
INTRODUCTION

This manual- has been prepared to assist in the installation, operationt
and maintenance of yor:r burner. Before installation, starL-up, or operation
of the burner, please read this manual earefully.

Due to the variation in engineering specifications, state and local
codes, utility and insurance underrriterst requirenents, the contents of
this manual are of a general nature. ff additional inforrnation is reqrrired
or qugstions arise concernj.ng specific requirements, please contact your
Iocal'representative or the factory.

This combination gas-oil burner is listed by Underwriterst laboratories
fnc. and is approved by American National Standards Institute, the states of
Massachusetts, Connecticut and the city of New York.
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INTRODUCTION

This manual has been prepared to assist in the installation, operation,
and maintenance of your burner. Before installation, start-up, e>r operation
of the burner, please read this manual carefully.

Due to the variation in engineering specifications, state and local
codes, utility and insurance underwriters' requirements, the contents of
this manual are of a general nature. If additional information is reqllired
or qu~stions arise concerning specific requirements, please contact your
local-representative or the factory.

This combination gas-oil burner is listed by Underwriters' Laboratories
Inc. and is approved by American National Standards Institute, the states of
Massachusetts, Connecticut and the city of New York.
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SECTION .I

@NERAI II\E9nM,ATIoN - GAS-OE

NATUML GAg...

is a gas consistlng principally of combustible gases, methane (CH, )
and eth-.ne (CrH.) and son€ non-conbustible gases, nitrogen (t.I2) ana ca?-
bon dioxide (C051. ft has a thermal or heating value ranging-fron 950
to I,L25 WU/eubic foot with specific gravity of about .55. Ten cublc
feet of air is required to completely burn I cubic foot of gas. tlhen
burned ideally, the rnaximum anount of earbon dioxide in the waste gases
is about l2l. There should be no carbon monoxide. The naximum theoreti-
cal flame tenperature is about 3550 degrees Fahrenheit and it is a rela-
tively slow burning gas.

is composed of about I5l hydrogen and 85S carbon, thus it ls caIled a
hydro-carbon compound. It has a thermal or heating value of about 14010@
BTU/gaIlon r,rith a Saybott vJ,scosity (gravity) of 38 maximum and a niniuum
of 32. Approrcimately 2219 cubic feet of air is required to burn one gallon
of fuel oi-I. Wtren burrred in ideal conditions, the maxi.mum carbon dioxide
in the waste gases is about 15% and there should be no snoke. The l\rel oll
used should conform to U.S. Comnercial spccifLcatLon #CSl2+8.

SECTION II

GENERAL INFORUATION - BURNER

BURI{ER DATA CHART (Appendix, pagc If)

The table on Appendil, page fI lists the standard burner and gives
pertinent information, such as fuel input, motor size, gas train data,
and oi l  nozzles, etc.

The burner you receive nay varT slightly in equipment frorn that shown
ln the table, due to your speciflc Job requirsnents.

FUEL INFORMATION

FueI OiI  -  #l  or #z atst i t late fuel  ol l .
Gas - Natural.

PARTS IMFORMATION

Any naJor replacement part can be easily located in
parts list section of this nanual. This section contains
parts drawing rrith ltentzed parts list. (Appendix, page

Lhe
a,n

D()

illustrated
expJ-oded
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SECTION I

GENERAL INFORmTION - GAS~ IL

NATURAL GAS •••

is a gas consisting principally of combustible gases, methane (CH )
and eth~ne (C2H6) and some non-combustible ~ases, nitrogen (N2 ) and ca~­
bon dio~ide (C02). It has a thermal or heating value ranging from 950
to 1,125 BTU/cubic foot with specific gravity of about .65. Ten cubic
feet of air is required to completely burn 1 cubic foot of gas. When
burned ideally, the maximum amount of carbon dioxide in the waste gases
is about 12%. There should be no carbon monoxide. The maximum theoreti­
cal flame temperature is about 3550 degrees Fahrenheit and it is a rela­
tively slow burning gas.

NUMBER TwO FUEL 0IL •••
Ii

is composed of about 15% hydrogen and 85% carbon, thus it is called a
hydro-carbon compound. It has a thermal or heating value of about 140,000
BTU/gallon with a Saybolt viscosity (gravity) of 38 maximum and a minimum
of 32. ApprOXimately 2219 cubic feet of air is required to burn one gallon
of fuel oil. When burned in ideal conditions, the ma.xi.mum carbon dioxide
in the waste gases is about 15% and there should be no smoke. The fuel oil
used should conform to U.S. Commercial specification #CS12-48.

SECTION II

GENERAL INFORMATION - BURNER

BURNER DATA CHART (Appendix, page II)

The table on Appendix, page II lists the standard burner and gives
pertinent information, such as fuel input, motor size, gas train data,
and oil nozzles, etc.

The burner you receive may va17 slightly in equipment from that shown
in the table, due to your specific job requirements.

FUEL INFORMATION

Fuel Oil - #1 or #2 distillate fuel oil.
Gas - Natural.

PARTS INFORMATION

Any major replacement part can be easily located in the illustrated
parts list section of this manual. This section contains an exploded
parts drawing with itemized parts list. (Appendix, page IX)
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AIR FIOW - CENTRIFUGAL SWITCII,

The electrLc motor for the blower which supplies combustlon air to
the burner ls equipped with a centrLfugal swLtch which is wired in series
ltith the gas and o11- switch. The swltch is normalJ-y open until- the speed
of the blower motor closes it and thus transfere po\trer to the change-over
switch. The gae vaLve or o11 valve wLlL not open until- the blower motor
Ls operat ing at ful l  speed.

OIL PIJ},TP

An integraL oil- pump - 3450 RPM, elngle or tlto-stage fuel unit is
dlrect driven from the motor ehaft wlth a flexible coupling. Note - It le
recommended that the o11 pump coupllng nay be removed when flrLng gaa for
extended petLods of tlme.

GAS PRESSURE

Gas service pressure between 4 and 14 lnches l,later coLumn
(I1I/c) must be provLded. under no cLrcumatances shouLd the equlp -
ment be operated on servLce preasure over 14t '  W/C.

THE }IAIN GAS VALVE

is a single function gas valve whlch opens when the 24 voLt output
from the DSI system i.s applLed. The valve operator ls a solenoLd oil
fi lLed operator providing quiet operatJ.on. MaxLnum capacLty J.s 4001000
3TU at a ltt pressure drop wlth natural gae.

THE OIL. SOLB{OID VALVE

is the main o11 valve, lnstantaneous type. A second o{L valve le
ava{1abLe upon request.

THE CONTROL CABINET.. . .  .

Ls burner mounted, has factory color coded wlring, and contains a
cad cel1 control  for oi l -  and a DSI system for the gas f i r ing. I t  also
contains the 24 volt transformer, terrlnal strip and purge tJmer. A
burner ON/OFF sr^ritch is available upon request. The cad cell- control
is mounted on the exterLor of the control cabLnet on the left hand slde.

THE GAS PRESSI'RE GAUGE. . . . .

ls a dlaphragrn or inclLned gauge used for inltLal adJustment and
ProPennelntenance on aLl Lnstallatlons (not furnLshed ae etandard) .

OIL NOZZLBS

The standard nozzles furn{shed wl.th the burner€ are of the standard
elnplex type and the nozzle uarkLng Le the Lnput rating at 100 PSI.

^ 
t^^ r ,F

AIR FLOW - CENTRIFUGAL SWITCH

The electric motor for the blower which supplies combustion air to
the burner is equipped with a centrifugal switch which is wired in series
with the gas and oil switch. The switch is normally open until the speed
of the blower motor closes it and thus transfers power to the change-over
switch. The gas valve or oil valve will not open until the blower motor
is operating at full speed.

OIL PUMP

An integral oil pump - 3450 RPM, single or two-stage fuel unit is
direct driven from the motor shaft with a flexible coupling. Note - It is
recommended that the oil pump coupling may be removed when firing gaa for
extended pariods of time.

GAS PRESSURE

Gas service pressure between 4 and 14 inches Water Column
(W/C) must be provided. Under no circumstances should the equip­
ment be operated on service pressure over 14" W/C.

