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THE COMBUST{ON PROCESS

Fuel oil is one of the heavier hydrocarbon fuels. It
contains more carbon than some of the lighter hydro-
carbens such as natural gas and LP gas. 0il must be
converted from a liquid to a gaseous state for ignition
and thorough combustion. This conversion process is
called vaporization or vaporizing the oil.

Several grades or weights of oil are available, ranging
from grade numbers 1 through 6. No. 1 fuel oil is a
light distiliate intended for use in vaporizing type
burners. High volatility is essential to assure conm-
plete evaporation leaving a minimum of residue.

Numbers 3 through & include heavier oils intended for
use in burners designed to atami:ze oils of higher vis-
cosity (resistance to flow) than that used for domestic
0i} burners. Some of the heavier grades need to be
preheated to provide better atomization.

No. 2 fuel 0il is the most widely used for residential
heating. This oil is heavier than No. 1 and is de-
signed for use in a pressure - atomizing type burmer
used in Bard oil furnaces. This burner sprays the
atomized oil into a combustion chamber where it is
heated and vaporized, mixed with air, and ignited.

To pravide enough oxygen for complete combustion, each
pint f{approximately one pound) of No. 2 fuel oil re-
quires over 14 pounds of air (3.3 pounds of oxygen and
1l.1 pounds of nitrogen). This weight of air is equal
to 215 cu. ft. of air at standard conditions. Another
way of expressing the air required for complete com-
bustion of fuel oil is: one gallon of No. 2 fuel oil
requires 1,300 cu. ft. of air for theoretically com-
plete combustion. This results in approximately 15% CO2
in the flue gas.

An oil furnace cannot provide laboratory conditions for
theoretically complete combustion. Therefore, more or
excess, combustion air is added. This assures complete
combustion of the high carbon content fuel. As excess
air is added, the percentage of C0; decreases. About
10% CQ2 in the flue gas shows an adeguate supply of
combustion air.

Excess Air 20% 40% 60%
€0z in Flue Gas 12.3% 10.5% 9.1%

The vent svstem for an oil furnace is different from
that used for a gas furnace. An important difference

is that an cil burner is supplied with a combustion air
blower. It doesn't depend on the secondary air for
combustion. The oil burner blewer, when set for the
correct amount of air, is much less inclined to be up-
set by draft conditions in the vent, although reasonable
draft control is necessary. Therefore, an oil furnace
does not require a draft hood or diverter. The furnace
is vented directly into the chimney.
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To regulate the draft at the oil furnace, a device called

a barometric damper i5 installed in the vent pipe. This

is a hinged and weighted damper which opens to the furnace
rooem. wWhen the chimney draft becomes too great, this

damper swings part way open. The excess draft then draws
some air from the room into the vent rather than drawing
too heavily on the furnace. This damper control means a
less costly furnace. Less heat goes up the vent, making
this system more efficient. The weight of the damper is
adjustable so the draft to the furnace can be set at the
desited point. Usually this is -0.03 te -0.04 inches water
column into the draft watrer gauge. If there is too little
draft of the vent, there is a chance the furnace could force
combustion products into the living space, If too little
draft exists, check the following possible causes:

1. Chimney clogged by an obstruction or an accumulation of
soot. Chimney should be kept clean.

2. Leakage of air into the chimney through holes or open
seams. Check around cleancut door for proper seal,
check vent connections.

3, Improper adjustment of draft control. The draft control
should be adjusted to give 0,01 inches of water draft
over the fire. This should be done on damp or humid days
when there is no wind., 1If the draft control is adjusted
on a clear, celd day when there is considerable air
movement that improves draft, the adjustment may not be
correct. When atmospheric conditions affecting draft
are bad, soot, smcke and odor may be noticed, especially
on cold starts.

4. Yent gases not hot encugh. The lower the temperature of
the vent gases, the less will be the draft, Vent gas
temperatures should not go below 300°F. Temperatures
beiow this will give erratic performance as the outside
temperature gets lower. If a chimney lacks insulating
guality, flue gases may lose enough heat to slow their
rise considerably and thereby seriously affect draft.

5. A vent with many 90 degree turns. Turns in the vent
should be avoided as much as possible and used only if
absolutely necessary. Turns should be achieved by 45°
or 50° angle smoke pipe elbows.

6. Fireplaces connecting with the cil burner £lue open.
They should be closed to prevent cooler room air from
being drawn into the flue, thereby reducing the draft.

7. Furnace over fired, creating a volume of gases beyond
the chimney's ability to handle them.

8., Improper size of chimney. This is usually a chimney
which lacks height. The interior should be round.

9. JInterference of air flow over chimney caused by high
surrounding buildings or other deflecting structures.

10, Vents runming through uncondicioned space.

Down draft conditions don’t affect oil furnaces adversely
since the power of the combustion air blower is sufficient
to overcome them and to maintain reasonably good combustion.
Furthermore, improper combustion in an oil furnace seldem
produces carbon monoxide (CQ}. Instead, it tends to produce
carbon or soot. Also, oil being a heavier fuel, with
proportionately fewer hydrogen atoms in it, does not produce
_the volumes of water vapor that gas does.




Common chimney troubles and their carrections
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Troubles Examination Corrections

Top of chimney lower Otrservation, Extend chimney above

than surrounding obiects. al obyects withn ) feet

Chimney ip o ventitatee, | Oteervation Remove,

Coping restricts openirg. Otrservation, Make mpening a< larpe

&8 insde of chmney.

(hstruction in chimney. Can te found by gt Use weght to break
and mirror reflecting and dshadge.
condtions. in chimney.

Jost progecting intn Lowering a Bt on Must be handied by &

chemrey. extension cond. compele brick

oontractor,

Break in cémney Bning Smoke testhuid smudge | Must be hendled by a
fire biocking off other compelem bd
upenng, weiching for contacke.
smoke 0 esmape.

Collection of soat at Lower kght on Clean out with weighted

nanow space in fue extension cond brush o g of loose

openifg. gravel on end of fne

Offset. Lower Egit on Change o straght or to
extension. long offset.

Two or mixe openings Found by mspection The least importam

imp same cimney. from besement. ppening must be closad,

using some ather
chimney fue

Locese-seated ppe i Smoke test. Leaks should be

fue opening. ’ eimingted by comenting

al pipe cpenigs.

