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APPLICATION

This is a forced air gas furnaca for indoor installation in
building constructed on sits, The furnace instlllallctn must
conform with local building codes and ordinances or, in their
absence with the National Fuel Cas Code, ANS| 22231, 1-198a,
and the National Electrical Code, ANSI/NFPA 70-1987. It is the
personal  responsibility and obiigation of the purchaser 1o
contract s qualified idstailer to assurs that inswallation s
adequate and is in conformance with govarning codes and
ordinances.

HIGH ALTITUDE APPLICATIONS

Rating of gas utilization equipment are bssed on ses level
operation and need not ba changed for operation at elavations
up to 2,000 feet. For operation st elgvations above 2,000 feet
and, in the absence of specific recommendations from the local
authority having jurisdiction, equipment ratings shall be
reduced at the rate of 4 percent for esch 1,000 feet above sea
level before selecting sppropristely sizod equipment. (Ref.
ANSE 2223,.1-1984, Par, 8.12). See Figure 1A,

TRANSPORTATION DAMAGE

All units are packed securely in shipping container. All units
should be carafully inspected upon arrival for damege. In tha
event of damage, Lhea consignee should:

1. Note on delivery receipt of any damaga to cantainer.

2. Naotify carrier promptly, and request an inspection.

3., In casa of concealed damage, the carrier must bs notified
23 scon as possible within 15 days after delivary.

8, Claims for any damage, apparent or concealed, should be

filed with the carrisar, using the following supporting
documents, snd within the 9-month statute of limitations.

a)

b)
<)

d)

Original Bill of lading, certified copy, or indemnity
bond.,

Originsl paid freight bill or indemnity in lieu thereof.
Original invoice or certifiad copy thereof showing trade
and other discounts or deductions.
Copy of tha inspection raport
reprasentative  at
carriar.

issued by carrier's
the time damage is reported to

The carrier is responsible for making prompt inspection of
damage and for a thorough investigation of each claim.

LOCATING THE FURNACE

When selecting for the

following paints:

& location fu_rnlce, observe the

1. Tha furnace should be 3et on a level floor. If the floor
may become damp or wet at limes, the furnace should be
supported above ths floor using & concrete base, bricks,
petio blocks, etc., making sure sdequate support is
svailable for the furnace, Counterflow furnaces require use
of combustible floor base if instalied on combustible
surfsca. The combustible floor basa is not part of tha
furnsca and must be ordered scparately. Furnasces
approved for instsllstion on combustibla flooring shall not
be instslied dirsctly on carpeting, tile or other combustible
material other than wood flocring.

2. The furnaca should be as centrslized as practical with
respect to the air distribution system,

1. Provisions must ba made for venting combustion products
outdoors through an individual venting system.

8. Provide at least the minimum clsarances specified in Fig. 1
for fire protection, proper operation and service access.
These clearsnces must be permanently maintained. The
combustion end ventilating air opanings in the front of the
furnace must never be obstructed.

5. Minimum service clesrances must take precedance over fire
protection clearances (minimum instatlation clearances).

6. All models are approved for » utility room or closet
instaliation,

7. A gas-fired furnace instalied in s residential garage must

be instailled so that the burners and ignition source are
located not less than 18 inches above the floor, and the
furnace must be located or protected to avoid physical
damage by vahicles,

FICURE 1. MINIMUM CLEARANCES
MINTMUM (3
MINIMUM INSTALLATION CLEARANCES (D SERVICE CLEARANCES
MODEL Top Front | Flue Back | Sides | Floor Fromt

50, 000 - 80, 000 Hi-Boy 1 6 @ @ 0 O . 24
108,000 - 120,000 . _
180,000 - 160, 000 Hi-BoY 1 ' 6 0 ) c 24
200, 000 Hi-Boy 1 ) § 1 1 c 2
60,000 - 30,000 Countarflow 1 . @ ® o @t ®] N 7
105, 000 - 120, 000
140, 000 - 160,000 Counterflow 1 § (3 ] ] NC 1]

All clearances sre in inches.
1% if Typa B-1 vent is used.
0" if Typa B-1 vent is used.

C - Floor may be combustible material.
NC - Ficor must bs non-combustible.

per notes

:

(@ On these models, reduced clasrances
andl)) do not apply If
vant damper is used.

® 0" if note @ applies.

FIGURE 1A

EQUIVALENT ORIFICE SIZES AT HIGH ALTITUDES
(Includes 41 Input Reduction For Each 1000 Fest)

Orifice ORIFICE SIZE REQUIRED AT OTHER ELEVATIONS

Site At

Ses Leve) J2000] 3000} 4000} 50000 6000l 7ooo | mooo] 9000 10,000
132 1 M IS 35 36 37 33 40

T 3 3

[kT. 3 [ [ 4 [ [k

15 52 5 3 53

152 5 53 54 54

[FX] 5 54 4 54 54 55 55




DUCT WORK FIG. 18

The air distribution system should be designed and installed in HINIHUM AREA TN SQUARE FEET

conformance with Manuals 7 or TA published by Air 4000 Btuh Per Uncanfined Space
Conditioning Contractors of America (ACCA), as set farth in Square [nch Hin, Area In Sq. Ft.
their Manual K. Round Duct S1ze 3Max. Btuh Input | 8' Ceiling Hefght —

