EYE MICROM AMPLIFIER

BNR-10T-121

OIL SOLENOID VALVE

BNR-10T-127-A

EMERGENCY SWITCH COVER 2X4

Meeker Equipment

Model 300-400 Infern-O-Therm Burners

Operation and Service Manual




BNR-IOT-E-127-AA

EMERGENCY SWITCH COVER 4X4

BNR-10T-127-B GASOIL-HESITATION SWITCH
BNR-10T-127-C GAS-OIL HESITATION SWITCH TAG
BNR-10T-128 ALARM

BNR-10T-802 GAS PRESSURE SWITCH
BNR-10T-806 GASPILOT SOLENOID VALVE

MEC-EN-4X1.5X2.125

2 X 4HANDY BOX

MEC-EN-4 X 2.125-BLKCVR

2X 4HANDY BOX BLANK COVER

MEC-EN-4X4X2.125

4 X 4 JUNCTION BOX

MEC-E-XTCEO09B10A

3 PH MOTOR CONTACTOR

MEC-E-XTOB004BC1

OVERLOAD FOR 3 PH CONTACTOR

MEC-FS-ATQR2

2 AMP FUSE

MEC-FS-TRM6.25

6 /2 AMP FUSE

MEC-EN-4X2.125-BLKCVR

HANDY BOX COVER

MEC-EN-SCE-12106CHNF

12 X 10 PANEL BOX (EMPTY)

MEC-EN-SCE-12P10

12 X 10 PANEL BOX BACK PLATE

MEC-EN-SCE-141206CHNF

14 X 12 PANEL BOX (EMPTY)

MEC-EN-SCE-14P12

14 X 12 PANEL BOX BACK PLATE

MEC-TB-SE-9080MHA 10

SCREW-ON END CLAMP

MEC-TB-SE-AB1AC24

TERMINAL STRIP BLOCK END

MEC-TB-SE-AB1ALN210

TERMINAL BLOCK JUMPER

MEC-TB-SE-AB1VV235U

TERMINAL STRIPBOX LUG

MEC-TB-SE-AM1DE200

DIN RAIL

SCW-CS-FH-ZC-10-32X.5

PANEL BOX SCREW

SWT-W-AH7810UD

3 PHASE TOGGLE SWITCH

BURNER PARTS

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

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

BLT-CS-HX-GR5-ZC-.25X.75

14" X 3/4" LONG HEX HEAD MACHINE SCREW

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

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

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

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

BLT-CS-HXWSH-GR8-ZC-.375X1]

3/8" X 1" LONG HEX WASHER HEAD MACHINE SCREW

BLT-CSZC-8-32X .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
BNR-FE-UV1A3 FIRE EYE ULTRA-VIOLET SCANNER WITH 3 FT FLEX
BNR-10T-101-D COMBUSTION HEAD GLASS PEEPHOLE
BNR-10T-101-E GASKET COMBUSTION HEAD PEEPHOLE
BNR-10T-101-F FRAME COMBUSTION HEAD

BNR-10T-114 IGNITION TRANSFORMER

BNR-10T-114-A IGNITION TRANSFORMER MOUNTING PLATE
BNR-10T-114-B IGNITION TRANSFORMER MOUNTING SCREWS
BNR-10T-122 OIL PUMP

BNR-10T-122-B OIL PUMP SET SCREW

BNR-10T-125 MODELS 48/100-300 MOTOR

BNR-10T-139-C PANEL BOX MOUNTING PLATE

Meeker Equipment

Model 300-400 Infern-O-Therm Burners

Operation and Service Manual




BNR-1OT-E-100-300

MODEL 300 OIL BASE

BNR-10T-E-100-400-26

MODEL 400 OIL BASE (26 INCH)

BNR-IOT-E-100-400-30

MODEL 400 GAS BASE (30 INCH)

BNR-10T-E-100-G-300

MODEL 300 GASBASE

BNR-10T-E-100-G-400-26

MODEL 400 GAS BASE (26 INCH)

BNR-10T-E-100-G-400-30

MODEL 400 GAS BASE (30 INCH)

BNR-IOT-E-102-300

MODEL 300 FAN HOUSING

BNR-10T-E-102-400

MODEL 400 FAN HOUSING

BNR-IOT-E-103

MODELS 300 & 400 MOTOR MOUNTING PLATE

BNR-10T-E-105-300

MODEL 300 GAS AND COMBO BURNER GASKET

BNR-IOT-E-105-300-O

MODEL 300 OIL BURNER GASKET

BNR-10T-E-105-400-26

MODEL 400 GAS AND COMBO BURNER GASKET (26 INCH)

BNR-IOT-E-105-400-30

MODEL 400 GAS AND COMBO BURNER GASKET (30 INCH)

BNR-10T-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-115 MODELS 300 & 400 IGNITION CABLES (SET OF 2)
BNR-IOT-E-123 PUMP TO FAN COUPLER

BNR-IOT-E-124 MODELS 300 & 400 IMPELLER

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

BNR-IOT-E-126 MODELS 300 & 400 AIR INTAKE SCREEN

BNR-IOT-E-139-B

MODEL 400 PANEL BOX MOUNTING PLATE

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

/4" FLARED ELBOW

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

3/8" FLARED ELBOW

ELB-CO-40-90-.75

3/4" COPPER ELBOW

LBL-IOT-MTL-MFG TAG

INFERN-O-THERM BURNER SN TAG

MEC-EN-4X4X2.125

4 X 4 JUNCTION BOX

NP-G-40-.5-CLS

1/2" CLOSE NIPPLE

NUT-BRS-FLR-.25

V4" FLARE NUT

NUT-BRS-FLR-.5

12" FLARE NUT

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

PANEL BOX MOUNTING NUT

NUT-CS-HX-ZC-10-32

IGNITION TRANSFORMER LEAD NUT

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

IGNITION TRANSFORMER SCREW

WSH-CS-SAE-ZC-.25

14" FLAT WASHER

WSH-CS-SAE-ZC-.375

COMBUSTION HEAD WASHER

WSH-RU-FLAT-.25

1/4" RUBBER WASHER

GASTRAIN PARTS

GTP-10T-1.5-300

MODELS 300 GASTRAIN

GTP-10T-2.0-400

MODELS 400 GASTRAIN

BNR-1OT-800 GASVALVE ACTUATOR
BNR-10T-801 GAS PRESSURE SWITCH
BNR-1OT-809 11/2" ACTUATING GASVALVE
BNR-10T-810 11/2" MAIN GAS SOLENOID VALVE
BNR-1OT-812 11/2" MAIN GASREGULATOR
BNR-10T-813 3/4" PILOT GASREGULATOR
BNR-10T-814 2" ACTUATING GASVALVE

Meeker Equipment

Model 300-400 Infern-O-Therm Burners

Operation and Service Manual




BNR-10T-815

2" MAIN GAS SOLENOID VALVE

BNR-10T-816

2" MAIN GASREGULATOR

V-BL-BRS-SH-.75

3/4" BALL VALVE

V-BL-BRS-SH-1.5

11/2" BALL VALVE

V-BL-BRS-SH-2

2" BALL VALVE

GTP-R-MX-R5310-412

4-12" WC SPRING FOR RV53 REGULATOR

GTP-R-MX-R8110-515

5-15" WC SPRING FOR RV81 REGULATOR

GTP-R-MX-R9110-515

5-15" WC SPRING FOR RV91 REGULATOR

FIRE TUBE REFRACTORIES

BNR-IOT-E-511-S

MODEL 300 STARTER LINER (OIL ONLY)

BNR-1OT-E-511

MODEL 300 LINER

BNR-IOT-E-512

MODEL 300 CLOVER LEAF

BNR-IOT-E-511-1B

MODEL 300 ASPHALT CONE

BNR-10T-E-511-S-400

MODEL 400 STARTER LINER (OIL ONLY)

BNR-10T-E-511-400

MODEL 400 LINER

BNR-10T-E-512-400

MODEL 400 CLOVER LEAF

BNR-10T-E-511-400-1C

MODEL 400 ASPHALT CONE

Meeker Equipment

Model 300-400 Infern-O-Therm Burners

Operation and Service Manual
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REFRACTORY CHAMBER
DRAWINGS

Operation and Service Manual



NOTE:

BECAUSE IT IS BUILT INTO THE BURNER.

1) STARTER REFRACTORY IS USED FOR OIL ONLY BURNERS.
2) GAS AND COMBINATION BURNERS DO NOT USE A SEPARATE STARTER BRICK

2 | 1
Parts List
ITEM|QTY PART NUMBER DESCRIPTION
1 5 [BNR-10OT-E-511-400 MODEL 400 20" FIRETUBE REFRACTORY CHAMBER
2 1 |BNR-1I0T-E-511-400-S |MODEL 400 20" FIRETUBE STARTER REFRACTORY (OIL ONLY)
3 1 |BNR-10T-E-512-400 MODEL 400 20" FIRETUBE CLOVERLEAF REFRACTORY
4 1 |BNR-10T-E-511-400-1C |MODEL 400 20" FIRETUBE ASPHALT CONE REFRACTORY

NN

@19 in
-~ @9 in—»

SN

~—S5in—s——12 in———

12 in

12 in——

-4 jn -

Ln————12In——=—12in——

81 in

BNR-10T-E-510-400-ASPHALT

FRONT - SCALE 1/ 6

MEEKER EQUIPMENT
BELLEVILLE, PA

\/ \j Y \))\ MEEKER EQUPMENT CO., INC.
N\ N\ HATFIELD, PA 19440

TITLE:

MODEL 400 20" FIRETUBE FOR ASPHALT TANKS
COMBUSTION CHAMBER

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.

REVISION HISTORY SIZE: JOB #: N/A DWG NO:
REV | DESIGNER| DATE DESCRIPTION B DRAWN BY: RMS DATE:10/16/2014 BNR-10T-E-510-400-ASPHALT
RMS SCALE:  asnotep | CHECKED BY: DATE: sieeT 1 oF 1
2 | 1




Parts List

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.

ITEM|QTY PART NUMBER

DESCRIPTION

1 4 |BNR-10T-E-511-400

MODEL 400 20" FIRETUBE REFRACTORY CHAMBER

2 1 [BNR-I0OT-E-511-400-S

MODEL 400 20" FIRETUBE STARTER REFRACTORY (OIL ONLY)

3 1 |BNR-10T-E-512-400

MODEL 400 20" FIRETUBE CLOVERLEAF REFRACTORY

.E -‘E
2 o
ﬁ T
re—5in—ste—12 in———> 12 in 12 in A4 jn—>re—12 in—————
57 in
BNR-10T-E-510-400-WATER
FRONT - SCALE 1/ 6
MEEKER EQU'PMENT \/ \j Y \))\ MEEKER EQUPMENT CO., INC.
= NOTICE: THE INFORMATION CONTAINED HEREIN IS PROPRIETARY
OF MEEKER EQUIPMENT CO., INC. AND SHALL NOT BE
MODEL 400 20" FIRETUBE FOR HOT WATER TANKS REPRODUCEDQOR DISCLOSED IN WHOLE OR IN PART, NOR USED
COMBUSTION CHANBER e e R S
REVISION HISTORY SIZE: JOB #: N/A DWG NO:
REV | DESIGNER| DATE DESCRIPTION B DRAWN BY: RMS DATE:8/12/2013 | BNR-10T-E-510-400-WATER
RMS SCALE: asnotep | CHECKED BY: DATE: sieeT 1 o 1
3 4& 2 | 1
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MEUV1, MEUV4,MEUVS],
MEUVS4,MEIR1,MEIRA4,

MERT1,MERT4,
MECD1 and MECD4

AMPLIFIER MODULES FOR USE WITH THE
FIREYE® MODULAR MicroM™ CONTROL

@ <> @

LISTED APPROVED

Year 2000 Compliant in accordance with BSI document DI SC PD2000-1:1998

DESCRIPTION

The Fireye MEUV 1, MEUV4, MEUVS1, MEUV$4, 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
modul e (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 modul e 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 astateor other gover nment agency. | nappropriateapplication
of thisproduct could result in an unsafe condition hazar doustolifeand property. I nstallation
should not be considered complete until pilot turndown and other appropriate per formance
tests have been successfully completed.
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ORDERING INFORMATION

Flame Amplifier Selection:

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.
FLAME SCANNERS

CAUTION: The UV1, UV2, UVBA and 45UV3 ultra-violet flame scanners and associated
amplifier modules are non salf-checking UV systems and should be applied only to burners
that cycle often (e.g.: aminimum 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(M EUVS1, MEUV $4) or theinfrared flamescanner (48PT 2) with associated
Auto Check amplifier (MEIR1, MEIR4).

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
UV8BA 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. SC-101
120 VAC shutter. Use with MEUVS type amplifier.

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




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 Infralrledtscanner 4 ft. (1200mm) shielded cable, 90° head, water | SC-103

repellent.

CADMIUM SULPHIDE:

CS1A5

Cadmium sulfide 57, with mounting bracket

Parts and Accessories

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 (Y/16", Yg", 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/, 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, /," NPT for UV1A.

60-1290 Union with quartz lens, %/," 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.

Remove power from the control and remove the control from itswiring base before

proceeding.
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INSTALLATION
The amplifier modules are used with the Fireye Modular
MicroM Base Chassis (PIN 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 dots 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
dot only. DO NOT FORCE THEM.
12
11
10|
9
w
2
5 8
o
>
4
% 7
—
i
& CORRELATION BETWEEN
T 5 AMPLIFIER TEST JACK
i VOLTAGE AND OPTIONAL
= ED510 REMOTE DISPLAY
< 4 FLAME SIGNAL READING
3
2
1
| ] ] ] ] ] ]
0 I | | | I
6 16 20 24 28 32 36 40
ED510 DISPLAY FLAME SIGNAL
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 ISIN LIEU OF ALL OTHER WARRANTIES AND FIREYE MAKES NO WAR-
RANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. Except as specificaly
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 beliable
for consequential or special damages of any nature that may arise in connection with such product or part.
0 FIREYED MAMP-1
3 Manchester Road JANUARY 2000
Derry, New Hampshire 03038 USA Supersedes Nov. 1998

http://www.fireye.com




MC-5004
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FLAME SAFEGUARD CONTROLS

LJUS LISTED APPROVED

WARNMING: Selection of this eontrel for a particular application should be made by & com-
petent professional, Heensed by a sinte or other government agency. Inappropriate application
of this product could result in an unsafe condition hazardous (o life and property.

DESCRIPTION

The Fireye MicroM Series Flame Safeguard Contrel is a compact, microprocesser based, modular
burner management system designed to provide antomatic ignition and continuous flame monitoring
for commercial sizes of heating and process equipment firing any type of fuel,

The MicroM is designed to be backward compatible with existing TFM, UVM and M-Series II con-
trols, The MicroM MECI120 and MEC238 chassis with the appropriate MEP100, MEP200 aud
MEP300 series programmers provide operation similar {o ifs predecessors and is usually directly
interchangeable. The MEC328 and MEC480 chassis with the appropriate MEP380, MEP400 and
MEPGO0 series prograrmmers provide additional enhancements such as sarly spark termination, pilot
proving, and interrupted pitot,

The advantages of the MicroM are zero dependence on discrete components previously used for tim-
ing functions, The MicroM, through the use of micro-centreller technology, incorporates smart diag-
nostic LEDY's, smart reset function for mmiti-burner applications, optional alpha-numeric display
onfput (ED510), and serial communications via a Modbus or E500 Commumication Interface, The
MicroM system also provides additional amplifier selections. Along with the standard UV and
Flame Rod amplifiers are UV self-checl, Infrared, Cadmium Sulfide and a dry contact amplifier for
use with the Fireye Phoenix scanner, All amplifiers are available with flame failure response times of
0.8 seconds or 3 seconds nominal (4 second maximum) and each provide a set of test jacks with a
wtiform range of 0-10 VDL for the measnremeni of flame signal intensity.

A complete MicroM system includes the appropriate flame detector, plig-in amplifier and program-
mer modules which connect Into a standard chassis and wiring base. Interchangeable programmer
and amplifier modules allow for complete versatility in selection of control function, timing and
flame scanning means. Functions such as relight, recycle, non-recycle, two stage capability, non-
recysle air flow, proof of air flow open at start, purge timing, early spark termination, pilot proving
and pilot cutoff are determined by the appropriate programmer module. Type of flame scanner {UV,
Repetitive UV Self-Check, Flame Red, IR or Cadmium Sulfide or dry contact) and the flame failure
response time (FFRT) are determined by the amplifier module. Optional plug-in daughter boards
provide additional features such as remote reset, alpha-numeric display and serial communications,

The MicroM programmers are niicro-conirolier based modules that control the sequence of opera-
tion and also interface with plug-in amplifiers, meter boards, display drivers and external communi-
cation devices, The programmers are available in an assortment of configurations necessary to
resolve the application requirement, Current farnilies of programmers for use with the MECI20 and

1




MEC2306 type chassis include the MEPR100, MEP 200 and MEP500 series. Programmers for use wilh
the MEC320 and MEC480 type chassis include the MEP300, MEP400 and MEPS0( series.

Some programmer modules are equipped with a series of dipswiiches to select Purge Timing, Pilot
Trial for Ignition (PTF]) timing, Proof of Alr flow open at start, Post Purge, Recygle and Non-Reay-
cle operation, LED indicators on the programmer moduies indicate the current operating status of the
control and during 2 lockout condition displays the fault as a coded sequence, simplifying the trou-
bieshooting of a shutdown.

In the evenl of pitotf ignition failure, or following a safety shutdown, the control locks out, activating
an alarm circuil and displays the cause of lockout on the integrated LED’s and on the optional ED310
display. Unless otherwise specified, manual reset is required. Remote reset is available on the
MECI20R, MECI20RC, MEC320RD, MEC230RC, MEC320R, MEC320RC and MEC320RD
chassis. A detailed description of the various programmer, amplifier and chassis modudes is found
fater in this document. A “run-check” switch, provided to assist in testing size, position and stabiliza-
tion of the pilot, is provided on some specific models and all MEP500 and MEP600 series program-
mels.

Modular MicroM controls incorporate a safety checking circuit that is operative on each start, If
flame (real or simulated} is detected prior to a start or during purge, the fuel valves will not be ener-
gized and the unit will lock out.

The modular MicroM controls use the same wiring base as fhe Fireye UVM, TFM and M- Series I}
controls and are designed {o be interchangeable with most models with little or no rewiring. See
INSTALLATION OF CONTROL, SCANNERS AND FLAME DETECTORS {page § and 47) for
temiperature and wiring requirsments.

NOTE:! The individual MicroM modules, {.e. MEC chassis, MEP programmers and amplifiers are
not interchangeable with M-Series Il modules, i.e. MC chassis, MP programmers and amplifiars.

SPECIFICATIONS
Supply: 120 VAC (min. 182, max. 132) 50/60 Hz. (MEC1XX, MEC3XX)
230 VAC {min. 196, max. 233} 50/68 Hz, (MEC2XX, MEC4XX)
Power Consumption: 12 VA (Operating)
Shipping Weight (Approx): 3 lbs (1.4 kg)
Chperating Temperature:-46°F (-40°C) to 140°F {60°C)

Table 1: AMBIENT TEMPERATURE LIMITS
MAKIMUM MINIMUM

Control 140°F 60°C - 4°F - 40°C
Scanner UVIA, UV2, UVBA, 200°F 930 - 4G°F - 40°C
45UV3, UVeD
45UV5- 1007, 45UV5-1009; 200°F 93°¢ ~4g°F - 40°C
55UV5-1007, -1009
Photoceil 45CM1 {OBSOLETE) 185°F 74°0 < 40°F - 40°C
Flame Rod 1500°F 816G - 40°F - 46°C
{Tip 2460 F)
48PT2 140°F 80°C 40°F ~40°C
CSIAS 140°F 60°C 4G°F -40°C




Table 2!

Table 5

Tahie 4;

LOAD RATINGS: All Ratings ave 120V, 68 Hz

Elreye Tenalnal

Tynleal Load

Maximem Rating @120V 68 He

3ord

Pitoi valve(s}

125 VA pilot duty (solenoid valve) plus

Individual or combined Solenoid valve 250 VA {Transformer)
{gnition Transformer
5 Main Fuel Valvels 125 VA pilot duly {solennid) or
) 25 VA pilot duty {solenoid) and

400 VA (opening) motorized, 256 VA hold

8 Motor or cordacior Terminal 8 rated to energize and de-energize 8.8 FLA,
58.8 LRA on safely lockout,

A Alarm 125 VA, pilot duty

Minimum load ragirement = 100mA

ALTERNATIVE LOAD RATINGS:

COMBINATION NUMBER | PILOT FUCL TERMINAL | IGNITION YTERMINAL 4 | MAIN VALYE TERMINAL
3 5
1 'y MO LOAD E
9 B NO LOAD E
3 NO LOAD NO LOAD £
4 E A E
5 NG LOAD A k
8 D A E
7 b A D
8 NG LOAD A b
COMPOSITION OF EACH COMBINATION
A B G 0 E
454 ignition 80 VA Pilot Duty 180 VA lgnition 24 Pilot Duty 85 YA Pilot Duty
plus 4.5A ignition plus motor val- pus Motor valves
tes with; 600VA with: 3850 VA
inrush., 360 VA inrush,, 700 VA
open, 250 VA open, 200 VA
hotd hold
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WARNING: This equipment is a2 Class B digital apparatus which complies with the Radio
Interference Regulations, CRC ¢.1374.

CAUTION; Published load rafings assume that no conirol be required to handle inrush
current more often than onee in 15 seconds, The nse of control switches, solenoids, relays,
ete, which chatter will lead fo premature failure. If is important to rum through a fest
operation {with fuel shut off) following the tripping of a circult breaker, a blown {use, or
any instance of chaitering of any external current consuming devices,

APPROVALS

Underwriiers Laboratories Ine.;

MCCZ File MP 1537

Controls, Primary Safety - Listed

MCCZ2 File MP1537

Controls, Primary Safety - Component

MCCZ7 File MP1537

Controls, Primary Safety Certified for Canada

MCCZS file MP1537

Controls, Primary Safety Certified for Canada - Component

Factory Mufual System (FNV) Approved
UL approval does not apply to 230VAC operations.

WARNING: Selection of programmer and amplifier type for a particular application should
be made by a competent professional, sueh as a Boiler/Burner technician licensed by a state
or government agency, engineering persennel of the burner, botler or furnace manafacturey
{OEM) or in the performance of duties based on the information from the OERM,

WARNING: This equipment generates and can radiate radio frequency energy, and if noi
instaHed and used im accordance with the instruection manual may cause interference fo
radio communications. ¥ bas been tested and found to comply with the Hiniis for a2 Class A
computing device pursuant to Subpart [ of part 15 of FCC Rules, which are designed to pro-
vide reasomable profection apainst such interference when operated in 2 commercial envi-
ronment. {peration of this equipment in a residential avea is likely fo cause interference in
which ease the user, at his own expense, will be equipped to take whatever measures that
may be required to correct the problem.

In order for the MicveM to gather and refain statistieal and historic data such as burner
houys, burner cycles, system hours and average flame signal, it is necessary that Terminal 1
be powered at all times. Removing power from Terminal I af the end of the firing aycle
causes all data gathered during the previous 16 houvs or fast 9 cycles to be lost, For conver-
sions or upgrades from older TEM or M-Series I controls that use MARTI amplifiers, if is
necessary that Terminal 1 be divectly powered with 120 VAC,




ORDERING INFORMATION

ificrai Chassis Types {For use with MEPTXX, MEP2XY, and MEPSXY, inciudes dust cover}

Lo 10 VAL MOUL Wi S12R0AT0 Da-i poarg.
MECT20R 120 VAL Input with remote reset capability.
MECT200 120 VAC Input with alpha-numeric display interface o D570
MECTZ0RD 120 VAC input with afpha-pumeric display Titerface 16 ED570 and remole resef capabiity,
MECTZ0C 120 VAC input with taferface to ERQ0 Communication Interface and Modbus capahllity.
MECT20R0 120 VAC Trpiit with remote resel capabilfly, alphaniraenc display interface 10 EDG 10, HEriace 10 Fo0l Lommunica:
ton Interface and Modbus capabifity.
MECE3l 230 VAU Thput with standard phug-in board.
MEC230RE 230 VAT nput with remote rese capabifily, aloha-numerls display ierface 10 ED510, and Mogbus capabiity,
Microl Bhassls Types (For use with MEPAXY, MEPAXX, and MEPGKY, includes dust cover)
k(320 120 YA Input with standard plug-n board.
MEC320R 120 VAL inpted with ramote reset capabiiity.
MEC320D 120 VAL input with alpha-numaric dispiay interface to EDDIT
MEC320RD 120 VAC nput with alpha-numaric display Interface 1o EDRT0 and remoie resel capabiiily,
MEC3200 120 VAD Input with interface to £500 Communication tnterface and Modbus capabiify.
MECIZORC 120 VAD npul with remote reset capability, alpha-numeric display inferface to EDDT0, interface to £500 Communica-
tion tnterface and Modbus capability.
MEC320TS 120 VAC input with display interface to ED510, Modbus interface and alxiliary relay output wilh dry confast Jor con-
trofter intarface (MEDS).
MEC48D 230 VAD input with standard piug-in hoard.
AH-C4R0RE 230 VAG input with remote resel capability, alpha-numeric display interface to EB5T0, and Modbus capahifify.
Microbh Programmey Models {Foy use with MECT20 amd MEC 230 Chassis)
MEPTO0 Relight operation, 14 sec, PIFL
MEPiOt Refight operation, allow flame signal untit 80 seconds after interlock closad.
MEP102 Mon-recycie on flame iall, 5 second PTFL
MEP103 Fixed 10 sacend SISP=, 10 second MTH, ra-try once on ighiter Tailure, fixed 30 second post purga.
MEPT04 nlon-recycle on Hama ail, 10 secong ¥
MEF105 Non-recycle on flame fall, tockout on alr-flow opan with fame present, 10 second PTFE
MEFT0S Same as MEPT00. 12 second pre-purgs, added reset Trom fockout via line voltags.
MEP107 Same as MEP100. Force B minate purge delfay after main flarme fail
MEPT08 Same as MEP1GG with § second purgs, 15 second PTH, non-recycie on flame fail. Not FM approved.
MEP10S Irmediate ignition and pilot, 10 second Tixec PTH, 10 second MTEL, intermittent pliot, non-recycle on flama fail,
MEPT00F | Relight oparation, 10 sec PTF, fixed 15 setond post purge.
MEP130 Same as MEP10D, 30 second PTFL Mot FM approved.
MEP230 Selectable purge timing {7, 30, 80, 80 sec.} 10 sec PTH timing, recycle/non-racycle, post purge, prove air open al start,
MEPZ30H | Same as MEP230 with § second pilot stabifization,
IMEPZ235 Same as MEP230 with lockout on air flow open 10 seconds after ihwe start of 2 cycls, sstectable reeycle/monrecyele fockont
on aly flow open after flame ks proven and dedicated lockout after loss of Tlame.
MEP236 Same as MEP230 with additional 6 sscond [gniter on time with main fuel To be ysed with lntermittent pilot only.
MeP237 Same as MEP230 with fixed PTF timing and check/run switch. Used with MEDC2 amplifier to provide operation with 85
Series (Phoenix) and 95 Sertes (InSight) scanners.
MEP238 Same as MEP230. lgnition de-energized 3 seconds aftar pitot flams detecied. Provides 8 second pitot stabifization period.
MER284 Sams as MEP230 excepf selactable post purge I8 0 or 90 seconds.
MEPSBO Sarne as MEPZ30H, 10 second malin trial for fgnftion, run-check switch.
WMEPBET Samg as MEPEG0 without 8 second pilot siabifization. Selectable purge fime'of 75, 14s, 15s, 30s.
WMEPER2 Same as MEPBBO, lockout on loss of alr flow, non-recychs operalion oniy.
WMEPSE4 Same as MEPSBD. Seleciabte purge time of 7s, 30s, 603, 240s. '
MEPS36 Same as MEP230, 10 second main friaf Tor ignition, run-check switch, will nof fockout on air Tlow open during pufge.
WMEPBSY Same as MEPS36 axcept provides one recycle on main flama fatlure.

*Spark Igniter Sensing Petiod
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MicroM Programmer Models (For vse with MEGI20 and MEC 480 Chassis)

MERIN Relishi operation, 10 sec. fixed PTF, b sec.pilot proving period, 5 second MTFI. lockout on flame fait during PTF], pilot
proving and MTF. Recycle on air flow open. No post ptirge. Reset on line vollags.

MEPI04 Non-recycle on flame fal, 5 gec. purgs, 10 sec.Tixed PTF, 5 sec. pliot proving, 10 sec.MTF, interrapted pilet, sarly
sparl termination.

MEPE3h Non-recyele on flame fall, 30 second purge, 35 second hot surface ignition on terminal 4, 3 second PTH on terminal 3,
5 second pitot preving period, intermittent pHlot, 15 second post purge. Manual resel only.

MEP3IBT Recyels on main flame fail, 16 sec. purge, 7 second fixed PTF, b sec. pliot proving b sec. MTFI, early spark termination
and interropted pilot. Recycle on alt flow fallure. NO post purge, run/check switch, Reset on line voltage.

MEP437 Reoycle once on main flarna failure, seisctable 5 or 10 sec. fixed PTFI, selaciable interrupted or intermittent pilot, 5 sec.
MTFI, selectable purgs time to 240 seconds, main valve proof of closure, 15 sec. post purge. Reset on line voltage.

MEPERG Providss 30 sec. pre-purge, tockott on airflow after 10 sec., 10 ses. PTFI, 5 sec. pllot proving, sarly spark termination,
5 sec. MTFI, interrupted pilot, selectable {ec?rciemomecyale on flame Tall, B0 sec. post purge, selectable baud rate for
communications, output for external controtler operation,

MEPBYY Providss dip-switoh selectabie pre-purge, selectable air ffow proving at stariup, seleciable post purge, selectable 5/10
sec. PTH, 5 sec. pilo! proving early spark termination, 5 sec. MTF, interrupted pitol, selectable recycle/non recycle on
flame fail, ouipul for external controkier operation.

Microl Ampiltier Models;
MELVY UV amplifier, 0.8 second FFRT, uses UY1A, UV2, UVEA, UVS0 and 45UY3-1050 scanners.
MEUVA LV amplitier, 3 second FFRT, uses UV1A, UVZ, LVBA, UVB0 and 45UV3-1050 scannars.
MELVST UY Self-Check ampiifier, 0.8 second FFRT, uses 4505-1000 seannar.
MEUVS4 LY Seli-Check amplifier, 3 second FFRT, uses 45UVE- 1008 scannar,
MERTH Flams Rod amplifisr, 0.8 second FFRT, uses BSNDA.
MERT4 Flame Rod amplifier, 3 second FFRT, uses GONDT.
MEIRY infrared amplifier, 0.8 second FFRT, uses 48PT2 soanner,
IAEIR4 infrared amplifier, 3 second FERT, uses 48P7T2 scanner.
MECDH Cadmium subide ampiifisr, 0.8 second FFRT, uses CS1AD seanner.
MECD4 Cadmitr suifide ampiifier, 3 second FERT, uses CS1A5 scanner.
MEDC2 Contact input amplifier for use with MEP237 to provide operation with 85 Series {Phoenb) and 95 Series
{InSight} scanners
fntional Pleg-In Board Modales:
MEDT Standard local resst switch,
MEDZ Same as MEDT with display output,
MED3 Same a8 MEDT with remote resst.
MED4A Same as MEDT with display output and remote rasst.
MEDS Same as MEDT with display oulput and RS485 communications.
MEDS Same as MEDT with display output, remete reset and R5485 communications.
MED7 Same as MEDT with RS485 communicafions.
MEDS Same as MEDT with display output, RS485 Modbus inferface and auxiifary relay output
with normally closed dry contact for controller interface,
MEDS Same as MEDT with display output, RS485 Modbus inferface and auxiliary relay output
with normally open dry contact Tor controller interfacs,
Wiring Base {Lommen for all Gentrals):
61-3069 Closed wiring base, surface meuniing.
61-5042 Open wiring base, cabinat mounting.




ficcessories

TEDB10 Two hine by 16 character, back fit LCD display with keypad.
EDG80-2, -4, -B Eemgte display cable with Fd45 connection in 2, 4 or § foot long lengths. To be used with the appropriaie daughter
oard,
EC485 R§232 to RB485 converter with power supply and RJH12 jack.
t0485 USB to R5485 converter. Supplisd with USE cable.
SMDK-1004 Servicaman's display kit used for dlagnosing MicroM system. Consists of EDG10 equipped with back plats, MED
daughier board and EDSE0-4.
128-145-1, -2, -3 | EDB10 remote display mounting Idt with 4', 8’ or 2" eable respactively. Provides NEMA 4 protection.
1666 Monitaring device using cellular networks. Provides various reporting methods
FLAME SCANNERS

45UYE-1058

Uyia

CAUTION: The UV1A, UV, UVEA, UV9) and 45UV3 ultra-violet flame scanners and asso-
ciated amplifier modules ave pon self-checking UV systems and should be applied only to
burners that cycle often {e.g.: 2 minimum of once per 12 hours) in order for the safety check-
ing civcuit to be exercised, If component checking is reguired during burner operation for
constantly fired burners, ntilize the self-checking ultra-vislet flame scanners (45UV5) with
associated amplifier module (MEUVSL, MEUVSE4) or the infrared {lame scanner (48P172)
with associnted AntoCheck amplifier (MEIRI, MEIR4).

Far & complete sysiem, choose one of each of the following:

- Chassis - Flame Detector
- Programmer Module - Wiring Base
- Amplifier Module




WARNING: Installer miust be trained and qualified. Follow the burner manufacturer’s
instructions, if supplied. Otherwise, proceed as follows:

INSTALLATION OF CONTROL, SCANNERS AND FLAME DETECTORS
Wiring Base

Mount the wiring base on the burner or on a panel, The location should be free from excessive vibra-
tion and within the specified ambient temperature rating. The base may be mounted in any angular
position,

All wiring should comply with applicable electrical codes, regulations and local ordinances. Use
moisture resistant wire suitable for at least 90 degrees C, Good elecirical wiring practice should be
followed to ensure an adequate ground system, Refer to Fireye Service Note 8N-100 separately and
General Grounding Rules later in this document for grounding methods.

A good ground system should be provided to minimize the effects of AC quality problems. A prop-
erly designed ground system meeting all the safety regquirements will ensure that any AC voltage
quality problems, such as spikes, surges and impulses have & low impedance path {o ground. A low
impedance path to ground is required to ensure that large currents involved with any surge voltages
will follow the desired path in preference to alternative paths, where extensive demage may occur {0
equipment.

Circuit recommendations are found on pages 38 through 43. Consult the factory for assistance with
non-standard applications.

WARNING: Controls require safety limiis utilizing isolated mechanical contacts,
Electronic Hmit switches may canse erratic eperation and shounid be aveided.

Care must be taken to NOT voute the high energy ignition wire in close proxim-
ity to the flame sensor wiring, particularly when using MERT amplifier.




INSTALLING THE PROGRAMMER AND AMPLIFIER MODULES

WARNING: Remove power from the control before proceeding,

FIGURE 1.

AMPLIFIER PROGRAMMER

Select the appropriate progranuner and amplifier modules for your application, Remove the dust
cover from the chassis. Insert the amplifier module nto the slot in the corner of the chassis and gen-
thy push the module info position. Insert the programmer module into the slot af the right side of the
chassis and gently push the module info position.

NOTE: Refer io programmer dipswitch settings on page 11 for the proper seiting of the dipswilches
Jfor these prograwaners with this feature.

WARNING: Turn off the power when installing or removing the contrel.

Hoplageable Fuse

‘The chassis modules are designed with a field replaceable fuse. The fuse is located on the printed oir-
ot board below the trapsformer. In the event the fuse becomes OPEN, the Operating Control, PTF,
and Flame LED's will light. However, KL or KF (Wiring Arrangements section on pages 33 through
38) will not be energized and the control will lock out and indicate Lockout, Check Blown Fuse. The
fuse will blow as a result of an overload condition on Terminals 3, 4, or 5. To replace the fuse,
remove power from the system and using a small serewdriver or similar tool, instali a Fireye replace-
ment fuse (PN 23-197),

FOR MEC230, GRDER FIREYE REPLACEMENT FUSE P/N 23-198 .

WARNING: Disconnect power hefore sevvicing.
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FIGURE 2,

Replaceabte
Fuse Location

PROGRAMMER DIPSWITCH SETTINGS

NOTE: The dipswitch seftings become permanently stored within the programmer 's eeprom memory
afier 8 hows of cortinuous electrical operation.

The first 8 hours of continvous operation is deteriined from the value of system hows being acci-
wnilaterd by the MicraM, System howrs ore stored to memory (eeprouy) mutomatically every 1,008
mivnes or af the occurvence of a lockowt, Therefove, auy lockout that ocewrs duving the fivst 8 howrs
will canse the system hour value 1o become the time when the last lockout ocowrved, If power is
removed and restored, the contintons 8 hours feaiure will be reduced by the time when the lockout
oecurred,

This allows sufficient opportunily to make the appropriate selection, test and checkont the system.
Onee stored, the seitings canmnol be alfered,

The MEP200 and MEP500 series programmers have a series of 6 dipswitches (see Figure 3) which
allow the user to program the purge timing, trial for ignition timing, enable post purge, enable proof
of air flow open at start and select recyclo/mon-recycle operation,

MicroM Programmer Dip Switch Gonfiguration
{see bulletin MC-3200 for MEP696 seftings)

SWITOH FUNCTION NOTES
6514|3121 STD | MEPS6T | MEP56&4
Gpe 7 7 7 PURGE
c1o 7 10 30 TIME
016 60 15 60 SECONDS
010 a0 30 240
DISABLED POST J;EE ri‘;i;?f&%o
8 15 SECONDS PURGE module has
selectable posi purge
of 80 seconds.
5 PTFI
i0 TiRAE
G DISABLE PROVE AIR
: waie | Aot e
6 RECYOLE
0 NOW-RECYCLE

Nate: C refers to switch closed position, closed position is when the switch is toward the printed
cirenit board, O refers to switch open position or when the switch is moved away fiom the printed
circuit board, Indicating arrow on fop of programmer cover poinis toward closed position,
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FIGURE 3.

Onee the switches are set, they become permanently stored after 8 howrs of continuous operation or
they can be manually set through the use of the optional ED510 display. Refer to the section using
the optional £D310 display for detaited information,

Where apphicable, each MicroM programmer is shipped with dip-switch 6 set to non-reeycle an
flame fail, dipswitch 4 set to 5 second PTFI time, and dipswitehes 1 & 2 set fo the Jongest purge
time.

LED i

INBICATORS SWITCHES
{showe b elosed or OFF posiilan)

{hpswiteh Definitions

Purge Time: Begins after power is detected on Terminal #7 (limit control} and Terminal #6 (running
interlock switch) and no flame {real or simulated) is defected.

Post Purge: If enabled, Terminal #8 {blower motor or contactor) will remain energized for 15 sec-
onds after terminal #7 or Terminal #6 is detected as open.

