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NATURAL GAS ONLY
2509622; 2539622; 2559622
3509622; 3539622; 3559622
5009622; 5039622; 5059622

MODELS:
PROPANE GAS ONLY
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5009621; 5039621; 5059621
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INSTALLATION & OPERATING INSTRUCTIONS MANUAL

WARNING: Improper installation, adjustment,
alteration, service, or maintenance can cause
injury or property damage. Refer to this
manual. For assistance or additional
information, consult a qualified installer,
service agency or the gas supplier.

Top-Vent Wall Furnace

WARNING: Installation and repair must be
done by a qualified service person. The
furnace should be inspected before use and at
least annually by a professional service
person.

WARNING: Do not install this furnace (Natural
or L_P. Gas) in mobile homes, trailers or
recreational vehicles.

Version disponible
en Espanol
llame al
(909) 825-0993, ext. 237

WARNING: If the information in this
manual is not followed exactly, a fire
or explosion may result, causing
property damage, personal injury or
loss of life.

- Do not store or use gasoline or other
flammable vapors and liquids in the
vicinity of this or any other appliance.

- WHAT TO DO IF YOU SMELL GAS

* Open all windows.

* Do not try to light any appliance.

* Do not touch any electrical switch.

* Do not use any phone in your building.

* Extinguish any open flame.

* Immediately call your gas supplier
from a neighbor’s phone. Follow
the gas supplier’s instructions.

¢ |f you cannot reach your gas supplier,
call the fire department.

- Installation and service must be
performed by a qualified installer,
service agency or the gas supplier.

Williams Furnace Co., 250 West Laurel Street, Colton, CA 92324 U.S.A.




Introduction
Tha fallowing steps are all needed for proper installation and safe oparation of your furnace. If you have any doubts as to any requirements, check
with local authorities. Cbtain professional help where needed. All of checks and adjustments in the Start-Up Procedures are vital to the proper and

safe operation of the furnace.

Basic Description

Always consult your local heating or plumbing inspector, building
department or gas ufility company regarding regulations, codes or
ordinances which apply to the installation of a vented wall furnace.

No electric power is required unless furnace is equipped with an optional
blower accessory.

The efficiency rating of this furnace is a product thermal efficiency rating
determined under continucus operating conditions and was determined
independent of any installed system.

Single wall models described in this manual, are installed in a 2x4 stud
wall between studs spaced 16 inches center-to-center. They may be
surface mounted to a wall using the optional free standing kit model
no. 4901.

Warmed air is discharged into the room in which the furnace is located.

The furnace contains a single multi-shot gas bumer.

Combustion air is drawn in from the room where the furnace is located and
is vented out of the top of the furnace vertically through vent piping in

the stud space to a roof vent top. (Vent equipment is not supplied with
furnace).

Convection causes room air to circulate from the floor upward afong the
front, back, and sides of the combustion chamber, and then back to the
room.

The furnace combustion chamber is built of heavy-gauge steel treated for
corrosion resistance. The furnace cabinet is also constructed of heavy-
gauge steel and has been finished with a heat-resistant powder paint.
The front of the cabinet is fully louvered.

The furnace controls are located behind an access door on the lower
front of the furnace. All models are equipped with AGA/CGA listed gas
valves and pilots.

Note: This furnace is equipped with a vent safety shutoff system,
designed to protect against improper venting of combustion products.
Operation of this wall furnace when not connected to a properly installed
and maintained venting system or tampering with the vent safety shutoff
system can result in carbon monoxide (CO) polsoning and possible
death.

Helpful Installation Information

The following booklets wil! help you in making the installation:

ANSI/NFPA 70, or current edition “National Electrical Code”.
In Canada: CSA C22.1 Canadian Electrical Code.

American National Standard Z223.1 or current edition “National Fuel
Gas Code".

Obtain from - American National Standards Institute, Inc., 1430
Broadway, New York, N.Y. 10018. In Canada CAN/CGA B149.

Unpacking Your Furnace

The furnace is shipped assembled. The cabinet must be removed for
the furnace installation.

1. Open carton and carefully lift off face panel.

2. Remove small parts bag and header plate from lower pottion of
furnace.

3. Stand furnace upright.

Note: Check the bumer rating plate, located in burner compartment, to
make sure your furnace is equipped to operate on the type of gas
available (either natural or L.P. gas). DO NOT convert unit from natural
gas to L.P. gas or from L.P. gas to natural gas without the proper
manufacturer’s gas conversion kit.