Smoke pipe exterds Measyremen of gise Length of pipe must be

i chimney. from within o ohsenve- reduced to ellow end of
ion of pie by mears of | gipe to be fush with
3 lowered gL esde of e

Faiure to extend the By inspection or Exterd partiton to

length of fue parf smaoke test floot level,

$on down to the floor.
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doar. cefment

LI N

b1

Ash Dump

for
Fireplace




TYPICAL OIL FURNACE
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DRAWING SHOWS SINGLE OIl, LINE CONNECTED 10 OIL TANK,
IN CASE A RETURN LINE IS USED. AEMOVE %" PIPE PLUG FROM
TOP OF PUMP AND INSERT SMALL BY.PASS PLUG. THIS PLUG
IS FQUND iN CLOTH BAG WITH NECESSARY INSTRUGTIONS
ON SINGLE PIPE SYSTEM IT 15 NECESSARY TO PROCEED AS
FOLLOWS IN ORDER TD START FURNACE

AFTER UNIT HAS BEEN WIRED, TARK PIPED AND BURNER
CONNECTED. TURN ON MAIN SAFETY SWITCHM. SET
THEAMOSTAT ABOVE ROOM TEMPERATURE. LOOSEN VENT
PLUG "A” S0 AS TO RELEASE AR IN PUMF . AFTER QiL AUNS
iN STEADY STREAM OQUICKLY SCREW PLUG IN TIGHT w
BURNER SHMOULD START. THIS OPEAATION MUST BE DONE
RATHER OUICK BE CAUSE YOU ARE WORKING AGAINST TIME.

NOTE:
LOCATION OF OIL TANK IN RELATION TO FURNACE. SIZE OF
VENT PIPING (USUALLY 1%"), SZE OF FILL PIPE (USUALLY 2.
MUST CONFORM TO LOCAL FIRE BOARD RECUIREMENTS AND
ORDINANCES.

IMPORTANT:
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ON OIL FITTINGS AND PIPES
USE A GDOD TYPE OF PIPE
DOPE EITHER "PERMATEX" OR
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WIRING GLOBE SHUT-
DIAGRAM OFF vALVE
! Wi OIL FILTER
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PIPE LEGS

OIL STORAGE TANK CONNECTED TO BURNER
USING SINGLE PIPE SYSTEM
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if COPPER TUSING IS ABCVE FLOOR PROTEGCT | |
FROM DAMAGE. FOR BEST RESULTS TRENCH OR
BURY TUBE IN CONCRETE FLOOR, TUBING MAY BE

COVERED ALONG QUTSIDE WALL. TUBING MUST

BE CONTINUOUS PECE, NOJOINTS OR COUPLINGS .
THIS 1S ESSENTIAL TD PREVENT LEAKS.



HEAT EXCHANGER

An 0il fired heat exchanger bas primary and secondary
heating surfaces made of a combination of aluminized and
cold roilled steel, The primary heating surface is that
which surrounds the flame. The lower part of the primary
section is linmed with a refractory brick which prevents
the flame from coming in direct contact with steel. The
refractory quickly attains very high temperatures and
radiates heat which enhances combustion characteristics.
The secondary heating surface is a series of steel
sections over which the hot combustion gases must pass
before leaving the heat exchanger. This adds more heat
surface to the heat exchanger. Usually there are clean-
out openings provided in the secondary heating surface
and & cleaznout access in the primary section. The fire
csn be viewed through a peep hole in the cast irvon
inspection door.

HEAT EXCHANGER
Wrap-around de-
sign provides more
prime heating sur-
face than most
other furpaces, Al
welded construce
tipn from heavy- .
guage sleel.formsa.-. v -

safe, gastight, one-
piece assembly,

O1L BURNER

An oil burner assembly consists of a burner motor, com-
bustion air blower, pump, ignition transformer and gun
sub-sssembly which includes electrodes. The oil burner -
motor supplies the power to drive the pump and the blower.
The ignition transformer provides 10,000 volts to the
electrodes which creates a spark to ignite the oil. The
gun sub-assembly, sometimes called the oil line assembly,
includes the o0il noz:zle, oil pipe and high tension wire -
leads to the electrodes. '

NOZZLE CUTAWAY

The 0i] pump pressurizes the fueil oil and forces it
through a metering orifice in the nozrle. The orifice

in a nozzle is highly engineered and machined to provide
the proper oil flow and atomization at the recommended
pressure, penerally 100 pst. The noctle projects & Cone-
shaped, fine spray of oil droplets into the combustion
chamber of the heat exchanger. The blower provides com-
bustion air which is mixed with the oil spray. The source
of heat needed to vaporize and ignite the oil spray to

get combustion started is provided by the high volrtage
electrical avc which jumps between the two electrode tips.
¥nen the burner $tarts, this arc is blown or fanned into
the oil spray by the velocity of air combustion air. The
arc is hot enough to vaporize the oil in its vicinity and
to ignite that vapor. This jgnited vapor then ignites the
rest of the oil in the spray cone.

DIRECT DRIVE OIL BURMNER

The side view of the gun assembly shows the position of

the electrode tips in relation to the oil spray. XNote

that the tips are not in the oil spray but are close enough
so that the ar¢ can be blown into the sprav. Otherwise,
the o0il would form a carbon bridge across the tips, shorting
them out 1ike a spark plug. The shape of the electrode tip
is very important to produce a good arc, It is cone shaped
with the end of the cone slightly flattened or dulled. 1In
time this cone will tend to burn away from electrical
erosion and widen the electrode gap. It then must be re-
shaped with a file and the gap reset. The gap distance
affects the temperature of the spark; the wider the gap,
the cooler the spark.
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TYPICAL FUEL OIL PUMP

THE STANDARD WEBSTER ''‘M"" SERIES PUMP
Haos These Features
@ Fast Cut-off on -3 and -6 models
@ Vacuum capability up to 10°' Hg including piping and lift losses
@ Single or two pipe installation
® Ratings to 15 GPH on #l_, #2 fuel or kerosene

TO VENT PUMP
Attach 174’ 1D
plastic tube.
Use 3/8" wrench
to open vent 1/8
“turn maximurm,

RETURN PORT,

1/4°" pipe thread,

used as return on

wo pipe-installation.
Moy be used as optional
inlet or vacuum test
port on single pipe
installation.

NOTE: Use non-hardening oil pipe
dope on threads of all fittings, Do
not lobsen oritry to tighten any
pump-plugs-fiet to be used in the
installation:

~FOR USE AS
~.GAGE PORT
Remove insert to
instail /8" pipe
threaded gage,

INLET PORT*

Remove plug to
install 1/4" pipe
threndad gage.