FEFI Time: The maximum length of time that Terminal #3 and Terminal #4 will be energived afier
the pre-purge period to detect pifot flame. For all programmers, the MicroM forces a 3 second delay
before advancing to the next logic module {Stabilization, MTFY or Anto) after flame is detected dur-
ing the PTFI period. This is fo allow establishment of a pilot and stabilization of the fuel flow.

Prove Alr Flow Open: After power is detected on Terminal #7 (limit control} and before energizing
Terminal #8§ (blower motor or contactor) no power must e detected on Terminal #6 {running inter-
lock switch). If power is detected on Terminal #6, the MicroM will hold for 60 seconds after which
safety lockout will occur. On recyele operation, if this is enabled, Terminal #8 will be de-energized to
sllow Terminal #6 to open.

Kecycle / Non-Recycle: Applies to flame failure during the Run condition. If a flame failure ocours,
the control will de-energize Terminals #3 and #5 and if Reoycle is selected a new prepurge period
witl begin. Lockout will occur immediaiely and the alarm wilf energize 15 seconds after flame fail-
ure if Non-Recyele is selected. Unless otherwise stated {sce Programmer Description), the MicroM
recycles on all occurrences of air flow failure, The MEP235 and MEPS562 will always initiate a lock-
out on flame faiture.

LED INDICATOR LIGHTS

All MicroM Programmer Modules have 5 LED lights to indicate the operating status of the conirol
and also to disptay the coded sequence under locked out conditions. The function of the lights under
a normal operating condition is:

Operating Control: This LED is energized whenever the burner control switch and all other various
Himit switches are closed and power is applied to Terminal 47,

Interiock or Air Flow: This LED is illuminated whenever power is detected on Terminal #6, indi-
cating the air flow switch or other mnning interlock is closed. If the operating control is closed and
the running interlock switch remains open, this LED will flash at a 1 second rate indefinitely for the
MEP166 and MEP280 family. Lockout will occur if the switch remains open for 10 minutes in the
MEPS00 family. This LED wifl blink when configured as a flame switch and Hame detected.

12



PTFI: This LED is illuminated only during the pilot frial for ignition period and the stabilization
period when so equipped,

Flame: This LED is on whenever a flame signal is detected, and the control is not in a locked out
siate,

Alarm: This LED fashes when an alarm condition is detected and is used as an address indicator
(see communication), '

During an alarm condition, the Alarm LED is made to flash at approximately a 1 second rate. The
remaining four LEDs are illuminated as a coded sequence identifying the reason for the lockout, For
instance, for a LOCKOUT « FLAME FAIL- PTF1, the NTERLOCK, PTFI and FLAME LED’s wiil
all be lit steady, with the Alarm LED flashing. This remains true if power is removed and then
restored in a locked out condition.

While in the Idie or Off state, the LFEDs are made to flash sequentially to show the operational status

of the control every minnfe. The LEDs can be tested by pressing and releasing the Reset push button,
while in the Idle or Off state.

LOGKOUT COBES
RSO DESCRIPTION gp AIRFLOW PTH FLAME ALARP
CTRL INTLOH

DEC HEX

8 & | Lockout Line Frequency Noise Detected ® @) O e *
7 7 | Lockout Hame Fail - PTH Q ® @ @ *
15 GF | Lockout Fault Unknown @ @ @ ) *
16 | 10 | Lockout Amplifier High Count Fal o o o | o e
9 13 | Lockout Flame Fail - MTFI Q e’ @ ® e
20 14 | Lockout Faise Flame - STANDAY o) @ O G #
21 15 | Lockout Intrick Open @ ® @ Q #
22 16 | Lockout Intrick Closed Q ® ® Q *
24 i8 | Lockout Chassis Opto & @ o @ K
37 25 | Lockout Flame Fail - AUTO o) ] '») ® ¥
33 77 | bockout Fuel Valve State Change ») Q 0 ® e
54 36 | Lockout Check Chassis Q Q Q & 4
55 37 | Lockout Check Programmaer O Q @ o %
56 38 | Lockout Check Amplifier @ O o o #
58 A | Lockout Amplifier Auto Chack Fail ® Q @ o *
59 | aB | Lockout Check BLOWN FUSE & O ® ® ¥
76 46 | Lackout Check Scannar & & Q Q *
N/A | WA Sysiem Error * k8 # #e &

Q =NOT LIGHTED
@ =LIGHTED
¥ = FLASHING

Al LED’s Flashing indicates defective progranumer,

Al MicroM chassis are shipped with a convenient peel off label that can be applied to any

surface (inside cover) for futwre reference,
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DIAGROSTIC MESSAGES - TROUBLESKOOTING GUIDE

POSSIBLE GAUSE SHLUTHIN
Check Pragrammer Voltage on Terminal 5 at improper time, inspect wiring to main fuel valve
Welded watchdog relay Replace MEG chassis
internal diagrostic failure Replace MEP programimer
{hack Chassis Voltage on Terminal 3 or 4 at improper time, Inspect wiring o pilot valve and igniter.
Weided waichdog refay Replace MEC chassis
Chassis Opio Opto-Coupler(s) short circuiied Beplace MEC chassis
Amplifier High Count Fall Amplifiar signal level bigh Replace Amplifier module
Amplitier Auto Check Fall Famne signal 1o high Use orifice in sight pipe
Internal Amplifier diagnostic fault Replace Amplifisr module
Chack Scannet Defective shutter tnspect scanner wiring, replace scanner
LY tube false firing Replace UV tube or scanner
Check Blown Fuse Mo powsr detected on ferminal 3 Inspect defactive pilet valve or igniter
Defactive fuse Replace fuse
Ling Frequency Moiss Detected Spikes detecied on AC mains Check for SER motors or BC drivas
tnspact ground system
Fuel Value State Changs Terminal 5 {main fuel) detected on during PTF Chael external witing or raplace MEC chassis
Check Amplifier Amplifier not passing diaghostic tesis Replace Amplifier modute
System Error Noise transient Check high energy innition noise locadion. Be
sire it is not arcing to chassis of wrapped
with scanner wiring.

PROGRAMMER DESCRIPTION

MER1GD SERIES

For replacement of UVM, TFM and M-I type controls, refer to the cross-reference provided at the end of
this section.

MEPTAGE and MEP1DY

These programmers provide relight operation, in the event of a flame failure, pilot trial for ignition Is rein-
itiated, The MEPIG] will not lock out if flame signal is present during the Idle or Off cyele, With flame
signal present, lockout will oceur 60 seconds after the start of a cycle and the air flow switch is closed.

Pilat lgnited Burners
Refer to typical wiring arrangement beginning on page 38,
Hormal Operatiog

Wit power applied and the limit operating confrof cireuit {1-7} closed, the Operating Control LED
luminates, the burner motor cirouit is energized (Terminal 8).

After the air flow proving switch {7-8) closes, the interfock (air flow) LED ig illuminated and a short
time delay period (3-5 seconds) bepins.

At the expiration of the safe start check period, a 10 second pilot frial for ignitions (PTFI) peried is
initiated, i{luminating the PTEI Led. Power is applied to Terminal 3, energizing the pilot gas valve
and to Terminal 4, energizing the spark ignitiea.

At the detection of pilot flame, the FLAME LED is illuminated, and the programmer holds that posi-
tion for 3 seconds to allow the to pilot stabilize,

Power is then applied to Terminal § energizing the main fuel valve and removing power from Termi~
nal 4, turning off the spark igniter.

When the operating control opens, the contro! de-energizes Terminal 3 and Terminal 5 and the pro-
grammer reverts back fo an Idle state.
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Safety Shotdown

1n the event pilot flame is not detected at the end of the 10 second PTFI period, the pilot gas valve
and spark ignition are de-energized. A safety lockout occurs which de-energizes the burner motor
and energizes the lockout alarm relay oirouit, lighting the Alarm LED, 15 seconds after the safety
fockout occurs, Manual reset is required,

In the event of a flame failure during a firing period, the main fuel valve is de-energized (Terminal 5)
and the spark ignition is re-energized (Terminal 4), the PTFI period begins again as described above
under Normat Operation.

In fhe event of the interlock switch opening, the main fuel valve and pilot valve are de-energized.

The control reverts back io the Idie state and begins again a new cycle starting with the safe start
check period.

Birect Spark Ignited Bumers
Refer to typical wiring arrangement illnstrated on pages 40 and 41,

Mormal Operatien

With power applied and the limit operating control eircuit (1-7) closed, the Operating Control LED
illuminates, the burner motor cireuit is energized (Terminal 8),

The interlock proving switch (7-6) closes, the INTRL.CK LED is iluminated and a short fime delay
period (3 seconds) begins (safe start check period).

Al the expiration of the safe start cheek period, a 10 second PTFI pesiod is initiated. The PTFI Led is
illuminated, power is applied fo Terminal 3, energizing the main fuel valve and to Terminal 4, ener-
gizing the spark ignition,

At the detection of main flame, the FLAME LED is ifluminated, and the programmer holds that posi-
tion for 3-5 seconds to aliow the main flame to stabilize.

Power i then removed from Terminal 4, inrning off the spark igniter,

When the operating control opens, the control de-energizes Terminal 3 and Terminal 5 and the pro-
gramimer reverts back to an Idle state, Terminal 8 is immediately de-energized,

Safely Shuldown

Ins the event the main flame is not detected at the end of a 10 second PTFI period, the main fuel valve
and spark ignition are de-energized. A safety lockout occurs which de-energizes the burner motor
and energizes the fockout alarm refay circuii, lighting the Alarm LED, 13 seconds afier the safety
tockout ocours, Manuat reset is required,

In the event of a flame failure during a firing period, the secondary fuel valve {if used) is de-ener-
gized and the spark ignition is re-energized, the PTF1 period begins again as described above under
Normal Operation.

in the event of the interlock switch opening, the main firel valve and pilot vaive are de-energized.
The control reveris back to the Idle state and begins again 2 new cycle starting with the safe start
check period.

MEFi02 & MEPI04

‘The MEP102 and MEP104 programmers operate the same as the MEP100, except the PTFI time %
limited to 5 seconds and 10 seconds respectively, the relight featnre is eliminated and insiead, the
control will enter safety lockout on flame fatlure, Recycle to the start of safe start check period to
begin a new cycle will ocour on air flow switch opening,

MEPT03

The MEP103 programmer implements a fixed 10 second spark igniter sensing period (SISF) used to
detect spark, foliowed by a 10 second main trial for ignition (MTF1). Safety lockout occurs on flame
failure during the main firing period (AUTO). Recycle occurs on air flow switch opening. If spark is
not detected during the spark igniter sensing period the conirol makes one attempt (0 establish pilot
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TIMING CHART

following & post purge of 30 seconds and a safe start check, Failure to ignition spark on the second
attemapt resulis in safety lockout,

MEPTOOP

The MEP100P programmers provides a fixed 15 second post purge period upon detection of the
operating Control {1-7) or Air Flow switch {7-6) opening.

MES100 as FLAME SWITCH {refer to Figere 11)

For systems that require flame switch operation, that is, relay KF will toggle on with flame signal
and off without flame signal, the MicroM provides this function when equipped with an MEP100
programmer. To operate as a flame switch, Terminals 1 and 6 MUST be powered with 120 VAC
while Terminal 7 MUST be ieft unpowered, Terminals 3, 4, and 5 will provide an isolated (KL relay
not energized) set of contacts with Terminal 3 being the common inpnt, Terminal 4 wilt be normally
closed and Terminal 5 will be normally open. If Terminal 7 is powered or if Terminatl 6 is non-
powered and a flame signal is present, the MicroM will loglconf after 1 minuie and Terminals 4
and 5 will ne lopger switch with flame signal. Refer to Figure 11 for configuration wiring, Alr
Flow LED wili blink while flame is detected.

TYRE MEPI0D
PROGRAMMING SEQUENCE
L7 ‘ﬁfé F;tgﬁrk FiRING L7
G PROVEN PERIGE OFF

g
T SAFE
E START
B 3 CHECK
M FERIDD
Iy
M
A
L
S s

Terminal #5 is energlzed 3 seconds after flame is detected,
Re-ignited PTFI on flame fail after Terminal § energized.
Recyele on loss of interlock (air flow) after flame proven,

MEPII
Same as MEP 100 but will tolerate flame signal during “Off” eycle,

MEP102

PTF] fime linited to 5 seconds, lockod on flame fail.

MEP1R4

PTFI tire limited to 10 seconds, lockout on flame fail,

MEP2Z00 SERIES

The MEP200 Series programmers come equipped with a bank of dipswitches that aliow user select-
able prepurge timing, selectable PTFI timing, selectable post purge, selectable air flow proven open
at start, and selectable recycle/non-recyele operation. Refer to PROGRAMMER DIPSWITCH SET-
TINGS for detailed information.

Recycle operation refers to flame failure during the main (AUTO) firing period. In the event of a
main flame fatlure, power is removed from Terminal 3 and Terminal 5. If selected by the dipswitch,
the control will enter a post purge period for 15 seconds and revert back to the Idle state where the
pre-purge period begins,
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I non-recycle operation is selected, in the event of a inain flame failure, power is removed from Ter-
minal 3 and Terminal 5. The control will enter a forced post purge period of 15 seconds, afier which
the Alarm LED is illumingted and the alarm relay is energized putting power on Tenminal A,

The MEP230H programimer operates the same as the MEP23G with the exception of an addiional §
second pilot stabilization. After flame is detected during the trial for ignition period, the powering of
Terminal § is delayed for eighl (8) seconds. Termina} 4 remains powered during the stabilization
period. This function is offered primarily for two-stage lght oif burners, o assure a speeific delay
between light off of the first and second stage, and to provide additional ignition timing to improve
flame sfabilization,

The MEP29¢ programmer operates the same as the MEP230 with the exception that post purge is
selectable from O to 50 seconds,

MEP235

The MEP235 programmer operates the same as the MEP230 except flame failure during the firing
period causes lockout. Dipswitch #6 refers to Recycle/Non-Recycle on a loss of air flow (Terminal 6)
after flame is proven. The running interlock circuit (Terminal 6) must be proven closed within 10
seconds after start of a oycle.

MEPZ36

The MEP236 programmer provides a 3 second main flame stabilization period by keeping Terminal
#4 (igniter) energized while the main fuel valve {Terminal #5) opens, The MEP236 is to be vsed on
an infesmittent pilot only.

TIMING CHARTS
TYRE MEP230
PROGRAMABHNG SEQUENCE
INTERLOGH
1 MEREE FiRthG L17
e hanew COMPLETE FERIOD OFF
T
£ ' SELECTASLE
R 5 SELECTARLE PHST PLIRGE
M PURGE SELECTARLE PYF
I 5 ORTOREG
N 4 7, 34, 64, 99 Seconds
A
L
5 5

Terminal #5 is energized 3 seconds afier flame is detected,

Selectable Recycle/Non-Recycle eperation on loss of flame after Terminal 5 energized.
Recyele on Joss of interlock (air flow) afier flame proven,

Selectable air flow {interlock circuit) proven at start,

Selectable purge times are 7, 30, 60 and 90 seconds,
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TYFE MEP236

PROGRAMMING SEQUENGE

MTERLOCK
47 \n Lo PURGE FifING L
PROVER COMPLEY:

PERIOD oFF

SELECTASLE

SELECTAELE PGET PURGEE

3 piot PUAGE
5 QRO SES
4 BMITER

5 WMAIN VALVE

LA I 2 e I T

‘AN FLARE STABILIZATION PESICE

Ferminal #5 is energized 3 seconds afier the flame is detected.
Selectable Recycle/Non-Recycle operation on loss of flame after flame is proven.
Igniter remains on for 6 seconds after main valve opened.
Intermittent pilot only.

For interropted pilot, use MEP536

[ 95 N alie R e 3 W 5

TYRE MEP230H
PROGRAMMING SEQUENCE
INTERLOGH
L FURGE FLEING L7
G0 PN, comPLETe RRIE  of
B

SELECTARLE
STLEGTARLE PQST PLIRGE

3 PURGE

SELECTARLE PIF(
5 R0 SEC

HEREATION FERIOD

Pilot Stabilization timing begins as soon as flame is proven.

Selectable RecvoleMNon-Recyele operation on foss of flame afier Terminal 5 is energized.

Setectable air flow (interlock circuit) proven at start.

MEPS00 SERIES

Refer fo typical wiring arrangement illustrated on page 40,

The MEP500 Series Programmers provide an additional relay used to conirol Terminal 4 separately.
This atlows the implementation of a pilot stabilizaiion period as well as main trial for ignition period.
They also come equipped with a bank of dipswitehes that allow the user selectable prepurge timing,
selectable PTFI timing, selectable post purge, selectable air flow proven open at start, and selectable
recycle/non-recycle operation. Refer to PROGRAMMER DIPSWITCE SETTINGS for detailed

information.
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A “run-check” switch is also provided to assist in testing size, position and stabilization of pilot in
conjunction with the flame detector,

For the MEP368 and MEP362, afier pilot flame is defected, the control enters an 8 second pilot stabi-
lization peried with Terminal 3 and Terminal 4 energized. Al the expiration of the stabilization
period, Terminal 5 is energized,

TYPE MEP3GD

PROGRAMMING SEQUENCE
INPERLOCH
L1 AR FLOW FURGE FiRG L177
FRAVEN COMPLETE

T SELECTABLE
E EELECTABLE FOST FURGE
R 3 PURGE

Y 5 ORT0 SEC

I g

H

I3

| 4

Pilot Stabilization timing begins as soon as flame is proven,
Selectable Recyele/Non-Recycle operation on loss of flame after Terminal 5 is energized.
Setectable air flow (interlock cirouit) proven at start.

Reeycle on loss of air flow (interfock circuit) afier flame is proven.

TYPE MEPSG1

PROGRAMBMING SEQUENCE
HTERLUCK
L17 PURGE FIRING 1177
o o Fbg'f COMPEETE PERIOD OFF

SELECTARLE
5 SELECTABLE POST FAAGE
PUNGE iy
5 DR18G GEG
710,15, 20 Seronils

U R e 200 T e

Selectable purge times are 7, 10, 15 and 30 seconds,

10 second timing begins 3 seconds after flame is proven,

Selectable Recycle/Non-Recycle operation on loss of flame afier Terminal 5 is energized.
Selectable air flow (interlock civrcuit) proven af stait.

Recyele on loss of air flow {interlock circuit) after flame is proven,
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TYPE MEPS62

PROGRAMIMING SLOUENCE
NTERLGCK
LIT  AIRFLOW PRGE FIR|NG 17
on FROVEN COMPLETE PERIQD IFF

SELECTABLE

SELECTARLE POET PLRGE

3 PURGE ]

j 5 OR10 52C

PERIOD

R -k~ Ry

Pilot stabilization timing begins as soon as flame is proven.
Lockout on foss of air flow {interlock circuit) after flame is proven.
Lockout on flame fail.

MEPIGO/MEPGDD SERIES

This programmer type must be used with the MEC320 or MEC480 type chassis. Refer fo {ypical
wiring arvangement illustrated on page 41,

The MEPIOI/MEP600 Series Programmers provide additional relays used to control Terminals

3 and 4 separately, This allows the implementation of early spark termination, pilot proving period
and interrapied pilot operation. The MEP397, MEP696 and MEP697 programmers contain a “run-
check” swiich to assist in testing size, position and stabilization of pitot in conjunction with the
flame detector.

The MEP626 and MEPOST provide a control Hine used fo energized and de-energize a relay located
on the MEDS and MED9 daughter boards,

TIMING GCHARTS
TYPE MEP3GO
PROGRAMMING SEQUENCE
INTERLGOHR
L7 AR FLOW PURGE FIRING
0. COMPLETE PERIGD
) 8
1 FET PURGE
E 5 5 SECOND
PLRGE
R 1B5EC ¢ &R BITERMITTENT
i PR PIROT BHaT
: PROVING
w4
A
i .
s 5

0 Second post purge on operating controf open.

15 Second post purge on flame fail during PITT, Proving and MTFT.
Lockout on flame fail during PTFY, Proving and MTFL

Relight operation on main flame fail.

Recycle operation on afr flow failure,

Reset from lockout from pushbution or line voltage.
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TYRE MEP304

PROGRAMMING SEQUENCE

INTERLOGK
LUT R FEOW FURGE FIRING 147

ozl PROVEN COMPLETE PERIDR OFF

POST FURGE

§ SECOND
3 FURGE

i
INTERRUFTED |
PHAT

PILGT
PROVIIG

(75 Rl == R b w I 4 B

} Second post purge on operating contro! open. 15 Second post purge on #ame fail.
Non-recyele operation on flame fail,

Recycle operation on afr flow failure.

TYPE MEP335

PROGRAMMING SEQUENCE
INTEALOCK,
LE? AR FLOW PLRGE FIRIG L7
CK  PROVEN COMPLETE PERIOD OFF

8

T SED

£ 5 306 SECOND POST PLRGE
PLURGE

R 5 8EC WITERNETTENT

M FILOT PELOT

} 4 PROVING

M

A

Lo

8

15 Second post purge

Non-recycle operation on flame failare.
Recycle operation on air flow failure,
Reset from Jockont from pushbuiton,
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TYPE MEP29?

PROGRAMMING SEQUENCE
INTERLOGK
L7 PUBGE FIAING Li7
o eRow COMPLETE PERICD oFf
8
T FOST PURGE
3 5 SEGOND
& FURGE
M HHTERRUPTED
Loy elLoT
[ PROVING
N4
A
Lo
s 5
0 Second post purge on operating control open.
15 Second post purge of flame fail during PTEY, Proving and MTFL
Lockout on Hame fai] during PTFT, Proving and MTFL
Relight operation on main flame fail.
Recycle operation on air flow failure,
Reset from lockout from pushbution or line vollage.
TYPE MEPGS6
PROGRANMRING SEQUENCE
Ife¥ESLOGK FIRING
B PURSE PERIOD L
on COMPLETE AR arF
8
T i SELECTABLE
£ A0 SECOAIR POST PURGE
p @ FURGE 80 SEG
e PILOT NTERRLPTED
1 PROVING
N4
A
L
s 5
MODULATE CONTACTS

Lockout on fame fail.
Lockout oceurs if air flow terminal 6 is not proven 10 seconds into purge.

Modulate contacts on daughter board change state 1 second inte Auto.
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ESy P B TR e ETOXETTE o4

TYPE MEPGST

PROGRAMMING SEQUENCE
NTERLOCK, FIRING
LI ARELOW PiURGE PERIOE L7
o PROVER COMPLETE {AUTO) GFF

8

SELECTABLE
SELECTABLT POST PURGE
PURGE
50 SEQ 5 8EC INTERRLUFTED
SELECTAELE  FLOY MTE PILOT
FIH PROVING
4
5
MODULATE CONTACTS

Lockout on flame fail,
Lockout on air flow switch opening while main flame energized.

Recycle/Non-recycle dipswitch controls lockout on air flow switch not closing 10 segonds inio
purge.

Modulate contacts on daughier board change state 5 seconds info Auto,

OPTIONAL PLUG-IN BOARDS

FIGURE 4.

RELEASE
DIRECTION

Description

A family of optional plug-in boards are available separately for the MicroM chassis to provide
remote reset, remote alpha-nunteric display and serfal communications as a stand along or in combi-
nation. Refer to ORDERING INFORMATTON for MicroM Chassis fypes for uaits that have pre-
installed functions.

PLLIG - BOARD LOCATION AND INSTALLATION

PLUG-1N BOARD

{MED SERIES) . STANDOFF

e

e

tstaliation

WARNING: Remove power when servicing the control.

For npgrading standard 1mits or for replacing the installed plug-in board, grasp plug-in board at the
1op and pull away from the chassis, freeing the unit from the retaining standof¥. Lift plug-in board up
and away from connector located on chassis board, Guide new plug-in board info the same connector
and push onto standoff.
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Function

FIGURE 5.

Any MicroM chassis type with the appropriate plug-in board installed provides remote reset capabil-
ities in the event of a lockout condition. A remote reset switch consists of a dry contact such as a
remote momentary push-button wired fo the two (2} terminals located on the plug-in board as shown
in Figure 5. The reset switch will also force the MicroM to recycle if depressed and released during
the purge or run period,

A plug-in board (MEDS) is pre-installed in the MEC32018 chassis to provide local reset, remote
alpha-numeric display, serial communications and normally closed relays.

REMOTE RESET

REMOTE DISPLAY e~ RELAY CONTACTS
RU4B JACK
\\\\\\\\\\\\\\\\\ . REMOTE DiSPLAY
s REMOTE RESET RJ45 JAGK
g |
SERIAL COMMUNICATIK —— ASER’AL{%%TQE?N CATIONS
(Rs485)

MEDS - Normally Closed
MEDS - Normaily Onen
{used only with MEPBIS/MEPEYT)

CAUTION: Remote reset is recommended only on a centrel solely for proved ignition pro-
gramming (pilot ignited burner) or a control for use only with applications in which
unhirned fuel eannot accumlate and that is intended for installation s inaccessible loca-
tions such as open-flame, ceiling-suspended gas heaters. The vemote reset location must be
within sight and sound of the fired equipment.

ADVANGCED RESET FUNCTIONS

Maultiple functions have been integrated into the reset push bution located on the MicroM and pro-
vided by way of the remote reset ferminals. Among these are reset/recycle, reset from lockout only,
recycle only and sef unit address. The functions of the swiich is delermined by the length of time
the push buiion is depressed and released.

The MicroM aliows the connection of the remote resets to be connected together, usually in a mulii-
burner system where mnitiple MicroM’s are mounted in & common panel. The reset push bution
located on the MicroM daughter board is in parallel with the remote reset terminals when provided
by the other MED daughter boards.

Normal Operation

1f the push button is depressed and refeased for greater than 1/2 second but less than 3 seconds, the
MicroM will either reset if in lockout, or shitdown and revert back to the start of the cycle, If the
MicroM is in the Idie state, this action will cause the LEIYXs io sequence from the botiom fo top and
serves as a LED test.

Smart Heset
If the push bution is depressed and released greater than 3 seconds but less than 5 seconds, the
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MicroM will reset from the lockont state only. This is especially useful where, through the use of
remote reset daughter boards, all reset inputs can be connected together to a commeon reset pushbut-
ton or intelligent device {PLC}, If the push button is depressed as described above it will only cause
the unit that is in lockout fo reset and not effect any other units.

Smart Recyele

If the push button is depressed and released greater than 5 seconds bt less than 7 seconds, all con-
nected MicroM units will recyele back {o the beginning of purge. All units that are in lockout will
remain in fockout,

Address Mode

1f the unit is in the Idle or Standby mode and the push bution is depressed and released for greater
than 10 seconds, the unit address of the MicroM will be displayed on the LED's in a binary format,
The tange of the address is 0 to 31 and is used for Modbus or E500 comnnmications. Because the
default address is & and since address ¢ wonld mean no LED's would be lit; the ALARM LED is
made to flash whes the address is 0, The OP CTRL LED is the least significani bit while the FLAME
relay is the most significant bit. The ALARM LED is used to indicate if the address is greater than or
less than 16, If the ALARM LED is flashing, the address is less than 16 and conversely if the
ALARM LED is solid, the unit address is greater than 16, This only applies to the address. To inore-
ment the address on the control, depress and release the RESET push button and observe the LED
pattern. If the RESET switch is untouched for 30 seconds, the current address displayed will be
stored to memory and the MicroM will antomatically exit the address mode.

L[ED BINARY VALVE
OP GNTRL 5 i
INTRLCK ¢ 2
BTE 3 )
FLAME O 8
RLARHE A 16

The ALARM LED flashes for addresses [ess than 16
The ALARM LED i solid for addresses greater than 15.

REMOTE DISPLAY

The Microl provides an interface to the optional ED310 display module. The EDS10 connects to
the MicroM through the plng-in board vsing 2 ED580 cable. The ED580 cable is avallable in 2, 4, or
g foot lengths, Part number 129-145 -1 (4 f1.), -2 (8 f1.), -3 (2 £1.} is available for remote mounting the
ED510 Display Module and to provide NEMA 4 protection.

The ED510 Display Module is a backlit, 2 line by 16 character LCD display with keypad (o provide
both current operation and historical information of the MicroM. The EDS510 contains a keypad con-
sisting of three push keys, SCRL, RESET and MODE. Remote reset is available through the ED310
Keypad,

The ED310 displays current burner status, first out annunciation in the event of a lockout condition,
historical burner information, deteiled lockout information of the ast six (6) lockout conditions and
programmer configuration information. Through the display the ability to program the nnit address
for communications, as well as resefting the stored information (cycles, hours, and lockouts} to zero
is providad.

Depending on the information being displayed, data is displayed on the ED510 screen in the foilow-
ing locations:
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OPERATING STATUS TIMNG
{Standby, Purge, PTFI, {Buring Parge or PTF) OR
Aute, et} \ %AM&Q?}?@?& STE&EN}GTH
g \ , of Aulp
PURGE o005 =
/ STARTING BURNER e
ADDITIONAL INFORMATION
ON OPERATING STATUS e
{Fams Signal Strength, Cause of current Lockout, ete.} OR ARROW displayed when
BURNER HISTORY (SCRL key required} MODIE key is required 1o
{Burrer Cycles, Bumner Lockouts, ete.) OR 406856 sub-menus
SUB-MENU HEADINGS (SGRL and MODE keys required) [Sckout History, Program
{Lockout History, Program Getup, eic. e

At any time the MicroM is powered, the SCRL key is used to scroli through and display the total
number burner howrs, bumner cycles, burner lockouts and system hours on the botiom line of the
ED510 display. The top line will continue to show the current run mode of the control {e.g. PURGE,
AUTO, etc.) Following the historical information, the SCRL key will display three (3) sub-menus
providing the following information and/or functions:

— Lockoni History {with buraer cycle and burner hour time stamp),

— Program Setup {to display programmer fype, purge timing, switch configuration, ete.)

—— System Information (values of average pilot and main flame signal, and reset burner his-

tory).

The system sub-menus require the MODE key to gain access to the information associated with each
sub-meny. An arrow is displayed in the lower right hand corner of the display to indicate a system
sub-meny is available. Once within the sub-menuy, pressing the SCRL key displays the next Hem
within the sub-menu, and pressing the MODE key will exit the sub-menu and retwn the display to
the fop of the main memy,

AUTO 46 | Number of burner operating hours. {Terminal #5 energized),
BNR HOURS 873
AUTO 40 Number of burner cycles.
BNR CYCLES 2784
AUTO 40 Number of burmer lockouts,
BNR LOCKOUTS 21
AUTO 40 Number of hours the control has been powere
SYS HOURS 1386
AUTD 40 Sub-menu to display the cause of the last 6 fockouts. The MODE key is required to
LOCKOUT RISTORY e display the actual lockouts,
Sub-menu to display various operating parameters of the programmer and ampli-
AUTG 40 fier, The MODE key is required fo enter the sub-menu.
PROGRAM SETUP —t
Snb-menuy to display information pertaining o the operation of the control. The
AUTO 46 | MODE key is required to enter the snb-mennt
SYSTEM INFO e
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LOCKOUT HISTURY

The sub-meny “LOCKOUT BISTORY” will display the last six (6) lockouts, along with the bumer
cyele and burner hour when the lfockout ocourred. When the MODE key is pressed, the screen wil
display the most recent lockout condition and the number of that lockout {e.g. LO #127 represeats
the 127th lockont of that confrol). The SCRL key will display the Burner Hour, followed by the
Burner Cyele when the lockout occurred. The SCRL key will advance to the next lockout, and repeat
the sequence listed above. The MODE key will exit the sub-menu.

PRERS SCREEN DISPLAYS DESCRIPTION
SCRL AUTG 45 Serolling through the tistorical information.
LOCKOUT HISTORY
MOBE LO #127 PTH Thig latest }most recent) lockeut condition. This Is the 1271 lockeut of
FLAME FAH, the control, History indicates the foekout socurred during PTEL
SCRE LG #27 FTR The last lockout ocoutred aftar 136 houss of burner operation,
@ BNR HOURS 138
SGRL LO #127 PTH The last fockeut occurred at barner eycle 744,
@ BNR CYCLE 744
SCRL L0 #1256 PURGE The second lalest tockout condition. This is the 126th lockout of the con-
AIR FLOW OPEN trob. History indisates the lockout ocourred during purge.
MEOBE AUTO 45 Scraen has returned to the normal run message.
H AME SIGNAL
PROGRAM SETUP
The sub-menu “PROGRAM SETUP” allows the user to review the various operationa} seftings of
the programmer moduic (e.g. programmer fype, purge timing, etc.}. The MODE key is used to enter
the “PROGRAM SETUP” sub-menu, and the SCRL key is used o advance through the sub-menu.
MODE AUTO 45 Programmer Type is an MEP230.
PROGRAMR MEP230
SCRIL AUTO 45 Software Engineering code of the programmer module is code 5,
ENGR CODE NO. 5
SCRL AUTO 45 Amphifier module is an BUV1 or an ERTL
AMP. TYPE= MEUY
SCRL AUTO 45 Flame Failure Response Time (FFRT) is 3 seconds.
FLAME FATL TIME = 3
SCRIL AUTO 45 Purge timing (selscted by the dipswitches) is 7 seconds,
PURGE TiME = 75
SCRL AUTO 45 Prove 7-& open 1o star( is disabled (selected by dipswitches).
PROVE 7-6 OPEN =N
SCRL AUTC 45 Post purge time is  seconds (selected by dipswitches),
POST PURGE = (s
SCRL AUTO 45 Control recyeles on flame fail (selected by dipswitches),
TYPE RECYCLE
SCRL AUTO Unit Address is 00, Refer to section on comipunications.

27



UNIT ADDRESS 60

SCRL PRESS RESET TO Force storage of dipswitch settings before 8 hours time-out,
ACCEPT SETTINGS

MODE AUTO 45 Mede key refusns to normal run message,
SYSTEM INFO
The sub-menu “SYSTEM INFO” allows the user to review information pertaining to the operation of
the control {e.g. average main flame signal strength, status of the high fire and low fire end switches,
ete.). The MODE key is used io enter the “SYSTEM INFO” sub-nenu, and the SCRI. key is used to
advance.

Press Sereen Bisplays Descriplion

SCRL AUTO 45 SCRL key advances through the historical information uwatil
SYSTEM INFO > “System Info” is displayed. Pressing and releasing

the MODE Key enters the sub-ment.

MODE AUTO 45 The average flame signal strength of the pilot flame = 22
AVG PILOT FLM 22

SCRI. AUTO 45 The average flame signal strength of the main flame = 40,
AVG MAIN FLM 40

SCRL PRESS RESET TO Historical data will be cleared to 0. Must be done while
CLEAR HISTORY terminal I-7 is open.

MODE AUTO 45 Mode key retums fo run message.
FLAME SIGNAL

COMMUNICATIONS
The protocol to be used is Modbus RTU. This is implemented by the master (PC, PLC, efc)} issuing a
polt io the stave (MicroM} and the slave responding with the appropriate message.
A typical format of a poH request is as follows:

DSy FAC ADR ADR DAY DAT GRE CRO
H Lo H LO Lo Hi

DST refers to the logical address of the slave sel bui using reset pushbuiton or ED310,
FNC is the fonction being requested. FINC 03 is a read request,

ADR is the message number or register number of the data being requested. In Modbus, register
addresses begin ai 40001 but is interpreied as address 00,

DAT is the number of words being requested. A word is an infeger consisting of 2 bytes.

The normal response from a slave is as follows:

D8t

FMG DBC DATA.... GRC CRG
Hifda LO Hi

DBC is the date byte count being returned. It must be two fimes the DAT number from the poll
request.

DATA is the daia returned and is always a series of 2 byte integers. If 4 words were requested then
DBC would be 8 and there would be 8 data bytes or 4 data words containing the requested data.
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The format of the data is 4800, M, 8, I meaning 4800 baud, no parity, and 1 stop hit.

Below is a table of currently available messages provided by the MicroM programmers, followed by
a description where necessary.

MESRSAGE WORbS RESPONSE VALUE
ADDRESS REQUESTED
0o 1-6 STATUS 83 {053H) = RUN;
202 {0CAH) = LOCKOUT
i 1 MSGN Currend message being displayed (see Table 3)
g2 1 GSTAT Defines Timer Type
03 1 TIMER Time, Flame, Address
04 1 FLAME Flame Signal
05 1-3 LOGSTAY Current logic modute, PURGE, PTFI, AUTO {Sase
Tabie 1)
g6 1 INPUTS Input fimits stale
o7 1 QUTPUTS Output refays state
08 2.40r8 SYSMINS Systern on minules
10 Zord BNRRMINS Burner on minstes
12 2 EYCLES Completed Burner Cycles
14 1 EOCKOUT COUNT Stored Lockout Count
15 1-6 LOGKOUT HISTORY l.ast § Lockouts, first word is most current fosk-
out
21 1-2 DEYTYR Programmer device type, 5=FP, 8=EPD,
T=Microlt
22 1 AMPTYP Amplifier Typs;
MECD=080H;
MELV=090H;
MEIR=0ADH,
MERT=0B0H;
MEUYS=000H
23 1 PROGTYP Programmet Typs {See Table 2)
24 2 FLAME SIGNAL PTF and Auto Flame Signal Avarages
AVERAGES
26 1-8 Combined Status Sea Description Balow
35 Most Receni Lockout Data
4 2nd Most %ea:;:ni Lockout Returns complete lookout description of storad
- lockout history, Inchudas lockout message,
47 6 3rd Most Recent Lockout | 1ackout module, @ burner hours, and @ burner
Data
cycles
53 6 4tk Most Recers Lockout
Dats
58 & 5th Most Recend Lockout
Data
85 & 6th Most Recent L ockout
Data

Messages 00, 05, 08, 10, 15, 21 and 26 are unique in that a limited number of sucoessive regisiers
can be combinad with these requesis. For example, a request (o message 00 can contain up to 6 data
words, The response to this would contain STATUS, MSGN, GETAT, TiMER, FLAME and LOG-
STAT. If the requested data word count (DAT) were to be 2 then the response would contain 5TA-
TUS and MSGN only, Message 15, last 6 lockouts, can refwn data ranging from 1 to 6, with |
referring to the most recent lockout,
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Message 26 returns the current operating status as well as stored burner hours and burner cycles as 8
snapshot of the eatire MicroM system. When all 9 words are requested, the data refurned consists of
STATUS, MSGN, FLAME, INPUTS, OUTPUTS, BNRMINS, and BNRCYCS,

The MSGN being transmitted is a numerical value and must be inferpreted by the communicating
device, which actually is an advantage since this can be made to be whatever message text the end
nser wants. In other words, it allows for programming custom messages without actually changing
the message in the programimer.

