MANUAL 2100-129cC \

INSTALLATION INSTRUCTIONS

MODELS

HI-BOY
LO-BOY
COUNTERFLOW

- HIGH ECONOMY
GAS FURNACES




APPLICATION

This is a forced air gas furnace for indoor installation in
buitding constructed on site. The furmace installation must
conform with local building codes and ordinances or, in their
absence with the National Fuel Gas Code, ANSI Z223.1-1984,
and the Nationai Electrical Code, ANSI/NFPA 70-1987. It i3 the
personal responsibility and obiigation of the purchaser to
contract a qualified installer to assure that instaliation Is
adequate and is in conformance with governing codes and
ordinances.

HIGH ALTITUDE APPLICATIONS

Rating of gas utilization equipment are based on sea level
operation and need not be changed for ogperation at elevations
up to 2,000 feet. For operation at elevations above I,000 feet
and, in the absence of specific recommendations from the focal
authority having jurisdiction, equipment ratings shall be
reduced at the rate of 4 percent for each 1,000 feat above sea
level before selecting appropriately sized equipment. (Ref,
ANS! Z223.1-1984, Par. 8,12},

TRANSPORTATION DAMAGE

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

1. Mote on delivery receipt of any damage to container.

2. Notify carrier promptly, and request an inspection.

3. In case of concealed damage, tha carrier must be notified
as soon as possible within 15 days after delivery.

4, Claims for any damage, apparent or concealed, shouid be
filed with the carrier, wusing 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 freight bill or indemnity in lieu thereof.

c) OQriginal invoice or certified copy thereof showing trade
and other discounts or deductions,

d} Copy of the inspection report issued by carrier's
representative at the time damage is reported to
carrier.

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

~

LOCATING THE FURNACE

When

selecting a location for the furpace, observe the
following points:
1. The furnace should be set on a level floor. If the floor

may become damp or wet at times, the furnace should be
supported above the floor using a concrete base, bricks,
patio blocks, ete., making sure adequate support is
available for the furnace. Counterfiow furnaces require use

of combustible fioor base if installed on combustible
surface. The combustible floor base is not part of the
furnace and must be ordered separately. Furnaces

approved for instailation on combustible flooring shall not
be instailed directly on carpeting, tile or other combustible
material other than wood flooring.

The furnace should be as centralized as practical
respect to the air distribution system.

with

Provisions must be made for venting combustion products
outdoors through an individual venting system,

Provide at least the minimum clearances specified in Fig. 1
for flre protection, proper operation and service access.
These clesrances must be permanentty maintained., The
combustion and ventilating air openings in the frant of the
furnace must never be obstructed,

Minimum service clearances must take precedence over fire
protection clearances [minimum installation clearances).

All modeis
installation.

are approved for a wutility réom or closat

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

FIGURE 1. MINIMUM CLEARANCES (INCHES)
Minimum Installation Clearances Minimum Service Clearance
Left Right
Model Top Front Vent Back Side Side Floor Front Sides Back
a6, 000 " + ©
Lo-Boy 1 6 &* A 0 0 1 C 2 18 4
115,000 O]
Lo-Bay 1 & 6* A 1] 1] i} Cc 24 18 24
145,900 (D
Lo-Boy 1 6 6* A 0 0 [} c 4 18 24
60,000 +
Hi Boy 1 6 6* 4 0 ] [l Cc 24 ] ]
86,000 +
Hi-Boy 1 & 6 A 0 0 1 C 24 o 0
115,000 *
Hi-Boy 1 6 6* A 0 0 0 c 24 0 ¢
60,000 +
Counterflow ! & 6* A 0 0 u NC 24 0 0
86,000 +
Counterfiow 1 a 6% A Q a 1 NC 24 0 1]
115, 000
Counterflow ! 6 544 0 0 o NC % o ¢
(D Minimum clearance at least one side for access to rear of furnace.
* Clearance may be 1 inch when Type B-1 vent is used.
+ Clearance may ba 0 inch when Type B-1 vent is used.
&  Clearance may be 2" when approved side wall vent material is used.
C  Floor may be cwnbustible material.
NC  Floor must be non-combustibla. Can be Installed on combusatible flooring only when
installed on special base available from factory.




DUCT WORK

The air distribution system should be designed and installed in
conformance with Manuals 7 or 7A published by Air
Conditioning Contractors of America {ACCA), as set forth in
their Manual K.

CAUTION

When a furnace is installed so that supply ducts
carry air circulated by the furnace to areas outside
the space containing the furnace, the return air
must also be handled by a duct{s) sealed to the
furnace casing and terminating outside the space
containing the furnace. This is to prevent drawing
possible hazardous combustion products into the
circulated air.

When the furnacs is used in connection with a cocling unit*,
the furnace shall be installed paraflel 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 manuaily
operated, must be equipped with means to prevent operation of
either unit, unless the damper is in the full heat or cool
position,

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

COMBUSTION AND VENTILATION AIR

The furnace and furnace room must have an adequate supply
of air for safe combustion and ventilation. The provisions
necessary o assure an adequate air supply will vary
depending upon differences In the tightness of house
construction and in the location of the furnace, Methods of
providing air from some typical situations are described below.
Cansult local codes and ordinances for reguirements 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| 2223, 1-1984,

EXAMPLE 1 --FURNACE LOCATED IN AN UNCONFINED SPACE

A. If the furnace is located in a basement or other large,
open area of a conventionally built house (lcose
construction}, the ajr that leaks into the buliding normally
will provide an adequate air supply.

