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APPLICATION

This is a forced air gas furnace for indoor installation in
building constructed on site, The furnsca installation must
conform with local building codes and cordinances or, in their
absence with the National Fuei Gas Code, ANSI Z223.1-1983,
and the National Electricali Code, ANSI/NFPA 70-1987, It is the
personal responsibility and obligation of tha purchaser to
contract a qualified installer to assure that installation is
asdequate and is in conformance wilh governing codes and
ordinances.

HIGH ALTITUDE APPLICATIONS

Rating of gas utilization eguipmant are based on sea levei
operation and need not be changed for operation at elevalions
up to 2,000 feet. For operstion st elevations above 2,000 feet
and, in the absenca of specific recommendations from the local
authority having jurisdiction, egquipment ratings shall ba
reduced at the rate of & percent for each 1,000 feet above sea

ievel before selecting appropriately sized equipment, (Ref.
ANS1 2223.1-1984, Par. B.12). See Figure 1A,
TRANSPORTATION DAMAGE

All units are packed securely in shipping container. Al units

should be carefully inspected upon arrival for damage, In the
event of damage, the consignee should:

1. NMote on delivery receipt of any damage to container,

2. Notify carrier promptly, and request an inspection.

3. In case of concealed damage, the carrier must be notified
as s00Nn as poisibie within 15 days after delivery.

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

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

a) Original Bill of Lading, certified copy, or indemnity
bond.

b) Original paid freignht bill or indemnity in lieu thareof.

c) Original invoice or certified copy thareof showing trada
and other discounts or deductions.

d) Copy of tha inspection report issued by carrier's
representative at tha time damage is reported to
carrier,

The carrier is responsibie for making prompt inspection of
damage and for a thorough investigation of sach clsim.

LOCATING THE FURNACE

Whan selecting & location for tha furnace, observe the
following points:
1. The furnace should be sat on a level floor. If the floor

may bacome damp or wet at times, the furnace shouid be
supported above the floor using a concreta base, bricks,
patio blocks, etc,, making sure adequate support is
available for the furnace. Countarflow furnaces require use

of combustible floor base f installed on combustibie
surface. The combustible floor base is not part of the
furnace and must be ordered separstely. Furnaces

approved for installation on combustibie flooring shall not
be installed directly on carpeting, tife or other combustible
material other than wood flooring.

1. The furnsca should be as centralized as practical

respect to the air distribution system.

with

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

4. Provide at least the minimum clearances specified in Fig. 1
for fire protection, proper operation and service access.
Thesa clearances must be parmanently maintained. The
combustion and ventilating air openings in the front of the
furnace must never ba obstructed.

5. Minimum service clearances must take precedence over fire
protection clearances (minimum instatlation clearances),

6. All modeis are approved for a utility room or closet
installation.

T. A gas-fired furnace instailed in a residential garage must
be installed so that the burners and ignition source are
located not less than 18 inches above the floor, and the
furnace must be located or protectad to avoid physical
damage by vehicles.

FIGURE 1.  MINIMUM CLEARANCES
MINIMUM INSTALLATION CLEARANCES () MINIMUM ()
o SERVICE CLEARANCES
MOD ,
Top Front Flua Back Sidas Floor Front
60,000 - 80,000 Hi-Boy 1 § @: ® o @ ®) ¢ 24
108,000 - 120,000 ,,
180,000 - 160, 000 T -BOY ! s & 0 0 ¢ 2
200, 000 Hi-Boy 1 5 6 1 1 c 2
§0, 000 - 80,000 Counterflow 1 6 'OLRO) e @1 @]} Nc 24
105, 000 ~ 120,000
150,000 - 140,300 Counterflow 1 [ & ] 0 NC 24

All clearances are in inches.
1* if Type B-1 vent is used.

per notes
0" if Type B-1 vent is used.

3

C - Floor may be combustibla material.
' NC - Floor must be non-combustible,

(@) On thesa models, reduced clsarances
and
vent dampar is used.

& 0* if nota @ applies.
do not apply if

FIGURE 1A

EQUIVALENT ORIFICE SIZES AT HIGH ALTITUDES
{Includes 4% Input Reduction For Each 1000 Feet}

Orifice ORIFICE SIZE REQUIRED AT OTHER ELEVATIQNS

Size At

Ses Level § 2000 30OO) 40U0| 5000fF 6000] 7000 | BOOOJ 9000 10,000
#32 33 34 35 35 36 3¢ 37 38 40

Lk} 38 3 37 37 i) 3 ) T 2

¥3 39 40 41 41 4 4 3 43 A4

#5 51 52 52 5 5 53 53 5

#5 52 53 53 5] 53 53 5 54 54

¥53 ) 54 54 54 54 54 55 58 EH




FIG. 18
DUCT WORK \

HINTMUM AREA IR SQUARE FEET
The air distribution system should bea designed and installed in INT ?

conformance with Manuats 7 or 7A published by Air 4000 Btuh Per Unconfined Space
Conditioning Contractors of America {(ACCA), as set forth in Square Inch Min. Area In Sgq. Ft.
their Manual K. Round Ouct Size JMax. Btuh Input | 8' Ceiling Height
4 3/8 60,000 375 .
CAUTION 5 1/8 80,000 500G

When a furnace is installed so that supply ducts 51/4 85,000 53

carry air circulated by the furnace to areas outside 57/8 105,000 656

the space containing the furnace, the return air 61/8 115,000 719

must aiso he handled by a duct{s) sealed to the 6 1/4 120,000 750

furnace casing and terminating outside the space 6 3/4 140,000 875

containing the furnace, This is to prevent drawing 6 7/8 145,000 906

possible hazardous combustion products into the 71/4 160,000 1000

circulated air, 8 200,000 1250
When the furnace is used in connection with a cogling unit*, FIGURE 2 — FURNACE LOCATED IN CONFINED SPACE

the furnace shall be installed parsilel with or on the upstream
side of the coeling unit to awvoid condensation in the heating
element., With a paraillel flow arrangement, the dampers or T
other means used to control flow of air shall be adequate to
prevent chilled air from entering the furnace and, if manualiy
operated, must be equipped with means to prevent operation of fent1latian
either unit, unless the damper is in the fuli heat or cool e

position,

*A cooling unit is an air conditioning coil, heat pump coil or
chilled water coill

