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GENERAL INF

A. Intreduction

This monual on Kewanee Forced Droft Scoteh
Pockoge units hos been prepared for the pur-
pose of ossisting the operating, meintenonce,
service, ond imstallotion personnel in the
proper performance of their duties.

The manvol informotion is, of necessity, gen-
eral in nature ond subject to modificationby
consulting engineer specificotions, foctory
certified construction drowings, stole or locol
codes, utility ond insurance underwriters'
requirements.

If questions orise conceming your specific re-
quirements or if odditicnol information is
needed, pleote get in touch with your locol
American-Standard ladustrial Division or
Kewonee scles representotive, or write direct to
Americon-Stondard Industriol Division, Detroit

32, Michigen.

B. Approvals and Requiremaents

The Kewonee Forced Droft Scotch Packoge
Units ace listed by Underwriter's Loborotories,
Inc. to burn cil not heavier than Commercial
Stondord CS12-48 Grode No. & when the
model number includes the letter "H'', ond
oil not heavier thon C512-48 Grade No. 5
when the model number does not include the
letter “'H'', olso to burn natural, mixed or
monufactured ges for gas or combination gos—eil
burners.

Kewonee units meeting the requirements of
Associated Foctory Mutuol Fire Insuronce
Companies, Foctory Insurance Association ond
special State, locol end utility codes are
oveilable on speciol order.
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All Kewonee Boilers ore built in occordonce
with the Americon Society of Mechonicol
Engineers Boiler Construction Code. This code
covers the specificotions of the moteriols
used ond outlines the method of construction
ond the test procedure. :

LOW PRESSURE

1. All units are hydrostoticolly tesied to
60 pounds pressure.

2. The units ore inspected ond stompad by
a properly authorized insurance inspec-
tor showing that the unit complies with
the A.S.M.E. Low Pressure Heating Boil-
er Code.

HIGH PRESSURE

L All units are subjected to o hydrostotic
test of 1-1/2 times the maximum oflow-
oble working pressure.

2. The units ore inspected ond stamped by
o properly outhorized insurance inspec-
tor showing that the unit complies with
the A.S.M.E. Power Boiler Code.

C. Beiler-General Information

The Kewanee Forced Droft boiler is of the
Scotch morine type, two-pess, horizontol fire
tube, ASME construction, mounted on “1" beam
skid bose. Steel jacket with mineral or glass
fiber insuletion and lifting loops is stondord
equipment, Fire tubes ore rolled, not welded,
ond equipped with spinner blodes for more
efficient heot tronsfer. Reor occess door and
cost-iron Front flue doors ore gosket sealed for
pressure firing.

A5 000076
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3 C. Boiler-General Information erotes the gos or oil volume control valves ond

=y {Conlinued) the primory and secondory oir dompen to moin-
E-Tas ! toln the proper oir-fuel ratio over o wide firing
e Steom trim (safety valves, gouge, woter column range.

;é, onsembly, low water cutoff and feeder) or hot : .
el 1 i i f

s woter trim (relief volves, altitude gouge ond See Figure 1-3, Poge 5 for ratings and dote

thermometer ond woler feeder), fuel burning

'~ equipment, and required boiler ond fuel bum-~ of fuel buming equipment.

FLOA

o

:;; ing controls are mounted and piped ready for

il . . e

X ter,el .
i field :.on?ect.non to fuel, water,electricity ond E. Controls-General Information
X heat distribution systems.

Operating ond combustion safety controls are
provided to turn the boiler on ond off in re~
sponse to steom pressure, woter temperature,
or water level; modulate firing rote in re-
sponse to heot demand; turn the boiler off, cnd
require monual reset, in cose of on unsafe
firing condition; progrom the bumer ond
blower operation to provide pre-purge, proved
pilot, monitored main flome, ond post-purge
sequences.

See Figure 1-1, Poge 3 ond Figure 1-2,
Poge 4 for rotings, doto, ond dimensions of
the high pressure.ond low pressure boiler units.

D. Burner-General Information

The Kewonee Forced Droft oil burner is of the
horizontal rotary cup type in which oil is de-
livered into o high speed rototing cup. Asa
thin film of oil is spun from the rim of the
atomizing cup il enters into a cone of high
velocity primary air which directs the shope.of
the flame pottern ond assists in preporing the chorge.
oil particles for combustion.

Control combinations to sotisfy special local
job requirements ore available ot additionsl

»

The Kewanee Forced Draft gos bumer is of the :\'hhough. fhe' Ke.wonee urnt is considered
outomatic'’ in its operation, the operstor

multiple-jet ring type design in which gos is
mixed with the secondary oir in the burner
throat befcre entering the combustion orea.

Primary oir is supplied by the primary cir fan
which is on integrol part of the oil burner.
Secondary air is supplied by the secondary air
fan which hos cdequate copacity to supply oll
of the oir required for combustion under o
positive combustion chomber pressure, thereby
eliminating the need for o noturol droft type
stock

Fuel-air control is by meons of a modulating
motor which, in response to heat demond, op-

must become fomilior with the function ond
maintenonce of the various controls, volves,
instruments, etc., which offect the sofety ond
efficiency of the unit operotion. Corelessness
ond loxity in testing ond maintoining the vori-
ous controls con lead to high operoting costs,
boiler domage, ond even daonger to life ond

property.

Figures 1-4, Poge 6 ; 15, Poge 7 ; and 1-4,
Poge 8 show the mojor items of control
equipment for the operctor's information end
guidonce in following the instructions in this
manual,
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FO!CED DR.AFT SCOTCH PACKAGE UNIT

G. Elecirical Supply

The Kewonee Forced Draft Pockoge hos been
foctory prewired except for three possible
connections: (1) source of power, (2) remote
oil pump, (3) remote emergency switch. See
Figure 3-1, Poge 28 for o schematic wiring
diogrom of the controls ond motors. The wiring
diogrom for your porticulor unit is fostened
inside the door of the control cabinelt.

Wiring connections to the Kewanee unit shall

.

u-al-

be installed In complionce with the rules of
the Nationol Electrical Code or ony local or
other codes haoving jurisdiction. All moton
ond electric heaters on the unit are protected
by fuse blocks inside the contml‘cobinﬂ.

Wiring from the control cobinet to o remote-
located oil pump or emergency switch shell
not be less thon No. 14 gouge wire. The
normol size of wiring to the boiler contro!
cobinet ond main ponel fuse size ore shown
below: -

TYPICAL WIRE AND FUSE SIZES

R t t‘l fﬁ 9*—1«,}.-‘2'&

\\N

] Qil ond Gos-Oil Models Gos Only Models

Boiler

Size Wire Size Fuse Size-Amps Wire Size Fuse Size-Amps
80-82 10 30 N2 15
83-85 N 50 2 15
B4-87 /8 60 10 20
88-89 ‘6 100 10 . 40
90-91 ! 6 100 10 50
92-93 ’ 4 100 1o ’ 50

For 230 Volt, 60 Cycle, 3 Phose Operation

H. Gos Supply

The gos piping ond gos control sizes furnished
as standord equipment with the Kewonee Unit,
ond the minimum gos pressures required ot the
maonval gas cock ore shown in Figure 1-3,
Poge 5. These control sizes ore bosed on
notural gas. Special control groups for LP gas
ot manufoctured gos are avoiloble on speciol
order. Gas control groups for higher or lower
pressure than thot specified in Figure 1-3 ore
ovoilable on special order.

Gos pressure regulotors for the moin burner
ond for the gos-electric ignition ore included
os part of the stondard boiler equipment on
jobs using notural gas. No regulater is sup-
plied for LP gos.

A source of constant gos supply is required for
the gos-electric ignition on both gas ond oil
firing.

Gos piping should be sized to provide the re~
quired minimum pressure ot the manual gas
cock when operoting ot maximum input. Con-
sult your locol utility on ony questions re-
gording gas pressure, piping pressure drops
ollowoble and local piping requirements.

Gos piping should be instolled in accordonce
with the Notional Board of Fire Underwriters'
Pamphlet 54 oand ony other local codes which
moy apply. All gos piping should be tested
ofter instollation with air pressure or inert gos
of at leost three times the gos pressure tha!
will be used. The piping chead of the monucl
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FORCED DRAFT SCOTCH PACKAGE UNIT

H. Gas Supply (Continved)

shut-off valve sholl include o full size dint
pocket or trop.

The stondord Kewonee gas control group is in
occordonce with the requirements of Under-
writen' Loborotories. Speciol control groups
meeting the requirements of Associated Foctory
Mutuel Fire Insuronce Componies ond the Fac-
tory Insuronce Associotion are avoilable ot
odded cost.. Local code ond utility componies
may require speciol ond odditiona! gos con-
trols. The gos control arrongements required
by various insuronce underwriters ore illus-
troted in Figure 2-1, Poge 14,

I. Oil Supply

SELECTION OF OiL:

Fuel oils normolly used in the Kewonee Forced
Droft Pockoge Unit ore Nos. 2, 4, 5ond 6 or
Bunker C. No. 2 ond No. 4 oils ore normolly
burned without ony preheating equipment.
Becouse of wide voriction in viscosity ond
pour point, some No. 5 oils con be bumned with
no heoting, some with only burner electric
heoting, ond some No. 5 oils must hove com-
plete heoting similar to No. 6 oil. No. §is
generally more ottroctive from o fuel cost
standpoint, but cost of oil heating equipment,
mointenance cost, locol availobility, use of
“oil os stondby fuel 10 gos, and other focton
must be considered before selecting the fuel
to be burned on any installotion.

OIL TANK LOCATION:

The rules of the Notional Board of Fire Under-
writers (Pomphlet 31) ond of Stote ond city
regulations, if ony, should be followed in lo-
cating ond installing oil storoge tonks,

The oil burner will opercte satisfactorily with
the tank obove or below the bumer level.
When the tonk is obove the burner level the
return line pressure should not exceed 15 psi.
When the tank is below the bumer level the
bottom of the tank should not be more than 15
feet below the level of the bumer pump or of

the high point of the suction line. Tan
higher or lower thon those obove con be usc
with ouxiliory equipment, Consult the loc
Kewonee soles office in such coses.

INSTALLUNG OIl TANK:

Consult locol outhorities for specifications «
instolling inside tonks.

Oulside underground tanks should be buri
with on earth cover or by o combinetion
eorth ond concrete, Before storting to e
covate, it is odvisoble to check the locoti
of sewer, woler, ond gos moins entering t
building. Tanks buried in soft eorth or in
high moisture orea may require onchoring w’
steel straps to o reinforced concrete mat unt
the tank.

Fill pipe ond vent line sholl be installed
the tonk in accordance with local ond notior
code requirements. See Figure 2-2, Poge
for o typical oil storoge tank instollotion.

Oll PIPING:

Suction piping should be tested to the bott
of the tonk. A vocuum test holding 25'

vacvum for o period of 12 hours is the sof.
suction piping test.

No gate volve sholi be installed in the retu
line without a relief by-pass.

The normal oil pipe sizes for o moximum of
equivalent feet of length ond 12 feet of ver
col lift ore: 2' suction ond return on Ur
80-85; 2-1/2 suction ond return on Ur
86-88; ond,3'" suction ond return on Ur
89-93. These pipe sizes opply to No. S5
No. 6 oil. For light oil pipe sizes end m
tiple instollotions, consult your local Kewon
sales office.

OlL PIPING SYSTEMS:
The Kewonee Forced Droft Scotch Pockoge
equipped with an integrol oil pump on ur
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l. Oil Supply (Conlinued)

burning No. 5 ond lighter oil. Figura 2-3,
Poge1& illustrotes the orrangements for inte~
gral pump bumnens using the lighter grodes of
No. 5 fuel oil. High pour point No,5 oils will
also require tank oil heaters. See Figure 2-2,
Poge 15 ond Figure 2-6, Page 19. Seporote
suction lines or on ouxiliory pump set should
be used for multiple instatlations.

The piping layout in Figure 2-4, Poge 17 shows
o circuloting loop system with o seporate pump
set supplying oil to integrol pump burners.
Any number of bailers may be connected to
the loop s long os the seporate pump set bos
sufficient copacity., Note thot ol burner sup-
ply lines ore token from the bottom of the leop
in order to reduce the chonces of air being
drown into the burner.

The Qil Flow Diagrem in Figure 2-5, Page 18
illustrotes the arrangement for o Kewanee unit
designed to burn No. 6 Bunker C Oils. The
oil to the bumer is supplied by o seporote
pump set, furnished with the boiler unit, which
moy be mounted on the boiler skids or ot o re-
mote location neor the oil tank. This rystem
also includes on integrol electric oil heateron
the burner, o hot oil well or tank coils in=
stalled in the oil tonk, ond o steam or hot
water oil heater mounted on the boiler.

BOILER MOUNTED OiL HEATERS:

A below-water-line oil heater {on hot woter
or low pressure steam units) or o steam oil
heater {cn high pressute steam units) is sup~
plied 03 o component part of the Kewanee unit
for No. 6 oil.

Stondord oil heaters are of the boifled U-tube
type. Salety type heoters, a1 required in many
local areas, ore avoilable on specicl order.

INTEGRAL ELECTRIC OIL HEATERS:

Integral electric il heoters ore mounted on
the bumer 1o ouist the ouxiliory oil heating

. o, e et
.- - ..
-
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equipment In maintaining oil lemperoture at
the olomizing cup, and also to assist in start
vp ofter a burner shutdown, For further in-
formotion regording the electric preheater see
the Service Section of this manual, Poge 40,
Standard wottoges of heaters are shown on
Figure 1-3, Poge 5.

ELECTRIC LINE OIL HEATERS:

Most systems of oil healing involving electric
line oil heaters, such os the ""Thermo] Elec-
tric'! system, ore designed and supervised by
the manufacturer of the system. The contrac-
tor irstalling the boiler should check 1o moke
sure thot the oil piping requirements for the
Kewanee unit have been met when using this
system,

TANK Ol HEATERS:

All No. é ond heovy No. 5 fuel oil Installa-
tions should contoin a provision for heoting
the oil in the tonk 1o o pumpeble temperature.
(3,000 $5U maximum pumping viscosity.)

A tonk coil or suction bell heoter may be used
1o heot the oil in the vicinity of the tank suc~
tion line. Either steom or forced hot waoter
moy be used os o heating medium for the coil.
This type tonk heoter, combined with the inte~
grol electric heater, is normally used on high
peur point oil. For No. & oil the boiler
mounted oil heater is also required.

A hot oil well may be incorporated in the oil
piping system when o boiler mounted cil healer
is used. This system permibks the return of
hot oil to the vicinity of the suction line. Hot
woter or steam lines moy be inserted through
the well to extend full length of the tank in
case of high pour point or mixed oils. See
Figure 2-2, Poge 15, and Figure 2-$, Poge 19,
Steam or hot water lines supplying heat to the
tonk coil should be insulated ond waterproofed
with the oil suction ond return lines. See Fig=-
vre 2-2, Poge 15.

When a high pour point ¢il, such os No. 6 or
Bunker C is used as fuel, the oil pump should
be set for constant circulotion of oil between
the tonk and the burner.
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FORCED DRAFT SCOTCH PACKAGE UNIT

J. Steam & Water Supply

The Kewonee Forced Droft Scotch Pockage in-
cludes woter column, gouge gloss, gouges,
thermomzters, salety valves, low woter cutoff,
blowdown velves, water feeder or feedwater
pump switch mounted ond piped. Inspect these
boiler mounted occessories corefully to make
sure thot no domoge hos resulted in shipment
or instollation.”

Feedwoter openings with baffle plates are {o-
coted on each side of the shell. See Figure
1-4, Poge 6. Do not feed woter through the
drain. opening ot the bottom of the shell,
Check city water pressure ond install pressure
reducing volve if necessory for proper opero-
tion of the woter feeder on the low pressure

boiler.

Do not permit o boiler filled with row water
to stend idle over an extended period of time.

13

Feedwoler freoiment vories considerobly ond
depends on the pressure ol which the boiler is
operoted, the row woler source, the per cent
of moke-up woter required, ond other factors.
Feedwoter treotment should be used because i1
prolongs the boiler life and helps produce o
better quolity of steam. A certified woter
consultont or woter treating company should
be contacted ond their recommendations fol-

lowed rigidly.

Risers ond returns should be piped according
to job specificotions. In the absence of such
specificotions, consult the locol Kewonee soles
office.

All boiler drains, blow down wvolves, sofety
volves, water column blow down, ond low
woter cutoff blow down should be vented to s
convenient sewer, or to o blow down tenk on
high pressure steam.
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FORCED DRAFT SCOTCH PACKAGE UNIT
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FIG. 2-1=TYPICAL UL.-FM-FIA GAS CONTROLS
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FORCED DRAFT SCOTCH PAC!AGE unIT

VISCOSITY VALVE

® av.ada

Gt vy L

ELECTRIC CIL. HEATER

GATE VALVE
SOLENOID OIL VALVE

TO MODULATING OIL
YALYE .

-

~
4 ~OOTTED:
\ CPTIONAL HOT CIL CIRCULATION

N pid SYSTEM FOR NO. 6 OIL
\\o( " ) :

NORMALLY OPEN BY-PASS
SOLENCID CIL YALVE

CIL FLOW=- INTEGRAL PUMP

SWING
MANIFOLD
3 VISCOSITY VALVE
e SUPPLY
A INLET
SAN
ELECTRIC OIL MEATER -
GATE VALYE
SOLENOID OIL VALVE RETURN
o
- TO MCDULATING OIL VALVE
85 - id gl
A f{\,fg _.~~ vorreo:
oo, BY-PASS NEEDLE VALVE ~ s OPTIONAL HOT OIL cmcuunon
o SYSTEM FOR NO. & OIL.

NORMALLY OPEN BY-PASS
SOLENOID OIL YALVE

OIL FLOW - REMOTE PUMP

FIG. 2-5-TYPICAL OIL FLOW
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FORCED DRAFT SCOTCH PACKAGE UNIT
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B. Special Instructions-Controls

1. The Kewcnee Forced Draft Package uses
the Minneopolis-Honeywell R-4788, or
Fireye FP-2 system, to control bumer op~
erction ond combustion sofety. Before
ottempting to operate this unit the boiler
operator should study corefully the con-
tral instruction sheets in Chopter 7, Man-~
ufocturers Dota Section.

2. The operater should become familiar with
the locotion ond purpese of il centrols
goveming the boiler's operation. Sche-
matic wiring diogrom, Figure 3-1, Poge
28, Figure 1-4, Poge &, Figure 1-5,
Page 7, and Figure 1-6, Poge 8, show
the mest importont volves, instruments ond
electrical controls which tegulate the
boiler operotion.

3. Sequence of operctions. The foilowing
description is based on Figure J3-1,
Poge 28, and Figure 3-2, Poge 29 which
thows o, Minneapolis-Honeywell R~4788
flame sofeguard system. Refer to wiring
diogrem ond sequence of cperotionsin con~
trol cabinet of eoch wnit for specific re~
quirementy:

Requirements for burnee starting: Cold oil lock =
out {No. & cil only), Ictch switch (34}, burner
control switch (18), remote emergency switch
{47) (if any), low water cut off (48), operating
pressure controller or oquastat (50), high limit
pressure controller or oquastat (49), low-fire~
start switch (40) end ges volve cuxiliery switch
(51) must be closed, All the cbave switches,
except the operating limit control (50), should
be closed ofter @ normal burner shut down.

When the operoting limit control (50) calls for
heot, reloy (12) will commence the prepurge
period by energizing blower motor (31) ond
burner morer (32). After o 30 second prepurge
period, the ignition fronsformer (43}, gas valve
(44) ond ignition indicating light {13) will be
energized and pilot will be established.

In on additiorol 10 seconds, providing pilot
flome s monitored by scanner (41) ond air
switch (35) is octuated by blower air pressuce,
main fuel valve (38 oil) or (51 gos) end moin
fuel indicating light (14) will be energized.
The moduloting motor (39) will stert to high
fire position depending on demond of modu=
loring control {48). If manvel—culomalic switch
(22) is in manual pasition, potentiometer {23),
sets fixed firing rate with ro modulation. If
swilch (22) is in outomatic pesition, potentio-
meler (23) sets maximum firing rote with modu~
lating control of lower firing rotes.

In on additional 40 seconds {oil) or 15 seconds
(gos) the ignition wonsformer (43), pilot gas
valve (44) ond pilot Indicating light (13) will
be de-energized. Now the main flome is
monitored by scanner (41),

When operating controller (50) is sotisfied or
cny of switches (18), (36), (47), (48) and (4%)
areopen the main fuel volve (38 oil) or (51 gos)
ond main fuel indicating light (14) cre de-
energized, Modulating motor (39) will return
to low fire position, blower mator (31} end burner
motor (32) will centinue to operote for o 15
second post purge period.

Ignition Foilure: If pilet is not ignited or
sconner (41) does not properly monitor pilot,
moin fuel valve (38 oil) or (51 gas) will not
open ond warp switch on relay (12) will be
energized. The unit will go into flame foilure
position and energize flome failure indicating
light (15).

Flome Foilure: Following o normal cycle ==

pilot on, moin butner on,- pilot off -~ if the
moin flame is extinguished or not properly
monitored by the scanner (41), the moin fuel
valve (3B oil) or (51 gos) will close in opprox=
imately 4 seconds and modulating motor (39)
will start to low fire position. The sofety worp
switch is energized cousing the burner to go to
flome failure position ot thown by indicating
light (15). :




FORCED DRAFT SCOTCH PACKAGE UNIT,

B. Special Instructions-Controls 5, Close the gate wvalve on the burner
(Conhnucd) coted upstreom from the oil solen
Air Switch Foilure: In cose the forced draft volve.
Blower does not operote, or if the air switch 6. R f . .
. . + Remove cop from oil stroiner n sue?
(35) fails, the b.um.er will go through o fmmd line and fill stroiner with fuel oil or
pre-purge ond ignition cycle. The main fuel bricoti L AF he b
valve (38 oil) or (51 gos) will not open ond the S . fer the burner motor
burner will go to flame foilure pesition shown been storfed, refill the strainer o5 requi
by indicating light (15). to provide sufficient oil to prime
. pump. When replacing the oil strai
Whenever the burner goes into the flame fail~ c.op be very coreful to ossure o voeu
ure position, light (15) is on. Wait three min- tight seol.
utes to ollow warp switch to ccol, then monu- 7. Operote the oil pump until oil is obtai:
clly re-set reloy (12) to re-start burner, from the tonk. With o seporote pump :

the oil pump may be cperated by leov
the burner switch in on '"off" pesit
ond turning the oil pump switch i
“monual’* position. On eon integrol pt

NOTE: Selector switch (20) permits selection
of fuel (gos or oil}. Electric oil heater (33) is
not energized when gos is selected., Pump
swilch (21) permits monual (constant) or outo- burner, the oil moy be pumped by tu

motic (operoteswith burner)oil pump operation. ing the bumer switch to the ‘''c
position and removing the top voct

tube from the R—4788 relay. If prefer
. . of oo the .0il pump moy be operated by m
C. Special Instructions-Oil Firing _ volly holding in the coil on the |

torter.
1. Be certain oll oil ond gas piping is com~- storter

plete ond necessary valves are open. 8. Observe the pressure gouge when the
is pumped to the bumer, Pressure sho

2. Purge the oir from the gos line leading to
not exceed 20 psi. Higher pressures, w

the gos-electric ignition assembly. Open

shut-off cock to gos-electric igniter. o separate pump set, are generally cou:

3. Disconnect power to the electric oil :?: o closed ot:dpcmful:: closed va:;e:
heater by either removing fuses in the © pressure e.o' r:‘ pu:p. m '9
control cabinet or disconnecting one wire pressures, on 01'1 'n'es . p? p,. o
reduced by closing the oil viscesity vo

ot the temperoture controller mounted on

the oil heater. slightly.

4. Check oil bumer linkoge. This linkage 9. Tum off the integral pump by turning :
wcs set by the foctory when the boiler bumner switch to the '"off'' positi
waos fire~tested, but the following settings The separcte oil pump moy be left
should be checked to determine whether “monual'' or switched to ''cutomati
damage has occurred which disrupted the on the pump switch.
linkoge. The primary oir domper should . e,
be obout one-fourth open. Secondary air lo. (Clh/e]c:l s;;ar;“)gapNo:! gc;s-e;ecmc’ '9::

14 - - . Netural and monufachur
dompers should be about one=fourth open gos pilot have o /16" gos orifice. i

ond the moduloting il valve should be

cbout one-fourth open. Slots in the end LP gos erifice is 7/64".

of the shafti controlling the cir dompersond 11. Remove top vocuum tube in the R4’
the modulating oil velve indicate the throt= end push tab on top relay. T
!hpg position. ‘ will provide o constont pilot duri

23
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14, Reconnect
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C. Special Instructions-Oil Firing

(Conlinved)

the storting operation. On the Fireye
FP-2 control o constont pilot is secured
by replacing the four-pronged AC line
plug with o three-pronged test plug, ond
tumming the knurled kncb on the timer to
the desired phose of operating sequence.

12. The pilot flome should be carefully

checked for proper operotion. A reoding
of 100 to 140 DC volts should be indi=
cated from the test jocks on the R-4788
contral. A reading of between 70 ond
90 DC volts should be indicated on the
Fiteye control. The gos pilot normelly
requires 2"-4" w.c, pressure for notural or
menufoctured gos. Check gos pressure ot
Tee ouhide the Igniter assembly, Adjust
thepilot gospressure regulator asnecessary
to secure a goodstable pilot flame with no
fluctuation in voltoge reodings.

13. To light off the oil bumner, set the manuwal

potentiometer in a '‘closed'’ position,
Set fuel selector swilch on “'oil™,
on the bumner switch. The burner will go
through its pre-purge period, the pilot
will tum on ond be proved, pemitting the
oil solenoid valve to open. At this time,
slewly open the closed gote volve on the
bumer. After o slight delay oil will be
delivered to the cup ond the main flome
will be estoblished. If oil is not delivered
o the cup within o few minutes, turn the
menuol potentiometer up 3o that the mod-
ulating valve will open further.

the electric heater after o
flame is established.

15. As soon os o stable flome is established,

hold the fire in this pesition by means of
the manual potentiometer for a period of
cbout 30 minutes or until the woter in the
boiler is warmm.

16. Adjust oil tempercture control on the

electric oil hecter 1o temperoture re-
quired to provide otomizotion of oil.
These temperatures may vory from 100° to
140° for No. 5 oil and from 130° 1o 200°

for No. 6 oil.

Tuen
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17. Bring the unit to high fire by turning the

18.

19.

20.

21

monual potentiometer to the *‘open't po-
sition. Be sure gate valve 11 wide open.
Increase or decrease the high fire oil rate
by opening or closing the viscosity valve,
if adjustments are required.

Unit should be cperated ot high fire until
steom pressure or boiler woter temperature
is high enough to enable any ouxiliory oil
heating equipment to previde o stable
source of heot. The burner should remain
on constant ignition during this time until
all of the air pockets in the oil line have
been eliminated ond oil temperotures
through all heaters ore constant,

Chonge the burner firing rote from high to
low several times by means of the manual
Check CO37 ot high, low

The Kewanee unit

potentiometer.
ond intermedicte fire.
should not require any major firing ad-
justments since it hos been foctory fired
and tested. If minor linkoge corrections
ore necessary, see the Service section of
this monuol, Page 40. Adjust fuel—airratio
to achieve 11 to 12-1/2 CO2 by flue gos
onalysiswithosmoke rating of notin excess
of No. 2 on the Shell-8ochroch smoke
scole.

Restort bumer several times to check for
smooth light off.

Floeme failure check:
o. Reploce vacuum
R-4788 reloy.

b. Start burner.

tube (T1) in the

c. After the ignition indicating light
goes off, close the manuc! fuel valve:
on the bumer ropidly to extinguish the
main ﬂgme.

d. In opproximotely four seconds the
outomatic fuel valve will close and
the modulating motor will stert to a

closed pasition,

. The R-478B relay will go to lockout

positinn end the flome failure light
will show on the control cobinel.
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C. Special Instructions-Oil Firing
(Continued)

22. Ignition foilure check:

o. Close the shut-off cock on the gos pi-
lot line. Jumper pilot low presiure gas
switch (if ony).

b. Stort the bumer.

c. The ignition indicating light on the
control cobinet will come on but the
pilot flame will not be established.

d. The main fuel valve will not be ener-

gized.

e. The pilot indicating light will go off
ond the unit will go 1o o flome foilure
position,

23, Limit control check:

o. Stort the burner ond permit the boiler
to run until the limit control settings
as shown on the limit controls have

been recched.

b. The burner will turn off when the set
pressure or temperoture has been
reached. Occasionally there will be
o slight difference between the sel-
tings on the limit controls and the
recdings on the pressure or temperc-
ture gouges. The limit controls should
be set to motch the pressure or tem-
peroture gouge recdings.

c. After o differential pressure or tem-
perature drop, the bumer should restort
cutomatically,

d. With burner operoting in the normal
running position, open the blow down
volve on the low water cutoff. Bumer
should turn off, ond restort outomat-
icolly when the proper level of woter
in the low water cutoff is re-estob-

lished.
24. Air switch check:

a. Coverair inlet on forced draft blower.
Close monuol fuel velve.

ARG XY
TPy ,..'.;‘;;
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b. Start bumer. Burner should do throy
the normol pre-purge ond ignition p
riods, but the moin fuel indicoti.
Jight should not be energized.

¢. After the ignition tums off the bum
should go 1o fiome failure position.

25. Lotch switch check:

o. Open latch switch. Close man
fuel valve.

b. Turnonburnerswitch, Either the bur
will not stort, or the oil valvewill «
open, depending on control sequer

. used.