EXAMPLE 2 -~ FURNACE LOGATED IN A CONFINED SPACE

A. When the furnace is In a closet or utility room, install two
open grilles in a wall or door opening to the rest of the
house. Each grllle must have a free area of at least one
square inch for each 1000 Btuh of total input rating of all

as appliances in the confined space. Refer to Figure 2,
Fﬁe grliles m* 3t communicate with other open areas having
adequate air infiltration from outdoors.

B, If the buliding is tightly constructed, not enough outside
air may enter for safe combustion. Install a fresh alr duct
from a point near the burners to the ocutside or to a
ventilated attic or crawl space, Refer to Figure 3. This
duct must have a free area of at |east one square inch for
each 8000 Btuh of total input of all gas eppliances in the
space. The minimum dimension of a rectangular duct must
not be less than three inches.

CAUTION

When a furnace is installed in a closet or utility room, never
use this room as a return air plenum,

FIGURE 2 -~ FURNACE LOCATED IN CONFINED SPACE
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GAS SUPPLY AND PIPING

General Recommendations

1. Be sure the gas line complies with the local codas and
ordinances. or in their absence with National Fuel Gas
Code, ANSI 2223.1-1984,

1. A sediment trap or drip leg must be installed in the
supply line to the furnace.

3. A ground joint union shall be instailad in tha gas line
adjacent to and upstream from the gas valve and
downstream from the manual main shut off valve.

4, A 1/8" N.P.T. plugged tapping accessible for test
gauge connection shall 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 installed 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 toc far. Vaive distortion or
malfunction may resuit from excess pipa within tha
control. Use pipe joint compound resistant to the action
of liquified petroleum gases on male threads only. DO
NOT use Teflon tapa. See iilustrations.

B. Refer to Figure 8 for Gas Pipe Sizes for natural gas. If
more than one appliance is supplied from a single ling
size, capacity must equal or exceed the combined input
to afl appliances, 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, tha system should be checked for leaks. This
can be done by watching the 1/2 cubic foot test dial and
allowing 3 minutes to show any movement, and by sosping each
pipe connection and watching for bubbles. If a leak is found,
make the necessary repairs immediately and repeat the abave
test. The furnace must be isclated from the gas supply piping
system by closing the manual shutoff valve on the combinatign
gas caontrol valve during pressure testing of the gas supply
piping system at pressures up to 1/2 psig. The furnace must
be disconnected from supply piping and supply plping capped
during any pressure testing of supply piping system at test
pressures in excess of /2 psig.

Defective pipes or fittings should be replaced and not
repaired, Never use a flame or flre in any form to locate gas
leaks, use a soap solution,

After the piping and meter have been checked completely,
purge the system of air, DO NOT bleed the air inside the
furnace. Be sure to relight ail the gas pilots on other
appliances that may have been extinguished because of
interrupted gas supply.

WIRING

CAUTION
For vyour personal safety, turn off
electric 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 Natlonal Electrlcal
Code, ANS1/NFPA 70-1984,

ELECTRICAL POWER SUPPLY

Run a separate 120 volt, 15 ampera, &0 Hz, AC circuit from a
separate fuse or circuit breaker in the servica entrance panel.
Locate a shut off switch at the furnace, Make connections from
this switch to furnace junciion box as sHown In the furnace
wiring diagram,

~

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 9/16 1

PROPER PIMING PRACTICE

2IMPERFECT  conrRoL

THREADS USE MODERATE AMOUNT OF DOPE

THREAD PIPE RIGHT LENGTH LEAVE 2 END THREADS BAHEE

FART-)

FIGURE B - GAS PIPE SIZES - NATURAL GCAS

Length of Plpe Capacity —- Btu Per Hour Input

Pipe, Ft. Pipe Size

Iy g " =174

10 132,000 278,000 330,000 1, 050, 000
20 82,000 190,000 350, 000 730,000
e 73,000 152, 000 285, 000 590, 000
40 63,000 130,000 245, 000 500, 000
50 56,000 115, 000 215,000 440,000
50 50, 000 105, 000 195, 000 400, 000
70 46,000 96, 000 180, 000 370, 000
80 43,000 90, 000 170, Q00 350,000
100 38,000 79,000 150,000 305, 000

FIGURE 9 - TYPICAL GAS PIPING

Y
1/2* Manuat
Shut-off Yalve
Furnace
Jacket T 1/8" W.P.T. Plugged
Tapping Pressure
Gauge Port
/2" Union
1/2% 2 4 Nipple
172 st BN —
Vrzn Tee
r"__" 172% 1 4 Nippie
Furnace GnJ
Valvas ——
ed T 1/ Cap
!

*Qy valve 13 covered to prevent dirt froa enteripg.
Rexove cover oniy when ready Lo connect piping,




_URE 4 -- CHIMNEY QR VENT CAP INSTALLATION

FICURE & -~ VENT THROUGH FLOOR

Vent Cap*

10 fi. —
=

2 Ft. mintmum §f any
partian of butiding
is within 10 ft.

hnrimnulu——‘—r\]__

_ :

2 Ft, Minlmum for
Gas Yent System

3 Ft. Minimum fpe
Chimney

1 inch clearance required to combustible material.
& tnth clearsnce required for single wall pipe.

*Type B-1 vent shown,

FIGURE 5 --HORTZONTAL RUN PENETRATING COMBUSTIGLE WALL

[~y
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FIGURE 7 -- VENT THROQUGH CEILIN
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VERTICAL VENTING INSTRUCTIONS

This furpace may be vented directly to the outside through a
suitable chimney. This furnace as shfpped from the factory is

suitable for a dedicated flue only. It is not suftable for yse

with PVC, CPVC, ABS type plastic pipe. With the addition of
optional Tfieid-Tnstailed Common Venting Kit, it fs suitable to
common vent this furnace along with another gas burning
applfance to a single chimney for ease of installation. Refer
to section on Common Venting beginning on pg. 16 of this
instruction manual for complete detafls. The vent must be
tnstalled in compliance with the National Fuel Gas Code (ANSI
Standard £223.1-1984,) and these instructions.