The MicroM stores its burner on time (Terminal 5 powered) and system on time (L1 powered}
minutes. Internally, the programiner converts this fo hours for display purposes, however the result is
rounded down. The information being supplied by Modbus will be the actual time in minutes and it
is up to the commnnicating device fo do the conversion. Since the maximum value stored in the
MicroM is 9,999,999 minutes, the maximum value in hex therefore, is 98967FH and comprises of
two data words. The maxinwm cycle count is 999,999 decimal or 0F423FH, still two data words, As
an example, the Systern on Minutes data is transmitted from the MicroM to the interface as high
word / low word as shown below:

MESBAGE ADDRESS 8 MESSAGE ANDRESS ¢

HIGH WORD LOWWORD

HIGH BYTE LOW BYTE HIGH BYTE LOW BYIL

0 88H 96H 7FH

Noter Data firom address 9 cannot be accessed divectiy.
All values are represented in & HEX or base 16 format,

GSTAT determines the type of valne TIMER represents. TIMER can be a ruaning timer such as is
used in purge, a flame signal or meaningless. Only the lower nibble of GSTAT has any value. If this
value is 0 then the TIMER value has no meaning. The value in TIMER is a background minute timer
in the MicroM and shonld be ignored. If GSTAT is between 4 and 7, the TIMER represents the cur-
rent valie flame signal. IfGETAT is a 1, 2, or 3 then TIMER represents a running timer value,

The baud rate of the Microbd is fixed at 4800 bits per second. The format of the data is § data bifs, no
parity and | stop bit. Due to the R5485 format, the communication format is considered half-duplex.
That is, only one user is permitied on the communication lines at a time.

The information contained in INPUTS and OUTPUTS represents the status of the interlocks and
relays respectively, For the INPUTS, a 1 in the interlock position defings the inferlock as being on or
energize where the 1 in any bit position in the OUTPUT register signifies the relay as being eneor-
gized,

INRUTS
Term 5 Term 3 Tarm 6 Term 7
Raset Ser Mode HE Pilo intriok GpGrill Rel
Reset, Scrt and Mode represent the keypad located on the EDS16 display. A °0° in any of these posi-
tions indicates the switch is depressed. A ‘1’ in the opto-coupler position indicates the opto-coupler
is on or interfock closed,
QUTPUTS
Term 8 Term A Term 3 Term 5 Term 4
N/A N/A A Blower Afarm Pifot Main Fued MTEI

A ‘17 in any terminal position indicates the relay is energized. Term 4 indicates the state of K1 relay,
located in the MEPS00 series programmers,

30




1t is suggested that repeated polling interval not be fess than 200 mSec per request. Requesting
data such as burner minutes, system minntes and burner cycles be kept at a minimum due io
the amount of processing time required to gather that data.

Table 1: Logic Dispatch

LOGIG DISFATCHER

VALUE icrol
LIEX DEG
45H 69 MPOSTIDLE
48H 70 MPREPURGET
47H 71 MPURGE
48H 72 MTFI
481 73 MSTABLE
ARH 74 MTFMF
4BH 75 TWMAUTO
40H 76 MSHTDWR1
40H 77 MSHTDWNZ
4EH 78 MIDLE

L.ogstat Tepresents the current software module the Flame-Monitor is currently executing. They are
named as close to the logic module the actual burner sequence is in. For instance, in the Flame-Mon-
itor, MPURGYE represents High Fire Purge whers MPOSTPURGE represents low fire start purge.
MSHUTDWNT represents the post purge period afier a complete cy<le or the cool down period after
a jockout.

MIDLE or STANDRBY is the period of time where the operating contro} is open or the control is in
lockout waiting for reset. On instances of false flame during the purge period, the conirol algorithm
forces the control back to STANDBY until false flame ceases or lockout ocowrs.

MPREPURGE] is the period of time prior to PURGE where the control checks the status of the air
flow interfocks or in the case of the Flame-Monilor, high fire proving switch (I>-8). If found open,
the control will remain in this state until the respective switch closes or lockout ocours,

MTFI represents the pilot ignition stage of a burner sequence. MTFMF represents the main trial for
ignition period where main fuel is introduced along with piloL.

MAUTO is the run period of the bumer sequence.

MPOSTIDLE and MSHTDWN? are smali periods of firne where cerfain internal tests are conducted
and gensrat cleanup before and after a cyele is performed,

PROGTYT is represented by 1 data word, The upper byte identifies the family and the lower byte
represents fhe programmer type within the family, The data represented by PROGTYP can be used
to guard against the wyong programmer being installed in a system.
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Table 2: Pregram Module ldendification

Proagrammer Moduls identitier
MEP1O3 OH, O1H
MEP161 OH, O2H
MEP162 OH, D3H
MEP{G3 OH, 04H
MEP100P (OH, 05H
MEF108 (M, 06H
MEP130 OH, 08H
MEP104 GH, 094
MEF105 {H, 0AH
MEF106 {H, 0BH
MEP107 {OH, OCH
REP108 OH, ODH
MEP230 H, 01
MEP230H 1, 02H
MEP235 1H, 04H
MER236 tH, 054
MEP2E0 1H, 06H
MEP238 1H, 08¢
MEP237 1H, 0AH
MEPEED 2H, 01H
MEPSET ZH, (2K
MEP5&2 2H, 034
MEP536 2H, D4H
MEP537 24, 05H
MEP300 OH, 01H
MEP304 OH, 084
MEPR3S7 OH, 604
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Talile 3: Maessage Description

DEG HEX RtigroM Message

1 1 117 OPEN

2 2 FALSE FLAME

3 3 STARTING BURMER

4 4

5 5 INTRLOK OPEN

5 6§ LOCKOUT LINE FREQUENGY NOISE DETECTED

7 7 LOGKOUT FLARME FAlL - PTH

8 8 UMHT ADDRESS

8 g MTF

10 GAH IGMITION TIMING

1 0BH

12 OCH FLAME SIGNAL

13 GDH CYCLE COMPLETE

14 OEH OFF

16 TOH LOCKOUT AMPLIFIER HIGH COUNT FAIL
18 13H LOCKOUT FLAME FAIL — MTF

20 144 L OCKOUT FALSE FLAME — STANDBY
21 15H LOCKOUT INTRLCK OPEN

22 16H 1.OCKOUT INTRLCK CLOSED

23 17H INTRLCK CLOSED (PROVING AIR FLOW OPEN AT START)
24 18H LOCKOUT OPTO FAILURE

30 TEM FALSE FLAME

37 26H LOCKOUT FLAME FAIL - AUTO

39 27t FUFL VALVE STATE CHARGE

40 28H AIR FLOW GLOSED

49 31H LOCKOUT FLAME FAIL - PTF

54 38H [.OCKOUT CHECK CHASSIS

55 37H LOCKOUT CHECK PROGRAMMER

a6 38H LOCKOUT CHECK AMPLIFIER

58 3AH EOCKOUT AMPLIFER AUTO GHECK FAIL
58 3BH 1OCKOUT CHECK BLOWN FLSE

75 45H LBCKOUT CHECK SCANNER

Rddressing Mades

For comphumication in a muiti-burser or multi-control environment, each MicroM must have a
unigue address. The range of address allowed within the MicroM is 0 to 31 allowing for a possible
372 upits to be connected in a single mulii-drop node. As shipped the default address is &, The address
of the MicroM may be set using two methods. Using the ED510 display, it is necessary is SCRL to
the PROGRAM SETUP meny and enter that submenu with the MODE key. SCR1L. down until the
display indicates UNIT ADDRESS with the actual address of the MicroM being displayed on the top
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line of the display. Pressing and releasing the RESET key will cause the address to inerement, The
address after 31 is 0. The second method is to use the local reset located on the plug-in board. It is
first necessary to open the operating control {1.1-7) to have the MicroM in the IDLE or STANDBY
position. Depressing the reset switch for greater than 10 seconds will cause the address of the
MicroM to be displayed in & binary format on the LEDs located on the programmer board, Because
the defauit is address 0, and since address 0 would mean no LEDs would be lit; the ALARM LED is
made to flash when the address is 0. The OP CTRL LED is the least significant bit while the
ALARM relay is the most significant bit, To increment the address counter, depress and release the
RESET push button and observe the LED pattern. If the RESET switch is untouched for 30 seconds
the current address displayed will be stored to memory and the MicroM witl auntomatically exit the
address mods.

TEST JACK VOLTAGE

For all amplifiers, the MicroM provides a uniform 0-10 volt signal to represent the flame signal
strength, A signal reading greater than 4 volis is considered sufficient o provide reliable operation,
This same signal is also available in a numerical format on the EDS510 display. The chart below cor-
relates the test Jack voHage to the numerical value, The signal clamps at 10 voits at 2 numerical value
greater than 42 and the numerical value clamps at 80,

TEST JACK VOLTAGE

10

! i i H i | 4 i H

1 & 7 T ! s
6 16 20 24 28 32 36 40 60 80

AMPLIFIER TEST JACGK VOLTAGE V&, EDS10 DISPLAY BOARD
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EXTERNAL METER CONNECTIONS

The fest jacks are located on the amplifier card, If external access is desired for a panel meter the
shown below will assist you in locating the position to drill through on the front cover. The hole
sizes should be large enough to accommodate the body of the meter prohes, The tests accepf meter
probes up to 080" or 2mm diameter,

ADDING HOLES I COVER TD ACCESS TEST JACKS
-
1.783
1
L
i1 D
RECOMMEND
e 57167 TO /8" HOLES
1 Y TO ACCOMMODATE
e METER PROBES
INSTALLATION TESTING

ise of Test Meter (Al Cantrols)

Testing the Fireye MicroM Controls requires the use of a test AC/DC muitimeter, with a minimum
1000 ohm/volt AC seale and 20,060 ohim/volt DC scale.

With the test meter on the DC scale, and the test meter leads inserted into the test jacks on the ampli-
fier (Red for positive {+) polarity, Black for minus (-} polarity), a DC voltage reading of 4.0 to 10
volts for ali amplifier types should be obtained when the controt is detecting flame and § volts when
o flame is present, Wildly fluctuating readings are an indication of an unstable flame or Hame sen-
sor requiring maintenance. Inadequate flame signal may be improved by

1. Assuring that the flame detector and wiring instatlations have followed the insfructions begin-
ning on page 46,

Assuring that the flame detector is clean and within the ambient temperature Himits.

Agsuring that the flame is sufficiently large to detect.

Assuring that the flame quality (fuel to air ratio, combustion air velocity) is satisfactory.

Trying a shorter sight pipe or increasing the sight pipe diameter, (The burner manufaciurer
should be consulied before mechanical changes are made).

o op e

When using a flame rectification amplifier, a micro-ammeter may be connected i series with the
wire to Termsinat $2. Normal flame will produce a meter reading between 4 and 10 micro-amps,

With the test meter on the AC scale, line and load voltages may be measured at the identified test
poinis on the chassis,

WARNING: Before making a pilot flame test, manwaly shut off the fuel supply to the main
burper.

Mormal Pilot Flame Test (Programmers with Run/Theck Switeh)
1. At pilot triaf for ignition {PTFI) place the Run/Check switch in the Check position.

2. During the pilot flame test and adjnstment period, if flame is not detected within 30 seconds, the
conirol will lock out and require manual reset to initiate another cycle.
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3,

Cbserve the pilot flame signal on the test meter or the EDS10 display, If the flame signal is
below 4.0 volts DC or a reading of 10 on a remote display, re-adjust the pilot flame or realign
the flame detector,

WARNING: DO NOT TOUCH z flame rectification rod with power applied,

4.

When using UV detection, a test is required to verify that UV radiation from the ignition spark
is not being detected. To accomplish this, mannatly shit off both the pilot and main fuels, Initi-
ate a normal start-up, Observe the test meter which should read no more than 1/2 volt DC, If
higher levels are observed, realign the UV scanner, and/or shield the spark from the scanner’s
view,

Move the Run/Chack switch 1o the Run position, check pilot flame response time by manually
shutting off the pilot fuel and initiate a normal start-up, With no pilot flame present, the control
will de-energize the pilot assembly at the end of the trial for ignition interval (selectable by
dipswitch #4) and go into safety shutdown,

WARNING: The minimun pilot test must be sccomplished by a trained and qualified
burner fechnician,

Minimum Pilol Test

This test assures that the flame detector will not sense a pilot flame too small to light a the main
flame reliably. It must be made on every new instatlation as well as following the repositioning or
replacement of the flame detector, This procedure should not be used on a direct spark burner.

1.
2
3.

Manually shut off the fael to the main bumer.

Place the Run/Check switch in the Check position. (MEPS00 Series Programmers only).
Connect a test meter to the tesi jacks on the Amplifier Module or observe the reading on the
EDS10 display,

initiate a normat startap.

Reduce the fuel to the pilot until the DC voltmeter reads 4.0 volis, This is the minimum pilot,
For flame rectification the flame signal for minimum pilot varies depending on the application,
See WARNING below.

Return the Run/Check switch to the Run position (MEPS00 Series Programmers only).
Slowly turn on the main fuel and insure the main flame lights off prompily and normally.

WARMING: If ight off is delayed, shut off the power fo the Installstion. Realign the flame
detector so a larger pilot flame 15 requived before flame s detected. Repeat this test until
the main flame lights reliably with minbmum pilot.

Flama Fallure Test

1,

3
kS
4

Temporarily connect spark ignition and pilot to Terminal #3.
Initiate a normal start-up,
Manually shut off all fuel and observe the loss of flame signal on the test meter,

If flame signal does not reduce 1o zero within the flame failure response fime of the control
(FFRT determined by the selection of the amplifier), verify the UV flame detector is not actu-
ated by the ignition spark. 1f spark is defected, a metfallic shield or relocation of the UV detector
is required,

B,

IMIPORTANT: Whea the test is completed, veconneet the spark ignition to Terminal #4,
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Wiring Arrangements

IMPORTANT: Use moisfure resisiant wire rated 20°C minimum.

CAUTION: When powered, 360 VAC aeross 81, 82 with MEUV4, MEUVI, MEUVS4 and
MEUVS1; 260 VAC across 51, 87 with MERTY and MERT I,

CAUTION: Control wiving procedures which deviate from those shown in the diagrams
may bypass safely functions designed in the control, Check with the Fireye Represeniative
before deviating from the recommended wiring diagrams.

FHAURE 6. WIRING ARRANGEMENT FOR PILOT IGMITED BURNERS USHNG MEP100 AND MEP200 SERIES PROGRAMMERS
AR LW e
e [TF] | aoon |
| . e FLARKE
= o e SCAMNER .. ‘
4 g
H o - \\?} @)m S? ) OnY
,____®W T g (WATGHDD8) — -
- o S T I AP FLAME AMPLEIER |
120VAC S = : i
504604z i L
T A s T o . _ .WL. -
s o
F@ 0T (wv
: 3
ALARM aww&gx WTOR lEsTLE:ﬂR\EzNT J r?afﬁ?gm RAAIR VALYE
CONTAGTEH

* For intermittent ignition, connesl o tarminal

38



FIGURE Y.
USING MFP236 SERIES PROGRAMMERS

WIRING ARRANGEMENT FOR PILOT IGNITED BURNERS AND PROVISION FOR MAIN FLAME STABILIZATION

R Y "
e //7/7‘
FLANE
; SCANNER '
/1/—1 FLAME
== ADD
H @ anLy
1 20VAG :
S0/0H: - N
S =
PR m T
ALARH BLOWER MOTOR 1;3;{%@'3&&25 SHRK AN VAEE
COTAGTOR
FIGUEE 8. WIRING ARRANGEMENT FOR DIRECT SPARK IGNITED BURNERS, TWO STAGE OPERATION USING MEP100
AND MEPZ00 SERIES PROGRAMMERS
RELOW
g (777 LRy
, FLAME
! l\ 0‘"0—1 ‘ SCANNER !
FLAME
) PN 1
i T e 52 (&1 oAty
§ ' \? “(WATGHOBR) \Tj o KT) e
e o OF o [ e Aveueien
50MEnHz R — IR
—_ N : ..-'T—RB#'? _TL““
3 (4 5
Dol =
@ QL (mv
AARNL BLOWERHOTER HAIK UL VALYE S R PR e
GONTACTOR {IF UsEo)

= For intermittent ignition, connact to terminal 3
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FIGURE 9.

WIRING ARRANGEMENT FOR PILOT $GNITED BURNERS AND INTERRUPTED PILOT USING MEPS00 SERIES

PROGRAMMERS
_ AR TLOW
G"g}j{‘gg“f tNreHLGGK
FLATIE
o ‘””" I SCANNER i
A g
H — 7 fﬁ\\ S2 anLy
IR MA‘FCHOBG} K]J
120VAG ooR R
BB
3
o
] @
ALARRS BLOWE gtnmmia Fﬂ’;é‘;ﬁﬂgﬁh o i%éﬁﬁi%ffﬁ m‘}l & SEEL
CONTAGEGR TRANSFORMER
FIGURE 10, WIRING ARRANGEMENT FOR DIRECT SPARK GNITED BURNERS AND INTERRUPTED IGNITION USING MEPSD0
SERIES PROGRAMMERS
AR FLoW
i e
T FEAME
S T o i SCANNER ‘
FLAME
(7) Fels\ & N
H J &1 QNLY
f *\]_\ i K—/ \_‘Er_ -:(\f‘}A"{GHD{JG] kF/ v -
U . [ S Sy | mameaweuRer |
20t e Wl O -
SOl " - 4 J_ J_ ’
- @ ;\ fR -_.-..T\m e
N2 & 4 j;
> 5 R
N @ ax @
e L
COMTACTGR {IF JSED}

* For intermitiznt ignition, connect 1o terminal 3
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FIGURE 11.

WIFING ARRANGEMENT FOR FLAME SWITCHES USING MEP100 PROGRAMMERS
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——
SOURCE
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NOTE: Air Flow LED will blink while flame is detected and KF reluy is energized
FGURE 12, WIRING ARRANGEMENT FOR PILOT IGNITED BURNERS USING MEP300, MEP40Q AND MEPG0 SERIES
PROGARAMMERS.
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FIGURE 13. ALTERMATE WIRING ARRANGEMENT FOR MEP CONTROLS

A. FOR MANUAL. -

©
A START-STOP STATION MAY BE ADDED T0 REQUIRE
DFERATOR START-UR EACH TIME THE BURNER FIRES. @

VALNE
G il o
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CONTACTAR 12
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] NEUTRAL
e L Gl
Co ne et
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® ® —E
[ obiile ol -
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START (D) g
TP o ~o[i ALARM -
‘@ EA| 2
AL gD
o 8 “?

BLEIWER : ALARE SILENCE
o Al i
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G5
(5 o g)

ey

RALLTHLE BURNER SYSTEMS UTILIZING SEMI-ALUFCIMATIC OFERATIIN RICORFORATE THE FIREYE MODULAR L.
CROM CONTROLS I & CASCADING SEOUENGCE WHEN PILDT #1 fE PROVENR TRIAL FOR IGNITION FOR PILOT #2
BEGINS, WHEN ALL PILOTS ARE PHOVEN THE SAFETY SHUTIIFF WALVE MAY BE MANUALLY ORENED. FLAME FAILURE
OF ANY BEHRNER WELL TRIC THE MAIN FIEL VELVE AN SBUND ALARM.

THE TOTAL COMNECTED LOAD MUST NOT EXGEED THE RATING OF THE FIRST CONTREOL.

IMBORTANT: Use moisture resistant wire vated 96°C minbmum,




FIGURE 14, gﬁ%ﬁg&;&}ﬂ) COMPATIRLE WARING USING MEP100 AND MEP200 SERHEES PROGRAMMERS {PILOT IGNITED

i ARFLOW [

OPERATING T

CONTROL IHIERLOGK o
B I SCANNER {
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B0/

bt

ATERITTEAT SPARK MATH WALVE
ALARA SLOWER MOTOR PILOT VALYE IGNITION '

oA
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For intermittent ignition, connsct to terminal 8
+ Gombined current from Terrainal 8 must not exceed 9.8 Amps

PIGURE 15. BACKWARD COMPATIBLE WIRING LUSING MEPS0G SERIES PROGRAMMERS (PILOT IGNITED BURNERS)
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For intermitiant ignition, connact to fenmingl 3
Combined cugrent from Terminal 8 mast not excoed 8.8 Amps
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SUGGESTED GROUNDING RULES

The MicroM system, being microprocessor based, requires a ground system that provides a zero-
voltage reference. The voltage measured from 12 to alf other terminals except 1.1 should be ¢ voiis,

1. The most effective ground is to ron the ground wire in the same raceway as the hot and newutral
from the main distribution service panel (not infermediate sub-panels) to the burner control
pane} and insure that this ground wire is well bonded to the control panel.

2. The wiring base of the MicreM must have earth ground providing a connection between the
sub-base and the control panel or the burner,

3. The carth ground wire must be capable of conducting the current to blow the 204 fuse in event
of an intemal short circuit. A number 14 AWG copper conductor is adequate, wide straps or
brackets are preferred rather than lead wires,

4. The ground path needs to be low impedance (less than | ohm) to the equipment frame which in
turn needs a low impedance to earth ground. For a ground path to be low impedance at RF fre-
guencies, the connection must be made with minimum length conductors having maximum sur-
face areas.

B, All connections should be free of nonconductive coatings and protected against rust.

6. Utilizing conduit as & means of providing a ground must be avoided.

7. Instaliing ground rods at the burner controf panel defeats the purpose of a single point ground as
described above and could also present a safety hazard,

INSTALLATION

Do not run high voltage ignition transformer wires in the same conduit with flame detection wiring.
Do not sun scanpney wires in a conduit with line voltage circuits.

Ensure the frare of the ignition transformer is securely connected o control panel frame or prefera-
bly the burner frame.

The MicroM chassis {MECI 26} contains a transient suppressing device connected internally across
hot and neutral and then to the internal bracket. For this to be effective the chassis must be screwed
securely into the wiring subbase.

REMOTE DISPLAY

When the ED3 10 is to be remotely monuted on the front of the contro! panel, the ED386 cable must
contain a ferrite core, cirvently supplied by Fireye with the cable. The cable end with the ferrite core
must be mounied at the control end. High frequency currents flow more to the surface of the condue-
for, The 60 Hz ground system, properly designed, has sofficient low-impedance at 60 Hz fo maintain
all metal surfaces at the same ground reference. Bi, this same sysiern is unable {o provide this at
higher frequencies, because of the increased impedance caused by the ‘skin effect’. The purpose of
the ferrite core is to provide a low-impedance at these higher frequencies and absorb this unwanied
energy.

Care must be taken not to route the ED380 cable in ¢lose proximity to any starier molor contactors
located in the control panel or across any high voltage ipnition wires, Refer to Fireye bulletin E.8062
for proper installation.
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COMMUNICATIONS

When interfacing Fireye controls to & communication system, be it an E500, PLC or other micropro-
cessor based deviee, ferrite cores should also be utilized. Proper twisted shielded pair cable must be
utilized. In a mnlti-drop sysiem, the shields should be tied together within a cabinet and nof to any
ground point. The shield at the souree end of the cable of the multi-drop connection can then be ter-
minated to ground. Souree end is defined as the originating end of the communication system

Care must be taken not fo route communication cables in close proximity 1o any slarter motor contac-
fors located in the control panel or across any high voltage ignition wires, Refer to Fireye bulletin E-
8002 for proper installation,

SCANNERS

The armored cable supplied with the Ultra-Violet and Infrared scanners should be connected to
equipment by means of a good mechanical connection sich as a conduit fitting. It may be necessary
to utilize heat insulator (PN 35-69) to isolate the sensing end of the scanner from boiler ground,
Care must be taken not to route the scanner cable across the high voliage ignition cable. The high
energy ignition cable should be checked periodically for cracking, conneetions and aging.

In applications using flame rod units and the MERT ampiifier, if may be beneficial to route a separate
return wire from the §1 terminal to the flame rod assembly. This will minimize the effects of tran-
sient currenis flowing into the MicroM,

In ail cases, scanner wires should be routed in separate conduit and not joined with any high voltage
AC or ignition cables,

MAINTENANGE

Periodically, the spark electrode should be inspected for proper gapping and cracked ceramics. At
ignition time, the high energy from the ignition transformer will afternpt to conduct to the point of
least resistance and with an improper spark gap, where the conduction takes place will no longer be
controlied.

The VA rating of the control transformer must be sized to handle the inrush eusrents of the pilot sole-
noid and ignition transformer at PTF! and then the inrush onrrents of the main fuel valve assembly at
MFF time,

Inspect neatness of wiring in junction boxes and cabinets, It is best to have connections short and
direct and also not having wires bunched up and tied off. Also, connections should be periodically
inspected for tightness and corrosion.

INSTALLATION - UV SCANNERS

Where possible, obtain the burner manufactnrer’s instructions for mounting the scanner. This infor-
mation is available for most standard burners. The scanner monnting shonid comply with the foliow-
ing general instructions:

1. Posifion the UVIA, UV2 scanner within 30 inches of the flame to be monitored; the 450UV3
within 72 inches, closer if possible,

2. Select a scapner location that will remain within the ambient temperature limits of the UV Scan-
ner. If cooling is required, use an insulating coupling (Fireye PN 35469 for UV1A, UV2 Scan-
ners, P/N 35-127-1 for 45UV 5} to rednce conducted heat,

3. The UVIA, UV2, 45UV5 Scanners are designed to seal off the sight pipe up te 1 PSI pressore,
Higher furnace pressures should be sealed off. To seal off positive furnace pressure up to 100
PSI for UV1A, UV2 Seanners, install a quartz window coupling (#60-1237} For 45UV3 Scan-
ners, use #60-1199 coupling. Add cooting air to reduce the scanner sight pipe temperatire.

4. Install the scanner on a standard NPT pipe (UVEA: 1/2°, UV2: 3/8", 45UV5: 1"} whose position
is rigidly fixed. If the scanner monnting pipe sights through the refractory, do not extend i more
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then halfway through. Swivel flanges are available if desired (#60-302 for UVIA, UV2 Scan-
ners, #60-1664-3 for 4317V 3). The sight pipe must permit an unobstructed view of the pilot and/
or main flame, and both pilot and main flames must completely cover the scanner field of view,

SCANNER MUST HAVE UNOBSTRUCGTED
VIEW OF FLAME

NOT THIS NOT THIS

BUT THIS

FLAME MUST GOMPLETELY COVER
SIGHT OPENING

NOT THIS NOT THIS

BUT THIS

5. Smoke or unburned combustion gases absorb uliraviolet energy. On instailations with negative
pressuie combustion chambers, a small hole drilied in the UVA, UV2 sight pipe will assist in
keeping the pipe clean and free from smoke. For positive pressure fumaces, provide clean air to
pressurize the sight pipe, if necessary,

G,  Two UVIA or UV2 Scanners may be installed on the bumer if it is necessary to view two areas
0 obtain reliable detection of the flame. They should be wired in paraliel. Oaly one repetitive
seif- checking 45UVS Beanner may be installed on a burner

To increase scanner sensitivity with UV 1A, UV2 Scanners, a quariz lens permits location of the
scanner af twice the nommal distance. Use 1/2™ x 1 1/2" pipe nippie between UV 1A Scanner and the
coupling. Use 3/8" pipe nipple and a 1/2" x 3/8" bushing on UV2 installations,

7. Request the assistance of any Fireye field office for recommendations of a proper scanner instal
lation on a non-standard application,

TYPICAL SCANNER INSTALLATIONS

SCAMNER

FORGED LOGT EXTERD
CLEAMN AR 13ERE THAN
{FROM DISCHARGE HALF-WAY INTO
F FANY REFAACTORY

1 from a flame is tound in

4 vistize Hame taien from
=" the poink where the Hame

T30 MY EXTEND MORE THAN
HALF-WAY INTQ REFRACTORY

I DB

o

SEALING
LHION FORCED
Mg

CHTEND SIGHTING TUBE .
{352 43 QR d{303.)

i
INSULATING

he maxkmim UY signal TUBHNG

the first one third of the

hegms. The scanner sight
pipe should be almed at

Hhis area. METHODS OF COOLING SCANNER
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OPERATION — 45UY5 SELF-CHECKING UV SCANNER

Self-checking uliraviolet scanners should be used in applications where bumer firing operation is
continuous or where the bumer is on for long perieds of time without recycling. In addition, nitra-
violet self-checking systems are mandatory in some locations,

The operation of this type of system consists of maintaining the flame scanning capability at all times
while also proving that the ultraviclet tube is firing property. This is done periodically by mechani-
cally closing off the sight of the UV tube and checking to make sure that the flame signal goes away.
A shutter assembly in the 45UV3 scanner performs this function. The diagram below explains the
process further,

If the shuiter assembly in the scanner fails, the tube is faulty, or there is insufficient power fo the
scanner, the MicroM will LOCKOUT and display the following message LOCKOUT CHECK
SCANNER. The ultraviolet tube is replaceable (PN 4-314-1),

A lockout will result if & minimum signal is detected for three consecutive shivtter closed periods.

SHUTTER OPEN
37 SEG
e
- bk 0000 b B e e e — Rt
SHUTTER GLOSED e O4SEC TIME
WIRING - UV SCANNERS

To connect the scanner fo the control, the UV 1A Scanner is supplied with 367 or 72° of flexible
gable.

The 45UV5 is supplied with four 72 inch lead wires. Install them in a suitable length of flexible
armor cable and connect it to the control. A conduit connector is supplied with the scanner, Connect
black wires (shutter) to terminals L1, L2; red wires {UV fube) to terminals 81, 82,

it is necessary 10 extend the scanner wiring, the following instructions apply:
Scanner wires should be instailed in a separate conduif, The wires fom several scanners may be
instalied in a common conduit.

1. Selection of Wire
2. Wiring: For extended scanner wirlng up to 300 feet, and for shorter lengths to reduce signal
loss, use a shielded wire (Belden 8§254.R{62 coaxial cable, or egual) for eack scanner wire
of UVIA, UVZ and each red wire of the 43UV3. The ends of the shielding must be taped
and nof grounded,
h.  Asbestos insulated wire should be avoided.
c. Multivonductor cable ts not recommended without prior factory approval.

2. High voltage ignition wiring shoald not be ingtalled in the same conduit with flame detector
wires.
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INSTALLATION—INFRARED SCANNER TYPE 48P72

Where possible, obtain the burner manufactnrer’s instructions for mounting the scanner, otherwise
proceed as follows;

A single scaner is used to detect both pilot and main flames, The sight pipe on which the scanner
mounts must be aimed so that the scanner sights a point at the intersection of main and pilot flames,

Froper scanner positioning must assnre the following:

1. Reliable pitot flame signal.
2. Reliable main flame signal,

3 A pilot flame too short or in the wrong postion to ignite the main flame reliably, must not be
detected.

4,  Scanner must have an unobstructed view of flame being monitored.

8. Fiame being monitored must completely cover the scanner field of view.

G. To avoid nnisance shutdowns, it is important 16 avoid sighting hot refractory and to keep scan-
ner temperature low {below 125° ¥} (36°C).

When the proper position has been established, drill a hole through the furnace wall and install a 4"

to 8" length of threaded 1/2" black ivon pipe on which to mount the 488712 scanner,

7. When satisfactory sighting position has been confirmed by operating tests, the sight tube should
be finnly welded in place.

SCANNER TARGET
SS?GA ;a?.l ?é ;\;ﬁgg—gg ;f ABEVE REFAACTORY

SCAUNER
LINE OF-Si0HT /@

COMBLSTION
GHAMEER

\ Sl une
{F MAIR FEAME

AN i

BLURNER
PILGT /
BLFNER §, =\>
X -,
’ SCANNER

SIGHTING TUBE

=
SCANNER

Wisiag

Attach the cable supplied with the scanner to a junction box. Splice the cable wires to a pair of wires
not smaller than K18, Install the complete run in a separate conduit to the control. Continuons con-
duit bonding between scanner and the control is mandatory! Scanner may be located up to 100
feet from conirol, Do not pass scanner wiring through any jnnetion box containing other wires, Do
not run other wires through scanner conduit. Asbestos insulated wire should be avoided.

Keaping the Bcanker Qoo

The Infrared Scanner (Temperature Limit 125° F) should never get too hot to grasp comfortably in
the hand. Keep the scanner cool by one or more of the following methods,

1. Use 6" io 8" length of pipe between scanner and Lot furnace front plate.

2. Use insulating tube {P/N 35-69) on the end of the iron pipe.

4. Force air info sighting tube, Use Fireye Sealing Union (P/N 68-801 ).

4. Make sure sighting tube does not extend more than halfway into refractory wall,
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INSTALLATION - 6ONDI FLAME ROD

The 69N flame rod proves a gas pilot flame and/or main gas flame. It is 8 spark plug type unit con-
sisting of 1/2" NPT mount, s KANTHAL flame rod, a glazed porcelain insulating rod holder and a
spark plug connector for making electrical connections, The 69ND1 is available in 127, 18" or 24"
lengths.

The flame rod may be located to monitor only fhe gas pilot flame or both the gas pilof and main gas
flames, Ti is mounied on a 1/2" NPT coupling.

The following instructions should be observed:

1. Keep flame rod as short as possible.

2, Keep flame rod at least 1/2" from any refractory,

3. Flame rod should enter the pilot flame from the side so as to safely prove an adequate pilot
flame under all draft conditions,

4, If the flame is nonlaminous (air and gas mixed before burning), the electrode tip should extend
at least 1/2" into the fame, bui not more than halfway through.

WHONG POBITICN
OF /A0

GGRAEST
FOSITION
CF RGD

AT BURNER

GORRECT POSITION
GF PILOT FLAME

8. Ifthe Hame is parily luminous, the electrode tip shonkd extend only to the edge of the flame, His
nol necessary te maintain absolutely uninterrupted contact with the flame,

& It is preferable fo angle the rod downward fo minlmize the effect of sagging and o prevent it
from coming in contact with any object.

7. An adequate grounding surface for the flame must be provided, The grounding surface in actual
contact with the flame must be at least four times greater than the area of the portion of the flame
rod in confact with the flame. H is essential to adjust the flame rod and ground area ratio to pro-
vide & maximum signal reading.

NOTE: Interference from the ignition spark can alter the true signal reading by adding io, or sub-

tracting from it. This trend sometimes may be reversed by inferchanging the primary wives (line voli-

age) to the ignition transformer. This interference con also be reduced by the addition of grownded
shielding between the flame rod and ignition spark.

8. Proven types of flame grounding adapters, as shown below, may be used to provide adequate
grounding surface. High femperature siainless steel should be used fo minimize the effect of
metal oxidation. This assembly may be welded directly over the pilof or main burner nozzle,

BOME FI GREUNDING ASSEMBLY THREAGED RGE ASSEMBLY
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MAINTENANGE

Type 48PT2 infrared ang Type UVIA, LV2 and 45UV5 Ultravinlel Scanners

The viewing area of the scanner must be kept clean. Bven a small amount of contamination will
reduce the flame signal reaching the detector by 2 messurable amount. Wipe the viewing area rou-
tinely using a soft cloth dampened with concentrated detergent.

— Type 48PT2 Scanners include a replaceable #4-263-1 Firetron cell.

— Type 45UV5 Scanners include a replaceable #4-314-1 UV tube,

Type GONDT Flame Rod

The flame rod and its insufator should be kept clean by washing routinely with soap and water, Rods
should be rontinely replaced as they oxidize,

Flame Signal Birengih

Routine observation of the flame signal strength will forewarn any deterioration in the capability of
the flame detector or its application.

Gontacis

‘There are no accessible contacts in the MicroM. Where contacts are used, their design assures long
trouble-free life when the load circuits are maintained within the published load rafings.

Humidity

In areas of high humidity, the control chassis should be removed and placed in a dry almosphere
when the svsiem is expected o be out of service for an extended period.

Pertndic Safety Checlk

Tt is recommended that 2 procedure be established fo test the complete flame safegnard system at
least once & month. This {est should verify the proper operation of all limit switches and safety jnter-
tocks as well as flame faibure protection and fuel safety shutoff valve tightness.

Rolafign

1t is recommended that conirol and scanner units purchased as spares be instalied periodically fo
ensure proper operation,

51



FIGURE 16. Mounting 45UY5 Scanner

""" ~ 5T 1064 #60-1664
1" SYHVEL MOUNT R ENTRY APERTURE 1™ SWIVEL MOUNT
236177 (PURBE ANG #53.49¢
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y/ r TS CF‘j\,
A )
I S gy a © T 24
- STAKDARE MOUNTING TN feee - RETALIER
= FOR TYPES OF SCANNERS 34183
* -------- - #80-1664 ARENTRY
: / 1" SWIVEL MOUNT {PUAGE ABE COOLING) URBE AR ENTRY
¥ #5127 $35-127
HEAT SSLLATHNG HIPPLE HEAT INSLEATSHE NIPPLE p
s : ; x/ i g
) e p— [L_ i
MOUKTING FOR HIGH TEMP. APPLICATIONS
~ AIRENTRY
e {PLBGE AN
1" BIGHT FIPE ﬁ/ COOLINGS
{BY GTRERS) e
\\\\\ ./,><_1/ Fodafients
| — - ST L L ACTERNATE STANDARD MOUNTING
. 1 {NOT ABJUSTABLE)
I N T
m o B0-168 e RAENTHY
- 1 SWIVEL MOUNT (PURGE &30 GOBLING) 50-1198-1, 2 Mg PG
fae 12t s 127 o o /EBY OTHERS}
HEAT RISULATING NEPELE HEAT INSULATING IPPLE REAT HISULATING DIBPLE
= - p & ’
MGUNTING FOR SPEQIAL SEALE\?;S mupgsm wm CUARTZ
— WHHBOW, REGUIRED WHEN SCARNES
APPLICATIONS — HIGH TERP LENS 15 EXOOSED TO EXCESANE
FURNAGE OR WINDBOX PRESSURE

FIGURE 17, LVEA Scanner
214" IR ST, 285
;. ” . [T 2me} 5,,1 FIPE rﬂm {64, 3mm} —w|
3 ;r&/ =, - .
; . AR ' ;
| i ‘ LVER T, 05T DA UN1A3 B T, TC-ER GABLE
% | i __z hay {z5.4mm} {27.0mm} V148 6 FT. T0-ER DABLE
w 700 DA, FBTTING {§7.8mim}
SHIELDWNG OF FT, {1820mm} !
LEADS 16 REQUIRED FOR WATER-TIGHT CONDBEIT
WARNING: The leads from the TVHA Scanner 1o the control must be shickded 1o prevenl electrical
noise from generating a false flame signal fo the control.
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FIGURE 18.