COMBUSTION AND VENTILATION AIR

The furnace and furnace room must have an adequate supply
of air for safe combustion and ventilation, The provisions
necessary to assure an adequate air supply will vary
depending upon differences in the tightness of house
construction and In tha location of the furnace, Methods of
providing air from some typical situstions are describbed below.
Consuit local codes and ordinances for requirements applicable
to your specific furnace installation conditions and comply with
them, In the absence of local codes and ordinances, comply
with the National Fuel Gas Code, ANS| Z223,1-1984,

Combuticn
EXAMPLE 1--~FURNACE LOCATED IN AN UNCONFINED SPACE Air Gralle

nAn unconfinsd space (such as an open basssent) must have a
minims voluse of 50 cubic feet per 1000 Etuh of total of all B
applicance in area. Adjoining rooms may be counted as one o
area, only if thers are no doors betwean the rooms. /

Fig. 18 shows tha required minimum area in sguare feet to ~ Return Atr Grille Hust Be

qualify - as an unconfined space for differsnt Atuh input fonnected 8y Bect To Furace
ratings. The table i3 basad on & room(s) with 8 foot ceiling
heighta. The table also shows the required round duct size to

provide the nacessary outsida air and the maximm Btuh input
that the duct size will hendie. FIGURE 3 — ggllieg"?éR DUCT FOR TIGHTLY SEALED

If the arsa is en unconfined spaca, provide an openingis)
having a <total free ares of L 3q. inch per 4000 Btuh of the

- To ventilated ared. Hetal screen thes
total of all spplisnces. The requirsd duct size is shown in #Ad with nat Tess than 174 dnch mesh
Fig. im.
EXAMPLE 2 -- FURNACE LOCATED [N A CONFINED SPACE e —[W - -
A. When the furnace is in a cioset or utility room, install two < -

open grilles In a wall or door cpening to tha rest of the
house. Each grilie must have a free area of at least one .
square inch for each 1000 Btuh of tetal input rating of all

gas appliances in the confined space. Refsr to Figure I.
The grilles must communicate with other open areas having
adequate air inflltration from outdoors.

Fresh

B. If the building ls tightly constructed, not enocugh outside Duct
air may enter for safe combustion. Instail a fresh air duct
fron 8 point near the burners to the outside or to a
ventilated attic or crawl space. Refer to Figure 1. This
duct must have a free area of at [east one square inch faor

each 4000 Btuh of total input of all gas appliances in the § 5 Furnave
space. The minimum dimension of a rectangular duct must 22
not be less than three inches. -

[

CAUTION %é 1

When a furnace is installed in a closet or utility room, never = — -
use this rocm as a return air pltenum.




FIGURE & «- CHIMNEY OR VENT CAP INSTALLATION

FIGURE 6 -— VENT THROUGH FLQOOR

2 Ft. minimm if any
partign ¢f building
1s within 10 fr,

horizoatally

*Type 8-1 vent shown,

19 fe. ]

Flashing

6 inch clearance required for single wall pipe.

2 Ft. Minimum for
Gas Vent System

1 FL. Minimm for
Chimngy

1 inch clearance required to combustible material,

FIGURE 5 -- HORIZONTAL VENTING, COMBUSTIBLE WALL

[

Pipe Collar
[Fire stop)

Floor

L.

[wrer-=——— Gas Vent
[Type 841 shown}

*Must be § for
single-wall veot pipe

FIGURE 7 -- VENT THROUGH CEILING

Type B«1
vent Shown

Wall
Thimble

|

RN

ANTONTANE

*Must be §" for
single-wal) vent pipe

26 Gauge Galvenired
Fire Stop On Top of
Framed Opening

|-

———eGak Yent
{Type d-1 Shown}




VENT PIPE CONNECTION

This furnace must be vented aithar directly to the cutside
or connected into a suitable masonry chimney. The vent
instailation shail be in accordance with Part 7, Yenting of
Equioment, of the MNational Fuel Gas Code. ANSI
22231.1-19%88, or applicable provitions of the local building
codes.

GENERAL INSTRUCTIONS

1. The vent pipe must be the same size as the outfet of
the draft diverter hood.

2. A furnace shsll not he connected to a chimnay flue
serving a ssparate appliance designed ta burn soiid
fuel.

3. Vant connactors serving appliances venied by natural
draft shall not be connacted into any portion of
mechanical draft systems operating under positive
pressure.

3. Maintain a minimum clearance of § inches (1 inch for
Type B-1) between the vent pipa and any adjacent
combustible materials. This rule applies ‘vhether the
vent it enclosed or instalied in the opan; is horizontal
or verticai, or passes through floors, walis, roofs, ar
furred out spaces. Joists, studs, floors, dry wall,
sheating, rafters, rooflng and other materiais classified
as combustibie must not be closer than § inches {1
inch for Type B-1) to the ftue,

3. Where two appiiances vent into a common flue, the area
of the common flue shouid equal the sum of the areas
of the individual vent pipes.

6. !T connactad into a chimney, the vent pipe must be
insarted inta, but not beyond the inside wall of the
chimney.

7. The gas vent must axtend at leest ? feet abave the
highest point where 't passes through the roof of a
buiiding {3 feet for a :zhimney) and aiL least 2 fest
higher than any portion of s building within a
horizontal distance of IC feet. See Figure 4.