GENERAL INSTRUCTIONS

1. The wvent connector must be aluminum pipe and shail be
the same size as the flue outiet on the furnace. Keep the
vent as short and direct as possible, Type B-1 pipe is
recommended,

2. Maintain a minimum clearance of &' (1" for B-1) to any
portion of the vent connector from any adjacent
combustible materials. Single wall wvent connector is
permitted only within the same space (room or area) as the
furnace, B-1 vent is required whenaver the vent is
enclosed or passes through floors, walls, ceilings, roofs or
furred-out spaces. Joists, studs, floors, dry wail,
paneling, sheating, rafters, roofing and other materiais
classified as combustible must not be closer than "
clearance to the B-1 vent.

3. If connected into masonry chimney, the vent pipe must be
inserted into, but not Dbeyond the inside wall of the
chimney.

4. The gas vent must extend at least I feet above the highest
peint where it passes through the roof of a building (3
feet for a chimney) and at !east 1 foot higher than any
portion of a building within a horizontal distancs of 10
feet. See Figure 4,

5. The vent pipe system shall be installed so as to avoid
excessive turns which create unhecessary rasistance to
flow of vent gases.

6. Horizontal runs shall be as short and direct as pussible.
The maximum length of a single-wall vent pipe shall not
exceed 75 percent of the height of the vent system, The
maximum length of a Type B-1 double wall flue connection
shall not exceed 100 percent of the height of the wvent
systam,

7. All horizontal vent pipe shall be pitched upward from the
furnace at least 1/4 inch per foot.

8. Al vent systems shall be adequately supported to maintain
proper clearances, !0 prevent physical damage, and to
prevent separation lo juints.

9. Vents passing through an exterior combustible wall must
use a ventilated wall thimble, See Figure 5,

10. Vents passing through floors or ceilings must be
fire-stopped. See Figure 6 and Figure 7,

11, Horizontal portions of the vent system shall be supported
to prevent sagging. Pipe strap or equivalent means should
be used every 3 o 5 feet depending upon pipe juint
lengths,

12, A furnace shall not be connected to a chimney flue

serving a separate appliance designed 0 burn solid
fuel, )

SIDEWALL VENTING INSTRUCTIONS

This furnace may be wvented horizontally and vented through a
sidewall only when using _an approved, scaled, high temperature
plastic vent system as detailed below. When Installed with
this type of venting system the pressure within the vent
becomes positive pressure and thus requires the special sealed
vent system,

This change fn pressure changes the furnace from a Category I
to a Category III appliance. The marking on tlwe furnace need
not change as this construction has been AGA drsign certified
as a3 dedicated alternate vent system.

The sealed vent system must be a dedicated vent and cannot
serve any other fuel burning appliance. Common venting {s not
permitted for this type of venting installation. The
requirements and limitatfons of horizontal yenting are very
strict. All _horizontal vent  {nstallations must be made in
accordance with these fnstructions.

APPROVED SIDEWALL VENT CUHPUNENT;\\\x‘

Description Plexco Pt. No. Hart & Cooley Pi:

3" x 5 ft. pipe 901220 —
3" x 10 ft. pipe — JuP1o
3" coupiing 901218 3uC
" tee 901214 kL
Drain plug 901462 3P
3" x 90 Deg. Elbow 902299 3JUES90
3" x 45 Deg. Elbow 903958 JUE4S
Wall Thimble -— IUWT
Termination 901971 uTT
**4 to 3 reducer * 4UR3

*Use alum{num 4™ toHJ" reducer
**115,000 & 145,000 BTU models must fncorporate a 4" to
3" reducer st the flue connector.

APPROVED SEALANTS:

NAPA Balkamp--765~1469

GE--C-550

Hart & Cooley—3URTV

Dow Corning--732

Or equivalent silicone adhesive (400 degree )

GENERAL INSTRUCTIONS

1. The maximum vent length {s 40 total equivaient feet with
each 45 dagree elbow counting as 2 1/2 feet and each 890
degree elbow counting as 5 feet., Do not count the vent
termination in this measurement.

Exampla: 20 feet of straight vent pipe with 3-90 degree
elbows equals 35 equivalent feet.

2. The minimum vent length is 3 feet and 1 90 degree elbow.

3. A1l horizontal runs must slop upwards not less than 1/4
inch per foot from the furnace to the vent terminal.

4. A1l horizontal pipe must be supported every five feet to
prevent  sagging, low spots 1in the vent may collect
condensate and prevent furnace operation.

5. A1l horizontal vent instailations must have a minimum 18"
vertical rise out of furnace outlet. See fig. 7A.

6. A 2 Inch clearance from combustibles must be mafntained for
the entire vent system,

7. AlY horizontal vent fastallations must have a drain fitting
within the first 18 inches from the furnace. Sae fig. 7A.

8. A1l drain Yines from the drain Fitting must be installed in
3 manner to form a water trap in the drain 1fne. See fig.
7A.

9. Any drain Tine located 1n an unconditioned spage must be
protected from freezing, The freezfng of the drain line
can cause¢ drain blockage resulting in condensate entering
the combustion air blower and causing premature failure.