¢. Adjust lotch switch to provide « ti
seol between the burner fon hous
ond the windbox.

26. The emergency shut-off switch, if «
should be checked to moke sure thot
turns off the burner.

27 After the obove procedures hove t
completed, the operotor should be cc
fully irstructed in the proper mainteno
ond service of the equipment. See Ch
ter 4, Poge 31, of this monvel.

D. Special Instructions-Gas Firing

CAUTION: When firing goson ocom-
bination gas-oil burner whichdoes not
swingout the oil burner while firing gos
the shoft seal ossemblyon the oil burner
MUST BE lubricoted through theplugin
the moduloting oil valve to preventseal
demage. QOilline volvesshouldbe kept

open to assure pump lubrication.

1. The gos piping, control groups end vel
should be checked for complicnce «
local utility ond the customer's insurc
underwriter's requirements.

2. Purge air from gas lines to the lubricc
plug cock of the gas bumer control gre
Seme locol gas companies require !
this be done by their personnel. Ci
manuol gos cock.

3. Check gas burner linkoge. This link.
was set by the foctory when the bo
was fire tested but the following setti
should be checked to determine whe:
damage has occurred which disrupted

45000098
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ly, tum the manual potentiometer up so
thot the gas volume control volve will

D. Special Instructions-Gas Firing

(Continued) open further,
linkoge. The primary oir domper (on 9. As soon o3 a stcble flome is estoblished,
combinetion gas-oil firing) should be hold the fire in this position by means of
cbout one-fourth open. Secondory air the manual potentiometer for o period of
dompers should be cbout one=fourth cpen. cbout 30 minutes or until the woter in the
] The gos volume control volve should be boiler is worm.
; about one-fourth open. 10. Bring the unit to high fire by turning the
:‘4 4. Set fuel selector switch to ""GAS*.. rr.va.nuol potentiometer fo the ‘'cpen'’ po-
E sition. Be sure thot the monual ges shur-
:, 5. Check spark gop on gas-electric igniter off valve is wide open.
3 (1/16"=3/32"). Natural and manufoctured 11. Check gos ring pressure gouge. The
3 gos pilots have a 3/18" gas orifice. The ring gos pressure required for full
1 LP gos orifice is 7/64". firing copecity is stamped on the bumer
: 6. Remove top vocuum tube in the R-4788 lobel.
= cnd push fob on top relay. This will 12, Clock gas meter for firing rate. Be sure
-3 provide o constent pilot during the stort- to check ony necessory meter pressure
- ji ing operotion. On the Fireye FP-2 correction focton with your local wtitity.
E control a constont pilot is secured by re=- Firing rate may be increased or decrecsed
. plocing the four-pronged AC line plug by odjusting the gos pressure regulator.
=3 with o three-pronged test plug, ond Adjust firing rote to conform to stonderd
7 tutning the knurled knob on the timer to specifications. ’
the de,,“ed phose of cperating :equencf. 13. Change the burner firing rate from high to
x 7. The pilot flome should be corefully low several times by meens of the manual
2473 checked for proper operation. A reading - potentiometer. Check COg ot high, low,
P of 100 15 140 DC volts should be indi- and intermediate fire. The Kewonee unit
TN coted from the fest jocks on the R-478B should not require any major firing od-
;‘5&’" czntrol. A reading of between 70 ond justments since it hos been factory fired
e 90 DC volts should be indicated on the and tested. If minor linkoge corrections
: Fireye control. The gos pilot normmally are necessary, see the Service section of
i requires 2"-4" w.c. pressure for natural or thismanual, Poge 40. Adjust fuel <irratio
monufoctured gos. Adjust the pilot gos 1o ochieve o combustionrating of 8-1/2 to
Fressure regulator as necessary 1o secure @ 10 percent CO2 by flue gas onalysis with
gocd stoble pilot flame with no fluctua- no CO.
t'-n in voltage readings. 14. Restort bumer several times to check for
8. To light off the gas bumer, set the manual smooth light off.
. . . ' -
potentiometer in a .closed position. 15. Mcke flome foilure check using proce-
Turn on the burner switch. The burner d tined in P h 2). Poge 24
will go through its pre-purge period, the ures odtiined in Forograp » Foge £t.
pilot will turn on ond be proved, per- 16. Maoke ignition failure check using proce-
mitting the moin gos volve to open. At dures outlined in Porogroph 22, Page 25.
this time, slowly open the clase.d.menuol 17. Make limit control check using proce- ke
gas shut-off volve. If the gos piping wos du lined in P h 23 P 25, . _ A
properly purged of oir, the moin flame res outlined in Poragraph 23, Poge 25.

will be established olmost immediately, Make air switch check using procedures
If the moin flame is not estoblished quick- outlined in Porograph 24, Page 25.
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D. Special Instructions-Gas Firing
(Conlinued)

19. Moke lotch switch check using procedures
outlined in Parogroph 25, Page 25.

20. The emergency shut-off switch, if ony,
should be checked tc make sure thot it
turns off the burner.

21. After the cbove procedures hove been
completed, the operotor should be core-
fully instructed in th> proper maintenance
ond service of the equipment. See Chop-
ter 4, Poge 31 of this manval.

E. Special Instructions - Gas-Qil Firing

1. Set fuel burning equipment in cccordonce
with the specific instructions listed in this

chopter for oil firing.

_ 2. Adjust burner in occordonce with the spe-
cific instructions listed in 'hu chopter for
gos firing.

CAUTION: Observe oil burner shaft secl

fubricotion requirements on Poge 25.

3. Llinkoge for gos volume control valve may
be cdjusted os required without changing
the setting of the linkoge for the oil con=-
trol valve,

4. Keep the primary ond secondary air set-

" tings matched for both fuels so that no

adjustments are necessary when changing
fuels during normal operation.

5. On combinction gos and No. 6 oil, do not
permit the No. & oil to "set up’' in the
oil tonk.and lines. Keep the tonk heoter
in operation at oll times.

6. The change from gas to oil requires:

a. On No. & oil, set oil pump switch in
"monual'' position prior to chonge-

over to assure on odequate supply ¢
oil ot proper operating temperature

b. Shut off burner switch,

¢. Remove plostic cone cover, swing o
burner inpositionond close latch switc!
{units with swing-out oil burner or
rangements),

d. Chonge fuelselector switch from "gos
to “eil",

0. Close moin gos shul-off valve.

f. Turn on burner switch,

Chﬁnge from oil to gos requires:
a. Shut off burner switch.

b. Swing~out oil burner, insert plosti
cone and engoge cone switch (units wit
swing=-out oil! burner orrongement).

¢. Chonge fuel selector switch from "oi
to “gos*.

d. Open main gos shutoff volve.

e. Turn on burner switch.

F. Caution - do not close gate valves i
- oil lines to unit with integral pump ¢
ony time burner is operating, excer

. on swing-ov! eil burner crrongement

g. On No. 6 oil, the oil pump switcl
moy be set on either “"Manual” o
"Automeatic". Do not turn off source
of heat to tank hecter,

Special Instructions-Boiler

All new boilers, os well os the steom onx
water piping connected to the boiler
contoin oil, grease, ond foreign motter, |
is essentiol to clean the system becous:
these ‘materials ore responsible for sucl
difficulties as overheating of metal, foam-
ing ond priming, ond high maintenance
costs on strainers, trops and venrs,

On steam systems, condensote moy be
wasted for severs! doys or until tests show
the elimination of undesirgble impurities.

On hot water systems, chemicol cleoning
is generally necessary ond the entire sys-
tem should be droined ofter treatment.

A£5000100
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FIG. 3-2~TYPICAL GAS-OIL CONTROL EQUIPMENT

ITEM

DESCRIPTION

FUNCTION

B D
WHNG N ANN OO RMNS WL LN

SRRV LY RIS LSS S NUPHYHBEEYNY

Trerslurmer 230/113V
IPele hre Moch
3-Psle Rae bleck
2-%ale fne block
IPole Ane bloxh
2Pele fas Mlock
Mogretic 1w e
Magreitic trorier
Magretic contmcior
Magra i 1 tee
Yrarslormae 118/24¥
Pregronvening reley
Irdicoting lamg =~ whir
Indi, .luv {omp =~ omber

15,0, NXP Holder with § amg . fine
$.2.5.T. Teggleewirh
$.7.5.1. Teppiewwitch

Conwel ¢ircuit pow ot sonrce

Forced drolt fon morer cirevit hao

Oil hrrwe womwr girevit hae

Elecwic oil hostor cirgvit hae

Qil pury wmter titeuit fire (Rewntn poory wnin only}

Conrel clrcuit Boreformee hae

Forcod dralt lan morer yrerser

Oil bureer marer 1rorier

Tecwic il heator conmeior

Qil pvrp marw 1% e (Remate pump unin enly)

Maduleting mete poes wpply

?rogramming ord fNlame reisguerd conwel

indicarn lgaition

Irdicarm eain hol

Indicares Mame loiluwe

Indicorn low werer

Conmel clreuit hae

busrwr pwitch = on-ol

Cirevisting weret pump switch = oneu i (Jelow ~ater fine il huater
wain enly)

Fuoal selecw pwineh = il i epes

20 420,17, S=iteh
21 $S.P.D.1. Tegglerwinh Oil pury maror r=itch o= auip , wen ,
n D.7.D.T. Togglewirneh Modulating menr reitch —oute . -men,
23 Momal pomntiome rer Maduleting eenr conwel = ¢lose pen
21 Torminal swip . Witlng connectiors
5
i

Sowe trmirals Soe wiring dfiegrem in convel rabiret

Focod dolt fon monr

ClU brrner norwr

Elocric oll hnaser

Nec i oil heorr conwel
Ale owiteh

Larh reivch {on ol barmer)
Alrenil inrerloch

Soleraid ofl velve
Medulating sonw
Maduiating mnrer end oswirnch
Flares durgiur (Sconner)
Can worw owinh

tgnitien werebermer

ignition g velve

Ol pumyp swer

Moduleting eanwel
{rerporcy swirgh (by othony)
Law vernw gui-ai wih slon winh
Sufery Nigh limit conwel
Opereting limi1 contrel
Mein gm volva with ouniliory smivch
Ot meperense canirel
Cirtwlating warw pump

Spore mrmirmls

Secardery oir npply

Drives sromizar, primary oit bon, ol puwvy (integrol puvy wnin enly)

Heon il » emmizing ap

Qll nwperenes limit soinch, conmels aperation of slecwic oll hoorer

Solery reitch preving scondery oir

Salary pmitch praves oil aner lockod in poslnen

Selety pwiteh proving primery oir {[{ wmod)

Auvresmtic oil valw

Moduleres hal-eit nosly

Proves low=lirs 1wt inrerloch

Monir pilet ed swin flowe

Sofery soinh proves pm cone lockod in pasitian

Prevides wark fur lgnitien

Avmantic pilet pm velve

Clreviemn oil hom sk B hrrer Resnte puryg wnis anly)

Conrwels modvisting mewr in rewperse » heo! demend

Romsre evwigercy rwirch to Aon off burne

Seps brnes on low vetw eorditon

Selery limit w apereting mneel

Sirs ond smgs burrer in reperas ® beiler proawre o lempersnse

Aviometis g veive with whe tleing wiery feenre :

Opworns cickvlering varnr pury (Inlew e rr-ling oil hvomw unin enly)

Cirenlare boiler warr hrough weter-tm~sil oi! Moarer (bslgw ~osw-lire
oll heamw wnin only)

Soe witlng diagum In emawel cubiret
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F. Special Instructions-Boiler
(Conlinued)

4. The boiler installer should use the follow=
ing procedure in washing oil, grecse, and
other impurities from the new boilers:

c.

b.

-
.

Remove the safety or relief valve.

Close the valve in the steom or flow

line.

Add coustic soda and sodo ash (equol
ports) to the boiler water through the
safety or reliefl valve opening ot the
rate of one pound for each five horse-
power of boiler raoting. See Figure
1-1, or ¥-2. Fill boiler with such
treated water to middle of gouge gloss.

Remove ony controls or accessories
thct may be domoged by the chemicals
used.

Provide o pipe connection from the
safety or relief volve opening to o
convenient drain to serve o1 o vent,

Fire the boiler ot o low rate, suffi-
ciently to keep the boiler water at
steaming temperature, allowing the
generated steam olong with en-
troined wcter ond impurities to dis=

A YAt
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charge through the vent. With o hot
woter boiler keep tempercture ot cbout
210°F, Feed woter to the boiler as re-
quired to maintein the water level in
the glass. §t may be necessary to stop
bumer if woter leaves the boiler
through the vent fester then it can be
odded through the feed line. With a
hot water boiler keep water trickling
from vent.

.Continue the boiling process for o

minimum of 8 hours. longer boiling
time is recommended for 125 horse-
power boilers ond larger, Up to 48
hours boiling time moy be necessory for
vnusually difficult job epplications.

h. Drain boiler while hot; then remove

the manhole cover ond all hendhole
covers.

i. While the boiler is still warm, flush in=

terior surfoces -with water from o hose
nozzle under full pressure until oll
troces of dirt and impurities have been
removed ond the water coming from
the boiler is clear. Start at the top of
the boiler and work down..

i. Repeat the boiling process if necessary

to insure a clean boiler.

45 000103
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1. After the burner hos been started ond od-
justed by your Kewanee service repre-
sentative, linkoge settings, fuel pressures
ond temperctures should not be chonged
or tompered with by persons not thor-
oughly experienced with the burner ond

Fuel

system,

Service colls coused by

“tinkeritis"" or poor maintenonce proce-
dures cre not covered by any *'free serv-

ice' plon.

boiler in operation, rother

It is preferoble to keep o No. 6 oil fired
then shut

down over week-ends or other off periods.
Less difficulty ond better overall economy
will be obtoined by keeping the boiler on
instead of ollowing the entire system to
cool off. Contrel arrangements ore avoil-
cble to provide o low pressure or temper-
oture in the boiler during such pericds.

Do not depend on "‘outomatic delivery

Keep o corstont check on the fuel supply.

- watch the supply younelf. Check fuel
gouges on the oil tonk (or on the LP gas
tank, if LP is used for ignition). Keep
trock of the supply ond re-order before

the tonks ore empty.

tire boiler room cleen.

Keep the boiler, the burner, ond the en-
Do not ollow fuel

to leok onywhere = it is dongerous. A
clean beoiler room is essential to fint-

class boiler operation.

Keep the burner control cabinet door
closed. The electricol contects in the
cobinet are very sensitive to dust ond
dirt.

6.

MAINTENANCE PROCEDURES

Never close vents supplying air to the
boiler room. If cold oir currents couse
difficulty with other boiler room equip-
ment, oir ducts should be instolled to di-
rect the flow of fresh cir.

Repair olf leaks promptly. All piping con-
nections to the boiler ond oll accessories
should be mointoined leck-proof because
even o minor leak, if neglected, moy soan
become serious. This opplies especially to
water column, woter glass, woter level
control piping, end monhole ond hondhole
gaskets. If serious leaks occur, shut dewn
boiler immediately ond groduolly reduce
steam pressure. Do not ottempt to moke
repairs while the boiler is under pressure.
Fooming or priming may occur in o steom
boiler and couse large quontities of woter
lo pass over into the steom main. |t con
be detected by violent fluctuotions of the
water in the glass or by sudden dropping
of the woter level in the glows. This trou-
ble may be coused by dirt or oil in the
boiler water, on overdose of boiler com=
pounds, corrying too high o water level
in the boiler, or ¢ high overload on the
boiler. In case of serious trouble, stop
the burner and decrease the Jocad on the
boiler. Then clternctely blow down ond
feed Fresh water several times. If fooming
does not stop; cool, empty ond wash out
the boiler ond refill with fresh water,

Any problem in regand to extreme fooming
or priming, scole in boiler, corrosion o
pitting should be referred to o concern
specializing in boiler woter chemistry,
Do not experiment with ''home-mode"’
Ireatments or compounds.

4’ 000104
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A. General Maintenance

10.

11.

(Conlinved)

A boiler filled with raw water should not
be left idle. The water should fint be
boiled with the steom chamber vented to
drive off any dissolved gases. 1n the cose
of hot water boilers, heat the water in the
boiler to 200° for the some reason. The
boiler water should then be moda alkoline
with coustic soda. ke 1.5 ounces of
ccustic soda per 100 gollons of water
contained within the boiler.

Coution, do not odd large quantities of

cold feedwater to a hot boiler.

B. Daily Maintenance

1.

Cleon ctomizing cup if necessory end
moke sure surfoce is smooth. Never use o
shorp ‘instrument on the cup. If cup be-
comes damoged, replace it.

. Check to moke sure cup is in the center

of oir nozzle. Cup should protrude 1/16"*
to 1/8'" from the nozzle.

Clean s¢cnner,

Check oil tempercture if heatert is used.

. Check boiler water level in the glass ond

the steam pressure on the gauge on steam
boiles. Check temperature recding ond
water pressure on hot water boilers.

On high pressure steam boilers,blow down
ot least one full opening ond clasing of
blowdown volve, except where the omount
ond frequency of blowing down are deter-
mined by chemical analysis.

On high pressure steam boilers, the gauge
cocks ond the blowdown volves on the
water cutoff, water column ond water
glass should be operated to moke sure
these connections are ¢leor.

32

C. Weekly Maintenance

L

3.

Check boiler flues and elean if necessary.
The frequency of flue cleaning will de-
pend on’the fuel used, the burner selting,
and other foctors of the job performance.
Protect burner and controls from dust end
dirt during tube cleoning. Mcke sure
linkoge aond other relatively light parts
are not domaged.

. Check oll burner linkoges, tighten if

necessary.

Note condition of belts on belt=drive oil
pumps ond burnens, Have spore ovailable
and replace before the old one breoks.

Test the low water cutoff by tuming off
the water supply, opening blowdown
valve to remove rust ond dirt, ond ‘then
observing whether or not the burner cuts-
out with low water in the glou.

Oa low pressure steom boilers, the gouge
cocks ond blowdown valves on the water
column and water glass should be oper-
cted to make sure these connectiom cre
clear.

D. Monthly Mainlenance

!.

2.

3.

4.

Check ignition assembly ond electrode.
Clean if necessory.

Check primary and secondary air damper.
Remove ony occumuletion of lint or dirt,

Irspect condition of refractory.

Irspect oil strainer screen and clean if
necessory, The frequency of cleoning oil
stroinens will depend upon the quelity of
oil in use. Be sure the cop gasket is In
good order ond mating surfoces cleon. A
light coat of cleon grease will help 5o~
cure o vecuum=tight joint. Note - class
the gate volve oheod of the strainet be-
fore removing the cop to prevent loms
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Monthly Mainlenance
{Conlinued)

of oil prime. Turn off oil pumps while
cleoning strainer. .

Lubricate moton in occordance with mo-
tor manufocturer’s instructions,

Check lubricating oil level in burner
geor box while burner is turned off. Add
Kewanee Geor Box Qil if oil level is

low. Do not fill cbove test plug level.

Lubricate oil bumer shoft seal.

On low pressure boiler, droln off o small
omount of woter from the boiler droin
valve to remeve sediment ond rust cceu~
mulation. Don't overdo ond woaste cleon

woler,
Test boiler sofety volves.

Cleon stop-drip tap inside otomizing
cup. See poge 37.

E. Annval Maintenance

1.

2.

g

Hove the burner inspected ond checked by

your locol Kewonee service representotive.

Drain and flush burner gear box. Refill

with Kewgnee gear box oil.

Reploce vocuum tubes and scanner cell in
electronic controls. This replocement is
inexpensive insurance ogoinst future serv-

ice colls.

Drain ond clean sediment out of electric
oil heoter ond boiler mounted oil heoter.

Check condition of oil tank. Clean ond
remove sludge if necessory.

If the boiler is to be out of service for the
summer, be sure to break ofl power con-
nections to the boiler ond ouxiliories.

33
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FORCED DRAFT SCOTCH P

7. To protect the fire side of the boiler free.

10.

1.

12

corrosive oction of combustion depesity
scrape oll carbon, rust, soot or other de-
posits from fire surfoces. Apply thin coot-
ing of oil or grecse if boiler is to remair
out of service for the summer.

To cleon woter side of the boiler, remave
all monhole ond hondhole covers. Hos
the inside of the boiler with woter unde
high pressure ond use hand screpers to re:
move ony mud, scale, etc. Stort af top ©

boiler ond work down.

Coll for boiler inspection if required by
your state, municipol, or insuronce ogen-
cies. The boiler must be fully oceessible
both inside and out for the inspector.

Since local conditions determine the use
of wet- or dry storoge during summer shul-
down perieds, information as to type of
boiler protection required should be ob-
toined from yourboilerwater consultont or
insuronce company,

Wet storoge. See thot the feedwoter ond
steom connections ore tight. After o light
steaming period vented to th: otmosphere
to expell dissolved gases, completely fiil
the boiler, odd sedium sulfite (opproxi-
mately 1.5 Ibs. per 100 gollons of odded
feedwoter) ond coustic sodo (opprexi-
r ely 3 Ibs. of coustic sedo for 1000 gol-
'ors of woter within the boiler) to provide
o protective concentration of chemicals.
Tests should be conducted occosionolly
to maoke sure thot the boiler is properly
protected.

Dry storoge. Droin the boiler, cleon it
intemolly, and then oir dry it thoroughly.
Boiler room should be kept dry and well
ventiloted to prevent boiler surfoce

corrosion,
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Y el

SERVICE PROCEDURES

A. Adjusiments And Repairs

The Service Procedures detoiled in this section
of the manuol are intended os o guide in mak~
ing cerlain repein ond odjustments which moy
be necessary during the operoting life of the
Kewonee Unit. Many of these repoirs con be
“made by ony boiler operator, others should be
made by o skilled serviceman. Coll your ou-
thorized Kewonee Service Representotive for
dependoble service assistance,

REPLACE WATER GAUGE GLASS:

1. Close woler glass shut-off volves, cpen
glass drain cock, remove guard rods, re~
move gloss, cleon openings.

. 2. Maoke sure new gloss is proper size ond
length,

3. Insert new gloss, use new rubber gaskets.
Toke care not fo set stuffing box nuts
too tight.

4. Open top voive slightly. When gless is
warm, close droin cock. Open bottom
volve stightly, check for leoks.

5. When woter level hos become siable
open both volves, reploce guerd rods.

APPLY MANHOLE AND HANDHOLE COVERS:

1. Clean metol surfoces where cover plate
bears agoinst shell plate.

2. Always use new goskets. Apply grophite
paste or greose to gasket to prevent
sticking and secure tighiness.

3. Use care in centering cover plate ond
gasket in shell opening. Drow bolts up
firmly. Tighten if necessary to moke
leck proof when roising steam pressure.

35

REMOVE BEARINGS:

1. Remove the oir nozzle, otomizer, front
half of fon housing ond the fan from the
front end of bumer.

Remove the moduloting wvolve, bel?
guord and odepter, seal and puliey from
the bock end of belt drive burners or
reniove motor stator (including odopter
ond end bell) ond rotor from direct
drive burner.

»

3. Remove upper pump bolt which would
interfere with shaft removal an KP

Models 83 through 93.

Remove ofl screws holding beoring caps
to gear box. KP Models 80 through B2
do not have o fan~end bearing cop.

Tap the seol end of the sheft, using o
block of wood for e cushion to prevent
domoge to the shaft until the shafr
slides out of the rear bearing ond drives
the front bearing out of the geor box.
Twist shoft while topping te disengage
the worm and gear of pump.

The fon-end beoring moy be removed
from the shoft by placing o yoke behind
the bearing or oil slinger and topping
the drip trap on the end of the shaft,
Use extreme core to prevent domeging
the threads.

To remove the reor beoring from the
gear box, insert ¢ wooden dowel through
the fon-end bearing opening ond top
until the rear bearing is forced out of
the gear box. Remove retoining rings
ond top beoring out of beoaring cap.

45 000108




FORCED DRAFT SCOTCH PACKAGE UNIT

A. Adjustments And Repairs
(Conlinved)

REPLACE BEARINGS:

1.

>

50

New beorings should be special high-
temperoture pocked beorings similar to

New Deporture.

Press fon-end bearing ond slinger onto

shaft until shoulder en shaft is exposed.

Press rear bearing into bearing cop ond/
or gear box.

Insert shaft {nto front hole of gear box
ond through rear bearing, twist shoft to

engoge pump gears, opply force to fon
end of shoft until shoulder on shaft op-
peors of rear bearing bore. [t will be
necessory to hold the reor bearing in
ploce by use of tubing cgoinst & solid
object while inserting the shoft,

Tap ends of shoft lightly so thot bear-
ings may be relieved of any stroin and
reassemble bumer.

REPLACE PUMP GEAR:

.

2.

If the lubricating mainlenonce proce-
dures outlined in Chopter 4 cre ob-
served, pump geor ond wormm should
never require replocement.

To remove pump gear drive, the pump
must be unbolted from the burner ousem-
bly. The new geor must be placed in
exoctly the some position as the one re-
moved so that the new geor is in exoct
olignment with the pump worm. The
originol foctory dimension between the
inner edge of the pump odopter and the
outer edge of the pumpdrive gear wheel
is 2-11/16" on Models 80 through 82,
and 2-5/8'' on Models 83 through 93.

The main shoft must be token from the
burner in order to gain occess to the
pump worm. Follow the procedure de-
tailed in *'To Remove Bearings'',

REPLACE ROTOR (MODELS 30-3)):

1.

The rotor is mounted on o bushing which
Is fostened to the shoft by o left-hond
thread lock nut and o key type washer.
Use core not to distort the lock nut or
wosher.

. Be sure that the faces of the lock nut,

waosher, ond rotor bushing that contact
eoch other are cleon and lightly oiled
before replacement.

After tightening the nut, check the
shaft to make sure that {t runs true. |f
o high point is found, the shoft con be
stroightened by firmly topping to tight-
en the lock nut (not the shoft) ot o
point directly obovmm. It
is impartont that the shaft run true to
ovoid vibration.

REPLACE PRIMARY AIR FAN:

1.

3.

The primary air fon is held on the main
shoft by two set screws which preu
cgainst keys inserted in fon keyways.

To remove the fan, loosen set screws
ond push fan back on the shaft. Remove
keys, and clean the main shoft corefully.

Use hend pressure belween the outer
edges of the fan ond the fan housing to
pull the fon off the shaft. Do not force
the fon off by prying.

If fan connot be removed from shaft by
cleoning the main shaft, a fan puller
must be used. This [s ovoilable from the
foctory.

Before replocing fon, cleon ony burn
or carbon from main shoft, fon keys
ond bore of fon. Smooth slide fit is
necessary,

Hold keys on shaft flots with a piece of
string wound several times oround shoft
ond keys, lesving one end of string’
dangling below fan diometer; slip fan
over shaft ond keys until fon will held




FORCED DRAFT SCOTCH PACKAGE UNIT

A. Adjustments And Repairs
(Continuad)

keys; withdrow the string by pulling on
the end.

Push fon toward geor box to within
1/16 40 1/8°* from the rear fon housing.
Tiphten set screws and spin fon to moke
sure it does not rub on the fon housing.
Reossemble ond turn by hand 1o moke
sure the fon cleon the front fonhousing.

SERVICE ATOMIZING CUP:

1.

2

4.

The oil atomizing cup moy be cleaned
by swinging the bumer owoy from the
firing position ond inserting o soft
clecning cloth inside the cup; light oil
or solvent moy be used to remove oil
deposit.

To remove the cup from the moin shaft,
first remeve the oir noxzle, then un-
screw the cup from the main shoft. Do
not use o wrench on the atomizing cup.
A quick twist of the cup should loosen
the thread which is regulor or "right
hond threcd.

Do not use hard or sharp instruments
in cleaning the cup. If the lip of the
cup becomes slightly burred it may be
smoothed by using fine emery poper.

If cup is domaged or bumed, reploce it.

ADJUST AIR NOZILE:

1.

2,

The oir nozzle may be removed from the
front fan housing by removing two balts.

To odjust the varicble vaned oir nozzle
for either o longer or wider flome pot-
tern, refecse the two set screws holding
the topered portion of the air nozzle 1o
the moin body of the nozzle ond turn
the topered portion until the air vones
ore ot the proper angle for the desired
flome pattern,

The air nozzle must be centered exactly
oround the ctomizing cup. The otom-

izing cup should extend obout 3/32 of
an inch forward of the lip of the oir
nozzle. The position of the oir nozzle
can be chonged by loosening the elomp
bol1,

SERVICE STOP-DRIP TRAP:

1.

The stop~drip trop is located inside the
otomizing cup, fostened to the moin
shaft with right hond threods. The atom-
izing cup should be reroved befcre re-
moving the drip-trop. See Fig. 5-1.

ATOMIZER

e

2‘

1.

FIG. 5-1—STOP-DRIP TRAP

The drip trap, which prevents oil in the
hollow bumer shaft from leoking into
the otomizing cup during the off peri-
ods, must be cleaned periodicolly, Re-
move the drip trap, sock in kerosene or
solvent, wipe dry ond replace.

If oil still leaks inta the ctomizing cup
while the bumer is shut down, check to
make sure the drip trop is tight ond then
check the solencid oil volve which moy
be seating improperly.