THE MAIN GAS VALVE .....

is a single function gas valve which opens when the 24 volt output
from the DSI system is applied. The valve operator is a solenoid oil
filled operator providing quiet operation. Maximum capacity is 400,000
BTU at a 1" pressure drop with natural gas.

THE OIL SOLENOID VALVE.•.•.

is the main oil valve, instantaneous type. A second oil valve is
available upon rpquest.

THE CONTROL CABINET .•...

is burner mounted, has factory color coded wiring, and contains a
cad cell control for oil and a DSI system for the gas firing. It also
contains the 24 volt transformer, terLinal strip and purge timer. A
burner ON/OFF switch is available upon request. The cad cell control
is mounted on the exterior of the control cabinet on the left hand side.

THE GAS PRESSURE GAUGE .•••.

is a diaphragm or inclined gauge used for initial adjustment and
proper maintenance on all installations (not furnished as standard).

OIL NOZZLES

The standard nozzles furnished with the burners are of the standard
simplex type and the nozzle marking is the input rating at 100 PSI.
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. THE COI{BUSTIO}I mAD.se

is a unique firing head that incorporates an independent gas head, as
well as an independent oil head. ff the gas portion i-s not t_o function the
burner can be operated on oil without a contril component chinge. This is
also true with the oi1 porbion of the burner. 'l'10 GAS PILOT IS RBQUIRED FOR
OIL IGNITION 0R GAS IGNfTION. The oil firing is identical to a standard
type oil burner in the current market.

GAS-OI SWITCHING

The burner fuel system is designed to be sw'itehed from gas to oil or
from oil to gas. A manual change-over switch (the fuel seleetor sw'itch)
is provided on top of the control cabinet.

BI]I?NER IIISTALLATION

GRNERAL INFORMATION

The brrrner is shipped as a factcry assembled unit. The burner control
cabinet is factory wired and color coded. The standard morrnting is at the
rear of the burner.

NOTE: Before instal l ing blrrner,  careful ly check the fol lowing:

.1. Combust ion air  suppl l '  -  The coi ler room in whj-ch btrrner is located
must be provided wi-th arr adequaLe fresh air Sripp1y to assure proper combrrs-
t ion. The venLi laLion opening shoul-d not be less than 1.0 square inch of
free opening per 11000 BTU of brrrner input.

2. A stack and breeching shoul-d be used on al" l  instal lat ions.

3. ,llectrical connectj-on - The power suppl;g mrst agree with brrrner
requirernents. AI1 wiring nust be done in accordance wiLh the National
i lectr ical  Code and l-ocal ut i l i ty and code requirements. The burner
elecLric power should be provided from a separate fused disconnect switch
located in t ,he boi ler roo:n. (Frrse protect ion should be the r ts low blovCt
typu ) .

BUF"NER GASKEI

Cernent asbeslos rope qaskeL or instal l  the sheet easket furnished
with burner on the burner mounting f lanqe. This wi l l  pre'rent,  leakage of
cornbust ion gases from the boi ler f i re box, Pacl< insulaf j -ng rnater ial
around f lame rod and electrode before ins+-al l ing cover box.

BUFMTIR I{OU]VTIllG

Attach burner to the boiler fr"ont plate by firml:f tightening nuts
on the mounting str ids so that a r igid instal laLion is accompL.i-shed.

NOTE; l" iake sure burner is level before t ightening.
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THE COMBUSTION HEAD •••

is a unique firing head that incorporates an independent gas head, as
well as an independent oil head. If the gas portion is not to function the
burner can be operated on oil without a control component change. This is
also true with the oil portion of the burner. "NO GAS PILOT IS REQUIRED FOR
OIL IGNITION OR GAS IGNITION. The oil firing is identical to a standard
type oil burner in the current market.

GAS-OIL SWITCHING

The burner fuel system is designed to be switched from gas to oil or
from oil to gas. A manual change-over switch (the fuel selector switch)
is provided on top of the control cabinet.

Bl!PN"":R INSTALLATION

GENERAL INFOR~~TION

The burner is shipped as a factory assembled unit. The hurner control
cabinet is factory wir8d and color coded. The standard mounting is at the
rear of the burner.

NOTE: Before installing burner, carefully chec'.< the following:

.1. Combustion air supply - The boiler room in \'fhich burner is located
must be provided with an adec;.uate fresh air sl~pply to assure proper combus­
tion. The ventilation opening should not be less than 1.0 square inch of
free opening per 1,000 RTLI of bl1r:1er input.

2. A stack and breeching sho'lld be used em all installations.

3. :~lectrical connection - 'l'he power supply r.l1lst agree with h'lrner
requirements. All wiril1g must be done in accordance with the National
Zlectrical Code and local utility and code requirements. The burner
electric power should be provided from a separate fused disconnect switch
located in the boiler roo:n. (Fl;se protection should be the "slow blown
type) •

i3UE~rr:;j{ GASKET

Cement a0hp.5tos rope gasket or install the sheet gasket furnished
with burner 0'1 thn. burnp.r mounting flan~p-. This will prevent leakage of
combusti0n p;as!5s from the boiler fire box. Pack insulating material
around flame rod and alectrode before installing cover hox.

Attach burner to the boiler f"ront plate by firmly tightening nuts
on the mounting studs so that a rigid installation is accompl~shed.

NOTE: r~ke sure burner is level before tightening.
,.
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GAS TRAI\I

Instal i  Lhe gas Lrain components, which are not factory mounted, on
burner and connect to gas supply.  Refer to Appendix,  page VI for correct
gas lrain sequences and deLai led information.

REFMCTOhY CFU\MBI'R

CharL il3, (Appendix, page l/) shows the rninimun dimensions to be used
for lhe construct ion of combust ion chambers for the burner.  i f  i t  seems
necessary *"o reduce ei ther the length or widfh below the mininum shown'
the company musf be consul led before any reduct ion is made. The total
boi ler volune ( including space above cornbust ion chamber) should be approx-
imately 1.25 cubic feel  per boi ler  horsepower.

Consult any and aI1 special drawings furnished by l{a'ne Home Equipment
Company, Incorporated.

GAS PIPIIIG - CT,IJTIi,AL

Gas piping should be instal led in acccrdance with Lhe l lat ional Board
of Fire l lnderwri t ,ersr Pamphlel  i l5L, ana Ameri-can Standards Assoeiat ion
tsul let in Z2I.3O and a} l  other l -ocal codes which may apply.

tsui tding gas piping should be sized to prcvide Lhe required mi-nimrtm
nreqqlrra r f  f  L 'oyrvseqrv sv u,,e manual gas ccck when operat ing aL the maxinttm input.  See
Charl  #t  (Rppendix,  paqe I I I )  for gas pipe f low capacit ies for var ioi is
pipe.sizes and pressure t i rops. Consult  you:" local rr t i l i ty concerning
quesbions on qas Dressulres, al lowable gas pipi-ng pressure drops, and l-ocal
codes and ut l l i ly nipinl ;  : .equirernents. l latural  gas pressure regulators and
manual gas cocl :s ior the nain brrrner wi l l  be suppl ied wj- th the burner.

The gas train conLrol size furnlshed with the burner and the ndninum
gas pressure required at the rnanifold are shoun on the brrrner data sheet,
(Appendix,  page i f ) .  These gas Lrain control  s izes are for the standard
burner and are based on natural gas. Consult the factory for gas train
sizes other than standard.

cll, PTPING IrrFORilATIO-il

(li.efer to pump l-iterature for proper installation)

FU]IL CIL SYS?Ei4

The brrrner is designed for use with
burned wiLhout an;' preheating equipment.

OIL TAIJK LOCATIOI.J

#I or #2 fueL oi1s, which can be

The rules of t,he iilational Board of Fire llnderwriters (Pamphlet /131)
and local codes and regulations should be followed in locating and instal-
ling oi1 storage tanks and burner.
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GAS TitAI'I!

Install the gas train components, which are not factory mounted, on
burner and connect to r,as supply. Refer to Appendix, page VI for correct
gas train sequences and detailed information.