LOCATIDN OF VENT TERMINAL

The vent Ilocation must meet the requirements listed in the
following instructions or applicable codes, whiciever specifies
the most clearance or strictest limitations,

1. The vent terminal must be a minimum of 14 inches abave
ground level, above normal snow levels and.a minimum of B8
{max. 10) inches out from wall. See fig. 7A and 7B.

2. Mot above any walkways.

3. Should the vent terminal be located adjacent to a public
walkway, 1t must be not less than 7 feet above grade.

4. The vent terminal must be 4 feet from and not above any
door or window.

5. At Tleast 3 feet above any forced air inlet terminal
servicing any other appliance ‘ltocated within & feet
horizontally.

6. At least 4 feet horizontally from electric meters, gas
meters, regulators and relief equipment.

7. Under certain wind conditions some building materfals may
be affected by flue products expelled in close proximity teo
unprotected surfaces, Sealing or shielding nf the exposed
surfaces with a corrosion resistant material (such as
alumfnum sheet) may be required to prevent stafoing or
deterforation,

8. Do no locate vent too close to shrubbery as flue product
may stunt or kill them,




CAUTION

As a natural part of the unit's operation, normal products of
combust fon, including water vapor are vented to the
atmosphere. 5ince the outside afr temperature can be well
below 12 degree F., it is possible that the water vapor in
the exhaust will freeze, causing an ice buiidup around the
discharge opening of the pipe. During periods of extremely
cold weather and prolonged operation of the furnace, this {ce
build-up could become quite large. The manufacturer does not

recommend the instaflation of these units in locations above
frequent vehicular and/or pedestrian trafiic. The fce
bulld~up could present a potentially hazardous sftuatfon {f

i1t beccmes dislodged. The mapufacturer will HNOT be held

responsfble for any injury or property damage resulting from
any fimproper Installation.

ASSEMBLY OF VENT

1. Follow pipe manufacturer's fnstructions for cutting pipe
and sealing pipe at various ceonnections.

VENT PASSAGE THROUGH A COMBUSTIBLE WALL

1. Vent passage through a combustible wall is permitted when
the instructions below are fgilowed,

A. When penetrating a framed wall {inper and outer wall
with space between the two walls) use the wall thimble
listed on the preceding page. This thimble can be used
on walls 2 inches to 8 inches thick. If penetrating a
combustible wall which 1s 30 linear feet or more from
the appliance no thimble is required and a 0 inch
clearance is acceptable. If the wall is less than 30
iinear feet from the appliance the wall thimble must be
used. See figure 7C,

B. When penetrating a single wood wall such as a header,

footer or Jjoist (2x8, 2x10, 2x12, etc.) a 1 iInch
clearance mist be maintained. This is achieved by
cutting a five inch diameter hole in the wood, and,
with a 6" x 6" or larger sheet of non-combustible
material (aluminum, galvanized, etc.) cut a 3 inch
diameter hole in the center. Fasten this sheet of

material to the
the 1 inch hole
The vent pipe can

outside of the header or footer with
centered Inside of the 5 inch hale.

now be run through the 3 inch hole
while maintaining the 1 1nch clearance from
combustibles. If the combustible wall fs located 30
linear feet or further from the appliance, the above
steps are not necesgsary and a 0 inch clearance {s
acceptable. See figure 7D.
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ELECTRICAL GROUNDING

A. RECDMMENDED GROUNDING METHOOD

When Installed, the furnace must be electrically grounded
in accordance with local codes or in the absence of local
codes, with the National Electrical Code, ANSI/NFPA No.
70-1984. Use a #14 AWG copper wire from green screw or
green ground wire on the furnace to a grounded
connectlon In the service panel or a properly driven and
electrically grounded ground red.

B. ALTERNATE GROUNDING METHOD

If the recommended grounding method is impossible,
permanently ground the furnace from the ground connector
to a grounded cold water pipe* using a separate, green
colored, Insulated conductor of appropriate size. THIS,
HOWEVER, |S NOT RECOMMENDED.

*Cold water pipe 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
permanantly grounded.

THERMOSTAT

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

All 24V wall thermostats have heat anticipators to compensate
the thermostat for various system controls and allow the best
pessible cycle rates. Some snticipators 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 the gas valve. Most gas valves currently
used are rated at .80 but check the rating of the valve on the
furnace being installed to be sure,

Failure to adjust the anticipator Jever to correspond to the
actual current draw through the thermostat will cause severe
shart cycling If set too low and room temperature may never
attain the thermostat set point, and if set too high, will cause
room temperature Lo overshoot the set point.

NOTE: Optional damper does not change anticipatar setting.

BLOWER OPERATION

All models are three or four

speed direct drive and are
equipped with a heating-cooling blower relay. When matched
with the appropriate wall thermostat offers menual blower

operation from the wall thermastat for air circulation.

CAUTION
After the furnace is operating with filters
installed and all cabinet panels are in place,
check tha temperature rise thraugh the unit to
Insure it is within the range specified on the
furnace rating plaie. {f it is not, adjust
blower speed until the temperature rise is
within specified range.

FIELD INSTALLED EQUIPMENT

Wiring to be done in the fieid between the furnace and devices
not attached to the furnace, or between separate devices which
are field Installed and located, shall conform with the
temperature limitation for Type T wire [63°F rise (36°C)] when
installed in accordance with the manufacturer's instructions.
Refer to wirlng diagrams. oages 17 thry 14,
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FILTERS

All models are shipped with filters, See Figure 10 for sizes.
Hi-Boy models have the filters in their intended pasitions,
Hi-8oy models are shipped with filter an the left side. They
can alternately be located on right side or bottom. See
fullowing information. The counterfiow models require a bracket
installation and final filter location projects into return air
plenum attachment te furnace, see Figures 11 and 12. Refer to
Figures 13 and 14 for Lo-Boy models.