4 3/8 60,000 78
51/8 80,000 500

CAUTION

carry air circulated by the furnace to areas outside 5 7/8 105,000 656
the space containing the furnace, the return air & 1/8 115,000 719
must also be handled by a duct(s) seated to the 6174 120,000 750
furnace casing and terminating outside the space 34 140,000 875
containing the furnace. This is to prevent drawin 7/8 145,000 906
possible hazardous combustion products into the 1/4 160,000 1000
circulated air, 200,000 1250

o oo

When the furnace is used in connection with a cooling unit*, FICURE 2 — FURNACE LOCATED IN CONFINED SPACE
the furnace shali be installed paralle! with or on the upstream -
side of the cooling unit to avoid condensation in the heating
element, With a parallel flow arrangement, the dampers or \
other means used to control flow of air shall be adequate to ’
prevent chilled air from entering the furnace and, if manually
operated, must be equipped with means to pravent operation of Ventilation

either unit, unless the damper is in tha full heat or cool o
position,

*A cooling unit is an ajr conditioning coil, heat pump coit or
chilled water coil, "’

M e

COMBUSTION AND VENTILATION AIR

= = = e —

The furnace and furnace room must have an adequate supply
of air for safe combustion and wventilation. The provisions
necessary to assure an adequate air supply  will vary
depending upon differencas in the tightness of housa
construction and in the location of tha furnace, Methods of
providing air from some typical situations are described below,
Consult [ocel codes and ordinances for requirements applicable
ta your specific furnace installation conditions and comply with
them. In the absence of local codes and ordinances, comply
with the National Fuel Cas Code, ANSI Z22), 1-1984.

Comtutiiom

EXAMPLE 1--FURKACE LOCATED IM AN UNCOMFINED SPACE My brilre

®An unconfined space (such as an open basement) must have s ).“
sinimm volume of 30 cubic fest per 1000 Btuh of total of all -
spplicance in ares. Adjeining rooms may ba countad as ane P
srea; only if there are no doors between the rooms. /

Fig. 18 shows tha reguired wminimm srea in sguare fest to ~ ::Wf":.'f'?;"‘" fust b

qualify- as an unconfined space for different Stuh input mneried br Guct Te formce
ratings. The tsble is based on s roomis) with 8 foot ceiling
heights. The table also shows the required round duct size to

provide the necessary outside air and the maximm Btuh input
that the duct size will handle. FICURE 3 — ESIEESIF‘I\(,‘.R DUCT FOR TICHTLY SEALED

If the area is an unconfined spaae, provide an opaningin) :
having & total free ares of 1 $9. inch per 4000 Rtuh of the — To veatiVated ared. Metal screen 1his
total of all sppliances. The requirsd duct siza is shown in r\:""‘ T then b4 inch e,
Fig. 1b.

EXAMPLE I -~ FURNACE LOCATED IN A CONFINED SPACE T T v

@i
A. When tha furnace is In a closet or utility room, instail two
open grilles in a wall or door opaning to the rast of the /
house. Each grille must hasve s free area of at least one
squara inch for each 1000 Btuh of total input rating of all
as_appliances in tha conflnad space. Refer to Figure I,
gﬁc grilllu must communicats wn'h'EEERqr open sreas having
sdequate air inflitration from outdoors. Fresn
[ld -
B. If the Lullding is tightly constructed, not encugh outside i
air msy enter for safe combustion. Install & fresh alr duct
from & point nesr the burnars to the outside or ta & :]
ventileted attic or crawl space. Refer to Figure 3. This
duct must have a fres arsa of st least one square inch for F!
each 4000 Btuh of total input of all s appliances in the Furnace
spacs. The minimum diminsion of 8 rectangular duct must IJ
not .

e lass than three inches.

CAUTION %

When » furnace is installed in a closet or utility room, naver
use this room as a raturn air planum.

when a furpace Is installed so that supply ducts 5174 85,000 531 -



FIGURE 4 -- CHIMNEY OR VENT CAP INSTALLATION

FIGURE 6 -- VENT THROUGH FLOOR

2 Ft. minfmum 1f any
portion of buitding
1s within 10 rt,
warizontally

*Type B-1 vent shown.

Flashing

Yent Cap*

2 ft. Minimum for
Gas Yent System

1 Ft, Minimum for
Chimney

1 Arch clearance requited to combustible material.
6 inch clearance required for stngle wall ptpe.

FIGURE 5 -- HORIZONTAL YENTING, COMBUSTIBLE WALL

Pipe Collar
{Fire stop)

p—= G235 Vet
(Type B-1 shown}

*Must be 6° for
single-wall vent pipe

FIGURE 7 -- VENT THROUGH CEILING

Type A-1
¥ent Shown

)
)

Wail
Thimble

I

T e Ml

“Must be 6° for
single-wall vent pipe

26 Gauge Galvanired
Fire Stop On Top of
Framed Opaning

Gas Yant
/_(Typc B-1 Shown}




VENT PIPE CONNECTICN

This furnace must be vented sithar directly to tha outside
or connected intc a suitable masonry chimney. The vent
installation shall be in accordance with Part 7, Venting of
Equipment, of the National Fuel Gas Coda. ANSI
1223.1-1984, or applicable provisions of the local building
codes.

GENERAL INSTRUCTICONS

1. The vent pipe must be the sama size as the putlet of
the draft diverter hood.

2. A furnace shall not be connected to a chimney flue
serving a separate appliance designed to burn salid
fuet.

3. Vent connactors serving appliances vented by natural
draft shall not be connectsd into any portion of
mechanical draft systems operating under positive
pressure.

. Maintain & minimum clearance of § inches {1 inch for
Type B-1] between the vent pipe and any adjacent
combustible materisls., This rule appiles whether the
vant is enclosed or instailed In the open; is horizontal
ar verticsl, or passas through floory, walls, roofs, or
furred out spaces. Joists, study, floors, dry wall,
sheating, rafters, roofing and other materiais classified
as combustible must not ba closer than § inches {1
inch for Type 8-1) to the flue.