Mounting UVIA/UVIE Scanners
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M-SERIES 740 M-SERIES [} TO MICROM CROSS REFERENGE LISTING

M-SERIES Fi-SERIES || REPLACEMENT MORULES Microlt REPLAGEMENT MODULES
Parl Chassis | Ampiifier { Programme | Programmer {hassis Amptifier fProgrammerg  Programmer
Number ¥ Dipswitch 48 Dipswiteh 46
UVMID MC120 | MAUWIY MPios /A MEC120 MEUVT MEP100 Ri/A
LVRAF MC120 | MAUVY MP106 /A MEC126 MELIVA MEP10G Ri/A
THMAD MC120 | MARTIT P10 See Note #1 MEC120 MERTH MEP10D /A
TEM1E MC120 | MARTH MP106 See Mote #1 MEG120 MERT4 MEP10G /A
L2 MC120 | MALVY MP230 QFF MEC120 MEUVS MEP230 G
TEM?2 MC120 | MARTH fP230 OFF MEC120 MERT4 MEP230 C
VM3 MC120 | MALVY MP230 ON MEC120 MELVA MEP230 it
TFM3 MC120 | MARTH MP230 ON MEC120 MERT4 MEP230 it
L3 MC120 | MALVY MP230H oN MEC126 MELV4 MEP230H 0
TFM3H MC120 | MARTH MP230H ON MEC120 MERT4 MEP230H g
LT ES MC120 | MAUVY MP560 ON MEC120 MELIV4 MEPBREG 8
UVME MC120 | MAUVY MP566 Sae Nots #2 MEC120 MELIV4 MEP5G0 3
- N/A — Not Applicanie - /A — Mot Appilcable
- Programmer Bipswitches apply 1o MP230H, and MP5G0 only. - Programmer Dipswitches apply to MEP200, and MEP506
- Dipswitch #8 sets Recyele / Non-Recyete Operation. ) Series Programmers )
- MP5SO Programmer Madule has "Check-Run” Switch. - Dipswitch #6 sets Racyele / Non-Recyols Operation.
- Note #12 For Standing Plot, clip out red jumper on MP100. MEPS00 Serias P ecytle, b« ROCYCE)  eck-Run”
- Note #2: Dipswitch #8 ON whan red jumpar of UVMB fs clippsd, - eites mgsamég%me Uie nas "LhsCk-nun
PURGEE PTFI M-Seres [t PROGRAMMESR DIPSWITCH SETTINGS Microl PROGRAMPMER DIPSWITCH
SETTINGS
TIME | TIME #1 #2 #3 #4 #3 #8 #7 #1 #2 #4
7 5 O OFF QFF QFF OFF Ol OFF G G c
7 5 QFF ON OFF OFF QFF O OFF ¢ N ¢
30 5 OFF OFF O OFF OFF On OFF g " ¢
7 10 OFF 0N OFF OFf OFF OFF ON c G ]
80 5 OFF OFF Ol O OFF O QFF 0 0 g
ag 10 QFF OFF Ol OFF OFF OFF On 0 G 0
60 10 QFF OFF OFF O OFF OFF ON c 0 ]
a0 10 OFF OFF O Ol OFF OFF ON a 0 i
- Lipswitcnas #1 through 5 sel Burge Tming - LIpSWHChes #1 Throupn 72 set
- Dipswitches #6 and #7 set TF Thming Purge Timing
- Dinswiteh #4 sets TFH Timing

WE-SERIES TIMING CARDS PURGE TIME PR TIME

M150 5 5

Mi74 7 4
M504 a0 4
MG 7 10
MT904 o0 4
MT3010 a0 10
MIB010 60 il
MT9010 g0 10
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NOTICE

When Fireye products are combined with equipment manufactured by others and/or integrated into
systems designed or manufactured by others, the Fireye warranty, as stated in its General Terms and
Conditions of Sale, pertains only fo the Fireye products and not to any other equipment or to the com-
bined system or its overall performance.

WARRANTIES

FIREYE guarantees for one year from the date of installation or 18 months from dote of manufacture
of its products to replace, or, at its option, fo repair any product or part thereof (except lamps and pho-
tocells) 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 WARBANTIES AND FIREYVE MAKES NO WARRBANTY OF MERCHANT.
ABILITY 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 nun-
ber manufactured or sold by Fireye shall be fintited 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 pature
that may arise in connection wifl such product or part.

FIREYE MC- 5000
3 Manchester Road MARCH 28, 2013
Darry, Mew Hampshire 03038 USA Supersedss Juna 27, 2011

wvwe. fireye.com
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MEP230, MEP230H,

MEP235, MEP236,

MEP237, MEP238, and MEP290
PROGRAMMER MODULES

FOR USE WITH THE FIREYE® MODULAR

- Wlicrol™ CONTROL TO BE USED WITH
APPROVED “WiTH MEC120 AND MEC230 CHASSIS

The Fireye MEP236, MEP230H, MEP235, MEP238, MEP237, MEP238 and MEP290 Programmer Mod-
ules are used with the Fireye Modular MicroM control, The operational characteristios of the control are
determined by the selection of the programmer module, The programmer module incorporates a plug-in
design for casy installation,

‘These programmer modules are equipped with a series of dipswitehes to sclect Purge Timing, Pitot Trial
for Ignition (PTFD Timing, Air Flow Proven, Open at $tart, and Recycle or Non-Recycle operation. LED
indieator Hghts are on all programmer madules, Indicsting the operating status of the control as well as
providing diagnostic codes during lockout,

[lame Faihire Response Fime (FFRYT} Is determined by the selection of the amphifier module, Test jacks
are also provided on the flame amplifier module fo permit flame signal measurement during operation.
For proper and safe application of this produet, you must refer to Fireye bulletin MC-5600 for a detailed
description of the varlous programmer modules, inchuding installation instructions, amplificr selection,
operating sequences for each programmer module, ete,

WARNING: Selection of this contre! for a particular application should be made by a competent
professional, licensed by a sfate or other government agency. Inappropriate application of this
product could resulf in an nnsafe condition hazardous to life and property. Iustailation shoukd not
be considered complete nntil pilof ferndown and other appropriate performance tests have been
sueeessiully connpleted,

BM

Miorel Programimer Models {For use with MECT20 and MEC 230 $hassis)

MEP230 | Selsctable purge thning (7, 30, 60, 98 seconds) P Himing, recycie/mon-recycls, post purge, prove air open at starh,

Y gk iag

MEP230M] Sams as MEP230 with @ second pilot stabllization,

MEP235 | Same as MEP230 with loskout on alr flow open 10 seconds after the start of 4 cycle, seleciable recyclemenreayce lockout
on air flow open after flame 18 proven and dedisaled lockout after loss of fame,

MEP235 | Same as MEP230 with additional 6 second lgniter on time with main fuel. To be used with intermbtent pilot only,

MFP237 | Same as MEP230 with checl/run switch. Provides operation with 85UVF4-1WR Pheenlx scanner and MEDC2 ampiliter,

MEP238 | Same as MEP?36. |gnltton de-energized 3 seconds after pliot flame detected, Provides 8 second pilo! stabilization period.

MEPZ80 | Same as MEP230 except selectable post purge Is 0 or 90 ssconds.

WARNING: Remeve power from the control aud remove the confrol from its wiring base
before proeeeding,




INSTALLATION

”i".he Programmer Modu%es are l:lSed with the 0 rogrammer modules
Fireye modular MicroM Chassis are designed to {it Info the
(P/N MEC120, MECI20RC, MECI20R, | Proper siotonky.
MECI20D, MECI20RD and MEC120C for | BONOT
120VAC and MEC230 for 230 VAC). They | FORCE THEM
are instelied in the chassis by grabbing hoid
of the programmer module by the ridged fin-
ger grips on the side on the module, afigning
the module with the guide slots on the open-
ing farthest from the transformer, and insert-
ing the module into the pin connectors,

NOTE: The dipswitch settings become permanently stoved within the programmer’s eeprow meti
ory after 8 hours of continuons electrical operation, This allows sufficient opportusity to mike
the appropriate selection, test and chechout tire sysienr, Once stored, the setfings cannot be altered

The MEP200 series programmers have a series of 6 dipswitches which allow the user o program the
purge timing, trial for ignition timing, enable post puige, enable proof of air flow open proven and
start and select recycie/non-recycle operation,

MieroM Programmer Bip Switeh Configuration

SWITCH FUNOTION
6]s]alalaly
616 7 PURGE
gl an THVE
ol ¢ 60 SECONDS
* The MEP280 Programmesr
bl o g0 modute has selectable post
DISABLED POST purge of 80 ssconds.
15 SECONDS PURGE
5 PR
10 TIME
DISABLE PROVE
G ENABLE AR FLOW
RECYCLE
0 NON-REQYCLE

Note: C refers to switch closed position, and closed position is when the switch is toward the printed circnit
board. O refers to apen switch position or when the switel is moved away front the printed circnit board

FIREYE MP-5201
3 Manchester Road APRI. 3, 2013
Derry, New Hampshire (3038 USA Supersedes April 2004
www.Hreya.com
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Uvia UV non self-checking Scanner Models:
UYV1AS, UVIAG, UVEBA, UV2, UV2A6,
45UV3, UVan-3. Uvee-6, Uven-g

For UV seli-check Scanners refer {o SC-107
For Infrared Photoacell Scanners refer to SC-1083

LISTED APPROVED

45UV3

DESCRIPTION

The UVIA3/6, UVZ/UVIAG, 451V3, UVO0-3/6/9 Scannery are used with {he

M-Sertes, M-Series 1, MicroM, FlameWorx, MB-2 and D-Series controls as well ag the Fireye
FLAMEB-MONITOR™, BinnesLogix and Nexus Systein, The UVIA3/6 scanners come with 3 f, and
6 ft. cables rated for Tray Cable - Exposed Rum (TC-ER) and complies with the erush and impact
requireinenis of the standard for metat clad cable, UL 1369, The UVZ {36 inch) and YUVIAG (72
inch) are fitted with a 3/8” NPT fomale te 1/2" NPT nale adapter fitted inte fie 1/2” threaded con-
pling of the YUV1A3/S respectively, The UV2D-3/6/9 is available with 3 f1,, 6 & and 9 fi. shielded
Hexible cebles,

The UVSA Scanner is & 50° right apgle ultraviolet fiame scanner used in conjimetion with the
M-Beries, M-Series If, MioroM, FlameWorx, MB-2 and 1 series conbrols ax weli ag the Fireye®
FLAME-MONITOR™, Burner Logix and the Nexns System. Ht is available only with 72 inch
(1830mum) mmshielded lead wires,

The 45UV3 Scanner has a rugged cast housing that mounts o a 3/4 inch pipe with sleeve and set-
screw. The replaceable UV tube is meunied in a veriical position for greater sensitivity. Noa self-
checking,

The £JV00 Series Scanners are destgned for front and lateral (909} monnting which, in some applica-
fions allow the scanners to obtain a clearer view of the flame. The TIVE0, with its exclusive snng-fit
monnting block, eliminates the need for a thyeaded sight pipe.

The UV tube i made of quartz and is filled with a gas that ionizes when struck by UV radiation fiom
the flame. In the absence of UV radiation, the gas acis as an insuiator between two elecirodes which
are ionied inside the tube. These electrodes are energized coutinuousty by r high voltage. During
combustion, UV radiation ionizes the gas, causing corrent pulses to How bebween the elecirodes,
These current pnises resnit i a flame signal which is transmitted to the amplifier in the contrel,
where if is processed to energize or hold in the fiane relay,

WARNING: When installing o1 replacing UV scamners, a minisnun pilof tnrudown fest on
pilot ignited brvners and a spavk pickup test on ali bivners must be perfornted. Refer to bul-
teting E-1101, €-4000, MEC-5860 or BurnerLogix for recommended procednres,




APPLICATION

UV scammers are recommendest for detecting flames from stendard fuel gases, some waste gases and
Light oil fuels sneh as No. 2 oil, Flames from heavier eils can be detected with UV scanners bt the
unbined fuel shrond and/or stomization shrond can block passage of the UV from the {lame zone fo
the UV tube, cansing misance burmney/bailer trips. infrared detection is recomimended for fuel oi}
heavier than Ne, 2, and some installations where waste gases are bigned together with paturaf pas as
a matn {lame.

NOTE: Certain safely codes and regriations require the nse of self-checking wltraviolel scanners.
For information on self-checking UV scaumers, refer to Bulletin 8C-101,

SPECIFICATIONS

Opernting Voltage: (81-82). 560 VAC @120V {230V) 30/60 Hz appiied

Operating Feeperature Limits: Maxinaon: 200° F (94° C)
Minjmm: -40° § {-40° )

Humidity: 85% RH maxinunm nen-condensing

LIAS¥.% llz" NPT, 36" (91 3smn) shielded leads

EVi1AG 11’2" NPT, 72" (1830nmm) shieided leads

LVEA: ’;’2*’ NPT, 72 (1830mm) mishielded Jeads,
907 right angle mount

uvz F15" NPT, 36" {915mm) shiclded lends

UV2A6: 3t NPT, 72" (1830mm) shislded leads

45021020
480VA-10580

J*NPT monnt 60 Hz, 72¢ (1830mm) uanshielded leads - OBSOLETE
3:’4" Sleeve/setserew mount, 72" {1830mm) unshieldead
lends

UVe-3 36" (915mm} shielded leads
Vo6 72 (1830mm) shielded leads
{Uven.y FO8 " (3660mm) shielded Jends

¥or scanner dimensions refer to Fignyes 2 and 4,
Consult factory for custom lead lenpgths,

IMPORTANT NOTE

The information provided in this bullefin is divecied fo assist boiler and combustion service techni-
cians who are experienced in the instaliation and operation of Fireye Flame Bafety equipment, Per-
sons not famifiar with Fireye prodnets sheuld centact the nearest Fireye represendative or other
auatified servive group,

The UIVIA, UV2, UVBA, 45UV3 and UV as well as ali other Fireye scanners, are designed to be
used exclusively with the appropriate Fireye Flame safeguard and Bumer Management centrels, The
apphication of these scanners to other than Fireye equipment shonid be reviewed for approval by Fir-
aye,

APPLICATION REFERENGE

UVIA, UV2, UVBA, 45UV and UV90 can be nsed ondy with the following FIREYE flame safe-
goard controts,

FIREYE HB-2 SERIES Hilcroflf & 1 BENIES Pl FLAMEWORN HEXUS | HURHERLOGHY
FLAME-MORIOR #-SERIESE 0 ADAPTOR KiTS
To b used wilh tse wilh MAUVY Al D-Senies PEMZUY MBEV-360D | NX3000 | YBHIOUV
EUVY Ampiitier §1-3359 MAUVIT | usin PFM3UY MBUV-310D | NX3100 1  yRzaouy
Card UV Amplifier MY 720UV NX4000
MEGVS Amplifier NX4100




CAUTHON: The UVLA, UVZ, UVSA, 45UV3 and UV ullra-violet flame scanners and asso-
cinted amplifier modules ave non-self checking UV systemns and shonld be applied only {o
imyners that cyele often {e.g.; n mininum of once por 12 hourd) in order for the safety check-
ing civendt 4o be exercised. I component checking Is reguived during mrver operation for
constantly fired burners, niflize the self-checking ultra-violet Hame scanners @SUVSE) with
associated amplifior module {EUVEL), (MEUVE, (MBUVE) oy YBILOUVSC or the infrared
flame scanmer (48PT2) with asseciated Aunto Check amplifier (E1RS, EIR2, E1IR3, MEIR],

MEIRS, VBILHIR).
FIGURE 1, TYPICAL SCANKER MIOUNTING
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NOTE: UV1A AND LVRA SCANNERS MOUNT Ol 1/2° NPT PIPE, UY2 SCANNERS MOUNT ON /8" NPT PIPE.

FIGURE 2,

SCANNER MOUNTING FOR DYOD
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AGCESSORIES

PART NUMBER DESCRIPTION

66-302 {1y Swivel Union

3569 Heat msulator 1/y* NPT threads each end, (male x female),
60-1257 17,* NPT Union with quartz window

£0-1290 12, NPT Union with quartz lens to increase seusitivity
4-314-1 Replacewent UV tabe for 43UV3

INSTALLATION OF UV{A, UVZ, UVBA, 45UV3, UVSH SCANNERS

WARNING: THE LEADS FROM THE UVBA BCANNER TO THE CONTROIL MUST BL
SHIELDLD TO PREVENT ELECTRICAL NOISE FROM GENERATING A FALSE
FLAME SIGNAL TO THE CONTROL.

Where possible, obtain the Buraer Manufaciurer’s Instructions for monnting the scapner.
This information is aveilable for most standard buvners. The scanner mounting should com-
ply with the following Generat Instruetions:

The following UL standards have been revised and now allow the nse of TC-ER rated eable on Com-
mercial boifers and bormers:

111, 295; Commercial - Iudnsirial Gas Bumers — Seciions 16.1.6, 16.1.9, and 11.2.2.
{JL 294 Ol Bigners — Sections 31,1.8, 311,11, end 32.2.2,

UL 726 Gil fired Botler Assemblies - Sections 15,1.6, 15.1.9, mud 16.1.6,

UL 795 Conmnercial - Industrial CGias Heating Equipment - Section 12.5,

The quartz UV fube is brittle. Care msust be exercised to avoid dropping or otherwise stiiking the
scanper with force, Keep the scanner protected unitl mounted,

Pogition the TV sceumer within 36 inches of the flame to be monitored.

Seleet & seanner location that will vemain witlity the smbient temperatire Hinits of the UV
Scanger (200°F). 1f cooling is required, use an insulaiing coupling (Fireye PN 35-69),

The UV Scansers are designed to seal off against pressures up to 1 PSE To seal against higher
pressures, instali & union conpling with gnartz window (P/N 60-1257). Add cooling aiy fo reduce
the scanger sight pipe temperahe, {Not applicable to UVS0),

Install the scanner on a staudard 172 in, NPS (378 1. for LV2AIV2AS, 3/4 in, NPT for 45UV)
pipe whose position is rigidly fixed, I the scamner monnting pipe sights throngh the refraetory,
do not exlend it more than halfway throngh, Swivel flanges are available if desired (P/N 60-
302). The sight pipe rast permit an mobstructed view of the pilot and/or main flame, and both
pilot and mais Hames must completely cover the scanney ficld of view: Qil and gas flames radi-
ate more ultsaviolel energy from the bage of the fiame {han from further ont in {he fame, This
fact should be considered when installing the scanner sight pipe.

NOT THIS

SCANNER MUST HAVE UNORETRUCTED FLABIE BIUST COMPLETELY COVER
VIEW OF FLAME

NOT THIS BUT THIS NOT THIS NOT THIS BUT THIS

Since the vadiated energy from an eleciric spark iguitor is very rich in {he UV region, the field of
view shonll be aimed so that it does nof see an eleciric spark ignitor nor any reflector that is
close o the spark,

CAVUTION: The unprotecied leads must be yau in elecivleal condoit in order to elimdnate
picknp of elecirical noise which coudd presout sa nusafe condition.




To prevent spark pickup by the UV detector, close andfor disconsect all pilot and main fiel
valves, Operate the controf fhrongh a bumes startup eyele to deteruine that ignition spark. can-
not be detected, Burner will not ignite if spark is detected,

7. Avoid running e scanner cables or conduit in close proximity 10 hot surfaces at tlie bumer,

Avoid runuing the scanner copduit in close proximity to high energy ignition wires.

8. Smoke or nubumed combustion gases absord ultraviolet radiation. On instaliations having neg-
ative pressure combustion chamber, a small hole drilled inn the scanuer sight pipe will assist in
keeping the pipe clean and free of smoke. For positive pressure fumnaces, provide clean zir to
pressurize the sight pipe, if necessary.

1. Two UV Scanness may be installed o one burner f it 15 vecessary fo view two areas fo oblain
reliable detection of the flane. They should be wired in parallel.

1. To increass scanver sensitivity with the UV Scauners, a quartz lens permits location of the scan-
ner at twice the vormal distance. (Union w/gnartz fens P/AN 60-1290).

12. Request the assistance of any Fireye Field Office for reconnnendations of a proper scanner
installation on & von-standard application,

w

CAUTION: Ulira-violei fuhes can shivainfe flame when exposed to high Ievels of “X" and
GAWMDMA radistien. The table helow ndleates the maximnim dese of yadiation that g UV mbe
caut be exposed to safely.

FIGURE

3.

SOURGE MAXINUM BOSE
Cobalt 60 {COgg) 7.5mR/Hr
 jhdivm 192 (Rygy) | 1.0mRAr
X-Ray dmfHr 150kY @ §.2mA
X-Ray 1mRMHr 150KV & SmA

f@inimum PHot Test

Fhis test nssures that the Hame dotector will not detect a pilot ane too sinall to reliably light
off the maln fiswse, The fest shonid be made an every new installation and followlng any repo-
sltionlng of the flame detectpr. THE RINIMUM PHOT TESTS MUST BE ACCOM-
PLISHED BY A TRAINED AND QUALIFIDED BURNER TECHNICIAN.

REFRACTGRY

REFRACTORY REFRAGTORY

LOANNER

INSUFFICIERT PHRLOT MENIMUR PH.OT NORMAL PILGT

BURNER BURHER

SEAMMAL SOMINER

SPARY REJECTION TEST. CAUTION: The scanlier st uot sight the fgaition spark
divectly or any pavt of the hwimer that ean reflect the spark back 1o the seanners the seanser
mnst uot see # a pllot flame that iy too small to reliabiy Iguite he maln faine, Test procedures
vary according fo the control used. See procedures as descrlbed iu the fechnical hnlietin for
fhe coutrol heing installed.




WIRING - UV SCANNERS

To comiect the scanncr 1o the conirel, the UVE, UV2 and UV90 Scasmers are supplied witl: up o 96
of flexible cable, Censult factory for enstom lead lengths.

Wiring Xnstructions:

Wire the black and red wires (18 AWG) on the UVIA / UIV? flame scanner to terminals S1 and $2
on the Fireye flame safeguard cortrol, There is no polarity assoviated with the wire colors, Either
vlre (red or black) can be wired to citiier terminsl (81 o 823,

Shield nud Brain Wire:

Fhe scanner provides & shield and drain wire thal are internally bowded 1o the metal threaded 14"
NPT conpling nut, This allows & condait clamp to provide an electrical ground sround the exposed
shieki when entering & metal junction box or centrol cabinet, or connect the drain wire to a snitable
ground connection when nsing a non-metalic for metallic) jmctior box or control cabinet,

Conduit required:

On those applications where condnii is required for the UVEA/UVZ scanner, Fireye reconmends the
Thomas and Betis 449-TB (or snitable) fitting whicl: is used to couple 3/8 flexible 1metal condui to
172 EMT condnit, The set screw on the ftting bites into the plastic on the UVIA 7 UV2 scanner and
seats onfo the metal casing below, providing & secire comuection.

The 45UV3 is supplied with 72 in. (1830mm) lead wires. Instali them 1 a suitable length of {lexible
annor cable and conncct it o the contral, A condnit connector is snpplied with the scanner. Conmeat
bisck wives (UV tube) of the 45UV 3 to terminals 81 & 82 of the appropriste P-Series,

Ifit is necessary to extend the scanmer wiring, the following instuctions apply:
Scamer wires should be installed in & separate condwif, The wires from seversl scanmers may be
instalied in 8 common condnit.

Fhe volinge ajrjilied fo UV scanners is nombnally 560 VAC with no flame present,

Selaction of Wire

1. Use #14, 16, or 18 wire with 75° €, 600 velt insulation for up lo 100 foot distances {signal loss
approximalely 20% al 100 feet).

2. For exiended scanner wirlig up 1o 508 feel, or for shorter lengths to reduce signal loss, nse a

stiielded wire (Bekden 8254, RG-62/U coaxial cable, or equal) for eeckh scanner wire, The ends
of the shielding st be taped and not grounded.

3. Asbestos insniated wive shonld he avoided.
Muiticonducior ¢able is nof rccommended.

8 High veltagc ignition wiring shonid not be iastalied i the ssme condit with flame detector
wires,

=

CAUTION: Keep seanner leads well elear of ignition high voliage wiring er any other high
veoltage or high current wiring in order fo prevent false signai pickup in ¢the scanner leads,

WARMING: Protective filteyed lenses shonld be wors when viewing flame, Infvaved and
wltraviolet energy can be damaging to the eyes.




MAINTENANCE

Liiraviolet Scanners

The viewing area of the scanner mns! be kept clean. Even a small pmonnt of contamination on the
lens will rednee the fame signal reaching the detector by a measurable amount, Wipe the viewing
area romtinely using & soff cloth dampened with concentrated defergent, then wipe dry.

Frame Signat Sirenglh

Routine observation of the fiame signal strengih will forewarn any deterioration in the capability of
the fiame detector or its application,

Perlodic Safely Cheek

1t is recomnmended that & procedire be established to test the complete Same safepnasd systen: at
feast once a month,. This fest shonid verify the proper operation of al} Hnnit switches and safety inter-
iocks as well as flame failure protection and firel safety shutoff valve tightness,

Rotation

it is recommended that control and scanner 1mits prrchazed as spares be installed periedically te
ensure proper operaion,




®

TROUBLESHOOTING NON SELF-CHECKING UV SCANNERS
ZERO OR 1.0W FLAME SIGNAL

1.

Zaro volts af test jacks ou conirol,

. Make sure scanner has good view of the fhst if; of flame. Reposition scenner for best flame
signal. I no signal

Check for approximately 560 VAC across 51-82 on control, with no Hame present, as follows:
— Use meter with 20k ohmsfvolt sensitivity.

— Deenergize coutrof,

— Close and secuire al fuel valves.

— Ensrgize control and messire voltags across §31-82,

If voltage across 81-82 is acceptable | . .

— With contrel energized, remiove scanner frem biimer and bring it 1o within 2 few inclies of a
UV souree siich as a gas lighter or propane torch.

e {theck for flame signal at control,

If no flame signal . . .

— Make stwe scanner fenus is clenn and dry.

- Deenergize control and check continuity of leads between scanner and control.
- Replace scaner

— Replace amplifier or contiol.

If voltage across 81-82 is low, elieck L.1-1.2 for proper line voltage, i Hne voliage is good:
— TDheenergized control, remeve seanier jead wires from leminals S1 and 52,

---------- Energize controf and recheck for proper voltage across 81 and 82.

~- I voltage across 81 and 82 is good. replace scarmer or lead wires,

— Ifvoltage across $1 and 82 is low, 1eplace amplifier or coutrol.

FALSE FLAME SIGNAL

1.

Control wiil not start burser,

— Check control wiging, ali limits and interfocks,

— Verify flame signal af tes! facks upon epergizing conirol.

Fiame signal appenrs at test jacks wlien nto flame is in combustion chanber.

— Deenergize conirol to remove scanner leads from S1-82,

— Close and secire sli fuel valves.

------- Esergize confrol.

----- Check for indnced voltage picknp to amplifier.

Bumer stayls np witls scanner removed from $1-82,

----- Deenergize control and connect seanner fo $1-82,

- Egiergize control.

------ - Cheek seanger for runaway condifion. Look for a Blue glow in the UV tube,

e [f plow is presen, replace scaunes,

~ If no glow is present, check to see that scanner leads are well clear of ignition or other noise
carrying lines.

Binser does not start up even with scanner removed from $1-82.

e Chetk control wiring, all Hinidts and interlocks.

- Replace contrel/amplifier.




FIGURE 4, 1Y SCANNER DUTLINE DIMENSIONS
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NOTICE

Whant Fireye products are combined with equipment mamfachned by others and/or integrated into
systems designed or manufactured by others, ibe Fireye warmanty, as stated in its General Terms aud
Ceonditions of Sale, pertains only to the Fireye products and 1ot to any other equipment or to the
combined system or its overall performance,

WAHRANTIES

FIREYE guavantees far one year from the date of instollation or 18 months from date of mannfacture
of its products to replace, or, at its option, to repair my product or part thereof (except lamps, elec-
tronic tubes and photoceils) wlich is fonnd defective in material or workimanship or which otherwise
fails to conform to the description of the product on the face of its sales order. THE FOREGOING
S IN LIEU OF ALL OTHER WARRANTIES AND FIREYE MARKES NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. Except as
specifically stated ir these general tenus aud condifions of sale, remedies with respect to auy product
or part munber mmiactired or sold by Fireye shall be limited exclusively to the right te replace-
ment or repair as above provided. Inno event shall Fireye be linble for consequential or special datn-
ages of any natwre that iy avise in connection witl sueh produet or part,

FREYE 50-102
3 Manchester Road MARGH 28, 2013
Denry, New Hampshire 03038 tISA Supessedes March 10,2011
v Firaye.com
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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 olil, 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.




SPECIFICATIONS*/ORDERING INFORMATION

Port 1/8 NPTF

Nozzle Port
1/8 NPTF

Flangs Mount

Single-Stage Modeis

Pressure Gauge.

Return & Internal

Inlet Port
1/4 NPTF

14 NPTF By-Pass Port

1/4 NPTF

27/8 Max. —y
7800 Series 1653
=.025

2 11/32 Max. —~
7100 Series
- 5164

e =

Bleeder Vaive

Ol

778 g Dia
Win.
Flat

Model
Number

RPM

Rotation*

Nozzle
Port
Location®

Strainer &
Nozzle Rating
at 100 psi

Special
Features

A1VA-7112
A1VB-7113
A1VC-7114
A1VD-7741
A1YA-7912
A2VA-7142
A2VA-7116
A2VB-7117
A2VC-7118
A2VA-7416

A2YA-7916
A2YA-7430

A2VD-7519

A2RA-7736

A2RA-T737

A1RA-7738

1725
1725
1725
1725
1725
2850
3450
3450
3450
3450

3450
3450

3450

3450/1725

3450/1725

1725

R.H.
R.H.
L.H.
LH.
R.H.
R.H.
R.H.
R.H.
L.H.
R.H.

R.H.
R.H.

L.H.

R.H.

R.H.

R.H.

R.H.
L.H.
L.H.
R.H.
R.H.
R.H.
R.H.
L.H.
L.H.
R.H.

R.H.
R.H.

R.H.

R.H.

R.H.

R.H.

3gph
3 gph
3gph
3 gph
7 gph
2.25 gph
3gph
3 gph
3gph
3 gph

7 gph
7 gph

3gph

2.5/2.5% gph
2.5/2.5% gph

2.5

3-bolt mtg. hub

Solenoid
dumping fuel unit
3 gph at 200 psi
Solenoid
dumping fuel unit
Solenoid
dumping fuel unit
32mm hub
Waste oil
application

10-20 psi waste
oil application
Waste oil
application

*Also apply to “-6” model numbers (shown on fuel unit).

For example: “7916-6,” etc.

Viewed 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.




Typical Model Number Nomenclature
(Model A & Model B):*

VA-7112-8
Series 1_1 Model Revision Number
£ Number

Strainer Model Features

Speed

Rotation & Nozzle Location

*The model number appears on the fuel unit label.

MODEL B-8000 ¢ 7TWO-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.




SPECIFICATIONS*/ORDERING INFORMATION

1657
it

e * 5554 \

Proszure Gauge
For 1A RETE

TR !

Baey Flgw
Riturn & Inferna!
VANRIF  Bypuas P RS VERS
14 NPTF
Tz Stage Models
Flenge Mot

Nozzle Strainer &
RPM Rotation!| Port | Nozzle Rating
Location* | at 100 psi
B1VA-8212 | 1725 R.H. R.H. 3 gph -
B2VA-8216 3450 R.H. R.H. 3gph --
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

Model
Number

Special
Features

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.
Viewed from shaft end.




MODEL B-8200 ¢ 7TWO-STAGE HIGH CAPACITY
HIGH PRESSURE (NOT PICTURED) AND
MODEL B-8800  7TWO-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

3 6015 Mas.
U Steainar

_ 2T M
T Sivaina

®

R o

T

Fiat {—_-{%ﬂ
— D5

- Hngn Firer .ﬂdquslmn(
At & Intarnal POD-200
- By-PEss Port tSDledEnocm“oOJ
14 HPTF




SPECIFICATIONS*/ORDERING INFORMATION

Nozzle Strainer &
RPM Rotation* Port Nozzle Rating
Location* at 300 psi

High-Capacity Units
B2VA-8243 R.H. R.H. 3 gph?

B2TA-8245 RH. RH. 16 gph
B2TA-8248 RH. RH. 8 gph?

High-Capacity Units

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

Model
Number

* Also apply to “-8” model numbers (shown on fuel unit).
For example: “8850-8,” etc.
Viewed from shaft end. 2At 130 psi. 3At 150 psi.

MODEL J o 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.




SPECIFICATIONS*/ORDERING INFORMATION
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Maximum Firing Rate* (gph)
1725 rpm 3450 rpm

100 psi 300 psi? 100 psi 300 psi®
JJ2 Std. 3
JA2 Std. 7
JB2 Std. 10
J2 Std. 16
J3 Std. 20
G 24
N 26
J4 Std. - 30
N 33
J5 Std. - 40
N 46
J6 Std. 55
N 60

Model Piston
Number* Type

*Special Pressure Spring Choices:
A = 20-40 psi C =150-300 psi E = 10-20 psi
B = 75-200 psi D =40-80 psi
Do not adjust J2 and 3450 rpm - only models (JA, JB, JJ) to higher than 100 psi.
2Requires C spring (100-300 psi range).
SRequires C spring and hardened gear.




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

J3PBN C200H-

Series L Model Revision No.
Capacny Special Feature
Strainer Capacity Special Customer

Rotation & Nozzle Req.
Location Mounting Style
Piston Type Pressure Range

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

MODEL H o 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.




SPECIFICATIONS*/ORDERING INFORMATION

=004 318
e 4365
Iniet Port Inlet Port le— 113 16—~y -~ 0000

~0010
1516 £

Min. Flat

2123
2£ 20

396
Flet 605
~000

15/8-

Pressure
Adjustment Dashed Line: 100 Mount
Solid Line: 300 Mount

A.H. Nozzle Port Easy Flow Bleeder Valve

1/8 NPTF Or Gauge Port 1/8 NPTF Return Port Ftange Mount

14 NPTF

Maximum Firing Rate* (gph)
1725 rpm 3450 rpm

100 psi 300 psi? 100 psi 300 psi®
HA2 Std. 7
H2 Std. 16
H3 Std. - 20
G - 24
N - 26
H4 Std. - 30
N - 33
HS5 Std. - 40
N 46
H6 Std. 55
N

H7 Std.
N

H8 Std.
N

Model Piston
Number* Type

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

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

2Requires C spring (100-300 psi range).

Requires C spring and hardened gear.




MODEL R&C o 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.




SPECIFICATIONS/ORDERING INFORMATION

348 Flexible Twin Lead
Condui AWG 18- t05C SPT1
Fitting 3

)

18 NPTF

Nozzie Phig Face

p ) Fwin Lead
36 Flexible  awg 18-105C $PT1
Conduit Fitting--— -3 ,

- 178 NPTE

Model C

Valve Model No. Opening Voltage Maximum Color Code

Pump | Burmer | pesponse | (50/60 Hz) (9P| oot | Load Wires
Mount | Mount Pressure

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




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

Operation
Voltage

*The model number appears on the valve label.




FOR A-7000 SINGLE-STAGE AND B-8000
TWO-STAGE FUEL UNITS

MODELS Al & B1

FOR 1725 RPM, BLACK LABEL

MODELS A2 & B2

FOR 3450 RPM, WHITE LABEL

PRESSURE GAGE

PORT 1/8”
READ OPERATING
PRESSURE REGULATE
PRESSURE

— INLET 1/4

NOZZLE /

PORT 1/8” EASY FLOW
AIR BLEED VALVE
(DO NOT USE TO
CHECK PRESSURE
SEE BELOW)

NLET 1~ \
/ RETURN 1/4”

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

FIGURE 1

GENERAL INFORMATION e 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).

-1




FOR ELECTRICAL
READ OPERATING CONNECTIONS, SEE
PRESSURE SOLENOID WIRING

REGULATE
/ PRESSURE

INLET 1/4°
NozzLE " —

PORT 1/8”

EASY FLOW
AIR BLEED VALVE
(PRESSURE GAGE

\ PORT)
INLET 1/4” e

RETURN 1/4”

1/16” BY-PASS PLUG
MODEL B TWO-STAGE FUEL INSERT FOR 2-PIPE SYSTEM

UNIT HAS SAME PORTING (USE 5/32" ALLEN WRENCH)
ARRANGEMENT AS MODEL A

FIGURE 2

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 (OP) 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.




CAUTION

Pressurized or gravity feed installations must not exceed 10 P.S.l. 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.)

BURNER

SOLENOID Q MOTOR
10

RELAY
115V, 60 Hz =

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 IlI-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.




1% MIN.

FUEL UNIT

AUX.
= FITER
-

MAXIMUM

SHUT-OFF VALVE ONE PIPE
INLET LIFI—-B FT.

1

FIGURE 4

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
resultin loss of prime. For additional information, see Two Pipe Installation
Section, page 1lI-3 of this manual.

Always terminate return line as shown in Figure 5. Line lengths

include both vertical and horizontal lengths.

OUTSIDE TANK FUEL UNIT ABOVE
BOTTOM OF TANK

::;LJE v’;’,&‘T FUEL UNIT

FIGURE 5

-4




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

Lift“H"
Figure 5

1725 RPM

3450 RPM

3/8" OD
Tubing

1/2" OD
Tubing

3/8" OD
Tubing

1/2" OD
Tubing

3 GPH

3 GPH

3 GPH

7 GPH

3GPH | 7 GPH

86’
80’
75
70
64’
59’
54
49
43
37
32
26’

100’
100’
100’
100’
100’
100’
100’
100’
100’
100’
100’
100’

85’

63’

42

84’
78
73
68’
63’
57
52’
47
42
36’
3r
26’

70
66’
62
57
53
48
4
39
35
31
27
22

100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100" | 100
100’ 87

83’ 70

62' 52’

47 35

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

Lift “H”
Figure 5

1725 RPM

3450 RPM

3/8" OD
Tubing

1/2" OD
Tubing

3/8" OD
Tubing

1/2" OD
Tubing

3 GPH

7GPH| 3G

PH|7 GPH

3 GPH

7 GPH

3GPH | 7 GPH

100’
100’
89’
80’
0
61
51

9r
83’
75
67
59’
51
43
47 35
32 27
22 -

100°
100’
100’
100°
100°
100’
100’
100°
100°

88’

100’
100’
100’
100’
100’
100’
100’
100’
100’

4

93
85’
77
69’
60’
52
4

27

80’
73
66’
59’
52'
45’
38
3r
24

100" | 100°
100" | 100°
100" | 100°
100" | 100°
100" | 100°
100" | 100°
100" | 100°
100" | 100°
100’ 93’
- 76’ 65’




PUMP USAGE IDENTIFICATION

IDENTIFICATION EXAMPLE
MODEL STRAINER SERIES NUMBER
/ /

\&w}\ — 7112
ROTATION & NOZZLE LOCATION

A. B.
Max. Nozzle Max. Nozzle
Model  |Capacity (GPH) Model  |Capacity (GPH)
At 100 PSI At 100 PSI
A1V-7100 3 B1V-8200 3
A2V-7100 B2V-8200 3
A2V-7400 B1Y-8900 7
AL1Y-7900 B2Y-8900 7
A2Y-7900

Strainer |UL Strainer Rating (GPH)* Strainer
Type #2 Fuel OIl A

\ 3
Y 7
T 16
G 23

B
C
D

*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.




MODEL A SINGLE-STAGE TWO STEP
MODEL B TWO-STAGE, TWO-STEP

FUEL UNITS AND

MODEL B TWO-STAGE, HIGH-PRESSURE
FUEL UNITS

PRESSURE GAGE

PORT 1/8" RETURN 1/8”

READ OPERATING
PRESSURE REGULATE
PRESSURE

— INLET 1/4

NozzLE

PORT 1/8”

EASY FLOW
AIR BLEED VALVE
INLET 1/4" — (DO NOT READ
OPERATING

_— PRESSURE)
1/16” BY-PASS PLUG

INSERT FOR 2-PIPE SYSTEM
(USE 5/32” ALLEN WRENCH)

RETURN 1/4”

FIGURE 1

GENERAL INFORMATION e 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).




