City of Portland, Maine - Building or Use Permit Application | PermitNo: Issue Date: oBL: ., AGA A’L
389 Congress Street, 04101 Tel: (207) 874-8703, Fax: (207) 874-8716 09-1267 415 B002001
Location of Construction: Owner Name: Owner Address: Phone:
1041 OCEAN AVE JAMES COMPANY LLC 7 MILL POND DR
Business Name: Contractor Name: Contractor Address: Phone
Atlantic Heating Company Inc 133 Pride Street Westbrook 2077977210
Lessee/Buyer's Name Phone: Permit Type: Zone:
HVAC 1
Past Use: Proposed Use: Permit Fee: Cost of Work: CEO District:
Single family home with a garage Single family home with a garage $50.00 $2,850.00 4
for auto repair for auto repair - install a slant fin FIRE DEPT: ] Approved |INSPECTION:
Boiler »\M"j‘ PP Use Group: (_/ Type:
L‘/C ‘ [] Denied P P
wfic /c»ci #I/M—

Proposed Project Description:

install a slant fin Boiler Signature: S

4

PEDESTR ACTIVIXES DISTRICT (P.A.

Action: [ | Approved [ ] Approved w/Conditions

Signature: Date:
Permit Taken By: Date Applied For: Zoning Approval N

Ldobson 1/ 9/2009 .

7 - - : —— -

1. This permit application does not preclude the Special Zone or Reviews Zoning Appeal Hls“t‘ornc Preservation =
Applicant(s) from meeting applicable State and [ ] Shoreland [ ] Variance wot in District or Landmark
Federal Rules. At

N L ( . .

2. Building permits do not include plumbing, [ ] Wetland , '\\E/ S \D Miscellaneous [_] Does Not Require Review
septic or electrical work. \ ‘

I . . . W\ - . .

3. Bu]ldlng pennlts are void if work is not started D Flood ZOHC‘ v }\\ |:| Conditional Use D Requires Review
within six (6) months of the date of issuance.

False information may invalidate a building (7] Subdivision [ Interpretation [] Approved
permit and stop all work..
[ site Plan [ ] Approved [ ] Approved w/Conditions
Maj [ ] Minor [ ] MM[] [ ] Denied (] Denied ‘/(/-/
D) .
K/w :(\\ Con L\AM A
Date: ( : Date: Date:

o

X ha/of/

CERTIFICATION

[ hereby certify that I am the owner of record of the named property, or that the proposed work is authorized by the owner of record and that
I have been authorized by the owner to make this application as his authorized agent and I agree to conform to all applicable laws of this

jurisdiction. In addition, if a permit for work described in the application is issued, I certify that the code official's authorized representative
shall have the authority to enter all areas covered by such permit at any reasonable hour to enforce the prov151on of the code(s) apphcable to
such permit. L

Yoo F o e b

SIGNATURE OF APPLICANT ADDRESS DBEE, 1 PHONE

RESPONSIBLE PERSON IN CHARGE OF WORK, TITLE " PAREOf Purtlac  PHONE
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City of Portland, Maine - Building or Use Permit Permit No: Date Applied For: | CBL:
389 Congress Street, 04101 Tel: (207) 874-8703, Fax: (207) 874-8716 09-1267 | 11/09/2009 415 B00200!
Location of Construction: Owner Name: Owner Address: Phone:
1041 OCEAN AVE JAMES COMPANY LLC 7 MILL POND DR
Business Name: Contractor Name: Contractor Address: Phone
Atlantic Heating Company Inc 133 Pride Street Westbrook (207) 797-7210
Lessee/Buyer's Name Phone: Permit Type:
HVAC
Proposed Use: Proposed Project Description:
Single family home with a garage for auto repair - install a slant fin | install a slant fin Boiler
Boiler
Dept: Zoning Status: Approved with Conditions ~ Reviewer: Marge Schmuckal Approval Date: 11/13/2009
Note: OK to Issue: V'

1) This property is located within a [-M Moderate Industrial Zone where retail and auto sales are not permitted and which are

specifically prohibbitted.
This is NOT an approval for an additional dwelling unit. You SHALL NOT add any additional kitchen equipment including, but
not limited to items such as stoves, microwaves, refrigerators, or kitchen sinks, etc. Without special approvals.

This property shall remain a single family dwelling with a garage for auto repair. NO AUTO SALES ARE PERMITTED ON
THIS SITE. Any change of use shall require a separate permit application for review and approval.

This permit is being approved on the basis of plans submitted. Any deviations shall require a separate approval before starting that

3)

4)
work.

Dept: Building Status: Approved with Conditions  Reviewer: Tammy Munson Approval Date: 12/01/2009
Note: Ok to Issue: V|

1) Installation shall comply with 2003 International Mechanical Code and State of Maine Oil and Solid Fuel Board Laws and Rules

Approval Date: 11/16/2009

Status: Approved with Conditions  Reviewer: Ben Wallace Jr.
Ok to Issue: v/

Dept: Fire
Note:
1) A signed letter of compliance shall be required.

2) A licensed contractor shall be used.

3) Heating installation shall comply with NFPA 1-30.2.9.

PERMIT \SSUED
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BUILDING PERMIT INSPECTION PROCEDURES
Please call 874-8703 or 874-8693 (ONLY )

to schedule your inspections as agreed upon
Permits expire in 6 months, if the project is not started or ceases for 6 months.

The Owner or their designee 1s required to notify the inspections office for the following
inspections and provide adequate notice. Notice must be called in 48-72 hours in advance in
order to schedule an inspection:

By initializing at each inspection time, you are agreeing that you understand the
inspection procedure and additional fees from a ‘“Stop Work Order” and “Stop Work
Order Release” will be incurred if the procedure is not followed as stated below.

A Pre-construction Meeting will take place upon receipt of your building permit.

X Final inspection required at completion of work.

Certificate of Occupancy is not required for certain projects. Your inspector can advise you if
your project requires a Certificate of Occupancy. All projects DO require a final inspection.

If any of the inspections do not occur, the project cannot go on to the next phase,
REGARDLESS OF THE NOTICE OR CIRCUMSTANCES.

CERIFICATE OF OCCUPANICES MUST BE ISSUED AND PAID FOR, BEFORE
THE SPACE MAY BE OCCUPIED.

Signature of Applicant/Designee Date
Signature of Inspections Official Date
B W LU e D
Pyl nowei=r
DEC !

City of Perilang

CBL: 415 B002001 Building Permit #: 09-1267



FiLL iN AND SigN wiTH INK

APPLICATION FOR PERMIT
HEATING OR POWER EQUIPMENT |,

To the INSPECTOR OF BUILDINGS, PorTLAND, ME. City of Porlland
The undersigned hereby applies for a permit to install the following heating, cooking or power equipment in
accordance with the Laws of Maine, the Building Code of the City of Portland, and the following specifications:

Location/cBL /O L[ OCCan e Use of Building Cowtmnreia( Date \L[ I/ [O?

Name and address of owner of appliance wj?“/”’l €S T uin C{i LOY L OCEGeq rH e
(| ‘ el g ‘ s ' ) ?
Installer’s name and address _ Lo i ﬂ/( e || /i;,-f»’_l e lj‘ ¢ (%TCW Cex
/ 3L l‘g ~ide S Telephone

Location of appliance: Type of Chimney:

Q Basement & Floor Q Masonry Lined

Q Atic  Roof Factory built
Type of Fuel: /& Metal

0 Gas Q oil 0 Solid Factory Built U.L. Listing #

..&‘\ "

Appliance Name: g%{ Vl (m b 0 Direct Vent
U.L. Approved &Yes U No Type

) UL# ——
“CEIVE

Will appliance be installed in accordance with the manufacture’s Type of Fuel Tank e
installation instructions? (G- Yes Q No @—v"'oﬂ Q()\] _9 ?009
O Gas ‘
1 NO Explain: :%eﬁtgr puilding Inspections
Size of Tank i oo partland Maine
The Type of License of Installer: Number of Tanks /
Q Master Plumber #
1 Solid Fuel B 7 Q 5 Distance from Tank to Center of Flame feet.
Q Oil# A, 7
Cost of Work: CQ“‘ ?KQ - C/(,/)
Q Gas#
S
U Other Permit Fee: S tf) Q
Approved Approved with Conditions
Fire: U See attached letter or requirement
Ele.:
Bldg.:

- 7 / ; Inspector’s Signature Date Approved
Signature of Installer (1.7/ ,%ﬁm» %}”idjﬁ

White - Inspection Yellow - File Pink - Applicant’s Gold - Assessor’s Copy
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Copyrlghl2009;lallonalFlreP- tection A
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BENJAMIN WALLACE JR. No other rep ton or t tsston In any form permitied without wrltten permission of NFPA, For Inquires or to report horized use, tact il ng pa.org,
MOTOR FUEL DISPENSING FACILITIES AND REPAIR GARAGES 1-159

30.1.6.7% A mechanical exhaust system that serves only the
fuel dispensing arca shall be provided. This system shall meet
all of the following requirements:

(1) The system shall be interlocked with the dispensing sys-
tem so that airflow is established before any dispensing
device can operate. Failure of airflow shall automatically
shut down the dispensing system.

(2) The exhaust system shall be designed to provide air move-
ment across all portions of the floor of the fuel dispensing
area and ‘to prevent the flowing of ignitable vapors be-
yond the dispensing area.

(3) Exhaust inlet ducts shall not be less than 3 in. (76 mm) or
more than 120/ (305'mm) aboveé the floor. Exhaust ducts
shall not be located in floors or penetrate the floor of the
dispensing area. Exhaust ducts shall discharge to a safe
location outside the building.

{4) The exhaust system shall provide ventilation at a rate of
not less than 1 cfm/fi® (0.3 m3/min/m2) of floor area,
based on the fuel dispensing area.

(6) The exhaust system shall meet all applicable require-
ments of NFPA 91,

Exception:  The provisions of 30.1.6.7 shall not apply to a fuel dis-
pensing area located inside a building if two or more sides of the
dispensing area ave open. to the building exterior. [30A:7.3.6. 7]

30.1.6.8 The floor of the dispensing area shall be liquidtight.
Where Class I liquids are dispensed, provisions shall be made
to prevent spilled liquids from flowing out of the fuel dispens-
ing area and into other areas of the building by means of
curbs, scuppers, special drainage systems, or other means ac-
ceptable to the AHJ. [30A:7.3.6.8]

30.1.6.9* Oil drainage systems shall be equipped with ap-
proved oil/water traps or separators, if they connect to public
sewers or they discharge into public waterways, [30A:7.3.6.9]

30.2 Repair Garages,

30.2.1 Application. The construction and protection of, as well
as the control of hazards in, garages used for major repair and
maintenance of motorized vehicles and any sales and servicing
facilities associated therewith shall comply with NFPA 804, Sec-
tion 30.2, and Section 30.3.

30.2.1.1 Permits. Permits, where required, shall comply with
Section 1.12.

30.2.2 Occupancy Classification, The occupancy classifica-
tion of a repair garage shall be a special purpose industrial
occupancy as defined in NFPA 101. [30A:7.4.1]

30.2.3 General Construction Requirements, In major repair
garages, where CNG-fueled vehicles, LNG-fueled vehicles, or
LP-Gas-fueled vehicles are repaired, all applicable require-
ments of NFPA 52 or NFPA 58, whichever is applicable, shall be
met. [30A:7.4.2]

30.2.4 Means of Egress. In a repair garage, the required num-
ber, location, and construction of means of egress shall meet
all applicable requirements for special purpose industrial oc-
cupancies, as set forth in NFPA 101. [30A:7.4.3]

30.2.5 Drainage. In areas of repair garages used for repair or
servicing of vehicles, floor assemblies shall be constructed of
noncombustible materials or, if combustible materials are
used in the assembly, they shall be surfaced with approved,
nonabsorbent, noncombustible material.

Exception:  Slip-resistant, nonabsorbent, interior floor finishes having
a critical radiant flux not more than 0.45 W/en?, as determined by

NFPA 253, shall be permitted. [30A:7.4.4]

30.2.5.1 Floors shall be liquidtight to prevent the leakage or
seepage of liquids and shall be sloped to facilitate the movement
of water, fuel, or other liquids to floor drains. [30A:7.4.4.1)

30.2.5.2 In areas of repair garages where vehicles are ser-
viced, any floor drains shall be properly trapped and shall dis-
charge through an oil/water separator to the sewer or to an
outside vented sump. [30A:7.4.4.2]

30.2.6 - Pits; Belowgrade Work Aveas, and Subfloor Work Aves.

30.2.6.1 Pits, belowgrade work areas, and subfloor work areas
used for lubrication, inspection, and minor automotive main-
tenanceworksshall comply with the provisioris of Seciion 30.2,
in addition to other applicable requirements of NFPA 30A.,
[30A:7.4.5.1]

30.2.6.2 Walls, floors, and structural supports shall be con-
structed of masonry, concrete, steel, or other approved non-
combustible materials. [30A:7.4.5.2]

30.2.6.3 In pits, belowgrade work areas, and subfloor work ar-
eas, the required number, location, and construction of means of
egress shall meet the requirements for special purpose industrial
occupancies in Chapter 40 of NFPA 101, [30A:7.4.5.3]

30.2.6.4 Pits, belowgrade work areas, and subfloor work areas
shall be provided with exhaust ventilation at a rate of not less
than 1 cfm/ft* (0.3 m?/min/m?) of floor area at all times that
the building is occupied or when vehicles are parked in or
over these areas. Exhaust air shall be taken from a point within
12in. (0.3 m) of the floor. [30A:7.4.5.4]

30.2.7 Fixed Fire Protection, Automatic sprinkler protection
installed in accordance with the requirements of NFPA 13
shall be provided in major repair garages, as herein defined,
when any of the following conditions exist:

(1) The major repair garage is two or more stories in height,
including basements, and any one of the floors exceeds
10,000 ft* (930 m?).

(2) The major repair garage is one story and exceeds 12,000 fi2
(1115 m?),

(3} The major repair garage is servicing vehicles parked in
the basement of the building. [30A:7.4.6]

30.2.8* Heating, Ventilating, and Air-Conditioning.

30.2.8.1* Forced air heating, air-conditioning, and ventilating
systems serving a fuel dispensing area inside a building or a
repair garage shall not be interconnected with any such sys-
tems serving other occupancies in the building. Such systems
shall be installed in accordance with NFPA 90A., [30A:7.5.1]

30.2.8.2 Return air openings in areas of repair garages used
for the repair or servicing of vehicles or in a fuel dispensing
area shall be not less than 18 in. (455 mm) above floor level
measured to the bottom of the openings. [30A:7.5.2]

30.2.8.3 Combined ventilation and heating systems shall not
recirculate air from areas that are below grade level. [30A:7.5.3]

30.2.8.4 Exhaust duct openings shall be located so that they
effectively remove vapor accumulations at floor level from all
parts of the floor area. [30A:7.5.4]

2006 Edition
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30.2.9 Heat-Producing Appliances.

30.2.9.1 Heat-producing appliances shall be installed in ac-
cordance with the requirements of 30.2.9. They shall be per-
mitted to be installed in the conventional manner except as
provided in 30.2.9. [30A:7.6.1]

30,2,9.2 Heat-producing appliances shall be of an approved
type. Solid fuel stoves, improvised furnaces, salamanders, or
space heaters shall not be permitted in areas of repair garages
used for repairing or servicing of vehicles or in a fuel dispens-
ing area,

Exception No. 1: Unit heaters, when installed in accordance with
Chapter 7 of NFPA 304, need not meet this requirement.

Exception No. 2:  Heat-producing equipment Jor any lubrication room
or service room where there is no dispensing or transferring of Class I or
Class I liquids or LP-Gas, when installed in accordance with Ch apter
7 of NFPA 30A, need not meet this requirement. [30A:7.6.2]

30.2:9.3  Heat-producing appliances shall be permitted to be
installed in a special room that is separated from areas that are
classified as Division 1 or Division 2, in accordance with Chap-
ter 8 of NFPA 30A, by walls that are constructed to prevent the
transmission of vapors, that have a fire resistance rating of at
least 1 hour, and that have no openings in the walls that lead
to a classified area within 8 ft (2.4 m) of the floor. Specific
small openings through the wall, such as for piping and elec-
trical conduit, shall be permitted, provided the gaps and voids
are filled with a fire-resistant material to resist transmission of
vapors. All air for combustion purposes shall be taken from
outside the building. This room shall not be used for storage
of combustible materials, except for fuel storage as permitted
by the standards referenced in 80.2.9.9. [30A:7.6.3]

30.2.9.4 Heat-producing appliances using gas or oil fuel shall
be permitted to be installed in a lubrication or service room
where there is no dispensing or transferring of Class I liquids,
including the open draining of automotive gasoline tanks,
provided the bottom of the combustion chamber is at least
18 in. (455 mm) above the floor and the appliances are pro-
tected from physical damage. [30A:7.6.4]

30.2.9.5 Heat-producing appliances using gas or oil fuel listed
for use in garages shall be permitted to be installed in lubrication
rooms, service rooms, or fuel dispensing areas where Class I lig-
uids are dispensed or wransferred, provided the equipment is in-
stalled at least 8 ft (2.4 m) above the floor. [30A:7.6.5]

30.2.9.6* Where major repairs are conducted on CNG-fueled
vehicles or LNG-fueled vehicles, open flame heaters or heat-
ing equipment with exposed surfaces having a temperature in
excess of 750°F (399°C) shall not be permitted in areas subject
to ignitable concentrations of gas. [30A:7.6.6]

30.2.9.7 Electrical heat-producing appliances shall meet the
requirements of Chapter 8 of NFPA 30A. [30A:7.6.7]

30.2.9.8 Fuels used shall be of the type and quality specified
by the manufacturer of the heating appliance. Crankcase
drainings shall not be used in oil-fired appliances, unless the
appliances are specifically approved for such use. [30A:7.6.8]

30.2.9.9 Heat-producing appliances shall be installed to meet
the requirements of NFPA 90A; NFPA 31, Standard for the Instal-
lation of Oil-Burning Equipment, NFPA 54, National Fuel Gas Code,
NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-
Burning Appliances; and NFPA 82, Standard on Incinerators and

2006 Edition

Waste and Linen Handling Systems and Equipment; as applicable,
except as hereinafter specifically provided. [30A:7.6.9]

30.3 Operational Requirements,

30.3.1 Dispensing from a Tank that Does Not Exceed 120 Gal
(454 L) and from Containers Inside Buildings, Dispensing of
flammable and combustible liquids from a tank not exceeding
120 gal (454 L) capacity and from containers in a motor fuel
dispensing facility or in a repair garage building shall meet the
requirements of 30.3.1.1 and of 30.8.1.2. (See 4.3.9 of NFPA 304
Jor storage quantily limitations.) [30A:9.2.4]

30.3.1.1 Not more than one container of Class 1 liquid shall be
permitted to be provided with a dispensing pump inside a build-
ing atany one time. The number of tanks or containers of Class [T
or Class ITTAliquids fitted for dispensing at any one time shall not
be limited, except as. provided for.in.4.3,9.2. of NFPA 30A. The
number of tanks or containers of Class IIIB liquids fitted for dis-
pensing at any one time shall not be limited. [30A:9.2.4.1]

30.3.1.2 Class I, Class II, and Class ITIA liquids shall not be
dispensed by applying pressure to tanks or containers. Listed
pumps that take suction through the top of the tank or con-
tainer or listed self-closing faucets shall be used. [30A:9.2.4.2]

30.3.2 Basic Fire Control,

30.3.2.1 Sources of Ignition. Smoking materials, including
matches and lighters, shall not be used within 20 ft (6 m) of
areas used for fueling, servicing fuel systems of internal com-
bustion engines, or receiving or dispensing of Class I and Class
I liquids. The motors of all equipment being fueled shall be
shut off during the fueling operation except for emergency
generators, pumps, and so forth, where continuing operation
is essential. [30A:9.2,5.1]

30.3.2.2 Fire Extinguishers. Each motor fuel dispensing facil-
ity or repair garage shall be provided with fire extinguishers
installed, inspected, and maintained as required by Section
13.6. Extinguishers for outside motor fuel dispensing areas
shall be provided according to the extra (high) hazard re-
quirements for Class B hazards, except that the maximum
travel distance to a 80 B:C extinguisher shall be permitted to
be 100 feet. [30A:9.2.5.2]

30.3.2.3 Fire Suppression Systems. Where required, automatic
fire suppression systems shall be installed in accordance with the
appropriate NFPAstandard, manufacturers’ instructions, and the
listing requirements of the systems. [30A:9.2.5.3]

30.3.2.4 Waste Handling,

30.3.2.4.1 Crankcase drainings and waste liquids shall not be
dumped into sewers, into streams, or on the ground. They
shall be stored in approved tanks or containers outside any
building, or in tanks installed in accordance with Chapter 4
and Chapter 5 of NFPA 304, until removed from the premises.