8. The vent pipe syitem shall be installed so as to avaid
axcessive turns which create unnecessary resistance to
flow of vent gases.

9. Hnrizontal runs shall be as short and direct as
possible. The maximum length of a single-waii vent
pipe shail not exceed 75 parcent of tha height af the
vent aystem. The maximum length of a Type B8-1
double wail vent connection shall not excead !00
percent of the height of the vent system,

10. All horizontai vent pipe shail be pitchea upward from
the furnace at least 1/4 inch per foot,

I1. Horizontal portions of the vent system shall be
supported to pravant sagging. Pipe strap or aquivalent
means should be used avery 1 to 5 feat depending
upon pipe joint lengths.

12. All vent systems shall be adequately supported to
maintain  proper clearances, ta prevent physical
damage, and %o prevent saparation of the joints.

13. Vents passing through a combustible wall or partition
must use a ventilated wall thimble. See Figure 5.

4. Vents passing through floors or ceilings must be
fire-stopped. See Figure § and Figure 7,

™~

LENGTH OF STANDARD PIPE THREADS (inches)

~

EFFECTIVE CVERALL
PIPE SIZE LENGTH LENGTH
OF THREAD | OF THREAD
3/8 3/8 i 9/16
1/2 1/2 i 3/4
3/4 i 1/2-9/16 | 13/16
1 2/16 | i

FROPER PIPING SRACTICE

IIMPERFECT  conrgal

THREAQS
Iw.w\imﬁlgilwd

USE MODERATE AMOUNT SF QOPE
TR

N
LEAVE 2 EMO THREADS AAAE ™~
%30

Ehm

W
1

THREAD PIPE RIGHT LENGTH

FIGURE 3 - GAS PiPE SIZES -- NATURAL GAS

Length of Pipe Capacity -- Btu Par Hour {nput
Pipe, Ft, Pipe Size
7" 37 ™ 1-1/4
10 i32,C00 ' 378, 00¢ 320,000 1,050,600
20 92,000 190, 000 350, ¢0D 730,600
30 73,000 152,000 285, 000 280, 000
40 63,000 130,000 45, 000 300, 300
50 26,000 115, 000 15,000 440, 000
a0 50,000 105, 000 1 195, 300 400, uodh
70 b6, 4060 96,000 180,600 370,060
30 43,000 30, 900 70,300 350, 000
100 38,000 79,0C0 150, 000 305, 0G0
FIGURE 9 - TYPICAL GAS PIPING
~ "
[ ‘ 1/2% HManual
Shue-otf Yalye
Furnace g
Jacket T T e 1787 4.7 T, Plugges
| | Ta9ping Pragsyre
f Muge Pert
i J !
[
I
L
'_-‘4‘—-"%- 2" Union
™

PIZY x4 Nipple
N

N

172* 5t EII—\ kY

1/gn Tee

J%

- *T"j A

1/2" x 4% Nipple

i

Furnace Gas
Valyer

L
|

12 “ao

*Gat vaive iy covered to arevent dirt from entering,
Temove cover only wnen resdy (o connect aiping.




GAS SUPPLY AND PIPING

Genaral Rec

idations

1. Ba sure the gas line complias with the local codes and
ordinances, or in their asbsence with National Fuel Cas
Code, ANS}I 2223.1-1984.

1. A sediment trap or drip leg must ba installed in the
suppiy line to the furnace.

3. A ground joint union shall be instailed in the gas line
adiscent to and wupstream from the gas valve and
downstream from the manual main shut off valve,

4, A 1/8" N.P.T. plugged tapping accassible for test
gauga connaction shall be installed immediately upstream
of tha gas supply connection to tha furnsce for the
purpose of determining the supply gas pressure.

5. A manusl shut-off valve shall be installed in tha supply
gas line exiernal to the furnace when required by local
code. See Figure 9,

6. Use steal or wrought iron pipe and fittings.

7. DO NOT thread pipe too far. VYalve distortion or
malfunction may result from excess pipe within the
control. Usa pipe joint compound resistant to the action
of liquified petroleum gases on male threads only, DO
NOT use Teflon tape. See iilustrations.

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

CHECKING THE GAS PIPING

Before turning gas under pressure into piping, all openings
from which gas can escape should be closed. Immediately after
turning on gas, the system should be cheched for leaks. This
can be done by watching the 1/2 cubic foot test dial and
allowing § minutes to show any movement, and by scaping each
pipe connection and watching for bubbles. If a leak is found,
make tha necessary repairs immediately and repeat the above
test. The furnace must be isolated from the gas supply piping
system by closing the manual shutwff valve on the combination
gas control valve during pressure testing of the gas suppiy
piping system at pressures up to 1/2 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 axcess of 1/2 psig.

Defective pipes or fittings should be replaced and not
repaired. Never use s flame or fire in any form 10 locate gas
leaks, use a soap soiution.

After tha piping and meter have been checked compietely,
purge the system of air. DO NOT bleed the air inside the
furnaca. Be sure to ralight ail the gas pilots on other
appliances that may have been extinguished because of
intarrupted gas supply.

WIRING

CAUTION

For your personal safety, turn off
slectric power at service entrance panel
before making any electrical
connections.

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

ELECTRICAL POWER SUPPLY

Run a separate 120 volt, 15 ampere, 60 Hzx, AC circuit from a
separate fuse or circuit breaker in the service entrance panel,
Locate a shut off switch at the furnasce. Make connections from
this switch to furnace junction box as shown In the furnace
wiring diagram.

ELECTRICAL GROUNDING
A. RECOMMENDED GROUNDING METHOD

When installed, the furnace must be electricailly grounded
in accordsnce with local codes or in the absence of local
codes, with thea National Electrical Code, ANSI/NFPA No.
70-1983, Use & 1739 AWG copper wire from green screw  or
green ground wirea on the furnace to a grounded
connection in the service panel or a properly driven and
electrically grounded ground rod.