FIGURE 10
FILTER SIZES FOR GAS FURNACES

Model Size
86,000 Lo-Boy (1) 18-3/4 x 20 P
115,000 Lo-Bay (1) 22-3/4 x 20 P
145,000 Lo-Boy (2) 13 x 20 P
Alt Hi-Boys (1) 16 x 25 P
60,000 Counterflow (1] 15 x 20 P
BE,000 Counterflow {2) 10 x 20
115,000 Counterflow H% :3 : gg E

P = Permanent

FILTER LOCATIONS-~REMOVAL AND REPLACEMENT
PROCEDURES - ALL HI-BOY FURNACES '

To remove filters from ALL sectional Hi-Boys, first remove the
upper burner deor and then the lower blower compartment
door by grasping lop of door and pull up and away from the
furnace. Then, remaove the "5" clip and spring by pulling the
clip towards the front of the furnace.

For right hand side filter !ocation, relocate filter and retaining
spring assembly to right side filter brackets.

For right hand side filter !ocation on the 60,000 modet
furnaces, the optional filter rack is required because there s
no room between the blower motor and right side of furnace to
remave or install filter.

Models with standard
built-in filter for
side inlet

Internal view
w/blower door
removed.

Foam Type
Filter

Alternate bottom
filter location

N

The filter may now be removed simply by pulling it towards
the center of the furnace and outward,

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

This filter is the permanent high velocity type faam filter
which may be washed and wused over and over. DO NOT
replace it with a fiberglass filter of the same sjze.

To replace filter, reverse the above process.

TEx25x1
Permanent
Filter

To remove fllter from the optional external filter rack, grasp
the exposed end of the filter and pull from the fiiter rack.

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

This filter is the permanent high wvelocity 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, reverse the above process.

ALTERNATE BOTTOM FILTER LOCATION

All Hi-Boy models have a remaveable pane! on the base for a
bottom return air installation,

To utilize this feature, remove the fill plate by bending the
four tabs up 930°, Relocate filter retainer spring from side to
bottom brackets, Leave the four tabs bent in the upright
positien as thaey will now serve to keep the filter positicned
left to right,

On the £0,000 model the standard 16x25x! filter must be cut
down to 12x25x1. See illustration below.

Cut along top of rit with metal
shears, Remove top § inches,

7 > . ~
7 7




FILTER LOCATIONS ~- COUNTERFLOW MODELS

Counterflow modeis normaily have filters installed in the return

air plenum above the furnace unless a common return air/filter
grille is used.

The electrical switch should be turned "off* before tha front
door to furnace is remaved. After removing the front doar,
remove the left side fiiter door in the upper sectioan of tha

furnace. Refer to tha illustrations below for proper filter
locations.

60,000 MODELS

FILTER LOCATIONS -~ LO-BOY MODELS

Lo-Boy models have the filters installed in the return air
cabinet section of the furnace. They are accessible from the
rear of the furnace by removing the blower /filter access door.

The electrical switch should be turned ™off' prior to remeoving
the access door,

B 6, 000 and 115,000 Modals
Rear view with Blower/
Filtar Access Door Remaved

N

§

-
i
&
Filter Rumoval=—f,
Do nat place matal ,/M.tal
acreaw in plenum in Screw

§
3

Mo

]

this I.Ocatien/——' p]

front or rear

Remove left
tilter doar —

Blower 11

- —— - ———————— —— —— e ar ]

Attach filter support to furnace ms shown with
two sheat metal scraws. The fllter can ba
installed and removed through the laft filtar door.

FIGURE 11

86,000 and 115,000 MODELS

Filtar Suppart .
(field installed &3 Filters

shown). (Sas Fig.10 for size and
{Pre-punched .. Number of filters for above
holes, 1 screw ce« [y, modals)

quired in frant 3y

ang back flanges)|

Plenum

Filter
Remnval-u.‘.!_\
L

Do not place
screw in .
plenum in
this location. \

Remova felt
filter &.I_____ Lb
Blowor._________/

e s — s ——

FIGURE 12.

5

of filtars.

54 5 S seera 10 o
g g gg g’;( size and number

Tl —~Suppert Angle

S

4

Blower
FIGURE 13.
145, 000 Models
Rear View with Blower/
Filter Access Door Removed
L 1
rd Hiwe Filters
5 { ( { «|l| See Fig.10
for size and
{ number of
s { { g << g filters.
g s { ( { 5{ S< { Rear Filter
7 Support
7 \
s
ter
Support ol
Blower
FIGURE 14.



SEQUENCE OF OPERATION

On a call for heat from the thermostat the DPST relay coil is
energized through the normally closed contact of the ajr
proving pressure switch. When the relay coil is energized, the
relay contacts close which simultaneousiy energizes the induced
draft blower and locks in the relay coil. Once sufficient draft
is established, the ignition module will be energized through
the normally open contact of the Pressure switch. The pilot
ignition electrode will begin to spark and pilot valve will be
energized allowing pilot gas flow. Upon establishment of pilot
burner flame, adequate fiame for burner ignition is proved to
control module at which peoint main gas valve is energized and
spark is discontinued,

MAINTENANCE INSTRUCTIONS

The furnace and its vent system should be Inspected annually
by a qualified service agency, generally prior to the heating
season.

NOTE: PRIOR TO THE START OF ANY OF THE FOLLOWING
MAINTENANCE PROCEDURES SHUT OFF ALL POWER
TO THE UNIT.