Exception:  As provided for in 4.3.9.3 of NFPA 30A. [30A:9.2.6.1 ]

30.3.2.4.2 The contents of oil separators and traps of floor
drainage systems shall be collected at sufficiently frequent inter-
vals to prevent oil from being carried into sewers. [30A:9.2.6.2]

30.3.2.5 Housekeeping. The dispensing area and the area
within any dike shall be kept free of vegetation, debris, and
any other material that is not necessary to the proper opera-
tion of the motor fuel dispensing facility. [30A:9.2.7]

30.3.2.6 Fire Doors. Fire doors shall be kept unobstructed at all
times. Appropriate signs and markings shall be used. [30A:9.2.8]

| uge and singte download vla the Natlonal Fire Codes Subserlplon Service on November 3, 200910
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SlantFin.

. ®
Telephone
) Model #

OIL-FIRED WATER AND STEAM BOILERS/NO. 2 OIL

SERVICE COMPANY

Name
Address U

Serial #

INSTALLATION AND OPERATING INSTRUCTIONS

READ AND SAVE THESE INSTRUCTIONS FOR REFERENCE.

SAFETY WARNING:

KEEP BOILER AREA CLEAR AND FREE FROM
COMBUSTIBLE MATERIALS, GASOLINE AND
OTHER FLAMMABLE VAPORS AND LIQUIDS.
FAILURE TO ADHERE TO ABOVE SAFETY
WARNING, MAY RESULT IN PERSONAL INJURY
OR DEATH AND PROPERTY DAMAGE.

CONTENTS ... .. PAGE
Ratings and Dimensions ........................... 2
Installation Requirements:
Boiler Location ................. ... ... ... ... 3
Clearances .............c.couiiiiiennuinnnnni.. 3
Chimney Requirements ......................... 3
AirSupplyandVenting .......................... 3
Controls and Accessories ................ooonn... 6
Piping for Steam Bollers ......................... 6
-Cleaning Piping System ......................... 6
Piping for Water Units ........................... 6
Piping for Tankless Heater ....................... 7
Installing Burner ................. R 7
Oil Supply Piping ... 7
Wiringthe Boiler ............................... 7
. Vent Piping and Draft Regulator . .................. 8
Operating Instructions:
Precautions Before Starting ...................... 8
Start-up ... 8
Cleaning and Filling New Water Boiler .............. 8
Blowing Off a Steam Boiler . .. .................. 6,9
Cleaning and Filling New Stearn Boiler .. ........... 9
* Low Water Cut-off Check-out ..................... 9
Pressure Control Check-out ................... .. 10
Replacement of Steam Boiler . ................... 10
Wiring Diagrams ........................... .. 11-14
BurnerData ................ ... ... .. ... ... 15-20
Care and Maintenance:
Extended Shutdown ............. ... ... ... .. .. 21
Freezing Protection . ..................... .. .. .. 21
OitBurner ... ... ... .. 21
General Maintenance ...................... .. .. 21

IMPORTANT: The installation of this equipment must conform
to the requirements of the authority having jurisdiction or, in
the absence of such requirements, to the Installation of Oil
Burning Equipment, ANSI/NFPA 31, latest edition, and to the
National Electrical Code ANSI/NFPA 70, latest edition. The
installation must also conform to the additional requirements in
this Slant/Fin Instruction Manual. Where there is any differ-
ence, the more stringent requirement shall govern.

In addition, where required by the authority having jurisdiction,
the installation must conform to American Society of
Mechanical Engineers Safety Code for Controls and Safety
Devices for Automatically Fired Boilers, No. CSD-1, latest
edition.

THIS MANUAL MUST BE LEFT WITH OWNER AND
SHOULD BE HUNG ON OR ADJACENT TO THE
BOILER FOR REFERENCE.

IMPORTANT: This boiler must be installed by a trained,
experienced, service technician, licensed for the installation
and servicing of oil burning equipment or otherwise qualified by
the authorities having jurisdiction over the installation.

Printed in U.S.A. 308 Publication No. LD-40
Part No. 43-0270 Rev. A




LIBERTY Ii

TAPPINGS

ERONT VIEW STEAM

FLUE COLLECTOR
AND
OPENINGS /
FRONT SECTION —=
_/_,_i———j !
Tapping
Location Steam Boiler Water Boiler
1 3" supply 11" supply
1A |2*supply on rear section * -
2 second Yy" sl hon & pressure 3" alr vent or expansion tank
cutout if required
3 3," steam safety valve 3,* water rallet vaive
4 114* siphon, pressure gauge & —_
pressure cut-out
5A — 15" tankless inlet
58 — irp* tankiess outlet
6 — 11," pressure temp. gauge
7 — 115* high timit, niflo or combination
control
8 34" alternate alactronic low water
o | e e
1" skimmer tappin —_
10 | towlimit for Pikless — REAR 14
11A | %" tankless Intet —_
11128 :/2" le;nkless oulletI & 67 LWCO e
1" steam gauge glass — * 3
13 1%/2“ bushegd tc? 3/49 for draincock | 112} returm & 34" drain cock 2@2’;?,”,};&?;3 "50’ LD-60, LD-70
14 11" condensate return 11, altemate return Figure 1 nly.
15 34" NPT zone tapping — (FIg
DIMENSIONS —® PRESSURE GUTOUT v
. ASME. CONTROL.: 57 . GAUGE  POP SAFETY VALVE
SUPPLY RELIEF i SIPHON :
VALVE n | SUPPLY GAUGE SUPPLY
Combination GLA!
) Conge. s3
LSS HEATER R p—
Limit or CUTOFF :
combination .
control
OBSERVATION for-Pror P : :
boiler ‘ 88:$RVATION .
OIL BURNER T e %S;RVAT’ON 25 \i2* PRIMARY (.\
. CONTROL
DRAIN COCK. BURNER
L Aornate 1t PRIMARY 8
CONTROL -
Figure 2 COMBUSTION CHAMBER e
LEFT END — WATER & STEAM FRONT — WATER BOILER FRONT — STEAM BOILER
RATINGS .
{=B=R BumerT l?eghﬁg (=B=R |=B=R Chimney Size Dimensions (im;t:s‘:)m b ankiess
Boller %?‘l)a‘cm Caﬁgﬂw Net Ratings Nom. Rect. |1.D. Round A~F;}:~E- lue | irculator| overalt] 7+ g;am“j[
Model Water | Steam | Steam | X Helght § x Height |- Lengih| Fiue ¢ |Dia. | Flange Length | Boiter
No.* |GPH{| BTUH Waler‘Sleam MBH *| MBH * | Sa.Ft. nxinxft) | (nx(t) | Water steam| oa* | e ['Cvl "D wge: | Sect, | Water | Steam
LD-20 0.75 | 105,000 Qi — 7% 1 — — | 8x8x15 5x15 8350} — 12| 8% | 60 1Ya 4y 2 1220 —
LD-30H Ta0000] 21| — [ 105] — | — Gxbx15 | 6x15 |86.00] — 0| 107| 6 | 1% | 279} 3 310 —
LD-301 164,000 1341 134 147 | 101 421 | 8x8x15° 84.851 84.15 147 | 10Va2| 6 14 27| 3 | 3.20 3.00
) 175,000 151 — 1311 — — | 8x8x15 gx15 |83.50] — 1475 | 10Y| 6 14 o75s| 3 | 340 —
LD-40H 210,000 182 179} 158 134 86.001 84.00 18Ya | 11%%2| 7 114 3 4 | 380 340
LD-40 224,000 195| 195 | 170 34,451 83.80 184 | 11252 7 1Ya 3 4 {390 350
f 252,000] 218 — 8333} — 18s | 11| 7 14 3 4 1415} —
LD-50H 280,000 2431 239 86.00] 84.00 215/ | 13'¥2| 8 112 343y | 5 | 430 3.90
LD-501 2.10 | 294,000 256 255 8x8x15 84.06] 83.45 215/g | 131%2| 8 1Yo 34| 65 | 440 4.00
: 2351 329,000 272t} — gx12x15 gx 15 — — | 21505 | 13%a2) 8 112 Myl 5 1470 —
LD-60 260 | 364,000 208t] 298+ gx12x15 10x15 —_ — 95 | 16%| 8 112 279, | 6 | 4.90 4,50
2.85 | 399,000 3274 — gx12x15 10xi5 1 — — 25 | 15¥n| 8 12 7y, 6 1520 —
LD-70 3.10 | 434,000 3543 354% gx12x16 10x15 | — | 28Ys | 16%/22| 9 _ s} 7 | 545 5.00
©c -701 3.35 | 469,000 381y — gx12x15 10x15 | — — | 28vs | 16%%/:2] 9 — syel 7 1670} —
§ Nominal clay tite liner dimensions.

Standard working pressure 30 psi water, 15 psi steam.

boilers hydrostatically tested — ASM.E.

All
* heating systems where th

o bailer and all piping are located within

the area to be heated, the boiler may be selected on the basis of gross D.O.E. capacity

output. The
pickup of 1.15 (waler) or 1.33 (steam). D.0O.E.

allowance

net 1=B=R output ratings shown aré based on an allowance for piping and

to obtain net rating. The manufacturer should be consulted before selecting a

poiler for unusual piping and pickup requirements such as intermittent system operation,

extensive piping, etc.
+ Ratings apply to the use of light oil at 140,000

oy an nanas 14-16 of this manual are used, and are properly adjusted to

Btu per gallon, and apply only when burner
pro-

+ Tankless heater rating based on intermittent draw.

1§ Water boiler models LD-30 and larger have two firing rates. The hoiler is factary shipped
at the lower firing rate. To obtain the higher firing rate, refer to the Liberty i boiler installa-
tion Instructions for the appropriate field adjustments.

% 1.B.R. gross output

Q Collar is ablong, will fit 6" diameter nominal connector.

¢ ‘This dimension s from the boilar jacket to the center of the flue outlet.

NOTE: All boilers under 300,000 Btuh input are testad and rated for capacity under the U.S.

Department of Energy (D.O.E) test procedures for boilers.
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_ INSTALLATION REQUIREMENTS

BOILER LOCATION
Provide a level, solid foundation for the boiler, Location should be near

the chimney so that the Flue Pipe Connector or Breeching to the chim-
ney is short and direct.

A. The foundation must be capable of supporting the weight of
the boiler when filled with water:

Boiler Approximate Total Weight of Boiler
Size Assembly, filled with water
LD-20 440
1.D-30 550
LD-40 660
LD-50 785
LD-60 895
LD-70 1000

B. The boiler can be installed on both combustible and non-combustible
floors, but must NOT be installed on or above carpeting.

C. The Intrepid Boller has full wet base sections which surround fire-
box for maximum heat absorption of burning fuel, and low floor
temperature. . )

D. If boiler is to be located over buried conduit containing electric wires
or telephone cables, consult local codes or the National Board of Fire
Underwriters for specific requirements.

CAUTION: NEVER BURN GARBAGE OR PAPER IN THE UNIT AND
NEVER LEAVE COMBUSTIBLE MATERIAL AROUND IT.

MINIMUM CLEARANCE
Provide accessibility clearance of 24" from surfaces requiring servicing
(top and front) and 18" on any side requiring passage. The boiler shall
be installed with the following MINIMUM clearances from combustible
materials:
A. CHIMNEY CONNECTOR-18"
B. BACK AND SIDES- 6" EXCEPT as limited by 18" clearance

from chimney connector
NOTE: Except in closets and alcoves, clearances above in (A) and
(B) may be reduced by providing forms of protection as specified in

CHIMNEY REQUIREMENTS

A._The chimney must be constructed in accordance with all local appli-
cable codes and the National Board of Fire Underwriters. See boiler

models and rating table shown on page 2 for chimney sizes.

B. Check chimney condition.

Existing chimneys and stacks may have deteriorated; without repairs
their use would be hazardous. Before connecting to an old chimney
or stack:

. Clean it

. Inspect it thoroughly.

. Remove obstructions,

.. Replace worn sections of metal stacks.

. ‘Seal bad masonry joints,

.. Repair damaged linings.

C. Where more than one appliance vents into a common chimney, the
area-of:the.common breeching should at least equal the area of the
largest appliance flue plus 50% of the additional flue areas.

D. Breeching area must not be reduced at connection into chiminey.
Breeching must be inserted into, but not beyond, inside of chimney
liner.

E. Chimney height shall extend at least 3 feet above where it passes
through the roof of the building, and at least 2 feet above any ridge
within 10 feet of the chimney. ’

F. The use of a vent cap, where permitted by code, gives additional
protection against adverse wind conditions and precipitation.

G. Flue Connection: Connect flue pipe between top of boiler and chim-
ney. Horizontal sections of flue pipe must be pitched upward to the
chimney at least 1/4" per foot. Flue must be inserted into, but not
extend beyond, the inside wall of the chimney flue. Install draft regu-
lator in flue pipe, as shown in figure 3.

o OoTEA W =

AIR SUPPLY AND VENTILATION (see NFPA 31, latest edition)
Sufficient air for combustion and ventilation in the boiler room must be
provided. Failure to do this will result in poor combustion, heavy soot-
ing and heaith hazards.

CAUTION: AN OIL-FIRED UNIT SHALL BE CONNECTED TO A
VENT HAVING A SUFFICIENT DRAFT AT ALL TIMES TO ENSURE
SAFE AND PROPER OPERATION OF THE UNIT.

PLICH P
174 PER LINEAR FOOT

BARDHETRIC
ORAFT
CONTROL

NFPA 31, latest edition.
—T
3

00 NOT INSTALL ORAFT REGULATOR HERE

ORILL 1/
HO!

TEMPERATURE

X

BAROMETRIC DRAFT REGULATOR .
INSTALLED ON HORIZONTAL CONNECTOR

PLICH P
1/4° PER LINEAR FOOT

D0 _NOT INSTALL DRAFT REGULATOR HERE
[ ssA-AN

BARQMETRIC
DRAFT
CONTROL.

€01

DRILL 174"

HALE 70 MEASURE
CO:3_AND STACK
TEMPERATURE

=x

|

g

I

KD

- BAROMETRIC DRAFT REGULATOR
INSTALLED ON VERTICAL RISE

Figure 3.
Barometric
Draft
Regulator
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Sufficient space shall be left clear around the boiler.

Do not stack items on or box in the appliance within the required
clearances to combustibles.

/D

48 Minimum
Clearance
above Burner

e | door
31 7/8”\\\\\\ ‘

L’ ',,.f,;ﬁ;.
g . I ) \'E§§
\<A\ _= 9@/18” 4

9 25"
< 1 8 "
40{\\\\%//

BOILER MODELS A (in)
TR-20 / LD-20 11 1/2°
TR-30H / TR(DV)-30 / LD-30 14 7/5
TR-40H / TR-40 / LD-40 18 1/4"
TR-50H / TR-50 / LD-50 21 5/8

TR-60 / LD-60 25"
TR-70 / LD-70 28 3/8”
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Any ail-fired boiler must have a Steady draft* and an ample supply of the vent regulator into the living space, DO NOT operate this boiler and
combustion air at all times during firing, If ajr Supply or chimney draft* is g solid fuel burning appiiance at the same time, unless the solid fuel
unreliable, CO» and overfire draft* will change Unpredictably. burner is Provided with its own oulside air supply.

See Table 2, *Provisions for Combustion and Ventilation Air Supply” for
determining neeq and method of providing air for combustion and
ventilation,

DO NOT vent this bojfer to the same chimney flus used by a fireplace or
coal or- wood burning furpace or boiler. The draft* produced by solid

i fueted devices varies tremendously between high fire and low fire:

It fly screen must be used over air supply openings, areas calculated
should be doubled: the screen should be inspected and cleaned fre-
Qquently to maintain free air flow,

exhaust fans or draft inducers are competing for the same air supply. Protect air openings against closure by snow, debris, eig, Openings such
Fireplaces, other soliq fuel burning appliances and exhaust fans con- as doors or windows, if used, must be locked open,

TABLE 2: Provisions for Combustion and Ventilation Air Supply. See NFpA 31, latest edition for more detaileq information,

Action Required

Is there sufficient air for combuys- NONE
tion by natyral infiltration (see
NOTE (1), “Test,.” below)?

If there is NOT sufficient air for Provide air from outdoors directly through a Permanent outside
combustion by naturaj infiltration | way opening or openings with a free open area of not jegg than
due to tight construction or other | 1 §q. in. per 4000 Btu/hr of TOTAL input of ALL fuel burning
conditions, then it REQUIRES AIR appliances in the building. See Note (1) and (3).
FROM OUTDOORS, SEE
“ACTION REQUIRED” column at
right. See Noteg (1) and (2) below.

If there is sufficient air for combus-
tion from within building but it

2.2 | Unconfined space

Confined space

The confined 8pace shall be provideq with two Permanent ajr

comes from outside of the openings, one near the top of the enclosure and one near the
confined space. SEE “ACTION bottom. EACH opening shall have g free air opening of not lesg
REQUIRED" column at right, than 1 sq. in, per 1000 Btu/hr., of TOTAL input of ALL fuel burning

See Note (1) below, appliances within the enclo

Confined space If there is NOT sufficient air for (a) Air from the outdoors shall be
combustion due to tight construc- by two permane i
tion or other conditions jt enclosure space
REQUIRES AIR FROM OUT- ings shall comm
DOORS. SeE “ACTION outdoors or to such
REQUIRED" column at right, municate with outdoors
See NOTE (2) below, and 3d),

(b) Where direct|
vertical ducts,
less than 1 $q.In. per 4,000 Btu/hr.
of TOTAL input rating of ALL applia
horizontal ducts are used, each o
area of not less than 1 8q. in. per 2, - (70 sq. in, per
gal. per hr.) of TOTAL input of ALL appliances in the confined
Space. See Figures 3b, 3¢ and 3d.

(1) Test for sufficient ajr for combustion by infiltration by running this boiler for 30 minutes under all of the following conditions and at the same time: a) all doors, win.
< dows and other like openings must be closed, b) ali fye| burning appliances shouid be FIRING, ¢) alt exhaust fans and clothes dryers turned ON. At the above
@:) conditions the €Oy, smoke and drast readings must be normal, (COy between 11% and 13%, smake betwesn ZERO and a TRACE, draft between 02" W.C. and
04" W.C, negative pressure.)
(2) Aside from tight construction, some of the conditions that steal air for combustion from a boiler are other fue burning appliances, exhaust fans angd clothes dryers.
(3) Generally, louvers made of wood have a free open area of 20% and those made of metal have a 609, to 70% free open area. Screens also reduce the open area
of the louvers,

T R R e LR - -
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|t ——CHIMNE Y

Y
i
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[ OOTLET ATR BUT

NLET AIR DUCT

e

f‘”‘e—————cmmv
2 IN.
MAX.
, i
PENINGS
AN T 1
) 1 [ | "6 I
%] | I Y max
f— : I I T I‘l/
Figure 3a.