REGULATOR SETTING

(W/SOLENOID DE-ENERGIZED) __—— REGULATOR SETTING
(LOW PRESSURE) (W/SOLENOID ENERGIZED)

(HIGH PRESSURE)

NOZZLE INLET 1/4
—

PORT 1/8”

EASY FLOW
AIR BLEED VALVE
(READ OPERATING

PRESSURE)
PRESSURE GAGE /

PORT 1/8” h

INLET /4" —*

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

FIGURE 2

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 (A&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.l. 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.




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

e 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 ¢ F/GURE 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 llI-1 of this manual.

ONE-PIPE SYSTEM * MODEL A

AR e
VENT

FILL :
PIPE

S

14" MIN.

FREEL LMY

AUK.
FILTER
g

MAX UM
SHUT-OFF VALVE (NE PIPE
PNEET o uF}rms FT.

|

FIGURE 3

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 e 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 Il1-3
of this manual.

TWO-PIPE SYSTEM ¢ MODEL A AND B

OUTSIDE TANK FUEL UNIT ABOVE
BOTTOM OF TANK

FILL AlR
PIPE VENT

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.




MODEL A SINGLE-STAGE TWO-STAGE ¢ 7WO-PIPE]|
MAXIMUM LINE LENGTH (H + R)
3450 RPM
3/8" OD 1/2" OD
Tubing Tubing
10 GPH 16 GPH | 10 GPH | 16 GPH
33 29' 100° 100’
31 27 100° 100’
28 25 100° 98
25' 23 100° 89
23 20’ 92’ 80
21 18’ 82' 72
18’ 16’ 72 63
16’ 14 62' 55 ’ 88’
13 12’ 52' 46’ ’ 72
v 9 43 37 ’ 56
33 29’ ' 39’

Lift“H"
Figure 4

Q@ R N2k NRQ

N
]

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
70 60’ 100’ 100’ ’ 100’
64 55’ 100’ 100’ ' 100’
58’ 50’ 100’ 100’ ' 100’
52’ 44 100’ 100’ ' 100’
45' 39 100’ 100’ ' 100’
10’ 39 34 100’ 100’ ' 100’
12’ 33 28’ 100’ 100’ 94 100’
14 27 23 100’ I’ 76 100’
16’ 2 18 81 70 59’ 100’
18 - - 57 49’ 41 100’

Lift“H"
Figure 4

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




SUNTEC ROTA-ROLL® FUEL UNITS
MODEL J SINGLE-STAGE AND
MODEL H TWO-STAGE

INLET PORTS 1/4”

/(USE EITHER PORT)\

/ &

NEW EASY FLOW
AIR BLEED VALVE

REGULATE AND GAGE PORT
PRESSURE

™~

“~—~—__ NozzLE

PORT1/8”

BY-PASS PLUG
(INSERT FOR \
TWO-PIPE RETURN

SYSTEM) PORT 1/4”

GENERAL INFORMATION ¢ ALL SYSTEMS

1. Qil 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 1lI-7 of this
manual.

. Oillines must be airtight. Check all connections and fittings. Do not use
teflon tape. Do not use compression fittings.

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

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

. 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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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
I1I-1 of this manual. Figures 1 and 2 are typical one-pipe systems.

AR
T MIN,

o INSTALL N ACCORDANGE
i yH WITH LOCAL AND
UNBERWRITERS

REGULATIONS

Qi
TANK

SHUT-OFF VALVE
/ LINE
,ﬁ FILTER

i = i

L grihe

et

FIGURE 1

NOTE: J MODELS NOT
AECOMMENDED FOR LIFT
"H" ABGVE TWO FEET.
gyt SHUFOFF SINGLE PIPE
VALVE EXCEPTIDN: J2-F
MODELS WHICH INGLUDE THE
NEW BLEED CHECK VALVE

LINE
FILTER

pa— |NLET

L

FIGURE 2
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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 I1I-3 of this manual. Figures 3 and 4 are
illustrations of typical two-pipe installations.

INSIDE OR OUTSIDE TANK FUEL UNIT ABOVE BOTTOM OF TANK

INSTALL IN ACCORDANCE DG NOT USE LESS THAK
WITH UNDERWRITERS AND 3/8" 0.0. TUBING
LOCAL REGHULATIONS

INTAkE ~ FUEL
FiLL e UNIT

PIPE

WMM H

RETURN-—INSTALL AS
SHOWN UNLESS PROHIBITED
8Y LGCAL REGULATIONS

R

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.




LIFT CONDITION  MAXIMUM
LINE LENGTH (H + R)
Lift*H" 3/8'0.D. Tubing (1725 RPM)
Figure 3 ] H | H

5 2 3

0 48’
2 42
4 36’
6’ 30’
8 24
10
12’
14
16’
18

LIFT CONDITION ¢ MAXIMUM

LINE LENGTH (H + R)

Lift*H 1/2" 0.D. Tubing (1725 RPM)

LTI L[ 3| H | H | K| H H

5 6 2 3 4 5 7
0 100'| 100’ | 100’ | 100’ { 100’ | 100’ 100’
2 100'| 100’ | 100’| 100’ { 100’ | 100’ 100’
4 100'| 100’ | 100’ | 100’ { 100’ | 100’ 100’
6’ 100’ 100’| 100’ | 100’ | 100’ 100" | 73
8 95’ 100’| 100’ | 100’ | 100’ 93'| 66’
s 100’| 100’ | 100’ | 100’ 83| 59’
48’ 100’| 100’ | 100’ | 100’ 73| 52’
100’| 100’ | 100’ | 100’ 63'| 45
100’| 100" | 100’ | 100" | 87'| 53'| 38
100'| 100"| 97| 83| 70'| 43| 31
FIGURE 3

(Figure 3 continued on next page)




LIFT CONDITION o MAXIMUM
LINE LENGTH (H + R)
T 1/2' 0.D. Tubing (1725 RPM)

Figure 3| 33 JA JB J J J

2 2 2 2 3 4
o

2
4
6
g

10’

12’

14

LIFT CONDITION o MAXIMUM
LINE LENGTH (H + R)
- 1/2’ 0.D. Tubing (3450 RPM)

Figure 3| HH HA HB H H H H

2 2 2 2 8 4 5
o 98’
2 90
4 93 | 81
6 83 | 72
8 96 73| e

10 83 63 | 55

12 70 53 | 46

14 57 43 | 38

16 vy 33 | 29

18 30 23 | 20

FIGURE 3

(Figure 3 continued on next page)




LIFT CONDITION e MAXIMUM
LINE LENGTH (H + R)

Lift“H’
Figure 3

5/8" 0.D. Tubing (3450 RPM)

Y

2

JA

2

JB

2

J

2

J

3

J

4

o
X
&
6
g

10

12’

14

LIFT CONDITION e MAXIMUM
LINE LENGTH (H + R)

Lift“H’
Figure 3

5/8” 0.D. Tubing (3450 RPM)

HH

2

HA

2

HB

2

H

2

H

3

H

4

o
X
4
6
g

10

12’

14

16’

18

100’
100°
100’
100’
100°
100’
100’
100°
100°

85’

73

FIGURE 3




INSIDE OR OUTSIDE TANK FUEL UNIT BELOW BOTTOM OF TANK

AIRVENT a

D8 HOT LSE LESS THAN
3/8° G.0. TUBING

FILL PIPE

FUEL T

UNIT A
12

o
i w {ei TgRER

SR S

FIGURE 4

GRAVITY FEED  MAXIMUM LINE LENGTH (H + R)
Distance 3/8" 0.D. Tubing (1725 RPM)

A ' Ho| H | H

5 6 8] 4 5
0 431 | 75| 75 | 70| 60
1 45| 34| 78 | 78 | 72" | 62
> 48| 36| 80| 80 | 75| 64

Distance 3/8” O.D. Tubing (3450 RPM)

LA 3] 9 [ [HalHe

4 5 6 2 2 2
0 25' 19| 15| 25" |25 |25
1 27" | 21'| 16’ | 26" | 26’ |26’
2 29' | 23| 17| 27" |28 |28

Distance 0.D. Tubing (3450 RPM)

[ Fig4 3, | 3 |HH | HA | HB

5 | %6 2 2| P2
0 100’ 100’ 77'| 59100100’ |100°
r 100’ 100’ 83’| 63'100{100’|100’
2 100’ 100’ 89’| 68 [100{100’ 100’




PUMP USAGE IDENTIFICATION ¢ EXAMPLE
~J3 BA B 100

rI\/IOUNTING

PRESS. RATING
(NO LETTER—100 PSI)
ROTATION
L STRAINER TYPE
L MODEL

|
Strainer | UL Strainer Rating (GPH)*

Type #2 Fuel Oil
B 7
[ Unlimited

J PUMP H PUMP

Max. Nozzle Capacity Max. Nozzle Capacity
(GPH) at Rated (GPH) at Rated ~ | Rated
Model Pressure Model Pressure Pressure

1725 3450 1725 3450 | (PSI)
RPM RPM RPM RPM
JA2B 7 HA2B
JB2B 0 10 HA2P
JJ2B 3 HH2B
JoB 16 H2B
J2BF 16 HzpP
3B 20 :ggB
J3B-B 14

13P-B 14 H3B-C

H3P
Jap 30
158 40 H3P-B 200

H3P N-C 300
J5P 40 H4P-C 300
J6B-B 50 Hap 100
J6B 55 H4P N-C 300
J6B-C 40 H5P 100
J6K 55 H6B-C 300
H6P 100
H6P-C 300
H6P N-C 300
H7P-B 200
H7P 100
H8P 100
H8P N-C N/A 300

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

o

100
100
100
100
100
200
100
300
100

OO NO NO WwWwwoo
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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 32°F minimum, and straight-weight oils such as 40W,
50W, 90W and heavier gear lubes maintained at 50°F minimum.

Pump Delivery | Flow Maximum Horsepower
Model No. Al Pressure GPH Operating
0 Vacuum | <1000CST | >1000CST
J3NBN-A132B|1725| 20-40 psi | 18 Max. |20 In. Hg.| 1/6 HP 1/4 HP
A2RA-7736 |1725| 30psi** |2.5GPH * 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

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

INLET OR SUPPLY LINES

Pump Model Inlet Line Inlet Line
Number Size |.D. (L) Maximum

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

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.1.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.




TYPICAL TANK INSTALLATIONS

A2RA-7736 RESERVOIR OR "
A2RA-TT37 SIPHON PICK-UP A D16 nce Ling

ATRA-7738
FILTER\ ; /

FROSTILINE 1 “‘

-

— J
RETURN FROM
RESERVOIR OR
SIPHON BY-PASS
1/2" OR 3/4” 1.D.
INLET LINE

FLOATING R
PICK-UP

FIGURE 1 TYPICAL TANK INSTALLATION

J3NBN-A132B
T TANK OR BEATER
1/2" OR LARGER

50 x 50 MESH f DISCHARGE LINE

STRAINER
I}.It'!i. itl .'

FROST L:N?S
107 MAX. ﬁ
/ ‘\ SUNTEC'S WASTE OIL
o TRANSFER PUMP AND-
MOTORSET

34U GR110.
INLET LINE

-

WASTEOIL R
FLOATING
PICK-UP

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.
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PUMP CONNECTIONS

SUNTEC MODEL J3NBN-A1328

(1/2" NPTF)

DISCHARGE
(1/4” NPTF)

PRESSURE
ADJUSTMENT

BLEED PORT AND
PRESSURE GAGE PORT
(1/8” NPTF)
VACUUM GAGE

FIGURE 3

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

ALTERNATE NOZZLE PORT
PRESSURE GAGE PORT 1/8”

DISCHARGE
PORT 1/8” INLET 1/4”

™~ /

/ EASY FLOW
INLET 1/4” BLEED VALVE

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.
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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 olil,
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:

. A boost pump is a fuel oil pump subject to the same restrictions as
any other fuel pump.

. Install a boost pump as close to the supply of fuel oil as economically
and physically possible.

. 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

Pump
Includes Rotation | Delivery --
ltem Pump (from GPH @
Model shaft RPM
end)
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 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= 8GPH
2= .75GPH
3= 1.35GPH
4= 2.25GPH

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:

GPH Nozzle @ 150 psi
GPH Nozzle @ 300 psi

.5 GPH
.0

.0 GPH Nozzle @ 100 psi

.0

.2

GPH
GPH
GPH Nozzle @ 125 psi GPH
5 GPH Nozzle @ 100 psi

Total = 25.85 GPH

b~ wNPF

I ommun
'_\

P ONWER

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.




Example:

H2BA 100 ASVA-T118 H38A-106 AZVATI1G

S | %ﬁa L@: @m
INCORBECT
ﬁ 74 6P %PH 2GPH 12 6PH t GPH

154 GPY

H2BA 100 AZVE7E16 H3BA-100

CORRECT ’ ﬂ@‘tﬂ i@b L(_@Jﬂ

S GPH 26PH 12 GFH 1 GPH

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




12" 0.0 TUBING—INLET LINE SUNTEC BOGST
FUMP & MOTORSEY

FIGURE 1 LOW PRESSURE SIDE INSTALLATION

Line Size 1/2" 0.D. Tubing 5/8" 0.D. Tubing 1/2" Pipe

Lift 0-7 | 10 15 07 | 10 15 0-7 | 10
100" | 100°
64 | 49 24 100 65' 100
a4 W 17 95' 48 90
TABLE 1 MAXIMUM INLET LINE LENGTH

Pump
Model

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:
. The manifold is to be above all the pumps being supplied.
. The manifold should be level at worst case. Aslight rise in the system
will aid in air-purging.
. A 2-ft. riser or kick at the end of the run will insure the manifold fills.
. Alarge return line is necessary to prevent siphoning of the manifold
and/or overflowing of the vent.
. 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.




MAX. INTAKE GAGE 32" D0 TUBING—  VENT__
PRESSURE AT FIRST MANIFOLD LINE 4
BURNER 10 PSt,
USEAC-30PSI 0 2 FTMIN.
GAGE - FEEDER
INES

SUSPENDED FURNACES

SHUT OFF VALYE

AUXILIARY FIHTER

e

1127 0.0. TUBING
RETURN LINE

- 1-1/4" PIPE

BOGST PUMP
& MOTORSEY

APPROX. 3 INGHES

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’

TABLE 2 MAXIMUM HORIZONTAL LINE LENGTH*
(10-20 PSI/ SPRING, FACTORY PRESET AT 10 PS/)

*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.
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FEEDER
INES

SYSPENDED FURNAGES

SHUT DFF VAIVE \‘4

142 0.0 TURING—
AUXILIARY FITER NLET LINE

\‘ / . 4-1/4" PIPE

42760 TUBING
RETURN LINE

15§T, \\ SUNTEG
MAX. LIFT ‘ BOOST PLMP
TANK 4 b & MOYORSET

.

=
APPROX. 3 INCHES

FIGURE 3AUXILIARY 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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MANIFOLD AR BLEED—
MAX. INTAKE PRESSURE  HIGREST POINT IN LINE
AT BURNER 10 PSI FIPE GAF
030PSE O\
PRESSURE GAGE _ Y,

12" 0.0, THBING
MAMFOLQ LIKE

PRY-38
[T
Ly LN
35 FT. #2

MAX, SUSPENDEDR ?HRNABES

xilany | I
Al i SHUT OFF SUNTES BOOST

FILTER :
£ 4 VALVE Pl
1427 .0. TUBING-~INLET LINE = ?/MP& MOTORSET

1/2" 0.0 TUBING—
RETURN LINE

APPROX. 3 INGHES

FIGURE 4 PRESSURIZED SYSTEM INSTALLATION

. 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.

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

. 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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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.

RELIEF

7 LL@ @3 ;‘j‘fﬁwﬁ
L E

PRESSURIZED LOOP

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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BOOST
PUMP
MOTOR

FIGURE 5 WIRING FOR CONSTANT OPERATION

GONNELT PRESSURE
SWITCH TO FUEL
mn;&g;gg?m UNIT GAGE PORT
o 1/8 NIPPLE OF LENGTH
{PART NO. 126117) 10 CLEAR STRAINER
COVER
1/8 TEE
178 PIPE PLUG

PRESSURE SWITCH

| MANUAL BOOST
LOWVOUIAGE |4 PUMP SWITCH _ 1 0GEQ-—CONTINUGUS OPERATION
TWOCONDUCTOR & FC Gren—oPERRTES ONLY UPON

WIBRE BURNER DEMAND

SWITCH RELAY
MINNEAPOLIS HONEYWELL
.. TYPE NG RABSA
GENERAL CONTROLS CO.

TYPE NO. 50000068

PENN CONTROLS INC.,
) ) TL‘ TYPE BO. 7IBEOHY

L INE VOLTAGE Togopgt  WHITE ROGERS CG.

TYPE 80, 80943
POWERSUPPLY  PUMPMOTOR b oo EnT

FIGURE 6 WIRING FOR INTERMITTENT OPERATION

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.




TROUBLE SHOOTING

PROBLEM

SOLUTION

Boost Pump
doesn’t run

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

Boost Pump
runs, but
doesn’t

supply oil

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.

Boost Pump
supplies oil
but burners
do not fire

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.

Burner pump
seals leaking

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

PREBSURE
GAUGE

NGZZLE PORT
{18-NPTE

{MEET PORT
1/4-NPTF

PORT 1/8-NPTF

OPTIONAL

INLET

OPTIORAL
RETURN
1/8-NPTF

INLET PORT
1/4-NFTF

INLET GR
SUCTION
LINE

EASY FLOW
BLEED VAEVE

RETURN & INTERNAL
BY-PASS PORT
H4-NFTF

INLET PORT
1/4-NPTF

OPTIONAL

R.H. NOZZLE
PORT 1/8-NPTF.

EASY FLOW
BLEED &
GAGE PORT
1/8-NPTF

FIGURE 1

INLET PORT
1/4-NPTF

INLET OR
SUCTION
LINE

PRESSURE
ADJUSTMENT

FIGURE 2




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 llI- 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).

DO

Use 37° 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 V-1 if pump fails to prime or deliver.

TANK ABOVE THE PUMP OR GRAVITY FEED

/SHUT OFF DO NOT USE
VALVE CHECK VALVES
FOR SERVICE H IN GRAVITY FEED

INSTALLATION!
FILTER %

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.




TANK BELOW THE PUMP OR LIFT FEED

FIGURE 4

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
DO NOT

Use compression fittings. (Will eventually leak.)

Use teflon tape. (Will void warranty.)

Exceed 10 psi (manufacturer) or 3 psi (NFPA) inlet and return line
pressures.

Use check valves in gravity feed systems.

DO

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.




PRESSURE GAGE

PORT 1/8”
READ OPERATING RETURN 1/8”

PRESSURE J /
\ REGULATE
/ PRESSURE

NOZZLE /

PORT 1/8”

\ EASY FLOW
AIR BLEED VALVE
OPTIONAL

INLET 172" — (DO NOT READ

OPERATING PRESSURE)
/ RETURN 1/4”

1/16” BY-PASS PLUG
INSERT FOR 2-PIPE SYSTEM *———RETURN LINE
(USE 5/32" ALLEN WRENCH

FIGURE 5

INLET PORTS 1/4”

(USE EITHER
PORT)

NEW EASY FLOW
AIR BLEED VALVE

REGULATE AND GAGE PORT
PRESSURE

*—_ NOZZLE
PORT 1/8”

BY-PASS PLUG \ RETURN
INSERT FOR TWO-PIPE PORT 1/4”

SYSTEM ’\

RETURN LINE

FIGURE 6




Connect the return line to the fuel unit return port.

Use 37° 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-installed two-line system
is self-priming).

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

NOTE

Atwo-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

SHUT OFF
VALVE FOR SERVICE
i DO NOT USE CHECK

VALVES ON GRAVITY
FILTER FEED SYSTEMS!
NOZZLE
3-4 INCHES 4

RETURN ABOVE
INLET

RETURN/
LINE

FIGURE 7

NOTES FOR FIGURE 7

1.
2.

3.
4.

H = vertical distance from top of tank to centerline of pump.

“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.
See page llI-7 for line sizing.

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.




TANK BELOW THE PUMP OR LIFT FEED

FILTER - NOIILE

F=—N

L

RETURN LINE TERMINATES
3-4 INCHES ABQVE INLET LINE

FIGURE 8

NOTES FOR FIGURE 8

1.
2.

3.

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

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.

. System running vacuum should not exceed 12 in. hg. for single-stage

fuel units or 17 in. hg. for two-stage fuel units.

. 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.

. See page llI-7 for line sizing.




LINE SIZING ¢ 7TWO-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 90° 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 0° F and 20° F, respectively

GEARSET/INLET LINE FLOW e GALLONS PER HOUR
Sunéelc ALALIB B ol |5 |n )
M 7*** 7*** 82** 89**

h‘l’o.e scpt |7 com | opn 7 corg | 880 | €851 | 882 | 38 JLI5 |06 yg | HA IS (HG | HT

Flow at
1725rpm | 16 | - | 18

Flow at
3450 tpm | 17 | 20 | 21 | 25 | 28 | 33 | 39 (38|46 (60|78 [61]69(79|93 |- |-

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.

L

FIGURE 9

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

@ _______________________|
Tube Size Tank Below Pump Tank Above Pump
0.D. (inches)
(.035" wall) Single-Stage Two-Stage Single-Stage Two-Stage
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

1
Tube Size Vacuum*

0.D. (inches)
(.035" wall) Tank Below Pump Tank Above Pump

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

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

NOTES

. Kinks or sharp bends in lines will increase vacuum.

. Return line pressure should not exceed 10 psi (manufacturer) or 3 psi
(NFPA).

. The installation instructions supplied with each Suntec fuel unit shows
line lengths based on calculations from the above formula.

. Ifthe 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 I1V-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.

. 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.)




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)

MANIFOLD

NOT RECOMMENDED

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 11-23.




TWO-PIPE e« (TANK ABOVE OR BELOW FUEL UNITS)

7 N
/ \

1€

INLET MANIFOLD
RETURN MANIFOLD

NOT RECOMMENDED

FIGURE 11

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 Ill-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.
. Line sizes are a compromise.
. Troubleshooting is more complicated.
. 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 11-23.




CHECK VALVES, OTHER VALVES AND
THERMAL EXPANSION

Check Valves. Aproperly-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 40° F to 70° 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).
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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.

SUPPLY  CHECK  PRESSURE
LINE VALVE  CONTROL VALVE BURNER

~ —
—n
2 =

—-— 3 -

FIGURE 12 CLOSED OIL SYSTEMS

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

. Aclosed 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.

. 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.

MANUAL SHUT-OFF DUAL FUEL BURNER
VALVE

b,

L

FIGURE 13 CLOSED OIL SYSTEM, DUAL-FUEL BURNER

1. Aclosed circuit will occur between the manual valve and the burner
if the valve is closed during alternate fuel operation.

SUPPLY (HECK BY-PASSING VACUUM-OPERATED
LINE  VAIVE REUEFVAIVE  BAFETY VALVE

N TS S | Oj
v— 7.—1 el

/
BUANER

RETURN TO SUPPLY

FIGURE 14 BY-PASSING RELIEF VALVE INSTALLATION




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.




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:
v/ 6 inches mercury for single-stage one-pipe.
12 inches mercury for single-stage two-pipe.
17 inches mercury for two-stage two-pipe.
Check and adjust system pressure, if necessary.
Check CO, or O, and system draft.
Check for smoke and adjust to a trace. Zero smoke is unclear as to
where you are in adjustment.
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

Clogged strainer or filter

Clogged nozzle

Air leak in intake line

Restricted intake line
(high vacuum reading)

A two-pipe system that
becomes airbound

A single-pipe system that
becomes airbound

Slipping or broken coupling

Rotation of motor and fuel
unit is not the same as
indicated by arrow on pad at
top of unit

Frozen pump shaft

Fill tank with oil.

Remove and clean strainer.
Replace filter element.

Replace nozzle.

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

Replace any kinked tubing and
check any valves in intake line.
Check form 440100 for line sizes.

Check for and insert by-pass plug.
Make sure return line is below oil
level in tank.

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.

Tighten or replace coupling.

Install fuel unit with correct rotation.
See form no. 440100.

Return unit to approved service
station or Suntec factory for repair.
Check for water and dirt in tank.
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FUEL PUMP e TROUBLESHOOTING GUIDE

CAUSE

REMEDY

—
OIL LEAK

Loose plugs or fittings

Leak at pressure adj. screw
or nozzle plug

Blown seal
(single-pipe system)

Blown seal
(two-pipe system)

Dope with good quality thread
sealer. Retighten.

Washer may be damaged.
Replace the washer or o-ring.

Check to see if by-pass plug has
been left in unit. Replace fuel unit.

Check for kinked tubing or other
obstructions in return line.
Replace fuel unit.

Replace fuel unit.

Tighten cover screws or replace
damaged gasket.

NOISY OPERATION

Bad coupling alignment

Airininlet line

Tank hum on two-pipe system
and inside tank

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

Check all connections. Use only
good flare fittings.

Install return line hum eliminator
in return line.

L
PULSATING PRESSURE

Partially clogged strainer
or filter

Air leak in intake line

Remove and clean strainer.
Replace filter element.

Tighten all fittings.




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.

S
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.

L
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.
IV-6




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.

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

VACUUM TEST e FOR FUEL UNITS AND INLET LINES

FUEL UNIT -- SINGLE-PIPE SYSTEM

114 NPTF

PRESSURE
ADJUSTMENT

EASY FLOW
BLEED &
GAGE PORT
/8 NPTF

FIGURE 1 VACUUM GAGE LOCATION FOR SINGLE-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.

FUEL UNIT -- TWO-PIPE SYSTEM

1/4 NPTF

b\ - PRESSURE
l’tg) ADJUSTMENT
)

EASY FLOW
BLEED &
GAGE PORT
118 NPTF
RETURN
PORY

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 2).
Step 2. Remove return line.




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

SINGLE-PIPE

COVER
INLET

¥
T0<— >
NOZZLE @ @ O) 10 SUPPLY TANK

BLEEDER

\

OPTIONAL
INLET

TWO-PIPE

OPTIONAL | RETURN
INLET

FIGURE 3 VACUUM GAGE LOCATION FOR SYSTEM TEST

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 | 6in. hg. 2in. hg. 6in. hg. 2in. hg.

Two-Pipe System 12in. hg. 12in.hg. | 17in. hg. 17in. hg.

Step 4.

Step 5.

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).

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.

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.

Step 2.
Step 3.

Step 4.
Step 5.

If fuel unitis on a positive head system, shut tank valve OFF
before installing gage.

Install gage in gage port.

Turn burner ON if pump is on single-pipe lift system, bleed
pump at the bleed valve.

Observe gage (disregard needle “jiggling”).

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.

Turn burner OFF. The pressure should fall to zero or to the
amount of head on the fuel unit.




80 1270
40 @ '¢°7e— GAGE PORT
0

200 PRESSURE

X PRESSURE ADJUSTMENT
et

Y 4 @) 0

NOZILE BLEEDER
PORT 0
PRESSURE CAN
INLET PORT INLET PORT
174 NPTF 1/4 NPTF
NOZZLE —— Ve

PORT
PRESSURE

PRESSURE
ADJUSTMENT

EASY FLOW
BLEED &
GAGE PORT
1/8 NPTF

FIGURE 4

PRESSURE GAGE LOCATIONS FOR OPERATING PRESSURE TEST

FUEL UNIT OPERATING AND CUT-OFF PRESSURE

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

NOTE:

Install gage into nozzle port.

Turn burner ON and observe gage.

Adjust pressure, if necessary.

Turn burner OFF and observe gage. Pressure should drop to
80% or higher.

If pressure drops below 80% or continues to decay, the fuel
unit has faulty cut-off and should be repaired or replaced.

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 afuel unit cover is removed. Make this acommon 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

StDrgls?g rr]gltlic()%el Nozzle Capacity Rating
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

\Y 3gph
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.
(Al 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 \ 3 Al Al 1.133" | 3715732 Not Req.
Y 7 - Y82 & Earlier | 1.345" | 3715732 | 3773231/ 3754732
Y 7 - D82 & Later | 1.620" | 3715744 Not Req.
-2,-3,-4 All 1.345" | 3715732 | 3773231/ 3754732
-5 All 1.620" | 3715744 Not Req.
T 16 All All 1.620" | 3715742 Not Req.
G 23 All All 1.620" | 3715746 Not Req.
*Model Revision = last number of model number EXAMPLE: B2VA-8216-5

FIGURE 1 STRAINER REPLACEMENT




Installation of strainer part no. 3715732 in medium-height covers*

FIGURE 2 STRAINER INSTALLATION

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

Set strainer (part no. 3715732) on large coil.

Install new gasket.

Slide cover over gearset.




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.

b
C.
d

Abrasive. Accelerate wear on moving parts.
Blocking. Clog filters, strainers and oil passages.
Corrosive. Chemically attack metal elements.
Biological. Cause all of the above.

Relative contaminant size:

a.

b.
C.
d

Smallest particle visible to the human eye = 40 microns.
Bacteria = 2 microns.

1 micron = .000039 inch.

100-mesh screen opening = .0059 inch = 149 microns.

Contamination notes:

a.

b.

If filters require changing more than once a year, the filter is too
small or the fuel system is too dirty.

If the fuel system is dirty, it should be pumped out, treated and refilled
with clean oil.

If moisture is present, it can rust the fuel system and parts, and
provide a breeding ground for bacteria.

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.

. When replacing filter elements, care should be taken to not introduce

the contaminant downstream to the fuel unit.

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

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.

. 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.




SOLENOID VALVES -- SERVICE

R VALVE C VALVE

O

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.
Step 2.

Step 3.
Step 4.

Step 5.
Step 6.

Remove nozzle line at the burner assembly end and place into
container (to catch oil).

Start burner and watch for oil to run from the open line. If YES,
go to Step 9. If NO, go to Step 3.

Turn burner OFF.

Check for power to the coil. If YES, go to Step 5. If NO, repair
electrical supply and recheck.

Remove nut which holds the coil into the valve assembly.
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.

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.

Replace tube assembly or complete valve assembly.

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.




VALVE ASSEMBLY PARTS

Item No.

0

S o0
ﬁ(@) 0—® ®

Description

5o
oo

Part Order Number

“R" Valve “C”" Valve

Coil nut
Coil for

R642N

R641D

R753

C642N

C641D

C753
Base plate screw (2)
Base plate
Tube assembly
“O"ring
Valve Body
Gasket (2)
Nozzle Screw
Electrical connector
Electrical connector
Electrical connector

3753818 3753818

3713642
3713809
3713790 -

- 3713642
3713809
3713790
3773421
3753864
3713766
3773461
3723815

3773421
3753762
3713766
3773461
3723810
2779261
3753835

3753865




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 nhominal 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 INAFOUR- DIGIT

IV-19




CODE. EXAMPLES OF CODES: THREE-DIGIT--H85, FOUR-DIGIT--
C852. REFER TO THE CHART BELOW TO DETERMINE IF PRODUCT
IS IN-WARRANTY. THIS SYSTEM WILLAPPLY TO ALL PRODUCTS.

=S M|T/H|Y/D|RIAlUL|IIC

MONTH: [JAN| FEB | MARAPRILMAY | JUNE [JUHLYAUG [SEPT OCT{NOV [DEC

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 INATHREE-
OR FOUR-NUMBER CODE.

cooe {1 2 1314567 89101112

MONTH:|JAN| FEB |MAR|APRIL|MAY JUNE [JULY|AUG|SEPT|OCT |NOV |DEC

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.




BALDORRELIANCENF

Product Information Packet

CL3509

1HP,3450RPM,1PH,60HZ,56C,3520L, TEFC,F1

Copyright © All product information within this document is subject to Baldor Electric Company copyright © protection, unless otherwise noted.



BALDOR-RELIANCEPFP

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
NEMA-NOM-EFF 68 PF 82
RATING 40C AMB-CONT
CcC USABLE AT 208V 6.1
DE 6205 ODE 6203
ENCL TEFC SN
SFA 14/7
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BALDORRELIANCEF 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 Il, HEX WSHR SLTD U 1.000 EA
51XW0832A07 8-32 X .44, TAPTITE Il, HEXWSHR 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 EXEN, 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 Il, HEXWSHR 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 Il, HEXWSHR 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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BALDORRELIANCEF 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
LCO001A01 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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BALDORRELIANCEF 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: 15LB-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: 3.5LB-FT

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

Temp. Rise @ S.F. Load: 90C 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: 35 4.2 5.0 5.9 7.0 8.4 7.0
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BALDOR-RELIANCEFP

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

Performance Graph at 230V, 60Hz, 1.0HP Typical performance - Not guaranteed values

BALDOR ELECTRIC COMPANY
Typical performance - not guaranteed values.
GEFF TORQUE
JiPF (LB-FT) RPM WWATTS
100F 4.0F 3,590  2,000F
95?— 3.8; 3,540F 1,900?—
902— 3.6§— 3,490; 1,800;
85§— 3.4§— 3,440F 1,7002—
soi— 3.2§— 3,390F 1,600§—
75§— 3.oi— 3,340 1,500;
705— 2.8; 3,290 1,400?—
655- 2.6; 3,240?— 1,300?—
6o§— 2.4§— 3,190F 1,2oo§—
552— 2.2§— 3,14o§— 1,1oo§—
5o§— 2.o§— 3,090 1,000?—
45§— 1.82- 3,040 9002—
405— 1.6§- 2,990?— sooi—
35§— 1.4§— 2,940 7oo§—
30§— 1.2§— 2,890F ﬁooi—
25§— 1.o§— 2,840F sooi—
zoi— o.si— 2,790F 4ooi—
15§— o.6§— 2,740?— 300?—
105— o.4§— 2,690 zooi—
5— o.zi— 2,640F 1002—
ot 0.0t 2,590% ot
# Guest 7/29/2013 ACPERF, record # 10114

AMPS

THP 1PH 60 HZ 3450 RPM 230V 3520L
TORQUES(LB-FT): PO=4.25 PU=3.5 LR=4.75 LRA=38
TRQWE__ AVPS
M FF

WATTS — — — — — PE

WINDING # 35WGX964

10.0: —
o.5F
9.05—
8.5;
8.0;
7
7.0f
6.5F
6.05—
5.5;
s.0f
asf

4.0F

3.5}/
3.0F

0.5H

0.0 *

25 50 75
PERCENT OF RATED OUTPUT (1 HP)

125 150
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BALDOR-RELIANCEFP

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

510-520 = 12.25

6.62

35LYT946

415

THERMAL
(WHEN REQD)

4 HOLES
.38-16 TAP
ON 5.88 DIA. B.C.

521-528 = 13.25
529-535 = 14.12
536—546 = 15.50
—| 2.06 |—
5.73
—l—12
— 1.88 |- 1
19 KEY 2.24
/  1.38 LONG
4 e —
(0 [ i
] 6.81
4.500
E‘ﬂ,f 7 - Sy - 4.297 6-50
16245
@ o ) f
B 350592
— | - . {
3.78 |—3.00 r2.75 —
4 SLOTS ~— .66
.34 WIDE 4.62
| 4.32
LEAD 'HOLE
.88 DIA

6.50

9Y6LATCE

CUSTOMER IS RESPONSIBLE FOR DETERMINING THAT MOTOR PERFORMANCE IS SUITABLE IN THE APPLICATION.
REV. DESC: NEW
REV. LTR: — |BY: KCT |REVISED: 12:24:47 11/14/2003 | TDR: 317575 BALDOR ELECTRIC CO’
FILE: AAADO111242 REF: 35LYT946
AYBLATIGS STD FACE MTD HORZ 56C TEFC 35L, 2 POLE "W’ BASE (35BA4010)

MTL: —
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BALDOR-RELIANCEF Product Information Packet: CL3509 - 1HP,3450RPM,1PH,60HZ,56C,3520L, TEFC,F1

CD0O0O01

1-BLU
2—WHT
3-0RG LINE A | UNE B| JOIN
L(m HIGH STD 1 4,5 2,3,8
4-YEL HIGH OPP 1 4,8 2,35
APHASE cm—n N J—BRN LOW STD | 1.3.8 | 2,45 -
OPTIONAL M- N ___ J—BRN LOW OPP | 1,35 | 2,48 -
THERMOSTAT
8—RED
\ 5—BLK
B PHASE

NOTES:

1. STANDARD ROTATION IS CCW FACING END OPPOSITE
SHAFT EXTENSION.

CENT 2. OPTIONAL THERMOSTAT IS PROVIDED WHEN SPECIFIED.

SWITCH
3. MULTIPLE CAPACITORS ARE CONNECTED IN PARALLEL
UNLESS OTHERWISE SPECIFIED.

WHT/GRY 4. LEAD COLORS ARE OPTIONAL. LEADS MUST ALWAYS BE
NUMBERED AS SHOWN.

|~

| {
I\

K ELEC CAP /

REV. DESC: REVISE TO SHOW OPTIONAL COLORS BALDOR ELECTRIC Co

REV. LTR: D |BY: JLP  |REVISED: 04/08/99 1:16 TDR: 0178636

1000d0

FILE: AAAOODQ7405 MDL: —
1000dd0 TYPE L, DV, REV, 6 LEADS

MTL: —
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BALDORRELIANCENF

Product Information Packet

VEM3555

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.



BALDOR-RELIANCEPFP

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. VEMB3555

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

CcC USABLE AT 208V

DE 6205 ODE 6203

ENCL TEFC SN
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BALDOR-RELIANCEPFP

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

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
LCOO005E01 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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BALDORRELIANCEF Product Information Packet: VEM3555 - 2HP,3490RPM,3PH,60HZ,56C,3526M,TEFC,F1,N

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: 52C 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: 11 1.47 1.93 2.44 3.0 3.61 2.78
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BALDOR-RELIANCEFP

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

Performance Graph at 460V, 60Hz, 2.0HP Typical performance - Not guaranteed values

SEFF
PF

95

85

65

55

45

35

25

15

5

100¢

90F

sof

75F

70F

60F

s0f

40F

30F

20F

10F

ot

TORQUE

(LB-FT)
10.0

9.5
9.0
8.5
8.0
7.5
7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0

0.5

0.0t

# Guest 7/29/2013 ACPERF, record # 31837

RPM

3,600
3,590F
3,580F
3,570F
3,560
3,550F
3,540F
3,530F
3,520f
3,510f
3,500F
3,490F
3,480F
3,470F
3,460
3,450F
3,440F
3,430F
3,420F
3,410f

3,400"

WATTS
4,000

3,800

3,600

3,400

3,200

3,000

2,800

2,600

2,400

2,200

2,000

1,800

1,600

1,400

1,200

1,000

800

600

400

200

0

BALDOR ELECTRIC COMPANY

Typical performance - not guaranteed values.

