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GENERAL INFORMATION

This manual is to be used in conjunciion vith the appiopriate PFA-3 boiler
manual. The boiler should bz assembled, tested, and the boiler controls
insialled before the burner is unpacked and serviced for installation. All
electrical and oil lines should be rur 2djacent to the boiler-burner instal-
lation. It is important that the sexrviceman and installer have the following
instruments available for proper iesting, adjustments, and servicing the
burner: )

CO9 Test Iusirument

Smoke Tesier

Drafi Gaugz {Taclined iube .0 to 1.0 inch)
Qil Pressure Gauge

Qil Vacuwn Gauge

HMulti-Metler
TFlame ifirvor '

The burners covered by this book have been specifically designed and tested
for the boiier-burner units invoived. At ibe rear of this manual are specific
charts showing "Air Handling Data', "Burner Data", and various parts data,
For proper burner operation the dimensions shown should be strictly adhered

to.

AIR FOR COMBUSTION

It is necessary to have sufficien: ouiside air for combustion to be supplied at

all times to the Boiler Roem. A permassnt opening or duct should be provided
such that the boiler inpui will not exceed 5000 Btub/square inch of free area,
The air inlet opening should bz located at a point where it cannot be covered with
snow or where it cannot be obstructed by any other means. Movable louvers
should not be used. Never depend on an open door that can be closed for the air
inlet, or rely on cracks under doors or arcuand loose windows.

—— 07815 _



/ FUEL SYSTEM

/
/ All Burpers are furnished with two-stage fuel units, Two-pipe systems are
/ recommended. Refer to Fuel Unit Literature for proper vacuum, pipe sizes,
/ etc. Suggested piping is illustrated below,

FUEL-UNIT ABOVE TANK. TWO-.PIPE SYSTEM

install In accordence with
wnderwriters and local r \
reguletions
Alt venl above ,
snow level i
(Mlulmum distance ,
‘{ trom ary
s building 190’1-.1153 I
4o il con |
27 1l pive " Filter & :Jtlu'xlo
= e stut off I ale
IE'-'P“' air vent pips évnlvc 2 1__ = Roturn (ine
B ey Py ey 1 -t
..... e R i
é; a1} f & Check Valve

[Slopn tewasds fank
%" O.D. copper tubing

:
3
s

Retutn line must
be Imimaersed

FUEL-UMIT BFLOW TANK, TWO-PIPE SYSTEM

Alr vent above

snew level
21 Minimum distance instoll in occordange with
s h. frem any ) undetweiters and local
* \buliding opening raguiatiens
oi'o‘;" |- Shwt-off volve

2" fill pipe \ e

14" oir vens _Anhsg‘p}-a'\ Valve

o

1

1
storace | Fliter

]

]

[

innk i
14" O.D. copper tublng

|——Neozzie

I | | (nlet
Return fine

MR T Ty Y

07816



PREPARATION OF BURNER FFOR INSTALIATION ON BOILER

1. Insert proper nozzle. (See "Nozzle Data' in charts of this manual.)

2.  Check nozzle settiugs as shown in this manual,
3. Check electrode sctiings as shown in this manual,
4, Be sure all parts and settings agree with thos: shown in this manual.

5. Set drawer assembly to middle position on sige of housing,
6. Burner is now ready for installation on boiler mounting plate,

ELECTRICAL POWER CONNECTIONM

Cbeck burner, this manual, and wiring diagraras for the proper power sup>ly to
be connected to burncr and conirols. Note that all burners are factory wired,
eliminating field wirinz 2s much as possible,

START -UP AND FINAL ADJUSTMENTS

L Make sure that flue damper in PFA-3 boiler is in full open position,
(To be adjusted later if required.) '

2. CAUTION Malke sure there is water in the boiler and that there is oil
in tke oil line to prevent burn-out of Fuel Unit,

3. Connpect oil lices to hurner.
4, Conpect elecirical power wiring to burner and boiler controls.

5. Set air adjustinents cn burner to half open position., (These adjustments
are temporary and will probably have to be changed to achieve proper
smoke and COq readings.

6. Turn on power to burner.

7. Set limit and aparating controls to desired settings., Burner should start.

8. Check smole characteristics immediately. Adjust air to get No. 2 smoke
or less.

9. Check oil prassore, Should be 100 P.S,1.
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10. Check COy reaciny (should be 12% < i%)

11, Check Out Operation of:

Limit Conirol ignition Characieristics
Operatiag Control Burner Safety Circuit
Low Water Cut-Off Re-check COy and Smoke Readings

SERVICE TIFS

The following informatior has been compiled to assist the installer and serviceman
in locating and correciing service nrodlen.s with our "LC'" series burners., These
burners are equipped with 3450 T.p.m. moiors and pumps, one-stage firing, and
with {lame reteniion. .