R2:FRACTO'RY CHAM8 i':R

Chart ij3, (Appendix, page IV) shows the ffilnlmu~ dimensions to be used
for the construction of combustion chambers for the burner. If it seems
necessary to redt:ce either the length or width below the minimum shown,
the company must be consulted before any reduction is made. The total
boiler volu1l8 (including space above combustion chamber) should be approx­
imately 1.25 cubic feet per boiler horsepower.

Consult any a~d all special drawings furnished by :1ayne Home Equipment
Company, Incorporated.

GAS ?IPPJG - GL~tf:~!U\L

Gas piping should be installed in acccrdance with the ~Jational Soard
of Fire {Onderwriters, Pamphlet 1154, a:1d American Standards Associatio'1
Bulletin 221.30 and all other local codes which may ap~ly.

Building ,c;as pipin~ should b~ sized to provide the required minim:lm
pressure at the manual gas cock when operati'1g at the maxi:nllm input. See
Chart III (Appendix, pa~e III) for gas pipe flow capacities for vario"s
~ipe.sizes and preSSClre drops. Consult your local 1ltility concernin?,
quest-ions on gas pressllres, allowable gas piping pressure drops, and local
codes and utiJity ~iping requirements. ~atural gas pressure regulators and
manual gas coc 1:s for the mai~ b:lrner will be supplied with the burner.

The gas train control size furnished with the burner and the mini:num
gas pressure required at the manifold are shown on the bllrner data sheet.
(Appendix, pagp. II). These gas train cant~ol sizes are for the standard
burner and are based on natural gas. Consult the factory for gas train
sizes ether than standard.

Cn. PIPING INFOR:rATION

(:7.efer to pump literature for proper installation)

FU::L en. 3Y S7:;1,;

The burner is designed for use with #1 or #2 fuel oils, which can be
burned without any preheating equipment.

OIL TANK LOCA1ICN

The rules of "4he i'!ational Board of Fire Underwriters (Pamphlet 1131)
and local codes and regulations should be followed in locating and instal­
ling oil storage tanks and burner.
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cIL giul-gjrir vALVll

A hand shut-off valve should be provided in the suction line near
the burner and also at the fank or near the wall where the suction line
ccnes through from an orrtside tanl<.

CI{i'CK VAL\N AND FILTER

If the top of the tank is below burner level, use a check valve in
the suction lino on the burner side of the hand valve nearest the tank,
inside the building. An oil filter is required for all installations.

NOTE: Select a check valve
suitable for /12 o:,L,

of the sprinq-loaded soft-seated type
which will seal tightly with a 1ow head.

BLI]INER START-IiP

GI,TIERAL INFORMATIgN - ALL IrtrEL-q

A representative of the owner or the operalor of the equipment shottld
be present to receive instruct ion in care and ad. jr :stment of the trni t .  l ' lhen
the ini t ia l  sLart-up has been completed, Lhe repr"esentat ive or operator
should sign the start-rrp form used, acknowledging that instruction has been
received and a date recorded for the starL of f ree service period, i f  i t  i -s
to U.e provided.

Proper combirsLion adjustrnents involve setting the fuel inp,rt rates
and the combust ion air  to achieve maxirnun pract ical  ef f ic iencies on ei ther
fuel. It is recommended that the adjustments for oil burning be made first
on the burner. The nratched inputs of oil and gas can then be easily ac-
complished by matching fhe gas to the oil by adjusting the gas pressure
regulator.

The operator should become familiar with the location and purpose of
all controls covering the burner operation. The schernatic wiring diagram,
(Appendixr page V) and identification naterial in this manual- shon the
valves, instruments, and electr ical  controls which regulate the burner
operat ion.

Bf,FORE START-UP, CAREFULLY CFIICK TTII1 FOLLOIIING:

a. The oi l  tank is f i t led and oi l  piping completed and tested.
b. The qas ut i l i ty companv has been not i f ied in case Lhey require

a representai ; ive on the job during start-up of gas-fue1 equip-
ment.

c. Gas piping into building meter and service regr-rlator have been
instal led, tested, and ready for service.

d. AI1 electrical wiring and power connections have been completed.
eo Cit l '  gas or heat ing inspector has been not i f ied when appl icable.
f. iutrake certain the boiler is pr.operly fil led with water.
g. Check to see i f  boi ler breeching and stack passages are open and

unobslructed.
h. Open',boi ler damper, i f  provided.
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en.. SHUT-0FF VALVE

A hand shut-off valve sho~ld be provided in the suction line near
the burner and also at the tank or near the wall where the suction line
comes through from an outside tank.

CHECK VALvr. AND FILTER

If the top of the tank is below burner level, use a check valve in
the suction line on the burner side of the hand valve nearest the tank,
inside the building. An oil filter is required for all installations.

NOTE: Select a check valve of the spring-loaded soft-seated type
suitable for #2 oil, which will seal ti~htly with a low head.

GENERAL INFORMATION - ALL FUELS

A repres'mtati 'Je of the 0wner or the operator of the equipment should
be present to l"eceive instruction in care and ad.iu3tm~nt of the unit. ~1hen

the initial start-up has been completed, the representative or operator
should sign the start-up form used, acknowledging that instruction has been
received and a date recorded for the start of free service period, if it is
to be provided.

?roper combustion adjustme'1ts involve setting the fuel inp'lt rates
and the combustion air to achieve maximum practical efficiencies on either
fuel. It is recommended that the adjustments for oil burning be made first
on the burner. The matched inputs of oil and gas can then be easily ac­
complished by matching the gas to the oil by adjusting the gas pressure
regulator.

The operator should become familiar with the location and purpose of
all controls covering the burner operation. The schematic wiring diagram,
(Appendix, page V) and identification material in this manual show the
valves, instruments, and electrical controls which regulate the burner
operation.

BEFORZ START-UP I CAq~FULLY Cl-CCK THE FOLLO\HNG:

a. The oil tank is filled and oil piping completed and tested.
b. The r;as utility company has been notified in case they require

a representative on the job during start-up of gas-fuel equip­
ment.

c. Gas piping into building meter and service regulator have been
installed, tested, and ready for service.

d. All electrical wiring and power connections have been completed.
e. City gas or heating inspector has been notified when applicable.
f. i~ke certain the boiler is properly filled with water.
g. Check to see if boiler breeching and stack passages are open and

unobstructed.
h. Open',boiler damper, if provided.
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set che burner controL swlt .ch t tof f t t .  Turn on the burner power at
the dLsconnect sl^ l lueh or breaker,  Check the voLtage wl-th a-meter between
termLnals L and 2 on termLnal str lp ln the burner conrrol  cabinet.  I f  the
voltage ls not withln i .10-f20 vol ts,  contact the l -ocal-  electrLc uct l l ty "

LIGHTING - STARTUP

sEE: rNSTRUcrroNS FoR LTGHTTNG- (App,,  pg. r)  or neral  insrrucrLon
plate on top of  control_-cablnet.

Measure the motor runnlng current after f lnal  alr  adjustments have
been made. The current shoul-d not exceed ' rmotor servLce factor amps"
plus 152 shown on the moLor nameplate. check the control  vol tage on
terminals l  and 2 as motor star-16. The voltage shoul-d not drop even
momentar i ly beLow 100 volts or dLff lcul ty may occur ln concrol  operat lon.
Extreme voltage drop lndtcates lnadequate servlce wlre size to the motor.

LIMIT & OPERATING COMROL CHECK

Permlt  burner to operate unt l . l  the desired operatLng pressure is
reached, which wtLl  be Lndlcared on the sleam or temperature gauge.
Burner should shut off  near thl-s point l f  proper sett ing has been made
on dperat ing controJ-.

The Hl-Limit  control  Ls normal ly set 2 or 3 psl  or 15 ro 20 degrees
hJ.gher than operatLng control ,  dependl.ng on'whether the heat lng system
Ls steam or hot water" The operat l .ng controL may be sec hLgher than the
l- imit  controL to check operat lon of the Hl-Ltmtr control .  After checking
Hl-Llmit '  reset oPeratLng control  at  desired sett lng and observe burner
cut- ln polnt as pressure or temperature dr:ops and cu!-out polnt as
Pressure or temperature r lses. Some readJustLng of operat lng controL
may be necessary to match desired operat lng pressure or Eemperature.