Basic Tools Needed

Hand drill or property grounded electric drill

Expansion bit 1/2 inch to 1-5/8 inch or 1/2 inch and 1-1/2 inch blade bits
1/8 inch drill bit (metal)

Six-foot folding ruter or tape measure

Screwdriver (medium blade)

Hammer

Pliers (wire cutting)

Screwdriver (phillips head)

Stud locator or small finishing nails

8- and 12-inch adjustable wrenches
Two -10-inch or 12- inch pipe wrenches
Tin Snips

Gloves and safety glasses

Basic Materials

Pipe and fittings to make connections to furnace
Pipe joint compound resistant to L.P. gasses.
Vartical venting materials.

Minimum wire size is #14 gauge copper.
Electrical supplies are required if blower accessory is being installed.

Opticnal Accessories
1. Blower Acgessories 2901, 2907. May be used on all modsls and mounts on top of the furnace. This blawer increases circulation of warm air

through
the heated space. A 115V outlet adjacent to the furnace is required.

2. Trim Strip Kit 4701: Meta! strips, painted with durable soft-white powder paint, provide a trimmed look to your installation.

3. Free Standing Accessory 4901: May be used with all single sided models. This kit allows the furnace to be on the surface of a wall.

4, Rear Outlet Registers 6901, 6919, 6920: May be used with single-sided models when recessed into a standard 2x4 inch interior stud partition. This
kit directs some of the heated air into the room opposite the one in which the furnace is instailed.

5. Qval BAW Vent Kit 9901: This U.L. listed BAV vent kit contains four feet of oval double-wall vent pipe, plate spacers and base plate or hold down
plate that starts the venting from the top of the fumace. See Vent Installation page for some additional items you will need.

6. Vent Adapter Kit 9902: Optional vent adapter, typically used when the furnace is vented into a chimney.



Safety Rules

WARNING

READ THESE RULES AND THE INSTRUCTIONS
CAREFULLY. FAILURE TO FOLLOW THESE RULES
AND INSTRUCTIONS COULD CAUSE A
MALFUNCTION OF THE FURNACE. THIS COULD
RESULT IN DEATH, SERIOUS BODILY INJURY,
AND/OR PROPERTY DAMAGE.

INSTALLATION MUST CONFORM TO LOCAL CODES. IN
THE ABSENCE OF LOCAL CODES, INSTALLATION MUST
CONFORM WITH THE NATIONAL FUEL GAS CODE, ANS!
Z223.1. THE APPLIANCE, WHEN INSTALLED, MUST BE
ELECTRICALLY CONNECTED AND GROUNDED [N
ACCORDANCE WITH LOCAL CODES OR, IN THE
ABSENCE OF LOCAL CODES, WITH THE CURRENT
NATIONAL ELECTRICAL CODE ANSI/NFPA NO. 70.

IN CANADA

1. INSTALLATION MUST CONFORM TO LOCAL
CODES OR, IN THE ABSENCE OF LOCAL
CODES, THE CURRENT CAN/CGA B14¢9
INSTALLATION CODE.

2. THE APPLIANCE, WHEN INSTALLED, MUST BE
ELECTRICALLY CONNECTED AND GROUNDED
IN ACCORDANCE WITH LOCAL CODES OR, IN
THE ABSENCE OF LOCAL CODES, WITH THE
CURRENT CSA C22.1 CANADIAN ELECTRICAL
CODE.

3. REFERENCE IS MADE IN THIS MANUAL
REGARDING GAS TYPE AS L.P.G. BE ADVISED
THAT L.P.G. IS NOT AVAILABLE IN CANADA,
REFER TO PROPANE/L.P. GAS.

1. Use only manufacturer’'s replacement parts. Use of any
other parts could cause injury or death.

2. DO NOT install this furnace in an alcove, confined space
or near a fireplace.

3. DO NOT install these furmnaces in a travel trailer,
recreational vehicle or mobile haome,

4. MAINTAIN all clearances specified in section “Locating
Wall Furnace and Thermostat” and “Vent Installation”.

5. BE SURE furnace is for type of gas to be used. Check the
rating plate by the gas valve in the lower cabinet. Do not
change it to use other gases. Unsafe operation could result
and could cause bodily injury and death.