Routine maintenance procadures are the responsibility of the
owner and are contained in the Owner's Manual. These are
briefly outlined below;

1. Air_Filters. Check the condition on at least a monthly
basis when the furnace is in use or replace whenever it is
necessary.

2. Lubrication Reguirements. Direct drive motors are
permanently lubricated, no maintenance required. The
induced draft blower motor should be oiled every six
months with SAE20 motor ail,

3. Check Temperature Rige. Adjust blower speed if necessary
to eblain a temperature rise within the range specified an
the furnace rating plate.

4. Basic Examination of Furnace, Visual inspection of pilot
flame and the main burners. Also inspection of the burner
compartment and the vent system for scoting and scaling.

5. Periodic Inspection of the VYent System. Visual inspection
of the vent system from the furnaca tc the chimney for
any leaking or defective parts.

6. Periodic Inspection of Drain Line, On  fnstallations
with sidewall venting the drain iime should be {nspected
monthiy for blockage or possible freezing. Blockage of
drain lines can result in premature combustion air blower
failure,

REPLACEMENT PARTS

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

Parts list covering all of the normally serviceable items are
shawn on page 9. When ordering parts or making inquiries
pertaining 1o any of the furnaces covered by these
intructions, it is very 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 aiternate part} are issued to the service agency.

SERVICE AGENCY PROCEDURES

1. The intermittent pilot lights only when the thermastat cails
for heat and the main burner lights within a few seconds
thereafter. 1t is recommended that any observation of pilot
or main burner operation be done only with the burner
compartment door in place and viewing through the
combustion air slots.

The pilot flame can be adjusted by removing the pilot
adjustment cover screw. Turn jnner adjustment screw
clockwise to decreare and counterclockwise to increase pilot
flame. Be sure to replace cover screw a.ter adjustment to
prevent possible gas ieakage.

3/8to 1/2 inch
imsn .5 to 12,7 Millimetres)
ADJUSTMENT [

™ INSULATED
ELECTRODE

INTERMITTENT PILOT

2. Observe the main burners in operation, viewing through
the combustion air slots. The flame shouid be mastly
"blue® with possibly 2 little arange (not yeilow) at the tips
of the flames. The flames should be in the center of the
heat exchanger compartments and not impinging on the
heat exchanger surfaces themselives. .

Observe the fire until the blower starts (there is a normal
delay period until the heat exchanger warms up). There
should be no change in the size or shape of the flame. If
there is any wawvering or blowing of the flame on blover
start-up, it Is an indication of a possible leak in the heat
exchanger.

The air shutters are factory adjusted completely open. If
flashback occurs, the air shutters may be closed slightly
to prevent the flashback.



PARTS LIST

High Economy Hi-Boy Gas Furnace 1/88
PART NO. DESCRIPTION 60,000 86, 000 115,000
8552-002 Capacitor 5/370¥ X X
8552-004 ;¢ Capacitor 7.5/370V X
8402-042 Fan and Limit 11" X X X
7003-004 Fitter 16x25 P X X X
171-101 Heat Exchanger X
*] 171-104 Heat Exchanger X
171-107 Heat Exchanger £
* Housing - Blower 10-7 X
* Housing - Blower 10-9 X
* Housing - Blower 10-10 X
8109-001 Combustion air blower X X X
8600-002 Ignition Wire X X X
5651-060 | Ignition Module X X X
163-0031 Manifold Assembly X
163-002 Manifold Assembly - X
[ 163003 Manifold Assembly X
1 8105-008 | Motor 1/3 hp X
8i105-009 | Motor 1/3 hp X
8706-018 | Motor 1/2 hp X
8200-003 | Motor Mount X X
5451-011 Motor Mgunting Parts X X X
9010-010 1 Orifice - MNat X X X
8406-013 | Micro Switch X X X
8554-009 { Pilat Burner - Nat X X X
8406-021 Pressure Switch X X X
82071-0u48 | Relay - DPST X X X
8201-006 | Transformer w/2-Speed Relay X X ! X
5651-062| Valve - Nat. 1/2 x 3/4 X X X
9010-015 | venturi - 2 Cell X
9010-016 § Venturi - 3 Cell X
3010-017/ Venturi - & Cell X
5152-0101 Wheel - Blower DO10-7A X
5152-014 | Wheel - Blower DD10-9A X
5152-0151 Wheel - Blower DDIC-10A X
8200-028 Motor Mount X
4046-104 | Wiring Diagram X X X

*Supply model number and serial number when ordering parts.
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PARTS LIST

High Economy Counterflow Gas Furnace

1/88

PART NO.

DESCRIPTION

60, GO0

86, 000

115,000

8552-002
8552-004
8402- ous

Capacitor 5/370V
Capacitor 7.5/370V
Fan and Limit 11"

8402~ p4s5
7003-001
7003-003

Fan and Limit 8"
Filter 10x20 P
Filter 15x20 P

(2)

171-123

171-124

171-125
*

Heat Exchanger
Heat Exchanger
Heat Exchanger

*
*

Housing - Blower 10-7
Housing - Blower 10-9
Housing - Blower 10-10

8600-002
8109-0071
8402-014

Ignition Wire
Combustion air blower
Limit Switch 140°

HKoOX X |x

163-001
163-002
163-003

MaanOId Assemb[y
Manifold Assembly
Manifold Assembly

MK o

>

8406-013
8105-009
8105-008

Micro Switch
Motor 1/3 hp
Motor 1/3 hp

=

pad

P

31056018
8200-003
5451-011

Motor 1/2 hp
Motor Mount
Motor Mounting Parts

>

5651-060
9010-010
8554-C09

[gnition Module
Orifice - Nat
Pilot and QOrifice - Nat

8406-021
8201-048
8201-005

Pressure Switch
Relay - DOPST
Fan Relay w/Trans.