TO ADJUST PRESSURE.
Remove cover plug of pressura
adjusting port f cated behind
inlet port. Insert standard
screwdriver. Turn counter-
clockwise to below pressure
desired, Turn cleckwise to set
to desired pressure,

I NOZZLE PORT:
1/8" pipe thread.

RETURN

WEBSTER ELECTRIC
RACINE WISCONSIN
4 STa- RITE INDUSTRY
==y SINGLE STAGE
FUEL UNIT
1725 RPM

BYPASS PLUG
1/ 16 pipe thread,
9/64 Allen. Access

:
through bottom |
inlet, i

&

A\

INLET PORT*"

[

INSERT HY= PASS
PLUG FOR TWQ

tNLETS PlPEuSYsTEu
MLET

QTTOM

1/4' pipe thread,

COLOR OF PRINTING DENOTES
OPERATING SPEED:

. Blue - 1725 RPM

Green - 3450 RPM

SINGLE PIPE INSTALLATION

1. Remove BYPASS PLUG if installed, through bottom
INLET PORT.
2. Connect inlet line to preferred INLET PORT.
3. Plug all unused ports securely,
4. Start burner and bleed all air from the system by
opening VENT PLUG. Close VENT securely when
oil flow in tube is clear.

*MOTE: To assure compliance

Protection Association’s bulletin 31,

INLET PORT *
1/4" plpe thread

TWO-PIPE INSTALLATION

1. Insert BYPASS PLUG if not installed, through bottom
INLET PORT.

Connect inlet line to preferred INLET PORT.
Connect return line to RETURN PORT.

Plug all unused ports securely.

Start burner. Unit will self vent.

2.
3
4,
5.

with National "Fire P
‘‘Installation of

0il Burning Equipment®’, fuel unit inlet pressure should-

‘not exceed 3 psig.
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The 10,000 volts to the electrodes is supplied by an
ignition transformer. This is a set-up transformer which
raises the voltage from 120 volts to the required 10,000
volts. Because this high voltage will cause current to
flow through resistances which would block the flow of
120 volt currents, insulated conductors are needed. This
insulation is provided by the electrode porcelain sleeves
and special high tension wire copductors. These need to
be kept clean or the high voltage will force the current
to flow through a film of dirt, carbon, or oil on the
surface of the porcelain and wire insulation. Some
burners use a spring type bus bar in place cof the flexible
wire cables. These bus bars contact the terminals on the
transformer by spring tension.

The 120 volt primary of the ignitien transformer is con-
nected in parallel with the oil burner motor. Therefore,
the ignition spark is on whenever the burner is running
and stays on until the burner is turned off. This is
called continucus ignition. There are burner models

that employ intermittent ignition. After a trial period
for ignition and flame is established, the electrodes
cease sparking by de-energizing the ignition transformer.

TRANSFORMERS

There are two types.of transformers. One is equipped
with snap on terminals. for high temsion leads, the other
has bus bar contacté.for spring load bus bars. Internally
the transformer has.120 volt primary winding and 10,000
volt secondary winding on a steel core. The center of
the secondary winding is grounded to both the core and
transfoymer case, . These in turn are grounded to the
burner and furnace then te earth ground,.

Each terminal of the secondary
potential difference to ground
tween the electrodes is 10,000
this center point grounding is to prevent more than 5,000
volts above ground which could cause arcing to the nozzle
or other burner parts and overcome the resistance of the
porcelain and conductor insulation.

winding is 5,000 volts
even though the total be-
volts. The reason for

BURNER MOTOR

Most residential burners use a 1/6 or 1/8 horsepower
single phase motor. Motor speed can be either 1725 or
3450 rpm depending upon the design of the burner. These
ratings along with the amperage draw are stated on the
motor name plate. The combustion air blower is mounted
directly on the motor shaft. The pump area is directly
coupled to the motor shaft. - The motor has the speed of
1725 rpm so the pump is directly coupled ro the motor
shaft,

The 0il burner motor is equipped with a manual reset

thermal overleoad protector. If the motor becomes over-
heated or overleoaded, the protector trips and locks out
so that the motor cannot recycle. The reset button io-

cated on the motor housing provides for manually restarting

the motor.
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BRROW INDICATES STANDARD FACTORY SETTING

PRIMARY CONTROL

A1l o0il fired furnaces are equipped with a central elec-
trical control for the 0il burner teo which the thermostat
is connected and from which the burner and the furnace are
contreliled. 1t is called a primary control and is a com-
hination ignition and safety control. Some old models
were referred to as a stack control or protecter relay.
All of these terms mean the same thing.

The function of the primary control is to supervise the
operation of the burner, providing system safety by:

1. Sensing the presence or absence of flame and shutting
dewn the system if the burner fails to function
properly.

2. Being subordinate to the system temperature 1limit

safety controls.

There are twe basic types of
an intermittent ignition type
system until the burner flame is proven and then turns off
the ignition. The other type is a comnstant ignition type
which keeps the ignition system energized throughout the
entire burner on cycle.

primary contrels, One is
which energizes the ignition

The primary control contains a 24 volt transformer, in-
ternal relays including an oil burner relay, a flame de-
tection circuit and a safety switch timer which monitors
the system. The line voltage connections are made to pig-
tail wire leads and a junction box to which the control
is attached. (See photo) Low voltage {24v) copnections
are made to & terminal block located on the base of the
control. There are four low voltage connections in some
primary controls and six in others. First, the four
terminal connections which are common to all will be
discussed.
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One set of terminais is wired directly to the heating
thermostat, These terminals are designated by the
letters Tl and T2. A second set of terminals is con-
nected to the flame detector which monitors the oil
burner flame to determine whether or not the burner is
lit. These two terminals are designated as Fl and F2
{senser)} in our example. Other primary controls may
carry other designations such as FD and FD (flame
detector}. They may provide 24 volt power to the down-
flow or herizontal unit €fan control. They will energize
whenever the thermostat is calling for heat and are de-
energized when the thermostat is satisfied.

WIRE LEADS

Some of the electrical connections provided in a pri-
mary control are wire leads or pigtails. These are
connected into the circuit by twisting the exposed ends
of the wires together and screwing an insulated wire nut
over the bare leads. The wire nut secures the connection
mechanically and insulates it electrically. Two or
three wires may be twisted together and capped with one
wire nut.

LINE VOLTAGE CIRCUITS

In the line voltage circuit the primary control is
broken down into two circuits. The first is the 120V
connections to the primary side of the control trans-
fermer. This connection usually consists of two pigtail
leads, one white to the ground leg of the line voltage
circuit and the other .is black, and is connected to the
high limit control. The secondary of the transformer
provides 24V powér to the control circuit.