5. Where two appliances vent into s common flue, the ares
of the common flus shouid equal the sum of the aress
aof the individual vent pipes.

6. If connacted into a1 chimney, ths vent pipe must be
inserted into, but not beyond tha insida wall of the
chimney.

7. The gas vent must axtand at leest 2 feet sbove the
highest point whare 1t passes through the roof of a
buildimg (3 feat for a chimney) and at lesst 1 feet
higher than any portlon of 3 building within a
horizontal distance of 10 fest. Ses Figure a.

8. The vent pips system shai! he instailed so as to avoid
ercessive turns which creste unnecessary resistance to
flow of vant gases.

3. Horizontal runs shall bs as shert and direct as
possibla. The maximum length of & singie-wall vant
pipa shaii not excead 75 parcent of tha height of tha
vent system. The maximum length of a Type B-1
double wail vant connection shall not excesd 100
percent of the height of the vent system,

t0. All horizontsl vant pipe shall ba pitched upward from
the furnaca at feast 1/8 inch per foot.

11, Horizontal portions of the vent system shail be
supported to prevant sagging. Pipe strap or equivalent
means should be used every J to 5 (eat depending
Jpon pipa joint langths.

12. All vent systems shall be adaquately supported to
maintain propar clearances, to pPrevent physical
damage, and to prevent saparastion of the joints.

13. Vents passing through s combustibla wail ar partition
must use a ventilated wat! thimble. See Figure 5.

18. Vents passing through floors or cellings must ba
fira-stopped. See Figure § and Figurs 7.

LENGTH OF STANDARD PIPE THREADS (inches)

EFFECTIVE OVERALL
PIPE SIZE LENGTH LENGTH
|_OF THREAD | OF THREAD
3/8 | 3/8 ! 9/16
1/2 | 1/2 | 3/4
3/4 1/2.9/16 13/16
1 /16 | 1

PROPER MIMNG nlcncg

2 IMPERFECT v
THREADS D CONTAOL USE MODERATE AMOUNT OF DOPE

I

\

1L
PIRE !
Al

THREAD PIPE RIGHT LEMGTH LEAVE I ENO THREADS EAREl

1119

FICURE 3 -~ GAS PIPE S5I1ZES -- NATURAL GAS

Length of Pipe Capacity -- Btu Per Hour [nput
Pipe, Ft. Pipe Size
1" 3w " 1-1/ym
10 132,600 278,000 520, 000 1,050, G0Q
2 92,000 199, 000 350, 000 730, 600
30 73,000 152, 040 285,000 590, 000
ad 63,000 130,000 245, 000 300,700
50 56, 000 115,000 215, 00¢ 4ug, 000
[ 50, 000 105, 990 195, 300 400, yoon
70 45,000 96,0008 | 180,000 379, 000
30 43,000 99, 000 170, ¢00 350, 000
100 38, 000 79, 000 i50, 000 105,060

FICURE 9 -~ TYPICAL CAS PIPING

V2 Mamuad
Shyt-aff valve

Furnace
Jucket T

18 NPT Plugged
fapping Pressure
Gauge Part

1/2* Unian

1/2% = 4 Niople

12 se. €3

T | L [tz e

| e 172° & 4" Hipple

Furnace Gat
Yalver

) 172" Zam

"Gt valve i3 Covered ta prevant dirt from entering,
Ammove cover only when resdy to cOnmect pining.




GAS SUPPLY AND PIPING

Gereral Recommendations

1. Be surs the gas line complies with the iocal codes and
ordinances, or in thair absence with National Fuel Cas
Code, ANSI 2223.1-1984,

2. A sediment trap or drip leg must be installed in the
supply lina to the furnace.

3. A ground joint union shail be installed in the gas line
adjacent to and upstream from the gas valve and
downstream from the manua! main shut off valve,

8. A 1/8" N.P.T. plugged tapping accessible for test
gauge connection shail be installed immediately upstream
of the gas supply connection to the furnace for the
purpose of determining the supply gas pressure,

5. A manual shut—off valve shall be insteiled in the supply
gas line external to the furnace when required by local
code. See Figure 9.

6. Use steel or wrought iron pipe and fittings.

7. DO NOT thread pipe too for. Valve distortion or
malfunction may resuit from excess pipe within the
control. Use pipe joint compound resistant to the action
of liquified petrofeum gases on male threads only, DO
NOT use Teflon tapa. See illustrations.

8. Refer to Figure 8 for Gas Pipe Sizes for natural gas, If
more than one sppliance is supplied from a singla line
size, capacity must equal or exceed the combined input
to all appliances, and the branch lines feeding the
individual appliances properly sized for each input,

CHECKING THE CAS PIPING

Before turning gas under pressure into piping, all openings
from which gas can escape should be closed. Immediately after
turning on gas, tha system should be checked for leaks. This
can ba cdone by watching the 1/2 cubic foot test dlal and
alfowing § minutes 10 show any movement, and by socaping sach
pipe connection and watching for bubbles. If a lesk is found,
maks the necessary repairs immediately and rapeat the above
test. The furnace must be isolated from the gas supply piping
system by closing the manual shutoff vaive on the combination
gas control valve during pressure testing of the gas supply
piping system at pressures up to 1/ psig. The furnace must
be disconnected from supply piping and supply piping capped
during any pressure testing of supply piping system at test
pressures in excess of 1/2 pig.

Defective pipes or fittings should be replaced and not
repairad. Never use 8 flame or fire in any form to locate ges
leaks, use a soap solution,

After the piping and meter have been cheched complately,
purga the system of air. 0O NOT blesd the sir inside the
furnace. Be sure to relight all the gas pilots on other
appliances that may have been aextinguished because of
interrupted gas supply.