When the burner is operatlng, open the bl-ow down valve on the low water cuc
off. The flame shouLd l-mmedlately cut off ae the water leaves the low
Irater cut off. The burner should restart automatlcalJ-y when the proper
level of  water in the low $rater cut of f  Ls re-establ lehed.

EI'{ERGENCY SHUT,OFF SWITCH

If  used,

BURNBR START

should be checked to make sure that it shuce off the burner"

UP FORM

The following readlngs should be taken and recorded on burner srarr-
up form after f indl  adJustments have been made:

A. Mi.croamperes from sensor
B. Carbon DLoxlde (CO2) percenrage ln stack gaeee
C. Snroke indlcatlons From SheLl Bacharach e"iLe. (o11)

- D. CO lndlcat lons ln stack gases (Gae)
E. Stack temperature

8lL5 |  73

-6-

VOLTAGE CHECK - 115 VOLT MOTOR & CONTROLS

Set the burner control switch "off". Turn on the burner power at
the disconnect switch or breaker. Check the voltage with aMmeter between
terminals 1 and 2 on terminal strip in the burner control cabinet. If the
voltage is not within 110-120 volts, contact the local electric utility.

LIGHTING - STARTUP

SEE: INSTRUCTIONS FOR LIGHTING- (App., pg, I) or metal instruction
plate on top of control_cabinet.

MOTOR RUNNING CURRENT AND VOLTAGE CHECK

Measure the motor running current after final air adjustments have
been made. The current should not exceed "motor service factor amps"
plus 15% shown on the motor nameplate. Check the control voltage on
terminals 1 and 2 as motor starts. The voltage should not drop even
momentarily below 100 volts or difficulty may occur in control operationo
Extreme voltage drop indicates inadequate service wire size to the motor.

LIMIT & OPERATING CONTROL CHECK

Permit burner to operate until the desired operating pressure is
reached, which will be indicated on the steam or temperature gauge.
Burner should shut off near this point if proper setting has been made
on operating control.

The Hi-Limit control is normally set 2 or 3 psi or 15 to 20 degrees
higher than operating control, depending on whether the heating system
is steam or hot water. The operating control may be set higher than the
limit control to check operation of the Hi-Limit control. After checking
Hi-Limit, reset operating control at de~ired setting and observe burner
cut-in point as pressure or temperature ~r~p6 and cut-out point as
pressure or temperature rises. Some readjusting of operating control
may be necessary to match desired operating pressure or temperature.

When the burner
off. The flame
water cut off.
level of water

is operating, open the blow down valve on the Low water
should immediately cut off as the water leaves the low
The burner should restart automatically when the proper

in the low water cut off is re-established.

EMERGENCY SHUTOFF SWITCH

cut

If used, should be checked to make sure that it shuts off the burner.

BURNER START UP FORM

The following readings should be taken and recorded on burner start­
up form after final adjustments have been made:

A. Microamperes from sensor
B. Carbon Dioxide (C02) percentage in stack gases
C. Smoke indications from Shell Bacharach scale. (oil)
D. CO indications in stack gases (Gas)
E. Stack temperature

8/1S/73
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BURI\IER S!:ART UP FORM (continued)

F. Burner input (cpH-cas) (cru-oil1
G. Gas pressure on burner orifices
H. Oil pressure on oil pump
f. Burner notor vo1ts, amps
J. Control circuit volts

GAS START-U3: GENERAL

Leak check - Usc soap suds to check aII gas lines for leaks. AIl
leaks must be corrected before startlng burner.

BOILER PS'-PURGE

SEEI INSTRUCTIONS FOR LIGHTIIIG - (Appendix, page t) triat Sequenee

FLA}IE ROD AND EI,ECTRODE CHECK

Move the fuel selector sritch to Gas. The burner will 
u""qu"nc" 

in
accordance with the data in INSTRUCTIONS FOR LIGHTII{G - (Appendix, page 1).
Observe the nixing chanber cover plate with a flame mirror. ff no ignition
i.s observed, stop the burner and adJust the electroac (l/St to 3/L6t gap).
Rcfer to the tfElectrode Setting Detelltr, Appendixr page VIIf. Recycle the
burner and after ignition is observed, check the test neter signal to see
if the flame rod reading is in accordance with the control instruction sheet
(4 to IO Microampere). Allow control to sequence to running position and
turn the burner off.

ApJUSJITENT 0rI FrRrrlg : g:ESilAL

Shut off all manual gas cocks, if applicable.

PURGE OIL SYSTEI.{

Move the fuel selector switch to noflrt posltion. Remove the pipe plug
from the gauge port of the pump and install an oil pressure gauge capable
of reading at least I0O p.s.i. Turn the fuel selector switch on and allow
the punp to operate until purging is eomplete and o11- pressure is indicated
on the gauge.

CAUTION: If the gauge does not indicate prcssure within two minutes, turn
off the fuel selector sttltch. Prine the pump accordi-ng to the
fuel unit instruction sheet. Thj.s will prevent damage to the
pump through lack of lubrication.

OIL PUMP PRESSUNE

The oil purnp should produce at least 10O p.s.i. pressur?. AdJustment
is made rith a I/St hex wrench or a scr:ew driver.

sr.rorG ANAursIg

Allow ample time for stable combustion conditions to develop. Set the
alr adJustment band to result in a #2 (rnaximum allowable) or less smoke
spot (Bacharaeh scale ) .

12/Lt+/73
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F. Burner input (CFH-Gas) (GPH-oil)
G. Gas pressure on burner orifices
H. Oil pressure on oil pump
I. Burner motor volts, amps
J. Control circuit volts

GAS START-UP - GENERAL

Leak check - Use soap suds to check all gas lines for leaks. All
leaks must be corrected before starting burner.

BOILER PRE-PURGE

SEE: INSTRUCTIONS FOR LIGHTING - (Appendix, page I) Trial Sequence

FLAME ROD AND ELECTRODE CHECK
v

Move the fuel selector switch to Gas. The burner will sequence in
accordance with the data in INSTRUCTIONS FOR LIGHTING - (Appendix, page 1).
Observe the mixing chamber cover plate with a flame mirror. If no ignition
is observed, stop the burner and adjust the electrode (1/84' to 3/16" gap).
Refer to the "Electrode Setting Detail", Appendix, page VIII. Recycle the
burner and after ignition is observed, check the test meter signal to see
if the flame rod reading is in accordance with the control instruction sheet
(4 to 10 Microampere). Allow control to sequence to running position and
turn the burr.er off.

ADJUSTMENT OIL FIRING - GENERAL

Shut off all manual gas cocks, if applicable.

PURGE OIL SYSTEM

Move the fuel selector switch to "off" position. Remove the pipe plug
from the gauge port of the pump and install an oil pressure gauge capable
of reading at least 100 p.s.i. Turn the fuel selector switch on and allow
the pump to operate until purging is complete and oil pressure is indicated
on the gauge.

CAUTION: If the gauge does not indicate pressure within two minutes, turn
off the fuel selector ~itch. Prime the pump according to the
fuel unit instruction sheet. This will prevent damage to the
pump through lack of lubrication.

oIT.. PUMP PRESS URE

The oil pump should produce at least 100 p.s.i. pressure. Adjustment
is made with a 1/84' hex wrench or a screw driver.

SMOKE ANALYSIS

Allow ample time for stable combustion conditions to develop. Set the
air adjustment band to result in a #2 (maximum allowable) or less smoke
spot (Bacharach scale).

12/14/73
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Q\UTION,: Do not set the fire visually" Instruments are the only
reLiabLe method to determine Lhe proper air adjr.lstments"

COTANALYSIS

I^lhen the final oJ.1 pressure and air adjustmeats have been made, the
final air setting shouJ"d produce a COz gas aaalysis -in the vicinlty of 7
to 102 on natural gas and 10 to L27" on olL"

GUN ASSS{BLY

The burner has been shipped with the gun assenbJ.y adJusted to a
st'andard setting, deuernined thru.ax,Eansive te.st^Lng in varLous boiLers"
To determine Lf the drawer ,assenbly i.e ia the proper loeation, consult
the heatLng equJ.pment lLterature. A labe1 with an.atrow is Located
under the adJust ing plate"

It ls possible that a eJ.ight in or out adJustment nlght be
necessary for a partJ.cular boil-er condLtLoa, this, however, should
be a rare case.