Appliances located in confined spaces. Air from
inside the building. See Table 2 (2.3).

Figure 3b.
Appliances located in confined spaces. Air from out-
doors. See Table 2 (2.4).

les—————CHIMNEY

ENTILATION LOUVERS
(EACH END OF ATTIC)

——{NLET AlR DUCT
éENDS 1 FT.
ABOVE FLOOR)

I
I I
I [

I T T i

v
7

I

VENTILATION LOUVERS
(EACH END OF ATTIC)

L— INLET AIR

/1

L  —

VENTILATION LOUVERS

Figure 3c.
Appliances located in confined spaces. Air from out-
doors through ventilated attic. See Table 2 (2.4).

FOR UNHEATED CRAWL SPACE

Figure 3d. :
Appliances located in confined spaces. All air from
outdoors through ventilated crawl space and outlet
air to ventilated attic. See Table 2 (2.4).

B .
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INSTALLING CONTROLS AND

ACCESSORIES ON BOILER UNITS

Note: Jacket must be installed on boiler units prior to installation
of trim.

I. STEAM BOILER TRIM, see page 2 for tapping locations, and
figure 4 for illustration of steam boiler.
A. Steam pressure gauge and pressure cut-out, install in tapping
no. 4, figure 4.
B. Gauge glass set — use tapping no. 12.
C. Pop safety valve — use tapping no. 3, piped full size to boiler; or
pipe full size into a valveless steam header.
D. Combustion safety control — mounted on burner.
Il. WATER BOILER TRIM, see page 2 for tapping locations, and fig-
ures 1 and 2 for illustration of water boiler.
A. Pressure- temperature - altitude gauge — use tapping no. 6,
B. High temperature limit — use tapping no. 7.
C. Operating control (if used) — use tapping no. 7.
D. Water relief valve — use tapping no. 3, piped full size to boiler.
E. Automatic air vent or compression tank tappings —if used;
install in tapping no. 2. .
F. Combustion safety control — mounted on burner.

PIPING

IMPORTANT: Bollers are to be used with closed system. Any
application that uses steam or water from system, causes the intro-
duction of a frequent supply of fresh water into the boiler. This will
cause damage to the boiler. Use of heat exchangers will prevent this
damage.

PIPING FOR STEAM BOILERS
Provide Header and Hartford Loop as suggested. See figures 4
and 5. Local codes apply.

CLEANING PIPING SYSTEM

A. To clean piping system, open all valves at the heating elements.
After getting up a good head of steam, shut the boiler down and
allow the condensate to return to the boiler. The condensate will
carry the oll film with it. Again blow-off the boiler. On extremely fouled
systems, it may require several visits over a few days to clean
the system.

B. When steam only (no water) is released through the hand valve,
the boiler will not surge or flood.

PIPING FOR WATER UNITS

NOTE: On knocked-down boiler only, jacket may be installed after sup-
ply and return piping connection, but must be instalied prior to adding
trim.,

1. "CIRCULATING SYSTEM

A. FORCED CIRCULATION hot water heating systern: Use the
top tapping as supply tapping, and use the front or rear bottomn
tappings for the return,

B. A FLOW CONTROL VALVE (See figure 6) will prevent gravity
circulation and usually is required when tankless heater is
installed.

il. AIR CONTROL SYSTEMS

A. DIAPHRAGM-TYPE COMPRESSION TANKS are used to con-
trol system pressure in an AIR ELIMINATING SYSTEM:
an automatic air vent is used to REMOVE air from the system
water. See figure 6. If system pressure needs further control, add
an additional tank or install a larger capacity tank, The automatic
air vent should be installed in the top of the boiler, as in figure 6.

B. CONVENTIONAL COMPRESSION TANKS (non-diaphragm type)
are used to contro! system pressure in ‘an AIR'COLLECTING
SYSTEM. Within the system, after initial start-up and venting, air
is collected in the tank and acts in contact with the water to con-
trol pressure. Air is not vented from this system.

If systern pressure needs further control, add another tank in
parallel with the original tank or install a large capacity tank.
Locate the tank at the inlet end of the pump near the boiler,

(See figure 7)
HI PRESSURE LIMIT
; PRESSURE GAUGE
NIPPLE 1/4* x CLOSE @
0
1/4* TEE
ELBOW
14" x 90°

1/4* SYPHON

NIPPLE
114 x 2 y2*

TAPPING #4

BOILER WALL

Figure 4.

Boiler] A 36%2?&

Size | Dim.

LD-50] 1527,

LD-60| 197, NORMAL A

LD-70| 2219, Ve N
N

the N

REAR OF
BOILER

RETUAN

1,
LINE 1%

CLEAN OUT PLUG
Modeis LD-50 through LD-70

STEAM
SUPPLY

NORMAL
WATER
LEVEL

73
REAR OF
BOILER

12
CLEAN OUT PLUG

Models LD-30 through LD-40

Figure 5. Recommended Steam Piping at Boiler
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C."HOT WATER RADIATION VENTING - Manual air vents should be

installed at the top of all “drops"(where piping goes downward).
Air-must be vented or purged from all zone lines to permit proper
system heating.

D. PUMP LOGATION-Locating low-head pump(s) on return to boil-
er is only acceptable in residences of one or two stories. (See
figure 8) The pump location shown in figure 7 is required in large,
multi-story building installations, especially when high-head
pumps are used and is also recommended for all applications.

E. A conventional compression tank may be connected to the 3/4"
tapping as shown in figure 7.

IMPORTANT: Hot water heating systems containing high water volume,
such as would occur with cast-iron radiation, require special care with air
elimination. The circulator pump should be located on the boiler supply
pipe and the expansion tank and air scoop should be located near the
pump suction. (See Figure 6, Alternate Pump Location.)

PIPING TANKLESS HEATER (if used)
I Heater capacities are listed on Page 2,
I Pipe the builin tankless-heater using the inlet and outlet tappings

indicated on the heater (figure 8),

A. Tempering valve (ilustrated, but not furnished) is suggested to
provide more volume of temperate water to kitchen and bath,

B. High temperature water, for dishwasher and laundry, may be
piped direct, :

C. A flow control valve should be used to control the rate of flow of
water through the coil, otherwise the heating capacity of the coll
will be exceeded. To insure sufficient hot water; the flow rate
through the coil should be limited to a maximum shown for inter-
mittent draw in the ratings table on page 2,

IMPORTANT: Escape pipes or drain pipes from relief valves, safety
valves, blow-down valves, and low-water cut-off must be piped off to a
safe place.

INSTALLING THE BURNER

See Burner Data, pages 14-18, and Burner Manual supplied with burn-
er. If burner is not mounted as received, mount to boier, placing flange
over mounting studs. Use gasket between flange and boiler. Distance
between flange and nose of burner must be as shown on pages 14-18.
Check to see that nozzle and settings are as given in burner data tables,
pages 14-18.

CAUTION: DO NOT USE GASOLINE, CRANKCASE DRAININGS, OR
ANY OIL CONTAINING GASOLINE.

OIL SUPPLY PIPING ‘

Install the oil tank or tanks and piping from tank to burner. Follow local
codes and practices, NFPA No. 31, INSTALLATION OF OIL BURNING
EQUIPMENT and the instruction sheet attached to the oil burner pump.
A one-pipe system should be used for gravity-fed fuel systems and for lift
systems, where the total lift is less than 8 feet. Where the total lift is
greater than 8 feet, a two-pipe system must be used. In some
instances, local codes may require a two-pipe system for below grade
fuel oil tanks. Be sure to set-up the fuel oil pump for the piping system
used; follow the instructions attached to the pump. Be sure to include a
good quality, low pressure drop fuel oil filter in the supply line from the
tank. This is necessary, especially at low fuel oif flow rates (small nozzle
sizes), to prevent nozzle plugging. See Slant/Fin publication on one-pipe
and two-pipe fuel oil systems.

WIRING THE BOILER

A. The wiring diagrams for the burner and boiler may be found on
pages 11-13,

B. 24 volt control wiring should be approved Safety Circuit wire,
protected as needed.

C. Power supply wiring to the burner must be 14 gauge or heavier, as
required, and should have a properly fused disconnect switch. 120
volt wiring to pumps and safety controls must also be 14 gauge or
heavier. Wire must be enclosed in approved conduit,

D. All wiring must be installed in compliance with the National Electric
Code, or any local or insurance codes having jurisdiction.

Wiring to the boller must come through an emergency power isolation
switch with a clearly marked red switch plate. This switch shouid be
located so that it is apparent-to the homeowner when entering the base-

FLOW CONTROL,
VALVE
PRESSURE TO ZONeS
REDUGING  RELIEF  AUTOMATIC o o by
VALVE VALVE AIR VENT ™
{by olhors) e . :ﬁ:‘;
/ \ SHORT ot
NIPPLE {2
oo
DIAPHRAGM—+ O /
COMPRESSION o SUGGESTED
NK
LOCATION OF
RETURNY ., OPTIONAL AIR
ALTERNATE SCOOP, TANK
FUMP AND AIR VENT
LOCATION PACKAGE.
'I
NOTE: AL PIPING AND CIRCULATORS MUST CLEAR SWING OF BURNER DOCR,

Figure 6. Air Eliminating System

COMPRESSION TANK

wu —

RELIEF VALVE CIRCULATING
MP

" PU

TO COMPRESSION
TANK

o @ T HEJL!EF /VENT

RETURN

b

o O
ALTERNATE
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WATER INLET
NOTE: ALL PIPING AND CIRCULATORS MUST CLEAR SWING OF BURNER DOOR.

Figure 7. Air Collecting System
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|
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— TEMPERING
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COLD WATER
SUPPLY

FLOW REGULATING VALVE

Figure 8. Recommended Piping to Tankless Heater
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VENT PIPING AND DRAFT REGULATOR

A
B.
C.
D. Horizontal vent connector into the chimney should not be inserted

m

F.

G.

Vent pipes must be installed having the same diameter as the boiler
outlet. (See page 2)

Vent pipes and breeching must be pitched upward a minimum of 1/4"
per.foot,

Connect vent pipe to the chimney using as few elbows as possible.

beyond the inside wall of the chimney.

. Instail barometric draft regulator on horizontal breeching, near chim-

ney, with hinge horizontal and face vertical. See manufacturer's
instructions packed in carton with barometric draft regulator.

If two or more appliances are used on the same chimney, see
CHIMNEY, page 3.

Make up all joints with minimum air leaks, secure with sheet metal
Screws,

_ OPERATING INSTRUCTIONS

PRECAUTIONS BEFORE STARTING OIL BURNER
Make a positive check of A through Fbefore starting buirner:
A. Boller and system are full of water. All air is vented from system.

ommo oOw

H.

Sese below.

. All wiring is completed. See pages 11-13,
- Oil supply Is connected to the burner; nozzle is instalied correctly; oil

valve is open at tank,

. Smokepipe is connected to chimney.
. All combustible materials are cleared away.

Combustion air supply is provided. See page 3.

. Burner settings are adjusted as per pages 14-18 and as shown on

boiler jacket.
Main cast-iron door on which burner is mounted is bolted shut and
fiberglass rope seal is making good contact,

CAUTION: DO NOT START THE BURNER UNLESS ALL CLEANOUT
DOORS ARE SECURED IN PLACE.

WARNING: NEVER OPERATE any natural draft* boiler
{Liberty Il boiler is a natural draft boiler) with zero draft or over-
fire pressure: early failure of the burner, nozzle and chamber is
inevitable if you do. Use a draft gauge, and make sure that
overfire draft* is .02", minimum, during all operating conditions.

* Draft is negative or suction pressure,

START-UP (COMBUSTION TEST INSTRUMENTS MUST BE USED)

A

B.
C.

Make sure the boiler is installed and wired properly and is full of
water.

Open the observation door (on the front, above the burner).

Start the oif burner (see burner instructions for bleeding air from oil,
etc.). IMMEDIATELY, set burner air bands to obtain a bright fire with-
out smoke or oil stain. Set the DRAFT REGULATOR to obtain .02"
overfire draft*. Take draft reading through slot in observation door.

. Close the observation door, Allow the burner to fire for at least one

hour total firing time, to bake out the volatile binders in the combus-
tion chamber before taking final combustion readings.

. By alternate adjustment of the barometric draft regulator, the burner

air regutation and head regulation devices (whichever apply), set for
a trace of smoke and as close to 13% CO;, as you can. Then open
the air bands or shutter (whichever apply) an additional 1/8". This
should result in zero smoke with NO raw oil on the smoke paper and
a smooth light-off. DO NOT- ATTEMPT TO SET FIRE BY EYE.
Flame retention burners may appear efficient and smoke free from
an inefficient 7% up to an overly high 14% CO,. However, a very low
CO; can also result in poor ignition and raw (unburned) oil entering
the fire box. At very high COy, any slight decrease in air flow for any
reason will cause incomplete combustion, with high smoke and dry
soot formation in the fire box.

If smoke reading is satisfactory, but CO, can not be increased to a
satisfactory level (12% or better) or overfire draft of 0.02" W.C. can
not be obtained, check for proper sealing between sections, between
burner mounting plate and front section, around burner blast tube
and around flue collector and collar. If seal is not satisfactory, reseal
with furnace putty or silicone with a temperature rating of at least
400° F. (All safety precautions indicated on material package must
be foliowed.)

G. Once burner and draft have been set up, then smoke, CO, and stack

temperature should be checked and recorded. If smoke is greater than
trace, review the burner instructions; replace the nozzle if necessary.
Normal smoke to be expected at approximately 13% COy is zero to

a trace.

CLEANING AND FILLING A NEW WATER BOILER
I There are a number of commercial preparations available from your
distributor for cleaning and for corrosion protection conditioning the

internal (waterside) surfaces of boilers, Follow the preparation manuy-

facturer’s instructions.

DANGER; Use CAUTION when handling chemicals and draining hot
water from a boiler. Scalding water and/or

chemicals can cause permanent injury to the skin, eyes
and respiratory system.

. Filling and venting the water boiler after cleaning
A. Refili the system with fresh water.
B. Bring water temperature to at least 180° F promptly.
C.. Circulate water through entire system:
D. Vent the system, including the radiation.
E. The boiler is now ready to be put into service or on
standby.
If brand name air-control devices are used, venting instructions
furnished with the devices should be followed.
Safety check for control system
High limit control test: Set thermostat high enough for bailer water
temperature to reach high limit control setting. When this tempera-
ture is reached, the high limit switch should open, and the burner
should shut off automatically. If the high limit does not operate to
shut off the burner, the high limit or the wiring is faulty. Repair or
replace immediately.

m

WATER CONTENT OF BOILER (GALLONS) *
LD-20 | LD-30 | LD-40 { TD-50 | LD-60 LD-70
Water Boiler 83 | 107 | 13.1 15.5 17.8 | 20.2
Steam Boiler — 6.9 88 | 107 | 126 | 145

* Without tankless coll

VOLUME OF WATER IN STANDARD PIPE OR TUBE

Standard Stesl Pipe Type L Copper Tube
N%?,l'ga' Inside | Gallons | Inside | Gallons
Size Schedule| Diameter per Dia. per
Inches No. Inches Lin. Ft. | Inches Lin. ft..
3/8 — — —_ 0.430 0.0075
12 40 0.622 0.0157 0.545 0.0121
5/8 —_ — - 0.666 0.0181
3/4 40 0.824 0.0277 0.785 0.0251
1 40 1.049 0.0449 1.025 0.0429
11/4 40 1.380 0.0779 1.265 0.0653
1172 40 1.610 0.1086 1.505 0.0924
2 40 2.067 0.174 1,985 0.161
21/2 40 2.469 0.249 2.465 0.248
3 40 3.068 0.384 2.945 0.354
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CLEANING AND FILLING A NEW STEAM BOILER

BEFORE USING STEAM BOILER

A" Check burner to be certain it is ready for firing. DO NOT FIRE
into an empty boiler.

B. “Be prepared to heat raw water {o at least 180°F, as soon as it is
introduced into the boiler. This procedure will remove dissolved,
corrosive gases.

C. Provide drain line, with valve, from boiler. Use a bottom tapping.

Line and drain must be suitable for handling caustic solution.

D. Check for low water cut-off operation, see section below for
check-out,

CLEAN STEAM BOILER SYSTEM.

A. Fill the boiler to water line indicated on the boiler.

B. Follow start-up procedure for burner and operate the boiler with
stean in the entire system for 2 or 3 days to bring oil and dirt
from the system to the boiler. While system is in operation,
maintain the proper water level in the boiler by slowly adding
water to the boiler.

C. Shut down burner, cool down boiler and drain system.

D..-Procedure to:dissolve oil-and grease in-boiler:

1. Fill boiler to proper water line.
2. Prepare a boil-out solution of sodium hydroxide (caustic
soda) and fri-sodium phosphate:
NOTE: Use caution in handling chemicals. Caustic soda is
harmful to skin, eyes and clothing.
(a) Proportions: 1 Ib. of each chemical per 50 gallons of sys-
tem water.
{b) Stir chemicals into water until dissolved and pour into the
boiler through a top tapping. Replace plug.
3. Start the burner; boil the water for at least 5 hours; shut off
the burner. .

E. With CAUTION, drain the boiler solution to a safe location. DO
NOT LEAVE SOLUTION SITTING IN SYSTEM OVER 2 HOURS.

F. Wash the water side of the boiler thoroughly using a high pres-
sure water stream. Fill and drain the boiler several times.

IIl. TREATING WATER FOR CORROSION CONTROL

(This is not scale control)

A. Prepare a solution of sodium chromate.
Proportions: 1 Ib. per 50 gallons of boiler water.

B. Stir chemical in water until dissolved and pour into boiler
through a top tapping. Replace piug.

IV. FILLING AND VENTING THE STEAM BOILER

A. Refill the boiler to the indicated water line.
B. Bring water to boiling temperature, promptly.
C. The boiler is now ready to be put into service or on standby.

BLOWING OFF A LOW PRESSURE STEAM BOILER

A.

C.

A 1-1/2" NPT tapping is provided in the front of the boiler (tapping
no. 9, figure 1) for use as a surface blow down to provide rapid
skimming of oil and grease which accumulate on the surface of the
water. The boiler should be blown down as outlined below.

. Turn off electrical power supply to boiler. Allow boiler to cool down

and steam pressure to reduce to zero before removing skimmer
tapping plug. Check for steam pressure by testing the pop safety
valve. Keep your hands and all parts of your body away from the
discharge end of the safety valve. Drain boiler down one to two
inches below skimmer tapping. The water might be hot. Remove
skimmer plug slowly and carefully install a 150 psi malleable iron
1-1/2" NPT street elbow, a 1-1/2" NPT skimmer valve and length of
pipe and place a bucket underneath the open end of the pipe. Cover
bucket with a piece of cloth. (See figure 9)

Fill boiler slowly until water level is two inches from top of gauge
glass. (This is the starting water level for skimming only.) Fire boiler to
produce steam. If the system is heavily laden with of, it may be diffi-
cult to obtain much more than a pound or so of pressure. Set the
pressure control at about 7 psi. The higher the steam pressure you
can use, the better and faster the cleaning.

D.

E.

As steam develops, open the SKIMMER drain valve with caution to
skim the oil and film from the top of the water. DO NOT open the boil-
er drain valve. Close the skimmer drain valve when the water level
drops to about 5" from the top of the gauge glass. The water may
stop before the level drops to 5" below the top of the glass. Refill boil-
er untit water level is again two inches from the top of the gauge
glass.