WIRING

s — CAUTION

Far your personal safety, turn off
electric power at sarvice entrance panel
before making any electrical
connactions.

All  electrical work must conform with local codes and
ordinsnces or, in their absence, with the National Electrical
Code, ANSI/NFPA 70-1984,

ELECTRICAL POWER SUPPLY

Run a separate 120 volt, 15 ampere, 60 Hz, AC circuit from a
separate fuse or circuit breaker In the service sntrance panel.
Locate a shut off switch at tha furnace. Maka connections from
this switch to furnace junction box as shown In the furcace
wiring diagram,

ELECTRICAL GROUNDING
A. RECOMMENDED GROUNDING METHOD

When installed, the furnace must be electrically grounded
in accordance with locsl codes or in the ebsence of local
codes, with the National Electrical Coda, ANSI/NFPA No.
70-1983, Use a {18 AWG copper wire from green screw or
green ground wire on the furnace to a8 grounded
connaction in the service panel or a properly driven and
electricalty grounded ground rod.

B. ALTERNATE GROUNDING METHOD

If the recommended grounding method Is impossible,
permanently ground the furnace from the ground connector
to a grounded coid water pipa* using a separate, green
colored, insulated conductor of appropriata size, THIS,
HOWEVER, IS NOT RECOMMENDED.

*Cold water pipe must have metsl continuity to electrical
ground and not be interrupted by plastic, rubber or other
electrically insulsting connectors (including water meter or
pump) without adding » jumper wire at these connections,

NQTE: DO NOT ground to a gas supply pipe. DO NOT

connect to electric power supply until appliance is
permanantly grounded,

THERMOSTAT

Install the thermostat in accordance with instructions packed
with it. Locste tha thermosiat 4-1/3 feet from the floor on an
inside wall away from drafts, warm air registers and floor or
table tamps. Refer toe furnace wiring diagrams for connections.

AH 24V wall thermostats have heat anticipators to compensata
tha thermostat for various system controls and alliow the best
possible cycle ratas. Some anticipators are fixed and require
no adjustment. However, the majority of wall thermostats have
adjustable anticipators snd do requirs adjustment to match the
current rating of the gas valve. Most gas valves currently
used sre rated st .60 but check the rating of tha valve on the
furnace being installed to be sure.

Fallure to adjust tha anticipator lever to correspond ta the
actual current draw through the thermostat will cause severe
short cycling if set to0 low and room tempersiure may never
attain thea thermostat set point, and if set too high, will cause
room temparature to overshoot the set point.

NQTE: Optional demper does not change anticipator setting.
BLOWER QPERATION

All three and four speed direct drive models are equipped with
a heating-cooling blower relay, and when matched with the
appropriate wall thermostat offers manusl blowar operation from
the wall thermostat for air circulation,

Heating only models have no provisions for continuous air
clreulstion, and blower operates only upon demand from
combination fan-timit control based upon temperature in the
heat axchanger compartment,

NOTE: On standing pllot models, it is recommended that the
pilot flama be turned off on all air conditloning
aspplications during the period whan the #sir conditioner
is expected to ba opersting the majority of the time
(summear operation).

CAUTION
Aftar the furnaca |s operating with fiiters
instailed snd all cebinet panels are in placa,
check the tempersturs riss through the unit to
insure it is within the rangs specified on the
furnace rating plate. f it Is not, adjust
blowsr spesd until the temperature risa is
within specifisd range.

FIELD INSTALLED EQUIPMENT

Wiring to be done In the field between tha furnace and devices
not attached to the furnace, or between separate devices which
ars field Instalied and located, shall conform with tha
temperaturs limitation for Type T wire {63°F rise {36°C)) when
installad in accordance with ths manufacturer's instructions.
Refer to wiring diagrams, pages 18 thry 17,



FILTERS The filter may now be removed simply by pulling it towards
the center of the furnace and outward. .
All models are shipped with filters. See Figure 10 for sizes.

Hi-Boy models have the filters in their intended positions. The lccation may vary, depending on which side the installer
Hi-Boy mode!s ara shipped with filter on the left side. They located the return air duct.
can alternately be Ilocated on right side or bottom. See
following information. THe counterflow modeis require a bracket This filter is the permanent high velocity type foam filtes
installation and final filter location projects into return air which may be washed and used over and over. DO NO Tngge!
plenum attachment to furnace. See Figure 11 and Figure 12. repiace it with a fiberglass filter of the same size.
FIGURE 10 To replace filter, reverss the above process.
FILTER SIZES FOR CAS FURNACES
Model Size TN
\

60,000 -

80,000

105,600 .

120, 000 Hi-Boy (1) 16x25x1 P

1530, 000

160,000

200,000 Hi-Boy (2) 16x25x31 P

60,000

80,000 Counterflow (1) 1s5x20 P

:g::ggg Countarflow (2) 10x20 P

140, 000 (1) 15x20 P

Counterflow 16x25x1
160, 000 (1) 1m20 P Parmanent
P = Permenent Filter Filter
IS |

FILTER LOCATIONS--REMOVAL AND REPLACEMENT X
PROCEDURES - ALL HI-BOY FURNACES

To remove filters from ALL sectionsl Hi-Boys, first ramove the

upper burner door and then the lower biower compartment

door by grasping top of door snd pull up and away from the

furnace. Then, remove the "S* clip and spring by pulling the
] To remove filter from the optional sxternsl filter rack, grasp

clip towards tha front of the furnace. tha sxposed and of tha filtar and pull from tha filter rack,

For right hand side filter location, relocate filter and retaining

spring assembily 1o right side filter brackats. The location may vary, depending on which side the installer

located tha return air duct, -
For right hand side filiter location on 60,000 and 20,000 model .
furnaces, the optional filter rack is required becausa thers is ::::h r’rl::; Ib'e t:':'::;m::;mu:':gh o::'rxiltrrd tze:r f“D"") fL':;.;
::mr?;morb'ier::ta:lln ﬂtlI::rblow.r motor and right side of furnace to replace it with e fibergless filter of the same size.