REMACE SHAFT SEAL:

The purpose of the shoft seal is to per=
mit fuel oil to flow from the stationary
reor end body into the rototing shoft
without leaking. If the motor moin thaft
has to be removed for any recion or if
the seal lecks, a1 shown by o drip of oil
from the leak hole ot the bottom of the
motor housing, ¢ new seal should be
instolled.
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FORCED DRAFT SCOTCH PACKXAGE UNIT

A. Adjustments And Repairs 2. Field replacement of Intemal parts of
(Conlinued) ony of the pumps, such as the seol,

. . geons, or shaft, is discouraged. A foc-

2. Complete Instructions on replo?ng the tory overhaul or @ complele pump os-
rotory seal unit ore included with each sembly replocement Is suggested since

. seal sent from the foctory. foilure of one part wsuolly indicotes

SERVICE OlL PUMP; foilure in other ports.

1. Both integrol ond seporote oil pumps ore
Tuthill pumps of the intemal geor type 3. Highcopocityouxiliorypump sets, Sizes
with o roted copocily of opproximotely 5 ond 6, use a lip type secl which moy
200% of the bumer firing rote. be reploced in the field.

CHECK OIt PUMP OPERATION

Trouble Possible Couse

P L AT PN YO i T

A. No oil delivered 1. Pump not primed
2. Suction lift too high

Air leok in suction line

w

. Wrong direction of rotation

Worm or geor slipping on shaft

ool i
o v A

Pump gears wom

.

N

Pump seol leck

3. Ccpacity too low 1. Suction lift too high

. Air leok in suction line

2
3. Suction line too small
4

. Check-valve or strainer too small or obstructed

, 5. Mechonicol defects:
2 (o) Pump bodly wom
i3 (b) Packing or seal defective

; C. Pump is noisy 1. Pump not securely mounted.

3 2. Vibrotion coused by bent shaft or misalignment
3. Pump overlooded |

. 4, Air leck in suction line

5. Suction lift so high that vopor forms within the liquid .
6. Loose pulley

7. Viscosity of oil too high for the pump speed

8. Bells worn
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A. Adjustiments And Repairs

FORCED DRAFT $COTCH PACKAGE UNIT

(Conlinued)
CHECK OIL PUMP OPERATION
Trouble Possible Couse
D. Pump leaks 1. Cover bolts need tightening; gosket is broken

or defective

2. If pocked pump, packing may need tightening
or replocing

3. 1 mechonical seol pump, seol may be scratched
due to dirt

4. Pump bushings and other ports bodly wom from
obrasives in fuel oil

SERVICE VISCOSITY VALVE:

1.

The viscosity volve is used 1o meter the
desired quantity of oil to the otomizing
cup. Excess oil is returned to the tonk.
The volve also includes on emergency
relief feature in case of on unusual
condition such os complete closure to
the return line.

. The only Field service recommended for

the viscosity volve is thot of cleaning
to remove particles of sediment or carbon,
To clean the volve remove the cap from
the bottom of the valve, droin ond flush
out ony accumulation of sludge or dirt,

Viscosity volve stems hove o lef-hand
thread,

REPLACE HINGE SEALS:

1.

Be sure the lotch holds the fun housing
tight to the front plote. Support the
burner with blocks under geor box to
relieve swing joint hinges.

39

2.

o

Open unions outside of swing hinge,
betweeh swing ond burner pump, and on
electric oil valve,

Support electric pre-hecter pipes and
valves connected to it on blocks.

Remove Allenheod screws from the
hinges. Remove the four hinge pieces
after marking them so that they con be
moted when reassembled since they ore
not interchongeable.

Pull beck the swing monifold ond o!l
parts connected to it until it is cleor of
its hinges.

Pull top and botiom sections from the
swing monifold body. Cleon the sec-
tions thoroughly, being coreful not to
scratch ony port of the groove in which
the "'O"* rings set.

Roll new "O" rings into the grooves,
Lubricate the "O' rings ond the
grooves, puth the sections into the body
of the swing monifold and recssemble,
Be careful not to cut or nick the "O"
rings.
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A. Adjusiments And Repairs
(Continued)

SERYICE GAS-ELECTRIC IGNITER:

1.

N

The igniter assembly should be removed
ond cleoned regulorly. The porcelain
insulator should be kept cleon and the
entire electrode must be replaced if the
insulator is crocked. Cleaning may be
done with solvent.

Vihen the electrode is reploced, a spark
gop of 1/16" 1o 3/32" must be left bo-
tween the electrode ond the igniter body.

. The orifice locoted in the base of the

pilot nozzle should be kept clean. The
naturel or mixed gos orifice is 3/16",
The LP ges orifice is 7/64",

The high tension wire between the
transformer and the igniter electrode
should be checked periodically for
deterioration.

SERVICE ELECTRIC Oft HEATER:

1.

Do not set oil heoter temperoture too
high. Excessive temperclures may couse
gasification or carbonizing, resulting in
unsatisfactory starting conditions ond
shortened life of heater elements.

Electricity should be shut off to the
hecter ond controls when doing ony
work on the electric heater.

The nuts holding the elements to the
plate and the nuts holding the plate to
the body should be tightened as neces-~
sory to prevent oil leaks. Instoll o new
gasket to eliminote serious oil leaks
cround the element plote. Sock the new
gosket in lubricating oil before instoll~
ing.

Once eoch year, or oftener if required,
the heater should be drainedond flushed
to remove the sludge from the botiom of
the heater reservoir.

FORCED DRAFT SC

TCH PACKAGE UNIT

5.

Individual heater elements may be dis~
connected from the power source with
out offecting the operotion of the other
elements.

mostat before removing the element
plale in order to prevent damage to the
thermostat sensing element.

SET LINKAGES:

The curved slot linkoge is designed to simplify
edjustment of the correct proportioning of air
to fuel ratio for both high ond low fires with=
out low fire adjustment interfering with the
high fire odjustment,

A. ASSEMBLY OF LINXKAGE;

1.

2.

1.

Jock shaft or quodrant mu:t be in high
fire position before ossembling. See
figure 5-2 and Figure 5-3.

Drive arms ore secured to jock shoft by
tightening the two set screws after set=
ting the drive arms in the 45° position.
The connecting rods driving the quad-
rants are shortened or lengthened by
locsening the set screw in the square
ball ond socket joint, sliding the con~
necting rod through the socket joint un-~
til the 45° pasition is found. Tighten
set screw in the ball ond socket joints.

With the bol! ond socket {oints ond the
connecting rod in ploce o3 in Fig. 5-3,
adjust the rod length so thot sliding the
square boll and socket joint (when loote)
in the curved slot arm (during high fire
peosition) will not moke the curved slot
am move. Leove ball and socket ot
outer end of slot until loter. )

Sliding square ball ond socket jolnt
back ond forth in slot of erm during

X -
iVianuar:?
R I T S
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FORCED DRAFT SCOTCH PACKAGE UNIT

A. Adjusiments And Repairs
(Conlinved)

high fire position does not change set-
ting of domper (or oil valve, gas volve
or secondary oir dompers).

2. Sliding square boll ond socket Joint
bock and forth in slot of arm during low
fire position does chonge selting of
domper (or oil volve, etc.) from opprox-
imotely 209 to 90° movement. |f less
movement is desired. The ongle bell
joint moy be screwed into onother hole

" of jock shaft drive arm, but connecting
rod must be reset so that high fire posi~
tion is propesly odjusted.

C. 1. ALL LINKAGE ADJUSTMENTS ARE MADE AT
HIGH FIRE POSITION AND THEN ADJUSTED

70 LOW FIRE POSITION,

2. Figure 5-3 shows how the linkoge is or-
ranged or must be correcfed to ochieve
the proper final adjustment without dif-
ficulty. The linkage is driven to the
high fire position by switching the med-
vlating switch on the control cabinet to
“*maonual'* and turning the manual po-
tentiometer to '‘open''. To drive the
linkage to the low fire position, tum
the potentiometer to *'close’’.

D. HIGH FIRE LINKAGE ADJUSTMENT OF THE OIL
BURNER:

1. Adjust the high Fire fint.

2. The slot in end of modulating oil volve
stem must be in o vertical plane. Adjust
oil volume of high fire with the oil vis-
cosity valve. |f stem slot is not vertical
loosen the two set screws in the curved
slot arm sleeve, turn the stem slot until
vertical ond tighten both set screws
permonently.

41

3.

The slot of the primary oir domper stem
is neorly horizontal (demper wide open)
during high fire. 1f more, or less, prim-
ory air Is desired, loosen the two et
screwsin the curvedslot orm sleeve, turn
the stem slot to the desired position ond
tighten both set screws,

The secondary air dampers should be od-
justed to deliver as muchoir osis required
for o cleon efficient fire. If more, o
less, secondory air is desired, loosen the
two set screws in the curved slot arm
sleeve, turn the stem slot- to the desired
position and lighten both set screws,

E. LOW FIRE LUINXAGE ADJUSTMENT OF THE ORL
BURNER:

10

2.

To adjust oil flew, loosen the slot nut on
the balland socket joint on the modulot-
ing oil volve orm slot. Slide the ball
ond socket eloser to the stem for less oil
or to the outer end of the slot for more
of!. Tighten the slot nut on the ball ond
socket foint when desired oil volume of
low fire is established. Do not odjust
viscosity volve while linkoge is in low
fire position.

To odjust primary air, loosen the slot aut
on the ball ond socket fointon the prim-
ory oir domper arm slot. Slide the ball
ond socket closer to the stem for less
primary air or oway from stem for more
oir, Always odjust for as much primary
oir os possible, without hoving o rough
stort,

To adjust secondery oir, loosen the slot
nut on the boll and socket joint on the
secondary oirdomper orm slot. Slide the
ball and socket closer to the stem for less
secondory airor away fromstem for more
air,

45 000114
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fORCED DRAFT SCOTCH PACKAGE UNIT

{from stem end) opens gos volve ond

vice vena. Finol adjusiment moy be -
mode with the screw stop on tha valve,

Additional high fire odjuitmen! may be

mode by odjusting the got preisure reg-

ulator,

A. Adjustments And Repairs
(Conlinued)

4. If further odjustments ore made for high
fire, the low fire odjustments must also

be chonged.
3. With the linkoge in the low fire posi-

tion, loosen the slot nut on the ball and
socket joint in the arm slot. Slide the
ball and socket closer to the stem for less
gos or away from the stem for more gos.
Tighten nut on ball ond socket joint. A
minimum setting of the gos volve con be
made with the screw stop.

F. LINKAGE ADJUSTMENT OF GAS VALVE ON
COMBINATION GAS-OIL BURNERS:

1. First, odjust oil burner linkage as per
porogrophs "D" ond "E", Poge 41.

2. With linkoge in high fire position Joos-
en the two set screws in the curved slot
orm ottoched to the stem of the gos but-
lerfly volve. Turning the spring ossem=
bly of the gas volve counterclockwise

G. On straight gos burners (without oil burner)
adjust linkage os per parogrophs D1, D4, E3
E4, F2, and F3, Poges 41 ond 42.

TPRL YO

icadd




e T

A b i . AP .
(D ogmiSumns RS PO
© N [ 238 _A A-;';.;-a.—«..,—. o

‘;w\~ w...-.. u-a‘ ‘45.:1.. '.
v .

pon
e

FORCED ORAFT SCOTCH PACKAGE UNIT!

UNKAGE ASSEMBLY = FRONT VIEW
JACK BMAFT

MODULATING UOTOR g APPROXIMATE POSITION
OF MOODULATING MOTOR
ON KG uNITS.
BLOWER
—on MOTOR
-

GA3 VALVE QUADRANT
SECOMDARY AIR BLOWER QUADRANT.

CAS VALYT LINKASE ADAPTIR

\-SlCONDAIY AIR DAMPIR STEM. -

LINKAGE ASSEMBLY - SIDE VIEW

UNKAGE ASSEMBLY -~ SIDE VIEW

ANGLE BALL &
SOCRET JOINT

N
MODULATING OIL K
]

VALYE STIM.
PRIMARY AIR DAMPER STEM.

N CONNECTING %OD

t‘Al VALYE 3TEM.

ALL LINRAGE SHOWN IN HIGH FIRE POSITION

FIG. 5-2—LINKAGE ARRANGEMENT
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FORCED DRAFT

B. Service Check List

SCOTCH PACKAGE UNIT!

(Recd Instructions on Combustion Safety Control)

PROBLEM AND POSSIBLE CAUSE REMEDY

A. BURNER MOTOR WILL ROT START

1. Switch off 1.
2. Fuse blown 2.
3. Overlood reloys disengoged 3.

4. Holding coil of motor starter 4,
burned out

5. .Limit controls, low fire interlocks 5.

open
6. Low woter cut-off open é.
7. Cold-oil lockout switch open 7.

(No. 6 oil models)

Progromming reloy in safe position 8.

1. Electrode grounded 1.
2. Electrode not set properly 2.
3. Defective tronsformer 3.

4. Failure of gas sypply, or pressure 4,

too low
5. Gos flowing owoy from spark 5.
é. Sconner does not see pilot flome 6.

Put switch in **ON'! position.
Replace fuse.

Press reset button on motor starter. If motor ap-
pears to be overloaded, check couse.

Reploce.

Increase setting of limit controls to desired
pressure, odjust low fire end switch.

Flush sediment out of low woter control. Add
waler, If necessory,

Engoge heater switch ond set prehecter thermo-
stat 1o desired temperature. If heoter does not
worm up, elements moy be bumed out; if 3o, re-
ploce. If replocement is not ovoiloble, rvn @
jumper ocress cold-oil lockout switch end cperate
burner on cold oil. It is recommended thoto con-
stont gas pilot be used to mainlain ignition until
hot oil is obtoined from other preheaten.

Press reset button,

BURNER MOTOR STARTS, BUT NO FiRE RESULTS—IGNITION FAILURE

Clecn electrode ond porcelain. If porcelain is
cracked, reploce it.

Adjust for 1/16" o 3/32" spork gop.
Reploce.

Cleon mognetic gos volve; moke certain that
volve is operotive. Test pressure. 2"-4" w.c.
recommended. Open all valves in gos line,

Gos pressure too high. If over 5! w.c., adjus!
pressure reguloting volve. Forced secondory oir
moy blow out pilot; if 3o, shield pilot, or reduce
size of low fire.

Remove, clean ond reset.

45
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fORCED DRAFT SCOTCH PACKAGE UNIT

B. Service Check list—Continved

PROBLEM AND POSSIBLE CAUSE REMEDY

L et

C. BURNER MOTOR STARTS, IGNITION PILOT OBTAINED, BUT NO OIL DELIVERED

Open gote valve in suction line; open viscosity

1. Oil velves closed 1.
valve, gate valve, ond modulating valve onbumer.

: 2. Storoge tank empty 2, Fitll.
3. Strainer or viscosity volve clogged 3. Cleon stroiner or volve.

4. Purge line of air by keeping oil pump in operation
ond checking suction line for pessible oir leaks,
especiolly of strainer ond swing {oints; prime
stroiner. :

4. Airinsuction line

5. Coil moy be bumed out; replace. Volve moy be

5. Solenoid oil valve not opening
sticking; clean with kerosene or solvent.

Pump sludge from bottom of oil storage tank; drain

6. Woter in fuel é.
: strainer body.

D. FIRE PUFFS BACK AT START

-
.

Open.

1. Breeching domper closed
2. Oil temperature may be too high. 140 to 180°

; 2. Oil too volatile
7 recommended for No. & Oil. 140° maximum for
§i Ne. 5 Oil.
: 3. Goes pilot not in vicinity of otom- 3. Pilot possagewoy must aim towords otomizer ond
izer flame should reach lip of atomizer.
4. Improper oir ond oil mixture 4. Set mixture of air and oil for the most efficient
i fice.
5. Low fire stort 5. Reduce primary oir and/or quontity of oil.
E. PULSATING FIRE
rgr 1. Fire too leon 1. Cut down cir supply. Adjust secondary ond pri=
L mary oir. .
3 2, Airin oil 2. Eliminate oir by tightening ond purging oil lines.
3. Fire too small 3. 1f minimum fire is desired for normal operction, o
smoller oir nozzle moy be used.
4. Belts too locse . 4, lncrease belt tension so that no slipping resvlts,
5. Loose secondory air vanes 5. Secure vones and tighten linkage.
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PROBLEM AND POSSIBLE CAUSE

REMEDY

E. PULSATING FIRE (CONTINUED)

8. lnsufficient combustion air

F. BURNER RECYCLES TOO OFTEN
1. Limit differentic! set 100 low

2. Low woter level set improperly

3. Surging woter level

G. NOISY OPERATION

1. Noisy pump

2. Combustion noises

3. Noisy bearings

. CARBON DEPQSITS

T

. Oil impingement
. No. 6 oil

Lock of primory air pressure and
volume

w o o~

4. Dirty oil atomizer

5. Atomizer improperly located in re-
letion 1o nozzle

6. Oil atomizer damoged

. BONER DOES NOT CARRY LOAD

1. Steom pressure too low

6. Provide air Inlets to boiler room, 125% stock
area minimum,

1. Increcse limit differential.

2, Adjust setting so that bumer is not s?opp;d {with-
in safe water levels) before boiler feed replaces
water,

3. Priming ond foaming of boiler. Determine couse
of condition and remedy.

1. Oil pressure too i;?gh {35 10 50 Is.); check ond
flush lines, fittings ond volves, See Poge 38,

2. See "E' above.

3. Reploce ond check. Remedy couse of bearing
failure.

1. Nearrow the flome by use of vaned nozzle.
2. Increose oil temperature,

3. Open primory oir domper. Check bumer speed;
if less-thon 3500 RPM check couse {may be low
voltoge, foulty bearings, loose belts, rator or fan
slipping on shaft, etc.) Fon housing may be foul-
ed with fuel oil; dismantle ond clean.

4, Cleon ond polish with fine emery poper,

3. Atomizer should be concentric with ond project-
ing obout 3/32'' beyond lip of air nozzle.

&, Reploce oil otomizer if rim is out—of-round or
bumed.

1. Increase limit ond operating control settings.

v AS 000120




B. Service Check List Continved
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PROBLEM AND POSSIBLE CAUSE REMEDY

1. BOILER DOES NOT CARRY LOAD (CONTINUED)

2, Firing rate too low 2. Open manval potentiometer. Make sure fuel
volves ore open, Reset fire if necessary. Check
linkages.

3. Dirty heating surfoces 3. Cleoan tubes.

4. Boiler priming ond fooming 4. Drain, flush, condition woter.

5. Fire not efficient 5. Check linkages, reset fire for proper cambustion,

6. Gos pressure foo low 6. Check with local utility.

J. LACK OF HEAT

1. Volves closed 1. Open supply ond retum volves. Check zone
valves.

2. Poor circulation 2, Check circulating or condensate pumps.

3. Improper distribution 3. Check temperature control system thermostots,

) volves, trops.

4, Cold oreas 4. Check heoting units, volves, coils, blowers, fil-

ters, trops. . .

5. Boiler not carrying lood 5. See "' gbove.
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PARTS PROCEDURES

A. Ordering Replacement Parls

WHERE TO ORDER PARYS:

Parts for Kewonee units should be ordered
from the outhorized Kewonee Service Repre-
sentative who started ond odjusted your unit.
His nome is listed on the fint poge of this
manual or on the Operating lnstruction Card.
If necessary, ports moy be ordered direct
from Americon-Standard Industrial Divisien,
101 Fronklin Street, Kewanee, lllinois, or from
your loco! American-Stondord Industrial Divi-
sion or Kewaonee Scles Office.

HOW TO ORDER PARTS:

1. Always include complete nomeplate
dato os shown on the boiler flyedoor
ond on the burner windbox.

2. If ports ore required for electric con-
trols, motors, pumps, etc., alse include
complete nameplate dato token from the
item for which the parts are required.

3. List the complete nome, description and
Kewanee part number of eoch part in-
cluded in your order. Refer to the Parts
List in this monuol.

4. State quontity desired of each item.

5. Stote whether shipment is to be mode by
express, porcel post or freight,

PARTS RETURNED UNDER WARRANTY OR FOR

REPAIR:
1. Notify Americen=-Stondord Industrial

Division, Kewanee, lllinois (or your lo-
cal ASID or Kewanee Soles OFfice) of
the port to be retumed; mode) and seri-
ol number of unit from which it was

49

taken; whether the port Is being re-
turned for credit, replacement, or re:
poir. A Return Material Tog will b
sent to you.

2. Do not send ony part to the Kewone!
plont without a Return Moterio} Tog

3. Remove uscble fittings from the port
droin oil (if ony), clean, end attach the
oppropricte section of the Return Mate-
rial Tog securely to the part.

4. Pack the port properly to avoid shippin
damoge ond ship prepoid to Americon-
Standard Industrial Division, 101 Fronk-
lin St., Kewonee, Illinois.

B. Replacement Parts Invenlory

Every boiler plant owner con ossure more eco-
nomical ond effective operation by purchasing
o small inventory of replocement ports for the
use of the operctor in maintoining ond servic-
ing the boiler unit,

The following suggested list of replacement
parts stock is o minimum inventory. Comsuli
you outhorlzed Kewonee service represento-
t" e for replocement ports stock odequate to
mee! the full requirements of your particular
job.

Replacement electrical fuses.

Set of tubes for electronic control.
Sconner cell for electronic control.

Set of manhole and handhole goskets.
Water gauge gloss with rubber gaskets.
Ignition electrode ond porcelain.

Geor box lubricant.

Qil stroiner gasket,

Oil otomizing cup.

V-Belns (for oil pump and V- Belf bum-
en only).
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PARTS LIST INDEX

To determine correct name of the vorious perts, refer to the following figures:

Page

Fig. 6=1 Direct Drive Burner. o e vvvveensnss 5l
Fig. 6=1 BeltDrive Burner . v cvveeeesseses Sl

ewres Jo,mdl D R R

OESCRIPTION PAGE DESCRIPTION' PAGE
Air Nozzle Assembly . ........... 52 Motor Mount Plate ond Parts ., .. 58
AirDamper .. ......¢ vt 52,62 Motor Storters. cr e 59
AOMIZEr . vt i i e 52 QOil Pump and Pcrb ........... 53,56
Beoringsond Cops . . ..o en v oo 53 Pump Drive Gear. .o ... ... ... 53
Belts, Ropes ond Sheaves .......... 57 Pump DriveWorm ........... 53
Clomps .. ...... Gre s e s e 52 Pump HoleCover, . ... ....... 53
Contoctors . v vt v vie s vt eeansnaan 59 Oil Strainersand Ports . . .. ...... 56
Controls: Qil Valvesond Coils .. ......... 60
Voricble Fire Motors ond Perts .. ... 59 PlosticCones ... ............. 52
Motor Storters~Ignition Tronsformers. . 59 Preheatersond Parts . ... .. .u. .. 54
Heoter Contactors-Enclosed Relays. . . 59 Pulleys, Shaftend Motor. . ... .... 57
Air ond Gos Pressure Switches and Pump SetPorts . .......... .. 56
[nterlocks . .. v ve e v inennn, 60 Reor End Modulating Volve ....... 54
Gos Pilot Volves ond Pressure : ReliefVealve .......... ceen.. 54
Regulators . .. ... v, &0 RetainingRings « o covvennen... 53
Progrom Controls ond Ports ... ... 40, 61 Rotory Seal ......0o0cvuennn .. 54
Conhrol CobinetPers .. .. oo ol ] Rotor Locknut ond Keyed Washer. . .. 53
Drip Trope v e v v et s s v e vnnnns e 53
Fon Housing Assembly . .......... 52,62 Seals:
FireyeControls . . o o e i i ni e 40, 61 Pump covinniiiein 56
Front Plate Assembly ............. 52 Burner . cuiiiiiiiien 54
Gougesond Fittings . . . . ... ..., 54 Shoft, B_urner ---------------- 53
Geor Box Assemblies . ..o viv s, 52 Shaft Slmger ................ 53
Gear, Pump DFive « v v e e, 53 Shui-off Hond Valve ........... 54
Ignition Assembly . ... ....... ..., 55 S!op. Drip Trop «vvvvvvenvcnns 33
Lotch SwitchBox endParts ... ..o .. 52 S"?m" Asfembly AT et 56
Linkoge, Oil Burner .. ........... 55 Swing Manifold Asembly ........ 54
Main fbft . ... e ... 83 Thermometer .. .............. 55
Merfolds: Tronsformers .. .............. 59
5wing_2pw ................. 55 "WeBell L., eea. 7
GOt et Y "V" Ropes . ... ... veverieiaa. 7
Minnecopolis~-Honeywell Controls .. .. 59,61 Volves ........eovuiinn.., 60
Motors ... ittt ii i 58 Viscosity Valve Assernbly Cheeans 54
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FORCED DRAFT SCOTCH PACKAGE UNIT
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- FORCED DRAFT SCOTCH PACKAGE UNIT

PARTS DESCRIPTION

uNIT pARY UNIT | paxr
DESCRIPTION S12€ NUMBER DESCRIPTION SIZE INumBer
OiL ATOMIZIR (Cup) PLASTIC CONE (Stondord) . '
Used In tile door or 80-82 | 290381
Stondord Topered [ S, Shot oo monifold 83-93 | 200152
0.0 x lerorh 3. |Special
2x4-1/2 ........ .| 80-82 {29026 | 290327 BACKING (Asbettor Seal)
2-1/228 . ...0....] 8325 | 290027 | 290728 1/4 2 1/4 x 25" tor $290348
Ix51/2 ouevso...] 8s-88 |200228 | 290729 PlstlcCone o o4 veeeos. |80-82 |290283
Ix&12 ... ] 8993 | 290029 | 290330 1/4 % 3/8 x 37° for 290349 and
T 290350 Plastic Cone . o . . ... |83-93 | 290184
ouscrrnon | Sar | pat wumss s i
.
AR NOZZLE Fixed s .
ASSEMBLY ploin Vors Vere g_ :g::g gggﬁ
— ) No 20 loble :
Bore  Bore Yores) C.W. Vone PACKING CLAMP
2-¥8 2-1/2 ... |80-82 | 29033} 290338 290021 Holds todpals tape In 8o-82 | 290257
3 3-1/8 ... | 83-85 | 29032 29037 290022 manltfold or tile door 83-93 | 250358
3-8/ 3-V4 ... |8s88 | 29033 290338 290023
3-3/4 4 Ve | 89-91 | 290334 290339 290024 TILE DOOR CLAMP
4 4 < .. | 92-93 1290335 290340 290025 Holdh tile door or gos monifold o
forced draft windbax. . 4 ... . 80-93 | 290359

IFC.C.W. rototion, o different ongle or forge bore Is desired,
wecify requirement on order, LATCM SWITCH BOX

Assernbly [ncludes box, hinged
unT PAXY cover, mounting plote, clamp
126 [NUMBER Z ,
N T?”'T'ON Szt umse plete, stiffensr, ewitch ond
EAN (Primory Air inal cerereans 8093 | 290340
includes wo keys ond set wcrewn, 80-82 rerminal enclosure
CEIEE P |
. 1
#5-93 | 290011 29030 auerbly . . . ... ... 80-73 | 2903
TERMINAL ENCLOSURE only
EAN HOUSING Asembly 80-82 | 290000 forwmitch, .. vouen.n.. |80-93 |290342
Motched front ond reor 83-85 | 290001
howting with baffle plore 86-83 | 290002 LATCH LEVER
ond werem ond nun. 89-93 | 290003 Assembly includes pocar ond
ottoching screws. « o v v o0 0 4 o 80-9) | 2954
o BAFFLE PLATE only.
) (Front Fon Howsing) 80-82 | 290004
N Replocement must be drilled 83-85 | 290008 GEAR BOX ASSEMBLY
L 0n job using old plare s 86-88 | 290006 For direct drive burners with In-
- remplore. B9-93 | 25007 tegral pumps only, Including gear
i box body, shaft, bearings, pump
: ERONT PLATE (Burner) 80-82 | 29034} ond geors, oit domper, drip nq, 80-82 | 290030
: 83-48 | 290342 rekoining ring(s), slinger(s), bear= 83-85 | 290031
H 8493 { 2903Q Ing empls), L.H. locknut ond keyed | B4-88 | 2900

washer, fon keys and ol! fill cup. 89-91 | 290043

P

HINGE BRACKET (Front Plate)
L3 | Used only on 80-82 | 290344 GEAR BCX ASSEMBLY
o forced draft 83-88 | 290013 For dirsct drive, pumplem bumens
N windboxes 89-93 | 290014 only, Including gear box body,
i‘ shoft, becrings, cover plote, elr
- PLASTIC CONME (Seal Type) domper, drip tap, retaining ring(s),
' Including Paching 30-82 | 290048 slinger(s), bearing cap(s), L.H.
83-38 | 290349 locknut ond keyed worher and fon 80-82 | 29003
89-93 1290350 keys, 8J-91 | 290034
52
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FORCED DRAFT SCOTCH PACKAGE UNIT