Repeat (D) above until all film is skimmed off and the water setiies to
a normal movement. Add make up fresh water to the boiler as
described-in (D) above, during the blow-off operation, to maintain the
proper skimming water level in the vessel. Empty bucket frequently in
order to see the difference in water cleanliness. :

. When surging has stopped and water is clean, and no film can be

seen floating in the bucket, shut off boiler, drain down to level of skim-
mer tapping, remove valve, plug skimmer tapping and refill the boiler
to-24-1/2" water level.- After 15 minute operation; readjust lavel to
normal operating level of 25-1/2" from bottom of boiler (see figure 9).
Check the pop safety valve for proper operation. Check the low water
cut-off operation, see below.

G.The entire process may have to be repeated over a period of a few

days on extremely fouled systems.

LOW WATER CUT-OFF CHECK-OUT

L

Electronic probe type low water cut-off
If this boller Is factory equipped with an electronic probe type low

water cut-off, operation of cut-off should be checked at ieast twice a

year as follows:

A. While boiler is running, drain down boiler water slowly through
Boiler Drain Cock shown on page 4, just until light goes on. Baller
should shut down 10:seconds after light goes on.

B. Be sure that it is the low water cut-off and not the room thermo-
stat, pressure cut-out, or other-control that. has shut off the burner.

C. Refill the boiler and repeat test.

D. Refill the boiler and reset controls for normal operation.

Float type low water cut-off

If this boiler is factory equipped with a McDonnell & Miller float type

low water cut-off, the low water cut-off must be blown down (flushed),

at least once a week.

POP SAFETY VALVE FLUEPIPE  guppLy

}/ START OF SKIMMING

GAUGE GLASS @ p:a D LEVEL - 2° BELOW
N ‘[TOP OF GAUGE GLASS

[ESURESINONNINY -

f

f 1 1/2* MALLEABLE IRON
150 PSI STREET ELBOW

1 Y2 SKIMMER

25 Y2+ & DRAIN VALVE
NOAMAL ¥ COVERED BUCKET
PERATING ¥

© WATER RETUAN WIS 1A

LEVEL ) \_

i 1 \
TZEONNNN
Figure 9.

o~




LIBERTY I

11

CAUTION: “When flushing float type low water cut-off control, hot water
and steam will flow out the blow down vaive. Blow down valve is illus-
trated below,

A. SPECIAL FLUSHING INSTRUCTIONS

For-new boiler installed i old system,

Instalation of new boiler may break loose a heavy accumulation of
sediment.and scale from old piping and radiators. It is extremely
important to blow down your McDonnell cut-off more frequently the
first week.

First week — 3 times

Thereafter — at least once a week,

B. As boller water circulates through the float chamber, dirt or other
sediment may be deposited. This chamber is extra deep. But the
only sure way to keep any accumutlation from interfering with float
action is to "blow down", or flush out, the control once a week. Do it
while boiter.is in operation.First note water level in'gauge glass.
Open blow-off valve at bottorn of control; water will pour out, flush-
ing away sediment. Drain until water is clear — about a pail —then
close valve, If level in gauge glass has dropped, add water to. boiler
to restore level.

C. NOTE: Opening blow-off valve checks cut-off operation too. As
float drops with falling water level, burner will stop. After burner is
off and normal operating conditions restored, burner will resume
firing.

D. Be gure that it Is the low water cut-off and not the room thermostat,
pressure cut-out, or other control that has shut off the burner,

PRESSURE CONTROL CHECK-OUT

A.  Check burner to be certain it is ready for firing. DO NOT FIRE into
an empty boiler.

B. Set thermostat high enough for boiler to make steam. Set the pres
sure control down to its lowest setting. As the boiler starts to pro-
duce steam, the steam pressure will start to build. The burner will
shut off when the steam pressure excesds the pressure setting
(plus differential if control has this feature),

C.  Adjust the pressure control to a higher setting. The higher setting
should be above the steam pressure in the boiler. This should turn
the burner back on.

D. Reset the pressure control as needed for the system. The pressure
control should be checked at least twice a year.

REPLACEMENT OF STEAM BOILERS

Anytime an older steam boiler is removed from the heating system and

replaced with a new boiler, there are certain conditions that have to be

examined on the heating system.

AqSteam systermns have & tendency to develop scale inside the wet
return lines and the boiler, The older the system the greater the
accurnulation of scale that can exist inside the piping. Therefore, it
is necessary when replacing a steam boiler to check the piping for
blockage or restrictions. Clean or replace the piping as required.
(See special flushing instructions on this page.)

B.  Replace all buried wet return lines.

C.  All equipment (air vents, radiation equipment, etc.) in the steam
heating system should be checked for proper operation, All piping
should be checked for proper pitch.

D. ltis good engineering practice to repack or tighten the packing nuts
on all valves in the heating system.,

STEAM CONTROL ASSEMBLY

b'J:PPLE

3% 5 THD
AT_BOTH ENDS S'comp ADAPT
8
TEE FITTING
9 s
23(8ADM’TER

<
Yoo e AIRN
o

WATER LEVEL
250 OFF FLOOR

WATER LEVEL GAUGE

g"MALE FIPE TO
o0, comp apaer,

Installed McDonnell & Miller 67 low water cut-off and water level gauge.

o
VDQD@
NipPLE NJFP': £
x5 ro 3*2
AT _BOTH ENDS
v ¥ DRAIN PIPE
4
‘\_/

SPECIAL FLUSHING INSTRUCTIONS

Installation of new boilar may break loose a heavy accy-
mulation of sediment and scale from old piping and radia-
tors. ltis extremely important to blow down your McDonnall
& Miller. Cut-off moare Irequently the first week.

First week—3 times
Thereafler—at least once a week
See "CARE & MAINTENANCE" section far instructions.

LOW WATER
CUT-OFF

S
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15 AMP.MAXIMUM
OVERCURRENT
PROTECTIONDEVICE
L2 L FIELD CONNEGTION
BAi'g WgX”G S’;‘:SSMS auiek NEUTRAL  HOT JSUNCTION BOX
148A or | ! (FACTORY MOUNTED)
. SOLENCID NOZZLE LINE PLUGS 1
{without tankless heater) s HEATER OTHER \ l A L.8148A or L7248L
[&0sss_] L IF EQUIPPED SAFETY
A CONTROLS AQUASTAT
R7184B . 1
PRIMARY CQNTROL l @
— BLACK Yo BLack R BLACK
DETEGTOR | [y v | >
: v
ro I WHITE | ] wrire * ' WHITE D)
(E ! F ] ] l iy sy sy e
TOT BLACK T I~ RED Lo RED
: TUT A
areen L
GROUND
FACTORY INSTALLED JUHPER SCREW GREEN GREEN ' 1 GREEN
Ses detail “A” (p,13) for primary J"—@ 3 (o ,@—‘1 prom—
other than 7184 b [_l N ! i N L7248L
= GROUND -
SINGLE ! ' N ' ghouN
ZONE g
WIRING N FELD
X £ et = v, . S 2 i 2 S et MULTIPLE ZONE
CIRCULATOR
' I - - - ' CIRCULATOR ons 1
y l '
\
™ @ G D semmmng s
SPAGE HEATING ONLY. l ) e l el e & “Error Codes” for
’ v L7224C & 1.7248L
I T fo Aass . Aoas 24
LEGEND v 1 RELAY " RELAY - RELAY on page
GE S
FOR SINGLE AND é : L OO FED L OO FIELD QO FIELD
MULTIPLE ZONED DIAGRAMS 8 ' I g‘ Sliipen I 4‘ Sidpen Soien
FAGTOAY WANG ' I r 1 N M ! r E i
1" 4 ] " ) t u ) L
FIELD WIRING l ] i i ' i }
'
ot o [ fekelcleloled Sl fobolololoto) B foletolelole
e e s s vy iy s
AVOLTS L meaaw t

CIRCULATOR
ZONE 2
AN
ELEGTRICAL POWER SUPPLY, PROVIDE DISCONNECT

MEANS AND OVERLOAD PROTECTION AS REQUIRED BY CODES.

CONTROL CASE MUST BE CONNECTED TO EARTH GROUND,
USE GROUNDING SCREW PROVIDED.

B11S 1/4 IN. AB TERMINAL.

B>

|
|
.I
|
|
|
|
+

L .——Y

l CIRCULATOR I GIRCULATOR -

' ZONE 3 [ ZONE 4 ] OTHER
l I l ZONES

N e

S = e s 2 @ e et = s 1 e D,

GROUNDING CONDUCTOR: TWO GREEN GROUND WIRES ARE FACTORY CONNEGTED TO THE GREEN GROUND SCREW IN THIS BOX,
FIELD WIRE A GROUNDED CONDUCTOR TO THIS SCREW TOGETHER WITH THE TWO GREEN FACTORY CONMECTED GREEN GROUND WIRES.

ZONE WIRING DIAGRAM, FELD CONNECTION

CIACULATOR METHOD _ JuncTIiON BOX (FAGTORY MOUNTED)
(L8124 or L7224C)
Zore t
18220
WHITE
1
BLACIf'—T‘-——I
(812¢Aar C
00 OO
t 2 T 1 | 0 .
OTHER 7R B2 %)1_—* ::2:‘;;’
SAFETY 2
contRoLs [ | o o
L8124C ] Je H
o 1 120VAC/60Hz
L7224C G

Zory 2
Zane | Curasator

Cyretilalor

To cone 3 1hused *

* Note: Total load not to exceed 8 amp full ioad, for circuits shown.

MULTIPLE ZONED, ZONE VALVE METHOD

USING HONEYWELL V8043F OR ERIE 765
t  ELECTRICAL POWER SUPPLY,

HOT
e e -5 OVERLOAD PROTECTION
t ) AND DISCONNECT MEANS
24 VAC H MUST BE PROVIDED
U [ AS REQUIRED BY CODES.
NEUTRAL 1 '
STEP DOWN 1
TRANSFORMER

e, @ -
1
i
3
)
1
i
!
1
i

|
-.~—@m:m@ A
1 1 N
i
‘ 1
@@ b
) CONNECT TQ
t
1

Z" T-TON
END SWiTCH LB148A AQUASTAT _@
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FOR L7224C OR L7248L

ADJUSTING SETTINGS °F or °C. Pressing the | button again (on L7224 modsls) will display the
To discourage unauthorized changing of Aquastat settings, a procedure Low Limit (LL) followsd by a three-digit number and the corresponding
to enter the ADJUSTMENT mode is required. To enter the ADJUST- degree designator,
MENT mode, press the UP, DOWN, and | buttons simultaneously for
three seconds. Press the | button until the feature requiring adjustment After approximately 60 seconds without any key presses, the display will
is displayed: enter a dim display mode. To return to the bright display mode, simply
press any key.
HL_ . High Limit.
-LL_. Low Limit. (L7224 only) DESCRIPTION
- Ldf. Low Limit Differential. (L7224 only)
-°F.°C. Boiler Temperature ~ bi:
ELL_ External Low Limit (L7248L only) )
High Limit— HL
Then press the UP and/or DOWN buttons to move the set point to the o ) L
desired value, to change between °F and C’, or to enable (On) or dis- Low Limit —
-able (Off) the External Low Limit. After 60 seconds without any button Low Lirnit Differential - L d F

inputs; the control will automatically return to the RUN mode.
Local Thermostat Status — |.: E
DISPLAY

In the RUN modes, the Aquastat will flash .bt, (boiler temp) followed by Enviracom Thermostat Status — L’ }: E
the t l.e., 220), followed by °F or °C.
e temperature (i.e ) v Error Code — E ~r

To read boiler settings,'pres's the | key to read the parameter of interest. Degrees Fahrenheit _ DF
For example, press | High Limit
(HL) is displayed, followed by. a three-digit number, i.e., 220, followed by Degrees Celsius — UE
Error Code Cause/Action
Erri Sensor fault; check sensor.
@ Err2  |ECOM fault; check EnviraCOM™ wiring

Err3 Hardware fault; replace control.

Err4 B1 fault; check B1 wiring/voltage.

Err5 Low Line; Check L1-L2, 110 Vac.

Erre Fuse; Check ECOM wires, replace fuse,

Err7 EEPROM, HL, LL, Hdf, Ldf: reset to
deault values. Restore desired settings.

} Repeated B1 fault (no voltage present
at B1 when output is turned on water

Er It 8 temperature above 260F when voltage

present at B1); check B1 wiring/volt-

age.
OTHER SAFETY CONTROLS
BASIC WIRING DIAGRAMS
L7224C OR LBI24C OR A "
\ Ll(:}ff 15 AMP.
(WITH TANKLESS HEATER) MAXIMUM
ro@) 1120 VAC /7 60 Hg OVERCURRENT
La PROTECTION
Q) N DEVICE
RB184G OR 688-415 czz ) @—
NOTES - PRIMARY CONTROL SO
ECOMMENDED HIGH LIMIT SETTING e CRANGE HOTDR *
1. RECOM MOTOR 10—
2 2 LT, ' R S 50
- HIGH LIMIT SETTING. T IGNITION 8l 120+
() = g s o o o
. FU
5 CONTROLS. SEE PUMP ZONING — O THERMOSTAT
DIAGRAM BELOW WRITE CIRCULATOR
OVERLOAD PROTECTION AND DISCONNECT —QOF
T TTen MBS ok mRovIONS RiScoNECT BLACK
BY LOCAL CODES. YELLOW
FLAME —VWWW\
LA NOZZLE LINE HEATER IF EGUIPRED

43-0812A
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i SOLENOID :
BASIC MODULE WIRING — e 15 AMP.MAXIMUM OVERCURRENT
[ (less circulator) g PROTECTION DEVICE
: @ e e
] BURNER | L2 u
; \ i MAOTOR NOZZLE LINE ’
See Detail "A" {p.13) for primary other than R7184 5 EATER A
2 IF EQUIPPED
R7184B \ OTHER
SAFETY
VIOLET w CONTROL
24VOLT O 3
THERMOSTAT O ORANGE @a N
O BLUE BLACK
1 O ; WHITE g
WHITE
=0 1 O 2
RED
o BLACK RED : _@-
@ A GREEN l =
| GREEN GROUNDING =
= SCREW —
— K — HIGH
Y4 umIT
FIELD CONNECTION
! FLAME BURNER JUNCTION BOX ff:gggy S‘gﬁmem i
: DETECTOR 43-0801
)
QUICK DISCONNECT PLUG
ELECTRICAL POWER SUPPLY. PROVIDE DISCONNECT
! MEANS AND OVERLOAD PROTECTION AS REQUIRED BY CODES.
'CONTROL CASE MUST BE CONNECTED TO EARTH GROUND
‘ USE GROUNDING SCREW PROVIDED.
: A GROUNDING CONDUCTOR: TWO GREEN GROUND WIRES ARE FACTORY CONNECTED TO THE GREEN GROUND SCREW IN THIS BOX,
P FIELD WIRE A GROUNDED CONDUCTOR TO THIS SCREW TOGETHER WITH THE TWO GREEN FACTORY CONNECTED GREEN WIRES.
s WIRING FOR PACKAGED STEAM BOILER EQUIPPED WITH McDONNELL NO.67 L.W.C.O.
i
| High-Pressure Limit
' Recommemded setting 0.5 PS{
' Differential 5 PSt
' Low Limit {tankless model only) 15 AMP, MAXIMUM OVERCURRENT
recommemded setting 160ef PROTECTION DEVICE
‘ SOLENOID
. VALVE
O - IF EQUIPPED 120 VAC./60Hz
' | L 4006A O
| LOW LIMIT 24vOLT 3 A
. FOR TANKLESS THERMOSTAT ®
i MOTOR NOZZLE LINE
K ¥ HEATER
< \F EQUIPPED OTHER LOW WATER ALARM
= @ SAFETY OR WATER FEEDER
1 [ IGNITION A CONTROL -\ (OPTIONAL)
X ~ / 3 CONDUCTOR BX CABLE
% STEAM HARNESS #5 (BLUE WIR
00 | o A
C* g R IF USED).
ORANGE @ /
o, s \ BLACK BLUE
PRIMARY BLUE 4
controt O H BLACK
R71848 o WHITE 0 WHITE RED
O— ( L S
BLACK RED .
é {P GREEN
E——@ 3 ?
GREEN GROUNDING
= SCREW — 67 MM LW.C.O.
7N /\ RED
FIELD CONNECTION I I i
BURNER JUNCTION BOX JUNCTION BOX U ]
FLAME FACTORY MOUNTED
DETECTOR 6—1 =0
2 CONDUCTOR BX CABLE
QUICK DISCONNECT PLUG STEAM HARNESS #2 FIELD

See Detail "A" (p.13) for primary other than R7184

.1.

Solenoid valve if equipped.
Splice

Terminal

required by local codes.

Nozzle line heater, if equipped.

o
A
A
A

hot line to single black wire from

Overload protection and discannect switch must be provided as

On burners without nozzie line heater, field connect

3 conductor box cable In 4 x 4 junction box.

CONNECTED ON PRESSURE
CUTOUT.

PRESSURE
CuTQUT
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WIRING FOR PACKAGED STEAM BOILER

High-Pressure Limit

For alternate option PS-801-120 L.W.C.O.
or Hydrolevel Cycle Gard 450 L.W.C.O.

Recomemmaeded setting - 0.5 PS)

Differential - 5 PSI

Low Limit (Tankless Model Only) Recommemded setting - 160F,

@ HYDROUEVEL CYCLE GARD €6 450 LW.CO.