The second line voltage circuit within the primary con-
trol is tc the burner relay contacts. Ncne of the
internal circuits of the primary control are called out
on a pictorial diagram. However, schematically the
normally open burner relay contacts are wired in the
hot leg of the burner circuit., The burner is connected
to the white pigtail cn one side and the orange pigtail
From the primary control on the other side.

Now the line voltage secticn of the circuit is complete.
The burner is both protected by the limit controls and
<an be turned on and off by the burner relay.

FLAME NETECTORS

All 0il fired furnaces are equipped with a flame de-
tectar, Tt is a device which senses whether or not the
burner flame 'is 1it. This detector then sends a signal
to the primary control which passes the information on
to the other circuits.

There are two types cof flame detectors.

1. Stack mounted thermal sensors. These controls are
mounted on the furnace stack or on the front of the
furnace above the combustion chamber on equipment
with low stack temperatures. They sense changes in
stack temperature with a bimetal probe detector which
actuates 4 push rod to break a cold contact and make
a hot contact as the oil furnace fires. .

WIRING AND OPERATION
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2. Burner mounted cadimium sulphide flame detector.
The light sensitive cad cell is mounted so that it
views the oil flame. The variable resistance of the
cad cell in the presence of iight is used to actuate
a sensitive flame relay which in turn controls the
burner. The fast response of the cad cell to.light
eliminates the lag found in bimetal sensers making
it especlally advantagecus for larger oil installa-
tions, (Used by Bard).

CADMIUM SULPHIDE FLAME SENSOR

Most newer model furnaces are equipped with a cadmium
sulphide flame detector. This light sensitive detector is
commonly veferred to as a cad cell. It is a small device
mounted in the o0il burner which "looks" at a flame. It

is like an eye because it can "see"” whether there is light
(a flame} or darkness (no flame).

TYPE 956 FLAME DETECTORS
oL TYRE IV STALE

B

CELL A3SEMALY

Relate Cafl Assembly counterclack

wise to remove it "¥g replse it

inserl end throvgh nolched egening

i hracket and rolate closkwise,

NDTE: H bracket Is over regaved

from burner, Cell Assemdiy Wil saacker
not I hrackat is reinslalled
hachwards,

Cadmjium sulphide is a photo-conductive material. TIts
electrical resistance is high in darkness but becomes much
lower in the presence of visible light. The more intense
the 1ight, the lower the resistance. Cadmium sulphide is
applied to the cell in the form of a grid. The length

and width of the grid determine the sensitivity of the
ceil to the light and the amcunt of current it can carry.
The cadwmium sulphide grid is enclosed in glass or plastic
to pretect the cell from air and moisture. A mounting
bracket is provided so that the cell can be removed and
replaced if necessary. In darkness, the resistance of the
cell exceeds two million chms (two meg ohms) which register
on an ohm meter as infinity (o= ). This high resistance
prevents current from flewing across the cad cell .which
tells the primary control that there is no burner flame.
In the presence of an oil burner flame,,this resistance
drops te less than 2,000 ohms {2K}. In this range, the
cadmium sulphide becomes a conductor which allows current
to flew across the cell and tells the primary control that
there is burner flame. .

NOTE: The maximum allowable CAOMIUM
resistance in the presence SULFIDE GRID
aof burner flame will vary I
somewhat between makes and
models of the primary con-
trols, Refer to the manu-
facturers' instructions for

4 s wiRg* § . wiRg
the maximum and optimum LEAD /o Ltao
resistance.
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MAINTENANCE CHECKSHEET

Dealer Address
Customer .- Address .
Date Person Time In - Time Oui -
Equipment Make & Model
Motes
PRE-SERVICE CHECK tanding Pliot

O Customer satisfied with system performance:

] Customer dissatisfied with system performance:

THERMOSTAT CHECKS

ORecord thermostat settings: Temp
COHEAT DOFF OCOOL FAN: EION aAuUTO

[JCheck terminal connections for tightness

[ Clean bimetal. Inspect mercury switch

O Check thermostat for level )

OCheck control circuit amperage: . A

Of customer dissatisfied with temperature control in heating
season, adjust anticipator to matcg control circuit amp draw

_:Initiate appropriate seasonal demand from thermostat

BLOWER COMPARTMENT CHECKS

[0 Check supply voitage at junction box: vac
JRNUUUMUUNIN 1|, )
OCheck blower motor amperage: A

— nameplate rating
O Turn power at unit main disconnect to OFF
O Check all wiring for loose connections and bad insulation
OClean or change fiiter

Direct Drive Blower

O Check blower bearings

Tl Lubricate blower bearings

O Clean blower and compartment

{0 Check blower whee! for free and balanced rotation

0O Check all blower housing mounts and setscrews for tightness
O Unused motor leads taped and out of way

Belt Drive Biower
O Remove blower belt and check for wear
O Check motor bearings for wear
OLubricate motor bearings
OCheck blower wheel bearings for wear
OLubricate blower wheel bearings
O<Ciean blower and compartment
OCheck blower wheel for free and balanced rotation
O Check pulley alignment
[iCheck motor and blower pulley setscrews for tightness
[JPut belt back on blower and motor putiey and check belt
tension
{Check all biower housing and motor mounts for tightness

HEATING SECTION CHECKS

ELECTRIC
3 Check electrical wiring «- connections and insulation
[J Check amperage draw of each element
O Check total amperage draw of elements
1 Check temperature rise ... °F,
] Return outdoor thermostats to nngmai setiings if present

amps

GAS

[ Check all electrical wiring for ioose connections and dam-
aged insulation

1 Check burners for lint, dust and scale

J Check for cracks in heat exchanger

[ Check pilot flame

OCheck for guiet, even burner ignition

O F:heck manifold gas pressure NAT.
in. we.

in.we. L.P.

“F. Mode: .

i 'EICheck thermomume open crrcuit

' O Chack pifot valve safety drop-out time
-[JCheck automatic vent demper system -
-0 Check electronic spark |gnmon Lontrol

_ :demv

" closed circuit .. - domy . ”

mén.