PARTS DESCRIPTION—Continved

UNIT PARY UNIT PART
DESCRIPTION SIZE | NUMBER DESCRIPTION SIZE [ NUMatR
GEAR BOX ASSEMBLY BEARINGS
For belt deive burners with integrol Both Ends of Shol? 80-82 | 290041
pumps only, Including peor box 83-93 | 290043
body, shoft, bearings, pump ond
peors, oir domper, drip op, re- ) FRONT DEARING CAP
toining ring(s), tlinger, beoring 80-8 290015 . .
copls), fonkep ond oil Fill cvp. | B3-85 | 290034 e, 83-91 | 290069
Ser. 19291 10 F24483 . . ... . | 85-88 | 2900T Bolt Drive Burmers
Ser. f204S3end p .. .. ... | B6-E8 | 290364 AL, e | 8391 | 290070
Ser. #9291 10 /24433 . . ... . | 89-91 | 2903as Sor. 5291 vo f24453 00111 assr | 29031
Ser. f244530nd Up . . . ... . | 89-91 [ 29036 Sor. #244530nd Up . .. .. .. | 8691 | 290070
Al vieiienennns . | 92-93 | 20038 o e | e
GEAR BOX ASSEMILY REAR DEARIN
For belt drive, pumpless burnens 'i—'———c—gi
only, including geor box body,
nhof", beorings, cover plate, oir :Jntl.:d'n:ﬁ!“l;izlv‘ Burnens :g::g gx
domper, drip trop, rerining ring(s), | 80-82 | 290040 .
beoring capls), slinger ond fon keys, | 83-83 | 290041
Ser, 19291 10 124453 ., . ... | 891 | 29038
Ser. 1244530nd b . . .. ... | 8691 | 290041 RETAINING RINGS
Al o it s e e e e | 72-93 | 290348 Reor Baaring (Tru-Arc)
PUMP HOLE COVER Direct ond belr Drive
for Geor Box M1, 4o v oo v en | 80-821 290065
For pumplexs peor boxm 80-32 | 290097 Direct ond Belt Drive
83-93 | 270078 for Bearing Cop Mig. o o v = 4 oo . | 83-93] 290064
PRIMARY AIR DAMPER ROTOR LOCKNUT AND KEYED WA SHER
Includes plote, shaft ond scremws. Direct Drive bwwnen . . . ..., .. |80-82 | 290047
Direct Drive Burners . . . .. ... [ 80-82 [ 290043 83-91 | 290048
83-%1 | 29004
Bal' Drive Bumen , . ....... | s0-82 ”m DRIP TRAP 80-82 | 290071
. 83-93 | 290048 N 83-91 | 290072
92-93 | 290073
GEAR BOX BODY With oir domper
Direct Drive Burnen . . ... ... ] 80-82 | 290047 SHAFT SLINGER
~ ol iteodil IRy e 0-82 | 290074
Belt Drive Burners .. . ... ... | 80-82 | 290050 ront Seris " aaes | B
83-93 } 290051 Reor Boring + oo v uuw. ... |83-91 | 200076
Di i 1]
GEAR BOX EXTENSION re€! Drive Only
Belt Drive Burnen . . ....... 92-93 | 290349 PUMP DRIVE WORM
GEAX ICX OIL FiLL CLP Intsgrel Purp Juenan Only 2002 | 290077
Integrol Pump Burners Only. . .. . | 80-93 | 290054 Two Theod :::':":::' 83-8a | 290078
GEAR 90X LUSE (WGO) Throomoo.d........... 89-93 | 200079
Integrol Pump Burmen Oaly. . . . . | 80-93 zvcn;s PUMP DRIVE GEAR
MAIN SHAFT inngral Pump Burnens Only
Direct Drive burnens . . ., . ... | 80-82 | 290084 More Number  Bore
83-91 | 290087 of of of
Belt Drive Burmens ... ....., | 80-07 | 290058 Worm  _Teeth  Geor
83-85 | 20059 290077 i9 7718 . ... |80-82 | 270080
Ser. 19291 10 124453 . .. ... | 8691 | 290370 290078 21 58" ... |8333 | 2008
Ser. 124453ard p .. ... .. | 0691 | 290089 290078 21 Ya ... |8&88 | 290082
Al i i, §92-93 | 900 290079 21 Ve ... [89-93 | 290081
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FORCED DRAFT SCOTCH PACKAGE UNIT
PARYS DESCRIPTION—Continued
’
' UNIT | paRT UNIT | rary
DESCRIPTION SIZE |NUMBER DESCRIPTION SIZE | NUMBER
VISCOSITY VALVE FITTING - Oil Burnes -
Assembly Preuwre Gouge. Hax Mross with 1/8°
80-82¢1 290204 N.P.T. topped hole on 1ide for
8)-85 | 290205 govge. N.P.T. Theods,
85-91 | 290204 /8" Fam. x 3/8" Mole x 1-3/4"
92-9) | 290207 1ong v o s esennnvoaesa |BO-82] 290200
*Size B0-B2 "H® Models require /8" Male x 1/8° Aole x 1-7/8"
290205 ousembly, lomg o e v e v e v eoasasso |BO-82] 290200
1/2* Male x 3/2° Male x 2°long | 83-85 | 29022
STEM ouembly /4" Mole x 3/4° Male'x 2"long | B4-9] | 290203
Viscosity Yolve :
tacludes stem, lower and relisf REAR END MODULATING YALVE .
pistom, spacer, spting ond 80-85 | 290372 Assembly Including 80-88 | 290179
pring followsr. 84-93 | 290373 Plugged Holas for 89-91 | 290178
Thermome ter ond Lubricant 92-93 | 290180
ADJUSTING WHEEL
] Viscotily Volve Assembly . . . .. . | 80-93 | 290374 REPAIR KIT
R For Reor End Modulating Valve, 80-93 | 290181
b PRING Only Includes 2 0" Rirgs ond 2 Trv-
'_- Vilcotily Volve Assembly . . . . .. 80-93 | 290375 Arc Rings with [mhructions,
L
£ HAND VALVE (Shut-off) M Assembly
7 /6" Gote Valve . .. .. ... .. | 80-85 | 290208 Complere with instructions . . . . . |80-93 | 290182
p 1/2° GoteVolve . . . o v o o ... | B&9] | 290209
. SWING MANIFQLD
RELIEF VALVE (Adjustoble) 2 Poss Assembly,
[ Sot Inclvdes one body, 2 nipples and 80-92 | 290183
. i 270" rimga . 83-93 | 200184
. e | 262077
;';' 4 ll“ ::i e . ... | @0 | BOOY - (2Pou Swing Monifold) 80-82 | 290185
f Vol/A" LS e e ene v eeneens . | 260084 - 18393 | 290186
i" b NIPPLE = (2 Pows Swing Monilold)
iy : . Top ond Botrom Nipples are olike 80-82 | 290187
e VACUUM GAUGE (Oil) tncludes one "O" Ring 83-93 | 290188
. 0-30" - 1-5/8" O.D. - \/B"1.P.S,
Oil Burner Mounting . o « « » . » | 8023 | 290191 0" RINGS - {2 Poas Swing Monifold) 80-82 | 290189
Set of 2 83-93 | 290190
PRESSURE GAUGE (Oil)
0-100P.5.1. - 1-5/8"O.D. - ELECTRIC OIL PREHEATERS AND PARTS
. 1/8°1.P.S.
5. 1 3 Oil Burner Moumin.g e e eee. | 80-90 | 291092 HEATER ASSEMBLY Complete
» . 0‘75”'05-" -2-1/#0.0. - Lews Thermostat and Wiring.
. 14 1.5, ) s093 | 291093 Spacity woltoge
; Qil Puenp Set Mounting « + « .+ » = 2500Wam . o o v e v v s o0 . |B0-82 | 290224
[ . J750Wat, o oo s e s s e ... |83-BS | 29225
FITHING - Oil Burner _ S000Warm. L ... .. ..... |86-93 | 29226
Vocuum Gouge. Hex brou with 7500WoMt . L o it a e een s | 200388
1/8" N 2.1, 1apped hole on side 10000WaM . o v v vnaevessness | 290388
for gauge. N.P.T, Threods.
/8" fem. x VB" Fam. x 1-1/2" so82 | 290194 HEATER BOOY
lormg o« o s e o0 oo s s v o T Aachined costi
V8 Male x V8" Fem. » 2" long | 80-82 | 290195 Machined cotting and gasket only.
2500Won Size . ........, |080-82 | 290227
1/2* Mole x 1/2" Fem. x 2" long | 83-85 [ 290196 TSOWen Size .. . ... ... lsiss | 290228
V4" Male x V4" Fem. x 2" long | 86-93 | 290197 5000Wort Size .. ... ... . [B6-93 ] 290228
54 2 7
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RAFT SCOTCH PACKAGE UNIT .
FORCED O K I/} ){C '

PARTS DESCRIPTION—Conlinved

UNIT | part UNIT | PART
DESCRIPTION SI2E | NUMBER DESCRIPTION SIZE |NUMBER
HEATER COVER Asrambly PILOT SHUTTER
Includes cover, hnge, plate OilBurren Only o o v v oo v v v o eess | 2904
ond body gasket,
For 2500 Wort Heoter . . ..., . [80-82] 290229 OIL SURNER LINKAGE SYSTEM
For J750Wott Heoter . ., ., . {83-85] 290230 Curved slot type.,
For 5000 Weatt Heater . ., ., . |886-93] 290230 80-82 | 290403
For 7500 Wott Heoter . . .. ... ....| 290389 83-85 | 290404
For 10000Wott Heoter . , . .. ......] 290390 B4-88 | 290405
89-93 | 290404
HEATER BODY GASKET The obove 1ystems include the
Whaen heoter hen two bodies following ports in the required
order one gorke! for each omounh,
body.
For 1 elementheoter. . . .. ... ....] 290391 MOTOR MOUNT PLATE
‘ For2elementhecter. . . .. .......| 290392 For voriable firamotors s o o o v o v W o v oo | 290255
For Jelementheater. . . . .. ......] 290393
For 4 elemant heoter, . . ., . .o .| 290394 CURVED SLOT ARM

290395 ] 10 SIondord (RH) . o o v e o oo v n o v vsn. | 290257
Sp0ciol (LH) o v o v v o e s v oo nns. | 290407

For 2 elemant hester in 290228 body

3 R MENTS .
. AITZESO E\:Em Nominol Rati -——-—JACK SHAFT
(-] oMING ating - .
For Vorioble Fire
IBe o v 0 v o n o s e e e s e e | 290234
113 voin ol Motor Mount Plate 290255

230VolM. . . i i e e ] 290238

75Voln. oot 203 Phequired owvvenvvcenrene | 90MK

DRIVEN ARM (3-1/4" Long)

HEATER THERMOSTAT Trarolled on 290408 Jock Shaht
Duol control = with thermostot ond Driven by Voricbls Fire Motor

cond eoldoil lockout .« v oo v v oo te o] 270398 | 4, b Reauired . ... Ces et eeees | VRS
Single control - thermostotenly . . . o . . .| 290097 r4 squire e

DRIVE ARM (1-3/4" Long)

THERMOMETER - Oil Temparature Iratolled on 290408 Jock Shoft
Round Dial = 1/4" Mole 1,08, to Drive Curved Slot Arm
for onburner piping. + v v e v v s v s s . ] 290228 2Required . i i i it v ae e | 290413

Fon shoped diol = 1/2° Male
1.P.5. loc off burner piping. ¢« v ¢ s ¢ » ¢ « o] 290237 THRUST BEARING
For 290408 Jack Shoft = 1/2" Mol
Includes igniter body or discs,
noztle, pud, clomp, elecwode

and porcalein and voltoge SLEEVE BEARING
conductors, Specify type of gan, 29239 Including Holder ond Screw for
Supporting Jock Shofr
piLor FUD @nqviu‘.................. 290418

Notwral Gl v v s v s nvasonveores] 290398
LP. GO ottt ceernnnevcones| 29244 BALL AND SOCKET JOINT
AngloType . . . A, . L .ot en. . | 298
SCANNER TUBE Only Squore Type (Smoight) 88, o o v v v oW .. | 200262

For Igniter Asembly . . . oo i 0. o0 .. .| 290099

CONNECTING ROD

ELECTRODE AND PORCELAIN S/16° Diomater, threoded
For Igniter Assembly . . o . ... .. .. ] 290400 one end 1/4-20,
12I0eh, o v s e v v s oo as oo | 200258
PILOT GUARD lnch, o oo e i in oo s e .. | 290259
Oil Brrers Only  + v v v e e vnvas. ] 290400 el R R R R R L

5
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FORCED DRAFT SCOTCH PACKAGE UNIT

RS Y 2

PARTS DESCRIFTION~Continued

UNIT PART UNIT PART
DESCRIPTION SIZE |NUMBER DESCRIPTION SIZE  [NUMBER
QUADRANT ATSEMELY PUMP ADAPTER -
For Driving Linkoge. Includer one Integrol Part of 290104 . . . . . . . | 83-85 | 290087
swoight, one angle boll ond socker Integral Port of Pumps
joint, screws and lock weshers for 2901050nd 290443 . . . . . . .o . | 86-93 | 200088
attoching to windbox.
For Gas Valve Linkoge + o ¢ o o0 v v o o | 290417
For Blower Linkoge « o o o o aa e sv o, | 200418 PUMP SEAL ond Cop Gesket
Portof Pump 290104 . ., .. ... | B3-85 | 290091
ADJUSTASLE ANGLE TYPE OUADRANT Port of 290105 ond 290443 . . . . . | 86-93 | 290092
Used when necensory to prevent
stroin on boll and sockel joinm
of either pas volve or blower PUMP CAP ond Gaske!?
Jinkoge o s s o s s s v o s o s oe s a |290419 Portof 220104 Pump . o o o . ... | 83-85 | 290089
t of 2901 90443 . . ... -
OUADRANT BAACKET.Only Port of 270105 ond 2 84-93 | 290090
For Gos Volve Quodront < o v v o o s o s o o | 290420
For Blowsr Quodront & o v o v v o v v o s .. | 290421
For Adjustuble Angle Type GASKET Only for Cop
Includes Movable Arm ond Portof 290104 Pump , , ... ... | 83-85 | 29009]
Hinge Bolt, Nuh ond Woshers . . . ..o | 290422 Port of 290105 ond 290443 . , . . . | 86-93 | 290094
QIL STRAINER, OIL PUMPS AND PARTS .
STRAINER Assembly
Includes body, bosket, outer RETAINING RING (Tru-Arc)
cap, gotket, inner cop and 80-82 | 2G2N) Sets in groove in pump
fock hondle, 83-93 | 25212 sheft behind 1eal.
. Port of 290104 Pump . . . . . . . | BI-8S | 290095
STRAINER 8ODY 80-82 290213 Port of 290105 ond 290443, . . . | 86-93 | 290094
83-93 | 270214
STRAINER BASKET 80-82 | 29Q218
83-93 | 224214 | FOOT MOUNTED OIL PUMP ASSEMBLY
STRAINER OUTER CAP 80-22 | 290217 Includes Pump, Foot, Outboard Bearing
- 83-93 | 200218 ond Shoft Key
For Tuthill Purrp Set Number:
STRAINER INNER CAP 80-82 |29a219 13, € i ittt it e, | 90100
83-93 ) 290220 24,0, € ...ttt s, 290108
STRAINER GASKET 80-82 | 2902 A, B, C L.ttt i it a e | 290102
Rt AL dalal ) 83-93 | 29@n dA, 3, C ... et i i e e 29044
- SA, B, C Lttt i it e e | 290448
STRAINER LOCK MANDLE A, 3G Lt ittt i e | 290448
/4-10 Scroew Thveod . . . . .. .. |80-9] |29Q223
OIL PUMP AND SHAFT KEY MOTOR BASE ASSEMBLY
:"""P"." ';':n";"';“:"." . Adjnrtoble Jo fit motors :
spiocemant um it ° N4 e v e s e
pump burners where Indicoted on No pumes ° 0114
ond for pump st number:
1A1B=1C«ID (Turhit MX) . . ... ... |290103
*Quiitt ). . Lo fsooss | TR STEAR
IN-28-2C (Tuthill 2€8) « v . ..... |290104 Neo. P s s et e c e s s s uveens | 200487
U-B- Tothill XCS) & oo v .. |290108 No,S=8 o . i i it i niinannnoss |290448
4A-48-4C (Tuthil 4CS} . . ., ¢4 .. |290443
SA-58-5C (Turhill SCG8) . . ... . .
GA-86C (UMl &CGY) o vvvvn. | oo 'U":o"l'_:‘” Guaro
. n e i | 290K
Do rot vse on purp e No.S=8 & ittt ittt nnean, (290450

**See Foot Mounrd Qil Pumo Assemblies

I
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PARTS DESCRIPIION—Continved

UNIT | rart UNIT | paRY
DESCRIPTION SIZE | NUMSER DESCRIPTION SIZE | NUMBES
SHEAVE Pump Shafr) STANDARD "A"GROOVE (1/2" widih)
0.0, bors G, oanvis
R R 17
‘o ;ﬁ: VoLl 22;:451 SHEAVE (Burner Shoft)
12 8/8 I & 7Y 290112 Elec,
1 /8 S & 11 290119 | Cycle 0.0,  Bore  Groovm
? 58 2 teseseans {2C 290120 50 2-172 34 2 .. | B0-82 | 290160
12 Y4 2 i A &0 3 Y4 2 .. |80-82 | 29014t
-8 290121 5040 3 V4 2 .. |83as | 270080
no Y 2 ..o, | R4C 290122 | s000 3 3/4 3 .. |89 ] 290183
Y O - = 290123
12 1 2 i, |5A, 38 SHEAVE (Motor Shaft)
6A, 68| 290452 | T
» 2 eieve.... [5c,6c| 290453 | Cxle O.D.  Bore  Grooves
. 5060 & . 2 .. {8082 dors
s é . 2 .. | 8385 | 290184
SHEAVE e s AR B e
3-1/4 V2 1 e e 0ot e 18 290454 50 «7-1/4 . 3 .. 84-88 | 2901428
3-1/4 5/8 ' eeesesane |18 290124 &0 6 . 3 . 89-93 | 290145
3-1/4 Y4 1 P R ) | 290128 50 e7-1/4 _ @ 3 .. | B9-%a | 25017¢
4-1/4 1/2 Voo e 290ass | T demerer
4-1/4 5/8 b eieeean.. JIC-1D| 290126 .
4-1/4 /4 1 tieve.e.. {IC-ID| 290127
2-1/4 5/8 2 i ieeeee.. |2A-24
28 Vo 2 e | TP | s anonores
~dA 290128 Cycle Size Type
2-1/4 7/8 2 i.eeeeee. |8A-sC 50-60 AN Rope. . ..... | 80-82 | 290172
SA-4C | 290456 60 A2 Rope. ...... | 83-85 | 200173
2-3/4 58 N kS 50 A3S Rope. . ... .. | 83-88 | 290174
2-X & A3 Rope....... | 8691 | 290175
Q@-4C | 290031 50 A3% Rope. . .. ... | 86-91 | 29017¢
2-Y4 Y4 2 i i 2;-2 - A Rope. « v v oo | 92-93 | 290440
Q-4 | 290129 | GATES SUPER "MC™ 3V (3/B" Width)
2-3/4 18 N K U KT reerrs
Motor thoft diometer determines bors of sheove. -
BELTS Pump Sab)
Selt Amount SHE, € (Burner Shoft)
Lengrh Reg. £ c. .
4 | R 1 1 290134 Crels ©.0. Bore  Grooves
4 2 ce e aneee |24-3A &0 3 4 1 80-02 | 290441
4A-4p | 290134 50 22172 V4 ) 80-82 | 290442
48 ] ceseeseas |IC 290138 e Ve V4 1 83-85 | 290442
“ ) cerseeses JID 290133 .50 -1/ V4 1 83-85 | 290444
4 -2 A L % % & *V4 V4 2 24-88 | 290448
290133 s0 /8 V4 2 84-28 | 290486
a 2 ceeceeee. |2, X WOIR &0 Ve V4 3 89-9) | 290487
50 2 R YY) 50 ERY W71 3 89-91 | 290448
AA, 80 | 290458 & >1/4 34 3 92-93 | 290469
45 2 e | 5C,6C | 290459 50 2.8 Y4 3 92-93 { 290470
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PARTS DESCRIPTION—=Continved

UNIT | pART UNIT | pax?
DESCRIPTION SIZE | NUMBER DESCRIPTION SIZE  NUMBER
DIRECT DRIVE OiL BLRNER
[ - - H ,h
oyt Yy e ROTORS, 00 k7w 708, :
DRIVES (Conr. 720, o 440 vol1, 3 phase
SHEAVE (Motor Shalt) &0 cycle
Cycle 0.0. Bore  Grooves ROTOR AND STATOR
50-60 & 5/8 VoL [ 8082 | 290471 L oveninnneee... |290308
s0-60 7-172  7/8 1 .. [ 83-85 | 290472 I/ZH i i i e el | 290307
50-60  7-1/2 1-1/8 2 .. |8s-88 | 290473 3P ..., | 290308
50-60 7-1/2 1-1/8 3 .. | 8991 | 290474 S H ..., | 290309
50-60 7-)/2 1-Y8 3 .. 9293 | 290478 g
STATOR Only
VM it trneeeens | 290310
BELTS ("HC® I/8") 1 2H )i i it n s ees. | 290310
— " 3 H ittt | w002
Cyele  Size 5 ..., 290313
5060 VIS L. ... ... .. | 80-82 | 290478 CUretrerrrre
80 IVAOD .+ o v e eua... | 83-85 | 200477 | DIRECT ORIVE BURNER MOTOR
50 IVIZS ... . .. | B3-S | 290478 | GEARBOX ADAPTER & END BELL Adopter 1End Ball
50-40 IVA0 . e v e e | 86-90 | 290477 Motor Motor Motor  Unit Port Port
Moke  Frome WP Size No. |Mumber
4 LA, 163 ! 80-82 ... |290152 | 290146
L.A. 203 1-1/2  83-85 ... | 290154 { 290148
MOTOR MOUNT PLATE LA, 224 3 8e-88 ., . . | 200188 | 290149
Belt Drive Burners. u.s. &5 ] 80-82 ... |290479 | 290483
Plotes muat be drilled 80-82 | 290134 U.S. 3-8 1 80-82 , ., ] 270151 ] 290145
ond ropped to motch 83-91 | 220137 | u.s. 203-1 1-1/2 8385 ... |290480] 290484
mator bose holes, 72-93 | 290139 | w.S, 204-2 1-172  83-88 ... | 290481 | 290485
U.s. 182 1-1/2  83-8s ... |290153| 290147
#IN [Morr Mount Plats) U.s. 184 >S5 8691 . . . 290153 | 290147
—!cll Drive Burners A
3/8"0.0. 28" long . .. ... | 80-82 | 20014p | BASEMOUNT MOTORS
1/2° 0.D. x 9-¥/8" (o 83-93 | 290141 Used on bals drive oil burnen,
o B pump sen ond inlel vortex type
forcad draft blowers,
1750 RPM-&0 cy; 1425 RPM-30 cy.
When ordering any motor, include 115 or 230 voly, tingle phone
the following information from moror V3HP o it ittt ie e | 290296
to be reploced: V/2H it iiier e .. | 90297
1. Motor Monvlochorer VAN it ittt nanenaee. | 290487
2. Motor Frome b M i it e e e | 200299
J. Korsepowser 1ol 2P it ieneres e | 290300
4. Cperating Voliogs,
* Phasa ond Cycle 108, 220 or 440 volt, Jphae
5. Burner Serial Number M it it neene. | 290488
(Not Motor Seriol Number) VI o ittt eer ceen.. | 29008
VAW o i, | 290489
*If the mosor 1o be reploced is I M, it eeeneeess |290300
obsolere or unaveiloble, we will 1ol M et e aee s | 290490
swpply the motor we now ore wiing I M et e e | 290491
for the swume purposs or prompHy S P i i ie e | 290492
recommend the beit woy 1o get the T-1/2HP Lo s i e | 290492
VORPM, 7-172 M . . ...y e v |290494

burner bock in cperotion.




FORCED DRAFT SCOTCH PACKAGE UNIT,

PARTS DESCRIPTION—~Continved

UNIT | PARY UNIT | rary
DESCRIPTION SIZE | NUMAER DESCRIPTION SIZE [ NUMBER
FLANGE MOUNT MOTORS MAGNETIC MOTOR STARTERS
Uned on cpposed domper type NEMA SIZE
’ﬁ"_'d drolt blowers and 00 Incivdes overlood coils . . ,_ . ., .. ! 250517
"G" Burnen O Includes overlood coils . . . . . ., .. 29001¢
1750 /PM, S0 eycle ) Inclodes overlood coils . . ., ..., .| 290317
115 or 230 volt, single phese
. 1/'7 : R IR 22304;5 M-H MPIIA MODULATING MOTOR
- f et e e e 0496
: Reploces MPO4E. Lews
208, 220 or 440 volt, 3 phase R . 235033
B S ST BT roraformer
"'47:‘; ;:::; M-H MBOAC 2-POSITION MOTOR
3 i, | 200500 1P troks. Lew
papte 1IN | et | s
THI6ORPM, T-/2H (i u ... .| 290503 EBscond timing. « s vt u et v uuL . ] 290508
When ordering, Include the following MeH AT72 Tronslormer
information from storter o be reploced: For MOOME, MOIIA, MEDLC
1. Storter Monulochrer ond other 25 volt moters,
2, NEMA Size (00, Oor 1) Plote mounting 0a 4 junction box.
3. Catolog Number (On s1arter) AT7201188, 11Swolt o o w v v . u ... .| 290811
4, Overlood Heoter Coil Number AT72D1196, 20Bvolt & o v v v v 0 v oo .| 290512
5. Voltoge of Mognetic Coil AT72D1204, 2B0wolt o, . o .., .. .| 290813
From motor snergized by starter: :
1. Motor Moaufochrer
g- o":'“w"'v | LOW FIRE START
. eroting Volioge . T
£ L o vt ki s, o
To further aasure petting o proper re~ POLE, MPI! ond MADIC 14
plocament, include the burner serial For MP0L, ® Tereen ey PO
number {(no3 the moror) ond which moror SWITCH Only
Is conwolled by this storter, This ————
might be the oil bwner, pump sef or M-HBZES-2RQ . .. v vvnuus....| 290516
combustion oir blower,
If the storter 1o be reploced is RELAYS In Enclosures
obsolete, we will supply the lotest TSP .5.T. 118 volt 290520
ype with the proper overlood pro~ SPST. 2Bvolts s ] 29080
tection, provided that we hove re- $PS.T. 230 volt 290522
ceived the obove Information. O:P.D.T. USwelr. .. ... ... o000 290523
STARTER OVERLOAD CONS DPDIT. 28w, . it .. | 290524
Supply the same information os DP.D.T.20velr s e i v v s n v v nee. .| 290828
for motor storters obovs.
Phg.of2 L. i, e. o] 290018 | IONITION TRANSFORMER
6000 Volt Secondary®
MAGNETIC CONTACTORS . 120 volt, $5Q/80cy. primory. . o o o 4 . . | 290526
(Lred with 1ome elecwic oil heatens) 240 volt, 5O/80cy, primory. o . . . . . .| 290527
JPoie =30 AMp, - 110V - 550V, 10000 Volt S‘¢°ﬂd¢'y"
Without enclowwe - 118 velt coil . ... .. | 290019 120 volt, 5G/60ey. primory ., + o v o . . .| 290520
=2W0volt eoil . ... .. [ 290220 240 volt, 50/60cy. primory . o 1 v 004 .| 290529
With enclosre = 118 wolteoit , . .. ... .| 290818
= 230 volt eoil 290519 “Reploces oll S000 V, trors.
Uttt **For diesal ignition oll barnen
When ordering, specily the part number,
coil voliege, hecler wotn, win,
phase ond burmer wriol number, :/::;; “JT I'f' olve the burner
59
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FORCED DRAFT SCOTCH PACKAGE UNIT

Replocement Coil Only - 208 Yot
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PARTS DESCRIPTION—Continued .
UNIT PART UNIT PART
DESCRIPTION SIZE | NumBER DESCRIPTION SIZE  [Numaer
GC L3100 AIR-OIL INTERLOCK SC KI10-V/8" Velve
Mounted on Purplen & FIA Burnen Main oif burner el oil shvi-off,
Rargs 2°-14% W.Co v o vvonsanss | 290267 (Glou Wound Coll)
Complere Velve =120Volt , ., . .. ... | 290276
GC LIBE10) FORCED DRAST AIR INTERLOCK Replocement Coil Only = 120Volt , .. .| 2282
Norrex Inlet Blowers) Complete Volve =208 Volt ., . .....] 290277
Range .57=5.0°W.Co oo voosns | 290530 Replocement Coll Only ~ 208 Volt ., , . . | 290282
Complete Volve =240 Vol .. o0 v v .. | 290278
M-H CH45A Pressure Switch lcglocunon' Coil Only =240 Vot ., ... | 290284
T Gon Line Low Pressure 5.9.D.T. Union Gasket Only Ty 790283
Ronge 2°20°W.C. o e o v v oo s oo v o] 254084 G-C K10-1/2" Volve
M-H CAT?G Pressure Switch l“i G.P.H. ond lip.f oil burner
—-———-o o Prenure Rise Main shut-off volve {Gloss wound coil)

Hiph e aoe interlock Complete Yolve =120Velt 4 . o v o v . . | 290279
nhpr I-Xégox 254077 Roplocament Cail Only = 120Volt ., ., . | 290285
le:: S-Slb. """'::::::: 254054 Complate Volve =208 Volt . . .. ... .| 290280

%! . L S Replocement Coil Only = 208 Vol . . . . | 290284
Complete Yolve < 240Volt ., ., ... ... | 290281

' . Replocement Coil Only = 240Volr . . . . | 290287

M=-H C4Z/5; Presavre Switch Union Gaakot Only . . .o vne v oo | 290289

Operc  n Pressure Fall

Low Pr suwe Cas lewrlock M=H V4001 =A Qi Volve
Ron 116062, o v oo e noeoconoa] 254076 Diesel Ignition, Deloyed Openi
Ror 5505, o uuieeeanee .| 254083 20Velt + e e e

' 208Volt s o v v s s v enonrenaee. | 263626
e s e ees e e enes | 283627
AR SAIL ¢ FITCH " MAXITROL V-2 y
Force Draft Air I srlock J Pilor Got Presirs Regul i
s . : gulator with
. (Crpc. . ddpor Liowen)o o v o o0 v v e o 290831 - Adj. HoON (Blue) Spring 4%=12° W.C. /‘>_
MeH LACSE Fira Switch \-\ For 2 paf o under g mgply. . - oo (- [ 20100
T Mor i tesat. O 1raon FISRER.S251 4 )Z

T-rr\;,: seture Rise c'ove' Pilot Gos Pressure Regulator

1687 oo oo C e e .. | 254083 Adjusrcble 5-1/4°—9-1/4" W .C.