o B O 4

HKoX ORXKix X OXIxX X

5200-028
5651-062
8010-015

Motor Mount
Valve - Nat. 1/2 x 3/3
Yenturi 2-Cell

s

XM oIx o ok o x|

901C-0T¢
9010-C17
5152-014

Venturi 3 Cell
Yenturi 4-Cell
Wheel DD10-9A (blower)

5152-015
5152-010
4046-1Q5

Wheel DD1C-10A (blower)
Wheel DDI0-7A (blower)
Wiring Diagram

*Supply model number and serial number when ordering parts.
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PARTS LIST

High Economy Lo-Boy Gas Furnace

1/88

Part No. Description 86,000 115,000 145, 000
8552-002 Capacitor 5/370V X
8552-004 Capacitor 7.5/370V X
8552-026 Capacitor 15/370V X
8402-0U43 Fan and Limit 8" X X
B402-042 Fan and Limit 11" X
7003-014 Filter - 18-3/4 x 20 P X X -
7003-015 Filter - 22-3/4 x 20 P —F:_,_m et
7003-016 Filter - 13 x 20 P x
171128 Heat Exchanger x
171-127 Heat Exchanger X
171-126 Heat Exchanger X

* Housing - Blower 10-9 X

* Housing - Blower 10-70 X
8600-002 Ignition Wire X X X
8109-001 Combustion air blower X X X
8200-028 Motor Mount X
163-002 Manifold Assembly X
163-003 lanifold Assembly X
163-004 Manifold Assembly X
8406-013 Micro Switch X X X
8105-009 Motor 1/3 hp X
B106-018 Motor 1/2 hp X
8107-004 Motor 3/4 hp X
8200-003 Motor Mount X
8200-026 Motor Mount X
5451-011 Motor Mounting Parts X X
9010-010 Orifice - Nat X X X
8554-009 Pilot and Orifice - Nat X X X
5651- 060 Ignition Module X X x
8406~021 Pressure Switch X X X
8201-o048 Relay - DPST X X X
8201-006 Fan Relay w/Trans. X X x
5651-062 Valve - Nat. 1/2 x 3/4 X X
5651-023 Valve - Nat. 1/2 x 3/4 X
80i0-016 Venturi 3 Cell X
9010-017 Venturi 4 Cell X
9010-018 Venturi 5 Cell X
5152-014 Wheel DD10-9A (blower) X
5152-015 Wheel DDI10-10A (blower) X
5152-050 Wheel and Housing Assembly x
4046-107 Wiring Diagram X X X

#Supply model number and serial number when ordering parts.

12
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386 INTERMITTENT PILOT SYSTEM TROUBLESHOOTING

START

TURN THERMOSTAT
(CONTROLLER] TO
CALL FOR HEAT,

TURN GAS SUPPLY OFF

NOTE: HEFORE TROUBLESHOOTING. FAMILIARIZE YOURSELF WITH THE
STARTUP AND CHECHKOUT PROCEDURE.

POWER TO 58&7
1215 Vac HOMINAL)

NGO

CHECK LINE VOLTAGE POWER, LOW VOLTAGE TRANSFORMER,
LIMIT CONTROLLER. THERMOSTAT {CONTROLLER} ANO
WIRING, ALSO, CHECK AR PROVING $WITCH ON COMBUS.
TION AR BLOWER SYSTEM (IF USED).

vss+

SPARK ACRDSS
IGNITER/SENSQR GAP

NO

PULL IGMITION
LEAD AND CHECK
SPARK AT 586
IGN. 5STUD.

@ CHECK FUSE~REPLACE IF
NECESSARY.

® REPLACE 586, IF FUSE OKAY.

NQ

YES

y

SPARK QRAY!

ves*

SCHECK IGMITION CABLE. GROUND WIRING, CERAMLIE IRSULA.
TOR AND GAP, AND CORRECT,

®CHECK BOOT OF THE IGNITION CABLE FOR SIGNS OF MELTING
QR BUCKLING. TAKE PROTECTIVE ACTION TO SHIELD CABLE
AND BQOT FROM EXCESSIVE TEMPERATURES,

TURN GAS SUPPLY ON

PILOT BURNER LIGHTS?

o)

YES

Y

LBl

® CHECK THAT ALL MANUAL GAS VALVES ARE OPEN, SUPPLY
TUBING AMD PRESSURES ARE GOOD, AND PILOT BURNER
ORIFICE IS ROT 8LOCKED,

® CHECK ELECTRICAL CONNECTIONS BETWEEN 585 ANQ PILAT
QPERATOR QN GAS CONTROL.

® CHECK FOR 8 Vde ($86G ONLY) OR 25 Vac [SA6E.F.H QNLY)
ACRQSS PY=MV/PV TEAMINALS ON 536: IF VOLTAGE 15 OKAY,
REPLACE GAS CONTROL_IF NOT VOLTAGE, AEPLACE S4E,

SPARK STOPS WHEN
PILOT (S LITT

NO

NOTE: IF 586G AND H GO INTO LOCKOUT, RESET SYSTEM.

YES

A\ 4

®CHECK CONTINUNITY OF IGNITION CABLE AND GRAOUND WIRE,
® CHECK THAT PILOT FLAME COVERS ELECTRODE.
®IF CHECKS ARE OKAY, REPLACE $38 MODULE.

MAIN BURNER LIGHTS?