X 40 Check- safety lockout .
[ Check limit safety

I3 Check temperature rise ... “F;
v O Check draft diverter S
-7 [ Check furnace vent for rust .~ "
0] Gas. mamfold hand valve is open before Eea\nng

o

' EI Check electrical wmng - connectmns and insulation

O inspect combustion chamber

‘0 Inspect for soot in heat exchanger

[ Check fuel oil tank for sludge/water
O Change oil line fiiter
[3 Check oil lines
O Service oil burner
[ Conduct combustion efficiency test
e W, smoke _...% CO2___°F net
O Check limit safety
I3 Check temperature rise
I3 Check primary control
O Check furnace vent for rust

COOLING
[ Check electrical wiring -connections and insulation (indoor)
1 Checkiclean evaporator coil
O Check/clean condensate drain .
0O Check static pressure drop ... in. we, ... cfm {dry coil)
O Check wiring — connections and insulation {outdoor)
O Check/clean condenser coil
O Lubricate condenser fan motor
O Check line set and connections for evidence of leaks
OCheck and record supply voltage
O Check refrigerant charge
[ Check amperage draw on condenser fan motor
O Check amperage draw on compressor

HUMIDIFIER

Ocheck electrical wiring — connections and insulation
DO Check transformer voltage vac
DJCheck damper position
SPRAY TYPE
dCheck solenoid valve
OCheck nozzle spray pattern
DRUM TYPE
O Check for free rotation and scale
CCheck water leve! adjustment
[ICheck overfiow/drain line

ELECTRONIC AIR CLEANER

O Check electrical wiring — connections and insulation
[ Check saif switch or efactrical blower interlock

] Check test button operation

O Check supply voltage

QCheck voltage to coltecting plates
O Check voltage to ionization wires
LI TURN POWER OFF

O Wash cells

O Wash prefiiter screens

vac {120 vac)
wvde {3500 vdc)
vdc {8000 vdc}

POST-SERVICE CHECKS

0O Return thermestat to original settings recorded at beginning
of service cali

O iezve copy of completed checksheet with customer

OPower ON before leaving




BASIC MAINTENANCE PROCEDURES

Steel Cabinet is accoustically
and thermally insulated for
quieter operation and mini-
mum heat loss,

Fan and Limit Control with
helex element automatically
controis blower and burner op-
eration,

Heat Exchanger provides more
heating surface for efficiency.

Motor has resilient base
mounting for both heating or
cooling applications.

Blawer is centrifugal type,
dynamically balanced and
meounted on rubber grommets
. for quieter operation, o

Burner is designed for super-
quiet efficiency,

TYPICAL LOW-BOY OIL FURNACE

olL WARNING: To prevent burn-out of the furnace receiving

tube or damage to the burner tube, the end of the burner

OCheck electrical wiring, connections and insulation tube must be flush with the inside of the combustion chamber.
) .

1f the front of the chamber is flat the burner tube must

OInspect combustion chamber. also be flush with the inside of the chamber.

1. Using a hand mirrer and a trouble light, visually
inspect the combustion chamber. Leok for carben
buiidup, holes in combustien chamber and burned

off o0il burner head.
BUNNER TUBE.

OInspect for soot in heat exchanger,

BUANER TUBE MUST B2 FLUSH
WATH INSIDE OF CHAMBER AT

1. Remove flue pipe. CENTER OF BURNER OPENING.

2. Inspect inside flue and inside drum for carbon. A

COMUEUSTION CHARUER -,

Note: Tio not clean heat exchanger unless excessive - -
HEFRACTORY

carbon or scale is evident from an inspectiom. oumncy mEevnG

CLEANING OF FURNACE

All uni.ts have OoNne Or more clean out plugs for easy S10% VIEW OF HOAIZONTAL CHAMSER OR 107 VIEW OF VEATICAL CHAMBER
cleaning of the heat exchanger. They are accessible ’ o .
either from the front or back on some units and the
sides on other units. The furnace should be checked

periodically to see if it needs cleaning. O Check fuel oil tank for siudge/water.

1. Check fuel level in oil tank by reading gauge or

1. Remove the two> c¢leanout plugs. using dip stick.

2. Remove gaskets
Note: Be sure to have replacement gaskets on hand
or 1/8 inch asbestos sheet to make new gaskets.
Always wet asbestos before replacing cleanout
COVErs,

DIPSTICK |

3, Brush out clam shells with long wire brush. In-
sert brush in top of clam shell, push to rear,
lower brush and pull scale forward. Then remove
with scooper vacuum.

: GRAY LITMUS
PASTE

TURNS PURPLE
w. IN WATER

4, Clean flue pipes and inspect for damage in locse
connections,
WATER
%, MNeplace all gaskets and plugs by reversing steps FILTER

1 through 3.

SHUT aFF
f - VALVE N
<z Ll as oo

13

6. Replace burner in preparation for fire panel com-

busti check. .
tion ch LITMUS PASTE USAGE

N



2. At the same time, check for water in the tank using
litmus paste on the end of the dip stick. Water
level should not exceed one inch in bottom of tank.
Water is indicated when litmus turns purple.

3. Inspect tank for damage, oil seepage around con-
nections and for sccure mountings.

4, Clean tank of excess dirt and oil film on outside
of tank.

w1

Close oil tank valve in preparation fer servicing
the oil line filter.

OChange oil line filter.

1. Determine the wmake and type of replacement cart-
ridge needed, This information is on the filter
bowl. Make sure the correct replacement cartridge
is on hand or obtain one before attempting to
effect a replacement. .

2. Place a’container below the filter to catch any
oil which may be spilled. This will also serve
as a conta;ner for the 011 cartrldge.

3. Unscrew the bowl mountlng screw and carefully re-
move the bowl. Quite often it will have tec be
gently pried loose or givén a light tap to break
the gasket seal. BE CAREFUL NOT TCQ PLACE A STRAIN
ON THE SHUTOFF VALVE AND LINE CONNECTIONS

4. Remecve the filter and place it in the contalner
Alsc dump the oil {rom the fllter bowl into the
container. .

5. Wipe the inside of the bawl CLEAN.
6. Remove ring gaskets from filter cap.

7. Insert the new filter inte the bowl. Also remove
and replace the oil gasket with a new one packed
with the replacement cartridge.

8. Reinstail the bowl and firmly tighten the mount-
ing bolt.

9. Most filters are provided with bleed ports to
purge the air from the filter. Loosen the bleed
port or ports and slowly open the oil tank valve,
When clear oil starts to discharge from the parts,
close the tank valve.

i0. Tighten the bleed ports.
filtered housing in all line Connectlons on the
filter and shutoff valve.

11. Open the shutoff valve all the way and inspect all
connections and gaskets for any sign of a leak.
Correct the cause of the leak, if necessary.

i1Check oil lines.: .