[T S
BLACK
15 AMP.MAXIMUM 3
OVERCURRENT Pl
PROTECTION DEVICE ™ o
s RO
SOLENOID LOW WATER ALARM l__@ o
. vy VALVE ORWATER FEEDER % wite
L aG06A ¥} IF EQUIPPED (OPTIONAL) - 120 VAC./60Hz PC.00ARD
LOW LiMIT 24voLT 3
FORTANKLESS S 0ot o a i —
OPTIONAL T BURNER L2 3] [_\ coNNscrshlmsEWHl}tGLiADTc PROBE TERMINAL & FASTEN WiTH
- _ MOTOR NOZZLE UNE LOCK WASHER AND WING NUT SEE HYDROLEVEL INSTRUCTIONS
% HEATER
(? a IF EQUIPPED o . OTHER
IGNITION E £ SAFETY.
E CONTROL
=z
4 CONDUCTOR BX CABLE STEAM HARNESS #1
vioLer (BLUE WIRE AVAILABLE FOR OPTIONAL ALARM OR WATER
7T o- w FEEDER IF USED) PS-801-120 LW,C.0,
Pl
O ORANGE a N ¢ \
BLACK
PRIMARY (~ BLUE . AY o\ :
CONTROL WHITE e PRINTED
RTIBE (. WHITE 3 L CIRCUIT
. RED BLUE
- BLACK RED
Q Q @ A GREEN \
g l GREEN GROUNDING i RED.
— SCREW — A Anaans
- BURNER JUNCTION BOX U
FLAME
DETECTOR 2 CONDUCTOR BX CABLE
STEAM HARNESS #2 FIELD
QUICK DISCONNECT PLUG g 3;‘35 cTeD on PressuRe —
o auTour
See Detail "A" for primary other than R7184
%  OVERLOAD PROTECTION AND DISCONNECT SWITCH MUST BE
PROVIDED AS REQUIRED BY LOCAL CODES,
ELECTRICAL POWER SUPPLY. PROVIDE DISCONNECT
MEANS AND OVERLOAD PROTECTION AS REQUIRED BY CODES,
A GROUNDING CONDUCTOR: GREEN GROUND WIRES ARE FACTORY CONNECTED TO THE
GREEN GROUND SCREW IN THIS BOX. FIELD WIRE A GROUNDED CONDUCTOR TO THIS
SCREW TOGETHER WITH THE GREEN FACTORY CONNECTED GREEN WIRES,
H 1 ”
Detail “A
SOLENOID
VALVE
IF EQUIPPED
BURNER
MOTOR NOZZLE L INE
IF EQUIPPED
IGNITION
B ron y - hNE
" ORANGE BLACK BLACY
C WHITE W ITE WHITE
—0
BLACK RED

R8184G, 668-415
OR 48245
PRIMARY CONTROL

°

GREEN GROUNDING
SCREW

Jf.n___@__mn_..
©

PN

BURNER JUNCTION BOX

QUICK DISCONNECT PLUG
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BURNER DATA — BECKETT AFG BURNERS FOR PACKAGED BOILERS ONLY
(For knocked-down & boiler burner units seé publication no. L-42KB)

NOZZLES OlIL PUMP APPROX. APPROX.
FIRING PRESSURE | AIR SHUT- AIR BAND
BOILER BURNER BURNER | RATE | gize | ANGLE SETTING | TER SET- SETTING
MODEL MODEL * HEAD (GPH) | (GPH)| & TYPE MFR, (PSiG) TING NO.t NO, t
LD-20 AFG-SF-11-03 FO .75 .75 80° B DELAVAN 100 8 CLOSED
£.D-30 AFG-8F-11-07 F48 1.00 1.00 80° 88 HAGO 100 8 CLOSED
80° A DELAVAN
80° W DELAVAN
1.10 1.10 80° ES HAGO 100 9 CLOSED
) 80° W DELAVAN
1.25 1.26 80° ES HAGO 100 10 1/2
80°w DELAVAN )
LD-40 AFG-SF-11-02 F120 1.60 1.50 80° ES HAGO 113 10 1-1/4
80° B DELAVAN 118 10 1-1/2
1.80 1.75 80° S8 HAGO 105 10 3
80° B DELAVAN
LD-50 AFG-SF-11-05 F164 2.10 2.00 80° P HAGO 110 10 1-1/2
80° W DELAVAN
2,35 2.25 80° P HAGO 109 10 3-1/2
80° W DELAVAN ’
1 Alr shutter and air band settings shown are approximate ONLY. NOTE: 1. Extended heads on all units, except model LD-20

See START-UP page 8.
*  All bumer models shown are single stage.

2. No static plate for LD-50 only.

3. Insertion depth 25/, for LD-30 and LD-40; 221/4, for LD-50.
Insertion depth 12%4 for model LD-20,

4. AirBand: 2 slot for LD-30, 4 slot for LD-40, 8 slot for LD-50.

5. Burner may be equipped with a prepurge control.

s NOTE 3 et 3

<3—5/32° GAP
ELECTRODE

ado i

(=)
7 A
7/16° ABOVE ¢

1716 —&

1
I 1
1l

NOZZLE

ELECTRODE ADJUSTMENTS
BECKETT

AN}
oL

-
-
.

==

—®
g

|

L¢— 25/4

]

. NOTE 2

See table for approximate ssttings.

SHUTTER ADJUSTMENT
Shutter opans clockwlise
(right), Example shown at
no. 6 position.
(0) is not imprinted on bumner,
but is the first mark on the laft.

EMBOSSED AIR BAND
ADJUSTMENT
Example shown in closed (0)
position. Band opens when 4
moved clockwise (right).
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BURNER DATA - BECKETT CF-375 BURNERS FOR PACKAGED BOILERS ONLY
(For knocked-down & boiler burner units see publication no. L-42KB)
Nozzles
Boiler Burner | Firing Rate | Size | Angle & Oil Pump Pressure | Air Shutter | Air Band Head
Model | Model + (GPH) (GPH) Type MFG Setting (PSIG) Setting + Setting | Setting
LD-60 | CF-375 2.60 2.25 45° p HAGO 135 10 3 1
LD-60 | CF-375 2.85 2.25 45° p HAGO 160 10 2 2
LD-70 | CF-375 3.00 2.5 45° S8 HAGO 145 10 4 3
LD-70 | CF-375 3.10 2.5 45° 8§ HAGO 155 10 4 4
LD-70 |*CF-375 3.35 2.75 45°B DELEVAN 148 10 4 5
T Air shutter and air band settings shown are approximate ONLY.
See START-UP page 8.
* Al burner models shown are single stage.
HEAD ADJUSTMENTS
0 18 W HR RN e,
MARKER FOR AIR ADJUSTMENT
T0 vmm?mmw \
' ' OIL VALVE

SHUTTER ADJUSTHENTS L
OPENS CLOCKWISE (Rlﬁi'm.m
EXAMPLE SHOWN AT No.6 ITION,

<3-—5/32° GAP

ELECTRDDE{
C |
A A
7/16* ABOVE ¢
1/16 —&==

Ses table for approximate ssttings.

1

NOZZLE

ELECTRODE ADJUSTMENTS
BECKETT
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BURNER DATA — RIELLO BURNE
(For knocked down & boiler burner u

RS FOR PACKAGED BOILERS ONLY
nits see publication no. 1-42KB)

* Al burner models shown

NOTE: For proper insertion into combustion chamber see figure 12,

are single stage.

Figure 9A Riello 40 Serles

MODEL F-5
ELECTRODE SETTING

- r—

FIRING NOZZLES OlL PUMP
BURNER RATE PRESSURE APPROX. APPROX.
BOILER BURNER DESCRIP- | NO.2 OIL SIZE ANGLE & SETTING [ AIRSHUTTER{ HEAD SET-
MODEL MODEL * TION (GPH) (GPH) TYPE MFR. (PSIG) SETTING NO.+| TING NO.+
LD-30H | 40 Series | with 1.00 75 80° ES HAGO 178 2.40 0
F-5 short tube
LD-30HF| 40 Series | with .95 75 60° ES HAGO 160 2.20 0
F-5 short tube
LD-30 40 Series | with 1.10 .85 70°ES HAGO 160 4.50 2
F-5 short tube 70°B DELAVAN
1.25 1.00 70°ES HAGO 160 4.00 2
70°W DELAVAN
LD-40H | 40 Series | with short 1.50 1.26 70°B DELAVAN 145 2.00 0
F-10 tube
LD-40 | 40 Series | with short 1.60 1.25 60° ES HAGO 160 2.50 1
F-10 tube 70°B DELAVAN
1.80 1.35 70° ES HAGO 180 3.00 1
70°B DELAVAN.| .. .
LD-50H | 40 Series with short 2.00 1.50 45° B DELAVAN 178 3.00 1
F-10 tube
LD-50HF| 40 Series * | with short | 1.90 1.50 45°B DELAVAN 160 2.60 1
F-10 tube :
LD-50 | 40 Series | with short 2.10 1.65 60° W DELAVAN 160 4.00 2
F-10 tube 2.35 1.75 60° W DELAVAN 170 4.00 4
T Air shutter and head settings shown are approximate ONLY. See START-UP page 8.
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BURNER DATA - RIELLO (continued)

Flgure 98

MODEL F-10
ELECTRODE SETTING

Important: For proper insertion into chamber see
figure 12,

13/84°

-$~ ___"TZ“: ) *

/8 — 832

NOTE: ELECTRODES ARE PRESET AT THE FACTORY.

REGULATION OF THE TURBULATOR AND AIR SHUTTER FOR

PROPER COMBUSTION

Turbulator Setting

1. Loosen nut, 1, then turn the screw, 2, untit the index marker, 3, is
aligned with the correct index number.

2. Retighten the retalning nut, 1.

TURBULATOR SETTINGS - RIELLO 40 SERIES

The numbers on the casting are there to denote the high and low end of

the scale — in all cases the first mark if "Zero".

The air/oil ratic depends on accurate setling of the turbulator disc,

Be careful when making this adjustment as an incorrect setting will resuit

in an unsatisfactory installation. See figures 10A and 10B.

Flgure 10A

4!1110'1] 3

MODEL F-5

Flgure 10B
CIOGA) ] 3
‘ﬁgz
1
J MODEL F-10
5 4 3 2
5 g g

SETTING THE AIR ADJUSTMENT PLATE (See figure 11)

1. The hydraulic AIR SHUTTER (A) is operated by the HYDRAULIC
JACK (F), assuring complete opening of the combustion air intake,
Regulation of the combustion air flow is made by adjustment of the
manual AIR ADJUSTMENT PLATE (D) after loosening the FIXING
SCREWS (C and E). The initial setting of the air adjustment plate
should be made accarding to page 16.

2. The proper number on the manual AIR ADJUSTMENT PLATE (D)

should line.up.with.the SETTING INDICATOR (B) on the fan housing
cover. Once set, the air adjustment plate should be secured in place

by tightening SCREWS C and E, Manually open and release the
hydraulic air shutter to ensure it has free movement.

3. The final position of the air adjustment plate wilt vary on each instal-
lation. Use instruments to establish the proper settings for maximum

CO, and a.smoke reading of zero,

NOTE:  Variations in flue gas, smoke, CO, and temperature readings

may be experienced when the burner cover is put in place.
Therefore, the burner cover must be in place when making
the final combtistion instriiment readings, to ensure proper
test results.

Flgure 11

Flgure 12
FOR PROPER INSERTIQN INTO COMBUSTION CHAMBER

i

COMBUSTION
FOR BOILER MODELS LD-40 & LO-50 USE CHAMBER
RIELLO EXTENSION FLANGE NO. RG 018C

FOR MECTRON 10 BURNER,
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BURNER DATA — CARLIN BURNERS FOR PACKAGED BOILERS ONLY
(For knocked-down & boiler burner units see publication no. L-42KB)

FIRING NOZZLES OIL PUMP A® APPROX.
RATE PRESSURE | approx. | AIR BAND
BOILER BURNER [NO.20IL| SIZE | ANGLE & SETTING | HeAD SET- | OPENING %
MODEL MODEL * (GPH) | (GPH) TYPE MFR. (PSIG) TING NO.+ 1 L
LD-20 71357 .75 .75 70° A DELAVAN 100 1.0—2.0 45-—50 —] 21/2 DEG.
99-FRD
LD-30H 71357 1.00 1.00 | 60°A DELAVAN 100 | 20-30 | 70—80 7 WRaPED
99-FRD
LD-30 71357 1.10 1.10 60° A DELAVAN 100 2.0—-3.0 80—90
99-FRD = o)
71357 1.25 1.25 60° A DELAVAN 100 2.0—-3.0 90 |
99:-FRD AIR TUBE T
LD-40H 71373 1,50 1.50 45° ES HAGO 100 3.0 50 FOR L:20,
99-FRD 70° B DELAVAN LD-30 &10-40 -
LD-40 71373 160 | 150 | 70°5S HAGO 113 4.0 60 Rl
99-FRD 70° W DELAVAN . |
71373 1.80 1.75 70° SS HAGO 105 5.0 90
99-FRD 60° W DELAVAN R
LD-50H 71399 2.00 2.00 45° P. HAGO . e300l 30 - [ 40
99-FRD 60° B DELAVAN | 7 ' .
LD-50 71399 2.10 2.00 70°W DELAVAN §80., s
99-FRD 70° 88 HAGO e
71399 2.35 2.25 70°W DELAVAN 80
99-FRD ‘ N
LD-60 71316 2.60 2.50 70° P HAGO 108 . 1,80 i) o .50
102-CRD-3 70°W DELAVAN : A
71316 2.85 2,75 70° P HAGO 107 6.0 80
102-CRD-3 60° W DELAVAN DRIP HOLE
LD-60 87189 2.60 2.50 45°SS HAGO 107 5.0° 50 ‘
BAR N.Y.C. | 102-CRD-3
ONLY
LD-70 71332 3.10 2.75 60° S8 HAGO 125 8.0 90
102-CRD 60° W DELAVAN i
71332 3.35 3.00 60° S8 HAGO 125 10.0 90 r 8
102-CRD 60° W DELAVAN 1
LD-70 78790 3.10 3.00 60° B DELAVAN 107 8.0 90 TS
BAR N.Y.C. { 102-CRD 60° S8 HAGO )
ONLY T
LD-70C 71332 3.00 2,75 60° SS HAGO 119 7.0—8.0 80—90
102-CRD 60° W DELAVAN ‘
t Head and air band settings are approximate ONLY. THROTTLE RING
See START-UP on page 8 and burner figure below. At_ﬁ
* Al burner models shown are single stage.
NOTE: 216
1. The air shutters on the burners for modeis LD-20, A l I
LD-30 and LD-40 are blank (closed). 4
2. The air shutters on the burners for models LD-50, RETENTION '_
LD-60 and LD-70 are full open. RING ()
3. Single slotted air band for LD-20 and LD-30, f E
4. Double slotted air band LD-40, LD-50,LD-60 and LD-70. \ AIR TUBE FOR
See table lor approximate setlings. A LD-60 &LD-70
R %4 .
HEAD ADJUSTMENT SCREW E;FNN(; 'ON/ /&‘ €—5/16
AIR BAND ADJUSTMENT A =
Example shown at open (50%) \ \ AR TUBE
position. Band closes when . A—J FOR LD-50

moved clockwise (right).

7

HEAD ADJUSTMENT
Example shown at no. 1.

HEAD
POSITION
DM CA'

LOCKING
/ SCREW
) |

= @) ¢

T

8

4

o]

\ !
ADJUSTING

SLIDE

ADJUSTING

SCREW

{USE 5/32" HEX
ALLEN KEY)
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BURNER DATA — WAYNE BU
(For knocked-down & boiler burn

RNERS FOR PACKAGED BOILERS ONLY
er units see publication no. L-42KB)

[ FIRING NOZZLES OIL PUMP ‘A" APPROX,
RATE PRESSURE APPROX. AIR BAND
BOILER BURNER | NO.2OIL| gizE ANGLE & SETTING HEA SETTING
MODEL | MODEL* | (GPH) | @PH) | TypE MFR. (PSIG) SETTING }
EH 215 | 200 | 80°B | DELAVAN| 115 (BAR)T| %8 Baok | 7
235 | 225 | 80°B | DELAVAN 109 1/8"Back | a/a"
80°P | HAGO
LD-60 | EH 260 | 250 | 80°W | DELAVAN| 108 (BAR)T| 178 Forward | &/
80°SS | HAGO
285 | 275 | _80°P | hAGO 107 |7 1/8" Forward | 1-1/8"
80°W | DELAVAN
LD-70 | EH 200 | 300 | 70°W | DELAVAN]| 100 (BAR)T | 14" Forward | 115"
310 | 300 |_70°5S | HAGO 107 ["1/4" Forward | 1-1/2"
70°W | DELAVAN 107
3.35 | 3.00 |_70°W | DELAVAN 125 [ 1/4" Forward | 1-7/8"
| 70°SS | HAGO 113

* Choke 3" (Wayne part no. 1232
T Burner specifications marked

b,

[K 3" CHOKE \9}

|

9); Static Disc 2-1/2", 6" air tube; 1-3/4"
"BAR" are for Liberty |l boilers approved f

Smue e

\

4" DIA. TUBE
6" LONG

4 |

“A" SETTING: SHOWN IN FORWARD
POSITION. SEE TABLE ABOVE,

VIEW A-A

1/2 ABOVE CENTER

A

insartion for the welded flange.
or use in N.Y.C. by Bureau of Air Resources.

4

ELECTRODE

/Q— 1/8

NOZZLE

1/8 GAP
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__CARE AND MAINTENANCE

CAUTION: ALWAYS KEEP THE OIL SUPPLY VALVE SHUT OFF IF
THE BURNER IS SHUT DOWN FOR AN EXTENDED PERIOD OF

CAUTION: DO.NOT ATTEMPT TO START THE BURNER WHEN TIME

EXCESS OIL HAS ACCUMULATED, WHEN THE UNIT IS FULL OF
VAPOR, OR WHEN THE COMPBUSTION CHAMBER IS VERY HOT.

CAUTION: DO NOT TAMPER WITH THE UNIT OR CONTROLS-CALL
YOUR SERVICE PERSONNEL.

I EXTENDED SHUTDOWN, CLEANING OR REMOVAL OF BOILER
FROM SERVICE.,

DANGER: Use CAUTION when handling chemicals and draining hot
water from a boiler, Scalding water and/or chemicals can cause per-
manentinjury to the skin, eyes and respiratory system,

A. Shut down burner by disconnecting all electrical power to the
burner by turning OFF the BURNER EMERGENCY SWITCH of
this boiler, After shutting down burner, while the boiler is still hot
(180°F to 200°F), drain water from the bottom of the bailer until it
runs clear.

OlL BURNER EMERGENCY SWITCH of this boiler in order to

erform the following work in (1 through (10) below. '

1. Remove the flue pipe from the boiler flue collar and clean
thoroughly. N

2. Inspect the entire vent connector back to the chimney and:
clean if necessary, - R R

3. Inspect the chimney for soot, debris and other unsafe condi-
tions of the chimney and take the necessary action,

4. Remove the flue collector by first removing the top jacket
panel. The flue collector is held in place by two hex 1/4-20
screws. Remove the screws and carefully remove the flue col-
lector. Try not to disturb the flat fiberglass rope under the flue
collector.

5. When necessary to clean the combustion chamber you must
first CLOSE the suction valve (and return valve if two pipe).
Then disconnect the oil lines from the burner. The flexible
slectric conduit connected from the junction box on the boiler
to the burner via a plastic connector must be disconnected
from the burner by grasping the plastic half of the connector
closest to the flexible conduit and gently pulling it in the direc-
tion of the conduit until it is disconnected. Remove the single
3/8-16 hex head screw on the LEFT side of the swinging door.
You will need a 9/16" drive socket. Open the door to complete-
ly expose the combustion chamber for thorough cleaning and
for inspection of target wall, blanket (provided in certain mod-
els; see rating plate), main cast iron burner door insulation
and burner door fiberglass sealing rope. If combustion cham-
ber parts above are badly deteriorated then replace with origi-
nal factory parts available at your distributor,

8. Use the flue brush'to clean the pinned flueways between the
sections.t A wire brush may be used to remove any carbon
accumulation that may have developed in the combustion
chamber, Vacuum the loose soot and debris from the boiler,

7. Inspect the burner combustion head, Clean if necessary and
make sure all the adjustments are correct, (See burner data
pages for the burner Installed.) Replace oil nozzle with new
one and readjust electrodes. To insure proper burner opera-
tion ONLY THE NOZZLES SPECIFIED IN THIS MANUAL OR
ON THE BURNER LABEL SHOULD BE USED FOR
REPLACEMENT.,

8. Close main cast iron burner door {door on which burner is
mounted). Make sure that the entire seal (fiberglass rope) is
making good contact with the boiler casting when replacing
3/8-16 x 1" long hex head bolt and tightening.

9. Check the flue collector seal. This is the flat rope seal on top
of the heat exchanger. The fope must be in place adjacent to
the long bosses on front and rear sections and adjacent to the
short bosses on the intermediate sections, The rope should
be directly under the flue collector flanges when the flue col-
lector is repiaced. Use the two 1/4-20 x 3/4” washer hex head
screws to fasten the flue collector. In order to assure a proper
seal be sure that the flue collector is compressing the flat rope
and not hanging up on the section bosses. Tighten the two
screws,

C. If boiler room is damp, provide ventilation,

B. To clean the fireside boiler surfaces, first shut down burner by dis- - .
connecting all electrical power to the burner by turning OFF the

¢

Il. PROVIDING PROTECTION FOR FREEZING
Anti-freeze is sometimes used in hydronic heating systems to pro-
tect against freeze-up in the event of power failure, or safety control
shutdown when the building s unoccupied. It should be recognized
-that unless the building is kept above freezing temperature by some
means, the plumbing system is not protected.

