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SAFETY

1. CHECK TO INSURE THAT ALL EQUIPMENT IS PROPERLY WIRED AND
GROUNDED.

2. LOCK OUT ALL POWER BEFORE SERVICING ANY EQUIPMENT.

3. SHUT OFF AND BLEED GAS PRESSURE BEFORE SERVICING GAS
COMPONENTS.

4. NEVER OPERATE HEATER UNIT WITH INSPECTION DOOR OPEN.
5. INSURE HEATER UNIT IS ELECTRICALLY INTERLOCKED WITH FAN.
6. KEEP ALL GUARDS AND SCREENS IN PLACE.

7. INSURE THAT ALL DECALS ARE IN PLACE AND IN LEGIBLE
CONDITION.

8. CAREFULLY READ OPERATORS MANUAL BEFORE OPERATING OR

A WARNING

SERVICING ANY HEATER UNIT.

A WARNING

HEATER MUST BE ELECTRICALLY INTERLOCKED
WITH FAN. THIS WILL PREVENT HEATER FROM
OPERATING WHEN FAN IS TURNED OFF.

NEVER OPERATE HEATER WITHOUT AIR FLOW.

L0319-90 Sukup Mig. Co., Shetiield, lowa 50475

DISCONNECT ELECTRICITY AND BLEED GAS
LINES BEFORE INSPECTING OR SERVICING.

KEEP ALL GUARDS AND SCREENS IN PLACE.

NEVER RUN FAN OR HEATER WITH INSPECTION
DOOR OPEN.

BEFORE OPERATING:
©® CAREFULLY REVIEW OPERATORS MANUAL.
©® CLEAN UNDER FLOOR, AS FINES MAY CAUSE

A BIN FIRE.
® CHECK FOR GAS LEAKS.

FAILURE TO HEED THESE WARNINGS MAY CAUSE

SERIOUS INJURY OR DEATH. Loies




HEATER ELEMENTS

CENTRIFUGAL - Fin type heater element
High Temperature - 50-200 degree heat rise

Low Temperature - 25-75 degree heat rise

Super Low Temperature - 10-30 degree heat rise

AXIAL - Starfire type heater element
High Temperature - 50-200 degree heat rise
3/8" holes in port cup

Low Temperature - 25-75 degree heat rise
1/4" holes in port cup

Super Low Temperature - 10-30 degree heat rise
uses centrifugal heater element

ELECTRIC HEATER - 2-20 degree heat rise

TYPES OF HEATER CONTROL

THERMOSTAT CONTROL - cycles heater on and off according to
the temperature in the plenum ares.

HUMIDISTAT CONTROL - cycles heater on and off according to
the humidity in the plenum area.

HI-LO CONTROL - A control used to cycle a heater between a
high flame and a low flame to maintain a nearly constant
temperature in the plenum area. A dual stage thermostat will
cycle heater completely off if low flame temperature exceeds
set point. Pipe train w/bypass line used up to Oct. 1992.
Pipe train w/orifice hole in solenoid valve used from Oct.
1992 until present.

MODULATING VALVE CONTROL - A control used to constantly

adjust gas pressure to maintain a constant temperature in
the plenum area.




HEATER COMPONENTS

TOGGLE SWITCH (TS) - An electrical switch that is used to
disconnect power to the heater.

AIR SWITCH (AS) - A normally open switch that detect the
flow of air through the heater housing.

VAPOR HIGH LIMIT (VHL) - A normally closed switch that
senses the temperature of the vapor propane. This high
limit switch is physically attached to the gas pilpe train.

HEATER HIGH LIMIT (HL) - A normally closed switch used to
shut the heater off due to high temperature in the heater
housing.

TRANSITION HIGH LIMIT (THL) - A normally closed switch used
to shut the heater off due to high temperature in the
transition area.

THERMOSTAT (THR) - A device that automatically responds to
temperature changes and activates a switch to control the
heater.

HUMIDISTAT (HU) - A device that automatically respocnds to
humidity changes and activates a switch to control the
heater.

TRANSFORMER (TFMR) - A device that increases voltage to
produce a spark for the ignition of the alr-fuel mixture.

SPARK PLUG - A device used to provide a high voltage spark
for the purpose of igniting the fuel.

SOLENOID VALVE - An electrically operated valve used to
start and stop gas flow to the heater element.

REMOTE FLAME SENSOR (RFS) - An electrical device used in
conjunction with a solid state control board to provide
proof of flame.



FUEL SOURCES
PROPANE

Propane is stored in liquid form under pressure and

must be evaporated or vaporized before combustion can take
place.

1. Vapor withdrawal from tank
A. Propane tank acts as a vaporizer
B. Vapor propane is taken from the top of the tank
C. Evaporation rate of the tank depends on:
1. Outside temperature
a. Primary factor in rate of wvaporization
b. As outside temp. decrease, vaporization
rates decrease, vapor demand increases.
2. Sunshine
3. Wind
4. Size and shape of tank
5. Amount of fuel in tank
D. When wvapor is consumed faster than it is vaporized a
refrigeration process takes place. It forms ice on
the tank and gas lines which acts as an insulator
further reducing vaporization.

2. Liquid withdrawal from tank.
A. External Vaporizer
1. Liguid propane is heated in a boiler that is
separate from the crop dryer.
2. Vapor propane from the vaporizer is then
supplied to the crop dryer.

B. Internal Vaporizer

1. Liguid propane is heated in coiled tube or pipe
that is placed in front of the heater element.

2. This vaporizer must be adjusted to obtain the
proper vapor temperature.

a. Vaporizer too cold - frost develops on
pipe train.

b. Vaporizer too hot - damage occurs to
rubber and plastic components in pipe
train.

3. A Vapor High Limit Switch is used to shut
solenoid valves in the event of high wvapor
temperature. Vapor high limits with both auto
and manual reset have been used.

4., Vaporizer coils should be checked annually and
replaced every 5 years for Sukup and every 2
years for Chicago burners.




NATURAL GAS

1. Gas company regulator should deliver 15 psi under
flow to obtain maximum heat output.
2. Regulator not included with heater. Customer must
provide valve to regulate gas flow.
3. Heaters using natural gas have larger orifices than
propane units.




|IORFICE CHAR]T
HIGH-LOW ORFICE VALVE COLORS
1/8 White

11/64 Red

13/64 Orange

15/64 Green

19/64 Black

STANDARD ORFICE HI-LO "LOW" ORFICE

FAN LP NAT GAS LP NAT GAS
V18 1/8 15/64 Hith Hitt
V24 11/64 23/64 1\8 19/64
V26 11/64 23/64 1/8 19/64
V28 13/64 23/64 11/64 19/64
V38 19/64 23/64 15/64 19/64
V44 23/64 23/64 19/64 19/64
VL18 1/8 15/64 HitH it
VL24 1/8 16/64 HitH HitH
VL26 1/8 16/64 HHHt Hitt
VL28 1/8 165/64 Hith HitH
VS18 3132 1/8 Hitt HitH
vS24 1/8 16/64 Hith HitH
VS26 1/8 15/64 Hit Hith
VS28 1/8 15/64 HiHt HHH
D10 13/64 23/64 11/64 19/64
D20 16/64 23/64 13/64 19/64
D40 13/64* 23/64* 16/64 19/64
DL10 1/8 15/64 Hith it
DL20 1/8 16/64 it Hith
DL40 1/8* 16/64* Hitt Hitt
DS10 1/8 11/64 HiHt Hith
DS20 118 11/64 HitH HitH
DS40 1/8* 11/64* HiH HiH
* - Has two orfices
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11.

12.

MAINTENANCE CHECKS

Check for rodent damage to wiring.

Check for rodent or hornet nests in axial heater
port cup or primary alir intake.

Check spark plug or ignitor for proper gap
(approx. 1/87).

Inspect flame sensor or flame prcobe to ensure that
they are in good physical condition.

Inspect vaporizer coil (liquid propane models only)
annually and replace coil every 5 years for Sukup,
every 2 years for Chicago.

Check burner element on propane units for the
presence of a dark oily residue. Residue comes from:
A. Operating with vapor temperature too hot.
B. Withdrawing liquid from a tank that has residue
on the bottom.
C. Using contaminated tank (anhydrous ammonia
tank)without proper cleaning.

Clean solenoid valve bodies.
IMPORTANT: Bleed gas pressure from all gas lines
before disassembling solenoid valves.

Clean liquid strainer on ligquid propane units.
{(do not overtighten cast fitting)

Check transition high limit, thermostat, and heater
power cord for cuts, frayed wires, and weather
checking.

Check for gas leaks with a soapy water solution.

Check fan wheels for any dirt build up that could
cause vibration.

Check fan screen for damage or loose wires.




SUKUP HEATER HISTORY

1978-1980
No relay .
Flame probe (N/C) (Type L)
No purge relay
Air switch standard on all units
Champion W95D spark plug
Vapor high limit w/auto reset
Ignition transformer

1981-1982
Single relay
Flame probe (N/0O) (Type F)
Amperite purge tube
Champion W95D spark plug
Vapor high limit w/auto reset
Ignition transformer

1983-1985
Dual relay
Flame probe (N/0O) (Type F)
ETA purge relay
Champion W95D spark plug or ignitor
Vapor high limit w/auto reset
Ignition transformer

1984-1989
Fenwal ignition board {alternate on axial heaters)
ETA purge relay
Autolite spark plug on 24" heaters
Auburn spark plug on 28" heaters
Vapor high limit w/auto reset
No ignition transformer

1985
Sukup SS ignition board (w/continuous spark)
Short flame sensor
Ignitor
Vapor high limit w/auto reset
Ignition transformer

1986-Present
Sukup SS ignition board (w/momentary spark)
Long flame sensor
Autolite spark plug
Vapor high limit w/manual reset
Ignition transformer
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TROUBLESHOOTING PROCEDURE

CAUTION!

Bleed fuel lines before servicing unit. The procedures
outlined below are for use by qualified service personnel
only. Use caution when checking electrical components.

1. Start fan and heater: After a delay of approx. 20
seconds the red light should come on, spark should be
present at spark plug, and gas pressure should register
on the pressure gauge.

RED OPERATING LIGHT IS OFF:

2. Connect one lead of voltmeter to neutral (wire #2) at
the terminal block. This lead will remain connected
throughout the procedure.

3. Check power supply: Connect lead to wire #1 (power) at
the toggle switch. If meter does not show voltage,
check both fan and heater fuses. If fuses are good,
check for proper wiring in fan control.

4. Check on/off toggle switch: Connect lead to wire #4
(for liquid propane units) or wire #5 (for vapor
propane or natural gas units). Turn on toggle switch.

If meter does not show voltage, replace toggle switch.

5. Check vapor high limit (liquid propane units only):
Connect lead to wire #5 at the vapor high limit. Be
sure vapor high limit 1is reset. If no voltage,
replace vapor high limit.

6. Check heater high limit: Connect lead to wire #6 at
heater high limit. Be sure heater high limit is reset.
If no voltage, replace heater high limit.

7. Check transition high limit: Connect lead to wire #7
at terminal block. Be sure transition high limit is
reset. If no voltage, replace transition high limit.

8. Check thermostat: Connect lead to wire #8 at terminal

#8 of the ignition board. If no voltage, adjust
thermostat to higher setting. If still no voltage,
replace thermostat.

LIGHT IS ON, BUT NO SPARK

9. Check power to igniticon transformer: Connect lead to
wire #9 on ignition board. Cycle unit on, after purge
delay time is complete, power should be present at
terminal #9 for approximately 7 seconds. If no power,
replace ignition board.

14




CAUTION: Shut off fuel supply, bleed all lines, and run
fan several minutes to purge gas from area, before
doing steps #10 and #11.

WARNING: HIGH VOLTAGE!!

10. If ignition transformer has power, but still no spark
at spark plug. Disconnect ignition wire from spark
plug. Carefully using insulated pliers, hold ignition
wire on the insulation. Energize unit after purge time
try to get an arc to jump between wire and heater
element. If arc 1s obtained, replace spark plug.

11. If arc was not obtained in step #10, disconnect
ignition wire from transformer. Use a well
insulated screwdriver and grcund it to the bottom of
the control box. Then lean the shaft of the
screwdriver toward the high voltage stud cf the
transformer. A bright blue arc should be established
at not less than an 1/8"™ gap. If an arc is obtained,
replace the ignition wire. If no arc is obtained,
replace the ignition transformer.

SPARK IS PRESENT BUT NO IGNITION

12. Check power to the gas solenoids. Connect voltmeter
lead to terminal #10 on the terminal block. Cycle unit
on, after purge delay time is complete power should be
present at terminal #10. If no power, replace ignition
board.

13. Check solenoid valves. Remove screw from top of valve
coil. Lift coil off of the solenoid body. 1Insert a
screwdriver into the hole in the bottom of the coil.
Energize the unit, after the purge cycle the solenocid
coil should "grab" the screwdriver magnetically. If
coll fails to "grab" screwdriver, check electrical
connections or replace coil.

CAUTION: DAMAGE CAN OCCUR TO SOLENOID COILS IF THEY ARE
ALLOWED TO BE ENERGIZED FOR AN EXTENDED PERIOD OF TIME
WITHOUT BEING ATTACHED TO THE SOLENOID BODY.

HEATER IGNITES, BUT LOCKS OUT IN 10 SECONDS
14. Look for cracked porcelain on the flame sensing rod.

If cracked, replace flame sensor.

15. Check flame sensor wire for grounding or a weak
connection.

16. Check burner ground for poor connection.

15
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TROUBLESHOOTING PROCEDURE

CAUTION!

Bleed fuel lines before servicing unit. The procedures
outlined below are for use by qualified service personnel
only. Use caution when checking electrical components.

1. Start fan and heater: After a delay of approx. 20
seconds the red 1light should come on, spark should be
present at spark plug, and gas pressure should register
on the pressure gauge.

RED OPERATING LIGHT IS OFF:

2. Connect one lead of voltmeter to neutral (wire #2) at
the terminal block. This lead will remain connected
throughout the procedure.

3. Check power supply: Connect lead to wire #1 (power) at
the toggle switch. If meter does not show voltage,
check both fan and heater fuses. If fuses are good,
check for proper wiring in fan control.

4. Check on/off toggle switch: Connect lead to wire #5.
Turn on toggle switch. If meter does not show
voltage, replace toggle switch.

5. Check heater high limit: Connect lead to wire #6 at
heater high limit. Be sure heater high l1imit is reset.
If no voltage, replace heater high limit.

6. Check bin high limit: Connect lead to wire #7 at
terminal block. Be sure bin high limit is reset. If
no voltage, replace bin high limit.

7. Check thermostat: Connect lead to wire #8 at terminal
#8 of the ignition board. If no voltage, adjust
thermostat to higher setting. If still no voltage,
replace thermostat.

LIGHT IS ON, BUT NO SPARK

8. Check power to ignition transformer: Connect lead to
wire #9 on ignition board. Cycle unit on, after purge
delay time 1s complete, power shcould be present at
terminal #9 for approximately 7 seconds. If no power,
replace ignition board.

CAUTION: Shut off fuel supply, bleed all lines, and run
fan several minutes to purge gas from area, before
doing steps #9 and #10.

WARNING: HIGH VOLTAGE!'!!



9. If ignition transformer has power, pbut still no spark
at spark plug. Disconnect ignition wire from spark
plug. Carefully using insulated pliers, hold ignition
wire on the insulation. Energize unit after purge time
try to get an arc to jump between wire and heater
element. If arc is obtained, replace spark plug.

10. 1If arc was not obtained in step #10, disconnect
ignition wire from transformer. Use a well
insulated screwdriver and ground it to the bottom of
the control box. Then lean the shaft of the
screwdriver toward the high voltage stud of the
transformer. A bright blue arc should be established
at not less than an 1/8" gap. If an arc is obtained,
replace the ignition wire. If no arc is obtained,
replace the ignition transformer.

SPARK IS PRESENT BUT NO IGNITION

11. Check power to the gas solencids. Connect voltmeter
lead to terminal #10 on the terminal block. Cycle unit
on, after purge delay time is complete power should be
present at terminal #10. If no power, replace ignition
board.

12. For liquid propane units with vaporizer, check vapor
high l1imit. Connect meter lead to neutral as in step
#2. Connect other meter lead to wire #12 on the
terminal block. TIf meter DOES show voltage, replace
vapor high 1limit if it does not have a reset button.
If vapor high limit has a reset button, depress button
and check again. 1If voltage i1s still present, replace
vapor high limit.

13. Check solenoid valves: Remove screw from top of valve
coil. Lift coil off of the solencid body. Insert a
screwdriver into the hole in the bottom of the coil.
Energize the unit, after the purge cycle the solenoid
coill should "grab" the screwdriver magnetically. 1If
coil fails to "grab" screwdriver, check electrical
connections or replace coil.

CAUTION: DAMAGE CAN OCCUR TO SOLENOID COILS IF THEY ARE
ALLOWED TO BE ENERGIZED FOR AN EXTENDED PERIOD OF TIME
WITHOUT BEING ATTACHED TO THE SOLENOID BODY.

HEATER IGNITES, BUT LOCKS OUT IN 10 SECONDS
14. Look for cracked porcelain on the flame sensing rod.
If cracked, replace flame sensor.

15. Check flame sensor wire for grounding or a weak
connection.

16. Check burner ground for poor connection.
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SUXUP MANUFACTURNG COMPANY
SHEFFIELD, OWA, USA 5047S

AXIAL &
DOWNSTREAM
HEATER

THERMOSTAT
OR

MODULATING
VALYE
OR
HUMIDISTAT

LiQuID
LP

ONLY

115V

MODEL NOS

DIO OR 20L-T

DIO OR 20L-H

DI0 OR 20L-M
DLTIO OR 20L-~-T
DLTIO OR 20L-H
DLTIO OR 20L—-M
Vig, 24, OR 28L-T
Vvi8,24,0R 28L—-H
V18,24, 0R 28L-M
VLTi8,24,0R 28L-T
VLTI8, 24,0R 28L-H
VLTI8, 24, OR 28L-M

508280069 870907MS

TOGGLE SWITCH

HIGH LIMIT (MANUAL RESET)
BIN HIGH LIMIT

VAPOR SOLENOID VALVE
LIQUID SOLENOID VALVE

G3gRd

3

R* THERMOSTAT OR HUMIDISTAT
XFMR TRANSFORMER

VHL VAPOR HIGH LIMIT

RFS REMOTE FLAME SENSOR
F FUSE

G GROUND

R RED LIGHT

S8l SUKUP IGNITION BOARD

THR® NOT USED ON MOOULATING VALVE UNITS

THR

 (
XFMR
\. k G
Z‘ng 6 12
] 10
S:l
5
'S
7
JEmE
2
d_
JJ L
2r—f
7 sh 4 il
G
p o= A 10]12 2[12
= =2 = ==
R Fi‘ F \ Y
TS LS VHL
LI (PWR) L2(N)
] I
'o\& sa-%-os.‘bio{
TS ~ HL BHL THR
L b2
—jxd} 9
=
7. 8 2
S
L FLAME SENSOR | S C
CHASSIS
2 = W
10 @ 12 L = »
(S
S

© 1986 Sukup Manufacturing Company




ukup

SUKUF MANUFACTURMNG COMPANY
SHEFFELD, IOWA, USA 50475

AXIAL &
DOWNSTREAM
HEATER

H-LO

115V

LIQUID
LP

ONLY

MODEL NO.S

DIO OR 20L-HL
Vig, 24,0R 28L—-HL

b ____

508280070A 870907MS

TOGGLE SWITCH

HIGH LUMIT (MANURL RESET)
BRL  BIN HIGH LimiT

VAPOR SOLENOID VALVE
UQUID SOLENOID VALVE
HI=LO SOLENOIO VALVE
HI=LO THERMOSTAT
VAPOR MIGH LIMIT

MFMR TRANSFORMER

RFS REMOTE FLAME SENSOR

Ts
HL
vs
LS
HLS
HT
vt

'3 FUsE

G GROUND

®  REOLGHT

§B  SWLP IGNITION BOARD

© 1986 Sukup hnuiactuxinq Company

SUKUP IGNITION BOARD

Salid State

;—-x e T
SWm RIGHT

TR e

@ ¥ Ht_n(? ‘

e S

g,g "*‘mﬁvﬁnw& !§
g
£ =~
t
W
r\
XFMR g \7_@1 _ '%ﬁ» HLs
\_ L 2 J . G
219 6 ( - _J I,g
B
s:{ HL Q
3
H VS
4 )
:— | B
| (J - ’C_‘ 10 - |
S __J ' ; 7 . ‘
2 ‘ . Y i
7 57 41 il |
G
L 1012 2|12
= of ol e
R Ers F *LS VHL
LI (PWR) L2(N)
F |
P 5 5Llab 7
TS HL BHL THR
L L2
idh (8
=, I,
7 8 2
f sl*%
. FLAME SENSOR
CHASSIS
' W
t—O— o
3 é = W
10 12 = I 2
3‘10'3 WL@% |
QINT2 l
QU.'?,»O HLT |



AXTAL
OR
DOWNSTREAM
HEATER

FENWAL IGNITION BOARD
1984




TROUBLESHOOTING PROCEDURE

CAUTION!

Bleed fuel lines before servicing unit. The procedures
outlined below are for use by qualified service personnel
only. Use caution when checking electrical components.

1. Start fan and heater: After a delay of approx. 30
seconds the red light shculd come on, spark should be
present at spark plug, and gas pressure should register
on the pressure gauge.

RED OPERATING LIGHT IS OFF:

2. Connect one lead of voltmeter to neutral (wire #2) at
the terminal block. This lead will remain connected
throughout the procedure.

3. Check power supply: Connect meter lead to wire L1
(power) at toggle switch. If meter does not show
voltage, check power supply to the heater.

4. Check on/off toggle switch: Connect meter lead to wire
#3 at the toggle switch. Turn the switch on, if the
meter does not show voltage replace the toggle switch.

5. Check purge relay: Connect meter lead to wire #4 at
terminal #3 of the purge relay. If meter does not show
voltage (after 30 second delay), replace purge relay.

6. Check heater high limit: Connect meter lead to wire #6
at heater high 1imit. Be sure heater high limit is
reset. If meter does not show voltage, replace heater
high limit.

7. Check bin high limit: Connect meter lead to wire #7 at

terminal block. Be sure the bin high limit is reset.
If no voltage, replace bin high limit.

8. Check thermostat: Ccnnect lead to wire #8 at terminal
L1l of solid state board. If meter does not show
voltage, adjust thermostat to a higher temperature. If
still no voltage, replace thermostat.

RED LIGHT IS ON, BUT NO SPARK

CAUTION: Shut off fuel supply, bleed all lines, and run
fan several minutes to purge gas from area, before
doing steps #9 and #10.

WARNING: HIGH VOLTAGE!!




10.

Disconnect ignition wire from spark plug or ignitor.
Using an insulated pliers, carefully hold the ignition
wire by the insulation and attempt to get an arc
between the wire and the heater housing. If arc is
obtained, replace spark plug.

If arc was not obtained disconnect ignition wire from
high voltage terminal on board. Ground one end of a
screwdrilver to heater control box, then bring
screwdriver shaft to about 1/8" from high voltage
terminal to establish an arc. If arc was not obtained,
replace board.

RED LIGHT IS ON, SPARK IS PRESENT, BUT NO IGNITION

11.

12.

For liquid propane units with vaporizer, check wvapor
high limit. Connect meter lead to neutral as in step
#2. Connect other meter lead to wire #12 on the
terminal block. If meter DOES show voltage, replace
vapor high limit.

Check solenoid valves: Remove screw from top of valve
coil. Lift coil off of the solenoid body. Insert a
screwdriver into the hole in the bottom of the coil.
Fnergize the unit, after the purge cycle the solenoid
coil should "grab" the screwdriver magnetically. If
coil fails to "grab" screwdriver, check electrical
connections or replace coil.

CAUTION: DAMAGE CAN OCCUR TO SOLENOID COILS IF THEY ARE
ALLOWED TO BE ENERGIZED FOR AN EXTENDED PERIOD OF TIME
WITHOUT BEING ATTACHED TO THE SOLENOID BODY.
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TROUBLESHOOTING PROCEDURE

CAUTION!

Bleed fuel lines before servicing unit. The procedures
outlined below are for use by qualified service personnel
only. Use caution when checking electrical components.

1. Start fan and heater: After a delay of approx. 30
seconds the red light should come on, spark should be
present at spark plug, and gas pressure should register
on the pressure gauge.

RED OPERATING LIGHT IS OFF:

2. Connect one lead of voltmeter to neutral (wire #2) at
the terminal block. This lead will remain connected
throughout the procedure.

3. Check power supply: Connect meter lead to wire L1
{power) at toggle switch. If meter does not show
voltage, check power supply to the heater.

4. Check on/off toggle switch: Connect meter lead to wire
#3 at the toggle switch. Turn the switch on, if the
meter does not show voltage replace the toggle switch.

5. Check purge relay: Connect meter lead to wire #4 at
terminal #3 of the purge relay. If meter does not show
voltage (after 30 second delay), replace purge relay.

6. Check heater high limit: Connect meter lead to wire #6
at heater high limit. Be sure heater high limit is
reset. If meter does not show voltage, replace heater
high limit.

7. Check bin high limit: Connect meter lead to wire #7 at

terminal block. Be sure the bin high limit is reset.
If no voltage, replace bin high limit.

8. Check thermostat: Connect lead to wire #8 at terminal
#3 of "C" relay. If meter does not show voltage,
adjust thermostat to a higher temperature. If still

no voltage, replace thermostat.

9. Check relay interlock: Connect lead to terminal #9 of
"C" relay. If meter does not show voltage, and amber
light 1is not on, replace "C" relay. If still no
voltage replace amber light and flame probe.

10. Check "M" relay: Connect lead to wire #5 at terminal
#1 of flame safety delay. If meter does not show
voltage, replace "M" relay.
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11. Check flame safety delay: Connect lead to wire #10 at
flame safety delay. If meter does not show voltage,
push reset buttcon. If still no voltage, replace flame
safety delay. If meter does so voltage, but red light
is not c¢n, replace red light. A faulty light will not
prevent heater from working.

RED LIGHT IS OFF, AMBER LIGHT IS ON

12. Replace flame probe. Adjust new probe to a cooler
position in heater.

RED LIGHT IS ON, BUT NO SPARK
CAUTION: Shut off fuel supply, bleed all lines, and run
fan several minutes to purge gas from area, before
doing steps #9 and #10.

WARNING: HIGH VOLTAGE!!

13. Disconnect ignition wire from spark plug or ignitor.
Using an insulated pliers, carefully hold the ignition
wire by the insulation and attempt to get an arc
between the wire and the heater housing. If arc is
obtained, replace spark plug.

14. 1If arc was not obtained disconnect ignition wire from
high voltage terminal on board. Ground one end of a
screwdriver to heater control box, then bring
screwdriver shaft to about 1/8" from high voltage
terminal to establish an arc. If arc was not obtained,
replace board.

RED LIGHT IS ON, SPARK IS PRESENT, BUT NO IGNITION

15. For liguid propane units with vaporizer, check vapor
high limit. Connect meter lead to neutral as in step
#2. Connect other meter lead to wire #12 on the
terminal block. If meter DOES show voltage, replace
vapor high limit.

16. Check solenoid valves: Remove screw from top of valve
coil. Lift coil off of the solenoid body. Insert a
screwdriver into the hole in the bottom of the coil.
Energize the unit, after the purge cycle the solenoid
coil should "grab" the screwdriver magnetically. If
coil fails to "grab" screwdriver, check electrical
connections or replace coil.

CAUTION: DAMAGE CAN OCCUR TO SOLENOID COILS IF THEY ARE
ALLOWED TO BE ENERGIZED FOR AN EXTENDED PERIOD OF TIME
WITHOUT BEING ATTACHED TO THE SOLENOID BODY.

HEATER STARTS PROPERLY, BUT FLAME SAFETY DELAY TRIPS

17. Amber light is on (after 5-10 sec. delay). Replace "C"
relay.

18. Amber light is off. Adjust flame probe as per
operator's manual.
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TROUBLESHOOTING PROCEDURE

CAUTION!

Bleed fuel lines before servicing unit. The procedures
outlined below are for use by qgualified service personnel
‘only. Use caution when checking electrical components.

1. Start fan and heater: After a delay of approx. 30
seconds the red light should come on, spark should be
present at spark plug, and gas pressure should register
on the pressure gauge.

RED OPERATING LIGHT IS OFF:

2. Connect one lead of voltmeter to neutral (wire #12) at
the terminal block. This lead will remaln connected
throughout the procedure.

3. Check power supply: Connect meter lead to wire L1
(power) at toggle switch. If meter does not show
voltage, check power supply to the heater.

4. Check on/off toggle switch: Connect meter lead to wire
PRZ2 at the toggle switch. Turn the switch on, if the
meter does not show voltage replace the toggle switch.

5. Check purge relay: Connect meter lead to terminal #7
of the purge relay. If meter does not show voltage
(after 30 second delay), replace purge relay.

6. Check relay interlock: Connect lead to terminal #9 of
relay. If meter does nct show vcltage, replace relay.

7. Check heater high limit: Connect meter lead to wire
#16 at heater high limit. Be sure high limit is reset.
If meter does not show voltage, replace high limit.

8. Check bin high limit: Connect meter lead to wire #10
at terminal block. Be sure the bin high limit is
reset. If no voltage, replace bin high limit.

9. Check thermostat: Connect lead to wire #15 located on
flame safety delay. If meter does not show voltage,
adjust thermostat to a higher temperature. If still

no voltage, replace thermostat.

10. Check flame safety delay: Connect lead to wire #13 at
flame safety delay. If meter does not show voltage,
push reset button. If still no vcltage, replace flame
safety delay. If meter does so voltage, but red light
is not on, replace red light. A faulty light will not
prevent heater from working. '
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RED LIGHT IS ON, BUT NO SPARK

11.

12.

CAUTION: Shut off fuel supply, bleed all llnes, and run
fan several minutes to purge gas from area, before
doing steps #9 and #10.

WARNING: HIGH VOLTAGE!!

Disconnect ignition wire from spark plug or ignitor.
Using an insulated pliers, carefully hold the ignitiocon
wire by the insulation and attempt to get an arc
between the wire and the heater housing. If arc is
obtained, replace spark plug.

If arc was not obtained disconnect ignition wire from
high voltage terminal on board. Ground one end of a
screwdriver to heater control box, then bring
screwdriver shaft to about 1/8" from high voltage
terminal to establish an arc. If arc was not obtained,
replace board.

RED LIGHT IS ON, SPARK IS PRESENT, BUT NO IGNITION

13.

14.

For liquid propane units with vaporizer, check vapor
high limit. Connect meter lead to neutral as in step
#2. Connect other meter lead to wire #11 on the
terminal block. TIf meter DOES show voltage, replace
vapor high limit.

Check solenoid valves: Remove screw from top of valve
coil. Lift coil off of the solenoid body. 1Insert a
screwdriver into the hole in the bottom of the coil.
Energize the unit, after the purge cycle the solenoid
coil should "grab" the screwdriver magnetically. 1If
coil fails to "grab" screwdriver, check electrical
connections or replace coil.

CAUTION: DAMAGE CAN OCCUR TO SOLENOID COILS IF THEY ARE
ALLOWED TO BE ENERGIZED FOR AN EXTENDED PERIOD OF TIME
WITHOUT BEING ATTACHED TO THE SOLENOID BODY.

HEATER STARTS PROPERLY, BUT FLAME SAFETY DELAY TRIPS

15.

Adjust flame probe so that it is just hot enough to
operate.

41




ELECTRICAL DIAGRAM, THERMOSTAT OR

(OUKUP> MODULATING VALVE (LiuD LP ONLY)

ol N v28L-T , V28L-M , V24L-T , V24L-M, D10L-T
Model No.s o1 T, D10L-M , D20L-M, D40OL-T, D4OL-M

84A130009 DOBOIHIO

PHYSICAL
WIRING POWER

BHL
THR*

INTERNAL
PIPE TRAIN

XFMR
13 12
-
16 H
CR9 | 1
7 6
» o N\ /
HL ] 4
2l B @'
{2 13
— =
56 2 10 S
T
__112 =
- 12
=D BU
- J 131iBICRI 13
)
LB PReg e SSURE
PRE
%’ N= = GAUGE
R TS FSD NOT TO SCALE
LS VHL
L2(N
LILPWR) SCHEMATIC q(, )

TS ——

TS TOGGLE SWITCH —SPST
PR PURGE RELAY
HL HIGH LIMIT (MANUAL RESET)
BHL BIN HIGH LIMIT
FSD FLAME SAFETY DELAY
FP FLAME PROBE
CR CONTROL RELAY
R INDICATOR LIGHT (RED)
XFMR TRANSFORMER
VS VAPOR SOLENOID VALVE
LS LIQUID SOLENOID VALVE
VHL VAPOR HIGH LIMIT

¥ THR THERMOSTAT
T8 TERMINAL BLOCK

G GROUND
IW IGNITION WIRE

42
¥ THERMOSTAT NOT USED ON MODULATING VALVE UNITS

| e |
j/\R/
XFMR 2
AAAS
@ W
/L_s\ H
& VHL



___j ELECTRICAL DIAGRAM, HI-LO (LIQUID ONLY)
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TROUBLESHOOTING PROCEDURE

CAUTION: DISCONNECT ELECTRICITY AND BLEED GAS LINES BEFORE
DOING ANY MAINTENANCE WORK ON THE HEATER.

A. Red light dies not come on when toggle switch is turn
to "on™".
1. No power to heater

a. Turn on fan. Plug heater into 110v burner
receptacle.
Check that receptacle has 110v.
Check fuse in fan fuse holder.
Be sure that time delay reset is reset.
Be sure that reset on heater high 1imit is
reset.
Check that thermostat 1s set above ambient
temperature.

g. Check that copper tubing to air switch is
not blocked and that tubing is pointed
toward fan.

h. Check that heater is properly wired.

i. Check for defective toggle switch.

B. No spark, but gas present.
1. Spark plug wire disconnected.
2. Spark plug wire grounded to heater housing.
3. Excessive carbon on spark plug.
4. Spark plug or transformer defective.

2. Turn off gas and bleed gas lines. Then
carefully hold plug wire about 1/8" from
heater housing. If spark is present, plug
is defective. Install new plug. If no
spark, transformer is defective. Install
new transformer.

© Q Qo

H

C. Spark but no flame - gas not present.
1. No gas to heater. - Turn gas on, turn valves
on at heater.
2. Solenoid valves may not be opening, - Put

hand on top of solencid valves.

Turn power switch on and off several times.

If valve is operating correctly, you will feel

a click in the valve when the power 1s turned

on. If the valve does not click, a

replacement is necessary.

3. Check for obstruction in gas line.

a. Strainers may need to be cleaned or copper
may have a kink in it.

b. Take union apart to see that orifice is
not plugged.




D.

Flame is present, but time delay pops out, shutting off
heater after 30-60 seconds of operation.
1. Flame probe not hot enough or is defective.

a. Probe should be cherry red in color. If
it is not, the flame probe will have to be
moved into the flame more.

2. Flame prcobe is defective.

a. If probe is cherry red, but time delay
continues to pop out, the probe is
defective.

Flame is present, but burner goes out at a later time.
1. Vaporizer too hot, wvaporizer high limit is
kicking out.

a. Pull vaporizer out of flame until copper
tubing going into the regulator can be
held without burning your hand.

2. Temperature high limit pops out.

a. Fan inlet blocked. Remove debris.

b. Static pressure too high. Decrease static
pressure by removing some grain from bin.

c. Decrease temperature by decreasing gas
flow.

3. Fan motor failure.
a. Have electrician check out unit.
Burner works but not enough heat.
1. Not encugh gas pressure at heater.
2. Plugged orifice.
3. Plugged strainers.
4. Taking vapor rather than ligquid from tank
(when heater has a vaporizer.)
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Electric Diagram ForR Hi-Lo (liquid only)
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TROUBLESHOOTING PROCEDURE

CAUTION: THE PROCEDURES OUTLINED BELOW ARE FOR USE ONLY BY
QUALIFIED SERVICE PERSONNEL. USE CAUTION WHEN
CHECKING ELECTRICAL COMPONENTS.

1. Listen for sound of magnetic starter closing as you
push start button.
2. Check line voltage: Connect voltmeter leads to L1 and

L2 at magnetic starter. If 3ph electricity, also check
between L1 and L3, and between L2 and L3. If voltmeter
does not indicate proper voltage, check power supply.

MAGNETIC STARTER DOES NOT CLOSE

3. Connect one lead of voltmeter to 7, neutral. This lead
will remain connected throughout procedure.
4. Check voltage between neutral and power lines: Connect

second voltmeter lead to L1 and L2 (also L3 for 3ph).
If voltmeter does not indicate proper voltage, check
power supply.

5. Check start button: Connect lead tce o6 (11 for 3ph) on
magnetic starter. Push start button while checking with
voltmeter. If meter does not show voltage, replace
start button.

6. Check stop button: Connect lead to 8 on overload relay.
Push start button while checking with voltmeter. If
meter does not show voltage, replace stop button.

7. Check overload relay: Connect lead to 10 on magnetic
starter coil. Push start button while checking with
voltmeter. If meter does not show voltage, replace
overload relay. If meter does show voltage, but
magnetic starter is not closing, replace coil.

MAGNETIC STARTER CLOSES, FAN DOES NOT START PROPERLY

8. Check magnetic starter contacts: Connect voltmeter
leads to 4 and 5 on magnetic starter. If 3ph
electricity, also check between 4 and 6, and between 5
and 6. If voltmeter does not indicate proper voltage,
replace magnetic starter. If proper voltage is
indicated, problem is in the motor.

FAN RUNS ONLY WHEN START BUTTON IS DEPRESSED

9. Three phase: Replace micro-switch on side of magnetic
Starter.
Single phase: Clean contacts between 3 and 6 on
magnetic starter. If still problem, replace magnetic
starter.

10. Check volts while fan is running. If volts are low,
check wire size and transformer size.

52



l @ GROUND | }rcuww ! oowER N
! |
: I + -

. i
1 i @ - SCOTCHLOX WIRE NUTS

START P
; |
|
{ l CONTACTOR FUSE

o C

H 43 l6

sror 1 lelele
; ' U Vo
| -
| BURNER
P i L REC
(I !
: = OVERLOAD [
1
M T
L 2
' ——~-1

oR - T
OUND LG
7 TERMINAL BLOCK

Grounp | :ncumu.l *! | POWER IN

3 @ { | ul 2l !
F 1 l
‘F' @ @ ® @ -SCOTCHLOX WIRE NUTS

START oon [0 SWTEH ¥WLD LNE OF MCOMING POWER

I | MUST BE CONNECTED YO CENTER

' i 1 conmacron TERMINAL OF STARTER

} } " FUSE

1 45 &6 ‘-:ﬂ
o N @ | &

Iy 1§ he 0

'l

Iy 2

i -

! 'L e

{ --—-1‘

1 o

- ' A0

H | )

H L

J

GAOUND LUG

53




joJjuod HOA 021

00 Buunjoejnuepy dming €664 ©  £000S3dS 98€07
SKY¥9VIQ JIUJOJSUDYL JOURLO] - dRHX
300300 A4Dii(xny - XMV
WIINL3313 |OU{LIB) PUROL  ~ 9 saordad 4 ‘wouboip
NY [OUIUI3] |0JAMaN  ~ N 30)davou Jad SO J030W BUINA °F
Isny -~ 4 4
—_—— e e e e e — ad33an JBUU - D|3J POO|JIAD Yy
212030239y p 8 a8 u| pasn Mn 4SNW s3|UN |ouJaiy
gy ® (P3y) woaang Co3s -~ 268d 3z(|s A[423440> ‘uojadajodud
QLYOS °VI °T¥1423RS (NJD1g) UOAING 340aS -  18d QUBLBUU| 3NOY3[A SJO30U 4O ‘2
Ivixand amng Ao|3x poolJsa] - "
d . 1103 Jva34048 2ijsubon - 3 'uo1329304d 3|noy puroud
0D "DJR dNAOS Ja3uv3s 31390Bow - SH PUD ‘3{MDJ13 4JOYS ‘4I9UU0DS (P
@ JOA0H - W 30 subaw Ipjacud 4snu JawogsMy
“ATA *S310N

T e T St WU PR

MILBUN INEHT A - K1 - 108 02




|023u0D WOA 0EZ

gretooss 198£01
SWYIIVIO J3UWJ0}SUDU] {O0J3U0T] -  dW4X
32030037 AuoyjIxny - XY
vIIdll313 [OUIJ3) pUNOU] - 9 ‘wouboip
230|dawou uyad SO JOj0U BUIM  E
Z{& _OC_CLM._. | DU3NaN - N
AsN4 - 4
e e d *AD|3J PUOJJ3AO Y3
a|dvsdanay Lmugnm - 38 Ul pasn ag 3SNu S31UM jOUJRYR
oy ¢ (Pay) vozgng doys - 284 pazis A|323440D ‘U01423230ud
SL¥Y0G VI ‘ATA1443HS (2018 UO3ANG  3U03S - 184 JUBJBUUY ANOY3 1A SJ030U JO§ 2
AVANYYd dNXNS Avjay poo|JsAg - 10
- . 110] 4334045 Ddi1sauboy - ) ‘V01493330u4d 3 noy punoub
09 AR dNANS 4334035 2138uboN - SW PUD “31NDJID 3J0YS ‘3D3UU0IS 1P
30 SUD3wW apiaodd 3SNU JBuo3sSNY) |
m 3 VA : m 4030 - W
N <SILON
ﬂtl.____.u
] 28d 184
f\ *~— %4 18d
(D 0 &
84 18d I L __ L
= . m
o -1 = | 5_: _lnl
! | 3] | ' _
el L
aw " W I “
_ L _ — m) 11
m.—_ { _ € “ 11 : _I_ "M
—
a1l 7
_ _ FE\
“ ),
2~ HL n
S N
NOI1D3104d INJIIHNI O/M - HJE - 1 DA 09F - 08 NDILD3I0N INSYINI O/ - HdE - [0A OF2 - 802 NOIJJ3103d INJIINI O/K - Hd | - 1DA OE2 - 802

a

3]

| NOLLDII0N INBENL N - B E - 1A 09 - OBE |

[
W | }

w1

| MOILDBIOSd INSSIND /K - HIE - LTOA OEZ - 807 |

=

TNIILBI0% INSBNT /A - Wl | - IDA GEZ - 6 |

55



COMP #: L0197
MACHINE: HEATERS
DATE: 920628MS

PAGE: 10F 6
10 v usa.. © 1992 S8AB00006

: GUIDE

SUBJECT: Solid State Conversion Kit

Sukup Manufacturing Company
Sheffield, lowa 50475

D33874 24"-28" Axial SS conversion kit

D3975 18" Axial 8S conversion kit

D3976 High-temp. Downstream SS conversion kit
D3977 Low-temp. Downstream SS conversion kit

PURPOSE: Convert dual relay heater to solid state. For all Sukup
heaters except Model 30,40, & 50. '

CONSISTS OF:

1 D3948 Sukup Ignition board with holder
1 D6503 Fuse holder assembly
1 J5739 Spark plug
1 D7054 Threaded collar
1 of the following flame sensor update kits:
D3984 High-temp. downstream FS update kit
D3983 Low-temp. downstream FS update kit
D4051 24"-28" Axial FS update kit
D4053 18" Axial FS update kit -
1 Cmm——— Complete set of instructions & electrical
_ decals.
1 - D4411 Foam gasket for board
2 Jasso 1/8" nuts
2 J0442 1/8" bolts
1 J5069 3/8" plug
1 J3829 Female spade

Plus all wires, etc. reguired to install components listed.

ACAUTION: DISCONNECT and LOCK OFF all power sources before doing any repair
or inspection. Always check with voltage meter before servicing. The procedures
outlined are for use only by qualified service personnel.

Failure to heed this warning may cause serious injury or death!

INSTRUCTIONS:
A. Remove:

1."C" and "M" relays and sockets with all wires attached
except Thermostat wire no. 8 on terminal 3 of "C" relay socket.

2. Flame safety delay with wires attached.
3. Purge relay with wires attached.

4. Flame probe and wires.

5. Amber light.

6. Ignitor (leave wire) 59



(instructions continued)
B. Install:

1. P.C. board and holder to sidé of control box with 1/8"
bolts provided. (use foam gasket between board holdexr and box.

2. Fuseholder in hole once used for amber light.
3. Plug 3/8" hole in box with plastic hole plug.
4. Flame sensor per instruction.
5. Spark plug per instruction.
6. Proper electrical diagram in box 1lid.
C. Connect:
1. Incoming power (L1) to fuseholder.
2. Wire #1 from fuseholder to toggie switch.
3. Wire #5 from toggle switch to High Limit.

4. Red light to terminal 7 on terminal block and to P.C.
board at terminal marked "lamp."

5. Wires #2 to terminal block #2.
6. Wire #10 to terminal block #10.

7. Ignition transformer lead #10 to P.C. Board at terminal

#9.
8. Red wire (36" long) from terminal S on P.C. board to the

flame sensor.

9. Green wire from terminal C on P.C. board to ground lug in
control box and to burner ring.

10. Wire #8 from thermostat to P.C. board at terminal #8(cut
off flange spade, crimp on female spade.)

11. Wire #7 to terminal block #7.

- © SUKUP MANUFACTURING CO.
94A280005



COMP. #: L0481
MACHINE: HEATER

Ukup)| SERVICE
e | GUIDE

Sheffield, lowa 50475

DATE: 931130MS

PAGE: 1 OF 6
L eTio mUusA. © 1993 94A280006

e

SUBJECT: cConverting Fenwal Ignition System to Sukup Solid State

J5710 [gnition Trgnsformer

an
D3974 24"-28" Axlal SS conversion kit
D3975 18" Axlal 8S converslon kit

Consists of:

D3948 Sukup lgnition board with holder
D6503 Fuse holder assembly
J4667 3 amp fuse
J5739 Sﬁark lug
D7054 Threaded collar
J0514 3/16-24 x 1/2 FH SLSB
J1190 #10 Star washer
J0985 #10 Plated nuts
of the following flame sensor update kits:

- DN N IN) o A ek ek

D4051 24"-28" Axial FS update kit

D4053 18" Axial FS update kit

-------- Complete set of instructions & electrical decals
Foam gasket for board
1/8" nuts and bolts
3/8" plug

-— N) s -

Plus all wires, etc. required to install components listed.

ACAUTION: DISCONNECT and LOCK OFF all power sources before doing any repair
or inspection. Always check with voltage meter before servicing. The procedures
outlined are for use only by qualified service personnel. '

Bleed fuel lines before servicing unit.

Failure to heed this warning may cause serious injury or death!

INSTRUCTIONS;
A. Remove:

1. Fenwal Board

Circuit Breaker

2

3. Purge relay with wires attached
4. lgnitor

5

Flame Sensor



(instructions continued)

B. Install:

. P.C. board and holder to side of control box with 1/8" bolts provided.
(Use foam gasket between board holder and box.)

-

Fuseholder in hole once used for circuit breaker.
Flame sensor per instruction.

Spark plug per instruction.

o &~ » P

Proper electrical diagram in box lid.

C. Connect:

1. Incoming power (L1) to fuseholder.

2. Wire #1 from fuseholder to toggle switch. |

3. Wire #5 from togggle switch to High Limit.

4. Red light to terminal 7 on terminal block and to P.C. board at terminal.
marked "lamp”.

5. Wires #21t0 terminal block #2.

6. Wire #10 to terminal block #10.

7. Ignition transformer lead #9 to P.C. board-at-terminal #9

8. Red wire (36" long) from terminal S on P.C. board to the flame sensor.

9. Green wire from terminal C on P.C. board to ground lug in control box

and to burnerring.
10. Wire #8 from thermostat to P.C. board at terminal #8.
11. Wire #7 to terminal block #7.

12. Spark plug wire to spark plug and transformer.

© SUKUP MANUFACTURING CO.




SUKUP.

Sukup Manufacturing Company
Sheffield. lowa 50475

COMP #: Loa3s
MACHINE: CENTRIFUGAL

DATE: g40916EL

©1994

\_TONTED N USA. ©

PURGE RELAY UPDATE KIT D3954

3| PR

" PAGE: 10F1 ]
|
|
|

94A190025

Part No. Description No. Reqd.

J5595 ETA Purge relay 1

J0445 #5 x40 x 1 1/4” bolts 2

J0o9so #5 nuts 2

¢ - 11" 18ga. Red wire wiflange & 1

female spade
11" 18 ga. red wire wiflange & female

-------- spade & 3" 18 ga. jumper wire w/ 1
female spade

-------- 12" 18ga. white wire w/spades 1

TNSTALLATION

1. Using rectangular purge relay as a guide, mark and drill 2 - 1/8" holes
in center divider panel of control box. Mount purge relay on electrical
side of control box with 2 - #5 13" bolts and nuts provided.

2. Remove glass purge tube from octagonal socket. Do not remove octagonal
socket. It will be used as a terminal board. Leave all wires attached

to it.

3. Loosen screw of terminal #3 of purge socket and insert flange of wire

#2 from rectangular purge. Re-tighten screw.

Loosen screw of terminal #5 of purge socket and insert flange of wire

#3 from rectangular purge. Re-tighten screw.

Loosen screw of terminal #7 of purge socket and insert flange of wire

#4 from rectangular purge. Re-tighten screw.

4.  See heater manual for operating instructions.
will now be about 45 seconds.

Delay on heater ignition

PARTS REPLACEMENT OR REPAIR AT COMPANY EXPENSE IS NOT AUTHORIZED UNLESS SUCH POLICY IS STATED.
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ukup.

Sukup Manufacturing Company
Sheffield, lowa 50475

Assembly

Instructions

COMP #: L0433
MACHINE: CONTROL BOXES
"DATE: 920506MS

PAGE: 10F3

SUBJECT: DUAL BURNER CONTROL FOR HI-LOW HEATER

96A500002

4
3
948190013
Parts list for Hi-Lo Relay Kit: D3970
D4479*
Ref. # Part # Description Qty
Req.
1 D3972 Box 1
2 D39733* Gauge panel 1
D39734 Gauge panel 1
3 D3940 Static Pressure Gauge, w/tube & conn. 1 |
4 J5845 60-220 4" stem thermometer 1 ‘
5 J5843 Hi-lo thermostat 1 |
6 J3881 Relay 11 pin socket 5x583 2 |
7 J3880 Relay 5x838 2 |
8 J4970 5x561 Rubber grommet 3 |
9 D4485 18-5 cord, 25’ w/terminals 2 |
10 D44822 18-3 cord, 25" w/ring terminal 1 o
11 J5040 7K2 Heyco bushing 1 ;
12 J0470 #10-16 x 1" TEK screw 4 |
13 J0460 #8-18 x 1/2" TEK screw 2

*D4479 parts list is the same, less static

grommets J4970.

PARTS REPLACEMENT OR REPAIR AT COMPANY E)CPENSI'; ljIS NOT AUTHORIZED UNLESS SUCH POLICY IS STATED.

|
pressure gauge D3940, thermometer J5845, and two rubber



THE FOLLOWING PARTS NOT SHOWN IN ILLUSTRATION

Part # Description Qty
Req.
J4010 Yellow scotch lock 1
J5005 7W-2 Heyco bushing 2
D6566-02 #16 wire, 16", red 2
D3970-05 # 16 wire, 18", green w/terminals 1
J3830 Female spade insulated 8
J3815 Eyelet ring terminal 4
J1125 1/2" flat washer 2
J0996 Pipe locknuts 1/4" ) 1
D3970-04 #16 Red wire 10" x 3" w/terminals 1
J5080 DP562 Heyco hole plug 1

INSTALLATION STEPS

1. Locate relay box on bin wall half way between the two heaters. Heaters
should be one bin sheet apart. Relay box should be located low enough
so that when holes are drilled they enter plenum chamber under floor.

2. After selcting best location for relay box, drill 3 - 1/2" holes on
a hill of the bin wall corrugation. Holes should be 3 3/4" apart and
23" apart and in a straight line on the hill. See illustration.

3. Carefully insert plastic tube, thermometer stem, and thermostat bulb
into the proper holes. Mount box to bin wall with 4 - #10-16 x 1"
self-tapping screws.

4, Remove hi-lo thermostats from heaters. Run 18-5 cords from relay box
to each heater. Connect wires of new cords to same terminals as hi-
lo thermostat. Re-connect by numbers on wires.

5. Connect power cord to one heater. Drill 7/8" hole in back of one control |
box. Insert remaining 18/3 cord in hole. Secure with Heyco bushing. |
Connect black wire to L1, white wire to 2, and green wire to ground. !

6. Test run heaters. Heaters should now cycle simultaneously. Check
with heater manual in hi-lo section for setting thermostat. If heaters
do not operat correctly, c\heck all connections.

7. Thermostat and relays control both heaters. Thermometer shows plenum
temperature. Pressure gauge shows static pressure.

94AI90014 920506 PAGE 2
© SUKUP MANUFACTURING CO.
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Sukup Manufacturing Company
Sheffisld, lowa 50475

B

Assembly

Instructions

-

COMP #: L0434
MACHINE: CONTROL BOXES

DATE: 920506MS
PAGE: 10F 2

SUBJECT:

96A500002

Deluxe Dual Burner Control - Regular Thermostat

Ref. # Part #

CONOOHLW =

16

D3972
D39731*
D39732
D3940
J5845
J5842
J3881
J3880
J4970
D4482
J5040
J0470
J0460
D44821

List for Kit: D3969
Parts Lis D4480*

Description

Box
Gauge panel
Gauge panel

Static Pressure Gauge w/ tube & conn.

60-220 4" stem thermometer
Thermostat

Relay Il pin socket 5 x 853

Relay 6 x 838

5 x 561 Rubber grommet

18-3 cord, 25’ w/terminals(red & siiver)
7k-2 Heyco bushing

#10-16 X 1* TEK screw

#8-18 x 1/2" TEK screw

18-3 cord, 25’ long w/terminals, (pink)

Req’d.

I I A B I O A Y gy

*D4480 parts list is the same, less static pressure gauge D3940, thermometer J5845, and two rubber
grommets J4970.

INSTALLATION STEPS

1. Two heaters should be installed about one bin sheet apart. Select location
for relay box half-way between two heaters and low enough so that when
holes are drilled for thermostat, thermometer, and pressure gauge, they
enter plenum chamber below floor.

2. After selecting location for relay box, drill 3 - 1/2" -holes on hill

of bin

sheet.

See jllustration.

3. Carefully insert plastic tube, thermometer stem and thermostat bulb
Mount box to bin wall with four #10 - 16 x 1

into the proper holes.
self-tapping screws.

PARTS REPLACEMENT OR REPAIR AT COMPANY EXPENSE IS NOT AUTHORIZED UNLESS SUCH POLICY IS STATED.

69
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Remove thermostats from heaters. Run one 18-3 cord (#9) to each heater.
Connect wires of these cords to same terminals that thermostats were
connected to.

Drill 7/8" hole in back of one control box. Insert remaining 18-3
cord (#10) in hole. Secure with Heyco bushing. Connect black wire
to L1, white wire to L2, and green wire to ground.

Check with heater manual for setting thermostat. Test run heaters.
They should now cycle simultaneously. If they do not, check all wire
connections. : -

Thermostat controls both heaters, thermometer shows plenum temperature,
and pressure gauge shows static pressure..
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