6. For natural gas, the minimum inlet gas supply pressure
for the purpose of input adjustment is 8" water column. The
maximum inlet gas supply pressure is 7" water column.

For L.P. gas, the minimum inlet gas supply pressure for the
purpose of input adjustment is 11" water column. The
maximum inlet gas supply pressure is 13" water column.

7. Any safety screen, guard or parts removed for servicing an
appliance must be replaced prior to operating the appliance to

WARNING

8. INSTALL the furnace vent directly to the outdoors, so that
harmful combustion gases will not collect inside the building.
Follow the venting instructions for your type of installation
exactly. Use only the type and size of vent pipe and fittings
specified.

9. BE SURE to provide for adequate combustion and
ventilation air. The flow of this air to the furnace must not be
blocked.

10. NEVER vent flue gases into another room, a fireplace or
any space inside a building. This could cause property
damage, bedily injury or death.

11. NEVER test for gas leaks with an open flame. Use soap
suds to check all gas connections. This will avoid the
possibility of fire or explosion.

12. ALLOW furnace to cool before servicing. Always shut off
electricity and gas to furnace when working on it. This will
pravent any electrical shocks or burns.

13. DUE TO HIGH TEMPERATURES, locate the furnace out
of traffic and away from furniture and draperies.

14. ALERT children and adults to the hazards of high surface
temperature and warn to keep away to avoid burns or
clothing ignition.

15, CAREFULLY supervise young children when they are in
the same room with the furnace,

18. DO NOT place clething or other flammable material on or
near furnace.

17. INSTALLATION and REPAIR must be done by a qualified
sarvice person. The appliance should be inspected before
use and at least annually by a professional service person.
Mare frequent cleaning may be required due to excessive lint
from carpeting, bedding material, etc. It is imperative that
control compartments, burners and circulating air passages
be kept clean.

18. BEFORE INSTALLING: To avoid electrical shack, turn
off electrical circuits that pass through the wall where you are
going to install the furnace.

19. BE AWARE of good safety practices by wearing personal
protective equipment such as gloves and safety glasses to
avoid being injured by sharp metal edges in or around
furnace and while cutting or drilling holes in wood and or
sheet metal.

20. CAUTION: Label all wires prior to disconnection when
servicing controls. Wiring errors can cause improper and
dangerous operation. Verify proper operation after servicing.

21. Do not store or use gasoline or other flammable liquids
or vapors near the furnace.

DO NOT USE THIS HEATER IF ANY PART HAS BEEN UNDER WATER. [IMMEDIATELY CALL A QUALIFIED
SERVICE TECHNICIAN TO INSPECT THE HEATER AND TO REPLACE ANY PART OF THE CONTROL SYSTEM
AND ANY GAS CONTROL WHICH HAS BEEN UNDER WATER.




Locating the Furnace
4. When furnace is properly installed with legs resting on floor plate,

The furnace is installed between 2x4 inch wall studs spaced on 16-inch
centers or a stud space that can be framed in to 16 inches.

Consider the foliowing pcints before attempting to instail the furnace:

Caution

Do not make cut outs in the wall or ceiling before

checking in the attic for ceiling joist locations and
proposed venting.

1. Place the furnace near the center of the space to be heated for
good air circutation. Do not put it behind a door or draperies. Do
not install it in a closet, alcove, hallway or where the furnace could
be isolated by closing doors to the heated space. Do not locate the
furnace where a door could swing over the front panel, or where
circulation could be retarded by furnitura or cabinets.

2. Check the minimum spacing neads as shown in Figure 1.

3. The top of the furnace must be at least 16 inches from the ceiling.
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it sets the dimension from the face panal to the bare floor. (2-1/2
inches approximately depending on the thickness of floor plate).

A protective barrier (metal or wood), cut to match the width and
depth of the fumace, should be used to cover aver any floor
coverings such as carpet or sheet vinyl that might be finished off
under the furnace. At no time should the dimension from the
bottom of the face panel to the protective barrier be less than
1-1/2 inches.

. The side of the furnace may be as close as 4 inches to the wall.

The recessed portion may have 0 inch clearance to combustible
material.