PROPYLENE GLYCOL is used in the quick-freeze food industry; it is
actically non-toxic. ts use may be permitted when tankless heaters
> used. When anti-freeze must be used, inhibited propylene glycol
ecommended, Useful information on the characteristics, mixing
roportions, etc. of glycol in heating systems is given in Technical
No. 24, available from the Hydronics Institute, 35 Russo
rkeley Heights, N.J. 07922, Consult glycol manufacturers

s of propylene glycol. DO NOT use ethylene glycol

s foxic.

,ufnelér;'oil filter, oil strainers, etc., should be
fessionally trained service person.

andfollowing any period of improper

t Settings as specified for burner model
3t burnet &l and draft regulator, using test instry-
co’mmendedCOg and draft without smoke,

Janan  SIZ
- ments:to_obtain re
* Referto.page 8.

V. GENERAL MAINTENANGCE “

These operations are recommanded to be performed at regular

intervals: : T .

A. BOILER HEATING SURFACES: clean off all coatings found.

Reseal covers, ’

B. BOILER CONTROLS: check contacts, settings, correct

functioning.
C. PIPING: check piping and accessories for leaks,
D. CHIMNEY or STUB VENT and BREECHING: check for obstruc-
tions and leaks,
E. COMBUSTION AIR TO BURNER: check for continued POSITIVE
supply of air as required. Air needs are greatest in coldest
weather. Refer to AIR SUPPLY, page 3.
F. WATER SYSTEM: check
1. System to be full of water and pressure to remain stable
(between 12 psi and 25 psi).

2. Air-control system: noise and air binding in radiation should
not occur,

3. Water lines: slightest leaks should be corrected,

4. Low water cut-off, for operation (see instructions furnished
with unit). See page 9,

G.STEAM SYSTEM: check

1. Low water cut-off, for operation (see instructions furnished
with unit). See page 9.

2. Check pressure cut-off for operation. See page 10.

3. Any unusual water conditions, Obtain water analysis and treat
water,

H. BOILER ROOM AIR SUPPLY: air vents should be open and free

of obstruction. See page 3.

t  Aflue brush (2-1/4" dia.} is supplied with boiler. Replacements
are available from dealer or hardware stores.




Type ‘M’ Air Tube Combination
(AFG Models only)

Type ‘V1' Hea

e L et v e

Incorrect installation, adjustment, or misuse of this burner could result in death, severe
personal injury, or substantial property damage.

To the Homeowner or Equipment Owner:

* Please read and carefully follow all instructions
provided in this manual regarding your responsi-
bilities in caring for your heating equipment.

¢« Contact a professional, qualified service agency
for installation, start-up or service work.

* Read these instructions and save for reference.

To the Professional, Qualified Installer or
Service Agency:
¢ Please read and carefully follow all instructions
provided in this manual before installing, starting,
or servicing this burner or heating system.
* The Installation must be made in accordance with
all state and local codes having jurisdiction.

e ——

6104BAFG RO03

Page 1




B —

Table of Contents

Hazard Definitions and OWner's INFormation ... 4

Information To Be Used Only By Qualified Service Technicians

ORIl IFOIMAION o 4
ot Gl SPOOORUON .ot 5
e Gial ROQUISIENS ... 5
Table 2 Air Tube Combination (ATC) COMES oo 6

NSPECUPIEPATe INSEANAHON Sie..........o.ooooevccrnr o 6
Inspect Chimney or Direct Vent SYSIOM . ottt 6
GoOUSHON Al SUPDIY st o 7
Ciearances to burner and BPPHANCE ..ottt 7
Combustion chamber - Burner ROUOMANG .ottt 8

PIOPANG the BUIMET ..o 8
o G R BAM o 8
Aty A Tt 8
Nt TUDG ot o 8
o210 AN PUMP PIOSSUIE. ..o 8
O NG NOZZIO -t 9
P! BIBCHOUOS .ot 9
Servicing nozzle line BSSOMDY vttt 9
Check/Adjust ‘Z’ Dimension - F HEAUS oottt 10
Check/Adjust ‘Z’' Dimension - L & V HEBAS .ottt 11

~ Mount burner on APPHANGE ...ttt 9
MOUNEING OPHONS ..ot oo L S TR 9
g DIONSIONS. vttt ot 9
Installing the Oil Tank & SUPPIY SYSIOM .ottt 12
U LN VAIVES & FOT. oo 12

VIS BUITOE i 13
Burner Packaged with FDIBNCS ..ttt o 13
onin e BUJOD SIO .o 13
Special Wiring Required with Covered BUMETS oottt 13

SArtrup BUMEI/Set COMOUSHON ... 15
"ot COMPUSHON With TSt INSUUMON(S ... o700 15

portorm Regular Maintenance....................o 16

D2MS DIAGIAM .ot 18

Beckett Limited Warranty INFOrMation ... 20

NOTICE

This manual contains information that applies to both AF and AFG burners. These burners may appear to be basically
identical, but there are differences in design and performance. Please review the comparison chart below:

Feature AF AFG

Static Pressure Capability Conventional - Low range Enhanced - Medium range
Blower Wheel Design Standard strip Special tablock

Inlet Airflow Design Standard inlet bell Special airguide

UL Air Tube Combinations ‘F” Series ONLY “F” or “M"” Series

Igniter Gaskets Baseplate/Barrier Optional, as specified Required, always specified
Low Firing Rate Baffle Not required Required, per specification

6104BAFG R03 Page 3




General Information
Hazard Definitions

Indicates an imminently haz-
4 ardous situation, which, if not
avoided, will result in death, serious injury, or
property damage.

Indicates a potentially

A . hazardous situation, which,
if not avoided, could result in death, severe
personal injury, and/or substantial property
damage.

, n CAUTION Indicates a potentially haz-
iy ardous situation, which, if

not avoided, may result in personal injury or
property damage.

Within the boundaries of the hazard warning, there
will be information presented describing conse-
quences if the warning is not heeded and instruc-
tions on how to avoid the hazard.

NOTICE

related to personal injury or property damage.

i Tk

Incorrect installation, adjustment,
and use of this burner could result in
severe personal injury, death, or sub-
stantial property damage from fire,

carbon monoxide poisoning, soot or explosion.

Contact a professional, qualified service agency for the
installation, adjustment and service of your oil heating
system. This work requires technical training, trade ex-
perience, licensing or’ certification in some states and the
proper use of special combustion'test instruments.

Please carefully read and comply with the following in-
structions:
« Never store or use gasoline or other flammable
liquids or vapors near this burner or appliance.
« Never attempt to burn garbage or refuse in this
appliance.
« Never attempt to light the burner/appliance by
throwing burning material into the appliance.
« Never attempt to burn any fuel not specified and
approved for use in this burner.
« Never restrict the air inlet openings to the burner
or the combustion air ventilation openings in the

| To e ne: |

Thank you for purchasing a Beckett burner
for use with your heating appliance. Please pay at-
tention to the Safety Warnings contained within this
instruction manual. Keep this manual for your records
and provide it to your qualified service agency for use
in professionally setting up and maintaining your ofl
burner.

Your Beckett burner will provide years of efficient op-
eration if it is professionally installed and maintained
by a qualified service technician. If at any time the
burner does not appear to be operating properly, im-

mediately_contact your gualified service agency
for consultation.

We recommend annual inspection/service of your
oil heating system by a qualified service agency.

Daily — Check the room in which your burner/appli-

ance is installed. Make sure:

. Air ventilation openings are clean and unobstruct-
ed

+ Nothing is blocking burner inlet air openings

. No combustible materials are stored near the heat-
ing appliance

« There are no signs of oil or water leaking around

the burner or appliance

.

Weekly
« Check your oil tank level. Always keep your oil tank

full, especially during the summer, in order to pre-
" vent condensation of moisture on the inside surface
of the tank.

Do NOT he Original
S Burner Design
Tampering with or altering the burner design
could seriously impair performance, resulting
in loss of static pressure, damage to the system
components, reduced air volume, heavy smoke,
flame impingement, appliance sooting, hot gas
puff-back, and asphyxiation or fire hazards.
Maintain the design to its original configuration.
Only use parts specified for AF or AFG Burners
Do NOT remove the air guide from the AFG chassis.
Do NOT use ‘M’ Series air tube combinations on AF Burn-
ers.
Never try to convert an AF to an AFG or vice versa
Any design alteration will:

« Void UL Listing

« Void manufacturer's warranties

« Seriously impact burner performance

o Greatly increase your liability risk

room. ..

Page 4
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Table 1 - Burner Specifications

Capacity 'F' Head (AF & AFG)
{Note 1) Firing rate range: ... 0.40 - 3.00 GPH
Input: i, 56,000 - 420,000 Btu
‘L1"Head (AFG Only)
Firing rate range: ... 0.40 - 1,10 GPH
Input; e, 56,000 - 154,000 Btu/h
L2"Head (AFG Only)
Firing rate range: ................ 0.50 - 1.00 GPH
Input: - e 70,000 - 140,000 Btu/h
'V1' Head {AFG Only)
Firing rate range: ................. 0.75-2.75 GPH
Input: ™. 105,000 - 385,000 Btu/h
Certifications/ | UL listed to comply with ANSI/UL296
Approvals and CSA-B140.0
Fuels U.S No.1orNo. 2 heating oil only
(ASTM D396)
Canada No. 1 stove oil or No. 2
furnace oil only
DO NOT USE GASOLINE, CRANK-
CASE OIL, OR ANY OIL CONTAINING
GASOLINE.
Electrical Power supply: .............. 120 volts AC, 60 Hz,
single phase
Operating load: ...................... 5.8 Amps max
Motor: ........... 117 hp, 3450 rpm, NEMA 48M
frame PSC rotation CCW
when facing shaft end
Ignition: ... Continuous duty solid-state igniter
Fuel pump Outlet pressure; ..o, Note 2
Air tube ATC COdE! ..vvvvrerrerareenn s, See Table 2
Dimensions Height (maximum) ..............c....... 12.5 inches
(with cover) Width (maximum) ..., 15 inches
Depth e, 9.25 inches
Air tube diameter ...................... 4.00 inches

Note 1: Approval agency listed rating for these bumers is 040 to
3.00 gph. However, the firing rate range is limited by the
specific air tube combination being used. Refer to Table 2.

Note 2, See appliance manufacturer’s burner specifications for rec-
ommended pump discharge pressure.

Figure 1. Burner label location

General Specifications

Notice Special Requirements

* THE INSTALLATION OF A BURNER SHALL BE
IN ACCORDANCE WITH THE REGULATIONS
OF AUTHORITIES HAVING JURISDICTION.

* For recommended installation practices in the
U.S. refer to the latest edition of NFPA 31. (CSA-
B139 and CSA-B140 in Canada.

¢ Concealed damage — If you discover damage to
the burner or controls during unpacking, notify the
carrier at once and file the appropriate claim.

°  When contacting Beckett for service information
— Please record the burner serial number (and
have ‘available when calling or writing). You will
find the serial number on the silver label located
on the left rear of the burner, Refer to Figure.1.

| Professional Service

- Required

Incorrect installation, adjustment,
and use of this burner could result
in severe personal injury, death, or
substantial property damage from
fire, carbon monoxide poisoning, soot or explo-
sion.

Please read and understand the manual supplied with
this equipment. This equipment must be installed, adjust-
ed and put into operation only by a qualified individual or
service agency that is:
* Licensed or certified to install and provide techni-
cal service to oil heating systems.
* Experienced with all applicable codes, standards
and ordinances,
* Responsible for the correct installation and com-
mission of this equipment.
* Skilled in the adjustment of oil burners using com-
bustion test instruments. .
The instaliation must strictly comply with all applicable
codes, authorities having jurisdiction and the latest revi-
sion of the National Fire Protection Association Standard
for the installation of Oil-burning Equipment, NFPA 31 (or
CSA-B139 and CSA-B140 in Canada).
Regulation by these authorities take precedence over the
general instructions provided in this installation manual,

General model — Model * AFG * MFR'S SETTINGS
Information Series Oil Bumer e e o S
SO R ga = o T RW. Beckett 8 o
Serial number, — 0004056273 E monufacturer's settings
including date code I'"'II I L] L = OO
) ) [m I BJB3001 ROO  — RW. Beckett specification M
Rating Information —- as-e e, torase am 00040562736 number and revision == I
— i
Approval agency —1- (@) v @@- LB Do
symbols OLBRER K, F-1o000t 3t \ — - -
R.W.Beckett Corp, LSS e ICar_l ‘be custon'uzed‘ by Lk
S, 8 = individual specification g TRy
. = L — State and local approvals il
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inspect/Prepare Installation Site
Table 2 — Air Tube Combination (ATC) codes

Firing Head Static Ven- ATC Codes for usable alr tube lengths

Rate plate turi (‘A in inches; See Figure 3.)

{gph) slze

{min- {inches) 4112 5 5.3/8 6-5/8 7 7-1/4 9 10112 13 16

max)
0.50-0.75 FO 3-3/8U | None | AF44XR AFS3XR | AFB5XR AFT2XR AFS0XR AF104XR | AF130XR | A160XR
0.75-1.25 F3 2-314U | None | AF44XN AF53XN | AF65XN AFT2XN AF90XN AF104XN | AF130XN | AF160XN
0.85-1.35 F4 2-3/4U | None | AF44WH AF53WH | AF65WH AF72WH | AFSOWH | AF104WH | AF130WH [ AF160WH
0.85-1.65 F6 2-3/4U None | AF44YB AF53YB AFB5YB AF72YB AFI0YB AF104YB | AF130YB | AF160YB
1.10-2,00.-] -F12 2-3/4U | None .| AF44XO AF53X0 | AFB5XO0 AFT2XO | AFGOXO | AF104XO | AF130XO | AF160XO
165250 | F22 2-3/4U | None | AF44XP AF53XP | AF56XP AFT2XP AF90XP AF104XP | AF130XP | AF160XP
2.50-3.00 F31 None None | AF44XS AF53XS | AFB5XS AF72XS AF90XS AF104XS | AF130XS | AF160XS
0.50-1.10 L1 3-3/8U" "} 8hole AFG50MB AFGTOMB = AFGI0OMB -
0.50-1.00 L2 2-3/4U | 8hole AFG50MP AFGTOMP AFGIOMP - -
0.75-2.75 | W 2-3/4U | 8hole AFG50MD AFG70MD AFGI0MD -
0.40-0.75 Fo 312U | None j AF44WG AF53WG | AF65WG AFT2WG | AFSOWG | AF104WG | AF130WG | A160WG

Inspect/Prepare Installation Site

Inspect Chimney or Direct Vent System

| Fire, Smoke & Asphyxia-
! tion Hazard
Carefully inspect the chimney or exhaust vent

. Any obstr'uotion‘s éuch as a protruding joint or a

piece of broken tile wedged in the chimney should
be removed. :

No other appliance connection should be made to
the same flue pipe.

. The flue pipe should have an upward pitch toward

the chimney of at least 1/4" per foot of length. It
should fit tightly and should not project into the
chimney.

system. )
« Make sure it is properly sized and in good work- . Any [eakage between tlles,'around clean-out
ing condition. ‘doors, or around the vent pipe should be sealed.

Follow the instructions supplied by the appliance
manufacturer,

The installation must strictly comply with all ap-
plicable codes, authorities having jurisdiction and
the latest revision of the National Fire Protection
Association Standard NFPA 31 for the installa-
tion of chimneys and vent sizing, (or CSA-B139
and CSA-B140 in Canada).

Regulation by these authorities take precedence
over the general instructions provided in this in-
stallation manual.

1.

Starting with minimum gph firing rate, the mini-
mum size recommended is 6” flue pipe with 8" X
8” inside chimney, unless specified otherwise by
the appliance manufacturer.

2. Achimney flue shall extend at least 3 feet above

Paae 6

the highest point at which the chimney comes

in contact with the roof, and not less than 2 feet
above the highest roof surface or structure within
10 feet horizontally of the chimney. Referto Fig-
ure 2.

Any accumulation of soot or debris in chimney
offsets should be removed

INSULATED STAINLESS STEEL CHIMNEY LINERS

The new designs of high efficiency oil furnaces
and boilers in conjunction with flame retention oil
burners are more efficient. One result of increased
efficiency is lower flue gas temperatures. As

flue gases rise in the chimney, they will cool and
condense when they reach the dew point. The
condensation will mix with the sulphur in the flue
gases creating sulphuric acid. The acid will attack
the chimney mortar, brick and clay liners caus-
ing corrosion, deterioration and blockage of the
chimney. Eventually the blockage could prevent
exhausting the flue gases. Instead, the flue gases
could vent out the barometric damper into the liv-
ing space.

Therefore, it is strongly recommended that an ap-
proved insulated stainless steel liner be installed.

« For those installations not requiring a chimney,
such as through-the-wall vented appliances, fol-
low the instructions given by the appliance and
power venter (if used) manufacturers.

6104BAFG RC3




Figure 2 — Chimney Design - Above the Roof

Inspect/Prepare Installation Site

MINIMUM -
CLEARENCE
5 T ADJACENT
HIGH .
..... BUILDING NOTE: Correct

WIND ———e ﬁf WIND

chimney design is
shown by dotted
lines. Incorrect

chimney design,
as shown by the
solid lines, may
result in down-
drafts.

5K8857

When sidewall venting appliances, carefully fol-

=1 Adequate Combustion
_ | and Ventilation Air Supply
Required
Failure to provide adequate air supply could se-
riously affect the burner performance and result
in damage to the equipment, asphyxiation, ex-
plosion or fire hazards.

* The burner cannot properly burn the fuel if it is not
supplied with a reliable combustion air source.

* Follow the guidelines in the latest editions of the
NFPA 31 and CSA-B139 regarding providing ad-

equate air for combustion and ventilation.

e o

et oA e ot e e

Appliance located in confined space
The confined space should have two (2) permanent
openings: one near the top of the enclosure and
one near the bottom of the enclosure. Each open-
ing shall have a free area of not less than (1) one
square inch per 1,000 BTU'’s per hour of the total

. Input rating of all appliances within the enclosure.
The openings shall have free access to the build-
ing interior, which should have adequate infiltration
from the outside.

Exhaust fans and other air-using devices

Size air openings large enough to allow for all air-
using devices in addition to the minimum area re-
quired for combustion air. If there is any possibility
of the equipment room developing negative pres-
sure (because of exhaust fans or clothes dryers, for
example), either pipe combustion air directly to the
burner or provide a sealed enclosure for the burner
and supply it with its own combustion air supply.

Direct air supply and sidewall venting

* Some AFG burners are equipped with combus-
tion air boots to allow use of outside air for com-
bustion.

6104BAFG R03

R T T

low appliance and power venter instructions for
installation and wiring.

| Follow the Outside Air Kit
Instructions Exactly

e

Failure to comply could result in impaired com-

bustion, appliance soot-up, puffback of smoke,
and fire or asphyxiation hazards.

Do not attempt to install outside air piping to the
burner without using the outside air kit and in-
structions.

Qutside air kit applications

Refer to separate instruction sheet supplied with

AF/AFG outside air kit for installation. This optional

kit allows combustion air to be piped directly to the
burner (Beckett part number 51747).

Clearances to burner and appliance

Provide space around burner and appliance for
easy service and maintenance.

Check minimum clearances against those shown
by the appliance manufacturer and by applicable
building codes.

Protect Steel Combustion
Chamber From Burnout

Failure to t:omply could result in damage to the
heating equipment and result in fire or asphyxi-
ation hazards.

When retrofitting appliances that have unlined
stainless steel combustion chambers, protect the
chamber by lining the inside surfaces with a ce-
ramic fiber blanket, such as a wet-pac or other
suitable refractory material.