To replace fliter, reversa the above procass.

ALTERNATE BOTTOM FILTER LOCATION

Modals with standard
built=in filtar for
side inlet

Internal view All Hi-Boy models except 700,000 have a removeable pansl on
‘w/blowsr door base for a bottom raturn air installation.

To utilize this festurse, remove the fill plate by bending thae

four tabs up 90°. Relocate filter retainer spring from tide to

bottom brackets. Lesave the four tabs bent in the upright
Foam Type position as they will now serve to keep the filter positionsd
Filtar left to right.

On the 60,000-80,000 models the standard 16x25x1 filter must
be cut down to 12x28x1. Sea Hlustration below.

Cut along top of rib with metal
shears. Remove top & inches.

7 \ % % [
727777

Alternate bottom
fllter location




FILTER LOCATIONS -~ COUNTERFLOW MODELS

Counterflow models normaily have filters instalied in the return
air plenum abova the furnace unless a common return air/filtar
grille is used.

The electrical switch shauld be turned "off* before the front
door to furnace is removed. After removing the front door,

remove the left side filter door In the upper section of the

furnace. Refer to the illustrations below for proper filter
locatians,

60,000 and &0, 000 MODELS

/!’Ion\u

Filter Removal—

DG not place metal
screw In plenun in
this loeation
front or rear

Remove laft

filcar door —

Blower ——j

|

am e ——— e ———— ——————————

Filter Support

Attach filter support to furnace as showmn with

two shest matal screws.

The filtar can ba

installed and ramoved through the left .filter door.

108,120, 180, 160, 000 MODELS

Filtar Support
iflaid installet as
shown}.
{Pre-punched
fioles, ) screw re—
quired in front
and back flang

Filtar
Removal—. g}

Do not place

FIGURE 1.

Fillers

(Ses Fig.10 for slze and
|, number of fliters for above
modals)

screw In -
plenum In
this location.

Remove laft
fllter door

Blowar . 1

FIGURE 1.

Planum

REPLACEMENT PARTS

Replacement parts for the gas furnaces are available through
your local distributor.

Parts lists covering all of the normally serviceable items ars
shawnon pages 10-13, When ordering parts or meking inguirles
pertaining to any of the furnaces covered by these
instructions, it is wvery important to always supply the
COMPLETE model number and serial number of the furnace.
This is necessary to assure that the correct parts (or an
approved alternate part) ars issued to the service agency.,

PILOT BURNER LOCATIONS

HI-BOY AND COUNTERFLOW MODELS



MAINTENANCE INSTRUCT!ONS

The furnace and ity vent svitem shouid ba inspected annually
by a qualified service agency, generaily prior ta tha hesting
fedson,

NOTE: Prior to the start of any of tha following maintenance
procedures shut off ail power to the unit.

Routine maintenance procedures ars the responsibility of the
owner and are contzined in the Owner's Manual. These zre
briefly outlined below:

1. Alr Filters, Check the conditlon on at least a monthiy
Dasis when the furnsce is in use or replaca whenever It is
necessary.

2. Lubrication Requirements. Direct  drive motors aras
permanently lubricated, no maintenance required, Belt
drive motors and Glower bearings should ba ciled twice per
heating season (every two months if CAC, constant air
circutation, is usea) with 3-§ drops of SAEI0 motor oil,
DO NOT OVER OIL.

3. Fan Belt Adiustment. Check and adjust if necessary for
proper tension, epproximately one inch depression with
light pressure, Replace belt if cracked or frayed.

4, Check Temperaturs Rise. Adjust blowar speed if necessary
to obLain a temperaturs rise within the range specified on
the furnace rating plate.

5. Basic Examination of Furnace. Yisual inspection aof pilot
ama (if standing pilot model} and the main burnsrs, Ajso
inspection of tha burner compartment and the draft
divertar srea for sooting and scaiing.

§. Pariodic_Inspection of the Vant Svstem. Visual inspection
of tha vent gystem from the furnace to tha chimney for
any leaking or defective parts,

SERYICE AGENCY PROCEDURES .

1, If the furnace Is a standing pilat model (burns i the
time}, observe tha pilct flams. Tha pilot Mame shouid ba a
“soft blue flame* enveloping or avering approximately 1/2
Inch of the tip of the thermocouphe.

FIGURE 14, !

rPRAOPER
FLAME B TO 142 1mCH
73 TO 129 saLLIMETERS

AQIUSTMENT ; >
C

.\
THEAMOLOURLL
OR GCENERATOR
—

STANDING PILOT

On intermittent pilot models, the pifet tights only when the
thermosiat calfs for haat and tha main burnar lights within
a faw seaconds theresfter. It is recommendsd that any
cbservation of pilot or main burner oparation be done oniy
with the burnar compartment door in placa and viewing
through tha combustion air slots.

FICURE 13
1 10 t/1 Inch
:m" ? lz.'tnfullhnnnl
ADJUSTMENT

INSULATED
ELECTRODN

INTERMITTENT PILOT

Tha pilot flame can be adjusted by removing the pilot
adjustment cover 3screw. Turn inner adjusiment screw
clockwise 10 dacresse and counterclockwise to incressa pitot
flama. Ba sure to replace cover scraw sfter sdjustment to
pravent pasmible ges leakage.