. To provide adequate clearance and service access, the front of

the furnace must face the open room. Do not place anything
closer than four feet to front of cabinet.

. After picking a location, inspect the wall, floor, attic and roof

areas. Make sure there are no pipes, wiring, bracing, etc., that
would interfere with furnace or vent installation. If required move
thern or pick a new location.

. Be sure that gas piping and electrical wiring can be brought to the

location. Electrical wiring required for optional blower accessory.

. It installing the thermostat on the wall, locate the thermostat

approximately five faet above the floor on an inside wall where it
will sense the average room temperature.

Avoid the following:

HOT SPOTS: COLD SPOTS:
Concealed pipes or ducts Concealed pipes or ducts
Fireplaces Stairwells-drafts
Registers Doors-drafts

TV sets Unheated rooms on
Radios other sids of wall

Lamps DEAD SPOTS:

Diract sunlight Behind doors

Kitchen Comers and alcoves

After picking a location that meets the requirements, make sure
there are no pipes, wiring, or anything else that will interfere with
thermostat installation. If required, move or pick a new location.

Combustion and Ventilation Air

Warning
Danger of illness bodily injury or death. The furnace
and any other fuel burning appliance must he provided
with enough fresh air for proper combustion and
ventilation of flue gases. Most homes will require that
outside air be supplied into the furnace area.

The high cost of energy for home heating has brought about new
materials and methods used to construct or remodel most current
homes. The improved construction and additional insulation has
reduced the heat loss and made these homes much tighter around
windows and doors so that infiltrated air is minimal. This creafes a

problem to supply combustion and ventilation air for gas-fired or other

fuel burning appliances. Any use of appliances that pull air out of the
house (clothes dryers, exhaust fans, fireplaces, etc.) increases this
problem and appliances could starve for air.

The combination of a tight energy efficient home with the use of
exhaust fans, fireplaces, clothes dryers, and gas appliances result in
more and more air being drawn from the house.

Carbon monoxide can be the result. Carbon monoxide or “CQO" is a
colorless, odorless gas produced when fuel is not burned completaly
or when the flame does not receive sufficient oxygen. Automobiles,
charcoal, wood fires, improperly vented or air-starved coal, oil and
gas furnaces or othar appliances can produce carbon monoxide.

Do not install furnace in the same room or near a wood or solid fuel
burning fireplace.

Be aware of these air starvation signals:

1. Headaches, nausea, dizziness.

2. Excessive humidity - heavily frosted windows, moist “clammy”
sensation.

3. Fireplace smoke, will not draw.

4. Fumace flue backs up.

Air Requirements

The requirements for providing air for combustion and ventilation are
listed in the National Fuel Gas Code NFPA 54/ANSI Z223.1 (in
Canada CAN/CGA B149). Most homes will require that outside air

WARNING: DANGER OF PROPERTY DAMAGE, BODILY INJURY OR LOSS OF LIFE. DO NOT INSTALL FURNACE
IN ANY AREA WHERE OXYGEN IS IN USE.




Combustion and Ventilation Air

be supplied to the furnace area by means of ventilation grilles or

ducts connecting diractly to the outside or spaces open to the
outdoors such as attic or crawl space. The only exception is when the
furnace area meets the requirements and definitions for an unconfined
space with adequate air filtration.

All air openings and connecting ducts must comply with the following:

If the furnace is installed in an area with other gas appliances, the
total input rating of all appliances must be considered when
determining the free area requirements for combustion and ventilation
air openings.

Ducts must have the sama cross-sectional arsa as the free area of
the openings to which they connect. The minimum dimension of
rectangular air ducts must not be less than three inches in length or
height.

Warning
Danger of property damage, bodily injury or death.
Even when a house meets requirements for
unconfined space with adequate air infiltration, it is
recommended that a fresh air intake be installed to
lessen the possible dangers from any future changes
on the home.

Louvers/Grilles and Screens Covering Free Area
QOpenings

It screen is used to cover opening(s), it must not be smaller than 1/4
inch mesh. Use the free area of a louver or grille to determine the size
apening required to provide the free area specified. If the free area is
not known, assume a 20% free area for woed and a 80% free area for
metal louvers or grilles.