B. ALTERNATE GROUNDING METHOD

tf tha recommended grounding method is Impossibie,
permanently ground the furnace from tha ground connector
to & grounded cold water pipe* using a separate, green
colored, insuisted conductor of sppropriate size. THIS,
HOWEVER, |5 NOT RECOMMENDED,

*Cold water pips must have metal continuity to electrical
ground and not be Interrupted by plastic, rubber or other
electrically insulating connectors (including water meter or
pump) without adding a jumper wire at these connections.

NOTE: DO NOT ground to a gas supply pipe. DO NOT
connect to electric power supply until appllance is
parmanently grounded.

THERMOSTAT

Install the thermostat in accordance with Instructions packed
with it, Locate the thermostat 4-1/3 feet from the floor on an
inside wail away from drafts, warm air registers and floar or
tabie lamps. Refer to furnace wiring diagrams for connections.

All 28V wall thermostats have heat anticipators W compensate
the thermostat for various system controls and allow the best
possible cycle rates. Some anticipators are fixed and require
no adjustment. However, the majority of wall thermostats have
adjustable anticipators and do require adjustment to match the
current rating of tha gas vaive, Most gas valves currently
used are rated at .60 but check the rating of the valve on the
furnace being instailed to be sure,

Failure to adjust the anticipator lever to correspond to the
actual current draw through tha thermostat will cause severe
short cycling if set too low and room tempersture may never
attain thea thermostat set point, and if set toa high, will cause
room temperature to overshoot the set point,

NOTE: Optional damper does not change anticipator setting.

BLOWER OPERATION

All three and four speed direct drive models are equipped with
8 heating-cooling blower refay, and when matched with the
sppropriste wall thermostat offers manual blower oparation from
the well thermostat for air circulation.

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

NOTE: On standing piiot models, it iz recommended that the
pilot flame bae turned off on al! air conditioning
applications during the period when the air conditioner
Is expected to ba operating the majority of the time
(summer operatlon),

CAUTION
After the furnace |s operating with Ffllters
instailed and all cabinet panels are in place,
check thea temperaturs rise through the unit to
insure it is within the range specified on the
furnace rating plate. f it is not, adjust
biower speed until the temperaturs rise is
within specified range.

FIELD INSTALLED EQUIPMENT

Wiring to be done (n tha field between the furnace and devices
not attsched to the furnace, or between separate devices which
are field Installed and located, shall conform with the
temperature |imitation for Type T wire [63°F rise (35°C)] when
Installad in accordance with the manufactursr's instructions,
Refer to wiring diagrams, psges 13 thru 17,



FILTERS

Aill models are shipped with fiiters. See Figure 10 for sizes,
Hi-Boy models have the filters in their intended positions.
Hi-Boy models are shipped with fiiter on the left side. They
can alternately be Ilocated on right sida or bottom. See
following information. The counterflow models require a bracket
installation and final filter location projects into return air
plenum attachment to furnace. See Figure 11 and Figure 12.

FIGURE 10
FILTER SIZES FOR GAS FURNACES
Model Size
60,000
80,000
105, 000 .
120, 000 Hi-Boy (1) 1ex25x1 P
140, 000
160,000
200,000 Hi-Boy {2) 1ex25x1 P
60,000
30,000 Counterflow {1) 15x20 P
145, 000 f 10%20
120 000 Counterflow {2) 10x2
140, 000 [1) 15x%20 P
160,000 Counterflow (1) 1ox26 B

P = Permznaent Filter

FiLTER LOCATIONS--REMOVAL AND REPLACEMENT
PROCEDURES - ALL HI-BOY FURNACES

To remove filters from ALL sectional Hi-Boys, first remove the
upper burner door and then the lower biower compartment
door by grasping top of door and pull up and away from the
furnace. Then, remove the "53" clip and spring by pulling the
clip towards the front of the furnsce.

For right hand side filter location, relocate fliter and reteining
spring assembly to right side filter brackets.

For right hand side filter location on £0,000 and 80,000 model
furnaces, the optional filter rack is required because there is
no room between the blower motor and right side of furnace to
remove or instal!l filter.

Models with standard
built~in filter for
side iniet

Internal view

Foam Type
Filter

16x25x1
Permanent
Filter

™~

The filter may now be removed simply by pulling it towards
the centar of the furnacs and outward.

The location may vary, depending on which side the installer
located the return air duct.

This filtar is the permanent high velocity type foam filter
which may be washed and used over and over. DO NOT
replace it with a fiberglass filter of the same size.

To replace filter, raverse the above process.

To remove fliter from the optional externai filter rack, grasp
the exposed end of the fliter and pull from the filter rack.

The location may vary, depanding on which side the installer
located the return air duct.

This filter is the permanant high velocity type foam filter
which may be washed and used over and over. DO NOT
replace it with a filbergiass filter of the same size.

To replace filter, reverse the abova process.
ALTERNATE BOTTOM FILTER LQCATION

All Hi-Boy modeis except 200,000 hava a removeable panel on
base for a bottom return air installation.

To utilize this feature, remove the fill plate by bending the
four tabs up 90°. Relocate filter retainer spring from side to
bottom brackets. Leave the four tabs bent in the upright
position as thay will now serve to keep the filter positioned
left to right.

On the &0,000-80,000 models the standard 16x25x1 filter must
be cut down to 12x25x1. Sea illustration below.

Cut along top of rib with metai
shears. Remove top # inches.

Alternata bottom

filter location

. k s 7 [
777

25




FILTER LOCATIONS -- COUNTERFLOW MODELS

Countarfiow models normally have filters installed in tha return

air plenum above tha furnace uniess a common return sir/filter
griile is ‘used.