Some steel chambers may not require liners be-
cause the appliance was designed and tested
for use with flame retention burners. Refer to the
manufacturer’s instructions.

Page 7




Prepare the Burner

Combustion chamber — Burner retrofit-
ting
Verify that the appliance combustion chamber pro-
vides at least the minimum dimensions given in

Table 3.
Table 3. Chamber Dimensions
Chamber Dimensions (inches)

Firing Rate | Round Rectangular Helght | Floor to
(GPH) 1.D. Width | Length nozzle
0.50 8 7 8 12 5-6
0.75 9 8 9 12 5-6
1.00 10 9 10 125 56
1.25 1 10 11 12.5 5-6
1.50 12 11 12 13 -7
2,00 14 12 15 13.5 6-7
2.50 16 13 17 14 7-8
3.00 18 14 18 15 7-8

Prepare the Burner

Low Firing Rate Baffle
The AFG Low Firing Rate Baffle (LFRB) reduces
the air flow and pressure. The LFRB is sometimes
used for firing rates under 1.00 gph as listed in

Nozzle and Pump Pressure

Correct Nozzle and Flow
Rate Required

Incorrect nozzles and flow rates
could result in impaired combus-
tion, under-firing, over-firing, soot-
ing, puff-back of hot gases, smoke
and potential fire or asphyxiation hazards.

Use only nozzles having the brand, flow rate (gph), spray
angle and pattern specified by the appliance manufac-
turer.

Foliow-the appliance manufacturer's specifications for:the
required pump outlet pressure for the nozzle, since this
affects the flow rate.
¢ Nozzle manufacturers calibrate nozzle flow rates
at' 100 psig.
*  When pump pressures are higher than 100 psig,
the actual nozzle flow rate will be greater than the
gph stamped on the nozzle body. (Example: A
1.00 gph nozzle at 140 psig = 1.18 gph)
Securely tighten the nozzle (90 torque inch pounds). For
typical nozzle flow rates at various pressures refer to Ta-
ble 5.

e e e Ty ey T T e A T T e

Table 5. Nozzle Flow Rate by Size

Table 4. Refer to the appliance manufacturer's in- Nozzle flow rate U. S. gallons per hour of No. 2 fuel oil when
structions. Do not omit the LFRB when specified. pump pressure (psig) is:
Omitting the baffle when specified or installing the Nozzle 125 | 140psi | 150 psi | 175psi | 200 psi
baffle when not specified could result in impaired - (r:t:: at’ pst
burner performance. 100 psig)
Table 4. AFG Reduced Firing Rates (with 0.40 0.45 047 0.49 0.53 0.56
LFRB) 0.50 0.56 0.59 061 0.66 0.71
— - 0.60 0.67 0.71 0.74 0.79 0.85
Burner head type Low Firing Rate Baffle installed 0.65 073 077 080 080 0.9
FO up to 0.65 gph 0.75 084 | o089 0.92 0.99 | 1.06
F3orl1 up to 0.85 gph 0.85 0.95 1.01 1.04 1.13 1.20
F4 or F6 - upto 0.90 gph 0.90 1.01 1,07 1.10 1.19 1.27
V1 up to 1.00 gph 1.00 1.12 1.18 1.23 1.32 1.41
1.10 1.23 1.30 1.35 1.46 1.56
Burner fuel unit 1.20 1.34 1.42 1.47 1.59 1.70
« Verify that the burner fuel unit is compatible with 1.25 1.39 1.48 1.53 1.65 1.77
the oil supply system. F9r more dgtails, refgr to 1.35 1.51 1.60 165 179 191
wi(tah ;taﬁgwgurrr?::ufacturers instructions provided 1.50 168 177 Toa 1.98 219
1.65 1.84 1.95 2.02 2.18 2.33
Attach air tube (if not already installed) 178 1.96 207 214 232 248
If using a flange and gasket, slide them onto the air 2.00 2.24 2.31 245 2.65 283
tube. Then attach the air tube to the burner chassis 2.25 2.52 2.66 2.76 2.98 -
using the four sheet metal screws provided. Refer 250 2.80 296 -

to Figure 4 for details.
Page 8
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Install burner nozzle (if not already in-
stalled)

1. Remove the plastic plug protecting the nozzle
adapter threads

2. Place a 34" open-end wrench on the nozzle
adapter. Insert the nozzle into the adapter and fin-
ger tighten. Finish tightening with 5 5/8" open-end
wrench. Use care to avoid bending the burner head
support legs or electrodes. If you remove the head
to replace the nozzle (type “L 1/ 2" or "V/1" heads),
carefully reconnect the head to the nozzle adapter,
making sure that the head support makes contact
with the nozzle adapter shoulder. Refer to Figure
5o0r6.

3. If the nozzle is already installed, remove the noz-
zle line assembly to verify that the nozzle size and
spray patternare correct for the application (per ap-

Prepare the Burner
Figure 3. - Electrode Tip Adjustment
Standard Dimensions for F, L1, and V1 Heads.

5/32" Gap
5/16”" Above

—
Center

P -
T

1/16” Nozzle-to-ti
Spacing

The Dimensions shown below are for use with 1.2 heads
and M series air tube combinations ending with an ‘N’ suf-
fix (example: AFGTOMDAQN)

pliance manufacturer's information). Verify that the
electrode tip settings comply with Figure 3,

4. If the nozzle is not installed, obtain a nozzle from
the manufacturer, having the capacity and spray
angle specified in the appliance manufacturer’s in-
formation. For conversions or upgrades, when in-
formation is not available for the application:

* Refer to Table 6 to select the mid-range nozzle
spray angle for the head type being used.

* Fire the bumer and make sure the combustion
is acceptable and the flame is not impinging on
chamber surfaces.

* Ifa shorter flame is needed, select a wider spray
angle. If a longer flame is needed, select a nar-
rower spray angle.

* Either hollow or solid spray patterns may be used.
If combustion results are not satisfactory with the
selected spray pattern, try the other pattern.

Table 6. Nozzle Spray Angles

Recommended nozzle spray angles
“F" head 70° or 80° nozzle
‘L1" & “L2” head 45°, 60°, or 70° nozzle
“V1” head 45°, 60°, or 70° nozzle

Check/adjust electrodes
Check the electrode tip settings. Adjust if neces-
sary to comply with the dimensions shown in Fig-
ure 3. To adjust, loosen the electrode clamp screw
and slide/rotate electrodes as necessary. Securely
tighten the clamp screw when finished.

Servicing nozzle line assembly
1. Turn off power to burner before proceeding.
2. Disconnect oil connector tube from nozzle line.
3. Loosen the two screws securing igniter retain-
ing clips and rotate both clips to release igniter
baseplate. Then tilt igniter back on its hinge.
4. Remove splined nut,

6104BAFG R03

5/32" Gap
1/4” Above
"~ Center f‘ .
{ —
D — 1= [
v K944

1/8" Nozzle-to-tip
Spacing

5. “F" head air tube. - Remove nozzle line as-
sembly from burner, being careful not to
damage the electrodes or insulators while
handling. To ease removal of long assemiblies
(over 9 inches), rotate assembly 180° from
installed position after pulling partially out of
tube.

6. “L1", “L2”, and “V1" head air tubes. -  Slide
nozzle line assembly forward (further into air
tube) so the head clears the venturi opening.
Then rotate the nozzle line assembly 90° so
the nozzle line end points up. Pull the nozzle
line assembly toward you and remove assem-
bly from burner.

7. To replace the nozzle assembly, reverse the
above steps.

Mount burner on appliance

Mounting options
1. Bolt the burner to the appliance using the fac-
tory-mounted flange or an adjustable flange.

Mounting dimensions

1. When using the Beckett universal adjustable
flange, mount the air tube at a 2° downward
pitch unless otherwise specified by the appli-
ance manufacturer.

2. Verify that the air tube installed on the burner
provides the correct insertion depth. See Fig-
ure 7.
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Prepare the Burner

Check/Adjust ‘Z’ Dimension for ‘F’ Heads

fire hazard.
. Make all adjustments exactly as outlined in
the following information.

Check/Adjust ‘Z' Dimension - ‘F’ heads

4. Theimportant‘Z dimension is the distance from the face of the nozzle
to the flat face of the head (or heat shield, if applicable). This dis-
tance for F heads is 1-%" (1-%" if the air tube has a heat shield). The
w7 dimension is factory set for burners shipped with the air tube in-
stalled. Even if factory set, verify that the “Z' dimension has not been
changed.

2. Use the following procedure to adjust the “Z' dimension, if it is not
corract.

«  Turn off power to the burner.

. Disconnect the oil connector tube from the nozzle line

. See above figure. Loosen the splined nut from the nozzle line.
Loosen the hex head screw securing the escutcheon plate to the
burner housing.

. Place the end of a ruler at the face of the nozzle and, using a
straight edge across the head, measure the distance to the face of
the head. A Beckett T501 gauge may also be used.

« Siide the nozzle line forward or back until this dimension for F
heads is 1-%" (1-%" to the face of the heat shield, if applicable).

« Tighten the hex head screw to secure the escutcheon plate to the
purner chassis. Then tighten the splined nut and attach the oil con-
nector tube.

3. Recheck the "Z" dimension periodically when servicing to ensure the
escutcheon plate has not been moved. You will need to reset the ‘2"
dimension if you replace the air tube or nozzle line assembly. The
Beckett Z gauge {part number 2-2000) is available to permit checking
the F head “Z" dimension without removing the burner from the appli-
ance.

i ELECTRODE
A RODS
R
7 (NO HEAT SHIELD -
( 1-1/8" ) S § ® @
ELECTRODE
Z (WTH | 1-3/8 INSULATOR
HEAT SHIELD) ELECTRODE (Z)
TiPS k Q
HEAT F HEAD
SHIELD NOZZLE ® 3 ® »
0/0
F HEAD @ ¢
Adjust the ‘Z’ dimen-  NOZZLE : A B
) . ADAPTER
sion to the required
specification. AR TUBE Q
Incorrect Adjustments could cause combus- STATIC PLATE ——
tion problems carbon deposition from flame 90" ELEOW
o ’ . NOZZLE LINE CONNECTOR TUBE
impingement, heavy smoke generation and
: SPLINED NUT ESCUTCHEON PLATE

Figure 4. ‘F’ Head

Burner Dimensions

For usable length A (inches)
Dimension (inches) F Head L1 L2 V1
Head Head Head
H (nozzle to head), +1/32 “N/A 114 7132 114
L (Total tube length) Atz | Avtr | ARz | AR
R (electrode length), + 1/4 A+2-1/4 | A+1-18 | Ax1-1i8 A+1-1/8
S (adapter to static plate), * (Note 1) | 1-3/8 1-3/8 1-3/8
1116 .
Q (nozzle line length), A+ 15116 | A+316 | A+318 | A+ 316
Z (F head-no heat shield) 1-1/8 N/A N/A NIA
(F head-with heat shield) 1-3/8 N/A N/A NIA
Z (L1 head wistraight N/A 1-3/8 N/A N/A
shroud) (L1/L2/V1 head N/A 1-3/4 1-3/4 1-3/4
wiconic shroud)

Note 1: 1-3/8 for dimension A less tha
through 4-1/2 ", 2-13/32 for dimension A greater than 4-1/2".

n 4" 1-5/8 for dimension A from 4"

Page 10
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CHELNMAWUSL o vimension - L1 & L2

Heads
t-" 7 Leading edge of head (straight shroud)
e H}«— Back of heod to nozzle face
e e

Hex—heod screw

Refarence indicator

Head \

.....

Nozzle

Adopter
S

Head Support

Splined nut Q
5K9460A ~—! z [~ Leoding edge of head (conic shroud)
Figure 5. ‘L1 & L2’ Heads
L1/L2 heads (see Table 7 and Figure 3 for dimensions)

1. See figure above, The important ‘2" dimension is the distance from
the leading edge of the head to the end of the air tube. This distance
for L1 & L2 heads is 1-%" if the tube has a straight shroud or 134 if
the air tube has a conic shroud. The *Z* dimension is factory set for

burners shipped with the air tube installed, Even if factory set, verify
that the *Z" dimension has not been changed.
Use the following procedure to adjust the “z” dimension, if it is not
correct:
Turn off power to the burner.
Disconnect the oil connector tube from the nozzle line.
Refer to figure. Loosen the splined nut from the nozzle line.
Loosen the hex head screw securing the escutcheon plate to the
burner housing.
Place the end of a ruler at the leading edge of the head and, us-
ing a straight edge across the end of the air tube, measure the
distance to the end of the tube. A Beckett T501 gauge may also
be used.
Slide the nozzle line forward or back until this dimension is 1-%"
for L1 & L2 heads if the tube has a straight shroud, or 1-3%4” if the
air tube has a conic shroud.
Tighten the hex head screw to secure the escutcheon plate to
the burner chassis. Then tighten the splined nut and attach the
oil. connector tube;
Recheck the “Z" dimension periodically when servicing to ensure
the escutcheon piate has not been moved. You will need to reset
the "Z" dimension if you replace the air tube or nozzle line assem-
bly.

heck/Adjust ‘2’ Dimension - V1 Heads

— V4 ’—-— Leading edge of heod

Reference indicator
5 ok
Heod —
5 ~ ) 4 5 2

Nozzle
ﬂ 6‘\ Adapter

Head Supporl

Acorn nut

Splined nut

SK34608

Figure 6. ‘V1’ Head
V1 heads (see Table below and Figure above for dimensions)

1. See figure above. The important “Z" dimension is the distance from
the leading edge of the head to the end of the air tube. This distance
for V1 heads is 1-%". The “Z" dimension is factory set for burners
shipped with the air tube installed. Even if factory set, verify that the
“Z" dimension has not been changed, ’

Hox=haod scre = H’-.— Back of head to nozzie foce
ex—hac crew

Use the following procedure to adjust the “Z" dimension, if it is not
correct:
Turn off power to the burner.
Disconnect the oil connector tube from the nozzle line.
See figure above. Loosen the splined nut from the nozzle line.
Loosen the hex head screw securing the head adjusting plate to
the burner housing.
Loosen the acorn nut. Move the head adjusting plate until the “0"-
lines up with the reference indicator on the housing, and retighten
the hex head screw. Place the end of a ruler at the leading edge of
the head and, using a straight edge across the end of the air fube,
measure the distance to the end of the tube, A Beckett T501 gauge
may also be used.
Slide the nozzle line forward or back until this dimension is 1-%" for
V1 heads. Tighten the acorn nut,
Tighten the hex head screw to secure the head adjusting plate to
the bumner chassis. Then tighten the splined nut and attach the oil
connector tube,
Recheck the *Z" dimension periodically when servicing to ensure the
escutcheon plate has not been moved. You will need to reset the “2"
dimension if you replace the air tube or nozzle line assembly.

Set head position adjusting plate (V1 head only)

1. After setting “Z" dimension, loosen head adjusting plate hex head
screw and nozzle line splined nut. Move the nozzle line assembly until
the burner reference indicator lines up with the head adjusting plate
setting number given in Table shown below,

2. Tighten the hex head screw and splined nut. (DO NOT loosen the
acorn nut when setting head position.) Refer to the manufacturer’s in-
structions for OEM settings. -

3. The position of the head affects air flow volume and pattern. For most
applications, the burner will perform satisfactorily with the air adjust-
ment plate setting of Table shown below,

4. If combustion results indicate the need for change, adjust the head po-
sition adjusting plate forward or back one position at a time to optimize
combustion.

Table for initial adjusting plate settings for V1

V1 Adjusting AFG with V1

Plate Setting Head

Burner Firing
Rates

0.75-1.00
1.00-1.50
1.50-1.75
1.75-2.00
2.00-2.25
2.25-2,50
2.50-2.75

Dl lwinv=a]lo

6104BAFG R03
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Mount burner on appliance

Figure 7. — Mounting Burner in Appliance

If space between burner
air-tube ~and opening
exceeds 1/2 inch, pack

burner opening with ce- 1/4" ZA
ramic fiber refractory.
! .
————
Ttlt down 2° 4"

%

SK8745

3. The end of the air tube should normally be %"
back from the inside wall of the combustion
chamber. Never allow the leading edge of the
head assembly to extend into the chamber, un-
less otherwise specified by the heating appli-
ance manufacturer. Carefully measure the in-
sertion depth when using an adjustable flange.
Verify the insertion depth when using a welded
flange.

Installing the Oil Tank and Supply System

Oil Leak and Fire Hazard

Install the oil tank following applicable stan-
dards in the U.S. by referring to the latest
edition of NFPA 31 or CSA-B139 & CSA-B140
in Canada, and all authorities having jurisdic-
tion.

ACAUTION Do Not Use Teflon Tape

Damage to the pump could cause impaired burn-
er operation, oil leakage and appliance soot-up.
« Never use Teflon tape on fuel oil fittings.
 Tape fragments can lodge in fuel line components
and fuel unit, damaging the equipment and pre-
venting proper operation.
« Use oil-resistant pipe sealant compounds.

Note: to determine the proper fuel line size, refer
to the fuel pump manufacturer’s instructions pro-
vided with the burner. Refer to Figure 8 or Figure 9
for typical installation layouts.

Page 12

Fuel Line Valves and Filter

Install two high quality, oil duty rated, fusible
handle design shutoff valves in accessible loca-
tions on the oil supply line. Locate one close to the
tank and the other close to the burner, upstream of
the filter for service access.

Install a generous capacity filter inside the building
between the fuel tank shutoff valve and the burner,
locating both the filter and the valve close to the
burner for ease of servicing. Filter should be rated
for 50 microns or less.

Figure 8. — Inside Tank Gravity Feed System

FUEL
FILTER

olL
SAFETY
VALVE

T

oty WS
FUSIBLE =
T HANDLE |
SHUT OFF
VALVES

Figure 9. — Outside Buried Tank-Lift System

A

FUEL
FILTER

AR

VENT

144 (7))

FiLL MIN,

RETURN

FUSIBLE

HANDLE

d SHUTOFF
= VALVE

T-INLET
e

Lﬁ* LINE

Bt XRETURN

LINE

NOTICE

To further protect the fuel supply system and reduce noz-
zle orifice plugging with firing rates below 0.75 gph, a dual
filtration system can be installed. This typically consists of
a 50 micron primary filter, located near the fuel tank and a
secondary filter rated for at least 10 microns located near
the burner.

0
)
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Fuel supply level with or above burner —

~=1Do Not Install By-pass Plug
with 1-Pipe System

Failure to comply could cause Immediate pump
seal failure, pressurized oil leakage and the po-
tential for a fire and injury hazard.

* The burner is shipped without the by-pass piug
installed.
* Install the by-pass plug in two-pipe oil supply sys-

R i

A Eomneieeane OiI’Supply Pressure
CAUTlON Control Required

Damage to the filter or pump seals could cause
oil leakage and a fire hazard.

¢ The oil supply inlet pressure to the burner cannot
exceed 3 psig.

* Insure that a pressure limiting device is installed
in accordance with the latest edition of NFPA 31,

* Do NOT install valves in the return line. (NFPA
31, Chapter 8.) ,

* Gravity Feed Systems: Always install an anit-
siphon valve in the oil supply line or a solenoid
valve (RWB Part # 2182602U) in the pump/noz-
zle discharge tubing to provide backup oil flow
cut-off protection.

The burner may be equipped with a single-stage
fuel unit for these installations. Connect the fuel
supply to the burner with a single supply line if you
want a one-pipe system (making sure the bypass
plug is NOT installed in the fuel unit.) Manual bleed-
ing of the fuel unit is required on initial start-up. If
connecting a two-pipe fuel supply, install the fuel
unit bypass plug.