MESULATON ag,
LAV COVER SCALW
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veave -us-u::l‘ :}nuuurn
DN 1ML M
QFLAATOR COYCA SCA
[ty
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TAP OFTIONAL)
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WANUAL BAL T

COCH, naOS AL T oL Y SUTLET PREIBUNE T AR
WAL (M LA T TLOCATES BELOW PHOT
COVLA AL ouTLITI
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Top view of VRUEGE gas control - Standing Pilot

PACISUAT ALCULATOR PRLSMIAL
AQSUSTHENT (SENEATH RIGULATON
VRS AN

COVER SCALW),
y PRALIIURE RECURATOR
MAMNIAL GAS ADARTMENT
COCK Ko, :tnuv- Covin
aas qa
vt = > tur
WRENCH
£
OPTIONAY INLEY
-:nt::: Tar
(LA STEPOMEmING
MGULATOR
7 YAICy
CRAOUND TERMIMAL / ;t?{u o
MA(N AND PLOTY Aorgrrueny OTERATSA o ER assune
YALVE OFEAATOR SCREW (REMCATH TAP DIALCTLY
COVEA LTI sLom

Top view of VR3340 gas controf - |ntermittent Pilot

i, Observa tha main burners in opsration, viewifig through

the combusticn air siots. Tha flame shauld be mastly
"blue” with possibly & littie orange {not yeliow} at the tics
of tha Mames. Tha flames thould be in the cantar of the
heat axchanger compartments and not impinging on tna
heat axchanger surfacas themsaivas,

Observe the flrm until the blower starts (thare is a narmai
delay pariod untli tha heat exchanger warms up}. Thers
shouid be no change in the site or shape of tha flams. If
thare is any wavering or hiowing of the flamas on the
blowsr startup, it ls an indication of a possibla leak in the
heat exchanger.

The air shutter on the burner{s) shouid he closed untl
"yallow” tips show in the burner flams. then opaned slowly
until the “yellow® tps Just disappesr. Than, lock the sir
shutter in place by means of the lock nut or set screw.

Make tha final adjustment after savers! minutes of Surnar
operstion 10 assure any dust is not adding color to the
flame and make it more difficult to datermine yellow tipping
of the burner flame.

FICURE 16 - BURNER AIR SHUTTER ADJUSTMENT
MAAY
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START

ELECTRIC IGNITION GAS FURNACE
SEQUENCE OF OPERATION

THERMOSTAT (CONTROLLER
CALLS FOR HEAT

TRTAL
FOR
[GNITION

MU
NOT BE ANY FLAME

STIMULATION CONDITION
P

IF FLAME SIMULATION
CONDITION PRESENT,
SYSTEM FAILS TO START

POWER INTERRUPTION
SYSTEM SHUTS OFF
POWER IS RESTORED

PILOT FLAME FAILURE
SECOND MAIN
OPERATORS CLOSES
586 STARTS TRIAL
FOR IGNITION

-w

BURNER

SPARK GENERATOR POWERED
FIRST VALVE (PILOT)

| operaTOR gPENS
PTLOT BURNER OPERATION

PILOT BURNER DOES NOT LIGHT
OR S86H GOES INTO LOCKOUT AFTER
TRIAL FOR IGNITION TIMES QUT

PILOT GURNER

LIGHTS .86

SENSES FLAME
CURRENT

OPERATION

F. R
SPARK GENERATOR OFF
SECOND VALVE OPERATOR
(MAIN} OPENS

v
FURNACE
OPERATION

SB6G MONITORS PILOT
FLAME CURRENT

FAN CONTROL DETECTS HEAT
IN HEAT EXCHANGER, WHEM
TEMPERATURE REACHES FAN
ON SETTING COMFORT AIR

HERMOS N
SATISIFIED--VALVES CLOSE.
PILOT AND MAIN BURNERS
ARE OFF

END AIR BLOMER STOPS

M
HEAT EXCHANGER, WHEN
TEMPERATURE REACHES
FAN OFF SETTING COMFORT

] R
EXCEEDS LIMIT SETTING, {DUE
TO PLUGGED FILTER, ETC.)
LIMIT CONTROL WILL SHUT OFF

START

BURNER
OPERATION

-»
FURNACE
OPERATION

END

STANOING
SEQUENCE

PILOT GAS FURNACE
OF OPERATION

ll THERMOSTAT {CONTROLLER)

FOR _HEAT

CALLS
P

MATN

2 THERMOCOUPLE SENSES PRESENCE
OF PILOT FLAME AND ALLOWS

S FEOW

TF SYSTEN ﬁg?s NOT DETECT

PILOT FLAME, MAIN GAS
TF

3 FAN CONTRGU DETECTS HEAT IN HEAT
EXCHANGER, WHEN TEMPERATURE
REACHES FAN ON SETTING COMFOAT
AIR BLOWER STARTS

SHUTS
LIT

SATISIFIED--MAIN GAS FLOW

IF OUTLET AIR TEMPERATURE
EXCEEDS LIMIT SETTING,
(DUE TO PLUGGED FILTER,
ETC.) LIMIT CONTROL WILL
SHUT GFF MAIN GAS FLOW

OFF. PILOT REMAINS

s |ER§k§I|UE! OECREASES [N

HEAT EXCHANGER, WHEN
TEMPERATURE REACHES FAN
OFF SETTING COMFORT AIR
BLOWER STOPS
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171-109 | Heat Bxchanger X|K
171-136 | Heat E=changer R|R|x|x|x|x
171-140 | Heat Rxchanger R{R|[R{R|&R|K
| 171-145 | Heat Rrchanger K{R|K|=&
171-150 | Heat BExchanger R{X
4046-100 | Wiring Diagram X R X
4046-101 | Miring Diagram K X ] R X K X
4046-102 | Wiring Diagram K X K