For over 2 psi pov wpply « o o e 0 0 oo o | 2P052
M-H VASE Con Pilot “alve MAIN GAS BURNER VALVES & RE GULATORS

L.P., Nonsol or Afg. Gas Contoct the foctory, wupelying
Conplate Valve = 120Valt . ... ... .| 263316 ol partinant information such
Reolocement Coil Only - 120Volt . . . . | 290274 )

Corplete Valve = 240Velt o oo\ oo . | 263017 ; m*’“‘:""";"‘b:
. - Volt « o . [ .3 ) L] .
Reslocement Coil Only = 240 Volt 290278 3. Catalog from label
4, Volloge on lcbel .
) S. Pipe size
G=C KIMZ G Pile! Valve 6. Apparent trovble

L.P., Nohrol or Mg, G
Complete Valve = 120Volt . . . . o . . . | 260004
Replocemant Coil Oaly = 120Velt .. .. | 206030 | FIREYEFP2 Sptem
Complete Volve = 280Volt . ., ¢ ... . | 260002 Includes 26RJ8 in cabine?

Replocement Coil Only - 240 Volt . . . . | 20603} ond icanner 48P T1
Complere Valve =208 Velt . . s v v o o« { 260093 Model 6018 . . .. v v vnueoosoess |208348
. ea. | 206002 Model 6008 , & v v v veaen oo {20430




FORCED DRAFT SCOTCH PACKAGE UNIT,

PARTS DESCRIPTION—~Continved

UNIT PART UNIT PART
DESCRIPTION SIZE  |NUMER DESCRIPTION SIZE | NUMBER
FIREYE 248 Progromming MANUAL POTENTIOMETER
Control Chauls Only For Monual Positioning of Motor
Model 6018 « v e v v v oannoanass |20643 Contolled Fire Size
Model 6008 » o v vneennenen. |2065% N R
DiolHote o v o o s e v o s o s s oasas| 290857
FIREYE 4%PT) Sconner Only o o o o o o0 v s o o | 254000 PoOintr Knob . o o o oo v e s 0o aans oo 290538
RELAYS = 25 Arp., 115/230V,
MOnlylﬂ?é‘Ul............. 204542 SPD.T. NSVt Coil v e ve e .. .| 200889
SP.O.T, 230VeltCoil o o v .o a0, | 290560
MOUNTING FRAME Only for D.P.0.T. 15VoltColl o v v vun. ... | 290541
ratofling 26848 in Pkp. D.L.D.T. 230VeltColl v o v ... ... .| 2900862
Control Cobinafs o« o o o oo s o 0 s 0 o s oo | 206544 D.P.S.T. 115VoltColl v v v v v v e, .| 290543
VACUUM TUBES, ETC, only D.L.S.T, 230VoliCoil ¢ v v v v v v v o v o | 290584
Mode! 6018 ond 8008
VIAXZ + v vaeseeenneunnees. |2sme | INDICATING LIGHTS
T2BHZA o evnennnnsesaonss |252170 SocketORly o oo oo v v oncenanes. | 290283
SAmp, Type G Fue ..o v w .. | 21519 lomp Only « oo nvnenennnnen. | 29064
Lers Only (Specify Coler) . o v ... ... . | 290285
For Scanner 4P T1 Complete Assambly o o = ¢ o s v v v e s .. | 290268
Firemon Collu v o v o s o o0 s o o o s oo | 208024 When ocdering, Tnclude the
M-H R478A Proreciorsloy following informotion:
Chouis with Tubes Only v 0 ¢ o v o v v oo | 251102 1. Burner Serial Number,
2. Type of Lomp = Neon or
VACUUM TUBES Only tncondescent
Groy Model R478A 3. Connol Volluge
M-H 1102988 (3R0q.) . v e e v e v e v 257182
HAOGI3(IReq)e e ca e v | 257200 MBELS (Plestic) Emgroved
Golden Model R478A h 1 k nd
MoH LG 0 Reg)s s eevvere s 257160 w "'3?',"'6.“" Sockorevs 290845
M-H 102988 (1 Reg.) s « o e s o n v .. | 257182 VA X 2™ o teeene .. | 290588
Include the required wordi
M-H R4788 Protectoreloy & 9
Chonis with Tubes Only « v o v v v eu.o. . |251011 of the Jebel In the order.
VACUUM TGBES Only GAS MANIFOLD ASSEMBLY 80-82 | 2900
Groy M:;d-l R4788 lncludes Manifold, Refrociery, 83-35 | 290638
M-H '10’2?38 @QReq.)e o s oo o veoss | 257142 Vones, Spud Nipples ond Caps, 84-88 | 290639
M-H '1417303 (QReq.). o v v v v en. .. 257200 Plostic Cone, Asbestos Todpole 89-91 | 290640
M-H 7105408 (T Req.)- o e e v o s v o | 257201 Pocking ond Pocking Clomp 92-93 | 290641
M-H 00668 (1Req.)e o v e v e v v e | 2518
Gelden Mode! R4788
Mnlnuu(ll-q)........... 257143
M ILIOPE9 (1 Roq)e o o v o v v v oo | 257160 | CASMANIFOLD . 80-82 | 290642
-H 210048 (1 Rg.)e oo o o o s oo | 257180 Includes all Ports Which Are 8383 | 290643
Welded Together, With Drilled 84-88 | 270444
FUEL SELECTOR Toggle Swirch and Tapped Holes g-;'a gow
Stops ot centeroff, Muat -
be relecred ond preued ogain
o continue Hrow o other
fus! position. VANE ASSEMBLY 80-82 | 270447
SAmp., 240V, - 10Amp., 120V, For G Monifold 83-35 | 290648
2P 0.7, e e ettt | 290554 86-838 | 290649
AP.D.T. v eeressansennasae | 290558 89-91 | 290450
AP . D.T. v et es s | 290858 92-93 | 250831
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FORCED DRAFT SCOTCH PACKAGE UNIT
PARTS DESCRIPTION—Conlinyed
UNIT PART UNIT PART
DESCRIPTION SIZE | NUMBER DESCRIPTION SIZE [ NUMBER
PUD NIPPLES BLOWER ADAPTER ASSEMBLY
1/4° NPT, Both Ends {Opposed Domper Type) 80-82 | 290587
I R Includes Housing, Oomper Blodes, 83-85 | 200568
3-1/2% e i s e e e e s e e s s | 290453 Rods, Link Assembly, end oll 84-87 | 290549
A% e i i e e s s e e e e | 200454 Screwn, Nuh, Washers ond Clomps 88 290570
4-1/2% . et e e | 290885 for Artoching to Blower ond 89-95 | 29057}
5%t et e e | 290888 Windbox., 92-93 | 290572
812" s e e e et e e e | 200457
B i et e e s s e n e e s | 290458 BLOWER ADAPTER HOUSING
B-1/2" s s it e e e a e s es | 290459 {Opposed Domper Type) 80-82 | 290573
Welded Assambly Only 83-B5 | 2903874
PUOCAPS 86-87 | 290875
Drilled 1o Positicn, Angle 88 90576
ond Por) Size o Indicoted 8§9-91 | 290577
on Foctory Record. If 92-93 | 290578
Complete Set is Not Required, .
the Qty. Desired for Eoch Row SLOWER ASSEMBLY
(Outer, Inner or Middle) Muvt (Opposed Domper Type)
be Shown on Order With Air Dompers in Duvet ot
DrilledBoch o v v v v v v v e v vu .. | 290680 Blower Outlet. Includes
Blonk Eoch . o v v o st s e s v s oo oo | 290881 Houring, Whaeel, .Inlet Ring,
PLASTIC CONES, ASBESTOS TADPOLE Inlet Screen, Screen Clomps,
PACKING, PACKING CLAMP AND TILE Clomp Spocers, Mo+ Adopter
DOOR CLAMPS ARE LISTED ON PAGE 52 ond Flange Mcunt Moter,
The following parts cre for blowers whose air delivery I 7/‘ Blower 1-1/2 WP Motr | 80-82 | 290587
conmolled by the oppoted type domper cuembly in the duct '7/’ Blower 2 HP Motor 83-85 | 290588
connacting the blowsr to the windbox. Please supply the } Slower IHP Morr 84-87 | 290859
burner (no1 the motor) serial number, 11<1/8 Blower S HP Motor 83-89 | 290590
AOWER 11-1/8 Slower 7-1/72 1P Moror | 90-91 | 290591
BLOWER DAMPER LINK ASSEMBLY  SIZE N1-1/2 Ylower  7-1/2HP Mowr | 92-91 | 290592
Includes four demper arrme with 7/8 290423
10t 3crews, Mo connecting ond ] 290424 SLOWER WHEEL ONLY
one reversing links, oll 11/8 290425 (Opposad Domper Type)
tiveted together. 112 290426 internal Hub, C. W, Rototion with
Bore o Specified in Order or
DAMPER BLADES (4 Requirsd) Eoch 7/8 790427 From Foclory Record
- } 290428 Size #2/8 ., .. ......., | 80-85] 290893
1/ 290429 Sizefl ... ... .. | 8687 | 290594
12 290420 Sias N-1/8 . o vuuenun.. | 8891 | 290598
Size 11-1/2 . ... uuu i . | 2293 | 290598
DAMPER BLADE RCDS (3/8” Dia.) INLET RING Only
Short Rods (3 Req.) Eoch /8 290431 (Opposed Domper Type)
: ! 2904%2 uo--s:;.};;x cenenee. | 8025 | 290600
11/8 270413 BlowerSiza 1 ......... |86-27 | 2908
V12 290424 Blower Siza 1-1/8 .., . ... | 68-91 | 290600
Long Rod (1 Reg.) 78 290438 Blower Size 1112 .. ... .. | 9293 | 290604
! 290436
P18 12904 | INLET SCREEN Only
V12 290438 {Oppored Domper Type)
Blower Size 17/8 . . 0o 00 oo | 80-88 | 290605
DAMPER BLADE CLAMPS Olower Size 1~ ., v ... .. | 86-87 | 290008
3/4° 00D « 1/27 1D Coller With Blower Size 11118 . ... ... | 88-91 | 200607
SOl SCrPw . o v e et b it e e e e | 27049 Blower Sixe #1-1/2 ... .... | 72-93 | 290808




FORCED DRAFT SCOTCH PACKAGE UNIT

PARTS DESCRIPTION—Continuved

#S °

00136

UNIT PARY UNIT PART
DESCRIPTION SIZE  INUMBER DESCRIPTION SIZE  [INUMMER
MOTOR ADAPTER ADAPTER Only BLOWER WHEEL Only
(Oproud Demper Type (Vortex Type)
7/8 Slower l 12829 Externc! MHub, C.C.W, Romtion
Motor . .., |80-85 | 290809 With Bore os Specified in Order

1 Blower I Morer. . . | 8587 | 290810 o« From Foctory Record,

71-1/8 Blower SHP Moter . , , | 88-90 { 290811 Nomino! Size #7/8 . . . ... . | 80-85] 290417

N1-1/88lowar  7-1/2HP Moror | 91 | 290812 Nominal Size I ... .. ... | 88-87 [ 290618

11-1/2 Blower 7-1/2 4P Maror | 92-93 | 250813 Nominal Size ll-\/a e s oo | BB-9L | 290819

Nomirol Size f1-1/2 . . .. .. | 92-93 | 290420
VORTEX DAMPER Assembly
SCREEN CLAMPS Only MNominal Size #7/8 . ... ... | B0-85 | 290625
—_— Nominol Size 1} . ... .... | 8687 290824
(Opposed Dompar Type) R Nomirol Size 71-1/8 . .. ... | 88-91 | 290627
All Blower Sizes =Eoch . . . .. ... .., | 290414 Nomina! Size 11-3/2 . . . ... | 92-93 | 290028
. VORTEX SCREEN

Nominel Size #7/8 .. ... .. | 80-BS | 290429
CLAMP SPACERS Only Nominal Size 11 . . ... ... | 8587 | 290830
{Opposed Domper Type) Nomino! Size N1-1/8 . . . ... | 88-91 [ 290831
All Blower Sizes ~Boch . . ... ...... | 290818 Nominol Sixe NN-1/2 . .. ... | 92-93 | 20sxm

HOUSING FOOT Only

BLOWER HOUSING Only Yorten Side .

For All Blower Assembly Types Nominol Size F7/8 ... .... | 80-85] 290823
Nominol Size #7/8 . . .. ... | 80-85 | 290621 Nominal Size 11, . ... ... | 8687 | 290434
Nominal Stze 1 . . ... ... [86-87 | 200822 Nominol Size 71-1/8 ., . ... .. 88-91 | 290635
Nominol Size N1-1/8 . . . ... |88-91 | 290823 Nominol Size 71-1/2 . . .. ..} 9292 | 290838
Nominol Size 11-1/2 . .. ... | 92-93 | 290824 -

BLOWER ADAPTER
BLOWER ASSEMBLY (Vortex Type Blower) 80-82 | 290879
(Vortex Type) 80-82 | 2904482 83-85 | 290580

With Air Dompers ot Blower 83-B5 | 290443 84-87 | 290581

inlet. Includes Housing, 846-87 | 290864 B3 290582

Whesl, Voriex Dompet Assambly, 88-90 | 290845 BP-90 | 290583

Scraen, Foot, Motor Plotform L] 290864 91 290584

ond Foot Mount Mator, 92-93 | 290847 §2-93 | 290585
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CHAPTER 7

MANUFACTURERS DATA

This section of the monuol contoins material from manufacturer's
literoture which explains in detail the opplicotion,. maintenance ond
service of vorious components used In stondord Kewanee units. You
may wish to insert odditional dato sheets for other controls Included
with your boiler unit. This monual, ond monufocturer's literature on
other boiler room equipment, should be kept for use os o complete

source of reference material for maintenance ond service.
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| INSTRUCTIONS R478B
' I il B e B JW.V VY SAFEGUARD

Minneapolis- Honeywell RELAY
Regulator Company

MINNIAPOLIS 8, MINNISOTA « TORONTO 17, ONMTARIO

APPLICATION

The R4783 i» an electronic flame-spafeguard and
programming control for commerclal and tndustirial
application on gas, cll, and combination gas-oll burn-
ers and burner-boller units. 1t is used with a flame-

flicker type (lead-sulfide cell) flame detector and.

also has provisions for using a flame rod to prove
the pilot.

FEATURES

SAYE-START CHECX: Prevents starling the burner
and causes safety-switch lockout {f the flame de-
tector senses anactual flame oraflame-simulating
component fallure exists In the electronic network
at any time during a burner-off pericd,

PREPURGE: 30 seconds {ixed; or 1 or 3 minutes,
fleld-selectable.

POSTPURGE: 20 seconds.

TIMED ICNITION: 2 selectable trial- for - {gnition
timings on each of two models: 150r 60seconds on
J0-second-prepurge model; 15 or 30 seconds on
the other.

INTERMITTENT OR INTERRUPTED PILOT: Fleld-
seleclable.

COMPLETE FLAME SUPERVISION: Pilot and main
flame, or mainflame only, field selectable. Flame
rod may be used to prove gas plot only.

CUTOFF OF FUEL: On loss of flame.

RAPID FLAME RESPONSE: Cuts off fuel in 2 to 4
seconds on loss of flame.

SAFETY-SWITCH LOCKOUT: On loss of flame, fall-
ure to Ignite, or elecironic-component fallure; 15-
second timing.

FIRING-RATE OPTIONS: On-off, high-low, or mod-
ulating, fleld-selectable. Return to bigh fire after
fuel valve opens or after ignition period, {leld-
selectable at R478 terminals.

INTERLOCK TERMINALS: Provide for separate safe-
starting and running interlocks.

ALARM TERMINAL: Powered to operate an external
alarm when safety-switch Jockout occurs.

SEQUENCE INDICATING LAMPS: Three neon lamps
JIndicate PREPURGE - POSTPURGE, PILOT and
IGNITION, and FLAME - PROVEN, respectively.

SPECIFICATIONS

MODEL: R478B Flame Safeguard Relay. Use with
fNlase-flicker type (lead-sulfide photocell) flame

their use on 120, 208, or 240 volts.
ELECTRICAL RATINGS OF TERMINALS: 120 to 240
volts.

detector. (Flame rod may also be used to prove
pilot. ) Ignition (Termtnal 8) . . . . . . . SOOVA
VOLTAGE AND FREQUENCY. 120, 208, and 240 Plot valve (Terminal Sor? . . . . 70 VA
volts, 80-cycle mode] standard. A $0-cycle 120-, Main fuel valve, gas (Terminal 8) . . 120VA
2C8-, and 240-volt mode!l is avallable. Both mod- Matn fuel valve, ofl direct {gnition
els khave a selectable-voltage link which permits (Terminal ). . . . . . . 70 YA
cacmts 190 |00 1° oeear @ s e 1o o @ et
: [=seny 4 wemnr :n : . -l;-m " comasr
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Fig. 1 — Installation dimenaiona — Q2W4A and QI0TA Cabinets and Q26SA Panel.
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g

Alarm contact (Termtnad 9) . . . . {30 VA
Flame modulating control {Terminale
10, 11, 13, and13) . . .+ .+ . . . SOVA
Burner Motor (Temlml )3
Voltage Full Load . Locked Rotor
Amperes Amperes
&) 3.4 3.3
208 .7 22.2
40 3.1 22,3
POWER CONSUMPTION: 43 watls maximum; 13
watts standdy.
80-cycls,

MAXIMUM AMBIENT TEMPERATURS:
318 F; 50-cycle, 100 F.

DDMENSIONS See Fig. ] for separate panel and cabi-
net dimensions,

MOUNTING: Q294A surface-mounting dust-resistant
cablnet; Q295A panel for Installalfon in suftable
enclosure; or QI07A Oush-mounting dust-resistant

cabinet. Cabinet or panel must be ordered sepa-
rately. Bee Fig 1.
VACUUM TUBES: (replacead!s) Bee Fig. 11,
for tube locations.
T1-—Part No. 114824 (6CGT)
T2—Part No, 110969 (3965)
T3—Part No. 100668 (12AX7)
OPTIONAL SPECIFICATIONS: Bpecify one,

1. 30-second prepurgs, fleld-selectadle 15- or
60-second (gnition timing, and 15-second
safely-swilch timlng.

2. TFleld-selectable 1-or-3-mlnute prepurge, 18-
or 30-second ipnition umlng, and 15-second
safety-switeh timing.

ORDERING INFORMATION: Specify —
1. Model pumber,
2 Voltage and frequency.
) 3 Timing combination.
4. Cabinet or panel, If required.

INSTALLATION

Applicable tnatallaticn instructions provided by the
burner manufacturer should be used in addition to the
corresponding instructions given bere. The checkout
procedurss on this gheet, and anmy others recommended
by the burner manufacturer, sbhould be used to perform
s thorough operational cbeck of the installation defore

putting the system (nto service,

FLAME DETECTOR

Proper flamse detector installation !a the basts of
a good flame-safeguard Installation. Refer to the (a-
structions packed with the flame detector and to the
dburner manufacturer's instructions. Follow instruc-
tions carefully to make the best possible application
of the flame detector.

PANEL OR CABINET

1. Locate the cabinet or panel where the sur-
rounding temperature does not exceed 115 F for 60-
cycle model, or 100 F for 50-cycle model.

2. The back of the panel or cabinet must be moun-

ted vertical.
3. Be sure to allow cleumcu for servicing and

for removal of the relay chassis.

WIRING
See also, TIMING ADJUSTMENTS.

1. All wiring must comply with applicable elec-
trical codes, including use of NEC Class ! wiring,

3. Refer to Figs. 2-8 and Fig. 12 for typteal wir-
ing diagrams; but {ollow the burmer manufacturer's
wiring diagrams, if provided.

3. Add required disconnecting means and over-

load protection to power supply circuit.
4. Wiring circuits should be cbecked with a bell

or lamp before the R478 chassis ts Installed.
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Fig. 2 — Basic R478B hookup. See also
Fig. 3, 4, Sand 6.
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Fig. ¢ — Flame deteclor connectioar tc A478B.

49

CHASSIS

YOLTAGE SETTING: The R478 can be set for any
one of the three common a-¢ line-voltage supplies—
120, 208, or 240. Set the adjustable link to match the

supply vollage:
1. Loosen the center acrew (Fig. 7).

2. Remove the end screws, rotate the link to the
proper voltage, then insert Lhe end screws.

3. Tighten all three screws.

Fig. T — Adjustable voltage link. (Onbackofchassis.)

INSTALLING CBASSIS: (See Fig. 0.)
1. Open the system disconnect ywitch,
2. Insert the chass!s ears into the socketalocated

above and below the terminal strip of the panel or
cabinet. Press the chassls tnward firmly into place.

3. Tighten the large slotted-head retalning screw
pear the chassis handle.

4. Loosen the relay cover retalning screws and
remove the cover,

S. Remove the cardboard packing Inserts and
REPLACE THE COVER.

@ PRESS

( ENGAGE EARS

9]

Fig. 8 — Installing chassis (bottom view with
cabinet cut away).

[——EARS ON CHASSIS R)
[ MUST EnGAGE
SOCXETS ON BRACXET,

— 438y
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TIMING ADJUSTMENTS

" IGNITION: :
Instal] or remove Jumper at terminals 14 and 18,
as shown,

BTN Tureeg
-2 MO

PREPURGE: (l-or-3 miputs model only)

Install or remove the jumper between terminals 16
and G, as shown. This adjustment does not apply to
the 30-second-prepurge model N

t

i

7‘4!’!
PREPURGL TIME peCmGE Yimg
1 MINvTgE 3 mimutTes
CHECKOUY

TO CONTROL SEQUENCE MANUALLY °

REMOYE TOP YACUUM TUBE T1 (114824) TO XEEP
THE R478B ON CONTINUOUS PREPURGE WHILE
CLEARING FUEL LINES OF AIR.

TOXEEP PILOT ON CONTINUOUSLY DURING PILOT
CHECKOUT, REMOVE TOP YACUUM TUBE T! AND
DISCONNBCT MAIN-FUZL VALVE WIRX FROM
TERMINAL 6,

PRELIMINARY INSPECTION:

1. Power on at system-disconnect switch

3. Wiring connections correct and tight.

3. Vacuum tubes secure in sockets.

4. Flame-detector Lrustallation completed.

S. Burnar completsly installed and ready to fire;
fuel Ilnes purged of alr.

6. Combustion chamber and Ques clear of fual

TEEN MAXE ALL OF TEX FOLLOWING TESTS.

MAIN-FLAME PBOTOCELL CEECEOUT: Use culy a
lead-sulfide, fOame-BOlcker-type csll such as the
C7013A. Tast the lastallation thoroughly before the
asystem {s put loto operation. Pbotocell performance
1s alfected DyY:

1. Position, size, and burning characteristics of
the Oamae.

2. Hot refractory.

3. Amblent temperature at photocell. (Check ln-
structions packed with flame detector.)

To test photocell cutput, run the burner at high
fire with jumper 17-Q to place. Then plug in the valt-
metar 23 shown ln Fig. 9. The metsr reading should
be between 100 and 140 volts.

With the mater plugged ln, remove 17-Q jumper.

The meter readingmay dropbut the FLAME-PROVIN
lamp should rematn Jighted. If the reading drops be-
fow 90 volts, or the FLAME-PROVEN light goes out,
resight pbotocell and thaa reteet.

Reconnect 17-G jumper.

PROTECTOR LAY

Fig. 9 — Voltmeter connections for testing
the lead-sulftde photocell.

If the CT01SA {s also ueed to prove that the pliot
flame s capable of lighting the maln burner, make
the following pilot turndown test.

PILOT TURNDOWN: Test to make cortaln that the
mala burper can be igniied by the smallest plict
Oame that will prevent relay 2 from dropplag out (or
FLAME-PROVEN light from going out),

1. Removs vacuum tube T1.

2 Remove the main-valve wire from lerminal 8.

3. Remcove any'modulating control wire from ter-
minal 13, to keep the firing rate at low fire.

4. Turp onths power, open the manual fuel ralves,
and start tho system. Relay 1 should pull {n and the
PURGE lamp should light,

S. Pushin relay 3 mamually, PILOT - IGNITION
lamp sbould 1ight, plict should light, relay 2 should
pull in, and the FLAME-PROVEN lamp should light

6. Twm the pllot down very slowly, stopping Ln
stantly when relay 3 drops out and the FLAMX
PROVEN light goes out.

7. Turaupplotslovlyuntil PLAME-PROVEN lamp
Just lights,

8. Quickly touch the main-valve wire to terminal
6. This abould cause the main burner to lght imme-
diately, N It d0oes pot, remove the wire {rom termi-
asl § at once. Then relocats or repositicn the flame
detactor so that relay 3 will drop out and FLAME-
PROVEN light will go ouf before the pliot flame De-
comes too small {0 light the main burner. This ssually
requires resighting or relocating the flame delector
farther out along the axis of the pilot flame toward
the maln flame. See also the instructions packed with
the flame detector.

NOTE: Tde salety switch will trip, causing relays 1
and 3 to drop out and shut off the pllot light
about 15 seconds after relay 3 drops out. M
thls occurs before the main valve wire ia
toached to torminal 7, it will be necessary
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to wail 2minutens foribe safety-rwitch beater
to cool, then reset this switch, restart the
system, and agaln push tn relay 3 manually
befors repeating step 7.

8. Repeat thetesting and adjusting untll 1t hasLeen
deftnitely determined that the maln burner will posi-
tively be Lghted with the pilot flame just large esough
to keep PLAME-PROVEN lamp lighted. Repeat the
lighting several imes withthepllot flame at this turn-
dows poiat 1o make surs.

9. When thistest bas been completed, turn off the
power, recoanect tbe wires to thelr originul termie
nals, and replace vacuum tube T1. Tura the plict
fame back up to pormal

NOTE: Raspeat ALL flame-detector tesis afler ALL
adjustments have bDeen completed ALL
tests must be satisfled at the FINAL flame-
detector poeition.

PILOT-FLAME-CIRCUTT TESTS

It & Qame rod 19 uaed to prove the pliot, a mini.
mum current of 2 mlecroamperes should flow Lu the
pllot flame-detector circuit when the Qlame rod Is
properly installed and positicned with respect to the
gas pUot flame. This may be cbecked with an ac-
curate d-¢ micreammeter (ses Fig. 10). A current
of less than 2 microamperes \ndicales improper in-
stallation or some other defect in the circult (tnsuf-
flclent ground, lmproper detector posttion, poorly
conducting flame, etc.) and must be corrected. Aftar
s current of at least 2 microamperes is assured,
wake the pllot turndown test described adove.

Hot-Refractory Hold-In: Test to make certaln that
tbe "Bol relraclory wlll nol cause relay 2 to remala n
At the end of a normal run; this would cause safety-
switch lockout,

Operate the burner untll the refractory reaches
{tsy maximum temperature, then use the controller to
stop the burner. Relay 2 sbould drop out (d-¢ wit-
meter reading should dropto zero) within 2to 4 secoods
later; U 1t does pot, the photocell may be affscted by
the hot refractory. Resight the pbotocell at a part of
the flame bavings cooler and/or more distant refrac.
tory background. Ccotinueto test and sdjust until bot-
refractory bold-in is eliminated For more lofor-
mation oo C7015A (formerly Q283A) refer to Form
98-3123,

S8AFETY LOCEOUT

Balety lockout should occur upoa faflure to ignite
the pllot, upon fallure to light the main burner, and
upon loss of flame, Cbeck sach of these conditions
as follows.

Pailure to Ignite Pllot

A Bhut off the fuel supply to both pilot and matn
burner. .

b. Turn on the electricity.

|

c. BRaset the safety swlileh Uf open.

d  Btart the systam. PURGZ and PLLOT IGNTTION
lampa light.

e. Pllot will pot lght. FLAME-PROVEN lamp
does pot light. The safely switch should trip asd Jock
out about 19 seconds after starting Lhe Fystem. Alarm
should sound, Uf used. .

Fatlure to Light Maln Flame

& Turp cnthe fuel supply to the pllot burner caly;
leave mals-burner fuel supply sbut all.

b. Raset the safety switch,

e. Btart the system.

d. FLAME-PROVEN lamp should glow ard puct
should light, but main burner will not light. Relay 3
should drop out and FLAME-PROVIN lamp sbould go
out within 2 to 4 seconds aftar PILOT-IGNITION light
goes out; the safety switch should trip and lock out
about 18 s>conds later.

Loss of Flams

& Turp on the fuel supplyto the maloburner; pliot
g2s supply also must be on.

b. Resel the safety switch.

c. Start the system. Btart-up should de pormal
and maln burner should light at end of normal pre-
puarge period.

d.  BSdut off the maln-burner fuel supply to sxtin-
guish the main flame.

. Relay 2 should drop out within 2 to 4 seconds
later, and the FLAME-PROVEN light sbould go cat.

L. The salsty switch should trip and lock out about
185 seconds after FLAME-PROVEN light goes out.

NOTE: If tbe safety switch falls to lock out and shut
down the system on any of these three Lests,
replace the R478B with a new one; thea rerun
all CERECKOUT tests from the begianing.

WO TTA
widdd

DINLCTY CURRENT

. "
[} L}
. +

fLANL ROD

Fig. 10 — Microammeter connections for
the flame-rod clrcuit.