DRAFT

A nl.nimum draft over the f,ire.of .02 lnches water colunn (MaxLnun of

"05" W.C") must be malntal"ned.unlesa.otherwise specifled by the nanufacturer.

8/L5/73
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CAUTION: Do no,- set the fire visually, Instruments are the only
reliable method co determine the proper air adjustments.

When the final oil pressure and air adjustments have been made, the
final air setting should produce a CO2 gas analysis in the vicinity of 7
to 10% on natural gas and 10 to 12% on oil,

GUN ASSEMBLY

The burner has been shipped with the gun assembly adjusted to a
standard setting, determinad thruextensive tes~ng in various boilers,
To determine if the drawer assembly is in the proper location, consult
the heating equipment literature. A label with an arrow is located
under the adjusting plateo

It is possible that a slight in or out adjustment might be
necessary for a particular boiler condition, this., however, should
be a rare case.

DRAFT

A minimum draft over the fire,of .02 inches water column (Maximum of
.05" w.e.) must be maintained ,unless otherwise specified by the manufacturer.
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INSTI'I"UC?IOI{S FOR LIGHTIIIG
ccl,tsINA TICi'tjAlpJL EUFNEn

nA(--unJ

A. SAFETY CIf,CK

I. i,love the FIJIL SIiLECTCR switch to the CFF posi.tion.
2. Allow a five nri-nute complete shut off period before relighting.
3. Set the operat ing control  to cal l  for heat,  turn the manual gas

cock off and move the FUIL SEIfiCTCR. switch to GAS.
4. An automatie 30 second prepurge cycle will then conmence.
5. The spark ignition will start after the prepurge cycle. The

ignit i .on wiI I  last for s ix seconds.
6. The gas control will go into a safety lock out which shuts off

the main gas valve, thereby checklng the control for flame
fai lure,

7. The GAS I,IANUAL FBSIT will trip in 15 seconds.

B. START UP STQINI\]CE

f . i,love the Flii i l S;iLICTOR swltch to the OFF posiLion.

.2,  A1low f ive rn- inutes to lapse.
3. Cpen the main gas cock.
l+. Push the iAS I'lAl,nlAL R.ESET butLon.
5. Move the FIEL SELECTOR switch to GAS. The gas will ignite

after the 3O second prepurge cycle.

OIL

cPERATIT{G SEQtEti.CE

1. Set the oper.a'bing control fo call for heat, and rnove the
FUEL SELECTOR switch to OIL.

2. An automatic 30 second prepurge cycle will then commence.
3. After the 30 second prepurge the spark will be established,

the oil valve will open and oil spray wi1l ignite.

INSTR0CTIONS fOR LIGHTI~JG

COvGIHATICH GAS-OIL BUPNF:l"{

GAS

A• SA FETY Cf-f'X K

1. i'Jove the FlGL SELECTCR switch to the CFr position.
2. Allow a five minute complete shut off period before relighting.
3. Set the operating control to call for heat, turn the manual gas

cock off and move the PU~L SELEC10R switch to GAS.
4. An automatic 30 second prepurge cycle will then commence.
5. The spark ignition will start after the prepurge cycle. The

ignition will last for six seconds.
6. The gas control will go into a safety lock out which shuts off

the main gas valve, thereby checking the control for flame
failure.

7. The GAS t1ANUAL PESi.T will trip in 15 seconds.

B. START UP S::QlrEl\!C;;;

1. Move the Fir;~L SJo:L;'-;CTOR switch to the OFF position •
•2. Allow five minutes to lapse.
3. Open the main gas cock.
4. Push the '";AS 11ANUAL RESET button.
5. Move the Fl~L SELECTOR switch to GAS. The p,as will ignite

after the 30 second prepurge cycle.

OIL

OPSRATING SI':Ql!ENCf·~

1. Set the operating control to call for heat, and move the
FUZL S~LECTOR switch to OIL.

2. An automatic 30 second prepurgc cycle will then commence.
3. After the 30 second prepurge the spark will be established,

the oil valve will open and oil spray will ignite.

-J.-
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BUFMiii-9AIA SHEdI

MoDIILS nnl/co - t,n/rc - rric - EHo

GAS IIIPUT CFH 245,000 BTU to 400,000
OIL INPUT cFIl L.75 Lo 2.85

(r-,w/m) iyoroR r/s H? - 3b5o RpM - r15 v. 60 HZ. -1 Ph.
(rH/c.o) uoroa r/u up - 3L5o RpM - it5 v. 60 Hz. -1 Ph.

(oru. /cc)puMp j4SoRPM-A&MSeries
(EH/Co) Pu'{P 3450 RpM - J & IR Series

FAN 5-Lh6n Diameter x 3-5/8'
c.D. TUBE 5-t/Zt SEE Appendix, page Vrr

GAs PIPs SIZE 3Iu,
TRAIISFORI,ER - CIt ONLY 115 V. 60 C:r. I Ph. - 10,000 V.

Secondary .interrupted sparl<

USFABLE TUBE LE}IGTHS See Fig. Vff
IGNITION - GAS 120 V. AO CY. 1 Ph - 19,OOO V.

Secondary interrrrtrted spark

OIL BUFNER NOZZLE See Chart #3

NASLIRAL-GAS

l,ianifold Crifice Size BTU Output
Prgssure Tgtal of_4 Ori.fices of lurner

3.2 ,'122 4oo, ooo
2.8 122 380,000
2.1+ #zz 350,000
1.8 ll22 280roo0
t.3 #zz 245,OOO

2.6 ilts 4oo,ooo
2.h #* 38o,ooo
2.O #16 350,Ooo

L2/h/?3

-II-

BUBm~R uATA SH~ET

GAS DJ?UT CFH
OIL INPuT G?H

(EHA/C;O) MOTOR
(CH/CO) MOTOR

(EHA/GC) PUHP
(EH/GO) PL1'1P

FAN
C.D. TURr:

MODELS EHA/GO - l,f-1/C'JC - ~hG - !~HO

245,000 BTU to 400,000
L 75 to 2.85

1/8 H? - 3450 RPM - 115 v. 60 HZ. -1 Ph.
1/4 liP - 3450 RP:-1 - 115 V. 60 HZ. -1 Ph.

3450 R?M - A & MSeries
3450 RPM - J & IR Series

5-1/16" Diameter x 3-5/F'f"
5-1/2" Sr~f. Appendix, pap,e VII

GAS PIP::;; SI2:
TnANSFORMSR - OIL ONLY

USfA8LE TUSE L~~GTHS

IGNITION - S-AS

OIL BUFNEH NOZZLE

3/4"
115 v. 60 Cy. 1 Ph. - 10,000 V.
Secondary .irlterrupted spark

See Fig. \J II
120 V. r-.O Cy. 1 Ph - 19,000 V.
Secondary. interrurted spark

See Chart #3

!\lATeRAL GAS

;'Ianifold
Pressure

3.2
2.8
2.4
1.8
1.3

2.6
2.4
2.0

Crifice Size
Total of ~ Orifices

d22
#22
#22
#22
#22

#16
#16
#16

BTU Output
of lJurner

400,000
380,000
350,000
280,000
245,000

400,000
380,000
350,000
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CHART #1

EqurvAtElfT LENGT,II OF PIPE - FEET

Pteaaure
_ Drop

Plpe Iochea
slze of 10 20 30 40 50 60 70 80 90 100 150 200

Iflchea Weter CI'B CfI{ CFB Cffi CIU Cfg CfE CFA CfE CFII CPll CFE '

-cEABr-/Z-
speclf lc Specif lc specif lc Spectf tc Speclf lc Spectf tc
Grav{ty Factor Crsvlty Factor Gravlty lacto! gtavlty tr'actot GlavLty Factot Clavtty Factor

0,2
0.5
1.0

180
285
{+UJ

L2B
202
286

104
L64
232

90
L42
20L

B1
L28
181-

73
116
L64

68
108
153

63
101
143

60
9s

r_34

57
91

L29

47
73

103

40
63
89

1

0,2
0,5
1.0

362
573
810

256
405
573

209
330
466

r80
286
379

Lb/.