4046-103 | Wiring Diagram R X 3 R K R X
Bousing--Blower 10-7 R|R|R|R|R|R|R|R
Bovging--Blower 10-9 K(K|R|E&
Housing--Blower 12-12 XX

Housing--Blower 10-10 X|R[R|R
5152-004 | Wbeel--Blower DD9-TA RK|R|K|R&
5152-010 | Wheel--Blower DD10-7A K|R|K|=R
| 5152-014 | Wheel--Blower DDI0-9A Aix|x|x
5152-042 | Wheel--Blower CL220 K=&
5152-053 | Wheel--Blower 11-10 BRI R
5152-059 | Wheel--Blower DD10-10A RK|R|K|R -
5153-005 | Motor Adj. Bracket
5501-012 | Pulley--Blower 6 x 3/4
5501-015 | Pulley--Motor 3-1/4 x 1/2
5601-004 | Belt 39"

5651-023 | Valve--Nat, 1/2 x 3/4 K X
5651-032 | Valve--Nat. 1/2 & 3/4 R R K
5651-06]1 | Valve--Nat. 1/2 x 3/4 X X X R X K X
5651-062 | Valve--Nat. 1/2 x 3/4 X X X X X b g X
{ 5818-019 | Manifold 2-hole RiXtXix)Ix!x
5318-020 | Nanifold 3-hole K|(R|R|K]X|{R|R]|xX
5818-02] | Manifold 4-hole RK|RIRI|R
58]18-022 | Manifold 5-hole R|R
7003-004 | Filter 16 x 25 Permenent | x [ x | x | x | &
8102-005 | Motor 1/6 bp R|X|X|R
8105-008 | Motor 1/3 hp RIR]IX|[X
8105-009 | Motor 1/3 hp K|R|R|K
8106-001 | Motor 1/2 hp !X

E - B N
o w29

foe
-
x
]
E ]
k)
o
E
£l
E
E
]
o
-
-

8106-018 | Motor 1/2 hp K|RA|R|R
8107-004 | Motor ¥/4 EP K| X
4200-033 | Motor Mount Band X|X|X|R|K[(X|KR|X|R|X[{KR|R|K|ZRX
8200-034 | Motor Mount Arm 313133 3131313

o
w
w
w

8200-035 | Motor Nount Ara 3|3
8200-036 | Motor Mount Ara 3131313
8201-006 | Fan Center : EIR|R|X|RXRIX(R|K|KR|X|R|K|R|R
8402-001 | Pan and Limit 11" Rl xlxix

10



PARTS LIST

Date:

04/06/89

Part No.

Description

= o O o

w OO on |

o O Co

O O 00 /)M

W oo DO Com

W oh W DO o B

o WO U O =~

Boh oo 0N O +— Jm

W oo e OO —m

o m e O O —

|0 00 e OO b =,

o= O o — T

| O oT O e

oo O onT O Mo~ oM

W00 e O O e —

00 0 W 1D O W= — mm

H

00 e OO on

™0 OO O eI

= OO oo

e O O o Dam

8402-007
8402-042
8406-013
8406-034

Fan and Limit 87
Pan and Limit 117
Micro Door Switch
Spill Switch 170 Deqree

-

E -

-

E -

L

F

o

o

8406-036
8406-037
8406-038

Spill Switch 190 Dagree
Spill Switch 220 Degree
Spill Switch 240 Degree
Transformer 24

| 8407-006
8552-002
8552-004
8552026
8554-002

Capacitor 5/370V
Capacitor 7.5/370V
Capacitor 15/370
Pilot Burmer--Nat.

o

B554-003
8554-009
010-008
9010-009

Thermocouple

Pilot Burner--Nat.
Orifice--Nat. ¥o. 32
Orifice--Nat. No. 35

9010-010
9010-036
9010-037
9010-038

Orifice--Nat. No. 38
Yenturi 2-cell
Yenturi 3-cell
Venturi 4-cell

9010-039
913-0010
913-0011
913-0012

Venturi 5-cell

Draft Hood Assembly
Draft Hood Assembly
Draft Hood Assembly

913-0013
913-0017
913-0021

1.913-0022

| Draft Hood Asseably

Draft Bood Asgesbly
Draft Hood Assembly
Draft Hood Assembly

11




PARTS LIST
HI-BOY GAS FURNACES

Date:

04/06/89

Part Mo.

Description
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c

= 00 W O O e

D 00 W OO e —

o 0 e OO O — O
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*171-139

*171-143

#171-149
4046-100

Heat Exchanger
Reat Erchanger
Heat Exchanger
Nirirq Diagram

>

XK e DU O 3 a

>

Ml o e 0 O o=

4046-101

4046-102

4046-103
#

Niring Diagram
Wiring Diagram
Wiring Diagram
Housing Blower--10-7

5152-004
1 5152-010

Housing Blower--10-9
Bousing Blower--10-10
Wheel--Blower DD9-7

Wheel--Blower DD10-7

5152-014
5152-059
5651-023
565]1-032

Wheel--Blower DD10-9
Wheel--Blower DD1O-10
Yalve--Nat, 1/2 X 3/4
Valve--Nat. 1/2 x 3/4

5651-060
5651-061
5651-062
5818-019

Ignition Module
Yalve--Nat. 1/2 x 3/4
Valve--Nat. 1/2 x 3/4
Manifold 2-Sec.

beﬂ

5818-020
5818-021
7003-001
T003-003

Manifold 3-Sec.
Manifold 4-Sec,

Filter 10 x 20 x 1 Pern.
Filter 15 x 20 x 1 Perm.