‘ !: . OPERATION
I Bee Fig. 11 for relay and vacuum tube locations. o
- See Fig. 12 for a schematic Wiring dlagram of the as 0
RA478B, including a typlcal burner circuit, LAY & o]
RELAY S, |
NORMAL OPERATING SEQUENCE
The pormal operating sequeace of the R4708B {s as
follows. a2
POWER OFY
: Entire system is de-eaergized arvay 1—11
; POWER ON rme |
Vacuum tubes T2 and T3 heat. o Ay
Flame relay 2R may pull in and Instantly drop out, . -
due to 2 voltage surge in the electronic network.
Cormponent check begins. (See p.1.) Fig. 11 — R478B with cover removed.
&
CT0134 PROTOCELL WOUNTING WITH ~ RELaY 28
1046624,8,08 ¢ LLAD-SULFIOL POTOCELL 7 r_::
i"% It
PROTOCELL TEST
anrgr teave o UL
;"iii'm ELECTRONIC
L i
A'('-‘/L . nf L% NLTWORK
O—
' B
AGr
[ol4 H utmm.g 4R RELAY aA
i tadfoidpipie POt sy
KRR s$wir ™m

@_’I:—' t n

Py

e

1, 1) |
) seeicTon
*'f\ - oy W .

R - roweh O, Linx

- \ g

. s O

v -/

A& On “1- or 3-minute prepurge” model only, a jumper betwees terminals G and 18 provides 3-miouts
prepurge Hming po jumper, 1-minute timting,

ﬁ; Jumper betwesn terminals 14 and 13 provides 15-second {gnitios timing; o Jaxoper, 30- or §0-

second timing, a8 specified on order.
Fig. 11 — Bchematic of typical burner system Including the RSB
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STARTING (Cootroller calls for beat, or START button
s depresasd momentarlly thea reloased))

PURGE lamp lights,

Relay 3 pulls In.

Po,nu tsrmioal 8,
Burner motor starta,
Prepurgs beglns.
Prapurge timing begins.

PILOT-IGNITION lamp lights after 30 seconds {or 1
or 3 minutes, depending on model and tming
fumper).

Relay 3 pulls 1o,
Powers termianls 5 and 7.
Salety-swileh bealer s energized.
Ignition transformer is energized.
PUot valve or 1st-slage oil valve opens.

WHEN FLAME IS PROVEN
FLAME-PROVEN lamp lights.

Relay 2 pulls {n.
Powers terminal 6.
Main gas valve or oll valve opens.
Opens circuit between terminals 12 and 13.
Closes clrcuit between terminals 12 and 11,
Righ firing or modulating firing begins I con-
nected 10 lerminal 11,

PILOT-IGNITION light goes out.

Relay 4 pulls !a.

De-eaergizes lerminal B.
Interrupted pilot valve closes, if used.
De-energizes ignitica tranzformer.

Closes circuit betweea terminals 10 and 12.
Bighfiring or modulating firing begins U coa-

sected to terminal 12,
Opens clrcult to terminal ¥.

BTOPPING (Coatroller coatacts open when beat demand

L satisafied, or STOP bution 1s derosand
momentarily theo relassed. )

PLAME-PROVEN light goes out.
Relay 1 drope out.
De-cnergizes lerminals 6 and 7.
All fuel valves close,
Postpurge beglos.
Ralay 2 drops out,
Opens circuit betwoen terminal 12 and termi-
oals 10 and 11,
Closes circult between terminals 12 and 13,
Relay 4 droj-s out at end of 20-second posiurg:

Cloul' circuit 1o termingl ¥,
Relay 3 drops out.
De-energlzes terminsl 8,
Burner motor stops.
PURGE Light goes out.

Normal cycle ends.
ELECTRONIC-COMPONENT CHECKS

The slectronic network, including the fame-detec
tor circuit, (s designed eso that component fallure
either block the starting circutt completely, or caus.
safety-switch lockout and stopibe sequence during th

prepurge period.

1. Ifrelay2is held in or caused to pull {n(becaus:
of a component fallure) during & burner-off pericd
safety-switch lockout occurs and the system cannot b
re-started uotll manually reset.

2. If relay 4 does not operate during a start, th
sequence cannol proceed past prepurge.

3. U relay 4 does not drop out (sticks closed) im-
mediately alter relayd pulls in during a normal start
the ignition cannot come on; prepurge continues untl
safety-switch Jockout Beeurs about 15 seconds later

SERVICE

SCHEDULED INSPECTION
AND MAINTENANCE

A schedule sbould be set up and foliowed for peri-
odic (nspection and maintenance, iIncluding burner
and all other controls as well as the R473B ralay.
Include the following (n that schedule.

1. Keep bdurner(s) and fuel mixture always ad-
Justed according tothe burner manufacturer's recom-
mendaticas.

2. Clean the pbotocell lens and sight tube, and
check the photocell output. See subject MAIN-FLAME
PEOTOCELL CRECXOUT.

3. I xflame-rod Oame detector 1s used to prove
pUot flame, cbeck the Name rod and {ts output.

4. Install a aew set of vacoum tubes every year.

HOTE: Xeep the R476B powered the year around
except while servicing, to prevent conden-
sation within the cabinat.

TROUBLE SHOOTING

Every trouble-shooting job should not only result
{n localing and correcting the immediate cause of
trouble but sbould include an over-all check sufficlent

to assure contiulng good performance. Every

trouble-shooting job sbould begin with & recheck ofal
itemps listed under subject SCHEDULED INSPECTIO!
AND MAINTENANCE,

Then if trouble still peralsts, the next step {5t
determine whether the troudle (s (n the R(78B or else
where. Review the normal coperating sequence of tb
R478B as given under subject OPERATION. Then chec
the actual operation agaiost the pormal sequence t
de‘ermine Ddow far through the sequence the R478:
perir ms pormally, Knowing the stage 2! which
pori..mance deviates from normal will belp in locatin
t* ‘rouble,

CEBECKING PROCEDURE

Close the starting circull by pressing the STAR]
button, orby raisingthe controller setting high enougt
to close the controller contacts,

A. If RI718B WILL NOT START OPERATING
BEQUENCE, cbheck the following:

1. Make sure that the voltage selector on back
of chassis (s correctly set for the valtage supplied at
terminals 1 and 2.

2 Raset the safety switch U It is open.
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o I switch cannot be reset, it probably ln-

dicates that relay 2 ta bolding Lo (FLAME-PROVEN

. lamp lighted) because of a flame-simulatisg componant

fallure.

(1) Cbange vacuum {ubes T2 and TS, U

this does not allow safety swilch to be reset, removs
wires {rom terminals PC and G.

{(a) I this allows relay 3 to drop out,
trouble s outside the R478B and is 1o the pholocall
clreult
() It thts does not allow relay 2
drop cut, replace the R478B with 3 new one.

3. Jumper terminoals | and 4.
s U PURGE lamp then lights and burper
motor starts, the troudble is outside the R478B and s
tn the Jimit clrcult or the conlroller elrcuit.
(1) Remorve the § - § jumper.
(2) Jumper the it cireult and the con-
troller cireult, in turn, to discover (be ons that is

open.
P b. U PURGE lamp does not light and burnar
motor does pot start whep terminals 1 and 4 are Jump-~
ered, remove jumper; then jumper terminals 3 and 4.
(1) U PURGE lamp then lights and burner
motor starts, the trouble is outside the Ré7T8Bard L
In the starting Wnlerlock(s).

(a) Remore the 3 - 4 jumper.

(b} Using durzer or boller manufac-
turer's wirlng dlagram as s guide, jumper each start-
ing nterlock, ln turn, to discover which one is open.

(2) U PURGE lamp does not light and
burner motor does oot start when terminals3 and 4
are jumpered, the trouble |s indide the R478B.

(a) Loosen the relzy cover rstalning
screws and remove the cover.

{d) Clean the contacts of relay 3 as
described under subject CLEANING CONTACTS.

{c) Replacetbe relaycover and tighten
the retalning screws. .

' (d) If troudle still persists, replace
the R478B with 3 new one.

B. U R478B WILL NOT PROGRAM, check the fol-
lowing: .
1. U PURCElamp lights but burner motor and/
or draft fans do not run, the trouble is ocutside the
R478B. .
&, Check motor power supply.
b. Check motor overlocad protection.
c. Check motor starter
d. Cdeck motor.
2. U programming will not go beyood prepurge:
2 Clean all relay contacts as described
under sudject CLEANING CONTACTS.
b. Install a new 11424 (T1) vacuum tube.
c. U trouble persists, replace the R478B

with 2 new oge.

C. IF PILOT DOES NOT LIGET WHEN PILOT-
IGNITION LAMP LIGHTS, tbe trouble is cutside the
R4T8B.

1. Cbeck the pllot gas cock.
2. Check the plict valve.
3. Cbeck the ignition transformer.

D. IFr YLAMZ-PROYEN LAMP DOZS NOT LIGET
WEEN PILOT 1S LICBTED:

HOW TO TEST RLECTRONIC NXTWORK,

TUBZS, AND DETECTOR

M CI015A s wsed Lo prove pilot, remove it fom
m;lmung and hold a lightod match 1n froat of sensing
ce .

1. N relay 3 thea pulls in, the electronic net-
work 1» in working order. .

a. Clean the CT015A viewing window.

b. Clean the sighting tube, then chock the
flame through the tubs. I flame 15 8ot steadily in
view, change draft, fuel-alr mixture, or sighting
angle t3 obtals & good Yew, .

2. X relay does not pull {a under the lighted
malch tast:

a. Change jbs R478B vacuum tubes.

b X terminal ¥ Is used, clean thecontacts
of relay ¢ as described under subject CLEANING CON-
TACTS.

¢. I necessary, install a new CTO15A.

d. ¥ troubls persists, replace the R478B
with & new one.

E. IF FLAME-PROVEN LAMP LIGHETS BUT RX-
LAY GOESOUTONSAFETY AFTER PLLOT-IGNITION
LIGHT GOES OUT, the troudle is outs!de the R4T8B.

1, Check the main-fuel dand cock.

3. Check the malin-fuel valve.

3. Check any possible Interlock.

4. Cbeckmain-burner flameby locking through
photocell sighting tube. X flame i» floating or belng
blown past line of pholocell sight, it is normal Jor
R478B to shut-down the burner. Problem may be
correcied by one or more of ths following:

8. Changing pbotocell Une of sight. (Re-
check ability of photocell todetect pilot flame. Rarum
Pilot Turndown Test.} -

b. Improving fuel-alr ratlo of maln flame,

¢. Changing temperature of deavy oll (i

d. Improving draft.
e. Allering combustion chamber to keep

main-flame {ront near burner.

CLEANING CONTACTS

Relay coatacts should be cleaned only when a care-
ful check made as described under subject TROUBLE
SHOCTING Indicates the poasibU(ly of dirty conlacts.
Then tnspect and clean ths indlcated contacts by
spraying the contact surfaces with TY coatact restorer
from a plastic squeesze-bottie or &a aerosol can. No
rubdbing of conlacts is necessary. The contacts must
be left clean and smooth, If more cooveniest, lhe
chassis may be removed from the cablnet for cleaning
and {nspecting the contacts.

If any coatacts are found burned to the extent that
they cannot be smoothed by careful use of a cootact
burniebing strip, install a new R478B after first in-
specting and testing the corresponding external cir-
cult(s) for sbort circuits and eliminating any sharts
found. Do not use & file or abrasive paper co the
contacts,

Replace relaycover and tightenths cover retalning
screws.
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Type 25RJ8
mode} 6013

Scanner Type 48PT1

System FP.2
wsing
Type 26RI8 ~Model &0V

Feotures

Fireye System FP-2 provides ignition and Nlame
fallure protection for i{ndustrial and commercial
oil, gas, or combdtnation ofl/gas burners. In con-
function with opersting,limit, and interlock devices
it sutomatlcally programs each starting,cperating,
and shutdown period. The FP-2 System consists of
a Type 26RJ8 programming contrel and a Type
483PT1 scanner which uses the “Firetron” cell to
visually aupervise both ofl and gas flames.

The FP-2 System monitors both maln and pilot
flames and does not permit the main fuel valve to
be energized unless pilot flame has been estadlished
and proved. With an alternate conaection for
burpers havieg direct spark ignitios, the unsuper—
vised trial-for-ignition period is precisely re-
siricted to a safe ahort interval,

The 26RJS control programs the operation o:
blower and/or burner molor, ignition system,
fuel valve, snd modulator system in & proper se-
quence which includes suftable purge periods
before ignition and after burner shutdown. Addi-
tionally it {s designed to de-energize all fuel valves
within 1 to 4 seconds upon loss of flame elgnal.
The ocontro! recycles automatically each time the
operating or limit control closes, or after a power
fatlure, but locks out and must be reset manually
following flame fajlure.

The FP-2 System incorporates a safety check-
ing circuit that {s effective on svery start. Any
condition which wil]l cause the flame relay to bold
in during the checking period will stop the program
before any ignition circuits are epergited and, i
sustained, will result {n safety lockout.

Specifications

Fireye System FP-2, consisting of Control Type 26RJ8, Model 6018, and Scaoner Typs 48PT1

SUPPLY VOLTAGE (selectable) at 60 cycles,
1 phage:

120 volts (Min. 102v, Max. 132v})
208 volts (Min. 177v, Max, 228v)
240 volta (Min, 204v, Max. 264v)

VOLT-AMPERE PATINGS:
28RJY consumption: ISva
Max. simultaneous connected load: 1965va
(Ses chart at right and test on pages 3 and 4 for
add!tional rating information.)
MAXDEUM OPERATING TEMPERATURE:

Bcanner Type 48PT1 ... ...v0ou..... 125°F
Control Type 26RJ8. ... ... ambient, . 125°F

SHIPPING WEIGHT: 22 Ibs.

TERMINAL RATINGS (MAX.) FOR TYPE 2R]3 MODEL 4018

Termisa) Trpical Radlags st §20/208/240 v. 63 ¢y,
Ne. Lasd (¢exceps 2o neted)
Set § galtien 300 vs Translormet, and

- Devices | 323 va Pllot Dury
Comadlaatien
? Wals 130 vs Pliet Duey
Feel
Yalve (s)
[} Buraet o0 | Ampeves ¢ 120 | 208 | 30
Blewer Foll Loed 3.8 A¥| 29
Moter oo [ Locked Rotesr [ S0 [ 200 J17.4
Startes Altemmate: 3150 va Pllet Dury
] Alsrw 30 vo Pilet Duty
10, 33, 1% 1Y Wodnlares | 123 vu Pllet Dery
Comdlacd Altemaset 24 Moz, @ 30 v Moz,
MEC Gae D

Fot sltersate !gnitive and Pua) Valve retlass w accoumedste
meterized valves ot comblastions ol smsienoid wad moterized
valves, ceasult the factery.
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[astalling the Type 25RI8 Control

Loosen toumb screws at front of chassis. Pull
out chassls and place on its back plate (Fig. 2).
Select control mounting location on panel board or
upright surface that Is free from excessive vibra-
tion. Secure bousing with screws or bolts using
Figure 1 for drilling dimensions. After the bousing
{s wired, (Fig. ), replace unused Jmockout pluga
Plug chassis securely into housing (Fig. 4), and
tighten captive thumb screws.

Contro} and Sconner Wiring

Make wiring connections at terminal panel at
bottom of housing (Fig. 3). Separate knockouts
are provided for conduit connections for line volt-
age, and scanner circuits. Follow approved wiring
diagrams. Connect bare wire directly to screw
posts -~ without lugs.

Use sultable wire enclosed in rigid or flexidble
conduit for power connectiona. All wiring must
comply with the Natlonal Electrical Code and Jocal
codes, Splices must be made only in troughs or
junction boxes.

It {s {mportant that cross-phasing be prevented
on multiphase installations. The common of all
control components (magnetic starter coll, igni-
tion transformer, pilot and main fuel valves, ete.)
powered by the Type 26RJS Control must be con-
nected to the common of the control -~ Terminal
1 (208-240 volts), or Terminal 2 (120 volts).

The control housing must be grounded ejther by
the normal conduit ground or by an added ground-
ing wire. Before applying power, make sure AC
Line Plug is in its proper socket,

Atlach the cable sup-

plied with the scanner
to & junction box (Fig.
S). Splice the cable
wires to a pair of wires
not smaller thaa /18,
Instal] the complete run
in a separate condult to
the Jnockout directly
under Terminal 15 of
the Type 26RJ8 Control
housing. Connectblack
wire to Terminal 14;

white w
13. Contlouous conduft
bonding between scan-
ner and control is man-
datoryl Scanner may be located upto 100 feet from

Figure §

control. Do not pass scanner wiring through any
junction box conlaining other wires. Do not run
other wires through scanner conduit. This Is a Ul

requirement.
Electrical Rating Considerctions

Electrical ratings of Fireye controls, regard-
less of the terms in which they are stated, are
based on normal eircuit current in amperes muj-
tiplled by nominal clrcult voltage, called volt-
amperes and sbbreviated aa VA,

Other electrical rating terms must be converted
to VA when computing total coanected load. I
stated in amperes at a given voltage, multiply volts
by amperes to get VA, Lf stated Inhorsepower, use
the ampere f{igure specified in the Nat{cnal Elec-
trical Code for that single phase borsepower at
the appropriate voltage and convert to VA, I the
connected load is rated (n watts, coavert to ap-
proximate VA by dividing the rating in watts by an
appropriate factor as follows:

Magnetic col (relay, solenoid valve, ete.) . .38
OP s ceovrvevssccsocscansnrenes I8

Reslstor (electric healer, lamp, ete.) . ... 1.00

(Example: for solenoid valve rated 14 watts, di-
vide 14 by .J§; approximate VA {s 40.)

The types of load permissible under the various
rating terms which may be applled to Fireye con-
trols are as flollows:

Running and Locked Rotor Amperes Is a rating
{ntended specifically for motors, but a non-pliot
duty load (see below) may be applied if normal and
Inrush currents do not exceed running current
rating. Also an Indicator lamp may be combined
with a motor load Lf the total of lamp {nrush (fig-
ured at 10 times normal current) and motor locked
rotor currenis does pot exceed the locked rotor

rating.

Horsepower rating {mplies that running {or full
load) and locked rotor amperes of & connected
motor may not exceed those specified in the Na-
tional Electrical Code (at the nominal supply volt-
age) for a single phase motor of horsepower cor—
responding to that specified {n the rating., The
pon-pilot duty load and Indicator lamp options ap-
ply &3 above,

VA Pllot Du% rating permits the connection of
relays, aolenold valves, small motors, {ndlcator
lamps, and other electrical devices under the con-
dition that normal operating VA may not exceed
the rating. Inrush for Jocked rotor) YA may pot
exceed ten times the rating.
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Electirical Ratlng Considercilens (cont.)

VA rating not specified as pilot duty permits the
connection of transformers and similar devices
wherein the Inrush current is oot coosidered to

exceed the pormal current.

The term °lnrush” as applied hers relates or-
dinarily to a device wherein & part of the magnetic
structure Is free to assume two defined positions
(such as a solenold plunger) and signifies the cur-
rent which flows (n the short interval between
energization of the coll and seating of the moveadle
structure in its energized position. The term also
relates 1o resistive devices which operate at in-
candescest temperatures (such as a lamp) where
the cold resistance is much less than the bot re-
sistance and where sccordingly the current during
the short interval between esergization and in-
candescence is considerably bigher than normal

operating current.

There are no universal formulas for converting
one type of rating to another. Thus the VA pllot
duty portion of s combination rating can pot be
arbltrarily Increased just because the other por-
tion (a non-pilot duty VA rating, for Instance) {s not
being used. There is likewise no formula to con-
vert AC ratings of isolated contacts to DC ratings.
The use of contacts in DC eircuits s not sanctioned
unless a DC rating is apecified.

The maximum simultaneous running currentload
on the circuit supplying the Fireye control maypot
exceed 2000 VA, Since the control itself {s ratedat
up 10 35 VA, the total load connected to the control
(exclusive of fame fallure alarm devices) may ot
exceed 1965 VA,

The ratings tabulated on page l1are the maximum
permissible for each terminal. In models where
the total of maximum permissible loads on all ter-

Lo

minals exceeds 1955 VA, it will be necessary
resirict the load on one or more terminals to stay

within the 1965 VA limitation]

Ratings as they affect the contacts within the
Fireye control are establisbed on the assumption
that po contact will be required to carry {orush
currents moce often than once in flfteen seconds.
The use of limit, interlock, or operating control
switches that do not make positive contact at clo-
sure and which give rise to “chattering® of rslays
within the Fireye control or of devices energized
through it may lead to premature fallure of awitch-
ing members in the control. Similarly, the con-
tacts can not be expected to handle short-circuit
currents without possible damage. It is therefore
of vital importance to roake a *dry run” ebeck of
the control system (with manual fuel sbut-offvalves
closed) following the automnatic opening ofa control

system fuse Or circuit breaker, or following any
fnown instance of relay or switch chattering]

Because of the special bazards that could accom
peny welding of the contacts which contro] the fue
valve circult, those contacts are made of a highl
weld-resistant material. As a further precautior
the circuittoterminal 7 Is protected by a 6 amper
fast-blow fuss. This fuse is accessible from tb
chassis front and is located between the test{acks

If this fuse sbould ever blow donotattempt furthe
furner operation until it has beed sscertained ths
fhere is no costact damage and unti] the coniro
£a» operated normally in a “dry run® cbeck.

Scanner Type 48PT1

natal} the Type 43PT1 Scanner as recommende
by the burner manufacturer. If 2o iastructions ar
provided, the scanner must be applied to facilita
wonlioring of the pilot and mwain flames. The fo!
Jowing description of operation of the Firetronce
will aasist {n making such an application.

Operation of Firetron Coll

The active element of the Firetron cell is a leac
suifide (PbS) semiconductor whose elecirical re-
sistance {instantaneously changes in accordanc:
with the amount of infrared and visible radiation |
recelves from sources within its view. Such radt-
ation originating in & combustion chamber ma:
consist of a steady radiation {rom hot refracton
or metal and an average valve of Nlame radiatior
which continuously fluctuates in magnitude by ar
amount and at a rate which are functions of ths
type of fuel and combustion conditions.

When .2 DC vollage is impressed across the ce)
and a series resisior, the fluctuation of cell re
sistance corresponding to fluctuation of flam
radiation produces a fluctuating voltage across th
cell. This voltage Is termed "flame signal® and {.
fed o an amplifier.

The amplifier responds to a fluctuating voltag:
but not a steady one. It therefore responds o1
fluctuating Dame signal but pot o 8 steady refrac-
tory signal. Furdier, it is *tuned® for maximuo
response at & frequency of 10 cycles per secon:
(= fuctuation rate found In al) flames) and bas rel
atively listle response st power line {60 cycle) an
very low (1 cycle) frequencies. Whes amplifle
flame signal exceeds a given magnitude, it cause
energizatios of a flame relay.

Whereas the aystem does not “detect” hot re
fractory,excessive steady radiation reduces flax
signal. The same effect -results from excessi
scanner temperature, To avoid puisance sbu!
downs, it s {mportant to avoid sighting bhot re
{rsctory and to keep scanner temperature lo
(never over 125°F).
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Application Precedure - Sconner Type 48P T} ——

-The genern] {nstructions which follow, apply to
Snstaliations of a aingle scanner which monitors
both pliot and mals fames. If separate scanners
are ussd for pilot and main flames, consult the
burner manufaclurer for Installation fastructions.

1. Locste scanner sight tube point of entry be-
low and close to the burner {gnition assembly (Fig.
6) and drill a 7/8° hole through the boller or fur-
pace wall. The sight tube, & 48" length of 1/2°
black iron pipe, will be flxed to the bole when the
proper position bas been established.

SCANNEN TangygY
APOVYE BEPRACIONY

sCanugm /@
LINL 0P REnT

cowayiTiON
CmAamBTA

e
Yéupaiinr
-
]
[reenren Ling or

(21924 wam PLANE
A
BURNER .
wain
SVRREN
1

Canmgn
HEATING TVOL

‘g;n-l-i
V4

Sconnes murt not 2ight 2 rab ey,

Fyure

2. Position the scanner sight tube 30 Lthat pcan-
ner lne of sight will cross the Intersection of pliot
flame axis and main flame (Fig. 9% Tack weld
the alght tube o the polnt of entry bole. Should it
be necessary to remove refractory to obdtain the
proper line of sight, prepare s straight bole not
less than 1-1/4" I.D. Flare this bole slightly as
it enters the combustion chamber,

3. Scanner must bave uncbstructed view of both
plot and main Oames (Fig. T

SCAMNEA MUST RAVE UNOSSTRUCTED
Vige Or rLant

et Twip T Ywed SuTY Toms

Fgore 7

4. Both plict and main flames must compietely
cover scanner Jeld of view (Fig. 8)

PLANME BUST COMPLETELY
COVER BOMT OPODMING

T Tuin nwe? Y VY T

Ryers 8

S. Scanner must not aight on refractory which
will become incandescent during burner opertion,

8. Ecanner must oot be sllowed Lo exceed a
tempersture of 1259F.

For precise adjustment of the scanner viewing
angle, Fireye Swivel Mount (Part No, 60-302) ls
avallable. If it is necessary Lo restrict the ares
the scanner views (o reduce sesaitivity, or be-
cause of unsatisfactory background), use Flreye
Orifice Bet (Part No, 10-88),

\\\\\\\.\:{Q\g\:\:mﬁ
N W N
\ './? %
N i 4 N
N X 7/ N
§ uuv\ ’ MII"\AI!%

Sconaw must view slong onle of pllet Romn

ﬁg—n'

Keoping the Scenner Cosl

The Flretron Scaaner (Tepersture Limit 125°F)
should never get too hot to grasp confortabdly is
the hand. Keep the scanner cool by cue or more of
the following methods (Fig. 10).

[— == A
=+ NEE
- W

PN s Y S 8
My heds of rvoling ¢ oomnar

Pgure 10

1. Use 6" to 8° Jebgth of pipe belween scanner
and hot furnace froct plate.

2. Use insulating tube (Past No. 35-89) on the
end of the tron pipe.
3. Force alr [nto slghting tube.,

4. Make sure sighting tube does oot extend more
than halfway {nto refractory wall.

S. Use Flreye Sealing Unics (Part No. 60-801)
when uaing method 3 adove.




A. Master Relay (RL1) is located slightly above
center of chassis. When all starting circuits
are closed and tubes are at operating lempera-
ture,the Flame Relay (RL2) closes an initiating
circuft to RL1 which then pulls In. Only with
RL} energized Is power made available to the
ignition and fuel valve switching circuits. RL1
remsing energized {rom the atart of aprogram
until & limit or operating control opens or the
lockout switch trips.

B. Flame Relay (RL2) {s located at top right of
chassis. It initiates & program by closing in
response Lo a checking aignal. After checking
signal {a removed it resumes its open (de-
energized) position until such t{me 2a it is re-
energized in response to flame signal, It then
remains energized until flame {a extinguished
either by opening of an operating or lim{t con-
trol or as the result of unstable combustion

conditions.

C. Tbe lockout switch (LS) is located to the right

Relay, Leckout Switch and Timer Operotion

of RL2 on the chassis, It trips (cuntactst -
fer to safety position) fono\vm: flame !u?u:"e
Igrdtion fallure, or failure of RL2 to apgume
its de-energized position durlng the safety
check perfod: It 48°a thermally actusted de-
vice which trips after its heater ia continy-
ously energized for about one minute. i
contacts will pot automstically release from
the safety position and must be manually repet
after a cooling period of two or more minutes,

. The timer (K) i3 located at the Jower righthand

side of the chassis. It consists of multiple-
leaf switches actuated by cams driven by s
synchronous motor. The switches operate in
non-sdjustable timed program to contro} (It
association with RL1 and RL2) all extermal
loads except slarm. The timer itself is vari-
ously controlled by RL1, RL2, .and its owr
contacts. 1t may also be actuated manually (for
test purposes) by & knob on the end of the cax
shaft. Timer sbaft position is Indicated by
drum type dial.

-
f MASTER RELAY (AC)
CAM SWITCH ASSEMBLY (FRONT vigwW) | LIY]
!
[
t
- ] ‘a3 -y
I
| ] -8
# i [ ; - -3
. H - !
' <] 4 ]

H— A e - R L L T T .
-3 ¢ ' aa l + 1 ’LAI[.IZLA' 10€) } LOCEOUT SwiTCn
- i L
+ i [ ' ' :

-3 -2 - t
) # l 7\ :
H- At [7] ! | o .
o I ! !
2 A : '
-t 1
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DiAL LS | ] = -3 1
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[ . '

TYPE 2WAJS MODEL 80!
CAM AND RELAY CONTACT 1DENTIFICATION

Figure 14
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OPERATING SEQUENCE: FP.2 SYSTEM WITH TYPE 25RJ8 MODEL &018

Wik proved pllot,

Timer .
Rotation Dl BURNER STARTUP
{Seconds) {ndication Action
[) [} Operating control closes, (I powsr hus been off, there [s no sclion untlj tubes warm ).
*. Flame relay is soergized, lollowed by master relay, timer molor, and burner molor (Term.
’“i 8). Modwator low firs circult (Term. 10-17) opens, high fire cizcuit (Term. 10-13) closes,
f 1 Checking signal off, Came relay sbould de-energise within § seconds.
[]
. 20 Modulstor high fire circult (Term. 10-13) opens, low fire clreuit (Term. 10-12) closes.
.
! 28 X 1f for any reascn flame relay does not drop out, timer stops untll lockout switch trips. Wilh
operstion normal there {5 no pause dere.
45 1 Ignition ca (erminale 3 and 6).
2 ss 2 Fuel valve on (lerminal 7) (sssuming plot [s proved).
70 3 Terminal $ ignitlon off. Modulater low [ire circull (Term. 10-12) opens, sulomatic clrcult
(Term. 10-11) closes.
)
3’ 88 ‘ Terminal ¢ ignition off.
5 108 DoT End of starting cycle; t!mer motor slope. Burner operates until heatl demand 1o satlefled.
3 BURNER SHUTDOWN
5 108 DoT Operaii-g control opens: maater relay sod fuel valve (Term. 7) Se-energized; timer motor
’ energized; modulator avtomatie circult (Term. 10-11) opens, low flre cirewit (Term. 10-12
= closea.
> 120 0 Burner molr circuit (Term. 8) and timer motor de-energised.
Sysiem s ready for startup whenever operating control! agailn closss,
v

Direct apark [gnitica.
(Terminals 6 and 7 conaecied together).