1. Inspect all 0il lines between the oil tank and
’ burner for damage, loose connections ar breaks.

2...Check for proper support of oil lines and exposure-
A loose line will vxbrate and_

‘to possible damage.
. transmit noise back to the. 011 tank

EJServ1ce 011 burner.

lh.ﬂTurn power MoffM.

2;”'Dpen hlnge to transformer by loosening 1ock1np tah

SC'['e\s.’
3. TLoasen oil line nut.
4. Remove the gun assembly.

CAUTION: Do not loosen or change position of
0il pipe stop (metal stop, generally located
an-bottom of burner). OtherW1se the entire
burner must be removed from furnace and air
deflector position must be reset,

wi

Clean burner tube.
6. Clean blower wheel.
7. Loosen electrode clamp locking screw.

8. Remgve, clean and inspect electrodes.

Replace if
cracked or chipped

Then wipe dry the entire

-10 -

10.

11.
12.

13,

14.

15

16.
17.

18,

wrench handles.

Dress up the electrode tips with a file to obtain
a flattened cone point.

Replace noz:zle only if necessary. If it is neces-
sary, first determine size and spray angle (marked
on body of old nozzle). Replace only with nozzle

of like size, spray angle and spray type.

Remove old nozzie with nozzle wrench.

Carefully handle replacement nozzle with clean hands
to prevent contamination.

ofl at 100 psi orifice

siots

swirl chamber,
55 psi at center

swirl chamber

crifice

swirl chamber

stainiess steel orifice disk

tangential slots
stainless steel distributor

brass body

sintered filter
NGZI_i.é %UTAH'RY

Seat the new nozzle thh a firm squeeze of nozzle
Don! L ovcrtlghten

Replace the electrodes and tlghten elcctrode clamp,

HOTILE -
ADAPTER L
\ ‘-HOZZLE
=]

£1.ELYRODE
SUPPORY

178"

Lt

£
. \\_FLAH{LGM HEAD

BURNER  —?
QFY, PIBE 5716 = i
BuRAcR A Tsg deelivrie paE 15 B
AR TUBE 4 £ T3 FACE OF [AHER IR CONE)

ISLGT CovER

1[“““%
DECAL -~

Check the position of the electrode tips for gap
and spacing from nozzle.

ARROW IADICATES STANDARD FACTORY SETT{NG

Check alignment of bus bar contacts.

Unplug cad cell and wipe lens with a soft clean claoth.
Re-install lens.

Replace gun assembly and reassemble.




HOW TO CHECK COMBUSTION WHEEL ON A DIRECT DRIVE
0L BURNER

[0 Check combusticn air blower wheel.

1. Slide fingers through burnmer air intake and feel
the edges of the blower wheel blades. Generally,
dirty or clean wheels can be determined in this
manner. If a dirty wheel is found, remove wheel
from burner and clean.

a. Remove moter mounting belts.

b. Disengage coupling frem pump with 1/4" Allen
wrench.

c. Remove motor and blower wheel from burmner.
d. Clean scroll.
O Check burner motor drive belt or coupling.
1. When checking for line on blowef wheel blades,
push wheel with fingers to determine if coupling

is loose cn pump or motor shaft.

2. If loose, tighten Allen screws. The wheel must
be removed to get to the set screw for the motor.

[ Check fuel oil pump pressures.

1. Listen for pump whine (indication of high suctien
and restriction in supply line). Install vacuum
gauge in supply line. Vacuum should be less than
S inches {gravity feed) or not more than 10 inches
{outside buried tank-o0il level below burner)}.

Prosiura Gouga
4300 PSI Operating
Prosiura)

Vadum Gougo
{Optonal tqlet Cannostion)

Nortie Ling

lakel Lino

Retvra Ling

e When Usad Two Pipe)

2. install pressure gauge ON pump gauge port and
read pressure. The pressure should be 100 psi.

a. Fuel pressure too low - adjust pressure
to 100 psi.

b. Coupling disengaged or breken (no pressure)
re-engage or replace coupling.
0 Conduct combustion efficiency test.
1. Make sure the inspection door is tightly closed.

2. Allow the burner to run for at least 10 minutes
before making the combustion check.

11~

DRAFT GAUGE {PROCEDURE)
2. Make sure the draft gauge is level.
b. Adjust the draft gauge to zero.
c. Insert draft tube into test hole in vent.
3. Take a draft reading in the vent and record. If

necessary, readjust barometric damper to obtain
between 0.03 and 0.04 inches draft.

4. Take a draft reading through the inspecticon door and
record. If the difference between this reading and

the vent reading is more than 0.02 inches, a dirty
or restricted heat exchanger is indicated.

7
Ins#r) filter test paper into
TRUE-SFQT

g {ii sk

Wilhqrnw gas sample from  Geade soc? spat on 1es) poper
flue pipe by 10 pump strakes by camporison with thadings on scale

Smoére Tesz.

5. Take smoke reading in the vent pipe. Record.




SMOKE TESTER (PROCEDURE)

a.

b.

Insert the tester sampling tube into the vent pipe
sampling hole.

Place the Ffilter paper into the "holding slet" of
the tester.

Pull smoke tester handle through ten full pump
strokes, holding for several seconds between each
pumping stroke.

Compare the smoke spot on the filter paper with
the Smoke Scale Numbers on. the scale, matching the
sample with the closest color on the smoke scale.
Not mare than No. 1 spot. On some older furnaces,
it might be a No. Z spot.

Take a CO2 reading at the same location and record.

Push rubber conhector down — then
squeere bulh 18 times

2 Turn botlam side ep 2nd back again 3 z;:if”:;’: ievel an seale for percent:

CO; Tesz.

0y 1NDICATOR (PROCEDURE)

Q.

b.

NOTE :

Depress the plunger valve and adjust the co,
scale to 0.

Insert the sampling tube of the COz indicator's
gas aspirating assembly into the hole in the flue
pipe. The rubber cap end is placed on the top,
or plunger valve, of the indicator and held at a
depressed position.  The aspirator Tubber bulb is
next squeezed 18 times in succession. On the
18th squeeze, the depressed plunger valve is re-
leased before releasing the rubber bulb.

The indicator is now turned over twice, per-
mitting the test fiuid to run back and forth, and
forcing it to absorb the flue gas sample. This
turn-over motion is the same action one might make
with an hourglass or egg-timer.

The indicator is placed or heid in an upright, level
position and the test liquid is read on the scale
which is calibrated directly in percent COj.