. -
ATl of the modzls cen be fired wiith draft or witl pressure. in the fivebox. (See
boiler installation manuzi for maximum eliowabie pressuie i the fivoiox,)

ow .

A forced drefi burrer suppiies 21l fhe air for combusiids acd can be.lired in a

boiler with natural draft, induced drafi or with no draft. =
-

Pressure firing is a term used when tliere is pressure in the firebox during the

burner operation. The pressure is p-cducad by the vesistance through the boiler

or furnace and the combusiion air supplied by the burner,

AIR FCR COMBUSTION

If lack of combustior air is suspscied, close tae door to the boiler or furnace
room and operate the burner for aj icast 30 minutes. I ihe flame appears to
become gassy and {ends to snuff oui, insuificient combustion air is the cause and
corrective measures must be taken o proviue the 3Toper amount of air,

BLOWER WHEELS (FANS) - VIBRATION

If undue vibration is detzcied in the burner, it could be caused by the blower wheel
being out of taiance., Check to deizrminz if any foreign matter has been drawn into
the burner ard lodged in the blower wheel. If not, replace the blower wheel, Remove
the motor from the burmer and run it wiinout the blower wheel to determine if there

is any undue vibration. Replace {ie motor if the operaiion is not smooth. When
installing 2 new blowexr wheel in the barner, it is very important that it be secured
tightly to the metor shafi,
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The replacement blowar wheel must be loczted on the motor shaft so that the
set screws bear on the center of the flat on the 1/4 H. P. motors., Make sure
that the set screws cn blower wheels are securely tightened. There should be
adequate clearance an hoth sides of the blower wheel in the housing,

The blower wheels nsed in the hurpers are dynamically balanced for operation
at 3450 r.p.m. and any replaccment should be an exact duplicate of the original,

DRAFT

The burners are designed for firing against pressure in the firebox, but operate
just as satisfactorily in a natural craft installation,

It is important that the vont or chimney be Jocated so as {o be free of downdrafts.
Forced draft burners can operate with back pressure in the hoiler and flue pipe,
but strong surges of down drafi can cause the fire to become smoky and erratic.
After a shut-down the heat in the corahustion area could damage the burner if it

is forced back tirrcuch the burner by dovm-drafts, it may be necessary to increase
the height of the vent or chirazey above the building and in some instances install

a dutch cap or similar appliance to prevent downdrafts.

- FUEL SYSTEM

The burners can be installed with a single line if no lift from the oil tank is
involved., If a long single line is used, it should be large enough in diameter
s0 that the vacuum reading on the fuel unit is no more than 10 inches. If the
oil tank is beiow the level of the burner, use a two-line system.

If two or more burners are piped to a common suction line, each burner must have
its own check valve,

If the pressure gange on the fue) unit shows the 100 p.s.i. cannot be obtained, the
fuel unit should bz replaced. The quick cut-off pumps used should never be
adjusted above 100 p.s5.1.

A pressure gange and a veenwn gauge should he used if a fuel unit problem is
suspected. If tiz przssurs is excessive, such as 125# to 150#, check the flame
base at the flamec veizntion cup. IExcessive pressure may cause the flame to lift
away from the spimner. The pressurce should be maintained at 100+,
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2. lefer.to the fuel upit manwfacturers daia for the proper vacuwm “ou s Trey
. “msteilacion,” 77 the vacuwm reads higher thaun the caleulated voc
T m.i{lufi.. v mstructicus) check for restrictivas in the oil 1

- sively fong *. .5, cloced tank valve, kin'ted copper tubing, pluggea o -iintt)
fre: ra oil 2 . ¢-ldersized oil liue, excessive oil 1ift or a resivic. . cocea
W vacuum reads low, look for air leaks in the suction .t , T

Cesar fou e L
-+ wvehoe dvlnzs oo Lo unit, On a gravity flow installation, no vacuum will e’ A
TE Sa7m oo fSe it T2 except where ihere zre resirictions caused by a ciosed .- v
< wva.r:. . ged ol filier, kinked, undersized, or excessively long suction line. "7 © ¢

-7 . 7= CAll Festrictions musi be eliminated and uncersized or excessively long lines
replaced witk lines ¢f a greater diameier so that the vacuum reading will be no
. .more than 10 inches,

A singing sound in :he fizel wail may indicate air in the suction line. Excessively
high vactwn can also cause noise in vhe ivel uait. Air in the suciion line can
causz delayed lighting. Tais cenditica wiil in ¢ime coai the photocell vith carbon
and safety shui-dowas may rasult.