256
362

I 48
234
331

LJI

2L6
306

L/.6

202
286

LZU
191
270

II)

l_81_
256

9J

148
209

UI

L28
181

1-1 /L

U,Z
0.5
1.0

795
t262
]-787

565
894

L263

4)y

727
1029

JYU
630
891

J)O

565
799

3Z'

s14
726

-_301-
477
67s

z6z
446
631

zoo
420
594

z>t

-?99
565

tvo
J10

46L

Lt6

178
399

34
36
3B
40
42

1.28
L.25
L.2L
1.18
1,15

44
46
4B
50
52

1. L3
1.10
r.08
1.06
1.04

.54

.56

.59

.60

.62

I .02
.00
.98
.96
.95

!

64
66
68
70
75

93
92
90
89
86

.80

.90
L.00
1.20
1.40

.83

.79

.74

.68

.63

1.52p
1.60
1.80
2.O
2.O7b

.603

.59
..56

.53

.52
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CHART 111

EQUIVALENT LENGTH OF PIPE - FEET

Pressure
Drop

Pipe Inches
Size of 10 20 30 40 50 60 70 80 90

Inches Water CFH CFH CFH CFH CFH CFH CFH CFH CFH
100
CFH

150
CFH

...III...

200
CFH

r3/4
0.2 180 128 104 90 81 73 68 63 60 57 47 40
0.5 285 202 164 142 128 116 108 101 95 91 73 63
1.0 403 286 232 201 181 164 153 143 134 129 103 89

r 0.2 362 256 209 180 162 148 137 128 120 115 93 81
0.5 573 405 330 286 256 234 216 202 191 181 148 128

I 1 1.0 810 573 466 379 362 331 306 286 270 256 209 181
-

j 0.2 795 565 459 398 356 325 301 2tl2 266 252 206 178
0.5 1262 894 727 630 565 514 477 446 420 399 326 178

I 1-1/4 1.0 1787 1263 1029 891 799 726 675 631 594 565 461 399L..:-..:

CHART 112

Specific Specific Specific Specific
Gravity Factor Gravity Factor Gravity Factor Gravity Factor

Specific
Gravity Factor

Specific
Gravity Factor

.34 1. 28 .44 1.13 .54 1.02 .64 .93 .80 .83 1.52p .603

.36 1. 25 .46 1.10 .56 1.00 .66 .92 .90 .79 1.60 .59

.38 1.21 .48 1.08 .59 .98 .68 .90 1.00 .74 1.80 , .56

.40 1.18 .50 1.06 .60 .96 .70 .89 1.20 .68 2.0 .53

.42 1.15 .52 1.04 .62 .95 .75 .86 1.40 .63 2.07b .52

8/15/73



GAS OIL COI{BUSTION CHAI{BER
CFH GPH @ Air Tube * Input 7O% Eff.

HEIGHT OF I{EATER OUTPUT AT LOAD SQ. FT.
Radiation

ctlART #2

BTU PER HOUR NFT STANDING

-nr-

BOILER OIJTPU?
qN E*F
vYa r I  o BOIIER OUTPUT

E.D.R. H"P.

245 L.75

280 2.00

350'  2.50

I?r l5rr 15rf

tr 15n ltl

I3n lSr l$r

Steam Water
3.On 2t+5 ,OOO 1?I, 500 W =766-

4.fl 280,000 195,000 50o 8oo

Stean Water
@ff i

780 r2t+8

93t 1490

1083 L7J8

5,25

5,58

7.35

8.31

4.8 350,000 2b5.oao 580 1050

40O 2.95 l5rt 16tt lgr 4.O' 400.000 280.000 78L L720

NOZZLE AI{D COI.IBUSTIOII CHAI.IBF,R DATA FOR COI{VERSIOII BUNNER INSTAII,I.?IOIIS

the abovs firing r4t€s are for conveflion burn€rs, and atr based on us6 of 50 llz. curront and sca levol alr
p.e69ure. IfA. ftring rat€g can bc establi.shed on\r by laboiatory testin8. lh.I6un capacity i! eppllcabl. up to
1,000 fset of altltudc. For cech additiona] I,mO feet of eltitude thc tlaxitlr,tr capscity Ls reduces by 5F.
CetslyLic oil xas u6ed ln tcstinS buEers to erlablish firing rat.s.

iThc h618ht of tho al.r tube spocificd ia thc distence betreen tho boitod of ihe alr tube and thc floor of
the conbustlon chrtrbea.

Net sianding load squarc fcct of radiation 1B calculatcd nl.th an alloi.ance of apploxlnatcly 5d fo. ptping
and plck-up.

Ihe oll noEzlcr ait io heve 600 to 6O0 rp.ay angles. Sp€cificetions nay verT accordlng to tho .ppllcatLott.

L2h7 ln

-IV-

CHART #3

RTU PER HOUR NET STANDING BOILER OUTPUT
GAS OIL COMBUSTION CHAMBER HEIGHT OF HEATER OUTPUT AT LOAD SQ. FT. SQ. FT 0 BOILER OUTPUT
ern GPH Width Length Dia. Air Tube * Input 70% Eff. Radiation E.D.R. H.P.

Steam Water Steam Water
245 1.75 12" 15" 15" 3.or' 245,000 171,500 437 700 683 1092 5.25

280 2.00 12" 15" 15" 4.(J' 280,000 196,000 500 800 780 1248 5.58

350 ' 2.50 13" 18" 18" 4.0" 350,000 245:000 680 1060 931 1490 7.35

400 2.85 15" 18" 18" 4.(J' 400,000 280,000 784 1720 1083 1738 8.31

NOZZLE AND COMBUSTION CHAHBER DATA FOR CONVERSION BURNER INSTALL~TIONS

The above firing rates are for conversion burners, and are based on use of 60 HZ. current and sea level air
pressure. IBR firing rates can be established only by laboratory testing. Maximum capacity is applicable up to
1,000 feet of altitude. For each additional 1,000 feet of altitude the maximum capacity is reduces by 5%.
Catalytic oil was used in testing burners to establish firing rates.

*The height of the air tube specified is the distance between the bottom of the air tube and the floor of
the combustion chamber.

Net standing load square feet of radiation is calculated with an allowance of approximately 50% for piping­
and pick-up.

The o~l nozzles are to have 600 to 80° spray angles. Specifications may vary according to the application.
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PAR].*  .ST WAYNE GAS-OIL BURNER MODEL EHAGO
PART

ITEM
1
n

J

4
q

6
7
8

:,
'10

i1
12
13
14
15
to

1l
18
19
20
21
22
23
z4
25
zo
lt

28
29
JU

31
32
JJ

34
35

38
39
40
41
42
A'2

44

83073

Motor 1/8 HP 11115169-Special
Motor Mounting Screw
Transformer Hold Down Clio Screw
Transformer Hold Down Cl io
Fan
Fan Set Screw ( lncluded w/fan)
Fan Housing
Transformer Support
Hex Nut (For Transformer Support)
Oil Line Slot Cover
Oi l  L ine Locknut
Air  Band -  lnner
Air Band Screw
Air  Band -  Outer
Tinnerman Nut
Coupling
Oi l  L ine Elbow
Fuel Pump - Sundstrand
Fuel Pump Mount ing Screw
Oil  L ine -  Pumo to Valve
Transformer 120 V to 10,000 V
Transformer Hinge Screw
Locknut -  1/2" Condui t  -  (One Shown)
Short  Nipple -  1/2"
Street Elbow - 1/8"
Oil Valve - No Delay
Connector
Slot Cover Screw
Inverted Flare Elbow
Oil  L ine -  Valve to Gun
Control  Box 10" X 10" X 6"
Spacer
Control Box Mounting Screw
Heyco Bushing #SB-875-6
Heyco Bushing #SB-375-4 (lnside #33)
Heyco Bushing #SB-375-4
Standoff Bolt
Heyco Bushing #58-750-6
Heyco Bushing #SB-375-4 (lnside #36)
Relay Mount ing Screw
Lockwasher - Relay (Not Shown)
Nut -  Relay (Not Shown)
Relay -  Honevwel l  #R8184K-1000
Component Panel
Transformer 12O V to 27 V
Gas Manual Reset Switch
Resistor
Fuel Selector Switch - DPDT
Low Voltage Relay