The €0 should be between & and 10 percent and the
smoke reading should nct be more than a No. 1 spot.

If the smoke is more than No. 1, open the combustion
air contrel until the smoke drops to the Mo, 1
reading, then recheck the COz. It should not be
less than 8%.

After changing the air setting allow the burner

to run for 3 or 4 minutes before again checking smoke
nd COj.
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10.

If the CO0z is less than 8% but the smoke reading is
0, then cicse the combustion air control until a
light No. 1 smoke reading is obtained., Tighten
contrel locking screw.

If the CO02 reading is Iess than 8% and the smoke more
than No. 1, then corrective measure must be taken.

a. Check for leakage around the inspection door,
burner receiving tube and at the flue pipe
connection,

b. If there is ne air leakage, then the nozzle may
be bad and need replacement.

11.

Stack Gas Temperature Test.

Measure the stack temperature, record.

STACK THERMOMETER (PROCEDURE)}

12.

a. Insert thermometer intc the flue pipe sampling
hole.

b. Read the temperature on the scale when the
temperature has leveled out [ceases to increase).

c. Determine the "net" stack temperature by sub-
tracting the basement air temperature from the
thermometer,

Check combustion inefficiency. This is determined
by the measured COz and net stack temperature. These
two values should be set on the efficiency slide
rule as described below. The efficiency should not
be less than 75%, If it is less than 75% and the
C0z and smoke are satisfactory, then the stack
temperature is too high. Check the causes of high
stack.

a. Too much restriction in warm air or return air
system. .

b. Over-fired unit-nozzle too large.

COMBUSTION EFFICIENCY {PROCEDURE)

The slide rule has horizontal and vertical slide inserts.
The horizontal slide is moved until the "net" stack tem-
perature appears in the window marked "stack temperature’.
Next, the vertical slide is moved until the black arrow

points to the measured percent CO07.

Percent combustion

efficlency in stack loss are then indicated in the cut-cut
of the arrow on the vertical slide.

4 Syt st e (bt

Combustion Efficiency Chech.




13. Check flame with mirror. A poor or unbalanced
flame indicates a bad nozzle.

" Normal Flame Unbalanced Flame

O Check limit s_af'etg;;'? (S
.1; Turn off'pb#ér té fuyﬁdcg;:f 
.2. Disconnect ohe_ieéd_fb Blﬁﬁér mqur; :
3. [Insert high 1éhp§;étﬁre:£herﬁﬁﬁé£er”;ﬁ.ﬁIenhm._

“4. Turn power on and thermostat up. Furnace shoiild

_shut off on limit when temperature reaches:about '
This' should také: place .’

L 7200°E,.plus.or. minus. 10%.-
“in about 2 or 3 minutes.

D.Chegk'témperatufe'fiﬁef

If the homeowner: is satisfied with the comfort Tevel in
the home, this check could be skipped.

1. Make sure all doors are on furnace,

2. Place the thermometer in supply plenum positioned
out 9f direct line of the heat exchanger,

3. Place thermometer in return air plenum close to
the furnace.

4. There should be &5 depgrees to 95 degrees differ-
ence between the thermometer in the return air
duct and the thermometer in the supply duct.

5. If the temperature difference is less than 85
to 95 degrees, the blower is running too fast.
Slow blower down.

6. If the temperature difference is more than 85 to
95 degrees, the blower is running too slawly,
speed it up.

NOTE:
rise,

Systems with less Btu will have lower temperature
Check AGA name plate for correct temperature rise.

Checking Temperatura Ri_sa
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HOW TO REDUCE OR [NCREASE BLOWER SPEEDS

The speed of the various types of blowers can be changed
where necessary in the following ways:

BELT-DRIVE ADJUSTABLE SHEAVE

A, LOGSEN ALLEN SCREW.
B, TURM OUTSIDE SHEAVE TO

SLOWER DECREASE OR INCREASE SPEED.

w

F asren

DIRECT-DRIVE SPEED CONTROLLER -

FR ", SPREQCONTROLLER - .
RLACK . :
WHITE : HOM L
- i l
- ¥
i
§IvQVE

11 MOTOR LEAD
i To CHANGE
f mOTOR SPEED

TAP WOUND MOTORS

TO LINE
VOLTAGE
FOWER
SUPPLY

USE PROPER COLOR TAP
FOR APPROPRIATE SPEED.

O Check primary controls.




CHECK CAD CELL

Cad cell leads are connected to terminals indicated,
Either may be connected to either terminal since there
is no polarity.

1. While the burner is operating discennect the cad

; cell leads at the primary controls., The burner
should stop in 30 to 90 seconds. 1f it does not,
the primary controi is faulty and should be re-
placed.

2. After two minutes, connect an ohmeter to the cad
cell leads and read the cell resistance. This re-
sistance must be more than 100,000 ohms, A lower
reading Indicates iight leakage inteo the burner,
Check all burner access openings and seal against
light if necessary.

{ow Voltage Wiring

THERMOSTAT

FLAME
DETECTOR

3. Turn off the disconnect switch., Insert a jumper
wite into one of the cad cell connections on the
primary control.

4, Turn the power back "on." DBurner should not start.
1f it does, the primary control is faulty and should
be replaced, :

5. Push the reset lever on the primary control. The
burner should start.

6, When the burner has fired, jumper the cad cell
connections on the primary control,

“ 7. While the burner is running, read the resistance of
the cad cell. It should not be more than 1000 ohms.
If the resistance exceeds 1000 ohms, the cad cell
is either dirty or faulty. Clean or replace the
cell when oil burner service is reached,

Possible Cause of

Trouble Correction

Open circuit in Replace {e&ll {or Cell Assembly)
Cell of 956 Flame Detector. Do not
disturb position of bracket or
socket assembly,

Flame detector
improperly
positioned.

Locate flame detector according
to the burner manufacturer's
specifications,

8. Turn off the power, burner will stop. Turn the power
back on and burner should not start. If it does, the
primary control is faulty and should be replaced,
Turn off the power, remove the jumper wire and re-
connect the cad cell leads to the primary controls.

9. Turn power "QFF". Remove the jumper wire and re-
connect the cad cell leads to the primary control,

O Check furnace vent for rust,

-14 4,

BENCH PRIMARY CONTROL CHECKX OUT

1. Connect light bulb in-place of the oil burner
motor using the orange and white wires.

2. Apply 115 volt power as per diagram.

3. Check transformer for 24 volts across R § C, stick
wire in R & C terminals. Wipe ends to see if you
get sperk. If you get spark, transformer is OX.
If not, transformer is defective; no further need
to check control.