AMPS
4.01

0.8f
0.6

0.4f

0.2

0.0

2 HP 3 PH 60 HZ 3490 RPM 460 V 3526M

TORQUES(LB-FT): PO=14.2 PU=6.33 LR=11.2 LRA=25.9

ToRQUE _____ _ _ _ _ _ _ _ __  _ __  __ AMPS

£FF
P

WINDING # 35WGM774

3.8§
3.6§
3.4§
3.2§
3.0§
2.4§
2.2§
2.0§
1.4§
1.2§

1.0f

25 50

75
PERCENT OF RATED OUTPUT (2 HP)

125 150
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BALDOR-RELIANCEF Product Information Packet: VEM3555 - 2HP,3490RPM,3PH,60HZ,56C,3526M,TEFC,F1,N

510-520 = 12.23
521-528 = 13.23
529-535 = 14.11
536—-546 = 15.48

—| 2.06 |-
— 1.88 |—
13 —|— 19 KEY
= /_1.38 LONG
7.19 RAMEPLATEY
DIA.
L)) L))
_ _ _ = 1
ol @ | o
| L
3.76

35LYJ302

THERMAL
(WHEN
REQ'D)

LEAD HOLE
?.88

4 HOLES
.38-16 TAP
ON ¢5.88 B.C.

CUSTOMER IS RESPONSIBLE FOR DETERMINING THAT BALDOR’S PRODUCT WILL PERFORM SUITABLY IN THE INTENDED APPLICATION.

REV. DESC: UPDATE DRWG PARTS
REV. LTR: ¢ [ VERSION: 02 TDR: 000000738205 BALDOR
FILE: \AAA\00041\631 REVISED: 02:09:50 03/15/2012 VERT 56C TEFC 35M SUPER-E
MTL: — | BY: ENBENBO SH 1 of 1

COCrATIGE
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BALDOR-RELIANCEFP

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

CD0005
1-BLU
LOW VOLTAGE HIGH VOLTAGE
2y) (1Y)
4 5 6
4-YEL ot o5 &Ff
J—BRN
7
OPTIONAL 7 o8 o°f 8 4°
THERMOSTATS
. 1 2 3 1 2 3
b AN
A
T J—BRN
8—RED
5-BLK LINE LINE
3-0RG 2—WHT
NOTES:
1. INTERCHANGE ANY TWO LINE LEADS TO REVERSE
ROTATION.
2. OPTIONAL THERMOSTATS ARE PROVIDED WHEN
SPECIFIED.
3. ACTUAL NUMBER OF INTERNAL PARALLEL CIRCUITS
MAY BE A MULTIPLE OF THOSE SHOWN ABOVE.
4. LEAD COLORS ARE OPTIONAL. LEADS MUST ALWAYS BE
NUMBERED AS SHOWN.
(@]
o
3
REV. DESC: REVISE TO SHOW OPTIONAL COLORS 3
REV. LTR: E |BY: JLP  |REVISED: 01/19/99 10:15 TDR: 0171435 BALDOR ELECTRIC CO' o
S000d0 ;";E iAA0000514O VDL — 3PH, DV, 9 LEADS
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BALDORRELIANCENF

Product Information Packet

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.

For Baldor Sales and Support, Please Contact: Walker EMD e http://www.walkeremd.com e Toll-Free: (800) 876-4444 « Phone: (203) 426-7700 « Fax: (203) 426-7800



BALDOR-RELIANCEPFP

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

For Baldor Sales and Support, Please Contact: Walker EMD e http://www.walkeremd.com e Toll-Free: (800) 876-4444 « Phone: (203) 426-7700 « Fax: (203) 426-7800

CAT.NO. KL3400
SPEC. 34C63W20
HP A7
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
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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BALDOR-RELIANCEF Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L, TEFC,F1

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 Il, HEX WSHR SLTD U 1.000 EA
34EP3102A01SP FR ENDPLATE, MACH 1.000 EA
51XW0832A07 8-32 X .44, TAPTITE Il, HEXWSHR 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 Il, HEXWSHR 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 Il, HEXWSHR 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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BALDORRELIANCEF Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L, TEFC,F1

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
LCO001A01 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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BALDOR-RELIANCEF Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L, TEFC,F1

Performance Data at 230V, 60Hz, 0.17HP (Typical performance - Not guaranteed values)

General Characteristics

Full Load Torque: 0.5LB-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: 50C Locked-Rotor Torque: 2.13 LB-FT

Temp. Rise @ S.F. Load: 61C 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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BALDOR-RELIANCERF Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L, TEFC,F1

Performance Graph at 230V, 60Hz, 0.17HP Typical performance - Not guaranteed values

BALDOR ELECTRIC COMPANY WINDING # 34WGW020
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BALDOR-RELIANCERF Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L, TEFC,F1
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CUSTOMER IS RESPONSIBLE FOR DETERMINING THAT BALDOR'S PRODUCT WILL PERFORM SUITABLY IN THE INTENDED APPLICATION. [

REV. DESC: EXTEND CENTER LINE ON RIGHT VIEW, CLEAN UP DIM'S

REV. LTR: L | VERSION: 04 TDR: 000000762603 B-A-LDOR

FILE: \AAA\00038\920 REVISED: 08:33:13 08/30,/2012 STD VERT 34L NEMA 56C TEFC

MTL: — [ BY: ENMICW1 SH 1 of 1
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BALDOR-RELIANCERF Product Information Packet: KL3400 - .17HP,1725RPM,1PH,60HZ,56C,3408L, TEFC,F1

CD0O0O01

1-BLU
2—WHT
3-0RG LINE A | UNE B| JOIN
L(m HIGH STD 1 4,5 2,3,8
4-YEL HIGH OPP 1 4,8 2,35
APHASE cm—n N J—BRN LOW STD | 1.3.8 | 2,45 -
OPTIONAL M- N ___ J—BRN LOW OPP | 1,35 | 2,48 -
THERMOSTAT
8—RED
\ 5—BLK
B PHASE

NOTES:

1. STANDARD ROTATION IS CCW FACING END OPPOSITE
SHAFT EXTENSION.

CENT 2. OPTIONAL THERMOSTAT IS PROVIDED WHEN SPECIFIED.

SWITCH
3. MULTIPLE CAPACITORS ARE CONNECTED IN PARALLEL
UNLESS OTHERWISE SPECIFIED.

WHT/GRY 4. LEAD COLORS ARE OPTIONAL. LEADS MUST ALWAYS BE
NUMBERED AS SHOWN.

|~

| {
I\

K ELEC CAP /

o
©
[}
REV. DESC: REVISE TO SHOW OPTIONAL COLORS 8
REV. LTR: D [BY: JLP [REVISED: 04/08/99 1:16 | TDR: 0178636 BALDOR ELECTRIC Co. 2
1000a0 ;";E iAAOOOO”% MRL: — TYPE L, DV, REV, 6 LEADS
Page 8 of 8

For Baldor Sales and Support, Please Contact: Walker EMD e http://www.walkeremd.com e Toll-Free: (800) 876-4444 « Phone: (203) 426-7700 « Fax: (203) 426-7800



ASUA
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Aluminum Body Solenoid Valves

Direct Acting or Piloted

178" to 3" NPT

Features

* Lightweight, low-cost valves for air service
* |deal for low pressure applications

* Provides high flow, Cv up to 138 (Kv 118)
* Air and vacuum service

Construction

Vaive Parts in Gontact with Fluids

302 Stainless Steel

+For 8040H006, 8040H007, 5040HO08, spring malerial is 17-7 PH

Electrical
Wall Rating and Power
Gonsumplion Spare Gail Part No.
scl(ﬂ?';fg AG General Purpose| Expiosionproof
Glassof | DC VA VA

Insulalion| Watls | Walls {Holding| inrush | AC 114 AC DG
6 | 407236210 :
F 116 | 1041 25 70 |238610

238710236614 236714
69

.‘ Sl2s2] s e
Standard Veltages: 24, 120, 240, 480 volts AG,

6, 12, 24, 120, 240 volts DC. Must be specified when ordering. Gther voltages
available when required. (Nole: 24 volt AG, 60 Hz not available with 28.2 watt cail)

)

€T ® < CE

7

8040

Solenoid Enclosures

Standard: RedHat !l - Waterlight, Types 1, 2, 3, 35, 4, and 4X; RedHat - Type L.
Optional: RadHat 1| - Explosionprool and Watertight, Types 3, 3§, 4, 4X, 6,
6P, 7, and 9; RedHat - Explosionproof and Raintight, Types 3, 7, and 9.
{Except EF8215A40 and EF8215A00, which are suitable for Types 3and 7
{C and D) only and have a T2B temperature rating code.)

To order, add prefix "EF” to catalog number.

See Optional Features Section for other avaifable options.

Nominal Ambient Temp. Ranges

AC
RedHat Il/RedHal RedHat I RedHal
0T to (25T
8oae (-40°C 0 52°C) - -
5245 32F to 125F 32°F to 104 (%%Ft?zgcﬁ
(0°C 1o 52) (OCtATC} | §0q'F140°C oocasionally)
Refer to Enginsering Section for defails.

i et

Approvals:

GSA certified to:

8040 Series:

1) Standard G22.2 No. 139 “Electrically Operated
Valves,” File 10381,

2) Automatic Gas Valves Z21.21 (6.5), File 112872,

3) Automatic Gas Safety Shutoff Valves G/l (3.9),
File 112872.

8215 Series Normaliy Closed:

1) Standard G22.2 No. 139 °Electrically Operated
Valves,' File 10381.

2) Automatic Gas Valves 221.21 {6.5), File 112872.

8215 Serles Normally Open:

1) Standard G22.2 No. 139 "Electrically Operated
Valves,® Fils 10381,

UL listed, as indicated. F# approved {Normally Closed

only, except Catalog Numbers 8215A090 and 8215A040).

RedHat Il meets applicable GE directives.

Refer to Engingering Section for details.




ASVO

Specifications (English units)

Operaling Pressure Max. Wall Raling/
Oillereniial (psi) Fluid Const. Class ol Coil
Pipe | Oriice Cy Gas Max. AC | Max. OC { Temp.'F | Aluminum Body Rel. Insulalion @
Size Size Flow Capacity Air-Fusl | Air-Fusl e
{ins.) | {ins.} | Faclor | Bluhr® Gas Gas AC | OC { Calatop Number | AC | OC 7 Lisling AC ac
1/8 516 1.0 §3,700 0 15 125 8040H006 1 O 6.1/F
1/4 5/16 1.1 59,000 0 15 - 125 | - 8040H007 11 O 6.1/F -
3/8 5116 1.2 64,400 0 15 - 125 | - 8040H008 1 O 6.1/F -
3/8 34 3.4 183,000 0 50 25 125 | 104 8215G010 2 O 10.4/F | 11.6/F
3/8 3/4 3.5 - 5 125 125 125 | 104 8215G001 @ 1 QO 6.1/F | 11.6/F
12 3/4 54 291,000 0 2 - 125 | - 8040G022 13A O i0.1/F -
172 34 44 238,500 0 50 25 125 | 04 8215G020 2 O 104/F | 11.6/F
12 34 48 - 5 125 125 125 | 104 | 82156002 @ 1 O 6.1/F | 116/F
314 34 95 512,000 0 2 - i25 1 - 80406023 138 O 104/F -
3/4 3/4 5.1 247,500 ] 50 25 125 { 104 8215G030 4 O 10.4/F | 11.6/F
3/4 34 5.1 - 8 125 125 125 1 104 | 8215G003 @ 3 O 6.1/F | 11.6F
1 15/8 21 1,114,000 0 75 25 125 | 77 82158050 @ 6 | 16 O 15.4/F | 14.9/B
i14 15/8 32 1,730,000 0 25 25 125 | 77 82158060 @ 6 | 16 O 154/F | 1498
11/2 15/8 35 1,800,000 0 25 25 125 | 77 82158070 @ 6 | 16 O 15.4/F | 14.9/B
2 2 332 60 3,251,000 0 25 15 125 | 77 82158060 @ 7 {17 O 15.4/F | 14.9/B
2112 3 117§ 5,621,000 0 - 126 | - §215A090 @ 8 O 28.2fF -
3 3 138 7,430,000 0 - 125 | - 82165A040 @ 8 O 28.2fF .
HORMALLY OPEN {Open whon de-enerized P
3/8 34 32 172,500 0 125 125 i25 | 104 82156013 ¢ ® 10.4/F | 11.6/F
ir2 34 4 206,250 0 125 125 125 | 104 8215G023 ¢ ® 10.9/F | 1.6/
i 34 46 247,500 0 125 125 i25 | 104 82156033 10 ® 104/F | 11.6/F
1 158 22 1,191,750 0 25 15 125 | 77 82150053 12 | 18 [} 154/F | 14.9/B
11/4 15/8 33 1,793,250 0 25 15 126 | 77 8215063 12 1 18 ® 154F | 14.98
11/2 | 15/8 37 1,988,250 0 25 15 125 | 77 8215CG073 13 | 19 ® 154/F | 14.9/B
2 2332 58 3,100,000 0 25 15 125 | 77 8215G083 14 | 20 ® 15.4/F 1 14.9/B
2172 3 117 6,290,000 0 5 - 125 - 82158093 @@ 15 ® 28.2/F -

@® Do not use for Fuel Gas.

@ 0On 50 hertz service, the watt rating lor the 6.1/F sclenoid is 8.1 walls.

@ M Approved Process Control Valves. See Enginearing Saction {Approvais) for delails.

@ Type | enclosure only.

® O = Salely Shuloff Valve, ® = General Purpose Vaive. Refer fo Engineering Seclion (Approvais) for details,
® 1" W.C. Drop @ 2" W.C. Infet Pressure, 1,000 Btu/cu.ft. or more, 0.64 Specific Gravity Gas.

@ Not available with 24 voit, 60 Hz coil.

8 8040_8215R2




ASVO

Specifications (Metric units)

8040_8215R2

Operating Pressure Max. Walt Raling/
Ditferentiat (bar) Fluid Const. Class of Coif
Pipe | Drilice | Xv Flow Gas fax. AC { Max. DC | Temp.”C } Atuminnm Body Hef. lnsutalion @
Size Size | Factor | Capacily Air-Fuel | Air-Fuel uL®
{ins.) | {mm) | {m3/h) | Blwhr® | Min. Gas Gas AC | DC | Catalog Number | AGC { OC | Lisfing AC Dc
NDRMALLY GLOSED {Closed whe '
1/8 86 53,700 0 1.0 52 - 8040H006 O
1/4 94 59,000 0 1.0 52 - 8040H007 11 O 6.1/F -
3/8 1.0 64,400 0 1.0 52 - 8040H008 11 O 6.1/F -
38 29 183,000 0 34 1.7 52 | 40 8215G010 2 O 100/ | 11.6/F
3/8 19 30 - 0.3 8.6 86 5 | 40 8215G001 @ 1 O 6.1/F | 11.6/F
12 19 46 291,000 0 01 52 . 8040G022 13A O 10.1/F -
12 19 3.8 238,500 0 34 i7 52 | 40 8215G020 2 O 10.1/F | 11.6/F
1/2 19 441 - 0.3 86 86 52 | 40 82156002 @ 1 O 6.1/F { 11.6/F
3/4 19 8i 449,000 0 0.1 52 - §040G023 13B O 10.1/F -
3/4 i9 44 247,500 0 34 17 52 | 40 8215G030 4 O 104/F | 11.6/F
34 19 44 - 0.3 8.6 8.6 52 | 40 8215G003 @ 3 O 6.1/F | 11.6/F
1 4 18 1,119,600 o 1.7 1.7 52 1 2B 8215B050 ® 6 116 o] 154/F | 14.9/8
11/4 41 27 1,730,000 0 1.7 1.7 52 | 25 82158060 ® 6 | 16 (o] 15.4/F | 14.9/8
1172 41 30 1,800,000 0 1.7 1.7 52 | & 82158070 ® 6 | 16 O 15.4/F | 14.9/B
5 3,251,000 0 1.7 1.0 52 | 25 82158080 ® 7| 17 O 15.4/F | 14.9/8
100 | 5,821,000 0 03 52 - 8215A000 @ 8 O 28.2F -
118 | 7,430,000 0 0.3 - 52 - 82154040 @ 8 O 28.2F -
 (Oper
2.74 172,500 0 86 86 52§ 40 §215G013 9 ® 10.4/F | 11.6/F
34 206,250 0 8.6 4.6 52 | 40 8215G023 ] ® 10./F | 11.6/F
3.9 247,500 ] 8.6 8.6 52 | 40 8215G033 10 ® 10.4/F | 11.6/F
19 1,191,750 0 1.7 1.0 52 | 25 82150053 12 | 18 ® 15.4/F | 14.9/B
11/4 41 28 1,793,250 0 1.7 1.0 52 | 25 82150063 12 | 18 ® 15.4/F | 14.98
1172 41 32 1,988,250 o 1.7 1.0 K2 | 25 82150073 9 ® 15.4/F | 14.9/B
2 53 50 | 3,100,000 0 1.7 1.0 52 | 25 82150083 id | 20 ® 15.4/F | 14.9/B
2172 76 100 | 6,290,000 0 0.3 52 . 82158093 @@ 15 ® 28.2/F -
@ Do not vse for Fuel Gas.
@ 0n 50 herlz service, the watt rating for Ine 6.1/F selenoid is 8.1 watts.
@ FM Approved Process Control Valves. See Enginearing Section (Approvals) for defails.
@ Type 1 enclosure only.
® O = Salety Shuotoff Valve, @ = General Purpose Valve. Aefer fo Engineering Section (Approvals) for details,
® 1" W.C. Drop @ 2" W.C. Intet Prassure, 1,000 Btu/cu.ft. or more, 0.64 Specific Gravity Gas.
@ Not available with 24 valt, 60 Hz coil.
9
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Consi. Rel. 1-4, 9, 10, 13A, 13B

T
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Consi. Ref. 6, 7, 8, 16, 17
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| l:l
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Const. Ref. 12-15, 18-20

IMPORTANT: Valves may be mounted in any position
axcapt all DC constructions and those marked @, which

must ba mounted with the selanocid vertical and upright.
Constructions marked @ must be meunted with the Jr
solenoid vertical and upright or horizonta! only. , ﬁ] T -
someos §..]
A
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INSTALLATION & MAINTENANCE INSTRUCTIONS

2NAY PLASTIC BODY SOLENOID VALVES
NORMALLY CLOSED OPERATION

DESCRIPTION

Bulletin 3260 vaives are 2-way normally closed solenold valves having 2
moldad plastic body designed for both Food handling and non-food handing
service. Standard valves have a TYPE 1 General Putpose Solencid Enclosure,

OPERATION
Normally Closed: Valve is closed when solenoid is de-energized, Valve opens
when solenoid is energized.

METERING DEVICE (Optional)
Valves with Suffix “M” in catalog nembers are provided with a built-in

metering devige.

METERING DEVICE ADJUSTMENT
Increase Flow: Turn metering stem in counterclockwise direction,
Decrease Flow: Turn metering stem in clockwise divection.

INSTALLATION

Check nameplate for correct catalog number, pressure, voltage and service,
TEMPERATURE LIMITATIONS

Maximum valve ambient temperatureis 77°F, Maximum valve fuid tempera-
ture ts 130°F for continuous exposure and 180°F for intermittent exposure.

POSITIONING

This valve is designed fo perform properly when mounted in any position,
However, for optimum life and performance, the solenoild should be mounted
vertically and upright to reduce the possibility of foreign matter sceumulating,
in the plugnut/oore tube sub-assembly srea,

MOUNTING

For valve body mounting dimensions, refer fo Figure 1.

TUBING OR HOSE CONNECTION

Connect tubing or hose to valve according to markings on valve body. Aveid
tubing strain on valve body by properly supporting and aligning tubing. When
tightening fittings, do not use valve body or solenoid as alever. For valves with
bib {ype connections, 1/4-inch LD, hose or 1/4-inch SAE male flare ends,
maximum torgue for tubing connection is 23 inch-pounds (2,8 newton-
meters), Valves that require compressioa fittings for 1/d-inch O D plastic or
metal tubing may be provided with ferrule nuts, an optional feature, There are
two different types of forrale mus, one for plastic tubing and one for metal
tuhing. Refer o diagram. :

FERR NUT FEOAULE NESY
P PLASTIC TURING FORMETAL TUBING

QRBER MO, 178 844 10 OROER N0, 178 -944. 20

RETAL TUBING
STAMNLESS STREL GRIPPER

FERAULE NUT
INSERT

FLASTIC TUBING

i&mc GHIPPER

AOUE RECUIREMENTS FOR FERRULE MUTS
METAL TUBING - 25 7O 30 INCH-POUNDS [2.8 7O 3.4 NEWTON-METERS]
PLASTIC TUBING - 8 TC 10 INGH.POUNDS [1,0 TO 1,1 NEWTON-METERS)

Form No, VEBTER2

ASCA,

BULLETIN
8260

Farm Na. VBEIGR2

IMPORTANT: To protect the solenoid valve, install a strainer or filter,
suitable for the service invoived, in the inlet side as close to the valve as
possible. Clean periodically depending on service conditions. Sce Bulleting
8609, 8601 and 8602 for sirainers,

WIRING

Wiring must comply with local eodes and the Nationaf Electrical Code. The
solenokd housing has a 7/8-inch diameter hole to accommodate 1/2.inch
conduit. On some constructions, a green ground wire is provided, Tofacilitate
wiring, the solenoid enclosure may be rolated 360° by removing the retalning
cap before operating.

SOLENOIO TEMPERATURE

Coils for Bulletin 8260 valves are designed for continuous duty serviee. When
the solenoid is energized for a long period, the solenoid enclosure becomes hot
and can be touched by hand only for an instant, This is a safe operating
temperature. Any excessive heating will be indicated by the smoke and odor of
burnigg coil insulation,

MAINTENANCE

NOTE: It is not necessary to remove the valve from the pipeline for repairs.
WARNING: Turn off electrical power supply and depressurize valve
before making repairs.

CLEANING

Al solencid valves shouid be cleaned periodically, The time between
cleanings will vary depending on the medium and service conditions. In
general, if the voltage fo the coil is correct, sluggish valve operation, excessive
noise ot leakage wiltl indicate that cleaning is required, Clean valve strainer or
filter when clsaning the valve,

IN-PLACE CLEANING INSTRUCTIONS EOR

DISPENSING/VENDING USAGE

1. Wash valve for two {2 minutes with a detergent solution of one {1 younce of
QAKITE® LIGUI-DET® 2 (or equivalent) to two (2} gallons of water at
12010 140°F. .

2. Rinse valve for two (2} mimstes with cold water,

3. Sanitize valve for two {2} minutes with 8 30 part-per-million solution of
chlorine sanitizing agent, ’

PREVENTIVE MAINTENANCE

1. Keep the medium flowing through the valve as free from dirt and foreign
material as possibla,

2. While the valve is in service, operate it at least once a month o insure
proper opening and closiag,

3. Periodic inspection {depending on medium and service conditions) of
internal valve parts for damage or excessive wear is recommended,
Thoroughly clean all parts. Replace any parts that are worn or damaged.

CAUSES OF IMPROPER OPERATION

i, Faulty Control Circuit: Check the electrical system by energizing the
sofenoid. A metallic “click” signifies that the solencid is operating,
Absenge of the “click” indicates loss of power supply. Check for loose or
blown fuges, open-cireuited or grounded coil, broken lead wires or splice
connections,

2. Burned -Qut Coil: Check for open-cireuited coil, Replace coil if necessary.
Check supply voltage; it must be the same a3 specified on nameplate,

3. Low Vohtage: Check voitage across the coil leads. Voltage mustbe at Jeast
83% of nameplate rating,

4. Incorrect Pressure; Check valve pressure. Pressure to valve must be
within range specified on namepiate.

5. Excessive Leakager Disassemble valve (see MAINTENANCE) and
clean all parts. Replace worn or damaged parts, However, for bestresults,
replace all parts as supplied with an ASCO Rebuild Kit.

ASCO Valves

Frieg w54
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O REPLACEMENT (Refer to Figure 2.)

WARNING: Turn off ¢lectrival power supply. Then progeed as follows:

i,
2.
3
4.

5.

Disconncet ool lead wires and green ground wire {if present}.

Remove retaining cap, nameplate and cover,

Puil yoke containing cotf, sleeves, ground wire terminal {if present) and
insulating washers off the plugnutfcore tobe sub-assembly. Insulating
washers are omitted when a2 molded ceil is used.

Puil coil, sleeves, ground wire terminal {if present} and insulating washers
from yoke.

Reassemble in reverse order of disassembly. Use exploded view provided
for ideniification and placement of parts.

CAUTION: Soleneid must be fully reassembied because the housing and
internal parts complete the magnetic circuit, Place insulating washers
{except for moided coils) on eash end of coil,

VALVE OISASSEMBLY ANQ REASSEMBLY

TReTer 10 Figure 2.1
Drepressurize valve and fura off electrical power supply.

1.
2

3.
. For metering device, remove seif-tapping screw, retainer and metering

g

Remove retaining cap and pull entire solenoid enclosuzs off plugnut/core
tube suh-assembly, Remove bracket screws {2} and fower bracket.
Remove plugnut/eors tube sub-sssembly with upper bracket and core
tube gasket stiached,

Remove core spring, core assembly and body gaskel,

stem with stein gasket attached.

. Al parts are now accessible for cleaning or replacement. Replace worn

or damaged paris, However, for best results, replace sl parts as supgplied
with a complete ASCO Rebuild Kit.

. Reassemble in reverse order of disassembly. Use exploded view provided

for identification and placement of parts.

. IMPORTANT: Tighien the bracket screws {2} eveniy to insure proper

gasket compression, Torque serews to 30 3§ inch-pounds (3.4 + 0.3
agwion-meters},
After maintcoance is completed, operate valve a fow timestobesure of

proper operation.

ASCO REBLHLO KITS
Rebuild Kits and Coils are available for ASCD valves.
Parts marked with an ssterigk (%) are supplied n Rebuild Kits.

OROERING INFORMATION
FOR REBLHLD KITS

When Ordering Rebuild Kits or Coils,
Specify Valve Catalog Numbey,
Serial Number, Voltage
and Fraguency.

Form No. VEETER2

(8,7]
2 MOUNTING HOLES {i/32 DEEP
FOR NG, 10 THREAD CUTTING SCREW

[mm]
fe— INCHES ~»

9 B —
8,1
19
22

MOUNTING DIMENSIONS

Figure 1.
Bulletin 8260

B Arodiie SRTED T MEMEXESIL 471 Bghts Resesced.



HOUSING PROVIDED WITH
7/8 A HOLE FOR
1/2-INCH CONDUIT

UPPER BRACKET

k

CORE TUBE GASKET

PLUGNUT/CORE TUBE
SUB - ASSEMBLY

*

CORE ABSEMBLY

1/4" SAE CONNECTIONS 1/47 BIB TYPE A375-20 UNF -2A THREAD
{REFRIGERATION TYPE} CONNECTIONS CONNECTIONS
Figure 2.
Bulistin 8260

TIGHTEN BRACKET SCREWS (7)
EVENLY TO INSURE PROPER
GASKET COMPRESSION. TOROUE
TO 30+ 5 INCH-POUNDS

I\ [3,4 4 0,5 NEWTON-METERS]

BETAINING CAP*

NAMEPLATE

SLEEVE

GROUND WIRE
§ ¢ (NOT SUPPLIED ON
ALL CONSTRUCTIONS)

“‘—I NSULATING WASHER
o AOMITTED WHEN MOLBED
COIL IS USED)

INSULATING WASHER
-~ {OMITTED WHEN MOLDED
COIL 15 USED)

{CLOSED END PROTRUDES
FROM TOP OF CORE}

BODY GASKE'I*

STEM GASKETS

STEM
STEM RETAINER

METERING DEVICE
(OPTIONAL)

SR INDICATES THAT THESE
PARTS ARE INCLUDED
IN REBUILD KITS

Form No. VEBT6R2

S ARt SRk (8. MOMARRRES At Righis Restr
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APPLICATION

The C4373.E Gas Pressure Swilches are pressure-actusted
switching devices used in indusirial gas sysiem applications
for safety shuloff, pressure conirol, and differentisl-pressure
control.

Al Beries 4 raedels have MicroBwitch™ snap switches 1o
open of close a crouit on pressure fise of drop,

MGTE: Seres numbers immadiately follow G5 numbers, e,
CARTD2003{4),

FEATURES

Application
Fealres ...
Specifications ...
Ordering irdormation ...
instaliation ...
WWIFIRG e
Saetiing and Checkout ...

D437 models have direct- snd reverse-aeting (speh
switching.

Pressure ranges: 142 fo 5172 in, of water (01 fo 1.4
BRay 1 10 26 in. of water (B8 10 7 kPa) 12 0 Epsl {3 1o
38 kPal; 1 to 10 psi {8 ta 70 ¥Pa)

Models intended for lockout spplications must be
frativally reset before resuming operation,

Trip-frae mechaniam on manual resel models ensures
that the Hmit Tunction of the switeh cannet be defeated
by jarening the reset lever

External manual regat bulton on shde of lockout
models,

Enclosed selling impedes lampering and provides
dust-resistant operation.

Bung-d fiherseinforced materisl for increased
strength of contral dizphtagm.

Twwes Buna-d fber-reinforced seal-off diaptiragms for
added refiabitity,

Clear glass cover allows ohservation of interfor
meachanism fo ald seiting and checkout.

Meavy dis-cast case increases durabllity and
resistance o corresion,

Main control disphragm compleiely enclosed a leak-
proof chamber can be vented to o sale area.

Bodels with o pressure rangs of 1 {0 28 in. of water (0.5
to 7 kPa) have a restrictive orffice I the inlet pressure
channel to compaensate for momeniary surges in gas
PreaBLIE,

Figld-addably orifices of various sizes are availaide.

Contents

-



C4370,E GAS PRESSURE SWITCHES

SPECIFICATIONS

Table 1. Bodels,

Switch Aclion Marnual Reset®
Modal Number {Response at Seipolnt to Pressure Change) {Locks Out on Switch Break)
C4370 apsl, breaks on rise Yes
C437E spat, breaks on fall Yes

% Designated Manual Reset 2! the frip-free reset mechanism does not penmit the switch to function a5 an automatic-reset devige
when the manual reset fever is held in the Reset position,

Tabte 2, Switch Ratings (In Amperes).

TTTTTCARTDE
Yoltage Futt Load Locked Rotor Resistive Load
120 Vac 80 48.0 10.8
240 Vac 51 36 5.0
Sadicin Differentials:
Snap Switch {spst), Fived, nominal, measured at pressure indicated in Table 3.

Takle 3. Pressure Differentials.

Prassure Rangs®

12t B2 T
Bt -4 ] e 26 in® Ao 8 peidd
kPa) FOIE - F KPa) ~ 35 kKPal |10 psi(5-
Differential | Differential | Diffsrentiad To kPa)
Moasured |Measuredal | Msasuremen | Dfferential
at 142 im, 15 i, it at midscale | Measurement
Model Mumbers | n. [ KPa | in. | KPa | pst | Ps | pst | kPa Typs?
GABTL — = {134 1044 112 1345 |4c 6.86°  [Subtractive® o
CABTE 0.25 [0.08 [1-t/4 |0.37 (14 172 (112 {345 | pgciived

#in. = inches of waler,

b Restrictive orifice in infet pressure charmel o compensate for romentary sUrges in gas pressure.
® Subtractive rmodels: switching action oclrs on pressure rise to the setpoint

9 nddifive models: switching sction ocours an pressure fall io the setooint

Freszure Ranges (Soale Rangeh 110 6 inches of walar (115 {0 7 kFa).
Snecify one; 112 10 5 b parsg in. {3 1o 35 kFa).
142 to 5112 inches of water {0,110 1 4 kPa). 1io 10 per sgin. (5o 70 kiFa)

ORDERING INFORMATION

When purchasing replacernent and modernization products from your TRADELINE® wholesaler or distributor, refer 1o the
TRADELINE® Catalog of price sheets for complete ordering number.

if you have additional guestions, need further information, or would like to comment o ouwr products or services, please write or
phoneg:
1. Your local Honeywell Automation and Gontrol Praducts Sales Office {chack white pages of vour phone directory).
2. Honeywell Customer Care
1885 Douglas Drive Naorth
Minneapolis, Minnesola 554224386
1 Canada-~Honeywell Limited/Honavwell Limitée, 35 Dynamic Brive, Toronto, Ontario M1Y 428,
International Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France,
Germany, Japan, Mexico, Nethertands, Spain, Taiwan, United Kingdom, U.S.A

£H.G3RE 2



C4370,£ GAS PRESSURE SWITCHES

Maximum Sustasined Operating Pressure: See Table 4. Approvals:
Uinderwriters Laboraiones ine. Listed: File No. MP2168, Guide
Table 4. Maximum Sustained Operating Pregsurs. No. MFHC
Canadian Stendards Association Cerlified: File No. LRB5328,
Maximum Preesure Certificate No. 1736842,
Fressurs Range &l iPa Factory Muiual Approved: Report No. 3024821,
W2 10 5142 in. . g
o 5. 12 in. of water 3.0 20 Replacement Parts:
110 26 in. of water 5.4 4.5 1068728 Cover Glass, 6 in. (152.4 mm) diameter,
1/2 10 5 psi 15.0 103.4 118733-21 Retaining Cfip.
1 in H pei 300 206.8 Accessorles:
i . A074BWHK Bag Assembly: Containg two 137755 Mounting
Pipe Conneclions: ) B Brachets and four self-tanping screws: for surface
Main or High Prassure: 1/2 in. NPT, female. mounting. Mounting brackets are shown by dashed ines in
Vant or Low Pressure. 178 in, NPT, famals. Fig. 1.
Electricat Wiring: Hole tapped for 12 in. conduit. Field-addable Orificas:
. i 124674 0.011 in, {0.28 mm) diameter,
Bawimum Ambient Temperature: T25°F (52°C) 122160 0.018 in. {0.46 mm) dismeter,

Rinimum Temperature: 32°F (0°0).

810 {156.8} .WMWMMWM;

SHE (7.9) (4
T RG]

—————— P =
o :
G5 G142 i
(153 {1851} ¥
[#) b
730 {] §
(196,89 %
741016 [ S ,[
b, 3
{1953}
\ [ ]
b ( - \:1“:’:;{% ;
\H@ :
i t
t ;
B
i o] |-
7 3.
S
{25.43
H
I L e N S
Rl
- 1/8-27 NET 1i2-14 NPT I E%ZPJE I Lﬂ_ 2 o)
]
W n i
& 137758 MOUNTING BRACKET {2), B 4074BWiK BAG ASSEMBLY — OPTIONAL. e BTG {BT,§) mromsrsssssanranaie

AVENT TAPPING. REMOVE DUST-SEAL LABEL BEFORE MOUNTING. hif 124

Fig. 1. Instaliation dimensions of the C437 gas pressure switahes, i i (mm)

Contact your local waste management autharity for instructions
@ regarding recycling and the proper disposal of an old control
E ﬁ containing mescury in a sealed iube,

ECYCLE

H this control is replacing a confrol that conlaing
faercury in a sealed tube, da nof place your ofd controd
in the tfrash.

K GE-D2E6



C4370 E GAS PRESSURE SWITCHES

INSTALLATION

W?‘E&E’% Installing this Product...

Read thase instructions carefully. Fallure to follow them
could damage the product of cause a hazardous
condition.

#.  Check the rafings given in the instructions and on the
product to make stre the product is suitable for vour
application.

. Installer mustbe 2 rained, experienced, flame safequard
control iechnician,

4, Afer installation is complete, check ol product
operalion as provided in these instructions,

Electrical Shock Mazard.

Con cause sovers infury, desth or property damage.

Bisconnect &l power {o the pressure swilch before
baginning instaiiation {o prevernt elecirical shock and
equipment damage.

PORTANT
1. Rerove the dust-seal label from the vent fapping
before mounting.
2. Use pipe cormpound sparingly fo avoid clogging the
hole in the pie or diaphragm fifing.
3. Do nof hand tighten the pressiure switch by holding
fhe case.
Follow focal codas or ordinances in all cases whan diffierent
from these recommendations.

Fig. 1 shows the mouniing dimansions for the $437 models,
and for the accessory mounting bracket. See Fig. 2 for the
irrctividual components.

Location

Mount the gas pressure swifch downstream from the pressure
ragulator. Mourd low gas pressure switches upstream of any
shutofl vabve, Mound high gas pressure switches just upstrearn

frowet the burner,
FPRESSURE SETTHG
DG ATOR

SCALERLATE

SETYING
SCREW
UBNDER
RETAMER
ARILIAL
RESET
BATTON
g (G430,

A ]
f_

E.AK)

TERMINAL RETAIMNER

STRIP —
VENT LEVELING
THPRING A p : FENDUL LM
(OM BEDE "

CONBUIT
ROT SHOWA) \ v
LENS GASKET
A BRESSURE TABBIN
WAIN BRESSU G (6.4 ONLY)
ST\ REMOVE DUST-SEA LABEL BEFORE MOUNTING  MIS30s

Fig. 2. Principal parts of the gas pressire switch,

50206 4

Eﬁm&némg

Remove the dust-seal labe! from the vent tapping.

2‘ Remove the screws and retainers, and the cover glass,
3. Mount the device on the pipe or nearby vertical surface.
Use nipple and T for pipe mounting or the mounting
bracket for surface mounting. If a mounting bracket is

used, install the bracket before making piping
comnections. Mount the bracket horizontally with the four
10-24 flathead {apping screws provided

BAPORTANT
To avoid leaks and case damage, use a parallel jaw
wranch on the hexagonal part of the case close fo the
pipe. Carefully make all connections and lest for
leakage. Do not Highten the pressure switch by
holding the casa.

4, Complele the main piping.

& Connectihe piping to the pressure swiich. Select the
application from the following, and proceed as
instructed.

& Hazardous-gas applcations: Install & 18 in. NPT
pipe at the vert tapping on &t hazardous-gas
applications,

Explosion or Firg Hazard.

Can cause severs injury, death or properiy damags,
The vent must be installed so that any gas leakage is
vanted into a safe place in event of & diaphragm faillure.

b, Differential-pressure applications:

{1) Connect the high-pressure side of the system 1o
e Y2 in. NPT main pressure tapping on the gas
pressure switch.

{2) Connact the low pressure side to the /8 in, NPT
vt lapning.

Expiosion or Fire Hazard,

Can cause severs injury, death or properiy damags.
Mo venling is possible in this case. Do not use this
device for differential pressure control with the
hazardous gases.

o Negafive-pressure applications: Cormect the fow
pressire side to the 148 in. NPT verd fapping.

Explosion or Fire Hazard.

Can cause severe infury, death or property damage.
Thiz zpplication is for use only with nonhazardous
gases. Do not use this device for negative-pressure
apphications with hazardous gases.

& Instal other controls in the sysiem. Connect wirlng, and
complate setting and chedkow peafore replacing the
cover glass and retainers. See Setling and Cheackowt
section.



Elgctrical Shook Hazard,
Lan cass severs i
Discannact all power to the pressure switch before
connecting wiring to prevent slectrical shock and
gquipment damage,

Al wiring must comply with local electrical codes, ordinances,
and regulations. Do not exceed the switeh ratings given in the
Specifications section.

Whring diagram for the C437D.E Is shown in Fig. 3. The
swiiches make or braak as incicated in the diagram. Gonnect
the wiring to the scraw feminals on the erminal slrip after
removing the cover glass. Roule the wires through the conduit

iapping.