T . If it is suspescted thet b2 oil is refurning io the tank afier shut-down, inspect for
leaks in iiic suction iire and check vaive. I ihe check valve is not seating properly
mnd there is « slight 2ir leak in fhe suction line, the oil will flow back to the oil

tank. Oa the next start up of the burner, there will be a delay in tke oil delivery = =0 - -
while 'the,.{;u{ﬁlp is 1lifiing ibe oil from the tank. Repair any air leaks and replace . --- - ¢
the check valve if necessary,

-

-

IGNITICN PROBLEMS ) T

Hard (rough) lighting can be causcd by ignition problems. Check the transformer for
adequate spark, Check {or a spavk by mcmentarily short circuiting the transformer
across the terminals by us2 of a screwdriver with an insulated handle, A 3/4"

long spark shouid be obtained. If tha2ve is no spask or if the spark was weak (less .
than 1/2 inch), replace the iransiormer. Ch=ck the spark gap with the dimensions '
in the installation manual, : ' .

With standard coatrol sysiems the spark should appear immediately when the burner

starts. if a delay is detected, check the power supply o the burner. When a )
condition of this type is cuspected, he best check is io have a voltage recorder

connected to the burner for a period of 48 hours, This will indicate any voliage

drop during that pericd. Voltage drops are usually caused by undersized wiring or

a long run ircin the burper jo the cource o power. If delayed ignition is not corrected,

it could cause an explosion,

~1
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" Ci.:cik the drawer assembly for possible high veltage leaks in the insulators.
If in doubt, change the clectrode assemblies, Check the electrode springs and
.. points for adeauale clearance to the grn'-'m Check for carbon on the electrode
. points., Checi: all dimensioas on the urdu 12 aqsembly according to the dimensions

sbown in the manuzl and ves >ct if m,co"‘a“y.

£, v e

B

-

" If the cup is nnt \,oxrvcdy pn<1t101.C'1 in’ zclat ion-{r i °nd cone hard lighting could
- occur, This i3 urerlly cansed when the cup is po.,.__oned too far back inside the

“end cone. To correct this conditicn, loosen the screw that locks the drawer assembly
in place and move the assembly forward in steps of 1/ 16 of an inch until the lighting

is smooth.

Be sure to tigh!sn thze set ccrew after making this adjustment and check the electrode
springs from the clectrodes to the transiormer, making sure there is adequate
clearance to a svoww! and there is i possibility of a short circuit,

If the fire is clran with no smoke whiie in opzratioa, but the heating unit continues
to become coated with coot, checls {or short cycles cn: the burner, Short cycling
will eventually czuse kard lichtinz due to carbon on tae spinner and nozzles, Under

these conditions the limmit eontrotl on the heating unit should be set with a greater

differential,

INSTRUMENTS.

In most forced drafi unit: it iz impoasible o view the flame satisiactorily so .
instruments must be uced to properly adjust the flame.

Do not attempt to obtain a higher perceniage of COg than a clean fire will give.
Keepmo the heating surfacn of the wnit clzaa is more important than securing a
higher percentege i CO,. Sei the flame at no more than #2 on the Bacharach scale.

NOZZ1ES

Use only the nnzzles recommendad far thhy are of ine proper type, capacity and
spray aagle, and those uozzles shzld give the hest performance in each burner and

unit combinatinn 15~ normal conditinus

However, hecansc «+ ihe o1roat variation in fuel oils in different localities, normal
cond1t1ons do not always _m'»]y. Nozzles will not always deliver the gallons per hour
or the spray au~iz with wiich they are marked, and in some instances nozzles other
than those forricte. o7 ovizimai eruipment could give better performance,
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The nozzles used should give smooth lighting and be able to produce a COy
reading of 10.5 to 12,5 percent with no more than a #2 smoke,

Do not attempt to install the nozzle thréugh the end cone. It is impossible to
get a tight joint between the nozzle and the adapter unless two wrenches are
used. Remove the drawer assembly from the burner and then remove the

cup before installing the nozzle.
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BUMNG UL A2 000 5 ARl Mas s Laivams