Fuel supply below the level of the burner -
When the fuel supply is more than eight feet below
the level of the burner, a two-pipe fuel supply sys-
tem is required, Depending on the fuel line diam-
eter and horizontal and vertical length, the instal-
lation may also require a two-stage pump. Consuit
the fuel unit manufacturer’s literature, included with
the burner, for lift and vacuum capability.

Fuel line installation —

* Continuous lengths of heavy wall copper tubing
are recommended. Always use flare fittings.
Never use compression fittings.

* Always install fittings in accessible locations.
Proper routing of fuel lines is required to prevent
air cavitation and vibration,

6104BAFG R03

Wire burner

Wire burner

Burner packaged with appliance

Electrical Shock Hazard

Electrical shock can cause severe
personal injury or death.

* Disconnect electrical power before installing or
servicing the burner.

° Provide ground wiring to the burner, metal control
enclosures and accessories. (This may also be
required to aid proper control system operation.)

* Perform all wiring in compliance with the Nation-
al Electrical Code ANSI/NFPA 70 (Canada CSA
C22.1)

s

* Refer to appliance manufacturer’s
for electrical connections.

iring diagram

Burner installed at jobsite

* Refer to Figure 10, for typical burner wiring,
showing cad cell primary controls. Burner wiring
may vary, depending on primary control actually
used,

* Refer to the appliance manufacturer’s wiring dia-
gram prior to connecting the burner wiring. Al wir-
ing must be in accordance with the latest revision
of National Electric Code NFPA 70 and all local
codes and regulations. In Canada, all wiring to be
in accordance with the Canadian Electrical Code,
Part 1.

The R7184 primary control with valve-on delay
(prepurge) and burner motor-off delay (postpurge),
requires a constant 120 volts AG power source sup-
plied to the BLACK wire on the control. The RED
wire goes to the appliance limit circuit. Please note
that other control manufacturers may use different
wire colors for power and limit connections.

Special wiring required with covered

burners
The mounting plate is not a conduit connec-
tion point. Pass conduit and attached connector
through the opening in the mounting plate and at-
tach it directly to the burner-mounted 4x4 electrical
box.

If attaching a burner cover to a previously installed

burner, attach the mounting plate and then slide the
conduit into the “J” shaped conduit slot.
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Wire burner

| Typical Burner Wiring & Burner Sequence of Operation for R7184P Control.
i Refer to the appliance manufacturer’s wiring diagram for actual specifications.

EQUIP?}A\JENT
GROUND GROUND Q
120 VAC BURNER o o o
START WIRE L SCRew & 2D LMIT
FROM APPLIANCE - 5
FROM LIMIT CIRCUIT) = = = = ™ = = = = o f s e ot e o o
¢ ) Q BLACK . R7184
SBEOD J SERIES
120 VAC
FROM UTRAL WHITE PRIMARY
L2 (NEUTRAL)
APPLIANCE R = =B = =i m o o fm = e e WHITE L2 CONTROL
[ WHITE
i WHITE
TO.:REMOTE
olL VIOLET A O— - — LOW VOLTAGE
VALVE VALVE AC ALARM
A O—~bL—  CIRCUT
LU
IGNITION BLUE / GNITION (IF USED)
b WHITE STRIPE
m ORANGE
N @'@ MOTOR 10--+--40
— YELLOW CAD CELL TO--+~=4-0
CELL YELLOW CAD CELL 24 A
g THERMOSTAT

BURNER JUNCTION BOX

I = 120 VAC FIELD WIRING —— = LOW VOLTAGE FIELD WIRING & = wrenur | —< = WIRE WITH 1/4”
$K93590 e = 120 VAC FACTORY WIRING ~—— = LOW VOLTAGE FACTORY WIRING gg'cce}; TﬁgﬁlENECT

Figure 10. — Typical Burner Wiring

7. RECYCLE. If the flame is lost while the burner is
firing, the control shuts down the burner, enters a 60
second recycle delay, and then repeats the above
ignition sequence. If flame is lost three times in a
row, the control locks out to prevent cycling with
repetitious flame loss due to poor combustion.
BURNER MOTOR-OFF DELAY. The fuel valve
is closed and the burner motor is kept on for the
selected motor-off delay time before the control re-
turns the bumner to standby.

1. STANDBY. The burner is idle, waiting for a call for
heat. When a call for heat is initiated, there is a 3-
10 second delay while the control performs a safe
start check.

2. VALVE-ON DELAY. The ignition and motor are
turned on for a 15 second valve-on delay.

3. TRIAL FOR IGNITION (TFl). The fuel valve is - 8.
opened. A flame should be established within the
15 second lockout time.

4. LOCKOUT. If flame is not sensed by the end of
the TFI, the control shuts down on safety lockout
and must be manually reset. If the control locks out

>L STANDBY

three times in a row, the control enters restricted prmm e ——— 4
lockout. ¥ .
VALVE-ON TRIAL FOR

5. IGNITION CARRYOVER. Once flame is estab-
lished, the ignition remains on for 10 seconds to
ensure flame stability before turning off. If the con-
trol is wired for intermittent duty ignition, the ignition
unit stays on the entire time the motor is running. |

6. RUN. The burner runs until the call for heat is sati-
fied. The burner is then sent to burner motor off
delay, if applicable, or it is shut down and sent to
standby.

DELAY IGNITION

! E LOCKOUT

IGNITION
CARRYOVER

MOTOR-
OFF DELAY

61351

Control System Features
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Feature | Interrupted Limited reset, Diagnostic LED, Valve-on | Burner motor | Alarm Con- .
ignition Limited recycle | cad cell indicator delay off delay tacts @ i)

R7184A YES YES YES | — — — ,

R7184B YES YES YES YES —_ —

R7184P YES YES YES YES YES Optional



Start up burner/set combustion

Start up burner/set combustion ¢ For R7184 primary controls, see Technician's
Quick Reference Guide, part number 61351 for

special pump priming sequence.

Prepare for combustion tests by drilling a 4" sam-

pling hole in the flue pipe between the appliance

and the barometric draft regulator.

6. Initial air adjustment — Using a smoke tester, ad-
just the air shutter (and air band, if necessary) to
obtain a clean flame. Now the additional combus-
tion tests with instruments can be made

1. Open the shutoff valves in the o] supply line to the
burner. °

2. Close air band and partially open air shutter. This
is an initial air setting for the pump bleeding pro-
cedure only. Additional adjustments must be made
with instruments.

3. Set the thermostat substantially above room tem-

perature. .

Close the line voltage switch to start the burner.
If the burner does not start immediately you may
have to reset the safety switch of the burner pri-
mary control.

Set combustion with instruments

3| Explosion and Fire Hazard

Failure to follow these instructions
could lead to equipment malfunc-
tion and result in heavy smoke
emission, soot-up, hot gas puff-
back, fire and asphyxiation hazards.

Do not attempt to start the burner when excess oil
has accumulated in the appliance, the appliance
is full of vapor, or when the combustion chamber
is very hot. i

‘Do not attempt to re-establish flame with the
burner running if the flame becomes extinguished
during start-up, venting, or adjustment.
Vapor-Filled Appliance: Allow the unit to cool off
and all vapors to dissipate before attempting an-
other start.

Oil-Flooded Appliance: Shut off the electrical
power and the oil supply to the burner and then
clear all accumulated oil before continuing.

If the condition still appears unsafe, contact the
Fire Department. Carefully follow their directions.
Keep a fire extinguisher -nearby and ready for
use.

5.

Bleed air from fuel unit as soon as burner motor
starts rotating.

¢ To bleed the fuel unit, attach a clear plastic hose

over the vent fitting. Loosen the fitting and catch
the oil in an empty container. Tighten the fitting
when all air has been purged from the oil supply
system.

If the burner locks out on safety during bleeding,
reset the safety switch and complete the bleed-
ing procedure. Note — Electronic safety switches
can be reset immediately; others may require a
three- to five-minute wait.

If burner stops after flame is established, addi-
tional bleeding is probably required. Repeat the
bleeding procedure until the pump is primed and
a flame is established when the vent fitting is
closed.

6104BAFG R03
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ACAUTION OIL-BURNING EQUIPMENT

~ SHALL BE CONNECTED TO

FLUES HAVING SUFFICIENT DRAFT AT ALL TIMES
TO ASSURE SAFE AND PROPER OPERATION OF
THE BURNER.

1.

2.

3.

4.

5.

Allow the burner to run for approximately 5 to 10
minutes.
Set the stack or over-fire draft to the level specified
by the appliance manufacturer.
Natural Draft Applications; typically over-fire
draftis -0.01" or -0.02" w.c.
Direct Venting; typically may not require draft
adjustment.
High Efficiency/Positive Pressure Appliances;
also vary from traditional appliances (see manu-
facturer’s recommendations).
Follow these four steps to properly adjust the burn-
er;
Step 1: Adjust the air shutter/band until a trace of
smoke is achieved.
At the trace of smoke level, measure the
COy (or Og) . This is the vital reference
point for further adjustments. Example:
13.5% CO2 (2.6% O9)
Increase the air to reduce the CO9 by
1.5 to 2 percentage points. (02 will be in-
creased by approximately 2.0 to 2.7 per-
centage points.) Example: Reduce CO5
from 13.5% to 11.5% (2.6% to 5.3% 0o).
Step 4: Recheck smoke level. It should be Zero.
* This procedure provides a margin of
reserve air to accommodate variable
conditions.
< If the draft level has changed, recheck
the smoke and CO» levels and readjust
the burner if necessary
Once combustion is set, tighten all fasteners on air
band, air shutter and head adjusting plate or es-
cutcheon plate.
Burner equipped with cover - Reinstall the cover
and repeat Steps 2 and 4. If CO5 increases (o))
decreases), remove the cover and adjust the air
setting so the CO2 (Op) with cover on meets re-
quirements of Step 3.

Step 2;

Step 3:
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Perform regular maintenance

6. Start and stop the burner several times to ensure
satisfactory operation. Test the primary control and
all other appliance safety controls to verify that they
function according to the manufacturer's specifica-
tions.

Perform regular maintenance

Annual Professional Ser-
| vice Required

Tampering with or making incorrect
adjustments could lead to equip-
ment malfunction and result in
asphyxiation, explosion or fire.

¢ DO NOT TAMPER WITH THE UNIT OR CON-
TROLS - CALL YOUR QUALIFIED SERVICE
TECHNICIAN OR SERVICEMAN.

* To ensure continued reliable operation, a quali-
fied service technician must service this burner
annually.

* More frequent service intervals may be required
in dusty or adverse environments.

* Operation and adjustment of the burner requires
technical training and skiliful use of combustion
test instruments and other test equipment.

O Replace the oil supply line filter. The line filter car-
tridge must be replaced to avoid contamination of
the fuel unit and nozzle.

O Inspect the oil supply system. All fittings should

be leak-tight. The supply lines should be free of

water, sludge and other restrictions.

Remove and clean the pump strainer if apphca-

ble.

Replace the nozzle with an equivalent nozzle.

Clean and inspect the electrodes for damage, re-

placing any that are cracked or chipped.

Check electrode tip settings. Replace electrodes

if tips are rounded.

Inspect the igniter spring contacts.

O Clean the cad cell grid surface, if necessary.

O O oag o

Page 16

O Make sure Low Firing Rate Baffle is in place if
required for the burner application. Omitting the
baffle can result in unacceptable burner combus-
tion.

O Inspect all gaskets. Replace any that are dam-
aged or would fail to seal adequately.

O Inspect the compustion head and air tube. Re-
move any carbon or foreign matter. Replace all
damaged units with exact parts.

O Clean the blower wheel, air inlet, air guide, burner
housing and static plate of any lint or foreign ma-
terial.

O If motor is not permanently lubricated, oil motor

with a few drops of SAE 20 nondetergent oil at

each oil hole. DO NOT over oil motor. Excessive
oiling can cause motor failure.

Check motor current. The amp draw should not

exceed the nameplate rating by more than 10%.

Check all wiring for secure connections or insula-

tion breaks.

Check the pump pressure and cutoff function.

Check primary control safety lockout timing.

Check ignition system for proper operation.

Inspect the vent system and chimney for soot ac-

cumulation or other restriction.

Clean all flue passages and flue pipe. Replace

corroded or damaged pipes.

Clean the appliance thoroughly according to the

manufacturer's recommendations.

Check the burner performance. Refer to the sec-

tion “Set combustion with test instruments”.

Itis good practice to make a record of the service

performed and the combustion test results.

4 O 0O o ggggo g g

Shutting the Burner Off
Turn off all electric power to the burner.
Note: There could be more than one disconnect
switch.

N | IF THE BURNER IS SHUT DOWN
" “* FOR AN EXTENDED PERIOD OF
TIME, ALWAYS KEEP THE VALVE SHUT OFF.

6104BAFG R03




Perform regular maintenance

Replace the blower whee]:

1. Turn off all power to the burner before servic-
ing. .

2. Disconnect the burner motor wires.

3. Remove the bolts securing the motor to the Figure 11. Blower wheel assembly
burner housing.

4. Remove the motor and blower wheel.

5. Remove the existing blower wheel.

6. Referring to the figure below, slide the new
blower wheel onto the shaft,

* Use a feeler gauge to set the wheel-to-motor
gap, as shown below. (AF = 0.125 +1/64 inch,
AFG = 0.030 +1/64 inch)

* Slide blower wheel toward motor until it con-
tacts feeler gauge.

° Rotate the blower wheel until the setscrew is
centered on the flat of the motor shaft. Tighten .
the setscrew to secure the wheel. SK9190

7. DO NOT use a motor that has endshield open-
ings outside the blower wheel circumference
(represented by the dashed line). ,

8. Install the motor on the burner housing. Tighten
screws. Reconnect wires.

9. Restore power, start the burmner and perform
combustion tests. Refer to the section “Set
combustion with test instruments”.

Use a Feeler Gauge to set
the gap to;

AF =0.125 +1/64 inch
AFG =.0.030 +1/64 inch

6104BAFG R03 Page 17




Parts

For best performance specify genuine gm replacement parts

Parts that are unique to AF
burners replace parts num-
bered 6 and 14. Refer to
parts list for part numbers.

o

6104BAFG R03
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Parts

6104BAFG RO3

** Contact your Beckett Representative for part num-
ber and pricing.

Parts List
# Part No. Description # Part No. Description
1 Burner Housing Assembly 14 29990 (AFG) Blower Wheel (AFG)
2 Specify Air Band - Specify # of slots 2459U (AF) Blower Wheel (AF)
4198 Screw, 10-24 x 1/2" 15 2454 Coupling
4150 Nut, 10-24 Square 16 7455U R7184A - Interrupted Ignition
3 Specify Air Shutter - Specify # of slots 7456U R7184B - Pre-purge
4292 Screws 10_24 X 5/16" 7457U R7184P - Pre and POSt'pUrgB
4 3493 Escutcheon (F & L1/L2 heads) 7458U R7184P w/ Alarm Contacts
5941 Head Adjusting Plate (V1 head) 17 5770 Electrical Box
4292 Screw, 10-24 X 5/16" 18 51771U Igniter & Base Plate
5 2139 Hole Plug 19 51304 lgniter Gasket Kit
6 31231U (AFG) Air Guide (AFG) 20 7006U Cad Cell Detector
31841U (AF) Alir Inlet Belf (AF) 21 5432 Unlversal Flange w/ Gasket
7 5880 Low Firing Rate Baffle 3616 Gasket Only
8 2184404U CleanCut Pump 22 Specify ** Air Tube Combination
4189U Mounting Screws 23 Specify ** Heat Shield, Ceramic or Fiber
9 21807U Valve Cordset 5780 Electrode Kit- F Head up to 9"
21887U PD Timer Delay Cordset 24 5782 Electrode Kit - F Head over 9"
10 2182602V Solenoid Valve Kit (delay) 5940 Electrode Kit- M Head up to 9"
1 2956 Pump Elbow 25 3666 Splined Nut
12 5394 Copper Oil Line - 8" 26 5685 Pedestal Kit
13 21805U PSC Motor 21 51814V Cover
4189 Mounting Screws
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Limited

WARRANTY

For Residential, Commercial and Specialty Burners.

The R. W. BECKETT CORPORATION (“Beckett”) warrants to persons who purchase its Beckett burners'.from Beckett for resale or for
incorporation. into a product for resale (“Customers”) that its equipment is free from defects in material and workmanship under normal use
service for 60 months from the date of manufacture for Residential Burners and 18 months from the date of manufacture for Commercial

Specialty Burners. Residential burner models include: AF, AFG, AFIl, NX, SF, SR and SMG. Commercial burner models include.

CF37s,

CF500,-.CF800, CF1400, CF2300A, CF2500, CF35004, CG10, CG1S, CG25 and CG50. Specialty burner models include: ADC, ADCP, ARV,

SDC and SM. The provisions of this warranty are extended to individual major burner’ components as follows:

a) 60 months from date of manufacture for all Beckett-branded major components, except for 12 Vde components,
b) -+ 18 months from date of manufacture for all non-Beckett-branded major components and Beckett branded 12 Wie Gom onents,

\

Note: Normal $&ffice itemis found to be defective upon receipt by the customer are covered by this warranty,

@

THIS WARRANTY DQES NOT EXTEND TO EQUIPMENT SUBJECTED TO MISUSE, NEGLECT, OR ACCIDENT: NOR DOES THIS WARRANTY APPLY
UNLESS THE PRODUCT COVERED BY IT IS PROPERLY INSTALLED BY A QUALIFIED, COMPETENT TECHNICIAN, WHO IS LICENSED WHERE

STATE AND LOCAL CODES REQUIRE, AND WHQ 1S EXPERIENCED IN MAKING SUCH INSTALLATIONS, IN ACCORDANCE WITH THE

LATEST

AL FIRE PROTECTION ASSOCIATION, THE LATEST EDITION OF THE NATIONAL FUEL GAS CODE (NFPA

NO. 54) AND IN ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE AND NATIONAL CODES HAVING JURISDICTIONAL AUTHORITY.

rn B
RN

?‘ . : peogit -
Equipment, which is defective in material 6r vyorkihanship and within the warranty period, may be returned for credit as follows:

Beckett Burners, Beckett-branded major compohents and non-Beckett-branded major components that came as original equipment on a Beckett bumer
or were sold as a replacement part by Beckett should be returned, freight prepaid, to Beckett’s home office. Credit will be issued to the customer unless

the returned equipment is determined by Beckstt to be out of warranty or damaged by user, in which case the equipment will be scrapped.
Note: Beckett is not responsible for any labor cost for removal and r pl t of equip t.

THIS WARRANTY 1S LIMITED TO THE PREGISE TERMS S
REMEDIES, AND IN PARTICULAR THERE SHALL BE EXC

authorizes any person to assume for Béckett any other liab
exclusive remedy being limited to credit as set forth above.

R.W. BEBKETT BDRPDRATI&N

. P.O,Box 1289 Elyria, Ohio 44036 ] Form No. 615645 R72905

The Oilheat Manufacturers' Association supports the use of low sulfur fuéls as defined by ASTM D396, Grades No. 1 Low Sulfur

and No. 2 Low Sulfur, as the preferred heating fuel for the following reasons:

* Low sulfur fuels reduce deposits on heat exchanger surfaces, extending the service interval between cleanings.
» The reduced deposits increase the efficiency of the appliance.

* Low sulfur fuels reduce particulate emissions.
“+ Low sulfur fuels reduce oxides of nitrogen emissions.

R.W. BECKETT CORPORATION
U.S.A.: P.O. Box 1289 - Elyria, Ohio 44036

J www.beckettcorp.com
Canada: R.W. Beckett Canada, Ltd. - Unit #3, 430 Laird Road - Guelph, Ontario N1G 3X7

Form Number 6104 BAFG R03

Printed in U.S.A. © 2007 R.W. Beckett Corporation ,
4/1/07
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