Purge Timer
DSI System
Terminal  Block
Oi l  Pipe Fi t t ing
Oi l  Pipe
Buss Bar
Palnut
Insulator Bushing
Set Screw (lncluded w/Support)
Rd. Hd Machine Screw
Electrode Support - Stabil izer
Baffle Plate
Baffle Plate Screw
lnsulator
Electrode Stem
Flamelock Assembly
Gas Cock 3/4"
Close Pipe Nipple 3/4"
Gas Regulator
Vent Limiting Orif ice
Surge Arrestor
Short Pipe Nipple 3/4"
Gas Valve
Marker Strip - Insulator
Pipe Plug 1/8"
Street Elbow 90o - Soecial
Union -  Ground Joint  3/4"
RD HD Machine Screw
Gas Orif ice
Inner Air Cone
Washer Spacer
Gas Mixing Ring
RD. HD. Machine Screw
RD. HD. Machine Screw
Outer Air Cone
Flame Rod Assembly
Electrode Assembly (Gas)
Electrode Housing Box
Electrode Housing Box Gasket
RD. HD. Machine Screw
Flange Mounting Screw
Gas Manifold & Flange Assembly
Hex. HD. Cap Screw
RD. HD. Machine Screw
Base
Square Nut - 3/8"-16
Hex Nut #10-24 (One Shown)
Instruction Plate (Not Shown)

20864
12701
1 3360
1 3038
20288

20850
12641
15872
1 2338
12342
2669

12701
2668

12343
13279
13270
1 3495
12701
1 3620
20358
1 3045
12910
1 3384
1 3385
13521
1 3064
12697
13270
1 3381
301 48
1 3750
13749
13752
13754
13754
13751
1 3753
13754
12694
1 3855
13213
1 3084
2091 5
1 3756
1 3858
1 3901
13761
1 3859

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

83
84
85
86
87
88
89
90

1
1
1
1
1
2
2
2
1
2
1
1
1
2
2
1
1
2

1 3857
1 3870
1 3755
12335
13245
12349
131 10
12408

12694
12320
12332
12695
12354
13163
1 2988
1 3791
15912
1 3790
13918
13919
159't9
1 3789
1 3866
1 5766
13909
1 3786
12694
1 3793
13729
1 3367
1 3731
1 2695
1 2695
1 3798
1 3883
1 3882
13779
13794
1 5906
12903
20853
1 5753
12694
2796

13231
13213
13874

Pe.TE

2
2
2

1
1
1
6
1
3
,|

3
2
1
1
1
1
1
1
3
1
2
1
1
2
2
1

ST WAYNE GAS OIL BURNER MODEL EHAGOPAR'

83073

,-- ,

NUMBER PART NUMBER PART
ITEM DESCRIPTION REQUIRED NO. ITEM DESCRIPTION REQUIRED NO.

1 Motor 118 HP 1/115/60-Special 1 20864 45 Purge Timer 1 13857
2 Motor Mounting Screw 2 12701 46 DSI System 1 13870
3 Transformer Hold Down Clip Screw 1 13360 47 Terminal Block 1 13755
4 Transformer Hold Down Clip 1 13038 48 Oil Pipe Fitting 1 12335
5 Fan 1 20288 49 Oil Pipe 1 13245
6 Fan Set Screw (Included w/fan) 1 50 Buss Bar 2 12349
7 Fan Housing 1 20850 51 Palnut 2 13110
8 Transformer Support 1 12641 52 Insulator Bushing 2 12408

Hex Nut (For Transformer Support) 2 15872 53 Set Screw (Included w/Support) 1
9 Oi I Line Slot Cover 1 12338 54 Rd. Hd Machine Screw 2 12694

10 Oil Line Locknut 1 12342 55 Electrode Support· Stabilizer 1 12320
11 Air Band - Inner 1 2669 56 Baffle Plate 1 12332
12 Air Band Screw 1 12701 57 Baffle Plate Screw 1 12695
13 Air Band - Outer 1 2668 58 Insulator 2 12354
14 Tinnerman Nut 1 12343 59 Electrode Stem 2 13163
15 Coupling 1 13279 60 Flamelock Assembly 1 12988
16 Oil Line Elbow 1 13270 61 Gas Cock 3/4" 1 13791
17 Fuel Pump - Sundstrand 1 13495 62 Close Pipe Nipple 3/4" 2 15912
18 Fuel Pump Mounting Screw 2 12701 63 Gas Regulator 1 13790
19 Oil Line - Pump to Valve 1 13620 64 Vent Limiting Orifice 1 13918
20 Transformer 120 V to 10,000 V 1 20358 65 Surge Arrestor 1 13919
21 Transformer Hinge Screw 2 13045 66 Short Pipe Nipple 3/4" 1 15919
22 Locknut - 1/2" Conduit - (One Shown) 2 12910 67 Gas Valve 1 13789
23 Short Nipple - 112" 1 13384 68 Marker Strip - Insulator 1 13866
24 Street Elbow-1/8" 1 13385 69 Pipe Plug 1/8" 1 15766
25 Oil Valve - No Delay 1 13521 70 Street Elbow 900 - Special 1 13909
26 Connector 1 13064 71 Union - Ground Joint 3/4" 1 13786
27 Slot -Cover Screw 1 12697 72 RD HD Machine Screw 1 12694
28 Inverted Flare Elbow 1 13270 73 Gas Orifice 6 1379329 Oil Line - Valve to Gun 1 13381 74 Inner Air Cone 1 1372930 Control Box 10" X 10" X 6" 1 30148 75 Washer Spacer 3 1336731 Spacer 3 13750 76 Gas Mixing Ring 1 1373132 Control Box Mounting Screw 3 13749 77 RD. H D. Machine Screw 3 1269533 Heyco Bushing #5B-875-6 1 13752 78 RD. HD. Machine Screw 2 12695

Heyco Bushing #SB-375-4 (Inside #33) 1 13754 79 Outer Air Cone 1 1379834 Heyco Bushing #5B-375-4 1 13754 80 Flame Rod Assembly 1 1388335 Standoff Bolt 1 13751 81 Electrode Assembly (Gas) 1 1388236 Heyco Bushing #SB-750-6 1 13753 82 Electrode Housing Box 1 13779Heyco Bushing #5B-375-4 (Inside #36) 1 13754 Electrode Housing Box Gasket 1 1379437 Relay Mounting Screw 2 12694 83 RD. HD. Machine Screw 1 15906Lockwasher - Relay (Not Shown) 2 13855 84 Flange Mounting Screw 3 12903Nut - Relay (Not Shown) 2 13213 85 Gas Manifold & Flange Assembly 1 2085338 Relay - Honeywell #R8184K·1006 1 13084 86 Hex. HD. Cap Screw 2 1575339 Component Panel 1 20915 87 RD. HD. Machine Screw 1 1269440 Transformer 120 V to 27 V 1 13756 88 Base 1 279641 Gas Manual Reset Switch 1 13858 89 Square Nut - 3/8"-16 2 1323142 Resistor 1 13901 90 Hex Nut #10-24 (One Shown) 2 1321343 Fuel Selector Switch - DPDT 1 13761 Instruction Plate (Not Shown) 1 1387444 Low Voltage Relay 1 13859
P&.