— X

—

—

—

8102-005
8105-008
8105-009
8106-018

¥otor 1/6 hp
Motor 1/3 hp
Motor 1/3 hp
Motor 1/2 hp_

8200-033
8200-034
8200-036
8201-006

Motor Mount Band
Motor Nownt Arm
Motor Mount Arm
Fan Center

r..axl:n

8402-014
8402-045
8402-045
8406-013

Limit Switch 140 degree
Fan/Limit &
Pan/Linit 11"
dicro Switch

L

E ]

8406-032
8406-023
8406-034
8406-035

Spill Switch 150 degree
Spill Switch 160 degree
5pill Switch 170 degree
Spill Switch 180 deqree

8406-036
8407-006
8407-025
8552-002

Spill Switch 190 degree
Transformer 12YA
Transformer 20V
Capacitor 5/370Y
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Part No.
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8552-004
8554-002
8554-003
8554-009

Capacitor 7,5/370

Pilot and Orifice--Nat.

Thermocouple

Pilot and Orifice--Nat,

E -

e 00 W O O We — 3 b

E

M= o e OO oy

o=

£620-002
9010-008
9010-009
9010-010

Ignition Wire

Orifice--Nat. No. 32
Orifice--Nat. No. 35
Orifice--Nat. No. 38

]

]

k]

9010-036
9010-037
9010-038
913-0014

Yenturi 2-Sec.
Yenturi 3-Sec.
Yenturi 4-Sec.
Draft Hood Assembly

913-0015
913-0016
913-0023

Draft Hood Assembly
Draft Hood Assembly
Draft Hood Assembly

913-0024
913-0025

Draft Bood Assembly
Draft Hood Assembly
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588 INTERMITTENT PILOT SYSTEM TROUBLESHOOTING

STA RT NOTE SEIFORE TROUBLESHOOTING, FAMILIARIZE YOURSELF WITH THE
STAGTUP AND CHECKOUT SROCEDUARL
TURN THERMOSTAT
(COMTROLLER) TO
CALL FOR HEAT. CHECK LINE VOLTAGE POWER, LOW VOLTAGE TRANSFORMER,
LIMIT CONTAOLLER, THEAMOSTAT {CONTROLLER) AND
TUAN 323 SUbLY orF NO WIRING. ALSO, CHECK AIR PROVING SWITCH ON COMBUS
POWEA TO S84t TIOM AIN SLOWER SYSTIM (1¥ USED),
(28 Vas NOMINAL)
Vel L T O S CHECK FUSE-AEPLACE 17
m SPARN AT 588 NECESSARY.
ARK ACROSS
IGNITER/SENSOR QAP (] iGN STUD. S REPLACE $98, 15 FUSE OKAY.
: SEARK, OWATT

=y

SCHECK IGNITION CABLE, GROUND WIRING, CERAMIC INSULA-
TOR AND GAP, ANG CORRECT.

SCHIECK BOOT GF THE IGNITION CABLE FOR SIGNS OF MELTING
OfR BUCKLING., TAKE PROTECTIVE ACTION TQ SHIELD CABLE
AND 800T FROM EXCESSIVE TEMPERATURES,

® CUBIAG ANG PRESSURES ARK GOOD, ARG LOT SUANEA. *
NG AN
PILOT BURNER LIGHTS! ORIFICK IS NOT BLOCKED.
@ CHECK CLECTRICAL CONNECTIONS METWILEN 558 AND FILOT
GPERATOR ON GAS CONTROL.

& CHECK FOR § Ve ($88G ONLY) OR 23 Ve (SMILF.H ONLY)

ACROSS PV—MY/PV TERMINALS ON Shik iF YOLTAGE IS OKAY,
REMLACE GAS CONTROL, IF MOT YOLTAGE. ALPLACE 5848,

SPARK STOPS WHEN NOTE: IF SI6G AND 1 GO INTO LOCKOUT, RESET SYSTEM,
PLOT IS LIT? ® CHECK CONTINUNITY OF {GNITION CASLE AND GROUND WIRL.
vas ® CHECK THAT MILOT PLAME COVEAS ELECTRODL

& iF CHECKS ARL OKAY, REMACE 508 MODUVLL

S CHECK FOR 19 Vde (NOMINAL OM $88G ONLY) ON 15 Vas (SISE.F
AND H ONLY) ACROSS MV-MY/PV TERMINALL IF NQ VOLTAGE,
MAIN SURNER LIGHTS? REPLACE 588,
@ CHECK ELECTRICAL CONNECTIONS BETWELEN 508 ANO GAS
YES COMTROL. |F OKAY, REMLACK GAS CONTROL OR GAS CONTROL
OPERATOR.
SYSTEM RUNE UNTIL NOTEL: |F 338G ANO M GO INTO LOCKOUY. RESET SYSTEM
CALL FOR HEAT ENDS! No
1 ‘ & CHECK CONTINUITY OF IGNITION CABLE AND GACUND WIAL
Y NOTL iF GROUND IS POOA OR ERRATIC, SHUTDOWNS MAY
OCCUR OCCAMONALLY LVEN THOUGH OPERATION 13 NORMAL
AT THE TIME OF CHECKOUT,

@ IF CHECKS ARE ORAY, REFLACE 508 MODULL

. ® CHECK FOR PROPEA THEAMOSTAT (CONTACLLER) OPLRATION.
SALL FOR MEAT ENOS ) ® AEMOVE MY LEAD AT 388 IF VALVE CLOSES, RACHECK
SYSTEM SHUTS OFFt TEMPERATURE CONTROLLER ANG WIRING, IF NOT, ALPLACE

QAS CONTROL.

e
l TROUBLESHOOTING ENDS I REPRAT PROCEDUAK UNTIL TROUVSLEFRER OPERATION 13 OSTAINED,

15188
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