C4370: BREAKS Gh PRESSURE RISE
CA37E: BREAKS ON PRESSURE FALL

{'*@"""f@*

TERMIMAL
STRIP

H2IGTE

Fig., 3. Wiring diagram for C437ILE,

SETTING AND CHECKOUT

Setting

in the C4370, the differential is sublractive. The upper
operaling point is determined by the seipoint, while the lowser
opgrating point i3 delermingd by the setpoint minus the
differential, In the G437, the differential is additive, The iowsr
operaiing poind is determined by the setpoint, white the upper
operaiing point is determined by the sstpoint plus the
differential, Opsrating points are showr in Fig, 4.

Remove the refainer and adiust the setpoint for the desired
operating pressure {outout pressure) Dy furning the selting
sorew (Fig, 2) clockwise ™y o increase the sefpoint and
counterclockwise e~ 1o decrease it

Trip-Free Manual Reset Feature (C437DE
only)

The 4370 breaks contact belween tamihals when fhe
pressure rises to the setpoind. The C457E breaks contact
hetween terminals when the pressure falls (o the selpoint.
Mone of these pressure switches will automatically return o
their farmer positions.

To reset one of these pressure switches, wait unlil the pressure
falls to the setpoint minus the differential (C437D), or rises to
the setpoint pius the differential (I437E). Then degress the
manuzl resel butlon (Fig. 2) and relegse i The pressure

{sery, death or properiy damage.

C4370,E GAS PRESSURE BWITCHES

switch will nol be reset until vou release the manual reset
button. This prevents the switch from becoming an automatic-
resel device if the resel bulton is stuck, hald in, or ied dowsn,

Checkowl

Adjust the setpoinl for normal operation and check {o see that
the gas pressure switch performs as intended. Use a
mianometer or acourale pressure gauge connecied upstream
frarm the switch 1o measure the aciusl pressura,

é":éS‘?’D (Subtractive Differential)

Fut the sysiem into normal operation, and sst the
pressure swiich at the normal selpoint (above the normat
operaling pressure). Turn the setling sorew (Fig. 2)
stowly toward a fower pressure sefting
(counterclockwise ¥ ™) o simulals 2 pressure
increase.

£, When the selpoint is approximately squal {o the pressurs
indicated on the pressure gaugs, the C4370 should
break contact and tum off the controlled equipment;

locking oui
SET POINT
(EWATCH BREAKS, LOCKS OUT)
CAZTI:
SUBTRACTIVE
PRESSURE OIFFERENTIAL
sse
E o, SET POIMT hINUS A\
DHFFERENTIAL (SWITCH MAKES)
CANTE g s SET POINT PLUS Zz}\
’ 3 DEFERENTIAL (SWITCH MAKES)
PRESSURE
Fall ADDITVE
J DIFEERENTIAL
v—i————-u SEY POINT

(SWHTCH BREARS, LOCKS OUT)

Fi% CABVDIS A RANUAL RESET MODELS; IT Can BE MANLIALLY
RESETWHEN THE PRESSLRE FALLS TO THE SET POINT
WINLUE THE BIFFERENTIAL.

& CAFTE 1S A MANLEIAL RESET MODELS; IT CAN BE MARUALLY
AESET WHEK THE PRESSURE RIGES TO THE SET FOINT
PLUS THE DIFFERENTIAL.

RERETHS

Fig. 4. G437 operating points,

Turn the setting screw toward & high pressure seiting
{Clockwise #w) {0 simulste 3 pressure decrense grester than
the differential.
F Push the manual reset button (Fig. 2) on the 04370, the
L4370 should make contact

mg‘?g {Additive Differential)

Fut the system into normal operation and gradually close
the upstrearm gas shutoff valve (o cause a pressure
dacresasea,

& \When the pressure gauge indicatas thet the pressure is
anproximataly equal i the setpoint, the CA37E should
break contact and turn of the controlled eguipment,
lacking out,

F 0 Open the gas shitoff valve 1o increase the pressure
again. Yvhen the pressure rises o the selpoint plus the
differgntial, ptish the manual reset butlon (Fig. 2} on the
CA37E; the C437E should make contact.

98.0206



C4370.E GAS PRESSURE SWITCHES

ompleting the Installation

t,

s

Remove the pressure gauge or manomsater usad for
testing. Visually recheck the piping, wiring, and seiting.
Replace the cover glass and relainers.

Retumn the systam pressure to normal,

Fush the manual reset bulton (C4370D.E only).

Instailing a Pressure Orifice (Fig.

To compensate for momentary surges in gas pressure, install &
restrictive ofifice in the indet presaure channgl of the pressure
swiich. (Refet {o Accessories In the Specification section for
the orifice sizas available.}

Align pressure grifice inio reset jocated inside of the main
pressure tapping al the botlom. Fress orifice into place using
118 in. dowel rod.

62-0286 &

MAIN PRESBURE

TAPPING
PRESSIRE
ORIFICE
[SELECTED) -m\

@Méiw 118 B, DOWEL ROD M

Fig, 5. instsliing 2 pressure orifice to compensats for
RFSRSLUNS RUFEES.
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C4370.E GAS PRESSURE SWITCHES
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C6097 Gas/Air Pressure Switch Honeywell

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.
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C6097 Gas/Air Pressure Switch

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).

To Learn More
For more information please contact your Honeywell
Distributor. Or visit http://customer.honeywell.com.

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 479 63-9340

May 2007
www.honeywell.com

© 2007 Honeywell International Inc.

Scale Range:

0.4 to 5" wc (0.10 kPa to 1.25 kPa).
31to 21" wc (0.75 kPa to 5.23 kPa).
12 to 60" wc (3.0 kPa to 15 kPa).
1.51t0 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.

Honeywell



APPLICATION

The V4055 Gas Valve Actuator, in combination with a
VEBQOO®, VB055 or V087 Gas Valve, controls the gas supply
to commercial and indusirial burners,

Whan replacing a V4034 with a V4055, the VBH034 gas valve
must also be replaced with a VB055 or VB097 gas valve.

FEATURES

o The V4058 Actuator, when used with the VES0008,
VBO8T or VBOSE Valve, is rated for final sajely shutoff
service.

¢ The V4055 Actuator ean be used with the characterized
guide model of the V5058 or VE097 Gas Valve o
ehhance lighioff smoothness,

» The standard model has an opening time of 26
seconds at 60 Hz or 32 seconds at 50 Mz, A fast-
opening model |s avaliable with tmings of 13 seconds
at 60 Mz or 16 seconds at 56 Hz,

= Maximum closlng time Is one second, which meets
code, standard and Ihsurer reguirements.

+ Rodels available with damper shafl, with or without
spring return; shaft extends out both sides and rides In
Teflon-like Delrin bushings; used with standard
T616BR Damper Crank Arm.

» Red OPEN indicator attached to actuator stem shows
when valve is even slightly open; yeltow SHUT
Indicator on valve stem shows only when gas valve Is
fully closed,

o Models available with adjusiable max Hlow limi switch.

»  Ambient temperature raflng Is -40°F to +150°F {-40°C to
+66°C) for 60 Mz models and -10°F fo +188°F (-23°C to
+10°C) for 80 Mz and 50/60 Hz models,

= Valve and actuator comblnatlons can be mounted In
any posltion, with the exceptlon of the 220 to 240 Vac,
50/60 Hz models, which are mounted vertlcally.

= RModels avallable with factory-installed singie pole
double throw (spdf) fleld-adijustable Auxiliary Switels.
Fleld-addable Auxllary Switch kits are also avallable,

= Standard enclosure meets NEMA 1 P30
requirements; models avallable with NEMA 4 (IP84)
weatherproof enclosure,

= V40550 and high pressure VAOSSE with Proof-of-
Closure Switch and VAOBE/VE097C or E with valve seal
overtravel interlock {double seal) to meei specific
code, standard and insurer requirements,

BVES000 is & European manufaciured and approved valve for
European use ohly.
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Y4055A,8.0.E ON-OFF FLUID POWER GAS VALVE ACTUATOR

SPECIFICATIONS

Kodels: Table 1. Nominal Opening Time (seconds).

V40554 Actuator, with V5055, V5087 or VERCQD Gas Valves, S T T
provides on-off control of fuel, With proper adapter (see cte * z
Accessories), it replaces the V4034 Actuator on a VB034 Standard 32 28
Gas Valve. ) 7

V40558 Actuator is & high pressure version of V40EBA. Fast-opening % 8

V40550 Actuator is identical fo VA0BEA, except has a
Proof-of-Closure Switch. Used with VBOBEC/VEQSTC
(double seal) for valve seal overiravel interlock.

V4055E Actuator is identical to V4055B, except has &
Proof.of.Closure Switch. Used with VB0S5ENE097E
{double seal) for valve seal overtravel interlock.

NEMA 4 weatherproof models available. Wiounting: V4055 Actustor attaches direclly to VE055/V5007
Valve with two sets of screws positioned 90 degrees apart,
Combination is multipoise.

Maximum Closing Time: One second when de-energized,
Ambient Operating Temperature Ratings:

60 Hz Models: -40°F to +150°F {-40°C to +BB°C),
50 Hz, B0/G0 Hz Models: -10°F to +158°F {-23°C fo +70°C).

Nominal Openlng Time: See Table 1.

NOTE: 220 to 240 VYac, 50/60 Hz models are vertical mount
orily,

Pressure Ratlngs: See Table 2.

Table 2, Pressure Ratings of Valve-Actuator Combinations,

Actuator
V4058A,D% V40558,E7
Differentiat? Closeoff® Differential® Closeof
Valve pal mbar psi bar psi mbar psi bar
VHO55//E087A,C: 314 to 3 in. 5] 340 15 1 16 1000 15 1
V5055A,C: 4 in. 3 200 15 1 5 340 15 1
VEO55/VE087E: 3Mdic 3 in. 5 340 15 1 15 1000 15 1
VEOBER: 4 in, 3 200 15 1 5 340 15 1
VEOBE/NE007D,E: 3/4, 1-144, 1-1/2 in. B 340 75 5 25 1700 75 )
VEOABNVHROOTD,8: 2, 2-1/2, 3in. 5 340 45 3 15 1000 45 3

8 Use a V4055D or V4055E {with Proof-of-Closure Switch) with a VB055/VB097C or VBOBEA/EUGTE (with double seal} for valve
seal overiravel interfock.

P Maximum operating pressure differential.

¢ Maximum closeoff pressure without seat leakage. This is the maxkmum valve pressure drop allowed while fully closed, and is
independent of the valve body rating.

Eleetrieal Ratlngs: See Tables 3 and 4.

ORDERING INFORMATION

When purchasing replacement ahd modernization products from your TRADELINE® wholesaler or distributor, refer to the
TRADELINE® Catalog or price sheets for complele ordering number.

if you have additional questions, need further information, or would Hike to comment on our products or services, please write or
phohe!
1. Your local Honeywell Automation and Control Products Sales Office {check white pages of your phone directory),
2. Honeywell Cusiomer Care
1885 Douglas Drive North
Minneapolis, Minnesota 55422-4386
in Canada—HMoneywell Limited/Honeywell Limitée, 35 Dynamic Drive, Toromio, Onfario M1V 428,
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, LLS.A.

£0-2308—11 2




V40864 B,0.E ON-OFF FLUID POWER GAS VALVE ACTUATOR

Table 3. V4055A,D Electrical Ratings.

Opening {Standard) Gpening {Fast) Holding
Voltage and Frequency | inrush | (W) {A) VA} [lnrush | (W) {A) (VA) 4] (A) {VA)

100/50-607 — 430 0.9 91 - 58.0 1.30 130 104|018 8
100/50.60° — 330 086 67 - 4390 0.91 91 8.4 0.14 14
12060 30 50.0 0.94 115 5.4 71.0 1,33 160 8.5 012 14
200/50-608 s 680 079 158 — 88.0 110 1220 0.6 (008 18
200/50-600 s 480 0562 104 — 83.0 0.72 144 9.0 0.07 14
220/50 1.8 885 .55 121 3.0 780 0.80 176 8.0 0.08 14
240/60 s B1.5 0.79 180 —_ 250 1.00 240 9.1 0.08 14
240/60 28 51.0 0.45 115 4.0 715 .68 180 8.2 0.08 14
190-240/50-66° e e —_ —_ —_ 70.3 .58 136 7.2 0.07 15
220-240/50-60¢ - — - — — 588 048 [106 |59 008 |14
& 20 Hz power supply.

B 80 Hz power supply.

€230 Vac, 50 Hz power supply.

4 230 Vac, 80 Hz power supply,

Table 4, V4055B.E Electrical Ratings,
Voltage and Opening (Biandard Opening (Fast) kHolding
Frequency rush {w} {A} {VA} [lnrushi (W) {A} {VA} (W) {A) {VA)

120180 e 80 0.4 115 —— 50.0 0,64 15 8.5 016 18
220-240/50-60 = — e e - 68.9 {058 133 |87 0.08 18
220-240/50-60° — — — o o 582 |048 106 |53 0.06 14

8 230 Vas, b0 Hz power supply,
b 230 Vae, 80 Hz power supply.

Auxiliary Switeh and Proof-of-Closure Switch Ratings:
See Table 5.

Table 5, Auxiliary Switch and Proof-of-Closure
Switch Ratings {12 hp [0.3TKWP).
Load 120V
Fulf Load 9.8A 4.9A
Locked Rotor £8.8A 28.4A

Bpdaximum total cormectad power to both switches {f used) is
1800 VA,

240V

Mounting Dimenslons: See Fig. 1 and Table 7,

Bamper Shafi: Shaftis 3/8 in. (9.5 mm) square, for use with
7616BR Damper Crank Arm {ordered separalely) and with or
without damper shaft return spring.

Raximum Damper Shaft Rolation! 52 angular degrees.

MBaxbmum Forge; 2-11/16 In. (68.3 mm) radius for 7616BR
Damper Crank Amm ordered separately (ses Accessories
section}.

NOTE: Damper shaft drives damper crank arm in one
diraction only; optional retum spring is available on
damper shaft to turn damper crank am in opposite
direction. See Table 6.

Tabkle &, Actuator Torgue {With and
Without Return Spring),

-40°F to +20°F 20°F to 150°F

{(-40°C 10 -7°C) | {-7°C to +86°C)
V40585 Mode! 3] N 3] N
With refurn spring 5 222 10 44 5
Without returm soring |5 22.2 20 88.0

Approvals:

tinderwriters Laboraiories inc, Listed: Fiis No. MH1838, Guide
No. YiOZ.

Factory Mutual! Approved.

Internationat Approval Services (Joint Venture of the American
Gas Association JAGA] and the Canadian Gas Association
{CGAY: Certified 60 Hz models only,

industrial Risk Insurers: Acceptable,

Seme V4055 Actuators are approved as Class A valves in
accordance with EN181:

When used with V5055 Valves: Pin CE-0083AR1358,
When used with VEB00O Series Valves: Pin: CE-
Q083AP30TS.

60-23C%—11



V4055A,B,0.E ON-OFF FLUID POWER GAS VALVE ACTUATOR

Accessories: 7616BR Damper Crank Arm (damper arm and ciip).
133568 Awdiiary Switch Bag Assembly (not for models with

maximum flow mit switch). Avaliable Medels: V4055 with NEMA 4 enclosure
133568 Valve-Closed Indication Switch Bag Assembly. {waatherproof),

NOTE: Check local codes for acceptance of adding the
switch and using the valve seal overtraval VB055C or

VB0B5E valves,
: [T T R—— . HNOCKOUT FOR

< s ) - 172 NCH CONDURT {6}
o7 v W R B it 8 {1 B s
S5 wf!:sa =

R {23}

o
I : ) ] ¢
A ¥

kil

VALVE

/jk ALLOW 4 INCH (102 MMy CLEARANCE FOR ACTUATOR REMOVAL. s
Fig. 1. Approximate mounting dimenslons of V4055 Actuators in in. (mm).

Table 7, Approximate Mounilhg Dimensions of V4055 Actuators with VE05S and VE0S7 Valves.

VEOES VEQET

B, A Dim. B ¥m. & Hm. B Oifree, A Blm, 8 D, © D, O

Walve Size® {in.} fn. mm fn. mm In. mem b, rn ir. mm b, mm fn. Frrn [0 e
Small (34 11148 288 2-34 Kt 83716 {208 5344 146 11.1/8 {283 2344 78 8-3{16 | 208 2142 64
Body 148 | 283 2-344 T 8-3/18 (208 5344 148 11-1/8 {283 2-34 70 8316 |208 2-112 G4
1-1f4 t11/8 {283 2344 T §-3/16 {208 5-3/4 148 11-1f8 {283 2-34 TO 5318 288 2-12 G4
1.1/2 1 {283 2344 T 8-3M16 {208 &34 148 11-1f8 {283 2-34 TG 8318 208 2~‘EF2M 64
s 1178 {288 278 73 8518 {21t 8-3/8 213 11-3/4 {208 338 i3 §-348 213 4 102
Large |2 11-3/4 {298 338 46 513018 [ 224 814 235 1-3/4 288 338 a6 8-3/8 213 4 182
Bady 2-112 11-3/4 {298 3-3/8 46 813015 [ 224 B 235 1134 [288 3-3/8 a6 8-3/8 213 4 102
3 11.3M {298 3378 86 B-1316 [ 224 &1 235 11-344 208 338 as 6378 213 4 102
4 14-1/8 {350 5-13M6 [ 148 11-7/32 [ 285 12-442 (314 e S e e e s s

8 Valve size using accessory pipe adapter fitiing,

gNSTﬁLLA‘TE@N 3. instsllermusibe a iratngcli‘ experienced flame

safegiard control technician,
4, After installation is complets, cheok out product

When instalimg This Product operation as provided in these instructions,

Read these instructions carefully. Fallure 1o foliow them
could damage the product or cause a hazardous AR

condition.
2. Check the rafings given in the instructions and on the Electrical Shock Hazard.
product to make sure the product is sultable for your Can ¢ause serlous injury or death.
application. Bisconnect power supply before making wiring
connections to prevent elechical shook and squipment
damage.

§2308—11 4




IMPORTANT

1. Al wiring must comply with all applicable glectrical
codes, ordinances, and regidaiions, Al witing must
be NEC Class 1.

2. Voltage and frequency of the power stpply connected
to this controf must agree with those marked on the
device.

3. Loads connacted to the Auxitiary Switch andfor Prooi-
of-Clostre Switch, if used, must nof exceed the rat-
ings given fnn the Spacifications seclion.

Instali Valve

The actuator is mounted directly on the valve bonnet afler the
valve is installed in the gas supply line. Refer to the instructions
packed with the gas valve for instaliation delails, When
installing the gas valve, make sure!

4. Sufficient clearance is left to install and service the acluator.

2. Amblent temperatires at the valve location do not
exceed actuator ratings. See Specifications section.

3. Position of the vaive permiis hookup to the damper ifone
is controlled,

Install Accessory Swifches (Iif Needed)

An spdt switch can be installed to operate an awdliary load up
t0 142 hp {0.37 KW, See Table 5 The switch can be adiusted
to operate at any point in the valve stroke.

A Proof-of-Closure Switch can also be installed with a V055!
VE087C or E Valve (with double seal) on any V4055 Actuator
to provide a valve seal overtravel interiock, The spdt
Proof-of-Closure Switch is installed to make or break a cireuit
when the valve is in the closed position. The switch is not
adiustable.

NOTE: Mark the actusator or valve to indicate any changes
made.

To install the switches:

Remove the actuator faceplate (iwo screws).

Remove the silver-colored barrier to expose the acluator

stem.

Insert the Auxiliary Switch in the position indicated in Fig.

2. Fasten with two screws through the acluator base.

insert the Proof-of-Closure Switch in the position shown

in Fig, 2. The switch mounts against the side of the

actuator housing. The mounting holes are spaced to

assure mounting the switch in the correct position.

Fasten with two screws through the actuator base. {the

Proof-of-Clogure Switch is not adjustable.}

8§, [fonly one switch is used, nstall the narrow barrier
included with the switch in the uhused space.

6. Mount the actuator before making wiring connections

and adiustments to the Auxiliary Switch,

B

V4O55A B, D, E ON-OFF FLUID POWER GAS VALVE ACTUATOR

Mount Actuator on Valve

1. Checdk the final position of the valve body to be sure that
the actuator Is In the proper position when mounted on
the valve. This is especially important when the actustor
Is used to drive & damper.

2. i wo smaller sized valves are mounted very closely
together, as in an Industrial Risk Insurers approved fype
of valve {rain, i may be necessary to mount the
actuators off center to provide adequate clearanee.

133668
ALXILIARY
SWATCH

133568
YALVE:
GLOBED
INDHCATION
BWITCH

[ e ADJUSTING
7 SoREw FOR
i AUXILIARY
[ SWITCH

EACH SWITCH SECUHIED BY
TWO BOHEWS FROM UNDERSIDE OF BASE,

FONLY ONE S8WITCH 158 USED, INBTALL BARRIER
N OPEN POSITION. M7

Fig. 2. V4055 Actuator with cover removed.

3. Slip the bottom collar of the actuator over the
valve bonnet assembly. Rotate the actuator to the
desired position and yse a 5/32 In, Allen wrench to
secyrely tighten the two selscrews to 50 to 80 ib-in,
{57 10 8.8 Nem),

4. Connect the damper linkage, i usaed. Referto the
instructions packed with the damper arm.

Mount and Adjust 7616BR
Damper Crank Arm (If Used)

IMPORTANT
When a damper crank arm is used with a NEMA 4
actualor that is exposed o ice or sleel, a suilable
shield must be installed fo preveni ice or sleet
buidun,

Follow installation and adjustment directions included with

damper crank arm. Maximum pushrod travel is 2-5/16 in.
{59 mmj through a stroke of 52 degrees. See Flg, 3,

&0 230811



Y4085A B.0.E ON-OFF FLUID POWER GAS VALVE ACTUATOR

B2 DFGREE DAMPER

ANGLLAR
ROTATION

2548 (BE7)
MAK AL
THAVEL

SHAFT

g Be§1(§0 {HETY o
RADIUS

Fig. 3, 7618BR Damper Crank Arm can be aftached (o
actuator shaft to drive a damper when valve Is open,

WIRING

JARNINC

Electrical Shock Hazard,

Can cause serious injury or death.

Disconnect power supbly before making witing
connections to prevent electrical shock and equipment
damage,

Wiring must comply with all applicable electtical codes,
ordinances and regulations. Wiring to the acluator must be
NEC Class 1.

Connect the power supply to terminals 1 and 2 on the V4055
terminal strip. Refer to Fig, 4 for Auxiliary Switch connections
and Fig. 5 for Max Flow Limit Swilch connections. For typical
system hookups, refer to Fig. 8 and o instructions packed with
the device used o control the valve.

When all wiring connections are complete, replace the aciuator
faceplate.

CAUTI

Operation Hazard,

improper wining can cause impropser and
dangerous operation,

{abel all wires prior {o disconnection when sefvicing
vahves, Wiring elrors can cause improper and
dangsrots operafion,

NGTE: Pipe sealant is reguired on the condult threads of
actuators with NEMA 4 enclosures.

Adjust Auxiliary Switch (If Used)

The Auxiliary Swhch is adiustable throtughout the stroke of
the actuator, With the swiich installed i the aciuator, tumn

the adjusting screw (see Fig. 2} clockwise ™y {0 cause the
switch to operate earlier in the stroke or counter-

clackwise #™ {0 cause the swioh to operate later inthe
stroke,

B0-230811 &

£l
HEHF nowenden

S el CRERE

PROCF-OF-CLGBURE

SWITCH
AUK!UAHY\

BWITCH

®eQ

w«&-&v &w

A POWER SUPPLY, PROVIDE OVERLOAD PROTECTION AND
DISCONNECT MEANG A% REQINRED,

SWITCH BETWEEN THESE TWO LEADS 1S CLOSED WHEN
VALVE |5 SHUT {DE-ENERGIZED).

ZS}, SWIFCH BETWEEN THESE TIWO LEADRG 1S OFEN WHEN
VALVE {8 §HUT (DE-ENERGIZED). YA

Fig, 4, Externai connections to the V405858 Actuator.

““““““““ PUP
VALYE
o
.
" Trump
ey <] IMOTOM
b 1
Z?\ﬂgﬂ 3 @ EADJUSTABLE
SWITCR] ! gﬁg 9
bl ¥
L FLINET
E @SWiTci-i
e FIELD WIBING G @
oo INTEANAL WHRING i 278

Flg, 8, Connecting the Max Flow
Limlt Switch to the actuator.

NOTE: The Prootof-Closure Switch is not adiustable.

Adjust Max Flow Limit Switch (If Used)

The Max Flow Limit Switch Is adiustable throughout the strole
of the actuator, With the switch installed in the acluater, fum
the adiusting screw clockwise /™ 1o cause the switch o
operate earlier in the stroke or counter-clockwise ™ 1o
cause the swich to operate later In the stroke.




CHECKOUT AND SERVICE
CAUTION

Equipment Damage Mazard,

Unskilled technicians can cause equipment
damage.

Only a rained, experienced, flame safegiard
technician should check out and service this control.

Checkout

After the installation is complete, cycle the valve several times
with the manual fuel shutoff cock closed before testing the
system in actual operation.

Service

The actuator is not field repairable except for replacing the
Auxiliary Switch, Max Flow Limit Switch or Proof-of-Closure
Switch. See Installation section for procedure. Do not
disassemble the valve actuator,

If the actuator fails to operate properly, replace i,

1. Turn off the gas supply at the manual shutoff valve
located upstream from the valve{(s) being serviced.

2. Shut off all electical power to the valve actuator(s).

3. Mark and disconnhect the wires from the actitator fermi-
nals. Remove condult and disengage the damper link-
age assembly {If applicable).

4. Loosen the two sef screws from the valve to lift off the
aciuator.

&, |fthe actuator is to be replaced and it did not leak
hydraukc fluid, skip to Step 11.

NOTE: s good practice to inspect the inside of the
valve whenever the actuator is replaced. o do

s, remove the bonnet assembly, inspect the

valve and bonnet, ¥ all is well, proceed to Step 7,

6. ! the actuator leaked hydraulic fluld onto the valve {the
fluid is red), it must be cleaned off from the valve and
honnet assembly.

a. Wipe off the ouler valve body.

b. Remove the valve bonnet bolls and {ift off the bonnet,

NOTE: VBOS5/VE08T7C and E Valves have addifonal
iternat springs that will push the bonnet up as
the bolts are loosened,

e, Inspect the inside of the valve,

HIPORTANT
if fluid Is present on the jnside suifaces of the valve
body or bonnei sutfaces, the bonnel assembly or
entire valve must he replaced. See Tabie 8 below for
the honnef assembiy patt nimber,

d. If the inside surfaces are clear of hydraulic fluid,
clean the bonhet assembly and be sure to remove all
hydraulic fluid from the ihside and outside of the
actuator mounting curh, This is the "cup-tike” ares
around the valve stem. Avoid using a cleaning solk-
tlon as it may damage the rubber seals used in the
valye,

V4088A, B,D,E ON-OFF FLUID POWER GAS VALVE ACTUATOR

7, [fthe valve bonnet assembly is in good condition and is
not replaced, replace the bonnet seal. Do not reuse the
old bonnet seal. See Table 9 below for the seal number.

8. Coat seals with grease provided and poslilon in valve
body/bonhet assembly.

8. Carefully seat the bonnet agsembly on the valve body.
Be sure the seals are in thelr propsr position. On those
valves with a spring below the dise, be sure the spring is
geogtered in the indentation on the Inside of the valve

Y,
10.  After positioning the bonnet assembly, replace the
screws removed eatlier,

NOTE: When replacing the bonnet assembly on the 4~
inch valve, draw it evenly info the valve body.
Finger-tighten the elght bolts, Draw the bonhet
assembly Into the valve by tighiening, in order,
bolts 1, 5, 7 and 3 {iwo tumns each). Repeat until
the bonnet assembly is seated. Tighten the
remaining bolls. Torque the bolls as follows:

Valve Size Torque
I in (18 mmite 1-1/2 in. (38 mm) 85 in~lb.
2in {81 mun to 4 in. {102 mm) 75 in-ih,

11. Remount the actuator on the bonnet assembly. Tighten
the two set screws (50-60 inch pounds).

12. Replace the damper crank arm assembly.

13. Re-atiach the wires removed from the actuator terminals
and turn on the slectrical power.

14, Wih the gas still off, cydle the actuator {o check for
proper mechanical operation,

CAUTION

Be sure to perform a bonnet seai and seat leak
check after nstallation.

Be sure to read and follow all instructions that come
with the actuators, valves, seal and bonnef kits.

Table 8. Replacement Bonnels for
VEORENE097 (Gas Valves.

Replasement

Bonnet Valve Valve Size {In in)
133388AA VBOBBA VBOOTA (34,1, 114, 1102
133417AA 2,2-402,3
136811AA {On-0ff) 4
133398BA V5055R8 VBEOS7TE /4, 1, 1-1/4, 1-1/2
133417BA 2,2-42,3
13691H1BA {Characterized Guide) |4
133398CA VEOE50 VB0S7C 1344, 1, 1-144, 1142
133417CA 2,212, 3
1388 1MCA {Proof of Closure)} 4
136308AA VBOSED V087D 134, 1, 1-1/4, 1-1/2
136307AA 2,2-142, 3
136308BA V50558 VBOSTE  |3/4, 1, 1-1/4, 2112
1363078A 2,212, 3
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V40884,8 D& ON-OFF FLUID POWER GAS VALVE ACTUATOR

Each replacement assembly contalns the bonnet assembly,
two rubbet seals, and & tube of grease. it must be used only
on the type of valve indicated above.

Table 9, Gas Valve Replacement Seals.

Nﬁepiacemem Seal

Assy # Valve Size {Inin.)
133393A 34,1, 114, 22
133392A 2,2-1/2,3
1372534 4
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(V5055 / V5097 INDUSTRIAL GAS VALVES:
V4055, V4062, AND V9055 ACTUATORS)

APPLICATIONS

The Honsywall family of autemalic safely shuloff vaives
vorsists of several combinalions of fluld power actustors with
VEOSE F VBOST Industrial Gas Valves, While |t 15 possible fo
combine any VEOES 7 VEDOT Valve with any V4055, V4GE2Z, or
VEO55 Actuator, a Hmited range of comblnatlons apply {o the
appiications most offen used (see Flg. 1 and Table 1), These
vaivelactuator combinations are used for large gas bumers
that require ftight closeoff and accurale controf of large
amounds of fuel, The valve opens when the actuator is
energized, and cioses {0 seat off against the rated close-off
pressure when power is removed. The actuator delermines
the method of firing. A V4055 is used for On-Off fiting, a
V4082 for Hi-Lo-Off firing, and a V2055 for Modulaling firing.
The V4062 and V055 Actuators are normally used with the
VEBOSE [ VELRTE Valve with characlerlzed guide for accurate
confrel and repeatabliity of low-fire posliions. Vaivelactuator
camblnations are avaitable that provide proof-of-closire
switch with valve seal overiravel Infarlock, Note that high
pressure valves and actualors are normally used only for On-
Off firing.

Y455

VEOTIAMGIRTA

VEOHIDNVEIW G
bl FRESSURE

SERAVBETE

” CHARAGTERIZED
GHIBE

VEQSSEASNGTE
HI PRESBURE

§ VEDSBCRAE0ITC

WITH VALVE SEBAL

MODULATING
OVERTRAVEL BITERLOCK  apans

Fig. 1. Safely Shutoff Valve and Actuator combinations
{V5055 models shown}

Tabie 1. Usual Combinations of Fluid Power Actuators and Industrial Gas Valves

= Standard pressure® High Pressure®
Fluid Power Actuators? YEOSSA, BV, V50558, V5055C, VHO5SD, V5O55E,
Industrial Gas Valves VE0OTA WEOGTE V50870 V5097 WS08TE
Pressure Charasterized
Type Modet Rating® On-Off Guide® vsor OnOff veo
Y4055 A, 8 Standard .
On-off B Figh K K :
ndpde Standard -
g High o
V40582 A Standarc -
Hido-Off B High P K
Y Btandard
Vass A Standard .
tModulating e Standard ,

A Refer to Table 2 for actual pressure ratings of the various combinations of valves and actuators.

b y8058F models meet EN161 leakage requirements.

“Characterized guide provides a more linear relationship between ster travel and gas flow. Check Honeywall form 70-8311 to
verify that flew curve characterlstics match application regulraments,

#vialve Seal Cvertravel Interiock, Valve has fwo shuloff seals, acluatar has a proof-of-closure switch.

©4055F, G models Include switeh for manual confrol.

Mhase combinations have Idgher pressure rafings; see Tabie 2.

I
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AUTOMATIC SAFETY SHUTOFF VALVES

VEOSEAE09T Industrial Gas Valves

« VBO55 { V5097 single-seated, normally closed valves are
sultable for service requiring tight shuloff,

= Canbe used with natiral or Hguefied petroleum (LP)
gases,

= VEBOASBA f YE097A,C.D,E Valves are for On-OF service,

= VB0OS8E / V50878 Valve has a characlerized gulde fo
provide slow opening, Hi-Lo-Off, or Modulating service.

= VEOBS f VE0STC,E Valves have two seals and when used
with the V4055D E Actuators, the combination provides a
proct-of-closure swiich and valve seal ovariravet interlock.

= VH085 / VEOST7D,E Valves are for high pressure
apphications,

= VB0ES muodels feature threadad connections for seven
pibe slzes from 3/4- lo 3-inch NPT {or parallel BSPY;
VEGS5A,B,C are aiso available in a 4-inch size with flangs
connections.

= Standard with 4/4-Inch upstrean: and downstream fapping
with plug.

+  VB087 models ase available in small-body size covering
344" 1o 2" pipe size and large-hody slze covering 2" (0 ¥
size,

Fluid Power GasValve Actuators

» Rated for final safety shutof! service when used with VEGS5
1 V5097 Valves.

« V4055 Actuators are for On-Off service, VEIEZ Aclualors

are for HI-Lo-Of service, and V9055 Actualors are for
iModulafing service,

= V4055D.E, V4062D, and V90550 Actuators have a prood

of-closure switch {o provide vaive seal overirave! interiock
when used on a V5855  V5097C, E Valve with a doubie
seal.

« V40888, E Actuators are for high pressure applications.
+  Maximum closing time Is one second, which mesls

approval kody requlrements.

- Red OPEN Indlcator attached {o the acluator stern wili

show if the valve Is even slighlly open; yellow SHUT
indicaior on the valve stem will show only when the gas
valve is fully closed |

+  Standard enclosure meets NEMA 1 general purpose

requiraments; optlonal enclosure meets NEMA 4
waathetproof requirements,

«  Optional damper shafl avallable with or without spring

retum; shaft extands out both sides and rides in Tefloniike,
Lplrin bushings.

- ifses standard damper crank arm, which is readily

avaiiabie from wholesalers.

«  Optional, feld-adjustable, spdt auxiiiary swiich Is avallatie.
« Low-fire adjustment on V4062 and V9055 Actuators is

internal to minimize tampering.

= Vo055 Actuator has internigl, 24 voli transformer for iine

voltage connectiohs and a field addable kit is avallable to
provide VO055 acceptance of a4 4 1o 20 mA de signal,

Table 2, Pressure Ratings of Valve-Actuator Combinations

ETANDARD PRESEURE ACTUMTORE | HIGH PRESSURE ACTUATORS |
V40554, D, F, G, VAO62A, D VOOS5A, D V40558, E, V40628
Max, Rated Max, Rated
Mods! Pipe Size MORD, D Prassure © M0, P Pressure
STANDARD aia 1o 11727 C |B P&l 340 mbar|15 PSI |10 Bar |15 P9I |1030 mbar |16 PSI ]1.0 Bar
sg&%%g%%%vgs i C BPSI |[340 mbar |15 PSI  [1.0 Bar |15 PSI |1030 mbar [15PST [1.0 Bar
V50974, B, C & flanged ¢ |3PSI 207 mbar[16PSI [1.0Bar [5PSI  [3d0mbar [15PSI [1.0 Bar
HIGH PRESSURE 2t 14/an ¢ |BPSI 340 mpar |76 P8I |B.0 Bar {25 PSI |1720 mbar {75 PSI [6.0 Bar
3?‘6‘%55’. 25955'3' S Py 5 PS5l 340 mbar |45 PSI |30 Bar {15 PGSt |1030 mbar 145 PSI 3.0 Bar

# Max Operating Pressure Differentlal (UL} or Max Qparating Pressure {CSAY, maximum allowable pressure drop from inlet te
outlet for proper operation .
P Wax Rated Pressure {UL) or Max Close-off Pressure {CSA) ; maximum prassiye that the valve can be exposed to without leak-

age or damage fo the valve,
¢ Applies for smat-body V5057 valves 3/4" up fo 27 plpe size.

g Applies for large-body VE097 valves 2" up to 3" pipe size.
& V50554, B, 0 only,

Valve-aciuator Approvals

The filowing combinations of V088 / VB097 Valves {3/4
through 4 i) and V4055, Y4062, and V2055 Fluld Power
Actuators are approved by the agencles listed:

Industrial Risk Insurers Acceplable and Underwriters Labora-
torles inc. Listed:
VAQSHA,B,D,E/VS055 / VERHTABCDE
V4062/v5055 / VE08TA B,C.E
VIN55//5085 £ VE097A B, CE

Factory Mutual Approved !
V40BEANS055 [ VEQRTA B VADSBEA/B05E / VEOITE
V4D55BA/S055 / VEQSTD V4082/VvE055 F VEGHTR,C
V40E5DA/E0ES F VEOST( VOANSEA/5055 £ VEOS?H,C

50— 2

Canadian Slandards Assoclatlon File 158158-1205788:
V405EA - VBOE5A B / VE0STAB
V40558 - VB055D / VE087D
VA0QBED) - VBOS5C F VE08TC
V40355E - VSO55E F VB097E
V4082 - V50558,C / V50978,C
Vaib5 -V5055R,C F V50978,C
British Gas Corporation and Dutch Gas Institute Approved:
V4055 or V4062 with several VE055 F VEO9DTA and VBG5S /
V508978 models.
V4AG55D or V40620 with VED5S / VEQSYC models with an
internal screen.



MAXITROL

Gas Appliance Pressure Regulators

Straight-Thru-Flow Design

RV52, RV53, RV61, RV81, RV91, RV111, and RV131
1/2", 314", 1", 14", 1%", 2", 2", 3" & 4"

3

c us design certified

Maximum Pressure

CSA Rated (except RV131)............ 1/2 psi (35 mbar)
Maxitrol Tested*

RV52 & RV53 ..o 1/2 psi (35 mbar)
RV61, RV81, RV91, & RV111 .......... 1 psi (70 mbar)
RVI3L .o 2 psi (140 mbar)

* Do not use if inlet pressure is more than 10 times
desired outlet pressure

EMERGENCY EXPOSURELIMITS (Maxitrol Tested)

RV52 & RV53 ... 3 psi (210 mbar)
RV61, RvV81, RVI1 & RV111 ........... 5 psi (350 mbar)
RVI3L .o 15 psi (1050 mbar)
GAS CONTAINMENT EXPOSURE LIMITS*
RV52&RV53 .. 15 psi (1050 mbar)
RV61, RV81, RV91, RV111,

E&RVI3L . 25 psi (1750 mbar)

* Please note that internal damage may occur when
exposed to these pressures.