Timer
Rotstion Otal BURNER STARTUP
(Seconds) Indication Actioa
[} o Operating control closes. (U powsr has dees of, Lhere s no action until tubes warm -p).

Fiame relay lo energized, {ollowed by mastar relay, imer, motor, and burner molor {Term.
8). Modulastor low fire circuit (Term. 10-12) opens, Ngh fire circult (Term. 10-13) closes.

7 Cheching signal off, flame relay should de-energize within ¢ seconds. 7
20 Modulstor high fire circull (Term. 10-1J) opens, low fire circult (Term. 10-12) closes.
25 X if for any reasca flame relay does not drop out, timer stops unl] lockout switch trips.
43 1 Ignitlon Rerminal 3) and fuel valve Qerminal 7) energized.
ss 2 No action unless flame bas not been established and/or delected, in which case fuel valve
and iguition aré de-energized. .
10 3 Terminal $ ignition off. Modulswr low {ire circult (Term. 10-12) epend, sutomatie cireuit
(Term. 10-11) closes.
108 Dot End of starting cycle; timer motor stops. Burner operates uotil hest demand Is sattsflied.
BURNER SHLUTDOWN
108 ooT Operauog control opena: master relay and fuel valve (Term. 1) de-energized: timer molor
:In:.r"x:ltd modulator automatic circult (Term, 10-11) opens, Jow fire circutt (Term. 10-12)
120 -] Burser motor clreuit (Term. §) and timer molor de-energized.

2uum s rg for startup whenever mnu! cot.. ot galn closes,
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" Test Accossories

Instellotion Testing

Thd {ollowing test equipment {3 recommended for
checking out new inatallations and routine troudleshooting:

1. DC Voltmeter (1000 0hms pervoltor greater). Rarge:
0-130 volts {Fig. 17). Any good multimeter is suitable

and can be wed 1o measure
AC and DC voltages, choch
for continuity, short circuits,
asd grounds. The DC volt-
metar lesds plug into tast
facks on ths contro} chasals.
For satisfaclory operation,

the meter will read zerv

volts with po flame presest
and stesdy 60 to 100 volts when the scarmer "sees® 2
fNlame. AC line and losd vollages may be checked at the
exposed termizals st the bottom of ths chassls

2. Three-prong Teal Plyg
{Tig. 18, Part No. 10-30) re-
placea the AC Line Plug in \
the 26RJ8 Contro]l Chassls,

electrically disconnects the » ‘
tmer motor, permitung | THe-Preng b
manual control of the firing | Test Plvg
tycls. M n’u'. 13

3. Flame Signal Attenuator.
Directly above the vacuum
tubes on the chassls Is a
recessed pin, which when
grounded (o the chassis by &
clip cord (Fig. 19}, will re-
duce the sensitivity of the
flame signal amplifier 40% F'vvnll! Yeu) Attenvotor
for teat purposes.

For Burner with Pilot Igaition

* Cheacking Sconner Yiewing of Pilot Flome

1. Make sure that control and scanner have been prop-
erly instalied and wired In accordance with the preced-
ing Instructions.
2. With power OFF, replace AC Line Plug with Three-
Prong Test Plug,
3. (Optional) Ground the attenuator pin to the chassis.

4. Plug DC Voltmeter leads into test jacks op control
chassis {Red-plus; Black-minus),

5. Rotate timer knob untll "O° sppears oo timer dal.

6. Turn power ON. Walt unri] the tubes warm up and
both relays are energized.

7. Rotate timer to dial poaition X", Wait until the flame
relay (RL2) (s de-energized,

3. Rota + timer to dal position *1°. Make sure ignition
is ene1gized. U pilot does not ignite within 15 seconds,
Nro uraer switch off and repeat from step 5 except ale
low 15 to 20 seconds purge lime between steps 7 qud 8.
Repeat as necessary until pilot flame {3 sstabliaded.

9. Observe reading os voltmeter. Reading sbould be
steady, between 60 and 100 volls, de. If the reading fluc~
tuates, it will be neceasary toadjusttbe ptlot lame and/or
scenner viewing angle. Continue adjustment unttl steady,
correct resding is oblained.

NOTE U pilot flarmels not detected withia about
80 seconds, control wil) leck out, making
it lnoperalive. It will De necessary
allow two or three minutes for the ther-
zul element to cool and to reset the
control manually. Thea repest from
step 8.

Checking Sconner Yiewing of Main Flame
10. Turn power OFF. Replace 3 prong test plug with ¢4
proag AC line plug.

11. Reset timer to *0® and turn power ON,

12. As dial reaches position *2*, wateh for coubll-hmht
of main flame. am t established withln about

seconds, turn burner switch OFF, then return o ON and
sllow coatrol o recycie porm OF & Aew ting trial,
ote: an [nltial starting sttempt, portions ol fus
lines may be empty and require *bleeding® time. It Is
better to accomplisd this with repeated sbort lighting-trial
periods with Inlervening purge periods than to risk pro-~
longed fuel introduction at a time when burner adjust-
ments bave not been completed and the minimum pilot
test has pot been conducted. Do pot Fepest unsuccessiul,
1(ghting srtempts without recbecking burner and pliot ad-
Justments if 1 Ighting does not occur within S seconds after
fuel introduction {s verified or can be reasopably as-
sumed.) .

13. Wheo main flame {s established, leave burner on and
let timer progress until ignition shuts off (efther dial po~
siticn “3° .or “4” o3 the case may be). I scanner maln
flame sighting s reascoably good, the flame relay will
stay energized, maln flame wil]l stay )it, and the timer
will progress 1o dial “dot® position and stop, U fName
goes out due to [ostability without ignition, readjust
burner and repeat from step 11. If Oame le stadle but
flsroe relay drops out decause of poor alghbting, realign
scanser sight tube and repeat trom step 2.

14. Wilh step 13 completed snd burner remalaing Uit with
timer at “dot® position, readjust burnsr as necessary for
correct flame size and optimum combustion, then recheck
for proper lighting. I scanner {s properly sighted, the
DC veltmeter will now register a ateady 60 volts or more
with pllot flame only and with maln Same ozly, Repeat
sesaner and burper adjustments as necessary (o obtaln
this condition If it does Dot exiat {nitially,

15, With sll steps through 14 sathifactorily completed,
remove siteaustor coobection (Uf used) and proceed with
minimum pilot test.

Minimom Pilet Tost

This test assures that the scanner will not detoct Dame
oo small to light off the maia flame. R must be made {s)
on svery bew installation, and (b) following any change of
scanaer location or viewing angle. Do pot conduct thls

test with the sttenuator pin grounded] .
16. Repeat stepe 2, 8, 6 and 7,then advance timer to dial
position “1° so that pliot ignites.

17, Reduce ths size of the pilot until the flams relay s
obsarved to drop out, then glowly increase the size of
pllot flame fust to the point where the flams relay pulls
in, Ths 18 calied minimum pilot. (Nete Figs. 20, 21, 32)
18. Advance timer to &l position “2° w energise main
fuel valve. CAUTION: If main flame does not ignits tn
approximately the same time as it &i1d with normal full
pllot Oame, Immedistaly hurs the Durser switch OFT)
Realign the scanner sighting tube so that detection re—
quires a larger pliot lame and repeat minimum pliot Lest,
Repeat this process unttl msin flame lights reliably on
severl trisls,

19. After minizmum pllot test is completed, Increass ptiot
Oame o normal size. :
Checking Detection with Hot Combustion Chamber

With al] the above outiined tests and final burner sdjust-
ments completed, operate the bumer (observing masufac~
turers warm-up fastructions)ustl] pombustion chamber {3
2t maximuss expected temperature. Recheck for adequate
signal with main flame only and with pllot only. If steady
output voltage of §0 or more velta DC 19 not measured at
the test Jacks, realign scamner pighting to obtain suitable
output voltage and ea repesl al] steps through 19,

For Burner with Spark Ignitien (Ne Pllet)
Checking Scanner Yiewing of Main Flame

1. Proceed sccording to steps 3, 3, 4 and § a3 outitned
above.

2. Turn power ON. After tubes warm up, relsys will pull
in and timer will start,




3. As timer resches dial position 3, watch for matn lame
0 be established. 1f Name (s pot established by the time
disl position *2° {s reached, turn burner switch OTF and
then ON sgain and allow cootrol lo recycle sormally,
CAUTION: If fuel {s observed 10 enter combuation cham-
ber and ignition does not occur al once, sbut burner
switcd OFF and check elactrode seitings. Do pot repeat
{gnition stternpts unless a good spark can be observed (o
a poaltion where the fuel will be resdily igaited,

4. U scanner sighting 1s correct, DC voltmeter will
segister steady 60 volts or more. If it does pot, sbut
burner OFF, reallgn scunner, and repeal the cbeck. U
volimeler registers satisfactoriy untl] ignition shuts off
at ¢fal position I, and then reading becomes unsteady,
resdjust burner Lo obtaln stable flame both with and with-

out Ignition on.
S, Remove attenuator connection (If used).

Checking Pilot Flome Fallure Protection
1. Shut off the fuel to the pilot burner.
2. Start the cootrol ¢ycle.

]

3. After 45 seconda’ purge period, the pi)

will be energized. PSR wanembly
4. Because no pllot lame Ls detected, the pllot

will shut off after 10 seconds. The maln 7\::) v.:l'v:m‘:]l{
1ot be energlzed.

$. The programming timer will complete its cycle dur-
ing which Urme the lockout switch will trip, effecting a
aafety lockout and actuating the alerm (if vaed).

Checking Maln Flame Fallure Protection
1. Start the burner in the normal manner,

2. After the startup programming bas be¢n completed,
shut off the main fuel supply.

3. Immedistely after the flame {ails, the main fuel valve
will close and after approximately 60 seconds, the Jock-
out switch will trip, actuating the alarm.

4. Followieg a 15 asecond post purge or spin-down
period, the blower motor will stop.

S. The lockout switch may be reset after allowing the
thermal element to cool (approximately 2 minutes).
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Servicing

. Trouwles in FP-2 System installations can be readily
is0lated by following the approved procedure In Lhe se-
quoncs given below. Befors beglaning any troubleshoot-
ing, bowever, maks surs that;

. Installation and wiring bas been made I acoordance

with Instructions Is this bulletn,
2, Chassis s securely plugged io and thumbscrews
tightened; AC line plug I8 in proper socket: lockout
switch is Teset.

in the following tabulaticn, troubles appear within
Soxes, and possible ciuses are listed below the boxes,

CONDITION: Zero volage st Terminals 1 and 4 (208-
240 volt tnstallation) or st Terminals 2 and

4 (120 volt (natallation).

1. Disconnect Switch ofl.

2. Blown fuse.

3. Broken wire.

4. Dcorrect wiring.

CONDITION: Insufficlest voltage at Terminale 1 and 4!
or 2 and ¢. J

1. Minium operating voltage is 177 volts for 208 volt

connecton; 204 volts for 240 volt connection; 102 volts

for 120 volt connection.

CONDITION: Zero vollage st Terminale 1 and 3 (208-
240 volt installation) or at Terminals 2and
3 (120 volt installation).

1. Open lImit switch circult (Pressure, LWCO ete.).
2. Brokeo wire.

3. Motorized stack damper cootrol In glosed position.
4. locorrect wiring.

[cONDITION: Flame relay RL2 does not pull in atstartup. |

1. Vacuum tubee pot warmed up,
2. Defective vacoum tube.
3. Timer dial not at *O* position.
4. Lockout switch s t-ipped.
S. W o B circuit open (operating controls and starting
aterlocks.)
€. Poor connection af plug-1a jacks. Check to make sure
they are sot spread open.
7. Rslay armature blocked open.
8. Cootacts LS-1, X1-3, K3-2, or K3-3 open or dirty.
9. Defective programming control; replace.
|CONDITION: Master relay (RL1) does Dot pull ta. ]
1. Flame relay does pot pull ia. See check list above.
2. R12-2 countacts opes or dirty.
3. RLI armature may be mechanically stuck open.
4. Defective programming coatrol; replace.

CONDITION: Master relay pulls o bt timer does pot
start.

1. Contacts RL1-1 or Ké-1 are dirty or open.

2. Timer motor {s mechanically bound; check by ro-
tating timer knob.

3. Defective programming control; replace.

CONDITION: Programming timer starts. Blower motor
does pot start.

1. Insufficient voltage between Terminals 1 and § (208~
240 volt operation) or 3 and 4 (320 volt operation).

2. Blown motor fuse.

3. Molor starter overlosds tripped.

4. Burner motor tncorrectly wiced.

8. Defective motor or starter.

CONDITION: Modulator molor does not drive loward
epen-camper position.

. Modulator motor pot powered.

. Linkage jammed.

Incorrect wiring.

Contacts RL1-S, K7-2, K8-1 dirty or open.
Contacts RL1-4 do oot open.

. Defective modulator equipment.

B

\—-A'UN-

CONDITION: Flame relay R1L2 doss a0t drop out before

*X* appeary On Umer dial,

1. lnocorrect scanner wiring.

2. Bcanner asces flame caused by leaky fuel valves,
burning carbon, or soot.or as sdjacedt burner i mults-
ple burner lastallstions.

3. Flaroe ralsy Is mechanically beld in.

4. Defective vacuum tube.

8. Contacts K3-2 or X3-3 do not open.

6. Defective coatrol or scanaer.

[CONDITION: Muster relay drope out after timer starts. |

1. Contacts RL1-3, X8-1 dirty or open.
2. Alr flow gwitch Ls not closed (W 1o R).
3. Lockout awitch heater {8 open.

CONDITION: Modulator rootor does not drive toward
closed-damper position atabout 20 seconda.

1. Modulator motor pot powered.

2. lizkage Jammed.

3. Incorrect or faulty wiring.

4. Contacts RL1-5, X7-2, K§-2 dirty or open.
8. Defoctivs modulaior equipment,

CONDITION: Timer dla!l resches position °1°. Pilot
flame is not . establisbed.

1. hsufficient voltage between Termloals 1 and 5, 6
(208-240 volt operation) or 2 and S, 6 (120voltoperation).
2. Contacts RL1-+4, K1-2, K2-1 or K7-3 dirty or open.
3. Defective gas valve.

4. Defective [gniticn transformer or electrode.

8. !mproper elecirode sotting.

8. Plugged pilot durner.

7. Insufliclent gas pressure. .

8. lmproper pilot burner adjustmen

0. Ignitica assembly lacorrecly wired

CONDITION: Flame reslay (RL2) does not pull in when

pilot flame lights,

1. Puot flame oo small, Mike sure gas pressure is
not 1esa than that specified for the pilot durner,

2. Scanner sight tube obetructed, or scanner lens drty.
3. Scanner sighting 19 ncorrect. . :
4. Scamner {s incorrectly wired—correct wiring 1s whits
wire 0 Terminal 13; black wire to Termtnal 14,

8, Scanner 13 too bot,

§. Scanner views bot rafractory.

7. Flame relay ls mechanically bound.

8. Delfsctive tube or cell, or tubes reversed.

9. Cootacts X1-3, dirty or open.

10. Defective scamner.

11. Defective sontrol.

CONDITION: Timer dial reaches position “2°. Maln
fuel valve stays shot. -

1. haufficit voltage between Terminals 1 and 7 208-
240 volt operation) or 2 and 7 (120 volt operatice).
-2, Cootacts R12-3, RL2-4 or X1-1 dirty or open.
3. Defective valve. .
4. hoorrect viring. .
8. Ptlot flame ot detected.
8. Blown fuel valve circuit fuse

CONDITION: Fuel valve is epergized. Maln {lame does
not light off. .

1. Dadequste pilot.

2, ‘Incorrect burner adjustment,

3. No main fual.

[CONDITION: Main flame lights and then goes out. |

1. Lockowt switch bas tripped. Allow to cool for two
mimites a0d reset.
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Servicing

2. Limit, opersting costrol eircult, or air fow swilch
opeo.
3. Contacts RL2-2, X5-1 dirty or open.

4. Scanner is “blinded” by too bright reflection of flame

oo lnalde surface of sighting tube, or by s{ghting Incan-
descent Tefractory. U scaaner Ls correctly lnstalled,

restrict view with orifice ln sighting tube.

CONDITION: Timer dial reaches position "3° or *4°.
Pllot lame does pot go out,

1. Gas pilot valve Ls stuck open.
2. Contacts K7-3 or K2-1 are stuck closed.
3. Control circult wiring Is incorrect or cross-phased.

CONDITION: Timer dial resches position *3° Modu-
lator motor does pot respond to modulation
controller.

1. Modulator motor pot powersd.

Setting of modulation controller incorrect.
Linkage jammed.

. kcorrect wiring.

. Cootacts X7-1, RL1-5 dirty or open.

6. Defective mocdulator equiprent.

waowoN

[CONDH‘DN: Main flame goes out when pllot sbuts o“.]

1. Scanner does pot “see” male flame.
2. Meorrect burper adjustment.
3. Incorrect wiring to solenoid fuel valve.

| CONDITION: Timer dote ot stop at “dot”,
1. Contacta X4-1 or RL1-2 stuck clused.

CONDITION: Timer does mot rotate 1o *0” whes oper
sting or }imit control opens.

1. Contacts RL1-2 or K3-1 dirty or open.
2. Limit switches incorrectly wired,

CONDITION: During post purge perlod modulator moto;
dl’l:. pot drive loward damper-closed po-
sition.

1. Modulstor metor not powered.
2. Linkage jammed,
3. Incorrect wiring,
4. Contacts RL1-6 dirty or open,
5. Defective modulator equipment.
[ CONDITION: Timer does oot atop at =0°,
1. Contacts RL1-1 or K3-1 stuck closed.
2. Coatrol eircult wiring cross-phased.
3. Limit or operating switch circult closed.

CONDITION: Burner molor does pot stop when time:
dial resches *0°",

1. Contscts RL1-1 or X3-1 stuck closed.

2, Contro! circuit wiring cross-phased.

3. Limft or operating switch eircuit closed.
4. Motor starter {s mechanically stuck.

S. Motor starter is incorrectly wired.

Molntenance

Firetron Cell: Estimated life 20,000 hours, when oper-
ated within ambdient temperiture Umits. Tde scanner
lens sbhould be cleaned as often as operating conditions
demand.

Tubes: Types 12AX7; 12BHTA; bave an estirnated life of
10,000 hours, Amual replacement recommended. Re-
placemeant tubes are available from local radlo tube

supply sources.

Fuel Valve Fuse: € ampere, 250 volt, Type 3AG faat blow,
Do pot substitute (except for smaller ampere rating if
desired) and do not renew without observing procedure
described on.

Contacts: All relay contacts are designed with adequa:
wiplag action for self clezaing under normal conditions
In atmospheres carrying excessive dust or olly vapor:
contacts may require occasional cleaning. Use cnly
fine grade of crocus cloth for cleaning. Do pot {lls.

Rumidity Effects: To protect against Aigh resistanc
leakage in the electronic circult resulting from hig
bdumidity, it s recommended that the 26RJS Control b
left powered continually even when not Lo operaticn, |
it 1s necessary 10 sbut down completely for an extende
perfod, power sbould be turned on for 48 bours befor
putting the costrol back (o operation.

Guarantee

We guarantes 10 replace or, at our option, repair any
products or parts thersof (except fusss, electronic tubes

‘and cells) which sre found defective {n matsrial or work-

manship withis ope year frow dats of shipment. Our ob-
ligation with respect to yuch products or parts shall be

I e el AN W s el
VR S AN

1imited to Teplacement or repatr f.0.b, Caxmbridge Mass.
and 1 po event.sball we be lable for consaquential o:
special damages, or for transporiation, installation, ad
justment, or other expenses which may arise in ocunec-
tica with such products or parts.

CoMBUSTION CONTROL DIVISION
ELECTRONICS CORPORATION OF AMERICA

One Memorial Drive, Cambridge 42, Massachuserts

IN CANADA: Electronlcs Corporation of Americo {Canoda) Ltd.
104 Advonce Rood, Toronto 18, Ontaric
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Scanner Type 48PT)

Bulletin CP-4

System FP.2
viing
Type 26R18 ~ Mode! 4070

Model 6070 Is specifically designed to
comply with FIA Requirements for cute-
malic gas or oil fired burnaers.

C.SA. Fils #7989

FEATURES

Frxeyz System FP-2 provides ignition and flame fail.
ure protection for industrial and commercial oil, gas, or
combination oil/gas burners. In conjunction with oper-
ating, limit, and interlock devices, it automatically
programs each starting, opersting, and shutdown peried.
The FP-2 System consists of a Type 26RJ8 program-
ming control and a Type 48PT1 scanner which uses
the “FxrTION" cell to supervise visually both oil and

gas flames,

The FP.2 System monitors both main and pilot
flames and does pot permit the main fuel valve to
be energized unless pilot flame has been established
and proved. With an alternste connection for bumners
Raving direct spark ignition, the unsupervised trial-for-
ignition period is precisely mtrictcd/lo a sale short
interval.

The 26RJ8 control programs the operation of blower
and/or bumer motor, ignition system, fuel valve, and
modulator system in & proper sequence which includes
suitable purge periods before ignition and after burner
shutdown. Additionally, it is designed to de-energize all
fuel valves within 1 to 4 seconds upon loas of flame
signal. The control recycles automatially each time

. the operating or limit control closes, or after a power
failure, but locks out and must be reset manually fol-
lowing flame failure, or opening of the running inter-
Jock circuit during a firing period.

The FP-2 System incorporates a safety checking
circuit that is effective on every start. Any condition
which will cause the flame relay to hold in during the
checking period will stop the program before any igni-
tion circuits are energized and, if sustained, will result
in safety lockout

SPECIFICATIONS

TERMINAL RATINGS IMAX.) FOA TYPE 26R.1B MODEL 070
A L]

F Syste FP-?. istin f Control T 26RJ Trpans _‘“_:_. Ratng Allernate Ran‘m n.x.'o:wr
s SRk gy T | v | Ty | RS [
Seré igration swn_dmu!omn_ 500vs i Transiotmer)
c.l‘l.ll'\llbl é;n:;vimi (P12 hbc.bvly 50w M;Dnly
SUPPLY VOLTAGE: Yane J00vs (Transformer) 300wy I Transformer)
120 volts (Min. 102v, Max. 132v) §3e1 et Duty 12518 Mot Duty
2t 60 Hz, 1 phase 100k Aoty Motorwred
330w LA
V%—;:MPERE 3*‘1351- NGS: T [ 13073 Mot Dty 130w Puot Ovty
2 consumption: 3Sva e > o
Max. simultaneous connected load: 1965va Vam .t.’;: 5:'..?:"»:.."1"4 l!:é:: 3:‘«?:';4..“«
(Se:d_d'gut at right and text on pages 3 and 4 for 120ve Hoting  Vaire: $00vs Holding Vitve
additional rating information.) T MECHTE.
MAXIMUM OPERATING TEMPERATURE: Mator Sanes 250v2 Tuiet Duty
Scanner Type 48PT1 125'F " Alum SOva Priot Dty
Control T)’PQ 26RJ8 s .f.rnbient. 128°F :g' :; Modwlaior 12373 Pilot Duty = 1.0 roits
SHIPPING WEIGHT: 22 lba. T ampe = 30 roits AC masemum (N b C Claws I

Zehevt ALL Termins) Ratings (rom OND Cotuma, siihes A or i,
Totat connn (ed ined not te £rured 1000ve,
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MOUNTING AND OUTLINE DIMENSIONS

—

|

7
|

<
¢
o0
)
«©
%
w0
@
Qd .
Hrum |
.
o

‘*H:::ll'ﬂ

e ]
(1]
o
[
»
o]
a»

v
b

; ; g

FRAME FOR
CABINET MOUNTING

i" PP THREAD

33 I 2“!

N

L
'S

T el Teacao |
37

,
Sz e
s

27— I - 2%

“a.l‘"
e
-9~

138
£
-2

1 il
_/ HEAT INSULATOR
-%"w: ™ALL

nexiee \ NEAT (RSULATOR
CONOULT } PIrE TIMEAD
-ILEXIMC CONOUIT
e e e = - ——— 4" wrln ASSTWELED = = = = o = =
&8P T 1.9000 48PT1-1000

w08 a CIACUIT CONDITIONS #ILATIO TO SECON0S OF tinid a0TATION
St
124010 140 AOwCarlS TEAwmaL IRFACTIE 08 COONT LLOSLO MTwEe 013:GRa N TiAWIAMS

44COngt « & L] » » 48 *» [ ” " - e 10 AL "ne
-
N MOTCT -
* . l ¥ ) & star cres L
o FOR1100 « & AN SanuRt $1350uE] Nug . WOT WOSY Tua® & PICORSS
1300u88 14 ¢ pagonet

FIREYE PROGRAMMING CONTROL MOOEL 6070

TYPE 26R.8 @ o @ @ @ @ @ @ @ @ omsere
OO0 | wmiumis

3 [ ags $CARDIA oty $00vg e | 1B
IR1EBLOCE  memmem— O

. ——— ! | [V S0P, (DN wdm

| e L1l and OFt 84 NG Tem e S F]
Q| e PUBC] f S Ow 115,08 w BPad Tl GarlOn miifOCE ————m—an | §

' 15
[Tt ot marem [P SES, B e oS eons
[Ty Taa FOR 1A PV 800 108 20 awrs OCEiR 2OTO8 [17] 138 va ALOT SuPY 08
s | s 06 OR IR LT, ' oalMvaPOYIUTY ] P 30v Nak )a was
4] oaom? M TIC - SuPttavised Y13 ] 0

. gL wiin vy AR N

v { onom® T 3(C . vntvmeva (o ~or 6t s SO e et
AEr e IlAmesil and N [ bl adhid
e 4 il a8t aT 11V S w: (3L10T 0d vy HotT O Tontamn 1 p0B uni v Tall

WAANING 200V 4L )A0M TI3T JALZS TO 8A0UND

weayPaCTuAlD oY
CLECTRONICS CONPORATION OF AMCAICA @
COMBUITION CONTAQL Diviion
fameniest sarpacavalrry s’
& L4 sastan,Fy PUEES R b Faded . /

Figure 1

A5000160




.y

—— T INSTALLATION

Figure 2

fastalling the Type 26RJ8 Control

Loosen thumb screws at front of chassis. Pull out
chassis and place on its back plate (Fig. 2). Select
control mounting location on panel board or upright
surface that is (ree from excessive vibration. Secure
housing with screws or bolts using Figure 1 for drilling
dimensions. After the housing is wired (Fig. 3), replace
unused nockout plugs. Plug chassis securely into
housing (Fig. 4), and tighten captive thumb screws.

Control ond Scanner Wiring

Make wiring connections at terminal panel at bottom
of housing (Fig. 3). Separate knockouts are provided
for conduit connections for line voltage, and scanner
circuits. Follow approved wiring diagrams, Connect
bare wire directly to screw posts — without lugs.

Use suitable wiré enclosed in rigid or flexible conduit
for power connections. All wiring must comply with the
National Electrical Code and local codes. Splices must
be made only in troughs or junction boxes.

The control housing must be grounded either by the
normal conduit ground or by an added grounding wire.

Attach the cable supplied with the scanner to a
junction box. Splice the cable wires to a pair of wires
not smaller than 218. Install the complete run in a
separate conduit to the knockout directly under Ter-
minal 15 of the Type 26RJ8 Control housing. Connect
black wire to Terminal 14; white wire to Terminal 15.
Continuous conduit bonding between scanner and con-
duit bonding between scanner and control is manda-
tory! Scanner may be located up to 100 feet from
control. Do not pass scanner wiring through any
junction box containing other wires. Do not run other
wires through scanner conduit This is a UL require-
roent.

Electrical Ratings:

“VA" ratings (not specified as pilot duty) permit
the connection of transformers and similsr devices
whose inrush curent is spproximately the same as
their running current.

“VA pilot duty™ ratings permit the connection of
relays, solenoid valves, lampes, etc whose total operat-
ing Joad does nct exceed the published rating and

whose total inrush current does not exceed 10 times
the rating. .

“Running and locked rotor” ratings are intended
for motors. VA and VA (pilot duty) loads may be
added to & motor load provided the total Joad does
not exceed the published rating.

‘To convert from watts to volt.amperes or horsepower,
ete., refer to the National Electric Code Handbook.

All published ratings spply to AC loads. For DC
ratings, consult the factory.

Published load ratings assume that no contact be
required to handle inrush current more often than once
in 15 seconds. The use of control switches, solenoids,
relays, ete. which chatter will lead to premature failure
of switches in the Fireye control. Similarly, the con-
tacts cannot be expected to handle ghort circuit cur-
rents without damage. It is important to run through a
test operation (with fuel shut off) following the trip-
ping ol a circuit breaker, a=blown fuse or any known
instance of chattering.