IIBII
AN Nozzle "cY
I. D. To From Face
Boiler Burner Modcl of Back of of Cup
Number No. & Spec. No. End Coue Cup To End Cone
PFA-34 LC334-A3/1171 3" 1/4" 3/16" to 1/4" *
Pra-3s LC334-A/1172 3-1/4" 1/4" 1/16" to 1/4"
PFA-36 LC534-A/117 3-3/16"" 1/4" 1/16" to 1/4"
PFA-37 LC534-A/11%3 3-9/16" 1/4" 1/16" to 1/4"
. * CUP EXTENDS IN FRONT OF END CONE ON PFA-34 BOILERS
"D Electrode Settings
Burner
Flange nE™n npen
To Back of Cup Centerline "G
Boiler Burner Model End of To Electrade Nozzle up
Number No. & Spec. Ne.  Air Tube Points To Electrcides  Spark Ga:
PFA-34 LC334-A3/1172 2" 1/52m 1/4m 1/8"
PFA-35 LC334-A/1172 2n o 1/32¢ 1/4" 1/8"
PFA-36 LC534-A/1173 2" 1/32" 1/4n L/e"
PFA-37 LC534-A/1173 2" 1/32" 1/4" 1/8"

TOP < D ;ﬁ
= jgl — (-Q\ﬂ
N

22 vV
8] =3
o) I 7
/l__ 3.8
u — 22— o]
-—v-k\ c “‘?LE‘LL“JLU
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W FALD:

1Ll
seiey Eug Cone Data Cup Data
Boiler Burner No. Rating
No. & Spec. No. GPII .0, Pary No, o.n, Part No
PFA-34 LC334-A3/1771 2..5 an C51571 2-5/8"  A40752
PFA-35 1£334~-A/1172 3.30 3-i/4" C61681 2-5/8" A40752
PFrA-36 1C534-A/1173 3.825 5-5/iG" C51681 2-5/8" 240752
PFA-37 1C534-4/1172 4,50 3-9/16"  C51691 2-5/8"  A4Q7:52
Disc Data Mozzle Data
Boiler Burner No, Siabilizer Qty. Size Spray
No. & Snec. rio, Ring zart vo. Q. o PartNo, Used ,P, i, Angle T
PrA-34 1C534-A83/117% Aallisl 2-1/4" S405C:-3 i 2.50 70 =
PrA-35 LC52: =--A/ 1172 Aciiel - 1/4" 5409043 1 3.25 45 r
PFA~36 LC534-A,'1172 A41131 2-1/4% S46964-3 1 4.00 45 1Y
PFA-37 LC52:-A/1173 £4£1161 2~1/4" £49904-3 1 4,50 45 P
BURNER ZATNG CAPACITY CHART
Buiner No. Gatlons Per Hour
Boiler Number & Spec. No. Min. Max.
PrA-34 LC334-43 2.00 4,00
PFA-35 LC2T4-A 2.00 3.00
PFA-36 1.C534 -4 3.00 6.60
PFA-37 LC5354-£ 3.00 6.00
TIAMSFORMER
Allanson Mfg. Corp. - Niagara Fclis, New York
Manuiacturer
Burner Model Sunray Pait Mo, Name Fari No, Type  Burner

N GATA

LC334-A3
C354-A

LC534-A

Wb 1672

Aftcascn 452
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TWQO -STAGE FUEL UNITS FOR OIL BURNERS

Sundstran Hydraulics - Rockford, Illinois

_ Manufacturer Shaft

Burner M «del Sunray Part No. Name Part No. DIA. - FLAT
LC334-A3

LC334-A : :
LC534-A P40072 Sundstrand H3BA200 17/16" 1-3/16"

MOTORS FOR OIL BURNERS

Marathon Electric Mfg, Corp, Wausau, Wisconsin

MFRS, Voltage
Burner Sunray Part and Shaft
Model Part No, No. H. P, Frame Cycles Type DIA. FLAT
- LC334-A3 —
LC334-A _ split
LC534-A M40061  48834S3B  1/4 48-6 115-60 phase 172" 1-3/8"
BURNER MOUNTINGS
PARTS INFORMATION
_ ‘American-Standard Burner Model No, Air Tube Welded Flange & Air Tube
Boiler No. : And Spec. No. Part No. Assembly Part No.
PFA-34 LC334-A3/1171 - A51232-7-3
PFrA-35 LC334-A/1172 -=- A51242-7-3-1/4
PFA-36 LC534-A/1173 — A51262-7-3-9/16
PFA-37 LC534-A/1173 — A51262-7-3-9/16
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LJUTION TO INSTALLERS AND OWNERS

The heat transfer surface of this toiler has been carefully designed to give
optimum perfcrmance and reliability, However, the presence of contaminants
such as scale or lime, sedimenti and boiler sealing compounds in the section
waterways may czuse premature failure of the sections,

If leaks occur in the system and are undetected or neglected, fresh water
replaces the water iost through the leaks. Nearly all water contains
dissolved minerals (‘lime''), As water is heated in the boiler, the minerals
are deposited, mdo3tly at the bottom of the sections directly above the fire,

No appreciable amount of lime is deposited in a system with no leaks; but
when water is hard and makeup water rmust be added frequently and in large
amounts, boiler waterways may be coated with a thick layer of lime within
days or a few weeks of operation. Lime is an insulator, which causes over-
heating of boiler metai: if deposition of lime is not halted, the boiler will fail,

To stop lime ceposition, step svsiem leaks.