NOD

YES

Ny

@ CHECK FOR 10 Vde (NOMINAL ON $86G ONLY) OR 25 Vac (S88E.F
AMO H ONLY) ACRQSS MV-MV/PV TERMINALS. IF NO VOLTAGE,
REPLACE 586,

® CHECK ELECTRICAL CONNECTIONS BETWEEN 586 ANO GAS
CONTROL, IF QKAY, AEPLACE GAS CONTROL OR GAS CONTROL
OPERATQR.

SYSTEM AUNS UNTIL
CALL FOR HEAT ENDS?

NO

NOTE: IF 586G AND H GO INTO LOCKOUT, AESET SYSTEM.

YES

¥

® CHECK CONTINUITY OF IGNITION CABLE AND GRDUND WIAE,
NOTE: IF GROUND 15 POOR OR ERRATIC, SHUTOOWNS MAY
OCCUR OCCASIONALLY EVEN THOUGH OPERATION 15 NORMAL
AT THE TIME OF CHECKOUT.

® I[F CHECKS AAE OKAY, REPLACE 586 MODULE.

CALL FOR HEAT ENOS

SYSTEM SHUTS OFF?

MO

YES
~y

L 44

® CHECK FOR PROPER THERMOSTAT (CONTROLLER] OPERATION.

® AEMOVE MV LEAD AT S36; IF YALVE CLOSES, RECHECK
TEMPERATURE CONTROLLER AND WIRING; LF NOT, REFLACE
GAS CONTROL

l TROUBLESHOOTING ENDS ‘ REPEAT PROCEOURE UNTIL TACUBLEFREE OPERATION 15 OBTAINED.

18.42C
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COMMON VENTING REQUIREMENTS

™~

For common venting this furnace with another gas burning appliance, the
addition of a Common Venting Kit is required. This kit is field installed by the
installing contractor following the instructions packaged with the kit. 1t is a
very simple procedure requiring only the removal and reinsertion of two SCrews

and the reconnection of one wire.

The Kkits that are required are detailed below:

A Input Rating Common Venting
Furnace Model Btu/Hour Kit No.
IH60D36A ,B,C 58,000 8620-005
IH85D48A B, C 86,000 8620~006
IH115D48A ,B,C 115,000 8620-0046
[C60D36A,C 58,000 3620-011
1C85D42A,C 86,000 8620011
IC115D48A,C 115, 000 8620~-011
IL85D42A ,C 86,000 3620-006
IL115D48A ,C 115,000 8620-006
IL145D60A,C 145,000 8620-005

There are some minimum specifications that apply to the common venting system

design. These
illustrations as shown:

are outlined below with

additional

reference made to

the

Minimum Common
Minimum Vent Pipe Connector

Furnace Total Vent Furnace Vent 3" Water 4" Water
Model Height "H" Connector Size Heater Heater
IH60D 36A,8B,C 8 3" ym y
IH85D48A ,B,C g 3" yu ym
IH115D48A,B,C g Yt gH g
IC6aD36A,C g 3 yn y
ICBSDHZA,C 8! yo yn yn
IC115DugA,C g' yu Bu 5N
IL85DY2A,C 8! 3n yn yn
IL115D48A,C 8" yn 5h gn
IL145D 60A,C g um gH g

See the following Figure illustrations for common venting arrangements:

Furnace Vented With Vented With

Model 3" Water Heater 4" Water Heater
IH6OD 36A ,B,C Fig. 15, 16 Fig. 17, 18
IH85D48A ,B,C Fig. 15, 18 Fig.17, 18
IH115D 48A,8B,C Fig. 19, 20 Fig.TQ, 20
1C60D 36A ,C Fig. 15, 16 Fig. 17, 18
1C85D42A,C Fig. 15, 16 Fig. 17, 18
IC115D48A, C Fig. 16, 17 Fig. 19, 20
IL85D42A,C Fig. 15, 16 Fig.17, 18
1L115048A,C Fig. 19, 20 Fig..19, 20
[L145D60A, C Fig. 19, 20 Fig. 19, 20
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A |
4“ 4“
3" tp 4" ' 3% to 4"
Total Vent Increaser Total Vent % 7 Increaser]
| Height 8° Height 8° ’
|
! i Connector
Connecton 3 3 Rise 18"
Rise 2! " 1 " Connector
3 to 4' . "
Y 'Min. Increaser = —*— *hse 10 __f_3
t + 3 fMin. 3" to 4" +
kL 5L Increaser 514
Furnace Water Furnace Water
35n Heater 57u 35" ‘ HE&tEr
50 Gal 50 Gal.|57"
1 1 l 1
Figure 15 Figure 16
| i
[
4"
Total Vent 4n Total Vvent
Height 8' Height 8°
i | ‘ Connector
Connecton qu c " o Rise 13"
|Rise 2! L onnecto L "
fMin. 3" to 4 Lo &mse 10" __f3
- Increase : —
LZ% T rMm. t *
3" 3" to 4" 24
Increaser
Furnace Water Furnace Aater
35" Heater 35" Heater
50 Gal. | 57" 50 Gal. |57"
Figure 17 Figure 18

18
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-
i |
1 " ar 4" to ke
Increaser
Total Vent 3" or 4" to 5" Total Vent
Height &' Increaser . Height g
L 51l ————— ’Z
i
] i Connectar
Rise 1&° ;
§?22e2?°‘ 4" to 5" i__ 3" Connecto ;" %'

1 minl Increaser i gRise 10" _jj ;
“ 4n LZ%(“:"* ‘ ‘ TMin. 2%(4u} "‘
5%(3") 4" to 5" 55(3") ‘
20 Increaser .
Heater Heater ;
50 Gal 50 Gal j
| _5

| | |

Figure 19 Figure 29
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