" The electrical switch should be turned “off" before the front
door to furnece is removed. After removing the front door,
remove the left side fliter door in the upper section of the

furnace. Rafer to the illustrations below for proper fiiter

locations.

60,000 and 80, 000 MCDELS

/Flonu

Filter Removal—

Do not placs matal
acrew in plenum in Screaw
this locaction ]
front or rtnr/‘

i
i

1

t

t

1

1

|

|

Remove left :
filter door - !
t

[

1

1

1

1

1

L

]

]

Blowar —1i

Attach filter support to furnace as shown with
twa ahest matal scTews. The filter can ba
installed and removed through the left -filter door.

FIGURE 11.

105, 120, 140, 160, 000 MODELS

Filter Support
(fiald installed as Filters

shomn)., (Ses Fig.10 for slze and
(Pra~punched numbaer of fliters for abova
holen, 1 screw re- WY, modeis)

quirad In frant N

and back flanges)|

Filter
Removali—~—_,]
Do not place
scraw in c

plenum in
ihig location,

1

1
Remove laft I
fHiar d\oo;:-—-_-_ ;J).

Blower -, ,,,/

FIGURE 12.

Filter Support

REPLACEMENT PARTS

Replacemant parts for the gas furnaces ara avsilable through
your local distributor.

Parts lists covering all of the normatly serviceable items are
shown on pages j0-13. When ordering parts or making lnquiries
pertaining to any of the furnaces covered by these
instructions, it is very important to always supply ths
COMPLETE modei number and serial number of the furnace.
This is necessary 1o assure that tha corract parts [or an
approved aiternate part) are jssued to the service agency.

PILOT BURNER LOCATIONS

HI-BOY AND COUNTERFLOW MODELS



MAINTENANCE INSTRUCTIQONS

The furnaca and its vent system should be inspected annually
by a quaiified servica agency, generally prior to the heating

NOTE: Prior to the start of any of tha following maintenance

proceduras shut off ail power 10 tha unit.

Routine maintsnance procedures are the resoonsibility of the

owner and are contzined |n

the Owner's Manuat. These ara

Sriefly cutlined befow;

3.

Alr Filtars. Check the condition on at lesst a manthly
asi3 when the furnaca is in use or replaca whenever It s
necesjary,

Lubrication Reauirsments, Direct drive motors are
permanently” lubricaied, no maintenance required, Beit
drive motors and blower bearings should ba oiled twice per
heating sezson (every iwo months if CAC, constant air
circulation, is useg} with 5-6 drops of SAE20 motor oil.
DO NQT QVER OIL.

Fan Bait Adiustment, Check and adjust if necessary for
proper tension, approximately one inch depression with
light pressure. Repiace beit if cracked or frayed,

Check Temperlturi Rise. Adjust blower speed if necessary
f0 obtain a tempersaturs rise within the range specifiad on
the furnace rating plate.

Basic Examination of Furnace. Visual inspection of pilot
flame [if standing pilot modef] and the main burners. Also
inspection of the burner compartment and the draft
divertar area for so0ting and scaling.

Periodic _Inspection of tha Vent Svstem, Yisual inspection
af the vent sysiem from tha furnace to the chimney for
any leaking or defective parts,

SERVICE AGENCY PROCEDURES .

If the furnace is a standing pilot model (burns all the
time), observe the pilot flame. The pilot Nlame shouid be &
“soft blue f{lame* enveloping aor zovering approximately :/2
inch of the tip of the thermocoupls.

FIGURE 1. 1
rFAQPER —
FLAME L TO 12 1nCH
AQIUSTRENT 7.4 TO 12,5 ML LICTEAS

———

QR GENERATOR

H
,‘LI)“\ THEAMOCOUPLE

3

STANDING PILOT

On intermittent pilot madels, the pilot lights only when the
thermostat cails for heat and the main burner lights within
a4 few seconds thereafter. It is recommended that any
abservation of pilot or main Durner operation be done only
with the burner compartment goor in placa and viewing
through the combustion air siots.

FIGURE 1%
t/T ineh
::2::“ “!‘o 11 :l'nfmilmnrul
ADJUSTMENT i
INSULATED
ELECTRCDE
INTERMITTENT PILOT
The piict flame can be adjusted by removing the pilot
adjustment caver screw. Turn inner adjustment scraw

clockwise 10 decrasse and caunterciockwise to increase pilot
flame. Ba sure to replace cover scraw aftar adjustment to
prevent possible gas leakage.
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Top view of VR200 gas cantrol - Standing Pilat .
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— PRLISUAE RECULATOR
MANUAL GAS | :4-2 \ ) ADIUITMENT
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Top view of VRE&30 gas control - [ntermitient PHot

Observe the main burners in operation, viawifig throucn
tha combusticn air slets. The flame shouid be mostly
“blua® with possibly a little orange {not yeiiow] at ihe tos
of the flames. The flames should be in the canter of the
heat exchanger compartments and not Impinging an the
heat exchanger surfaces themselves.

Obszerve the fira until tha blower starts {there is a normal
delay oeriod until the heat exchangar warms up). Thera
should be no change in ths size or shape of the flame. IF
there is any wavering or bilowing of tha ftame on the
biower startup, it is an indication of a passible leak in the
heat exchanger,

The air shutter on the burner(s} should ba closed untl
"yeilow” tips show in the burner flame, then opened siowly
until the “yellow" tips just dissppesr. Then, lock the air
shutter in place by means of the tock nut or set screw.