Infiltration Air

If your furnace is in an open area (unconfined space), the air that
leaks through the cracks around doors and windows may be enough
for combustion and ventilation air. The doors should not fit tightly. The
cracks around windows should not be caulked or weather stripped.

Spillage means air starvation. A fresh air duct or air intake opening
must be installed to provide air directly to the furnace or other gas
appliance.

If spillage exists or when the furnace is in a building of tight
construction where the windows and doors are weather stripped,
air for combustion and ventilation must be obtained from outdoors
or space open to the outdoors.

VENT PIPE
DRAFT HOOD
/ MATCH
MATCH

TYPICAL

WATER DRAFT HOOD
HEATER WALL G

FURNACE
Figure 2

To determine if infiltration air is adequate, perform the following
checks:

1. Close all doors and windows. |f you have a fireplace, start a fire
and wait untif flames are burning vigorousty.

2. Turn on all exhausting devices, i.e., kitthen and bathroom exhaust
fans; water heaters (gas and electric).

3. Tum on all vented gas appliances, i.e., heating equipment {includes
any rcom heaters), water heaters.

4. Wait ten (10) minutes for drafts to settle.

5. Check for draft hood spillage at each appliance. Hold a lit match two
inches from draft opening. (Figure 2.

No Spillage - Match flame pulls toward draft hood - this indicates
sufficient infiltration air. Return exhausting devices and appliances to
the condition you found them.

Draft hood Spills - If there is spillage at a draft hood (match goes
out or flame wavers away from draft hood) check for plugged flue
connectors and chimneys. Repair stoppage and test again.

If you have a fireplace, open a window or door near the firaplace and
then check for spillage. If spillage stops, do not use the fireplace
without a nearby window or door open until you can supply fresh air by
a permanent duct.

If you have kitchen and bathroom exhaust fans, turn them off and check
for spillage. If spillage stops, do not use exhaust fans (circuit breakers
for fans should be turned off) until you can supply fresh air by a
permanent duct.

Provide opening(s) having a total free area of 1 square inch per 4,000
Btuh of the total of alf appliances. The regquired area is shown in Figure
3. This fresh air opening or duct must terminate at a point not more
than one foot above the flaor. It must have at least ong inch of free
area for each 4,000 Btuh of input of all appliances in area.

Free Area in Square Inches Bach Opening (Furnace Onty)
Based on One Square inch Per 4,000 Btuh.

Required Number of Holes

rominput Squreinch | Sl or Haacar Pates

— N 1-1/2" 2" 3
30,000 7.50 i 7 4 3

35,000 8.75 8 5 2

40,000 10.00 9 5 3

45,000 11.25 10 8 3

50,000 12,50 1" 8 a

60,000 15.00 13 8 4

Figure 3

Furnace Located in Unconfined Space

An unconfined space must have a volume of a minimum 50 cubic feet
per 1,000 Btuh total of all appliances in the area. Adjoining rooms may
be included oniy if there are no doors between the rooms, or if special
provisions are made such as ventilation grilles installed between
connecting rooms. Figure 4 outlines the minimum area in square fest,
based on 8 foot ceiling heights for various Btuh input ratings.

Minimum Area in Square Feet

4,000 Btuh Per
Square Inch *Unconfined Space
Opening M‘:: ?Itt““ Min, Area in Sq. Ft.
Round Rectangular/Square P 8 Ceiling Height
Duct Dia. Duct Size
4* 3'x3 30,000 188
4* 3"x3 35,000 219
4" 3" x 4" 40,000 250
4" 3" x 4" 45,000 281
4" 3" x 5" 50,000 312
4-1/2" 3'x5" 60,000 375 . J
*Can be two or more rooms joined by ventilation grilles.
Figure 4

Furnace Located in Confined Space

If furnace is installed in a confined space, it must be provided with free
air for proper combustion and ventilation of flue gases by one of the
following methods:




Combustion and Ventilation Air

Warning
Danger of property damage, bodily injury or death.
The adjoining unconfined space must have
adequate air infiltration.

t. Air from Inside Building
If the confined space adjoins an unconfined space, provide two
permanent openings. One within 12 inches of the top and another at
the bottom of the room directly connected to the unconfined space.
Each opening must have a free area of at least 100 square inches or
1 square inch per 1,000 Btuh of all appliances combined.