4, Jumper R & W low voltage terminal block.

5. DPlace a 2000 ohm resistor in one terminal of flame
detector F terminal.

§. Energize power supply.

7. Reset manual rteset.

8. Bulb should light indicating burner is cperating.

9. Let control operate in this fashion. Comntrol should
trip cut on safety in 30 to 50 seconds. Light bulb
goes out. This proves safety switch is working
properly.

10. Let safety switch ceel for about 5 minutes or a
little lenger.

11. Reset manual reset lever.




For Use with BACHARACH Combustion Testing Instruments

Jwnet
Street
City Phone

Qccupant

Street
City Phone

Work Authorized [] by Owner [ by Occupant

Signctura of parsan authorizing work

I—Preparing for Combustion Test

1. Open main burner switch, {for BACHARACH tes? instrumants),

2, lnspect ond clean out occumulated oil in cambustian &. Insert TEMPOINT thermomater {200.1000° F. range).
chamber. through % diometer hole in flue pipe.

3. Advence thermastar, (5-10° F) 7. Open inspection pert or door,

4. Close remate goniral burner switch, 8. Adjust lame mirrer,

5, Moke V" diameter hole in Ave pipe ond overfira 9. Close main burner switch, ($terting burner.}

ll—Cembusiion Tas! Precedure and lnspection Data

HIGH PRESSURE GUN-TYPE BURMERS

BY

Order No Dote
Taken by

Condition Reported
[ Mo Fire [ tnsufficient Heat
[ ExcensiveQil Cansumption [ Oder
[[] Burner Ignites, then Gaes Qut [[] Noise
[ Burner pufts . . . [] On Start; [] On Step
OTHER

DATE TIME
[[J PROME FOR APPOINTMENT

NAME DATE

DATE TIME

When Service Wanfed

lob Assigned to:

Job Completed:

Signoture of Sarvice Man

Hl—Adjustments and Repairs

Make adjustments, install replocements, and fuena-
up os required. Indicate, in spoces provided
below, work dane before repeating the tasts
listed under "“¥".

TEST NO. - TEST NO.
STEF Obsarve—and mark whiy ¥ 1h21314 STEP| Observawand write In data 1 b 3 4 Write in “A” for “Adjust”; “C" for “Clegn”,
. - “R" for “Replace™. Mork *' v" for other work,
1 | FLAME IGRiTION . 'mfont i0 A and describe it on the bock of this sheat,
B o | TERAP. °F. if nacessory,
- Delayad .
. a1 A B BEFORE TEST NO,
: © Dossrignte | L 11 | HET STACH TEMP, °F. WORK PERFORMED A S R
e R X : Subtroc? bosament tamp. -—
2 FLAME CGLOR . Qrange .- . (stop 10} from Aus pas BURNER AIR SHUTTER
1 foma shawrs two Yaltow, 1. tamp. (itop %) 3EAL AIR LEAKS
colors check both BURNER AIR BLOWER
Whita E 12 ; FLUE DRAFT in inchos wotar, TURBULATOR
- : . L !l.rm;uma hale wed for AlR CONE
) Sparks ) . stock tamp. test] BARGMETRIC DAMPER
: . g BURNER IGNITION—
3 | FLAME SKAPE Unifarm . . 13 | FYRITE READING % Cd2 SAFETY COMTROL
top-ded lfm lame hola ‘:tﬂrd UMIT CONTROL
" or ttack temp. tast) FLECTRODES
4 | FLAME IMPINGERIERT At Bemam ELECTRODE CABLE 1
14} TRUE-SPOT SRIDMNE READING
At sides TRAMSFORMER
{v1o 10me hole uvied for
stock temp. teu} AfR_FILTERS
At raar NOZTLE
5 | GDOR Naar Burner 15 ; FIRE EFFICIENCY FIMDER NOZNE STRAINER
%, CORBUSTION EFFICIENCY PUMP STRAINER
Use Symbol Crat Regulotar PUMP
fa) *{v] ” {Opon Main Burner Switch) BiL FiTER
T Obiurvation Door
5 _ : 16 | FLAME CUT-DFF (Seconds) Oll_PRESSURE
= Ramla. - S T . Estimota fime required in P
wl 8 HOASE B i S soconds for fiome to disoppoeor PUME CUT QFF
= Hunm oftar buner stops COMBUSTION CHAMBER
= - . i e BURNER POSITION
Use Symbot - Pulsgtien” 5 [T = O rmeiie ot BELE-COUPLING
(ll)e ()':?]0 S . - A . -+ 3 | .. l? m PRESS"RE (psl) Sion
. : Sort s O N Maosured with oil gouge
: - : : : instaliad on pump CHIMNEY REPAIRS
£ Running P O IS Sl FURNACE/BOILER CLEANED
3 e 1T [ | 18] FeEo e SUCTION (inches)
" i B 2 - LSS [ W A Maeasurad with vatuwm gavge .
ol 7 |soor peposty P installad in faad lino I¥V—Final Inspection
= _. (Open Main Burner Switch .
Use Symbal Comb:, Chambar{ : Romove Noxzle Assambly) - i
z) {v} {a) Repeat the combustian chaeck-ups listed under
Fﬁusaiﬁoiiéf 19 | HOZILE Size—Gph "i", ond enter dolo in proper rpocas,
: . {servica it nos- (b} Check sach of f!}o following for proper tatting,
i TESY MO eapary, than fyp /M operotion, or condition.
STEP|  Obsorvo—and writa indar | 1y | 3% N9 rainutal) vRe S [0 MAIN BURNER SWITCH [ THERMOSTAT
5 - — Spray Angle] [J BLOWER CONTROL O LT CONTROL
8 ﬂ‘.’a;ﬁ’;{'ﬁa’iﬁ’”} - [ PUMP CONTROL [ LUBRICATION
in inches Woter 20 | £oMBUSTION Dapth O LOW WATER CUT OFF [J Ol LEAKS
- - CHARPER " [J CtRCULATING-AR FAN (] AIR FLTERS
9 | TEMPOINT READIKG [ SIZE benath CONDITION OF FUEL OIL__
FLUE GAS TEMP. °F Widih " FLAME FAILURE CUT QFF TIME__________ SEC.
Whaen constant ton;— ’ IGNION CUT OFF TIMAE. i SEC,
pergtyra is reochad Aroa 1q. in.

Uye Ravorse Side to Liat Equipmenl ond for Noter and Commanis

Copyright 1951
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