Make the flnal adjustment after several minutes of Surner
operitien to assure any dust is not idding color to the
flame and make it more difficult ta determina yollow tipping
af the Qurner flame,

FIGURE 16 - BURNER AIR SHUTTER ADJUSTMENT
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ELECTRIC IGNITION GAS FURNACE

STANDING PILOT GAS FURNACE
SEAUENCE OF OPERATION

SEQUENCE OF OPERATION

START RERMOS TAT (CONTROLLER) START T THERMOSTAT {CONTROLLER)
[ Chte eon sy T S rRUPTTON CALLS FOR HEAT
+
TRIAL T TRFr START CHECK WOST POWER IS RESTORED BURNER  [Z THERMOCOUPLE SENSES PRESENCE
FOR NOT BE ANY FLAME OPERATION OF PILOT FLAME AND ALLOWS
IGNITION | STIMULATION CONDITION SREOND, GAHE FATLURE MALN GAS F
% :
TF FLAME STRULATION | [JhERAToRS CLOSES OFS WOT DETECT
CONDITION PRESENT, 20R NI o PILOT FLAME, MAIN GAS
SYSTEM FAILS TO START , NQT FLOM
-
3 SPARK GENERATOR POWERED] FURNACE T DETECTS AEAT TN FEAT
FIRST VALYE (PILOT) OPERATION EXCHANGER, WHEN TEMPERATURE
OPERATOR OPENS REACHES FAN DN SETTING COMFORT
AIR BLOMER STARTS
PILOT GURNER PILOT BURNER DOES NOT LIGHT E;cggggEE1:§$ ;E?ﬁf:ETURE
LIGHTS .586  OR SB6H GOES INTO LOCKOUT AFTER FOCEDS LINLT SETTING,
- SENSES FLAME TRIAL FOR IGNITION TIMES 0UT (e, . :
BURNER R .} LIMIT CONTROL WILL
OPERATION % SHUT OFF MAIN GAS FLOW
5 TF FLAME CURRENT 3TRSED .
SPARK GENERATOR OFF
SATISIFIED--MAIN GAS FLOW
THan, opgng CPERATOR SHUTS OFF. PILOT REMAINS
LIT
+
[5 TEHPERATURE DECREASES TN
SBEG KONITORS PILOT HEAT EXCHANGER, WHEN
il T TEMPERATURE REACHES FAN
FURNACE [7 FAN CONTROL DETECTS WEAT g OFF SETTING COMFORT AIR
“nERATION IN HEAT EXCHANGER, WHEN END i BLOWER STOPS
TEMPERATURE REACHES FAN
ON SETTING COMFORT AIR
ER_STARTS

&
IF OUTLET ATR TEMPERATURE
EXCEEDS LIMIT SETTING, {DUE
TO PLUGGED FILTER, ETC.)
LIMIT CONTROL WILL SHUT OFF

SATISIFTED--VALVES CLOSE.
PILOT AND MAIN BURNERS
ARE OfF

9 M
HEAT EXCHANGER, WHEN
J TEMPERATURE REACHES
i FAN OFF SETTING COMFQORT

"END AIR BLOWER STQPS




PARTS LIST

H1-BOY GAS FURNACES
12-87

60,000

Part No. Description

80,000

Heat
B0, 000

Heat

Heat/Cool
105, 000

Heat

105, 000
Heat /Cool
120, 000

560Q1-004
8552-002
8402-00
8402-007

Belt 397

Capacitor 5/370V
Fan and Limit 11"
Fan and Limit 8"

x
x

X

x

7003-004
171- 136

171-140

Filter 16x25 P
Heat Exchanger
Heat Exchanger

X

1/1-145
171-109

Heat Exchanger
Heat Exchanger
Housing - Blower 10- -7

*
x
*

*

Housing - Blower 10-9
Housing - Blower 12-12
Housing - Blower 10-10

8406-034
8406-036
8406-037

"S5pi1T Switch 1709
Spill Switch 190°
Spill Switch 2209

8406-038
8102-005
8105-008

Spill Switch 240°
Motor 1/6 hp
Motor 1/3 hp

8106-001
8105-009
8106-018

Motor 1/2 hp
Motor 1/3 hp
Motor 1/2 hp

5153-005
8200-033
8200- 034

otor Adj. Bracket
Motor Mount Band
Motor Mount Arm

=

b

8200-036
8402-042
9010-010

Motor Mount Arm
Fan and Limit 11"

lOrifice - Nat

I X

9010-008
9010-009

Orifice - Nat
Orifice = Nat

8406-013 iMicro Switch

XX X

8554~-002
5501-012
5501-015

Pilot Burner - Nat
Pulley - Blower 6 x 3/4
Pulley - Motor 34 x 1/2

>xEx

8407-006
8201~007
8201-006

Transformer
T ransformer w/Relay
Trans.w/2 speed Relay

5651-032
5152-004

alve - Nat, 1/2 x 374
Wheel - Biower DD9-7A

3152-010
5152-014
5152-042

heel - Blower DD10-7A
heel - Blower DD 10-9A
heel - Blower CL220

5152-015
8554-003

5651-061

heel - Blower DD10-10A
Thermocouple

Valve Nat. 1/2 x 3/4

X

x
x

x

x
x

4046-100

Wiring Diagram

Heat/Cool
140, 000
Heat/Cool
160,000
Heat /Cool
200, 000

Heat

X
x

X

XX
x
X

X MM X HIX

X

4046-101 |Wiring Diagram X X X X

“*Please order By model number. Supersedes all previous lists.
Subject to change without notice.



PARTS LIST
ELECTRIC IGNITION
HI-BOY GAS FURNACES

-—
ro

(003
~J

) = ol 1o oL |IeLIcVU IS
8-.-o 8—-8: o,-u-t Q‘: O‘: ‘::: c..:: o.d-
Part No. Description Scolodlenl8diwiiciledled|2d
oIl ol I (I |~ |mIT |~ |~I
5601-004 Belt 39" X
8552-002 | Capacitor 5/370V b4 b4 x
8402-001 Fan and Limit 11" x X X
8402-042 | Fan and Limit 11" X X X
8402-007 { Fan and Limit 8"
7003-004 | Filter 16x25 P x X x X X X
171-136 Heat Exchanger X X X
171-140 Heat Exchanger X x x
171-145 | Heat Exchanger 5
171-109 Heat Exchanger
* Housing - Blower 10-7 X X x x
* Housing-Blower 10-9 x x
# Housing-Blower 10-10
* Housing-Blower 12-12
8600-002 | Ignition Wire X X X X X X
5651-060 { Ignition Module X X X X X x
8406-034 | Spill Switch 1709 X ‘ X %
. 8406-036 { Spill Switch 1909 X X
. 8406-037 1 Spill Switch 2209 X
i 8406-038 | Spill Switch 240°
8102-005 | Motor 1/6 hp X X X
8105-008 | Motor 1/3 hp x |
8106-001 | Motor 1/2 hp
8105-009 { Motor 1/3 hp X X
8106-018 | Motor 1/2 hp
5153-005 | Motor Adj. Bracket
8200-033 | Motor Mount Band X x x X X X
8200-U34 | Motor Mount Arm X X X X X
8200-036; Motor Mount Arm X
9010-010 | Orifice - Nat x
9010-008 | Orifice - Nat X X X X
9010-009 | Orifice -- Nat x b4
8406-013 | Micro Switch X X x X x | 'x X X
8554-009 1 Pilot Burner - Nat X 3 X X X x X
5501-012 } Pulley -BElower 6x3/4 X
5501-015 | Pulley-Motor 3ix1/2 x
8407-025 | Transformer x x X X
8201-007 | Transformer w/Relay x b X x
8201-006 | Trans.w/2-speed Relay X X X
5651-023 | Valve-Nat.1/2 x 3/4 x
5152-004 | Wheel-Blower DD%-7A x x x
5152~010 | Wheel-Blower DD10-7A x
5152-0148 | Wheel-Blower DD 10-9A X X
5152-042 | W <l-Blower CL220
5152-015 | Wheei-Blower DD10-10A
5651-062| Valve - Nat. 1/2 x 3/4 X X x| x x x
4046-102] Wiring Diagram X X X
4046-103 | Wiring Diagram X x X

*Please order by model number.
Supersedes all previous lists. Subiect to change without notice.
2



PARTS LIST
COUNTERFLOW GAS FURNACES
12-87
=] ) Q =)
s |s |28/88|28]28 g8
<o =] Q™jlo™|lo™~ o~ o~
Part No. Description - - R TR S P T
ool iqgllod |l WV x|l go
OWILlioIl|leIi~X|~X] —I|—x
8402-046 | Fan and Limit 11" X b x x X
8402-045( Fan and Limit 8" x X
7003-001| Filter 10x20 P (2) ] ()| x X
7003-003{ Filter 15x20 X X X x X
171- 148 | Heat Exchanger x X x
171- 139 | Heat Exchanger X X
171- 143 | Heat Exchanger X X
* Hous;n glower’ 1 x X X
* ousmg ower — X X
* Housing - Elower 10—ﬂi X x
8402-014 | Limit Switch x b x X X b X
8406-032 | Spiil Switch 1500 X X
8406-0331 SpiTT Switch 160D X
R406-034 | Spill Switch 1700 X )
8406-035] Spill Switch 1809 X
8406-036 | Spill Switch 190 X X
{ 8102-005 | Motor 1/6 hp X x
8105-008 | Motor 1/3 hp X
t 8105-009 | Motor .1/3 hp X X
| 8106-018 | Motor 1/2 hp X X
; 8200~033 | Motor Mount Band X x x X x X X
8200-034 { Motor Mount Arm X X X X x X
8200-036¢ | Motor Mount Arm X
9010-0190 | Orifice - Nat X
9010-008 | Orifice ~ Nat x b X X
1 3010-009 | Orifice - Nat X X
8554-002 | Pilot Burner X x X X X x X
8406-013 } Micro Switch x b x X b x x
8554~003 | Thermocouple X X X X X X X
8407-006 { Transformer x X
8201-007 | Transformer w/Relay X x
8201-006 | Transformer w/2-speed relay X X X X X
5651-032 | Valve - Nat 1/2 x 37§ - X x
5152-004 | Wheel - Blower DD9-7A x X
5152-014 | Wheel - Blower DD10-9A X X
5152-010 | Wheel - Elower DD10-7A x
5152-015 | Wheel - Blower DD10-10A X x
8552-002 | Capacitor 5/370V b X X
5651-061 | Valve - Nat. 1/2 x 3/4 X X X X x
4o46-100 Wiring Diagram x x ]
4046-101 | Wiring Diagram x x x x x

*Please order by model number.

Supersedes all previous lists.

Subject to change without notice.
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PARTS LIST

ELECTRIC IGNITION
COUNTERFLOW GAS FURNACES

12-87
3l.8la8]la8a8
o |lo |evlaw|d0|8u|S0
S8 ~|8512CleC|e|=es
Part No. Description cleodlonildll82328
WLl X|{oT|=T{~T|~T|~T
8552-002 | Capacitor 5/370V X X X
8u402~-046 Fan and Limit 11" X x X X X
8402~-045 | Fan and Limit 38" x X
7003-001 Filter 10x20 P (2) {(2) X x
7003-003 { Filter 15x20 P X X X % x
171- 148 | Heat Exchanger X X X
171- 139 | Heat Exchanger X X
171- 143 | Heat Exchanger X X
* Housing ~ Blower 10-7 X x x i
* Housing - Blower 10-3 X X j
* Housing - Blower 10-10 x |x
8600-002 Ignition Wire X X X X X X | x
8402~014 | Limit Switch 140° X X X X X X X
8406-032 | Spill Switch 150° x X
8406-033 | Spill Switch 1609 X
BA06-03F | SPITT SWTtCh 1700 X "
8406-035| Spill Switch 180° X
8406-036 | Spill Switch 1900 X X
8406-013 | Micro Switch x [ x |x |x {x i:x  x
8102-005 [ Motor 1/6 hp x X i
8105-009 [ Motor 1/3 hp X x *
8105-008 | Motor 1/3 hp x |
8601-018 | Motor 1/2 hp X - x
8200-033 | Motor Mount Band x X x x x X X
8200-034 | Motor Mount Arm X X X X |x x
2200-036 { Motor Mount Arm X i
5651-060 | Ignition Module x x x x X X ix
9010-010 | Orifice - Nat x
9010-008 { Orifice - Nat x x x | X
9010-009 | Orifice -~ Nat X x
8554-009 | Pilot and Orifice -~ Nat x X x x b X |x
8607-005 | Terminal Block x X x x x x | x
8407-025 | Transformer 20VA x x
8201-006 | Fan Relay w/Trans. X X b x x
5651-023 { Valve - Nat. 1/2 x 3/4 X X
5152-004 | Wheel DD3%-7A (blower) X X
5152-014 Wheel DD10-9A {blower) x x
5152-015 Wheel DD10-10A (blower) x X
5152-010 | Wheel DD10-7A (blower) x
5651-062 } Valve - Nat. 1/2 x 3/4 x x X X X
40o46~-102 | Wiring Diagram X X
4oue-103 Wiring Diagram X X X X X

Supersedes all previous lists.” Subject to change

without notice.
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S86 INTERMITTENT PILOT SYSTEM TRAQUBLESHOOTING

START

TURN THERMOQSTAT
(CONTROLLER) TO
CALL FOR HEAT.

TURAM GAS SUPPLY OFF

NOTE; BEFORE TROUBLESHOOTING. FAMILIARIZE YOQURSELF WITH THE
STARTUP ANO CHECKOUT PROCEDURE

POWER TO St
{23 Vae NOMINAL)

CHECK LINE VOLTAGE POWER, LOW YOLTAGE TRANSFORMER,
LIMIT CONTROLLER, THERMOSTAT (CONTROLLER) AND
WIRING. ALSO, CHECK AIR PRAOVING SWITCH ON COMBAUS-
TION AIR BLOWER SYSTEM (IF USED).

vzs\b

SPARK ACROSS
IGNITER/SENSOR GAP

L

YES

h 4

e v s i ® CHECK FUSE—~REFUACE IF
NQ NECESSARY
SPARICAT 586 i
IGN. STUD. # REPLACE 588, 1F FUSE OKAY.
SPARK OKAY?
YES

®CHECK IGNITION CABLE, GROWUND WIRING., CERAMIC INSULA-
TOR AND GAP, AND CORRECT.

SCHECK BOOT OF THE IGNITION CABLE FOR SIGNS OF MELTING
OR BUCKLING, TAKE PROTECTIVE ACTION TO SHIELD CABLE
AND BOOT FROM EXCESSIVE TEMPERATURES.

TURN GAS SUFMY ON

PILOT BURNER LIGHTS?

ji

YES

b4

® CHECK THAT ALL MANUAL GAS VALVES ARE QPEN, SUPPLY
TUBING AND PRESSURES ARE GOUD, AND M1LOT SURNER
ORIFICE IS NOT BLOCKED.

& CHECK ELECTRICAL CONNECTIONS BETWEEN 586 AND PILOT
OPERATOR ON GAS CONTROL.

& CHECK FOR 3 Ydc (588G ONLY) OR 15 Vac (S8SEF.H QNL YY)
ACRQOSS PY—MV/PV TERMINALS ON 586; IF YOLTAGE IS OKAY,
REPLACE GAS CONTROL, IF NOT VOLTAGE, REPLACE 586.

SPARK STOFS WHEN
MLOT IS LITT

NQTE: IF 556G AND N GO INTQ LOCKOUT, RESET SYSTEM.

YES

h 4

O CHECK CONTINUNITY OF IGNITION CAESLE AND GROUND wIRE.
¢ CHECK THAT MLOT FLAME COVERS ELECTRAODE.
®1F CHECKS ARE OKAY, REPLACE 586 MOCDULE.

MAIN BURNER LIGHTS?

y

i

®#CHECK FOR 10 Vde {NOMINAL ON 588G ONLY) OR 25 Vae (S86E.F
AND H ONLY) ACROSE MV-MVPV TERMINALS, IF NQ VOLTAGE,
REPLACE 588,

& CHECK ELECTRICAL CONMNECTIONS BETWEEN 588 ANO GAS
CONTROL. |F OKAY, REPLACE GAS CONTROL OR GAS CONTROL
QPERATOR.

SYSTEM RUNS UNTIL
CALL FOR HEAT ENOS?

NO

NOTE: IF 386G AND H GO INTQ LOCKOUT, RESET $YSTEM,

YES

|

® CHECK CONMTINUITY OF IGNITION CABLE AND GROUND WIRE.
MOTE: {F GRQUNQ IS POOR QR ERRATIC, SHUTDOWNS MAY
QCCUR OCCASIONALLY EVEN THQUGH QPERATION IS NORMAL,
AT THE TIME OF CHECKOUT.

@ IF CHECKS ARE OKAY, REPLACE 586 MOOULE

CALL FOR HEAT ENOGS

SYSTEM SHUTS OFF7

NO

-

® CHECK FOR PROPER THERMOSTAT (CONTROLLER) QPERATION.

* REMOVE MV LEAD AT 588; {F YALYE CLOSES, RECHECK
TEMPERATURE CONTROLLER AND WIRING; {F NOT, AEPLACE
GAS CONTROL

[ TROUBLESHOOTING ENDS l REPEAT PROCEDURE UNTIL TROUBLEFREE OPERATION IS OBTAINEO.
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