2. Air From Outdoors:
If confined space does not adjcin an unconfined space, then air must
be provided from outdcors or spaces open to outdoors such as attic
or crawl spaces.

Openings for inlet or outiet air should not be made into attic area if attic
is equipped with a thermostat controlled power vent.

Provide two permianent openings, one within 12 inches of top and
bottom of the room connecting directly, or by using ducts, with the
outdoors or areas open to outdoors.

If the opening connects directly, or with vertical ducts, the free area of
each opening must be at least 1 square inch per 4,000 Btuh combined
input of all appliances in the area.

if horizontal ducts are used, the free area of each opening must be at
least 1 square inch per 2,000 Btuh combined input of all appliances in

the area.
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Warning

Danger of iliness bodily injury or death. Draft hood
spillage, with unobstructed vents, indicates that
additional air must be brought into the structure from
the outside. Keep a window open {minimum 2
inches) near the appliance until a permanent
air duct is installed.

Recessed Mount Instaliation

Madel series 25096 and 35096. The maximum recess depth, from rear
of furnace forward is 4-1/2", on models 25086 or 35096 series.

Find the Studs and Ceiling Joists

Use a stud locator or small finishing nails. Repeatedly drive and remove
a nail into the wall in the area of the stud until it is [ocated. Then find
the inside edge of the stud. Leave the nail at this location.

The other stud should be about 14-1/2 inches from the one found. Drive
finishing naits on the inside of this stud. Draw walt cut out to required
size as shown in Figure 8. If wall studs are not on 16 inch centers, see
“Close Off Stud Space™.

Cut Wall Opening
Cut wall opening 14-3/8 inches wide and 66-1/8 inchas high measured
from the top of the floor plate (Figure 8). All corners must be square.

Installation of Rear Outlet Register

The cptional rear outlet register, model no. 6201, may be installed
when the furnace is recessed into the wall. In new construction, install
the rear outlet plaster ground at the same time you install the header
plate. For existing construction, make necessary cut out and install
the plaster ground before you install the furnace. See instructions
packed with accessory and Figure 8.

Do not allow wall finish material to project into the furnace recess.

Do not install rear outlet register where grille may be blocked by a
door, curtains or any other obstruction.

Gas Supply Opening

A hole must be drilled for the gas line. Decide whether the gas line
will come throtigh the floor or wall. Drill a 1-1/2 inch hole in wall or
floor as needed (Figure 8),



Recessed Mount Installation

A= 8E"
MODELS 5009521; 5009522
5009621, 5009622

A=gqT

MODELS 2509621; 2509622
3500521; 3509522 G214
3508621; 3500622 |

ALTERNATE GAS
STUB LOCATIONS ™ |
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Close Off Stud Space

If studs are not on 16 inch centers, cut the hole for the furnace next to
an existing stud and frame in the other side using a 2x4 and spacer
blocks as required. Figure 9.
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Ceiling Plate Opening

Cut away the ceiling plate between the studs where the furnace is to be
installed. Work from the top in the attic. If there is no access o the top,
remove the wall covering betwean tha two wall studs, all the way to the
ceifing. Work through this opening. Cut out the entire plate sc the plate
edges will be even with the inner face of the 2x4 studs. (Figure 10).

install Vent Base Plate (Hold-Down Plate)
Position base plate on top of header plate and fasten with screws.
Note: Hold down plate_is not included.

Header Plate (Vent Support)

Measure upward 62-1/4 inches from the top of the floor plate. Place a
mark on each stud at this distance. (Figure 8). Place the header plate
between the studs with the lower edges even with marks on the studs.
Make sure header plate is level.

Locate rear edge of nailing tabs at back of the header. Nail header plate
to the 2x4 studs which will center the vent collar in the wall. (Figure 8).

Install Ceiling Plate Spacer

Nail the ceiling plate spacers either across or in between the cut aut
section of ceiling plate. If nailed between, end must be bent at 90
degrees. They must be fastened along each long edge of the ceiling
hole to hold the oval vent pipe in the center of the hole. Ceiling plate
spacers preserve structural strength and position oval vent

Figure 8
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pipe in the center of the cut out apening. Ceiling plate spacers are not

included. (Figure 10}.

Electrical Outlet (Optional)

It you are installing optional blower accessory, rough-in a 115V

electrical outlet as shown in Figure 11.
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