TROUBLE
BLower motor does not

rge timer does not run

No ignitlon on o11

Oll prinary control

Operating controls not ca

haft  f rozen
Power dlsconnected or improper

o'ut motor
Fuel selector switch in off position

Fuel selector switch defective

Defectlve motor

Blower motor end swi

Purge tlmer defectlve

Purge timer switch not working

Oil prinary contro

Oil valve

tion transformer
Buss bars on gun assemb

racked electrode insulators
ectrodes not Properly set

primary control

Dirtv cad ce1l
Defect ive

PAGE 1

Jumper operator,  i f burner does not st ,art  check
and wlrin

lace
Check with voltmeter onterminals l&2for
correct  vol t
Reset
Move select tch to fuel  desired
Must have continuity between terminals l&5with

ector switch on o11 or sas.  i f  not e
Replace motor i f  vol tage correct .  at  2 & 5

Check with voltmeter between terminals 2 & 6 after
motor is runnine. if no voltase replace Dotor

lace e timer

Check vol tage with vol tneter on terminals
i f  vol ta

T4 of  selec-
e not correcttor switch and //2. Replace timer

Check with voltmet,er on terminals 2 & 4, if no
vo
If spark on, check with voltmeter on terminals 2&4
if  vol taee correct  reolace valve
Check voltage with voltmeter on terminals 2 &
Check cont.act between transformer a

e insulators
ust electrode to manual s i f icat ions

eck to see if oil valves are open and fuel PUMP
1S runn
Replace primary controlrcheck voltage on termi-nals 2&4

Remove cad cell leadwires, start burner, shortly aft.er
burner start.s and the minute the burner ls firing on oil
place a temporary jumper between F & F. Connect
ohmreteracross cad cel l  leadwires-resistanee should
read under 1200 ohms. Stop burner and remove temPor-
ary junper.  With burner off  cel l  resistance across t .he
leadwires- should be greater than I  megohro (110001000
ohrns)
Clean

Iace
See- 

t tNo i t ion on oi l "
Replace nozzLe, this could be giving a bad flane
pattern ef fect ing cad cel l  reading

rL/22/74

MAINTEN~~CE AND TROUBLE SHOOTING PAGE 1
TROUBLE PROBABLE CAUSE REMEDY

Blower motor does not run Operating controls not calling Jumper operator t if burner does not start check
for heat controls and wiring
Fuel pump shaft frozen Replace pump
Power disconnected or improper Check with voltmeter on terminals 1 & 2 for
voltage supply correct voltage
Overload tripped o'ut motor Reset
Fuel selector switch in off position Move selector switch to fuel desired
Fuel selector switch defective Must have continuity between terminals 1 & 5 with

selector switch on oil or gas if not change switch
Defective motor Replace motor if voltage correct at 2 & 5

Purge timer does not run Blower motor end switch Check with voltmeter between terminals 2 & 6 after
motor is running. if no voltage replace motor

Purge timer defective Replace purge timer

No ignition on oil Purge timer switch not working Check voltage with voltmeter on terminals T4 of selec-
tor switch and #2. Replace timer if voltage not correct

Oil primary control Check with voltmeter, on terminals 2 & 4 t if no
voltage replace nrimarv

Oil valve If spark on t check with voltmeter on terminals 2&4
if voltage correct replace valve

Ignition transformer Check voltage with voltmeter on terminals 2 & 4
Buss bars on gun assembly Check contact between transformer and buss bar
Cracked electrode insulators Replace insulators
Electrodes not properly set Readjust electrode to manual specifications
No oil Check to see if oil valves are open and fuel pump

is running
Bad primary control Replace primary control,check voltage on terminals 2&4

Oil primary control Cad cell Remove cad cell leadwires t start burner, shortly after
burner starts and the minute the burner is firing on oil
place a temporary jumper between F & F. Connect
ohmmeter across cad cell leadwires-resistance should
read under 1200 ohms. Stop burner and remove tempor-
ary jumper. With burner off cell resistance across the
leadwires- should be greater than 1 megohm (ltOOOtOOO
ohms)

Dirty cad cell Clean cad cell
Defective cad cell Replace cad cell
No ignition See- "No ignition on oil" rage 1
Nozzle Replace nozzle, this could be giving a bad flame

pattern effecting cad cell reading

11/22/74



PROBABLE CAUSE

Purge timer switch not hror

Cracked electrode insulator
Manual reset switch defect ive
D.S.I .  not  worklng

s valve not oDen

wire connect ions loose

D.S.I .  going of f  on safety

No qas flame

Defect ive safety switch

TROUBLE

No ignltion on gas

Gas val ., 'e shucting off
D. S.I .  gol-ng of  f  on
safety

ectrode sett

sensor

D.S.I .  lock

Check voltage between T1
manual reset switch for

Chec

on D.S.I .  (24V) Check
color at  resister,  i f

RH"IEDY

See-t tPurge t imer does not runtt  -  P
Turn off  manual gas cock to prevent f low of gas,
disconnect igni t ion cable at stud terrninal to
isolate c i rcui t ,  on D.S.I .  Prepare short  jurnper lead
using heavi ly insulated wire such'as igni t ion cable.
Touch one end of jumper firnly t.o ground, move free
end slowly towards stud terminal to esuabl ish spark,
then slor+ly away from stud-noting the length of gap
at which arcing discont inues. Arc length 3/16 inch
or more indicates sat isfactorv vol ta
Reset electrode per dr
Repl
Reolace
Check voltage between Tl & T2 (24V), i f  vol tage
correct  replace D.S.I .

dlJ

c loudy
so replac ual reset. .

see if gas cock is turned on and gas
is correct .

Check to

Pressure

Check vol tage between T2 (24Y) Instal l
adequate ground between
Check posi t ion of  sensor
Flame sensor must be at least. 4 microamperes and
steady but not more than 10 microanperes. Disconnect
GTO wire f rom terminal  S on D.S.I .  Connect RED posir ive
(+) lead of mi-crometer to quick connect. terninal S
and BLACK negative (-) rneter lead to free end of GTO

restart

o1

Replace D. S. I .
Replace safet switch

& 3 on D.S.I .
between burner ro

Manual- reset going
on safety

of f

LLl22/74

Page 2
TROUBLE PROBABLE CAUSE REMEDY

No ignition on gas Purge timer switch not working See-"Purge timer does not run" - Page 1
No spark Turn off manual gas cock to prevent flow of gas)

disconnect ignition cable at stud terminal to
isolate circuit on D.S.I. Prepare short jumper lead
using heavily insulated wire such as ignition cable.
Touch one end of jumper firmly to ground) move free
end slowly towards stud terminal to establish spark,
then slowly away from stud-noting the length of gap
at which arcing discontinues. Arc length 3/16 inch
or more indicates satisfactory voltage outout

Electrode setting , Reset elec trode per drawing
Cracked electrode insulator Replace insulator
Manual reset switch defective Replace
D.S.I. not working Check voltage between Tl & T2 (24V) ) if voltage

correct replace D.S.I.
Gas valve not opening Check voltage between Tl & T3 on D. S. I. (24V) Check

manual reset switch for cloudy color at resistor, if
so replace manual reset.

GTO wire connections loose Check connections
No gas I Check to ~ee if gas cock is turned on and gas

pressure lS correct.
-

Gas valve shucting off D.S.I. going off on safety Check voltage between T2 & 3 on D. S. 1. (24V) Ins tall
D. S. I. going off on adequate ground between between burner & ground.
safety Flame sensor Check position of sensor

I Flame sensor must be at least 4 microamperes and
steady but not more than 10 microamperes. Disconnect

IGTO wire from terminal S on D.S.I. Connect RED positive
(+) lead of micrometer to quick connect terminal S

I and BLACK negative (-) meter lead to free end of GTO
i wire. restart svstem and read meter
!

"No ignition on gas"Manual reset going off No gas flame I See-
on safety D. S. I. locking out i Replace D. S . I.

Defective safety switch i Replace safety switch

11/22/74



BURNER INPUT: (GAS) CFH

BURNER START-UP FORM

(olL)_GPH

ITEM CHECK

SENSOR

MOTOR

CONTROL
CIRCUIT

VOLTAGE MICRO AMPS REMARKS

STACK

OIL FIRE

GAS FIRE

SMOKE (OlL) = No. GAS PRESSURE (MANIFOLD) =

NOTES and/or SPECIAL INFORMATION:

REMARKS

"WlC OIL PRESSURE (FUEL UNIT) =-
P.S.r .

BURNER START-UP FORM

BURNER INPUT: (GAS) CFH (OIL) GPH

ITEM CHECK VOLTAGE MICRO AMPS AMPS REMARKS

SENSOR

MOTOR

CONTROL
CIRCUIT

STACK % CO2 % CO % 02 TEMP. REMARKS

OIL FIRE

GAS FIRE

SMOKE (OIL) = l\Jo. GAS PRESSURE (MANIFOLD) = "W/C OIL PRESSURE (FUEL UI\JIT) =
P.S.1.

NOTES and/or SPECIAL II\J FORMATION:


