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SERVICE GUIDE
Furnaces with Direct Spark Ignition (DSI)

SEQUENCE of Normal Operation
[See page 13 for T2 Serles)

Each step in this operation must be completed in the sequence listed below before the next function will
occur, To properly diagnose a malfunction and correct it, it must be determined at what step the operation of
the furnace falled.

2

When the temperature drops to the thermostat set temperature, the wall thermostat contacts close.

The fan relay coil is energized, completing the circuit to the blower motor, Mote: (Some models
have a 5 to 20 second time delay after the thermostat contacts closa.)

The motor starts, turning the combustion and circulating air blower wheels,

. When the blower reaches the necessary RPMs to close the air operated sail swilch (approximately 1

to 2 seconds), current is supplied through a temperature limit switch to the D.5.1, control module.

- When energized, this DS| module has a built-in 15 second delay to purge the combustion chamber.
. The D.5.1. Module supplies a high voltage spark through the high tension lead to the igniter.

. The gas valve opens.

- The burner ignites.

. The sensor signals presence of a flame and sparking stops. (If a flame is not established within

7 seconds, the system closes the gas valve and locks oul.)

. The lan switch closes on temperature rise. (Not applicable to time delay models.)
. The gas valve closes when either limit swilch or thermostat contacts open.
. The Blower motor stops when the fan switch or time delay relay opens.

GENERAL

Most electrical components, except the motor and sail switch can be checked or replaced while the
furnace is Installed. Do not use a battery charger to power or test furnace. This could damage the control
madule or thermostat.

All testing and repair should be done by qualifiad parsonnal only.

Do not use a screwdriver or any other metal tool to touch any part of the electrode assembly while the
furnace is running.

Do not attempt to operate the furnace with the high tension lead wire disconnected or the electrode
assembly removed from the burner plate.

Do not perform any high polential fest on these furnaces.

A. Thermosial is calling for heat, bul blower does not run.

1

Check for 12 volts DC or 120 volts A.C. at the furnace connection, Correct power source if found to
be below 10.5 volts or above 14.5 valts D.C. or if below 105 volts or above 135 volts A.C. See wiring
diagrams for yvour furnace series and model type.

. Check the circuit breaker. The resat button protrudes 1/4" in the operating (closed) position. When

tripped (open), it protrudes 1/2", Check for shorts and excessive voltage and correct problems.
Push “IN" to reset.

. Check all wiring for correct polarity (refer to wiring diagram), loose connections and possible

shorts,

4. Check the wall thermostat ana wirlng for continuity.
5. After correcting above listed problerm ~heck for voltage at the orange or red motor lead

connection. If 0" VDG, replace relay.
2
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If voitage is present at motor lead terminal and the blower wheel is not obstructed and all wiring is
good, replace the maotor.

B. Blower is nolsy

1.

Check for debris in wheel or looseness. Remove debris, and tighten the wheel properly. If damaged
replace.

2. Check for excessive voltage, and corract,

4,

Check polarity. If ravarsed, motor will whine and run backwards. Air delivery may be too low to
close the sail switch,

Wheeal may be hitting the housing. Adjust the wheel with an Allen wrench,

C. Bilower runs bul burner does nol light

2.

Check for possible air in gas lines. Reset thermostat and cycle tha furnace several times to bleed the
syslem.

Check gas supply pressure while in operation. Supply 11" W.C. pressure to the furnace on ail
propane units, and 7" W.C. pressure 1o natural gas serles with all gas appliances operating. Make
sura the valve knob is in the “ON" position.

. Check wiring for polarity and continuity.

Chack for Iint and dirt in Blower wheal or restrictions in return air passages. Correct ar clean.

5. Check for voltage on both sides of limit switch. If thera is voltage on one side of the switch bul nat

10,

1.

14,

on the other, replace switch. If there is voltage on both sides of limit switch, proceed to step 6.

. Observe if saill switch moves forward or up and down (1o close contacts) when the blower reaches

full RPM. I sail switch is immobile or voltage is not present at both terminals when in closed
position, replace the sail switch,

. Check for voltage al power terminals on control module {refar to wiring diagram). If “0° voltage,

check wire from sail switch, for continuity.

. I sparking is audible approximately 15 seconds after blower starts, but no ignition, check the high

tension wire for continuity, grounding and good connections. Repair it defectiva.

. Make sure electrodes are not grounding, the gap is 1/8" and the ceramic insulator s not cracked,

broken or sooted. Adjust, clean or replace.

If sparking is not audible, remove DSI module and observe if the neon bulb on circult board is
flashing during the trial for ignition period. If not remove the white plastic connector from the circuit
board. Clean the board terminals with a soft, rubber eraser. Check the terminals in the plastic
connector for good contact, I tube still does not flash, replace control medula,

Check for voltage at the gas valve during the trial for ignition period. 11 “0" VDG and connections are
good, replace the modula.

. It the valve does not open with voltage to valve, replace valve.
13,

Electrode sparking, valve open, but the burner will not light. Check the gas supply, vent and air tube
instaliation and blockage. Check for rupture in combustion air hose. Loose hose clamps, loose
blowers, and voltage to furnace,

Check burner adjustment as shown in each series sections.

D. Burner ignites but shuts ol

1.
2.
3.

Check sensor adjustments as shown on page 4, fig. 1

Check the electrode assembly mounting screws and all ground terminais for tightness,
Check continuity through the DS| module to sansor lead.



4. The flame detector circuit uses the ionized gas flame to conduct the flame safe signal. To check,
shut off the power, remove the lead from the sensar and insart a 0-50 micro amp-meter in series
with the sensor and the sensor wire, Attach “PLUS" terminals of meter to sensor wire and
"MEGATIVE" terminal to sensor electrode. Energize the igniter. The reading should be 5 micro
amps or higher, (10", the leads are reversed.) Adjust or replace the electrode if reading is below 5.

5. M reading is 4 micro amps or above and lockout still occurs, replace tha DS module.

E. Main burner will not shut off
1. Make sure the thermostal and the relay contacts are open,
2. Check voltage at the valve terminals. There should be “0" volts.
3. Disconnect leads from the valve. If the valve does not shut off, replace the valve

F. Continuous sparking
1. Continuous sparking is caused by separations in the high tension lead wire or poor ferminal
connections. Repair or replace
G. Erratic blower and/or thermostat operation
1. Check all wiring 1o the furnace.
2. Check for shorts in the main wiring.
3. Dizconnect leads to the gas valva, if the furnace runs properly with leads removed. Replace the gas
valve.
H. Repeated control module fallures

1. Check to be sure that the igniter or the high tension lead is not sparking to the sensor or the lead
wire,

2. Check the voltage from the coach converter. |f over 14% VDC output is present, adjust or replace
the converber.

3. Check to insure that the furnaca raturn air ways and the warm air ducts are not restricted or blocked
and the minimum required return air is provided.

ELECTRODE ADJUSTMENT
FIGURE #1

HEPLACE ASSEMBLY IF
CERAMIC INSULATERS ARE
CRACKED OR BROKEN

IGHITION ELECTRODE

178" ELECTRODE
GaP + 1a2e

SENSOR ROD
GROUND ROD
4



SERVICE GUIDE
Furnaces with Piezo Igniters and Pilot,
Thermocouple systems

Sequence of normal operalion
[(See page 15 for 72 Serles)

Each step in this operation musl be complated in the sequence listed balow before the next
function will cecur. To properly diagnose a malfunction and correct it, it must be determined at
what step the operation of the furnace failad.

1. When the temperature drops 1o a set temperature, the wall thermostat contacts close.

2. The fan relay coil is energized, after a 15 to 20 sacond delay, completing the circuit to the blower
maotor

3. The motor starts, turning the combustion and circulating air blower wheels.

4. When the blower reaches the necessary RPMS to close the air operated sail switch (approximately 1
to 2 seconds), current 15 supplied through a temperature limit switch to the gas valve.

5. The gas valve opens
6. The pilot flame ignites.

GEMERAL

Most electrical components, except the motor and sail switch, can be checked or replaced while the
furmace is installed, All testing and repair should be done by qualified personnel only.

A.  Thermostal is calling for heat, but blower does not run

1. Check for 12 volts DC or 120 volts AC at the furnace connection, Correct power source if found to
be below 10.5 volts or above 14.5 volts D.C. or if below 105 volts or above 135 volts A.C. See wiring
diagram for your furnace series and model type.

2. Check the circuit breaker. The reset button protrudes 1/4" in the operating (closed) position. When
tripped (open), it protrudes 1/2°. Check for shorts, excessive voltage and correct problems. Push
“INT to reset. (FA-TE, not equipped with a manual reset breaker, )

3. Check all wiring for correct polarity (refer to wiring diagram located within each section for your
series unit), looge connections and possible shorts or open circuits.

4, Check the wall thermostats wiring for continuity. Note: Wire installed with staples is subject to
shorts,

5. After correcting above listed problem, check for voltage at orange or red motor lead connection, If
"I VDC, replace relay.

6. If voltage is present at motor lead terminal and the blower wheel is not obstructed, all wiring is
good, replace the motor,
B. Blower is nolsy
1. Check for debris in the wheel or damage or looseness, Remove debris and tighten wheel properly, If
damaged replace.
2. Check for excessive voltage, and corract.
3. Check polarity. If reversed, the motor will whine and run backwards. Air delivery may be too low to
close the sail switch.
C. Blower runs but burner does not light

1. Check for possible air in gas lines. Reset thermostat and cycle furnace several times to blead the
syslem.

2. Check gas supply pressure while in operation. Supply 11" W.C. pressure to the furnace on all
propane units, and 7 W.C. pressure to natural gas series with all appliances operating. Make sure
the valve knob is in the "ON" position, 5



3. Check the wiring for polarity and continuity.
4_ Check for lint and dirt in blower wheel or restrictions in return air passages. Correct or clean.

5. Check for voltage on both sides of limit. If there is voltage on one side of the switch but not on the
other, replace switch. If there is voltage on both sides of limit switch, proceed to step 6.

6. Observe if sail switch moves forward or up and down (to close contacts) when the blower reaches
full RPM, If zail switch 15 immaobile or voltage is not present at both terminals whan in closed
position, replace the sail switch.

7. If the valve does not open with voltage to valve, replace valve.

8. If valve opans, but the burner will not light, check the gas supply, vent and air tube instaliation,
check for rupture in combustion air hose, loose hose clamps, loose set screws on combustion air
wheel or low voltage to the furnace.

D. Main burner will not shut off
1. Make sure the thermostat and relay contacts are opan.
2. Check voltagea at valve terminals, There should be "0" volts,
3. Disconnect the leads from the valva. If the valve does not shut off, raplace the valva.
E. Erratic blower and/or thermostal operation
1. Check the wiring to the furnace.
2. Check for shorts and open circuils in the wirtng.
3. Disconnect leads from the gas valve, if the furnace rung properly replace the gas valve.
F. Pllot will not light
1, Disconnect piezo lead, hald 3716" from ground, deprass plunger, check for spark. If none exists,
replace piezo assembly. If spark is visible, remove pilot or burner assembly and adjust the igniter.
{Refer to figure 2 on page &.)
2. Set the thermostat to turn blower on to purge the combustion chamber. Light the pilot.
3. If pilot goes out when the valve knob is turned from "PILOT" to "ON" repeat step 2.
4, If the pilot goes out when the main burner ignites, adjust pilat and check for malfunctioning sall
switch.
2. If the main burner will net come on. See sactions A, B, G,
B, Main burner will not shut "OFF.” See section D.
G. Pilot will not stay it
1. Gheck the vent installation.
2, Cut off rain deflector from back of the air box, see HF 77 Series, fig. 10 page 26.
3. Check burner plate for loss mica or holes. Seal all holes In the burner plate.
H. Burner pop when lighting
1. Check adjustment gap between alectrode and thermocouple as shown below.
2. Adjust burner head as shown in each series section of this manual,
PILOT ELECTRODE ADJUSTMENT A BEMD EMD OF ELECTRODE UNTIL
FIGURE #2 B SPARK JUMPS FROM A TO 8.

~ N/ {A = ELECTRODE, B = FILOT HEAD)

ELECTRODE

FILOT



PEZD IGNITOR

PIEZO ACTIVATER PLUNGER
FIGURE #3a

- PUSH

odo

©

PILOT VALVE SERVICING
A. Pliot model valve gas adjustment

1. Aemove pilot adjustment cover screw (see figure #3d) and turn pilot adjustment screw to produce
non-blowing blue flamea covarng tap 174" of tharmocouple tip. Replace cover scraw,

B. Pressure regulator adjustment

1. To adjust regulator, remove pipe plug (see figure #3d) from 1/8% NPT pressure tap near valve outiet
and install pressure measuring devica. Remove cover scraw (see figure #3d) to uncover regulator
adjustment screw. Adjust pressure to value stamped on valve. Replace cover screw.

2. If valve fails 1o hold open within 60 seconds after a satisfactory pilot flame is established, check with
millivaltmeter or: (1) check appearance and adjust pilot flame, (2) tighten “G"” bushing, as shown in
figure 3b and make connection to millivoltmeter (3) substitute new thermocouple, (4) replace gas
valve,

C. Millivoltmeter test

1. Use, 0-50 milllvolt scale. Place mater test probes as shown balow. If mater neadla moves to laft of
Zero or no reading is indicated, reverse probes, Take all readings with pilot burning and thermostat
contacts closed. If reading is less than 7 millivolts: (1) adjust pilot gas, (2) clean primary air holes,
(3) clean pilot burner arifice. (4) replace thermocouple.

2. |f reading is 7 milllvolts or more and thermomagnet will not hold open, replace valve.
USE

TEST LEAD CONNECTION e BLUEHING
FIGLURE #3b ADAPTER
A1030500

A

D. Lighting procedure
1. Turn to PILOT. Press dial in and light pilot. Hold for 60 seconds and release.
2. Turn dial counterclockwise 1o ON. Usa this position for main burner-on control.

34, For complete shutdown turn dial clockwise to PILOT, press dial in and turn to OFF. Use this
position when complete shutdown is necessary. (Use PILOT position for tempaorary shutdown.)

VALVE KNOB POSITIONS
FIGURE #3c




MAIM LINE ALUTOMATIGE
VALVE SECTION

VALVE
FIGURE #3d

PILOT ADJFETMENT
COVER SCREW

PILOT CONNEGTION —

THEAMOCOUPLE
COMNHECTION

E. Warning

LMGHTIRGRESET
DAL

REGULATOR ADJLISTING
COVER BCREW

FRESSLRE
REGULATOR

——=—— PRESSURE
TAF

1. Disassembly, reassembly or internal adustment without factory test may result in hazardous
condition, If control does not operate properly after following the INSTALLATION and SERVICE
instructions, complete control must be replaced by qualifiad paraon.

SERVICE SUGGESTIONS

Trouble
Filot will nat stay open afler care-
fully following lighting instructions.

Poasible cause

Pilot flame too small or yellow in
color due o restricted pilot line, dirt
in primary air opening or burner
head, wrong orifice in pilot, drafls
| deflecting pilot flame

Remedy

Clean pilot line, primary line open-
ing and burner head...Change pilot
orifice, Eliminate source of draft,

Loosea or dirty thermocouple
connection

Disconnect thermocouple from
valve, clean contact with fing sand-
paper. Tighten finger tight plus 1/8
turm,

Thermacouple producing insuffici-
ent milliveltage

Check with millivoltmeter, replace if
necessary

Pilot burns, thermostat set to call
for heat, main valve will not opan

Main valve assembly damaged

Replace valve.

Main valve leaks or will not close

Main valve asembly damaged

Replace valve

Schamatic Drdar W urnbar

Mumibar Old Miw
8A F-26 TEA
3EB F-30 TEB
299 A O-24 TAA
geag 0-28 TaB
229G =32 T8C
290 4 F-27 B2A
2208 F-20 B2B
2200 F-32 82C

L Tl L]
200 F-27 82D
ZHE F-29 B2E
ZHF F-a32 B2F

“Minimum to maximum lengths are taken from

back of furnace to outside of coach.”

VENTS
Exhausi Air Box Vet Mgl " Dimension
Tube Ma. Mo KH Mo. M. MinMlas Langih
1648 1651 i) 4 FA-TG & 0" - 4%~
1648 1650 203 HF-TT 4557 = Tip"
(R EEE R ] LTL L] L LT L2t il d
1680 1677 2150 FA-TS & 0 - 3%
1679 1676 2151 HF-80 3w - TR
1678 1675 2145 e = 11%~
LR 2 EE LEE R L L ik
1659 2134 2000 De 0" - 3%
1659 2133 2001 8225 & I - B
Lzt 2132 1998 B232 %" - 8'%%"
135 2134 1836 ACTDC 0" - 3%"
2135 2133 1835 B235 & I -Bw
2137 2132 1034 B241 B - B
. 1"":
/ |
L
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Schematic
Number
b
10h
15
16
20a
28
a1
42
AT
a0
51
52
83
TG
143
144
145
147
14A
149a
1495
149¢
150a
1500
150c
1504
15040
150§
151
152
154
155a
1550
135¢
155d
156
157
158
160
161
162
165
168
170
171
172
173
182
183a
183b
184

PARTS PRICE LIST

FA-72 Series DSI and Pilot Models

Description

72 DS ITT Valve RV2ESBERSE

#66 Oritice (All units)

Thermostatl JT 2B-01

Lirmit 80T 11 200740

5 amp Circuit Breaker 44-100F10

Duct Adapters

Fenwal Valve 5PR-10

ITT Pitiol Viave RVZESB45

3/8 x 3/8 Female EIl 150F-6-6

Jade Thermocouple TN2-14

Piezo Electrode

Piezo Sparker

378w 2% Black Nipple

3/8 x 3/8 Brass Male Ell 149F-6-6
Honaywell Valve VAS00A-1017

Filat 26C1762TV00D

Blower Motor PE24230

Fan Switch 60T12 201375

Burner Door Gasket

DSl Fenwal Limit Arm Assembly

Filat Limit Arm Assembly

DS ITT Limit Arm Assembly

Pilot ITT Wire Harness Assembly (12 voll)
DSl Fen Wire Harness Assembly (12 volt)
Filet ITT Wire Harness Assembly (120 vall)
D51 Fen Wire Harness Assembly (120 woli)
DS1ITT Wire Harness Assembly (12 walt)
DS ITT Wire Harness Assembly (120 volt)
D51 Board Bracket

Blower Wheel Fed 519-305-216-1

Marual Raset Limit

Junclion Box Assembly 12 volt Pilot
Junction Box Assembly 120 volt Pilot
Junction Box Assembly 12 volt DS
Junction Box Assembly 120 valt D51
On=-0ff 1-Way Switch

Pilot Honeywsll Control & Burner Assembly (3 cell)
Converter With Box Assembly

Exteriar Grill Assambly

Interior Grill Assembly

Burner Aszembly {3 cell)

DSl Burner Door and Manifald Assembly (3 call)
Fenwal Electrode 05- 100000446

DSUITT Control and Burner Assembly (3 call)
051 Board 05-152436-002

High Tension Lead Wire Assembly

D31 Retaining Clip

Burner Support Clip

Pilot Orifice TV0O0S ITT

Filgt Crifice TV00R ITT

T-Handie

10

Service
Center
& B2
63
14,02
5.54
B35
226
4472
G452
2,40
4.70
2.80
1010
1.30
1.87
T4.05
T A4
39,32
5.54
1.1
25
253
283
2251
2281
22.61
2261
2261
2261
am
16.89
846
3394
33.95
34.23
34,23
2487
128.83
58.74
18,54
15.98
36,43
65,70
11.54
140,40
4761
5.54
A5
T6
2.4
2,74
1.25

Retall

ha054
R
20.57
7.98
12.07
325
6440
Ba. 7Y
346
677
374
14.54
2.85
289
106.63
10,71
5E.62
7.98
1.48
3630
36,30
36.30
32.58
d2.58
32.56
32,58
32.56
32.56
4,33
2432
1218
48.90
48.90
5021
50.20
4.28
185.52
8515
26.69
23
5246
94,61
18.93
20247
659.82
708
Rl
1.09
4.95
3,95
1.80



PARTS PRICE LIST FA—T2 SERIES DSI AND PILOT MODELS CONTINUED

Schematic Description Sarvice Retail
Number Center

185 Door Lateh £ 11w § 158
186 2-Way Toggle Switch a.58 12.36
188 Pilot Burner Door and Manifold Assembly 4.4 20.75
192 DS Fenwal Control & Burner Assembly (3 cell) 14040 20247
2098 Motor Bracket Assemably (DC) I 5.66 B15
212 Pilot ITT Control & Burmer Assembly (3 cell) 61.76 88.93
241 Filot Tube Assambly 8.00 11.52
258 3 Cell Chamber Assembly 8185  NT.86
265 Ferwal Dpr-10 Valve 50,27 T3.74
7o Gas Ignition Board Field Tesler B5.00  1052%

FLAT RATE LABOR SCHEDULE
FA-T2 Series D.S.1. Model

Schematic Description of Replacement Part Set Up Time Replacement
Number Time :
2 Gas Valve a0 min, 30 min.
145 Fan Motor 30 min. 15 min.
16, 147 Limit Switch — Fan switch 30 min. 15 min.
148 Burnar door Gasket 30 min. 15 min.
150 Wiring Harness Complete 30 min. 30 mimn.
0 Blain Burner Orifice 30 min. 30 min.
152 Blower Wheel 30 min. 15 min.
168 Electrogde assembly 30 min, 10 mim.
162 Burners 3 Cell 30 min. 30 min.
154 Manual Heset Switch 30 min., 15 min,
155 Junction Box AC-DC 30 min. 20 min.
156 OM-0FF Switeh (DC anly) 30 min, 201 miny
20 Circuit Breaker a0 min. 20 min.
184 AC-DC Switch 30 min. 20 min,
182 Burner support Clips & mim,
182,170 Complete Burner Assembly 3 Call A0 min
15 Thermostat a0 min. 5 min.
159 Convertor A0 i, 15 min
171 Control Module 30 min. 10 min.
172 High Tension Lead Assambly 30 min, & min.
160 Exteriar Grill a0 min, 15 min,
161 Interior Door 5 min.
184 T-Handla 15 mn. 15 min
185 Door Lateh & min.
173 Module Board Clip 3 min.
149 Fan & Limil Arm Assembly 30 min, 30 min.

NOTE: When more than one component is defective, compute the tatal of both replacement times, but only
ona 5af up lime.

11



FLAT RATE LABOR SCHEDULE
FA-72 Series Pilot Model

Schematic Desacription of Replacement Part Set Up Time Replacement
MNumber Time
242143 Gas Valve Honeywel TTT 30 min. 30 min.
52 Fiezo Sparker 30 min., 15 min.
144 Pilot 30 min. 15 min.
145 Fan Motor S0 i, 15 min.
16, 147 Limit Switch — Fan Switch 30 min, 15 min.
148 Burner door Gasket 30 min, 15 min,
150 Wiring Harness Complets 30 min. 30 min.
10 Main burner Orifice 30 min, a0 min.
152 Blower whee| 20 min. 15 min.
51 Sparker elactrode 20 min, 15 min.
183 Pilot Orifice 30 min. 15 min.
162 Burners — 3 Cell 30 min. a0 min.
154 Manuwal Reset Switch 30 min. 15 min,.
1565 Junction Box AC-DC 30 min. 30 min,
156 ON-OFF Switch (DC anly) 30 min. 20 min.
20 Circuit Breaker a0 min. 20 min.,
186 AC-DC Switch 30 min. 20 min.
182 Burner Support Clip 5 min,
50 Thermocouple a0 min. 10 min.
212,157 Burner Assembly Complete 3 Cell a0 min, a0 min,
15 Thermostat 30 min. 5 min,
158 Convertar 30 min. 15 min.
160 Exterior Grill 15 min.
161 Interior Door 5 min.
184 T-Handle 15 min. 15 min.
185 Door Latch 5 mim.
148 Fan and Limit Arm Assembly 30 min. 30 min.

MOTE: When more than one component s defective, compute the total of both replacement times, but only
one sef up time.

12



SERVICE GUIDE
FA-72 Series DS| Model

Sequence of Mormal Dperation

Each step ir this operation must be completed in the sequence listed below before the next function will
occur. To properly diagnose a malfunction and correct it, it must be determined at what step the aparation of
tha furnace failed.

1.

ook oM

When the temperature drops to a set temperature, the wall thermostal contacts close,
Current is supplied through a temperature limit switch to the D.5.1. control module.

The D.5.1. Module supplies a high voltage spark through the high tension laad 1o the igniter.
The gas valve opans.

The burnar ignitas.

The sensor signals the presence of a flame and sparking stops. (If a flame is not established within
7 saconds, tha system closes the gas valve and locks out.)

7. The fan switch closes on temperature rise. Blower starts circulating warm air flow.

8. The gas valve closes when aither the limit switch or thermostat contacts open.
9, The blower motor STOPS when fan switch or manual reset limit opens. .

GEMERAL

All electrical components can be checked or replaced while the furnace is installed. Do not use a battery
charger to power or test furnace as this could damage the control module or thermostat.

All testing and repairs should be done by qualitied personnel anly.

Do not use & screwdriver or other metal ool 1o touch any part of the electrode assembly while the
furnace is running.

Do not attempt to operate furnace with the high tension lead wire disconnected or electrode assemibly
removed from the burner plate.

Do not perform any high poteniial fest on these furnaces.

A. Burner does nol light when thermostat calls for heat

1.

Check for possible air in gas lines. Reset thermostat and cycle furnace several times to bleed
systam.

Check gas supply pressura whila in operation supply 11" W.C. pressure o the furnace. Make sure
the valve knob is in the on position, the switch on the side of the junction box is on and the circuit
breaker is pushed in, Check manual reset switch located on the side of the blower housing.

. Check for voltage at the terminals of the control module (D.5.). board; refer to wiring diagram). if

“0" ¥DC, check thermostat wires, manual and high limits. Power should be present between all of
these components and ground.

- It sparking is audible immediately after thermostat contacts close, but there is no ignition, check the

high tension lead for continuity, grounding and good connection. repair if defective.

- Make sure the electrode is not grounded. The gap should be 1/8" and the ceramic insulator should

not be cracked, broken or sooted. Adjust, clean or replace. (See figure 4 page 15.)

If sparking is not audible, remova the DS module cover and observe if the neon bulb on circuit
board is flashing during the trial for ignition pericd. Remowve the white plastic connector from the
DSl module board, Clean the board terminals with a soft rubber erager. Chack the tarminals in the
plastic wire connector for good contact, If tube still does not flash, replace the DSI control
madule.

- Check for voltage at the gas valve during the trial for ignition period. If “0” VDG and connections are

good, replace the D.5.1. board.
13



SERVICE GUIDE FA-7T2 SERIES DSI MODEL CONTINUED

8. If the gas valve does not open with voltage to it, replace the gas valve,

8, Electrode sparking, valve open, but the burner will not light. Check the gas supply, proper vent
installation, low voltage to furnace and sparking gap and spacing as per figure 4.

B. Burner on — fan will not come on
1. Chack all wiring for correct polanty (refer o wiring diagram) in this section.

2. After burner has been on for five minutes, check for completed circuit through fan switch. If circuit
not completed, replace fan switch.

3. Check for voltage at motor leads. If voltage is present and blower wheel is not obstructed, replace
maotor.
C. Burner lgnites but shuls off

. Check sensor adjustment. (See ligure 4.)
Check the electrode assembly mounting screws and all ground terminals for tightness.
Check continuity through the D51 modula o sensor lead.

. The flame detector circuit uses the lonized gas flame to conduct the flame safe signal. To chack,
shut off the power, remove the lead from the sensor and insert a8 0-50 micro ampmeter in series with
the sensor and the “NEGATIVE" terminal to sensor electrode. Energize the igniter. The reading
should be 5 micro amps or higher. (If “0", reverse the |leads.) Adjust or replace the electrode if
reading is below 5.

5. If reading is good and lockout still occurs, replace the DS modula.

AW oo

D. Main burner will not shut off
1. Make sure the thermostal contacts are open.
2. Check voltage at valve terminals, voltage should be “0" volts.
3. Disconnect the leads from the valve. If the valve does not shut off, replace the valve,

E. Continuous sparking

1. Continuous sparking is caused by separations in the high tension lead wire or poor terminal
connections, Repair or replace.

F. Erratlc blower and/or thermostat operation
1. Check the wiring to the furnace.
2. Check for shorts and open circuits in wiring.

3. Disconnect leads to the gas valve, if the furnace runs properly with the leads removed. Replace the
gas vaivea,

G. Repeated control module failures

1. Check to be sure that the igniter or the high tension lead is not sparking to the sensor or the lead
wire,

2. Check the voltage from the coach converter. If over 14'% VDC output is present, adjust or replace
the converter,

H. Blower Is nolsy

1. Check for debris in the wheel or damage or looseness, Remove debris, and tighten wheel properly.
If damaged replace.

. Check for excessive voltagea, and correct.
. Chaeck polarity. If revarsad, the motor will whine and run backwards,
. The wheal may be hitting housing: adjust wheel position with Allen wrench.

s o

Check for loose motor mounts and retighten.
14



ELECTRODE ADJUSTMENT
FIGURE #4

SERVICE GUIDE
FA-72 Series Pilot Model

Cause

Solution

Pilot will not light

1, Mo fuel

2. Blocked tuel lines

Check fuel supply.

Check for kinks or other blockage
and replace.

3. Plugged pilot orifics

Cilean with air pressure of réplace.
{Check for spider webs in pilot and
pilot orifice. )

4. Hegulator cut of adjustment

Adjust regulator to 11 inches watar
el

5. Bad pllot adjustrmenit

Check pllot adjustment screw.

6. Regulator freezing

Insert 1/2 cup methylhydrate into
ampty gas bottle,

T. Inoparative control valve

Replace control valve.

Pilot will not stay it when knob has
been released

Pllot outage

1. Loose thermocouple at control
valve

Tighten thermocouple finger tight
plus 1/4 furn

2. Dirty thermocouple conniciion

——rme.

Clean with emergy paper and
replace

3. Partially plugged pilot orifice

4. Bad adjustment at pilot and/or
ragulator

LGlHI‘I with_lﬁﬂﬂurﬂ oF replace.

——

Check and adjust

mm-h

5. Faulty thermocouple

Check for millivolt output and
reeplace If faulty. MIN. 5 MV closed
circuit, 13 MV open circuit,

1. Dirty orifice

Clean with air pressura or replace.

2. Regulator freezing

Imsert 172 cup methylhydrate into
emply gas boitle. NOTE: If bottle is
full, insert & few drops of meathyl-
hydrate into line at P.O.L, fitting.

Main burner will not fire

1. Filot knob not at OM position

Turm pilot knob to ON position,

2. Teggle switch OFF

Turn toggle switch to ﬂﬂ_ﬁminn.
Check voltage af valve,

15




Problem

Cause

Solution

Main burner will not fire

3. Manual reset limit switch open

4, High limit switch faulty

e

5. Inoperative control valve with 12
VDEC al valwe

Bl Y

Push to reset limit (right side of
blower housing). Check wvoltage at
valva.

Replace if continuity test shows |
taulty. Check valtage at valee,

Replace control.

B Bad thermostat Aeplace thermostat,
7. Gircuit breaker out and/or faulty | Feset and/or replace.
8. Manual resef out Push to resel.
|9 Broken wire to tharmostat N H;ﬁ-lal:e wire. T

10. Poor connection in wiring
harness

‘Check connecitons 1o make sure
they ara tight.

Main burner will mot shut down

1. Short in thermostat wire

e

2. Thermostat mounied in cald
location :

Replace thermastat wira,

Relocale

3. Dperative control with no vollage
at valve

Replace control.

Fan will not come on

1. Mo 12 wolt power o motor

Chieck 12 v, power to mator.

Fan will mod shut off

open

2. Faulty 115% fan swilch Replace fan switch.
3. Siezed or burned cut motor Replace motar,
1. Faulty 11587 fam switch, will not | Replace fan awit;ch. -

2. Cbstructed ducting

L

Furnace fails to operate with wall
thermosiat

— —
1. Short in wire to wall thermostat

Cﬁ-&nk for obstruction and claan.

Check by unhooking W, T. wires at
cantrel and use jumper wire, If
furnace ignitas, replace wira,

2. Control hooked 10 12 voll power

Riplace confrol,

3. Faulty wall tharmaostal

Check by crossing wires at W.T.

T —

Blowar noisy

1. D’Ebl’iﬂ.i-nﬂldﬂ bl::l.wer w.haal

Remove debris and clean whael,

2. Maoter mounts loose

Retighten.

3. Blower wheel loose on shaft

Adjust and tighten

4. Reversad motor polarity, motar
running backwards

Wire for correct polarity

5. Loose blower assembly

Tighten screws between blower
housing and fan support wall.

6. Blower wheel out of balance Replace whial,
Leaking vahg 1. Owerfilled gas botthe Hepléﬂa valvie, Check bottle. (Mot
) covered by warranty.}
2, Valve $I..ijﬁf.'-‘[¢ﬂ 1o hl-gh pressure HEPIEEE valve, (Mot covered b}l'
tasl warranty.}
Odors 1. Obatructed vent Cheack far abstrustion
2. High pressure gas Check gas pressure stetting.

Humming noise

Convartars on AC units

This i5 normal.

MOTE: Model numbers are shown on the lighting instruction plates. Serial numbers are loated on the Underswriters
Laboratories plate or Agency lieting label

16



FA-72 SERIES WIRING DIAGRAM FOR DS| MODELS

THERKMOSTAT

12 ¥.0LC. ONLY 120 VACH2 V.0.C. COMBINATION

vzvoc T
Azvoe |

THERM U*ET.*J;T

D51
MODULE

FA-72 SERIES WIRING DIAGRAM FOR PILOT MODELS

12 ¥.0,C. ONLY 13 VACHE V.0UC. COMBIMATION

BURKER E.AI"-J& LT | BLOWER CONVERTOR

— — = — . - a — — . — — S S
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Schematic
MNumber

B0 6 =~ O Un B La b =

10&

12
13
14
15
16
17
18
19
20a
21
22
23a
23b
24a
24b

2Ta
2rb
27d
28

30b

31
a2

a7

38b
47

76

125
178
181

261
265
270
27

PARTS PRICE LIST

FA-7615 Series DSI Model

Description

Blower Wheel Fed 5181181

DSIITT Valve RV285BR59

Motor Mount Assembly

DSl Electrode 22-100000-466

Junction Box Assembly

Combustion Air Hose

Hose Clamp (one)

Burner Head Assembly

Motor PF-20400

#53 Orifice

DSI Burner Plate Gasket

Combustion Air Wheel AZ8638
Combustion Blower Housing

Sail Switch Assembly

Thermostat JT28-01

Limit 60711 200740

Magnel Door Latch FL4D

DSl Board 152436-103

High Tension Lead Assembly

5 Amp Circuit Breaker 44-100F10

Klixon Relay 60704A0-18

Door Front Assemibly

764 Exhaust Tube Extension Assemibly
TEB Exhaust Tube Extension Assembly
T6A Air Box Extension Assembly

TEB Air Box Extension Assembly
Manifold

DSl Wire Retainer

ITT DSI Wire Harness Assembly Complete
Fenwall D51 Wire Harness Assembly Complele
Fenwal D51 Wire Harness DRP-10 Assembly Complete
Duct Adapters

D51 Burner Plate and Gasket Assembly
ITT D51 Control and Burner Assembly
Fenwal DSIControl and Burmer SPR-10 Assembly
Ferwal D51 Controd and Burner DPR-10 Assembly
Fenwal Valve SPR-10

Daoor Frame

Valve Mounting Bracket ITT

Fenwal Valve Mounting Bracket

TEA Veni Kit Assembly

TEE Vent Kit Assembly

3/8 x 3/8 Female EIl 150F-6-6

3/8 x 2': Black Nipple

/B x 3/8 Brass Male EIl 149F-6-6

Casing Top

3/8 x 3/8 Brass Famale Straighi 48F X-6-6
Manifold Retaining Clip

Blower Grille

Front Discharge Cover

Fenwal VAhe DPR-10

Gas Ignition Board Field Tester

76 Dpr-10 Valee Bracket Assembly

18

Service
Center

% 16.58
62.01
1118
11.98
14.45
7.99
BT
12.45
35.39
63
-

R ]
612
8.79
14,02
5.54
1.47
52.89
4.77
8.38
89.32
15.57
8.46
8.46
6.44
G.44
B.00
1.87
30.00
30.00
30.00
2.26
BA7
101,42
101,42
101.42
44,72
899
4.42
4.42
14.87
14.87
2.40
1.30
187
10,50
347
7B
T.B2
1.70
8027
B5.00
9.46

Retall

$ 23.88
90.94
1610
17.25
20,87
1.51
82
17.93
50,96
k=]
1.04
8.90
8.81
1410
20.57
7.08
212
7757
6.87
12.07
13.42
23,00
12.18
12.18
927
9.27
11.52
2.69
44.00
44,00
44,00
3.25
7.44
146.04
146,04
146,04
654,40
12.87
6.08
6.04
21.41
21.41
3.46
2.85
2.649
1512
5.00
1.08
10.97
2.4ar
73.74
105.25
13.01



FLAT RATE LABOR SCHEDULE
FA-7615 Series

Schematic Description of Replacement Part Set Up Time Replacement
Number Time

1 Circulating Air Wheal 30 min. 30 min.
2 Gas Valve 30 min, 30 min,
3 Blower FPlate 30 min. 30 min.
4 Electrade 30 min. 15 min.
5 Junction Box Assembly 30 mir. 15 min.
& Combustion Air Hose 30 mim 20 mimn.
T Hose Clamps 30 min. 10 min.
8 Burner Head 30 min. 30 min.,
-] Moator 30 min. 40 min.
10 bMain Burner Orifice 30 min. 30 min.
11 Burner Plate Gasket a0 min. 0 min.
12 Combustion Air Whesl 30 min. 40 min,
13 Combustion Air Housing Cover 15 min.
14 Sall Switch Assembly 30 min. 20 min,
15 Thermostat 30 min, 10 mirm.
16 Limit switch a0 min. 15 min.
17 Door Magniet 10 min,
18 Control Module (DSI) 30 min. 15 min.
18 High Tension Lead Assembly 30 min. & min.
20 Circuit Breaker 30 min. 15 min.
21 Relay 30 min. 15 min
22 Door 10 min.
23 Vent Cap with Exhaust Tube 15 min.
24 Inlat Air Box Extension 15 min
25 Manifold 30 mim. 30 min
26 DS Support Wire 10 min.
27 D51 Wiring Harness (ITT/Fenwal) complata 30 min
29 Burner Plate With Gasket and Window 10 min
30 Burner Control Assembly 15 min.
181 Maniforld Retaining Clip 30 min 30 min
32 Dioor Frame & min.

NOTE: When more than one compenant is defective, compute the total of both replacement times, but only
one sat up time.
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Fi-T8 ELECTRICAL CONNECTION

FIGURE #5

FA-T6 BURNER ADJUSTMENT
FIGURE #6

ES16 LIF FROM BURNER

GRAOUND ROD

Ve

AEFLACE ASSEMBLY IF CEAMMIC
INSULATERS ARE CRACKED OR BAOKEN

_,"'"-__ IGMITION ELECTRCDE

1/8" ELECTROOE QAP = 1733

BLIFMER HCAEEN

FA-Té SERIES WIRING DIAGRAM FOR (DSI) MODELS

BLAGCK

WHITE BLACK
1 4
THEARMO. =12vDQg

CIRCWIT i
BREAKER —

LIisT
EWITCH

YALVE
I trtdal
A |
ARFEEAL
I | S—

RED/ORANGE

SAIL
EWITGH

______ - 1

RED 3 g1 i:-u
ER n: ri_““.il
THERMO. m #
+12vDE i:-___--_z_hl

serbon b

IGNITOR

IF ANY QRIGINAL WIRE HAS TO BE
REFLAGCED IT MUST BE REPLACED WITH
106°C WIRE OB ITE EQUIVALENT.

OPFTIONAL WALVE WIRRNG
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PARTS PRICE LIST
HF-77 Series DSI and Pilot Models

Schematic Description Service  Retall
Number Center

1 Blower Wheel Fed 51911941 1658 § 2388
2 DSIITT Vailve RV2ZESBRS9 62.01 9054
a Motor Mount Assembly 1138 1610
d D5l Electrode 22-100000-466 11,598 1725
G Combustion Air Hose T.o0 1.5
T Hose Clamp {one] 57 B2
B Burner Head Assembly 12.45 17.83
10e F59 Orifice B3 R
1 D31 Burner Plate Gasket .75 108
12 Combustion Air Wheel A28638 618 B.90
13 Combustion Blower Housing 612 B8
14 Sail Switch Assembly 0,79 1410
15 Tharmosatat JT2B-01 14.02 2057
16 Limit B0T11 200740 5.54 788
18 DS Board 05-152436-103 L2.89 75T
19 High Tension Lead Assembly 477 6.87
208 5 Amp Circuit Breaker 44-100P10 B34 12.07
21 Klixon Relay G0704A0-18 9.32 13.42
23a 76A Exhaust Tube Extension Assembly 8,45 1218
21b 76B Exhaust Tube Extension Assembly 845 1218
2da TEA Air Box Extension Assembly .44 927
24b T6B Air Box ExtensionAssembly &.44 8.27
5 Manifold #.00 11.52
26 DSl Wire Retainer 1,87 268
2Ta ITT DSl Wire Harness Assembly Complete " a0.00 44,00
2Th Fenwal DS Wire Harness Assembly Complete 30,00 44,00
e ITT Pilat Wire Harness Assembly Complete 0,00 44.00
27d Farwal DS 1 Wire Harness DPR-10 Assembly Complete A0.00 44,00
29 D51 Burner Plate and Gaske! Asgembly 517 744
A0a ITT 051 Controd and Burner Assembly 107.42 146.04
A0k Fenwal D51 Control and Burner Assembly 101,42 146, 0t
a0c ITT Pilot Control and Burner Assembly 10142 146.0:4
a0d Fenwal D51 Control and Burner DPR-10 Assembly 10142 146.04
a1 Fenwal Valve 5PR-10 44.72 64.40
16 Valve Mounting Bracket ITT 4,42 5.08
aT Fenwal Valve Mounting Bracket 4,42 .08
1Ba TEA Vent Kit Assembly 14.87 Z1.41
ABb TEB Vent Kit Assembly 14.87 .41
42 ITT Pilot Valve RVZESBE4D 64,62 24,77
44 Maotor PF-20410) 345.39 20,86
45 ITT Pitot 26C 171007009 6.61 g.52
47 3/8 x 3/8 Female EN 150F-6-6 240 346
50 Jade Thermocouple THN2-14 4.70 B.77
51 Fiezo Electrode 2.80 a7
52 Fiezo Sparker 100 14.54
54 /8« 2 Black Mippla 1.30 285
o4 Filot Gasket B0 BA
55 Pilat Burmer Plate and Gasket Assembly 5.99 10.07
76 378 x 378 Brass Male EIl 149F-8-6 1.87 269
83 Pilol Burner Plate Gasket 1.68 241
125 Casing Top 10.50 1512
176 378 x 3/8 Brass Male Connector 48FX-6-6 347 500
181 Manifold Retaining Clip 76 1.09
183a Filot Orifice TVD0D ITT 2.74 395
1830 Filot Orifice TVOOE ITT 2.74 385
1684 T-Handla 1.25 1.80D
185 Doar Latch 110 1.58
258 Blower Grille T.62 10.97
266 38 =1 Black Mipple 1.04 1.48
287 38 FL x 38 NPT 90° Brass El 23 o A0 % 48
270 Gas Ignition Board Field Tester 8500 10525

T 77 DPR-10 Valve Bracket Assembly 045 19.0



FLAT RATE LABOR SCHEDULE
HF-77 Series DSI Models

Schematlc Description of Replacement Part Sel Up Time Replacement
Number Time
1 Circulating Air Wheel 30 mimn. 30 min.
P Gas Valve 30 min. A0 min
3 Blower Plale Assembly 30 min 30 min.
4 Electroda Assembly 30 min. 15 min.
G Combustion Air Hose 30 mim. 20 min.
T Hose Clamps 30 min. 10 min,
B Burner Head 30 min. 30 min.
44 Maotor 30 min. 40 min.
10 Main Burner Orifice 30 min. 30 min,
11 Burner Plate Gasket 30 min. 30 i,
12 Combustion Air Wheael 30 mim. 40 min.
13 Combustion Air Housing Cover 15 min.
14 Sail Switch Assambly 30 min. 20 .
15 Thermostat a0 min. 10 min.
16 Limit Switch 30 min. 15 mim.
18 Control Module D3I 30 min. 15 min.
18 High Tension Lead Assambly 30 min. 5 min.
20 Circuit Breaker 30 min. 15 mim.
21 Relay 30 min. 15 min.
181 Manifold Retaining Clip 30 min. 30 min.
48 Door Assembly 10 min.
23 Vent Cap with Exhaust Tube 15 min.
24 Inlet Air Box 15 min.
25 Manifold 30 min. 30 mim.
26 DSl Support Wire 10 min.
27 OS] Wiring Harness ITT/Fenwal 30 min.
Ground Wire 10 min.
Thermostat Wira (in furnace) 10 min.
Relay to Ground Wire 10 min.
29 Burner Plate with Gasket and Window 20 min.
30 Burner Control Assembly 15 min.
184 T-Handle 15 min 15 min.
185 Door Latch 5 min.

MOTE: When more than one component is defective, compute the total of both replacement times, but only
ore set up time,
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FLAT RATE LABOR SCHEDULE
HF-77 Series Pilot Models

Schematic Description of Replacement Part Sel Up Time Replacement
Mumber Tima

1 Circulating Air Wheal 30 mim. 30 mim.
42 Gas Valve ITT Pilot 30 min. 30 min
3 Blower Plate Assembly 30 mim. 30 min.
[ Combustion Air Hosa 30 min. 20 min.
T Hose Clamps A0 min. 10 min.
2] Burner Head 30 rwin. 30 min
44 Maotor 30 min. 40 min.
10 Main Burner Orifice 30 min. 30 min.
55 Burner Plate Gasket Pilot 30 min. 30 min.
12 Combustion Alr Whee! 30 min. 40 min.
13 Combustion Air Housing Covear 15 min.
181 Manifold Retaining Chlip 30 min. 30 min.
14 Sail Switch Assembly 30 min 20 min.
15 Thermaostat 30 min. 10 min.
16 Limit Switch 30 min. 15 rmin.
20 Circuit Breaker 30 min. 15 min,
21 Relay 30 mim. 15 min.
46 Door Assambly 10 min.
23 Vent Cap with Exhaust Tube 15 miin.
24 Inlet Air Box 15 min.
25 Manifold 30 min. 30 min.
20 Burner Control Assembly Pllot 15 min.
45 Filot Azsembly - 30 rmin. 15 min.
&0 Tharmacouple 30 min. 15 min,
a1 Fiezo Electrode 30 mimn. 10 milm.
52 Piezo Sparker 30 min. 15 min,
27 ITT Filot Wire Harness 30 min.
54 Pilot Gasket 30 min. 15 min.
184 T-Handie 15 min, 15 mim,
185 Doar Latch 5 min.

NOTE: When more than one component is defective, compute the total of both replacement times, but
only one set up time.
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HF-TT ELECTRICAL CONMNECTION
FIGURE #7

HF-TT BURNER ADJUSTMENT (D51)
FIGURE #8

RIPLACE ASBEMBLY IF CERAMSS
MHELULATENS ARE CRACHED O/ BROKEN

1518 LUF FROM BLRMNIR
W ILDETRODE GAP + 1050

HF-77 BURNER ADJUSTMENT (PILOT)
FIGURE w9

THERMOCOUPLE

BLIRMER BCREEN

BLIFMER

HF-TT AIR BOX EXTENSION ADJUSTMENT

FIGURE #10
=]
-
@] Q

Cut off at this point
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HF-TT SERIES WIRING DIAGRAM FOR (DS1) MODELS

RED/IDRANGE

SAIL
SWITCH

WHITE
L]

THERMD.

o8 0.MODULE

LIMIT -
SWITCH

[* [
SENSOR W8

BLACEK RED g i
2 ‘,:I- H IGHITOR
[}
-12VD :
c THt;Fr“ﬂ- WALWE ;” IF AHY ORIGINAL WIRE HAS TO BE
*TE"IFDE-;: i":l HEPLACED IT MUST BE REPLACED WITH

T0E°C WIRE OR 173 EQUIVALENT.

CIFTIORAL VAUWE WIRING

HF-TT SERIES WIRING DIAGRAM FOR (PILOT) MODELS

CIRCGUIT BAEAKER

MOTOR

|
REO/ORAMNGE

BLACK ﬂ:bn.u. EWITCH

11

LIMIT
EWITCH

WHITE BL
|
¥
THERM O,
i IF ANY DRIGINAL WIRE HAS TO BE REPLAGED .
= 12WEE IT MUET BE REFLACED WIiTH TYPE 10B6*C WIRE
3 OR ITE EQUIVALENT,
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THERMO
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