Leaks may occur occasicnzily ia any system. These leaks are usually of such

a nature that they czn te prevented or correcied by good workmanship, Every
effort should be mzde to correct thern without the use of boiler sealing compounds.
If compounds are used, they shoula be used as sparingly as possible, and never

in excess of manufacturers recommendations. Following nuse, the boiler must
be flushed out roroughly, or serious damage is likely to result.

Sediment which mzy accurnulate in the boiler should be flushed out in accordance
with recommenced maintenance practices, Excessive use of water should be

avoided because oI the danger of lime and corrosion buildup.

Glycol anti-freesze is sometimes zdded to system waszzx to protect against freezup.
Although Americza Standard cai not recommend this practice, we realize that
glycol anti-freeze will occzsionally be used. FHeat transfer through glycol is
poorer than through water: use no more than 50 percent glycol in the system,

With any proportion of glycol, radiaror output will be lower than with pure water

at the same tem perature, .

It is always beiter, when possible, to drain the system rather than add anti-freeze?
neithexr the heating systemaworplumbing system water wiil freeze so long as the
heating system contirues to operate; znd the plumbing system is not protected
against freezeup when the heating system is off, whether or not the heating system

contains anti-frceze.

Cast iron is highly resistant 1o corrosion, However, some propellants used in
aerosol cans break down inio poison gas and corrosive gas, at high temperatures,
If aerosol mixtures are used near boilers, the aerosol will enter the boiler flame
and wiil be hezizd. Continued use of aerosol cans near heating system boilers
can result in severe boiler heating suriace corrosion and possible danger to

health,

The icstaller of this boiler is vesvonsible for showing to the owner operator the
loceation of all cuerjancy shuccff deviess, and instructing him in the use of each,
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CONSUMER PROTTCTION - WARPANTY

Amer{zan-Standard products normally reach owmers or consumer-users through
an industry channel of distributors and plumbing and neating contractors,
Experience has shown that ciaims of defeets in our products generally relate to
abuse or to other damage wiich occur after our sale and are not our responsi-
bility. Since determining proper responeibility requires local imspection, ocur
wverranty (set forth below) extends only tc our direct buyers; distributors are
best equipped to obtain the facts underlyingz claims, to place responaibility
waere it belongs and to recoomend/hendle repair or replsacement,

Apericsu-Standard warcanta only to ite distributors and other direct Buyers
that it will furnish by freight a replacement for, or at its option repair, any
product of its manufacture or part or portion thereof, proved to its satisfaction’
to be defective in material or worlkmanship under normal use and service within
one year after imstallection.

THERE IS KO OTHER WARRANTY, EZFRESS OR IMPLIED, IRCLUDING NO IMPLIED WARRANTY
OF MIRCHANTADILITY OR DMPLICD WARDANTY POR FITNESS FOR A PARTICULAR PURPOSE AND
AMERTCAN-STANDARD WILL 20T BE DESPCISIBLE FOR ANY DAMAGES WHATSOEVER, NOR FOR
LABOR OR TRANSPORTATION EXFEWSES REIATING TD SUCR REPLACEMENT OR SUCH REPAIR, NOR
WILL IT BS EELD RESPOHSIBLE I'OR WARRANTY ADJUSWTMENTS COSTING MORE THAR THE PRICE
OF THZ PRODUCT ¥0 ITS DISTRIBUTORS AND OTHER DIRECT BUYERS,

Goods of other msnufacturers sold by Americun-Standard are not warranted
unless accoxpanied by an express written warranty, but the Seller will endeavor
to secure for its direct Buyers the benefits of warranties extended by such other
manufacrurers for such goods,

American-Standard {8 proud of ity record for product quality and for fairness
in handling warranty matters; and, if an ultimate user of our products should feel
our warranty system described above does not work fairly in his case, he should
write the Office of the President, Director of Counsumer Affairs, U, S. Plumbing/
Heating, Amctican-Scandard, 40 West 40th Street, New York, N. Y, 10018,

o

BEALER'S NAME:

FRONTS
TELBHEME NOa
CATE CF RESTALLATION:

-
IRE

(NS
BUANCG & HCATING DIVISION

NZY BRUNSWICK, MEW JERSEY 08903
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