Because of special hazards that could accompany
fusing of the fuel valve circuit contacts, they are con-
structed of weld resistant material.

Operation of FIRETRON Cel!

The active element of the Fixrraon cell is & lead
sulfide (PbS) semiconductor whose electrical resistance
instantaneously changes in accordance with the amount
of infrared and visible radistion it receives from
sources within its view, Such radiation originating in
a combustion chamber may consist of a steady radiation
from hot refractory or meta) and an aversge value o’
fame radiation which continuously Suctuates in magni-
tude by an amount and at a rate which are functions of
the type of luel and combustion conditions.

When a DC voltage is impressed acroes the cell and
a series resistor, the fluctuation of cell resistance corre-
sponding to fluctuation of fame radiation produces a
fluctuating voltage acroes the cell. This voltage is termed
“flame signal” and is fed to an amoplifier.

The amplifier responds to a fluctuating voltage but
not a steady one. [t therefore responds to a Buctuating
flame :’gnal but not to a steady refractory signal. Fur-
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ther, it is “tuned” for maximum response at a frequency
" of 10 cycles per second (a fluctuation rate found in all
" filames) and has relatively little response at power line
(60 cycles) and very low (1 cycle) frequencies. When
amplified fame 2ignal exceeds & given magnitude, it
causes energization of a flame gehy.

Whereas the system does not “detect” hot relractory,
excessive steady radiation reduces flame signal. The
same effect results from excessive scanner lemperature.
T: :void puisance shutdowns, it is important to avoid
sighting bot refractory and to keep scanner teroperature
low (never over 125°F).

Applitotion Procsdure = Scanner Type 48PTH

The general instructions which follow, apply to in-
stallations of a single scanner which monitors both pilot
and main flames. 1! separate scanners are used for pilot
and main fames, consult the bumer manufacturer for

installation instructions,

1. Locate scanner sight tube point of entry below and
cloae to the burner ignition assembly (Fig. §) and drill
a %~ hole through the boiler or furnace wall. The sight
tube, a 47-8~ length of 14~ black iron pipe, will be fixed to
the hole when the proper position has been established.

Sanugs TaolLY
A00VE ALFRACYORY
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Scannet mwsl nad sgh! en refrecvery

Figure §

2. Poaition the scannper sight tube so that scanner
line of sight will croas the intersection of pilot Same
axis and main flame (Fig. 14). Tack weld the sight tube
to the point of entry hole. Should it be necessary to
remove refractory to obtain the proper line of sight,
prepars a straight hole not less than 1,” 1D, Flare
this hole slightly as it enters the combustion chamber,

3. Scanper must have unobstructed view of both pilot
and main fames (Fig. 6).

SCANNEA MUST mavE UNCESTAUCTED
vifw OF FLAME

-t ~t Ty

Figure &

4. Both pilot and main flames must completely cover
scanner field of view (Fig. 7).

FLAME MUST COMPLETILY COVER
SICHT OPEMNG
g8 - . ~
o A1) o
) ) »
v- «'.r ‘ﬂm
L AL -yt tery o~ terd
Figure 7

5. Scanner must not sight on refractory which will
become incandescent during burner operation.

6. Scanner must not be allowed to exceed a tempera-
ture of 125°F,

For precise adjustment of the scanner viewing angle,
Frzrrz Swivel Mount (Part No. 60-302) is available.
If it is necessary to restrict the area the scanner views
(to reduce sensitivity, or because of unsatisfactory
background), use Fireye Orifice Set (Part No. 10-88).

Keeping the Scanner Cool

The Firetron Scanner {Temperature Limit 125°F.)
should neéver get too hot to grasp comfortably in the
hand. Keep the scanner cool by one or more of the
following methods (Fig. 8).

-

| (Sy oy
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Tt  emmg Beoamgs

Figure 8
1. Use 6~ to 1” length of pipe between scanner and
hot furnace ° ont plate.

2. Use insulating tube (Part No. 3569) on the end
of the iron pipe. .

3. Force air into sighting tube,

4. Make sure sighting tube does not extend more
than halfway into refraciory wall.

5. Use Fmeyr Sealing Union (Part No. 60-801)
when using method 3 above.

4s 000162
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RELAY, LOCKOUT SWITCH AND TIMER OPERATION

A. Master Relay (RL1) is located slightly above

center of chassis. When all starting circuits are
closed RL1 pulls in. Only with RL1 energized is
power made available {o the ignition and fuel valve
switching circuits. RL1 remains energized from the
start of a program umtil a limit or operating con-
trol opens or the Jockout switch tripe.

. Flame Relay (RIL2) is located at top right of
chamis. It is energized in response to flame
signal Aslong as there is a call for heat it remains
energized unless there is loss of flame signal por
unless the running airflow switch or a limit control
opens.

- The lockout switch (LS) is located to the right

of R12 on the chassis, It trips (contatts transfer
1o salety position) jf RL2 assunes and holds its
enerped position prior to “ignition on” or if RL2

assumes its de-energized position due to ignition
{ailure, lame (ailure, or opening of the running air-

. fRow switch after main flame is established. It is a

thermally actuated device which trips after its
hester {s continuously energized for about one
minute. Its contacts will not sutomatically release
from the safety position and must be manually
reset after a cooling period of two or more minutes.

The timer (K) is located at the lower right hand
side of the chassis. It consists of multiple-leaf
switches actuated by cams driven by a synchro-
nous motor, The switches operate in a non-adjust.
able timed program to control (in association with
RL1, and RL2) all external loads except alarm.
The timer itself is variously controlled by RL1 and
RL2 and its own contacts. Timer shaft position is
indicated by a drum-type disl.
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Figure 14

TIMING SEQUENCE: FP-2 SYSTEM WITH TYPE -26RJ8 MODEL 6070

Gas of oil proven pilot. For unproven pilot or direct spark ignition
(No connection between terminals 6 and 7) (Terminals 6 and 7 jurr pered) dilferences in operation
) are marked with asteriak (o).
Timer
Rotation Dia UR
(Seconds)  Indications Action
0 0 Ovpenating control closes. Master relay, timer motor and burmer motor (terminal 8) 7 uiso fame
rehy on Code 32 & 38 units become energized. Modulator control switches go to high firs position
(10-12 opens, 10-13 closes ).

10 - Running interiock (3-R) curcuit must de closed at this point and throughout remainder of heating
cycle. Interruption prior 10 Dual 2 results in control recycle. Intesruption after Dral 2 resulis n
safery lockout. Checking signal K3-3 opens, flume relay deenerguzes. Should Name relay remaun
energezed, RL2-S opens, tuner stops at 5) seconds, saflety lockout will occur.

20 - Purge air flow interfock (terminal 8 to W closed) must be satisfied for cyce to continue.

42 - Modulator control switches go to Jow fise position (10-13 opens, 10-12 closes).

L3 ] X If, for any reason, flame relay holds in, cycle tmer motor stops until jockout switch trips.
1f starting ignition interdock (W to B closed) is not satisfied, timer Motor 3tops uatil interiock
is satulied.

63 1 Ignation (terminals 3 and 6) oa. *Terminals 3. 6 and 7 (Fuel valve) encrgized. .

10 - *No acuon unicss flame has not beea esuablished and/or detected, in which case fuel valve and ignition
are deenergured. .

75 2 Fuel vaive (terminal 7) on (provided pilot s proven).

20 3 Terminal § ignition off. Modulator control switches go to demand position. (10-12 open, 1011
chosed).

105 DOT Terminal § {gaition off. End of initiating cycle: umer motor stops. Burner operates until hest demand
(Index) | B satsbed oTerminal é remains enerpized.
BURNER SHUTDOWN
10§ DOT Openating conuol opens: master relzy and fuel valve (termunal 7) deenerpzed: tmer motor
(Index) | becomes energized. Modulator contol switches go to low fire position (10-11 open, 10-12
closed).
120 0 Bumner motor (terminal §) cucuit and cycls tuner motor deenergized.
System is ready (o1 startup whenever operating control closes aeain.
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INSTALLATION TESTING

Figure 11 Test Antenvater

The following test equipment is recommended for
checking out new installations and routine trouble-
shooting: IlhnDc ?ltmeterl (100}9 ohms per volt or
greater). ge: 0-150 volts (Fig. 9), Any good
multiroeter is suitable and y &
and DC voltages, check for '\?A
continuity, short circuits, and —-"
grounds. The DC voltmeter Test

leads plug into test jacks on | mukimerer

the control chassis. For satis- | Figure 9

will read zero volts with no Same present and steady
90 to 110 volts when the scanner “sees” 3 flame. AC
line and load voltages may be checked at the exposed
terminals at the bottom of the chassis,

2. Test Switch (Figure

tion, electrically discon.

nects the timer motor,

permitting manual control

of tirper.

NOTE: Remeving the A.C. line

performs the some elecirical

funchen as fuming the fest

swilch te “chack’ pesilien,

3. Flame Signal Attenua-.

tor. Directly above the

sis is & recessed pin, which

when grounded to the

chassis by a clip cord

(Fig. 11), will reduce the
sensitivity of the flame signal amplifier 409 for test
For Burner with Pilot Ignition
Checking Scanner Viewing of Pilot Flome

1. Make sura that control and scanner have been prop-
erly installed and wired in accordance with the preced-
ing instructiona. .
3. Plug DC Voltmeter leads into test jacks on control
chasmis (Red-plus; Black-minus).
4. Turn burner switch on. Let timer progress normally
from dial “O” past dial “X"”. As it nears dial “1~,
grasp the AC line plug (located at top left of chassis)
5. When timer has slightly passed dial “1” and igni-
tion is energized, place the test switch in the “check”
position. If pilot flame is not established within 15 sec.
onds, turn burner switch off, place the test switch in
“run” position, turn burner switch back on and repeat
established.

6. Observe reading on voltmeter. Reading should be
steady, between 90 and 110 volts DC. U the reading
fluctuates, it wil] be necessary to adjust the pilot fame
and/or scanner viewing angle. Continue adjustment
Checking Scanner Yiewing of Main Flame

7. Turn burner switch “off”, place test switch in “nm”
poaition, retum burner switch to “on”, and let control
recycle normally,
NOTE:

Test Accossories
can be used to measure AC
=i
factory operation, the meter
10) when in “check” posi-
plug {in units se equipped)
vacuum tubes on the chas-
purposes.
2 (Optional) Ground the attenuator pin to the chassis.
ready to withdraw it, on units so equipped.
from step 4. Repeat as necessary until pilot flame is
until steady, correct reading is obtained.
U pdet Rome iy ner detected within abeu! 60 secends,

contral will leck ovt, moking it ineperative. It will be neces-
socy te allow twe o¢ three minvies for the thermal slement
e ¢os) ond 18 resst the control manually. Than repeat from

sep 4,

8. As dial reaches position “2”, watch for establish.
ment of main Aame. If Alame is not established within
about § seconds, turn burner switch OFF, then retumn
to ON and allow control to recycle normally for a new

NOTE: On en initicl slarting ottempt, pertions of fuel lines
maey be empty and require “blesding'’ time. It is beher te
accompliah this with repeated shert lighting-trial periods
with intervening purge ‘petiods thon te risk prelenged fuel
inlreductisn ot @ lime when burner adjuiiments have net
been completed ond the minimum pilet test hat net been
conducted. Do net repeat vnsuccessful lighting elempts
witheul rechecking burner and pilot adjuitments if lighting
does not occur within § saconds alter fuel Introduction is

verifled or can be recsenably assumed.

9. When main Same is established, leave burmer on
and let timer progress until igniti\on shuts off (either
dial position “3” or “dot”). If scanner main flame
sighting is reasonably good, the famne relay will stay
energized, main flame will stay lit, and the timer will
stop at “dot” position. If Bame goes out due to insta.
bility without ignition, readjust bumer and repeat
light-off procedure,

10. With step 9 completed and bumer remaining Lit
with timer at “dot” pcsition, resdjust burner as neces-
sary for correct flame size ‘and optimum combustion,
then recheck for proper lighting. 1f scanner is properly
sighted, the DC voltmeter will now register a steady 90
volts orsmore with pilot Same only and with main
flame only. Repeat scanner and bymer adjustments as
necessary to obtain this condition if it does not exist
initially. .

11. With all steps through 10 satisfactorily completed,
rernove attenuator connection (if used) and proceed
with minimum pilot test.

Minimum Pilot Test

This test assures that the scanner will not detect
flame too small to light off the main flame, It must be
made (a) oo every new installation, (b) following any
change of scanner location or viewing angle, and (c)
following replacement of the scanner cell. Do not con-
duct this test with the attenuator pin grounded!

12. Repeat step 4. When the timer has slightly passed
dial “1” and the pilot is ignited, place the test switch in
the "“cbeck” position to stop the timer.

13. Reduce the size of the pilot until the flame relay is
observed to drop out, then slowly increase the size of
pilot fame just to the point where the flame relay
pulls in This is called minimum pilot. (Nots Figs
12 13, 14). i

14. Repeat step 7. When timer reaches dial position
“2', watch for main flame to light. CAUTION: If
mmain fame does not ignits in approximately the same
time as it did with normaal full pilot flame, immediately
turn the burner switch OFF?! Realign the scanner xight-
ing “ube so that detection requires a larger pilot fAame
and repeat minimum pilot test. Repeat this process
until main fAame lights reliably on several trials.

15. After minimum pilot test is completed, increase
pilot 8ame to normal size,
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INSTALLATION TESTINGV

Chacking Detection with Hot Combustion Chamber

With all the foregoing tests and final burner adjust-
ments compleled, operate the bummer (obeerving man-
ufacturer's warm-up instructions) until combustion
charnber is at maximum expected temperature. Recheck
for adequats signal with main Same only and with pilot
only. If staady output voltage of 90 or more volts DC is
not measured at the test jacks, realign scanner sighting
to obtain suitable output voltage and then repeat all

steps through 15,

For Burner with Spark Ignition (No Pilot)
Checking Scanner Viewing of Main Flame

1. Proceed according to steps 1, 2 and 3 a3 outlined
previously.

2. Tum bummer switch ON. Master relay wa pull in
and timer will start,

3. As timer reaches dial position 1, watch for main flame
to be established. If flarne is not established by the
tire dial position *2"* Is reached, turn bumer switch
OFF and then ON again and allow control to recycle
normally.

CAUTION: I fuel is obéerved to enter combustion
chamber and ignition does not occur at once, shut
burner switch OFF and check electrode settings. Do
not repeat ignition attempts unless a good spark can
be observed in a position where the fuel will be readily
ignited.

4. If bumner ignites and bumns properly, DC voltmeter
will register a steady 90 volts or more. If voltmeter
registers satisfactorily until ignition shuts off at dial
position 3, and then resding becomes unsteady, re-
adjust bumner to obtain stable flame both with and
without ignition on.

Checking PHot Flame Failure Protection

1. Shut off the fuel to the pilot burner.

2. Start the control cycle.

3. After 65 seconds’ purge period, the pilot assembly

will be energized.

4. Because no pilot Same is detected, the pilot assem-
bly will shut off afier 10 seconds. The main fuel valve
will not be energized.

S. The programming timer will completa its cycle dur-
ing which time the lockout switch will trip, effecting a
safety lockout and sctuating the alarm (if used)}.
Checking Main Flame Failure Pretection

1. Start the burner in the normal manner.

2 Alter the startup programming has been completed,
shut off the main fuel supply.

3. Immediately after the flame fails, the main fuel
valve will close and after approximately 60 seconds the
lockout switch will trip.

4. Follov.ing a 15second post purge or spin-down
period. the blower motor will stop, and the alarm will
be actuated.

S. The lockout switch may be reset after allowing the
thermal element to cool (approximately 2 minutes).
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SERVICING

Troubles in FP-2 System installations ean be rf.ldily
isolate] by lollowing the approved procedure in the
sequence gpiven below. Before beginning any trouble-
shooting, however, make sure that:

1. Installation and wiring have been made in accord-
ance with instructions,

2. Chassis is securely plugged in and thumbscrews
tightened; test switch is in “run" position, lockout
switch is reset. o i

In the following tabulation, troubles appear withi
boxes and possible causes sre listed below the boxes.

(éom:mou: Zero voltage at terminals 2 and 4. J

1. Disconnect Switch Off.
2. Blown fuse.

3. Broken wire.

4. Incorrect wiring.

CONDITION: In;umcient voltage at Terminals 2
and 4. .

1. Minimum operating voltage is 102 volts.

{CONDI‘I‘ION: Zero voltage at terminals 2 and 3.

CONDITION: Timer stops between 20 and 40 seconds
alter dis] zero.

1. Purge airflow interlock circuit (B-W) op=n.

CONDITION: Timer stops when “X" appears in
: timer window.,

1. Starting interlock circuit (W-B) open.
Flame relay (RL2) holds in due to incorrect scan.

ner wx'ri:&»(ue page 3) or residus) flame in combus-

tion cha T

3. K3.3 does not open at 10 seconds (Code 32 & 38 only).

4. RL2.5, K6-2 open or dirty.

5. lnoperative programming control,

CONDITION: RL1 drops out prior to limer dxai’
position “2",

%. Momentary or sustained opening ol limit circuit
2. Running airflow switch circuit (3-R) open
3. Contacts RL2-2 or RL1.3, K1-2 open or dirty {Code

(32 & 38),
Contacts K3-1 or RL1-3 open or dirty (Code 27).

4. Lockout switch heater open.
5. Lockout switch tripped.

1. Open limit switch circuit (Pressure, LWCO etc.)

2 Broken wire.
3. Incorrect wiring.

CONDITION: Modul:.t.or motor does not drive to-
ward closed-damper position at about
42 seconds.

Eonnmou: Master relay (RL1) does not pull in]

1. Timer not at dial zero position.

2. Lockout switch trip .

3. RL1 armature may be mechanically stuck open.

4. Limitor opembnﬁontmb open.

5. Contacts K3-2 or LS-1 open or dirty (Code 32 & 38).
Contacts K2.2 or LS-1 open ordirty (Code 27).

6. Inoperative programrming control; replace.

CONDITION: Master relay pulls in but timer does
not start,

1. Contacts RL1-1, K61 or K4-2 are dirty or open.
2. Timer motor is mechanically bound; check by rotat-
ing timer dial,

3. Inoperstive programming control; replace.

CONDITION: Programming timer starts, Blower
Motor does not start.

1. Insufficient voltage between Terminals 2 and 8.
2. Blown motor {fuse.

3. Motor Starter overloads tripped.

4. Bumner motor incorrectly wired.

§. Inoperative motor or starter.

CONDITION: Modulator motor does not drive to-
ward open-damper position.

1. Modulator motor not powered.
2. Linksge jammed.

3 Incorrect winng.

4. Contscts RL1-§, K7-2, K81 dirty or open.
5. Contacts RL1-6 do not open.

6. Inoperative modulator equipment.

[cormmon: Master relay drops out at 10 seconds.

1. Running intetlock circuit is not closed.
2. Contacts K1.2, RL1-3 dirty or open.

1. Modulator motor not powered.

2. Linkage jammed. .

3. Incorrect or faulty winnﬁ.

4. Contacts RL1.5, K7-2, K8-2 dirty or open. -

5. Inoperative modulator equipment,
’cormmou: Timer dial reaches position “1”, Pilot

flame is not established.

1. Insufficient voltage between Termninals 2 and 5 or 6.
2 Contacts RL14, K5-1, K1-2, K&1 or K7-3 dirty
or open.

3. Inoperative gas valve.

4. Inoperative ignition transformer or electrode.

5. Improper electrode setting.

. Plugged pilot bumer.

. ln.w.f{icimt 2s pressure,

. Improper pilot burner adjustment.

. Ignition assembly incorrectly wired.

CONDITION: Flame relay (RL2) does not pull in
when pilot lame lights.

1. Pilot flame too small. Make sure gas pressure is not
less than that specified for the pilot burner.

2. Scanner sight tube obstructed, or scanner lens dirty.
3. Scanner sighting is incorrect.

4. Scanner is incorrectly wired — correct wiring is
white wire to Terminal 15; black wire to Terminal 14.
S. Scanner is too hot.

6. Scanner views hot refractory.

7. Flame relay is mechanically bound

8. Inoperative tube or ceil, or tubes reversed.

9. Inoperative Scanner.

10. Inoperative control

CONDITION: Timer dial reaches position “2”, Main
{uel valve stays shut.

Insufficient voltage between Terminals 2 and 7.
. Contacts RL13, RL24 or K1-1 dirty or open.
Inoperative valve,

Incorrect wiring.

. Pilot flame not detected.

Running interlock circuit 3-R open

A4S 000168
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SERVICING

CONDITION: Fuel valve is energized. Main flame

does not li;?zt off.

CONDITION: g{“un flane goes out when pilot shuts

1. Inadequate pilot,
2. Incorrect bumer adjustment,
3. No main fuel.

CONDITION: Main flame lights and then goes out.

1. Lockout switch has tripped. Allow to cool for two
minutes and reset.

2. Limit and operating control circuit or air flow
switch open.

3. Contacts RL2-2, K5-2 dirty or open.

1. Scanner does not “'see” main flame.
2. Incorrect bumner adjustment.
3. Incorrect wiring to main fuel valve,

CONDITION: Timer does not stop s! “dot”.

1. Contacts K42 or RL1-2 stuck closed.

CONDITION: Timer does not rotate to “O” when
operating or limit control opens.

CONDITION: Lockout process initiated at or after
dial position “27.

1. Ignition failure.

2. Flame (ailure.

3. Inadequate Same signal.

4. Running switch circuit (3-R) open.

CONDITION: Timer dial reaches position “3” or
#dot"”. Pilot fame does not go out.

1. Gas pilot valve is stuck open.
2. Contacts K7-3 or K4-1 do not open.
3. Contro] circuit wiring is incorrect.

CONDITION: Timer dial reaches position “3", Modu-
lator motor does not respond to modu-
lation controller.

1. Modulator motor not powered.
2. Setting of modulation controlier incorrect.
3. Linkage jammed.

4. Incorrect wiring. .

5. Contacts K7-1, RL1-5 dirty or open.

6. Inoperative modulator equipment.

1. ggnt;cu gﬁg or 1‘}8—} grty or open(CCode 324&38).
ntacts -2 or K2.1 dirty or ode 27).
2. Limit switches incorrectly wired. "\ ,

CONDITION: During post purge period modulator
motor does not drive toward damper-

closed position.

1. Modulator motor not powered.
2. Linkage jammed.

3. Incorrect wiring.

4. Contacts RL1-6 dirty or open.

5. Inoperative modulator equipment.

CONDITION: Timer does not stop at 0",

1. Contacts RL1-1 or K3-1 stuck closed (Code 32 & 38).
Contacts RL1-2 or K2-1 stuck closed (Code 27).
2 Limit and operating switch circuit closed

CONDITION: Bu.mex-' motor does not stop when Hroer
ial rea “Q”,

1. Contacts RLI-1 or K3-1 stuck closed (Code 32 & 38).
Contacts RL1-1 ¢r K2-1 stuck closed (Code 27).

2. Limit and operating switch circuit closed.

3. Motor starter is mechanically stuck.

4. Motor starter is incorrectly wired.”

MAINTENANCE

Frrrzon Cell: Estimated life 20,000 hours, when oper-
ated within ambient tempersture limits. The scanner
Jens should be cleaned as often as operating condi-
tions demand.

Tubes: T 12AX7; 12BH7A; bave an estimated life
of 10, hours. Annual replacement recommended.
Replacement tube Kits are available from E.C.A.
distribution. E.C.A. part §129-62. .

Contacts: All relay contacts are designed with adequate
wiping action for self cleaning under normal condi-
tony In atmospheres carrying excessive dust or oily
vapors, contacts may require occasional cleaning.
Use a burnishing tool or fine grade of crocus cloth for
cleaning. Never sandpaper or apply liquid or serosod
spray cleaners,

Humidity Effects: To protect against high resistance
leakage in the electronic circuit resulting from high
hum.ig.ity. it is recommended that the 26RJ8 Control
be left powered cootinually even when not in opera-
tion. If it is necessary ta shut down completely for
an extended period, power should be turned on for
48 hours before putting the control beck in operation.

Rotation: It is recommended that units purchased as
spares be rotated. periodically, so that each unit will
be placed in operation at feast every 50 days, to
ascertain that the spare unit is In working order.
This will prevent possible deterioration of a unit
stored over a period of years.

WARRANTY

Wonumm!wuyu:lmdlhdwmtwnphucr.uouropo’az.tonpd:mypmdmwptmthcmfvﬁd\m

found defective in material or
oIpremss or implied

ip or which otharwise fail 1o conform to Lhe contract description o¢ 10 any saranty,

We make 00 warranties which ertand beyond the description of our product on the [ace of our seles orders

The Purchaser’s remedies with respect to any product or part sold by ta sball be limited axclusively 10 the right o replacement
ot repair .0.b. Carsbridge, 88 sbove provided. 1o 5o event shall we be liable for quential or special damages of any nature

which may srise in coanection with such product oe part.
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SUGGESTED SPECIFICATIONS FOR FLAME SAFEGUARD CONTROL
FOR AUTOMATIC COMMERCIAL-INDUSTRIAL BURNERS

GEIERAL
1. Each sutomatically fired burmer shall be equi ped with a UL listed and FM approved Electronic Flame
Safeguard and Programming Control having the following functions: )

a. The control shall accomplish a safe start component check during each start, which will prevent the
burner from firing under any condition which causes the flame relay to assume and hold its ener-
gized position due to the presence of an actual flame, a lame simulating component failure or
mechanical failure, ’ .

b. A purge period to purge the combustion chamber and heat exchanger at a minimum rate of 60% of
maximum air Bow, for sufficient time to accowplish 4 air transfers of the entire volume shall be
provided. The control system shall be interlocked to prevent the burner from firing until the desired

purge is accomplished. .

¢ A Pi}gt proving period of not more than 10 sec. prior to energizing the main fuel valve shall be
provided. '

d. Limited trial-for-ignition of main flame, 15 sec. maximum for gas or light oil, 30 sec. maximum for

heavy oil shall be provided.
e. Safety shutdown shall be accomplished within 4 sec. following a flame failure, loss of minimum
combustion air low or the opening of any running interlock.
{. A post-purge period of not less than 15 sec. shall be accomplished following each normal shutdown
and not less than 60 sec. following a safety shutdown.
g. The control system shall recycle automatically under control of the operating control, and when
power is restored following power failure. Manual reset shall be required following any safety lockout.
2. The control shall permit direct connection of safety limit switches, operating controls, starting interlocks,
air flow switches, fue] temperature and pressure switches, running interlocks and lockout alarms.
3. The pilot and main flames shall be monitored by an infrared-sensitive flame scanner sensitive to flame
radiation. The scanner shall not be actuated by hot refractory or any other source of infrared radiation.

MECHANICAL and ELECTRICAL .
4. The control system shall be designed for 120 volt operation with one side grounded. All switching shall
be accomplished in the hot circuit. The following shall be furnished: .
a. The program timing shall be accomplished by cam driven heavy duty switch assembly readily
accessible for inspection. The timing geriods must not vary more than 5% through an ambient
" temperature range of 0°F to 125°F and through a supply voltage range of plus 10% or minus 15%
of nominal line voltage.
b. The contacts in the fuel valve circuit shall be of a weld-resistant tungsten alloy material.
The safety lockout switch shall be tempersture compensated and contain alarm contacts rated at
pot less than 50 va at 120 volts ac.
d. The flame relay circuit of the flame safeguard control must incorporate a latch circuit which
prevents the flame relay from becoming re-energized following a safety shutdown, until a lockout
has occurred and manual reset has initiated a complete restart.
All wiring in the control must be rated for $0° centigrade continuous duty.

n

e.

f. A means for signal attenuation shall be provided for test purposes, and test jacks shall be provided
for the direct connection of a DC voltmeter to measure flame relay performance.

g. The control chassis shall be of plug in design to facilitate replacement without disconnecting any
externa] wiring.

h. The scanner shall mount directly with a thresded fit''ng on a %~ NPT pipe. It shall contain the

lead sulfide cell and a focusing lens and be furnish:. complete with a heat insulator.
i. Both the scanner and the control shall be rated for ... ambient temperature limit of 125°F.

5. The fame safeguard control system shall be Fixsys FP-2, Model 6070.

ELECTRONICS CORPORATION OF AMERICA
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® One Memorial Drive - Cambridge, Massachusetts 02142
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. The Heat Transfer Products Department of American- Standard
T ’ ’ provides one dependable source for all of your heat transfer
needs end requirements. Industry leadership is strived for
and maintained through the utilization of time-tested equip-
ment design, research facilities, coordinated engineering
service, years of practical experience, and after-the-sale \- -
responsibility. Product specialists are always ready to assist
- you regardless of the simplicity or complexity of your heat
transfer requirements.

Join the ranks of some of the world’s most discriminating
buyers who have been satisfied with American-Standard
heat exchanger and boiler products. You are certain to find
similar satisfaction whether you're & user, contractor, or
specifier. Also, you can benefit from our experience as
countless others have—99 years of boiler know-how and
50 years of progress in the heat exchanger industry.

CONTACT YOUR NEAREST KEWANEE SALES OFFICE.

AMERICA

STANDARD {
HEAT TRANSFER PRODUCTS DEPT MARTIN & ASSOCIATES, I:C N
DETROIT, MICH 48232 101 CHESTNUT STREET, P. 0. BOX 41]
tn Canada 1201 Duponi St_Taronto 4 Ontano CRANFORD, N. J 07015 PH 2768787

Esport Dept - 40 West 40th S1_ New York, N Y 10018
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