S-T-F Series

AMBIENT TEMPERATURELIMITS

RV52, RV53, RV61, RV81,

RVI91&RV111...........c. -40° to 205° F (-40° to 96° C)
RVI3L ., -40to0 125° F (-40to 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



Straight-Thru-Flow Design
RV series

All models except RV131 are CSA design certified for
1/2 psirated 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, RvV91, 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, & RV13Ll internal conical

RV52, RV53, RV61, RV381,
RV91, RV111, and RV131

FEATURES

¢ Greateraccuracy—higher pressure drop capacity
¢ Qutlet 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 regulationwith  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 atinlet
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

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" RV131is 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
Mauxitrol's "Spring Selection Chart" for part numbers, color
and size of springs.

Teflonis aregistered trademark of DuPont Corporation.

NOTE: AllMaxitrolapplianceregulators should beinstalledin
accordance with Maxitrol’'s “ Safety Warning” bulletin.

© 2008, Maxitrol Company, All Rights Reserved



Capacities and Pressure Drop

CAPACITIES—expressed in CFH (m3/h)—0.64 sp gr gas

Pressure DropNinches w.c. (mbar)
Model CSA
Number and Pipe Size MAX
0.1 0.2 03 04 0.5 0.6 0.7 0.8 09 1 2 3 4
RVE2 1/2x 1/2 450 151 214 262 302 338 370 400 427 453 478 676 828 956
3/4 x 34 (12.7) (4.2) 6.1) (7.4) (8.5) (9.5) (10.5) (11.3) (12.1) (12.8) (13.5) (19.1) (23.4) (27.1)
RVE3 3/4 x 34 710 217 306 37 433 484 530 573 612 650 684 968 1185 1369
1x1 (20.1) 6.1) (8.6) (10.6) (12.2) (13.7) (15) (16.2) (17.3) (18.4) (19.3) (27.4) (33.5) (38.7)
RV61 1x1 1100 379 536 675 759 848 929 1004 1073 1138 1200 1742 2134 2464
1-1/4x 1-1/4 (31.1) (10.7) (15.1) (19.1) (21.5) (24) (26.3) (28.4) (30.4) (32.2) (34.0) (49.3) (60.4) (69.8)
RVS1 1-1/4x 1-1/4 2500 780 1102 1350 1559 1743 1909 2062 2204 2339 2465 3485 4269 4929
1-1/2x 1-1/2 (70.8) | (22.1) | (31.2) | (38.2) | (44.1) | (49.5) (54) (68.4) | (62.4) | (66.2) | (69.8) | (98.7) (120) (139)
RVO1 2x2 3275 1212 1714 2100 2424 2711 2969 3208 3429 3637 3834 5422 6640 7663
2-1/2x 2-1/2 (92.7) (34.3) (48.5) (59.4) (68.6) (76.7) (84.1) (90.8) (97.1) (103) (108) (153) (188) (217)
RV111 2-1/2x 2-1/2 7500 2742 3878 4750 5485 6132 6718 7256 7757 8227 8572 12134 14862 17161
3x3 (212) (78) (110) (134) (1565) (175) (190) (205) (219) (233) (243) (343) (420) (486)
RV131 Ax4 4734 6695 8200 9468 10586 11596 12525 13390 14202 14971 21172 25930 29942
(134) (190) (232) (268) (300) (328) (354) (380) (402) (424) (600) (734) (848)
Slzmg Instructions
In order to select the proper size regulator, you must know SOLUTION:
the available inlet pressure, desired outlet pressure, and 1. Check capacity Chart above for 4" regulator,
the required maximum flow rate. RV131.
2. Note that at a flow rate of 21,172 CFH the
Example No. 1—To select a regulator of ample capacity to pressure drop is 2" w.c.
handle flow. 3. Multiply this by two to obtain recommended
differential pressure (4" w.c.).
KNOWN: 4. Subtract 4" differential pressure from 10" w.c.

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. Determinedifferential pressure available:
Inletpressure 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.

inlet pressure to obtain maximum recommended
outlet pressure setting of 6" w.c.
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Dimensions and Spring Ranges

DIMENSIONS*—inches (millimeters)
Model & Vent Swing Call-Outs
Illustration .
Tap Radius
Number A B C D
RV52 1/8" 3.6 4.9 32 3.25 1.25
NPT 1) (124) (81) (83) (32)
1/8" 3.9 52 3.75 3.9 13
RVS3 NPT 99) 132) ©95) 99) 33)
RV6L 1/8" 4.8 6.4 4.4 5.4 1.6
NPT (122) (164) (111) (138) 41)
3/8" 6.4 8.4 6 7 2
Rvél NPT | (162) 213) (153) 178) 1)
Rv9l 1/2" 85 10.8 6.5 9.1 23
2" pipe NPT (216) (275) (165) (232) (60)
RV91 1/4" 8.3 10.5 7.1 9.1 24
2.5" pipe NPT (212) (267) (181) (232) 62)
3/4" 115 15.1 9 134 35
Rvill NPT | (284) @73) 229) (324) 89)
3/4" 18.2 23.25 139 18 51
Rvisl NPT @62) (590) (353) (458) (129)
* Dimensions are to be used only as an aid in designing clearance for the valve.

Actual production dimensions may vary somewhat from those shown.

SPRING SELECTION CHART—inchesw.c.(mbar)

Model - ) . .
Number CSA Certified Springs Other Springs Available

RVE2 3t06 4-8 5-12 1-35 25 3-8 4-12 B B B B
(7.5-15) | (10-20) | (12.5-30)} (2.59) (5-12.5) | (7.5-20) | (10-30)

RVE3 3t06 4-8 5-12 1-35 25 3-8 4-12 - - - -
(7.5-15) | (10-20) | (12.5-30)} (2.59) (5-12.5) | (7.5-20) | (10-30)

RV6GL 3t06 4-8 5-12 1-35 25 3-8 . B 10-22 B B
(7.5-15) | (10-20) | (12.5-30)§} (2.59) (5-12.5) | (7.5-20) (25-55)

RVE1L 3t06 4-8 5-12 1-35 25 3-8 4-12 5-15 10-22 B B
(7.5-15) | (10-20) | (12.5-30)§} (2.59) (5-12.5) | (7.5-20) | (10-30) | (12.5-38) | (25-55)

RV 3t06 4-8 5-12 1-35 25 3-8 4-12 5-15 10-22 - -
(7.5-15) | (10-20) | (12.5-30)} (2.59) (5-12.5) | (7.5-20) | (10-30) | (12.5-38) | (25-55)

RV111 3t06 4-8 5-12 1-35 25 3-8 4-12 5-15 10-22 B _
(7.5-15) | (10-20) | (12.5-30)§} (2.59) (5-12.5) | (7.5-20) | (10-30) | (12.5-38) | (25-55)

RV131 3to6 _ 5-12 _ 2-5 3-8 4-12 _ 10-22 15-30 20-42
(7.5-15) (12.5-30) (5-12.5) | (7.5-20) | (10-30) (25-55) (38-75) | (50-105)

NOTE: The areawithin the heavy lineindicates CSA certified springs.

MAXITROL
Maxitrol Company 4 © 2008, Maxitrol Company,
23555 Telegraph Rd., PO Box 2230 All Rights Reserved

Southfield, MI 48037-2230 U.S.A.

RVSTF_MS_EN_03.2008
Replaced MS2056



L4006,7,8; L6006,7,8

Aquastat® Controllers

FOR VERTICAL
MOUNTING AND
HORIZONTAL
SENSOR
INSERTION

FOR SURFACE
MOUNTING

WITH REMOTE BULB

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.

Honeywell

PRODUCT DATA

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.

e L4006,7; L6006,7 models are available for insertion in:
vertical or horizontal immersion well, vertical or
horizontal direct immersion, and surface mounting.

e 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.

Contents
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L4006,7,8; L6006,7,8 AQUASTAT® CONTROLLERS

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).

ORDERING INFORMATION

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:

120 Vac

240 Vac

Full Load

26

1.3

Locked Rotor

15.6

7.8

Models with 5° F (3° C) fixed differential or 5° F to 30° F
(3° C to 17° C) adjustable differential:

110/120 Vac | 200/240 Vac 277 Vac?
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

a1.6008G 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).

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.

60-2104—10 2




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.
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Fig. 1. Approximate case installation dimensions
in inches (mm) for direct insertion models.
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Fig. 2. Approximate installation dimensions
in inches (mm) for remote bulb models. Other
dimensions are the same as Fig. 1.
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Fig. 3. Approximate installation dimensions
in inches (mm) for surface mount models.
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Fig. 4. Approximate immersion well dimensions in inches
(mm) for all models except L4006C and L6006B.
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Fig. 5. Approximate boiler fitting and bulb dimensions
in inches (mm) for L4006C and L6006B.



Standard Models:

L4006,A,B,C,E,G; L4007,A,B; L4008A,B.E; L6006A,B,C; L6007A, L6008,A,GH

L4006,7,8; L6006,7,8 AQUASTAT® CONTROLLERS

Table 1. L4006, L4007, L4008 Controller (SPST Switching) Specifications.

Model | Application

Range
OF (Oc)

Midscale
Differential
OF (oc)

Insertion?

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°Cor3°C)

or

5°Fto 30°F
adjustable
(3°Cto17° 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

5in. (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
1-1/2iin., 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
or5°Fto 30°F
(3°Cto17° C)
adjustable

Horizontal

Makes

TRADELINE model
available.

Insulation depth 1-1/2 in. or
3in.

(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 t0 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).

130° F to 290° F
(54° C to 141° C)

Manual reset

Horizontal or
vertical

Breaks

TRADELINE model
available.

Insulation depth

1-1/2in. or 3in.

(38 or 76 mm).

NPT brass spud 1/2in. (13
mm)

Factory-set stop at

250° F (121° C).

Capillary 8 in. (203 mm).

@ 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 1. L4006, L4007, L4008 Controller (SPST Switching) Specifications. (Cont.)

Midscale Switching On
Range Differential Temperature
Model | Application °F (°C) °F (°C) Insertion® Rise Available Options
L4006G  |High limit 100° F to 200° F [10° F (6° C) fixed |Horizontal Two switches External adjustment knob.
and (38°Ct0 93° C) break Insulation depth 4 in.
circulator simultaneously (102 mm).
control Factory-set stop at
160° F (71° C).
Celsius scale markings.
Without well.
L4007A |Highorlow [100°Fto240°F |2°For5°F Horizontal or |Breaks Insulation depth
limit (38°Cto 116° C) |(1°Cor 3°C) vertical 1-1/2/in. or 3in.
fixed, (38 mm or 76 mm).
5°Fto30°F
(3°Cto17° C)
adjustable
L4007B Circulator 100° F to 240° F |5° F (3° C) fixed |Vertical Makes Celsius scale markings.
(38°Cto 116° C) |or
5°Fto30°F
(3°Cto17° C)
adjustable
L4008A  |High orlow |100° F to 240°F |5° F (3° C) fixed, |[Remote bulb |Breaks Remote capillary
limit (38°Cto116°C) |5°Fto 30° F direct 5-1/2 ft (1.7 m),
or (3°Cto17°C) |immersion 8-1/2 ft (2.6 m) or
130° F to 270° F  |adjustable 10 ft (3.0 m).
(54° Cto 132° C) Factory-set scale stops at
120°, 170°, or 200° F (49°,
77°,0r 93° C)
Celsius scale markings.
Front cover screw.
L4008B |Circulator 100° F to 240° F |5° F (3° C) fixed |Remote bulb |[Makes Capillary 5-1/2 ft
(38°Cto 116° C) |or direct (1.7 m).
5°Fto30°F immersion
(3°Cto17° C)
adjustable
L4008EP |High limit 40° F to 80° F Manual reset Remote bulb |Breaks Factory-set scale stops at
(4°Cto27°C)or 140°, 200°, or 250° F (60°,
130° F to 270° F 93°, or 121° C).
(54° C to 132° C) Capillary 5-1/2 ft or
20 ft (1.7mor 6.1 m).
8 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.

Midscale
Range Differential
Model Application °F (°C) °F (°C) Insertion? Available Options
L6006A Circulator and low |100° F to 240° F 5° F (3° C) fixed |Horizontal SUPER TRADELINE model
limit or high limit (38°Cto116°C) |or available.
or 5°Ft030°F Modified dial with stop.
100° F to 290° F (3°Cto17° C) NPT brass spud 1/2 in. or 3/4
(38°Cto143° C) |adjustable 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
3in. (38 mm or 76 mm).
L6006B Circulator and low |100° F to 240° F 5° F (3° C) fixed |Horizontal Direct immersion.
limit or high limit (38°Cto116°C) |or Insulation depth 1-1/2 in.
5°Fto 30° F (38 mm).
(3°Cto17° C) 3/4 in. (19 mm ) brass
adjustable, or compression fitting.
30°F (17° C)
fixed.
L6006C Circulator, low limit, |65° F to 200° F 5° F (3° C) fixed |Horizontal or TRADELINE model available.
and high limit (18° Ct0 93° C) or vertical surface Strap-on, surface mount.
5°Fto 30° F mounted
(3°Cto17° C)
adjustable
L6007A Circulator and low [40° F to 180° F Fixed Horizontal or Insulation depth 1-1/2in. or 3
limit or high limit (4° Cto 82°C) vertical in. (38 mm or 76 mm).
L6008A Circulator and low |100° F to 240° F 5°F (3° C) fixed |Remote bulb TRADELINE models
limit cooling (38°Cto116°C) |or available.
or 5°Fto 30° F Modified dial with stop.
-30° Fto +70° F (3°Cto17° C) Capillary 5-1/2 ft (1.7 m).
(-35° Cto +21° C) |adjustable
L6008G Two-stage Aquastat [130° F to 230° F 3-1/2° F (2° C) |Remote bulb Capillary 6 ft (1.8 m).
Controller to cycle |(54° Cto 110° C) or |fixed Adjustable interstage
two-stage gas 60° F to 160° F (16° differential; 5° F to 10° F
valve. Cto71°C) (2°Cto6° C).
L6008H Low fire Aquastat |150° F to 200° F 15° F (8° C) Remote bulb Capillary 33 in. (0.8 m).
(maximum Controller (66° C t0 93° C) fixed
temperature
of element
405° F
(207° C))

8 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...

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.

A 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.

A 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.
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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.



SETPOINT
INDICATING DIAL

DIFFERENTIAL
ADJUSTMENT
WHEEL

ADAPTER CLAMP
SCREWS

INSERTION A

ELEMENT \

A WITH VERTICAL MOUNTING OF
IMMERSION WELL, ELEMENT IS
ATTACHED TO BOTTOM OF THE
CASE.

SELECT MODELS HAVE SCREW
M8806A TERMINAL, NOT TAB TERMINAL.

Fig. 6. Internal view of L6006A.

Installing Direct Inmersion 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.

ADAPTER

CLAMP \

SPLIT SLEEVE\ ’
ADAPTER CLAMPS

FIT OVER

SEALING WASHER

BULB COMPRESSION
FITTING

SENSING BULB M8774A

Fig. 7. Direct immersion model
with fitting partially removed.
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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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JAWS

SPREAD JAWS
TO FIT OVER
RIDGE ON
WELL SPUD

SCREWDRIVER

MOUNTING CLAMP

MOUNTING
SPUD

WELL
BULB _\

)

M8777A

ZI'UBING

NOTCHES FOR 27-1/2 IN.
CAPILLARY (70 MM)
TUBE (4) SENSOR
7/8 IN. (22 MM)
DIAMETER
KNOCKOUT _-\
BOTH ENDS \
LEFT SNAP
SWITCH
(NO. 2)
10 FT. (3.0 M)
CAPILLARY
TUBE
RIGHT SNAP
SWITCH (NO. 1) MOUNTING
HOLES (3)

ASELECT MODELS HAVE SIX TERMINALS. M4673A

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).
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CLAMP B
CLAMP SCREWS (2)
CLAMP A
_\ BULB BULB
- / COMPRESSION _ o NG

FITTING WASHER

INSERTION LENGTH
| «—— APPROX. 3-3/16 IN. (81 MM)

M8815A

SPLIT SLEEVE

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

Screw the fitting into the boiler or pipe tapping.

Place the packing nut on the tubing.

Slide the bulb completely through the fitting.

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.

prON=

IMMERSION

BULB x
BOILER PLUG \
CAPILLARY TUBING

COMPOSITION DISK \

(SLOTTED) \
< N\

EXAMPLE OF SLOTTED WASHERS
ASSEMBLED

IN PAIRS:
M8816A

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).



M8970A

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.

PINCH TOP EDGES OF
HOLDER TOGETHER
AT EACH SEGMENT

CAPILLARY
TUBING

SENSING
BULB

BE SURE EXTENSION TUBE IS

UNDER BULB HOLDER, AS SHOWN M7217A

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.

L4006,7,8; L6006,7,8 AQUASTAT® CONTROLLERS

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.

SPLIT WOOD PLUG

3/4 IN.
INSERT BULB (19 MM)
IN CLAMP HOLE IN
WALL
OUTDOOR
SENSING —Fr—Tx—9
BULB 2
L« —
CAPILLARY
TUBING
SEAL-OFF
__Tuee | \__g

34886A
BULB
SHIELD

Fig. 15. Mounting bulb in shield outside building.

M8800A

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.

SUPPORTING

\

\
SENSOR

V

M8791A

Fig. 16. Securing remote bulb in clip
when mounting with guard bracket.

SUCTION LINE

LEAVES
COOLER

COOLER
/ WALL \ 9

\Z] T T

D R A R S R A A SRS A AT L:'E

e v » RIS AZAAI RISt 3 e

RN B BUANCEN WALl \'_"r} Hor] G

TR I SV WA I SV WA I SV N
SUCTION

L6008A
CIRCULATOR
LOW LIMIT
CONTROLLER

BULB CLIPS
TO SUCTION LINE
M8805A

REMOTE
BULB

CAPILLARY

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.
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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 mm? to
0.3 mm2) gauge wire with an AMP Inc. part no. 2-520129-2
fully insulated flag receptable connector or equivalent.

ENCLOSED

SENSING BULB .M‘

N

BR=

PIPE—\

12IN.

ADJUSTABLE

PIPE +— MOUNTING
STRAP BRACKET

r//////

~
Slooag o]

\_ AQUASTAT®

CONTROLLER CASE

@\/ M8771B

Fig. 18. Mounting L4006H or L6006C directly on surface.

24 VOLT

THERMOSTAT
LOW WATER PRESSURE
CUTOFF CONTROL
L1
I I I (HOT)
L2
— A

AL4OOGA OR I 1 o—I—I—o
L4007A
LOWLIMIT  GAS PILOTSTAT

AQUASTAT®  VALVE CONTROL
CONTROLLER

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQUIRED.

A USE L4006E FOR MANUAL RESET. M28568

Fig. 19. Typical gas-fired system with domestic hot water.



PROTECTORELAY
(HOT)
L4006A OR L4007A HIGH A
LIMIT CONTROLLER g
P L2
LAV A IAGY2E D e D =
THERMOSTAT

1
IGNITION :
1

OO OO O

BURNER OIL VALVE
MOTOR (IF USED)

A POWER SUPPLY. PROVIDE DISCONNECT MEANS
AND OVERLOAD PROTECTION AS REQUIRED. M1054B

Fig. 20. Typical oil-fired gravity system.

® >
@ A (HOT)

® >0

INDICATING COOLING

LIGHT EQUIPMENT

® P

L6008A

CIRCULATOR AND A POWER SUPPLY. PROVIDE DISCONNECT MEANS

LOW LIMIT AND OVERLOAD PROTECTION AS REQUIRED.
CONTROLLER M8780A

Fig. 21. L6008A used to control cooling
equipment and indicating light.

PROTECTORELAY A 24v
CONTROL HIGH LIMIT THERMOSTAT
CONTROLLER

— CIRCULATOR
AND LOW
LIMIT CONTROL

°1| 4

TR

IGNITION

SWITCHING RELAY

0RO OO QO

s |AA /A
i P L1
CIRCULATOR (HOT)
BURNER
MOTOR O > L2
LINE VOLTAGE A
LOW VOLTAGE

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED.

A L6006C USED AS HIGH LIMIT CONTROL.
A L6006C USED AS AN OPERATING CONTROL.

A R-B OPENS, R-W CLOSES ON TEMPERATURE RISE. M8960B

Fig. 22. Typical oil-fired hydronic
system with domestic hot water.
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24 VOLT * *
THERMOSTAT A L4006A OR L4007A
RA832A L1 L2 HIGH L|M|T®
SWITCHING RELAY (HOT) AQUASTAT
CONTROLLER

0

®
f?? ==

CIRCULATOR

L4006B OR L4007B
CIRCULATOR
AQUASTAT®
CONTROLLER

BURNER

O ©® 006

-

L4006A OR L4007A LOW LIMIT
AQUASTAT® CONTROLLER

©)

PROTECTORELAY
CONTROL

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQUIRED.

A USE L4006E FOR MANUAL RESET. M28558

Fig. 23. Typical oil-fired hydronic heating system that
provides year-round domestic hot water using RA832A.

24V THERMOSTAT BURNER MOTOR

L400BAORE  RA817A
HIGH LIMIT PROTECTORELAY
CONTROLLER CONTROL

5 O %l

RA89A RELAY

oJoRelo O @
L

h 4

CIRCULATOR ®

L6008A CIRCULATOR
LOW LIMIT CONTROLLER

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED.

+A* IGNITION
L1 L2

TRANSFORMER

(HOT)

A SELECT MODELS HAVE 1/4 IN. (6) TAB TERMINAL FOR W TERMINAL.
M8785B

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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L1
(Hom) L2 SERIES 80
A THERMOSTAT

elot-10 0 00
CIRCULATOR A
AND
LOW LIMIT @----— -
CONTROL

o e
Qe

LOW VOLTAGE l 1
LINE VOLTAGE

2

CIRCULATOR
1 2 1 2
PILOTSTAT LINE VOLTAGE OIL BURNER RELAY
GAS CONTROL LINE VOLTAGE
TERMINALS

POWER SUPPLY. PROVIDE DISCONNECT MEANS
AND OVERLOAD PROTECTION AS REQUIRED.

A WHEN USING CIRCULATOR LOW LIMIT CONTROL,
REMOVE L1-L2 JUMPER. M8783C

Fig. 25. Typical wiring hookup using L6006 or
L6007 with L8148A.

LINE VOLTAGE

CONTROL CIRCUIT LINE VOLT
L4006 THERMOSTAT LOAD
L1 °‘|_
(HOT) < f _|‘° °‘|_|‘° }
L <«
LOW VOLTAGE
THERMOSTAT

LOW VOLTAGE
CONTROL CIRCUIT

L4006 oo LoAD
L1 o > {1
(HOT)
A ELECTRIC
P HEAT RELAY
L2 <%

POWER SUPPLY. PROVIDE DISCONNECT MEANS
AND OVERLOAD PROTECTION AS REQUIRED. M1155A

Fig. 26. Typical systems with 120 volt
electric heat primaries.
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L4006
HIGH LIMIT o
CONTROLLER
MILLIVOLTAGE

THERMOSTAT

MILLIVOLTAGE

VALVE OPERATOR
SAFETY Q_
SHUTOFF Q
PILOTSTAT" ; OPERATOR  PILOT

POWER UNIT 1 X COIL BURNER
1

1}
L] POWER UNIT COIL M1156A

Fig. 27. Typical Powerpile System wiring diagram.

HEATING LOAD
NO. 1 O L2

L6008G

_>Ll

@ @ (HOT)
@ e HEAT,L’\(‘)? 2I_OAD o
O\®

2 1)

\— JUMPER

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED.
M8968B

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.



TEMPERATURE
RISE

)

L6008G OPERATION

—
LEFT SWITCH
DIFFERENTIAL

VA

SETPOINT
(ADJUSTABLE)

—_— — — —
RIGHT SWITCH
DIFFERENTIAL

\

@,

A DIFFERENCE BETWEEN THE TEMPERATURES AT WHICH THE
TWO SWITCHES MAKE R-W. ADJUSTABLE FROM 3°F TO 10°F
(1.7°C TO 5.6°C) ON STANDARD MODELS, OR FROM 3.6°F TO 12°F
(2.0°C TO 6.7°C); 55°F TO 175°F (13°C TO 79°C) MODELS.

BREAKS R-B

MAKES R-W — — -

ON RISE

BREAKS R-W
MAKES R-B
ON FALL

A

INTERSTAGE
DIFFERENTIAL

A

BREAKS R-B
MAKES R-W — —
ON RISE

BREAKS R-W
MAKES R-B
ON FALL

A TWO SPDT SWITCHES OPERATE IN SEQUENCE. EACH SWITCH
DIFFERENTIAL IS FIXED AT APPROXIMATELY 3°F (1.7°C) ON
STANDARD MODELS, OR AT 3.6°F (2.0°C); 55°F TO 175°F (13°C TO
79°C) MODELS.

Fig. 29. Operation of L6008G.

TEMPERATURE
RISE

SETPOINT
(ADJUSTABLE)

)

L4008L OPERATION
BREAKS
T T T ONRISE T T ]
LEFT SWITCH

DIFFERENTIAL

—_— — — —
RIGHT SWITCH
DIFFERENTIAL

3

@,

A DIFFERENCE BETWEEN THE TEMPERATURES AT WHICH
THE TWO SWITCHES BREAK ON TEMPERATURE RISE.

MAKES
ON FALL

M2999B

INTERSTAGE
DIFFERENTIAL

A

BREAKS _ |
ON RISE

MAKES
ON FALL

A SWITCHES OPERATE IN SEQUENCE. RIGHT SWITCH
FIRST-ON TEMPERATURE RISE.

M4671A

Fig. 30. Operation of L4008L.
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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.

DIFFERENTIAL
WHEEL

NOTCH IN
FRAME

A

SNAP
SWITCH

A SELECT MODELS HAVE A SCREW TERMINAL INSTEAD
OF TAB TERMINAL.
M8969

Fig. 31. Adjusting the differential.

60-2104—10
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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).

LEFT SWITCH

A\

RIGHT
/ SWITCH

STAR WHEEL (INTERSTAGE
DIFFERENTIAL ADJUSTMENT)

A SELECT MODELS HAVE FOUR TERMINALS. Mg972

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. Ifthe 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.

60-2104—10 16

Table 3. Temperature Adjustments.

Difference Between Desired
Room Temperature and
Case Temperature

Reduce Dial Setting

°F °C °F °C

0 0 — 0

5 3 3/4 0.5
10 6 1-1/2 1
15 8 2 1
20 11 2-3/4 2
25 14 3-1/2 2
30 17 4-1/4 3
35 20 5 3
40 22 5-3/4 4
45 25 6-1/2 4
50 28 7 4
55 31 8 5
60 33 8-1/2 5
70 39 10 6
80 45 11-1/2 7
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.

WALL
—

REMOTE
LBOOBA SENSING
CASE BULB

ConoueD

TEMPERATURE TEMPERATURE

80°F (27°C)

115°F (46°C)

Fig. 33. L6008A calibration.

M8790A
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CHECKOUT 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

A WARN I N G described in the OPERATION section. Make any additional

Explosion Hazard adjustments necessary for assuring comfort requirements.

Can cause serious injury, death or property
damage.

This product is intended for use only in systems with a
pressure relief valve.

17 60-2104—10
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MATERIAL SAFETY DATA SHEET

Manufacturer: Honeywell Inc., 1985 Douglas Drive North,
Minneapolis, MN 55422.

Section 1. Product And Company
Identification

Product Name: Heat Conductive Compound Date Released: October 8, 1999

NFPA Ratings:
Health 0; Flammability 1; Reactivity 0; Personal Protection B

MSDS ID: DS9021

Synonyms: MS1699
Section 2. Composition,
Information on Ingredients

Product Use: Heat conductive material used to enhance
contact and heat transfer in temperature sensor applications.

Ingredient | CAS Number | Percent | PEL | TVL
#2 Lithium Complex Grease (70%):
Mineral Oil 64742-65-0 35-50 5 mg/m3 5 mg/m?3
Mineral Oil 64742-62-7 20-25 5 mg/m3 5 mg/m?3
Lithium Hydrostearate/Sebacate 68815-49-6 4-9 — —
Complex
Zinc Alkyldithiophosphate 68649-42-3 0-2 — —
Aluminum Paste (30%):
Aluminum, as Al 7429-90-5 20-25 15 mg/m3 10 mg/m?3
Aliphatic Petroleum Distillates 8052-41-3 10-15 2900 mg/m?3 525 mg/m?3
Stearic Acid 57-11-4 1-2 — —
Aromatic Petroleum Distillates 64742-95-6 1-2 5 mg/m3 5 mg/m?

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 4. First Aid Measures
Eye Contact: Flush eyes with water for 15 minutes. Remove

Section 3. Hazard Identification

Acute Health Effects: any contact lenses and continue to flush. Obtain medical
. . ) o attention if irritation develops and persists.
Skin: Excessive contact may cause skin irritation and
dermatitis.

Skin Contact: Remove excess with cloth or paper. Wash
thoroughly with mild soap and water. Obtain medical

Eye: Direct contact with eye will cause irritation. attention if irritation develops and persists.

Inhalation: No adverse effects are expected. Ingestion: Contact physician or local poison control center

Ingestion: Ingestion of product may cause nausea, vomiting immediately.

and diarrhea. Inhalation: Remove patient to fresh air and obtain medical

. attention if symptoms develop.
Chronic Health Effects:
Existing skin rash or dermatitis may be aggravated by
repeated contact.

Section 5. Fire Fighting Measures
Material Flash Point: > 383° F (195° C). Will burn if exposed

OSHA Hazard Classifications: None. to flame.
Carcinogenicity: Not considered to be a carcinogen by Extinguishing Media: Carbon dioxide, dry chemical or foam.

either OSHA, NTP, IARC, or ACGIH. S
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.

60-2104—10 18



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.

19
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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 Il 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.

60-2104—10
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Australian Gas Association Approved.
Several VBOES / VE09TE modais,
DIN-DVEW Approved {Gemany):
Several VBOEE/VE09TA and VE055/VE08THE models,

Y4055, V4052 AND V8055 FLUND POWER GAS VALVE
ACTUATORS

Voltage And Frequency: 120v, 60 Hz Standard; separate
models available for operation at voliages ranglng from
100V o 240V, 56/60 Hz.

Auxitiary Switch And Proof-of-ciosure Switch Ratings:
12 hpP.

Table 3. Load
LOAD 120 240
Fuil Load S.8A 494
Locked Rotor 58.8A 2944

2 piaximum total connected power to both switches (if used)
s 1800 VA.

Hominal Opening Time:
Standard models: 26 sec al 60 Mz, 32 sec at 50 Hz,
Fast-opering models: 13 sec¢ at 60 Mz, 16 sec al 50 Hz,

Closing Hime:
Cne second maximum
Low-fire Adjustment {with respect fo
V5055 / V50878 Valve):
V4082:0.17 {6 0.64 In. vaive stem trave! (approximately 20
o 60 percent maximurs gas flow).
VO05E: .14 to 0.65 in. valve sters travel (approximately &
o 60 percent depending upon Valve size).
Refer to form 70-8311 for valve flow {capaclty} cuives,

flamper Shaft {optional)
378 in. (9.5 mm}; available with or without spring return.

Maximum Damper Shaft Rotation:
52 angular degrees.

AUTOMATIC SAFETY SHUTOFF VALVES

Ambient Operating Temperature Rating:
V4055 and V4062 modeis: -40° F o 180° F (40° C to
§8° C) 680 Hz models; -10° Flo 188° F L23° Clo 7O )
for 50 Hz and 50/60 Hz modeis,
VS0BE models; -40° F 0 1258° F (~40° Cio 52° Cyfor 60 Hz
models; -10° F fo 128" F {-23° (o §2° C) for 60 Hz and
50460 Hz modeis,

Hounting!
Direclly fo vaive bonnet with two setscrews, positioned 80
angular degrees apart; can be mounted In any position
{muitipolae).

HEMA 4 Enclosure:
Weatherproof mode! avaliable,

Y5055 / V5007 INDUSTRIAL GAS VALVES

Pipe Size;
314, 1, 1144, 1-1/2, 2, 2-U2, 3, and 4 in. {only VB085A B,C are
avaliable in 4-inch size).

Valve Capacities:
Based on gas with heat content of 1000 Blufcu i
{37.3 MJicu m} and specific gravity of .64,
See Fig2)

Pine Threads;

Nationat Pipe Threads (NPT) of parallel British Standard
Pine Threads (B5P): Equivalent (o ISC R7 and DIN
2999, Avaliable on iniet and oufiet of 3/4- to 3Hnch
valves; 4-Inch vaives have flange conneclions.

Lipstream Tapping And Plug:
H4” NPT (1/4” BSP on BSP models),

Downstream Tapping And Plug:
H4T NPT {None on BSP models).

Amblent Operating Temperature Rating:
-40° F {0 180° F {40 ¢ to 66" C); {to 125° F (52° C)when
used with & VB0BE),

Material:
Die-gast aluminum.
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AUTOMATIC SAFETY SHUTOFF VALVES
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McDonnell & Miller

Installation & Maintenance
Instructions
MM-226(A)

Series 69 @ @ @

Low Water Cut-Offs
For Steam Boilers

Applications:
For residential and commercial boilers of any

steaming capacity.

Series 69

A WARNING

» 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.

Engineered for life



OPERATION

Maximum Steam Pressure: 20 psi (1.4 kg/cm?)

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.

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

NOTE: MV models are rated at 24 VA @ 24 VAC to 120 VAC

CUT-OFF
LEVEL

Dimensions, in. (mm)

A B C D E F
Insertion
Model | Length NPT
69 4% (105)

169 [3% (79

269 |2V (57)| 1(25) |4%(105)| %(3) | 2% |9%(241)

469, 569 |1%6 (30

)

(97)

369 [1% (45)
(30)

Based on desired usage, connect wires from low water cut-off to appropriate control/alarm.

HOLDING COIL OF AUTOMATIC STARTER
TO LINE L1

SAFETY ° __i>
SWITCH [— gé
w

TO BURNER
STARTER

i SCHEMATIC OF TWIN SWITCH Diaagram 2
Di agram 1 INTERNAL OPERATION 9 USED AS MAIN LINE SWITCH
10—02
35—4 | NORMAL WATER LEVEL NEUTRAL WIRE
TO BURNER
HOT WIRE
18—202\ FEEDER OR ALARM SAFETY 0 90
3—4) OPERATING LEVEL SWITCH 0 o
HOT WIRE
TO ALARM
12—22\ | ow WATER CUT-OFF
3;—34) OPERATING LEVEL NEUTRAL WIRE
i i USED WITH MODEL 101 ELECTRIC
DI ag ram 3 USED AS PILOT SWITCH IN SERIES WITH DI ag ram 4

WATER VALVE OR IN ALARM CIRCUIT

NEUTRAL WIRE

TO BURNER

HOT WIRE

SAFETY
SWITCH

JUMPER

TO
TWO WIRES OF 101A

OR TO ALARM CIRCUIT

IMPORTANT: Low water cut-off circuit of the 69 series must be electrically wired in series with all other boiler

limit operating controls.




INSTALLATION —

IMPORTANT: Follow the boiler manufacturer's

TOOLS NEEDED: instructions along with all applicable codes and
One (1) flathead screwdriver, one (1) level indicator ordinances for piping, blow down valve and water

and one (1) pipe wrench. gauge glass requirements.

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.

Using a flathead screwdriver, remove the one (1)
screw that secures the switch cover.

Installation of the Low Water Cut-Off

e 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 Q»
2 1/2 NPT and hand screw the barrel into the boiler without _minimum safe V¥
rotating the rest of the control. Tighten the barrel securely water level

using a pipe wrench to about 150 ft-Ibs. (200 Nem) 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 Nem) torque. "TOP" on the switch
terminal panel MUST be in the up position.

Clamping ring
and 8 screws

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.




Wiring Instructions

A WARNING

» 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.

4 ’/ 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.

: | » To prevent electrical shock, turn off the electrical power before making electrical connections.

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.

TOP LEFT BOTTOM RIGHT

Wiring Diagrams:
Series 69 Low Water Cutoff with M&M Model 101-A Electronic Water Feeders
120V Burner and 120V Feeder

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 BURNER
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.

N

c—-

120 VAC
SUPPLY

101A

24V Burner and 24V Feeder

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 60
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.

BURNER N 120 vAC
-—. ,, SUPPLY

24V TRANSFORMER
(101-24V-48)

A \MPORTANT

To prevent damage to the water feeder, a McDonnell
& Miller transformer Model 101-24V-48 must be used.




Wiring Alternatives - Controls of Different Voltages
For 24V Burner/120V Feeder setups

For 120V Burner/24V Feeder setups

BURNER N 120 VAC
— sy
"
N
69 |I|
O @)
' 24V TRANSFORMER

(101-24V-48)

TO AVOID DAMAGE TO 101A
SOLENOID COIL, TRANSFORMER
101-24V-48 MUST BE USED.

A MPORTANT

To prevent damage to the water feeder, a McDonnell
& Miller transformer Model 101-24V-48 must be used.

BURNER

N 120 vAC
. SUPPLY

lLIT

Models 69-MV-P and 369-MV Millivolt Burner Circuit Controls with Water Feeder
Millivolt Burner Control and Model 101-A 120V Water Feeder

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.

B

MILLIVOLT

CIRCUIT

URNER

=

Qs

. —

e

120 VAC
SUPPLY
101A
NEUTRAL WIRE FEEDER

NUTS

®

Millivolt Burner Control and Model 101-A 24V Water Feeder

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
CIRCUIT

120 VAC

SUPPLY

®

24V TRANSFORMER
(101-24V-48)

WIRE
NUTS

A\ \MPORTANT

To prevent damage to the water feeder, a McDonnell

& Miller transformer Model

101-24V-48 must be used.




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.

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
Connect a wire from the "Hot" side of the power supply to the WIRING ALTERNATIVES

water feeder terminal 3, and low water cut-off terminal 2.

Connect a wire from the neutral side of the power supply to the WHEN USING MIXED VOLTAGES

water feeder terminal 2, and to the neutral side of the burner. 24V Burner/120V Feeder

. . 24V
Connect the wire from the burner to terminal 1 of the low water TRANSFORMER

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.

N
120 VAC
H SUPPLY

120V Burner/120V Feeder o (5
or WF2-U-120 W N H
24V Burner/24V Feeder or or or
BURNER N
vmer | . AME os Footer 120V Burner/24V Feeder

N
120 VAC
H SupPLY

24V
TRANSFORMER

wr2-u-1200r  [DIOIA]
WF2-U-24 W N H
or or or
123

LIV

WF2-U-24V W N H

or or or

123




Replace the cover on the switch housing and,
using a flathead screwdriver, tighten the one (1)
screw to approximately 2 ftelb (2.6 Nem).

Switch Cover
Housing

INSTALLATION COMPLETE

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.




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.

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.

McDonnell & Miller

8200 N. Austin Ave.
Morton Grove, IL 60053
tel: 847-966-3700

fax: 847-966-9052
www.mcdonnellmiller.com

McDonnell & Miller

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.

PROCEDURE:
A\ 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.

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.

©2006 ITT Corporation
Printed in U.S.A. 11-06 246753
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