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INTRODUCTION

This handbook is designed to be a quick reference and guide for
service technicians who need accurate technical information about
Honeywell gas controls on a day-to-day basis. In it, you'll find
information on virtually every aspect of gas control installation and
service—mounting, installing, wiring, replacing operators and regu-
lators, and troubleshooting—as well as complete specifications and
~ operating descriptions.

If you're familiar with earlier editions of the Gas Controls Service
and Recontrol Handbook, you'll find several notable additions and
changes in this edition; such as, complete information on the VR
(dual vaive) type combination gas controls and negative pressure
regulated valves, a new chapter on safety, and an expanded
OPERATION section describing the operation of all types of Honey-
well gas controls and regulators.

Most of the controls in this handbook are part of the V800 family
of combination gas controls that Honeywell introduced some years
ago.

Back then, a lot of attention was given to developing a family of
controls that would not only combine all of the different functions
required of a gas control—“A" cock, “B" cock, pressure regulator
valve, safety shutoff valve and main automatic valve—but wouid
also have replaceable components for quick, easy field service.

Since its introduction, the V800 concept has proven itself as the
“right approach” to valve replacement. Now, with the a new line of
VR800 dual valve combination gas controls, Honeywell has em-
barked on a new era of safety and versatility built on the solid
foundation of V800 performance.

The VR type combination gas controls are really an extension of
the V800 family. The VR800 dual valve combination gas controls
use the same operators and regulators as the V800's. And like the
V800's, they include the “A” cock, “B” cock, pressure regulator,
automatic main valve, and—on those models for continuous pi-
lot—a safety shutoff valve. The VR type controls, however, have two
main valves that double the protection against main valve failure
and comply with new, tougher industry safety standards.
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SAFETY FIRST

Safety is an important part of your job, both for your own
protection and the protection of your customer.

Throughout this handbook, you'll see “Safety First” printed
whenever there’s a need to alert you to follow special precautions.
Be alert for this phrase and follow the precautions given.

Make certain you know and follow the 10 basic rules of safety
when working with heating gases and gas controls.

1. Always shut off the gas supply to the device when installing,
modifying or repairing it. Allow at least 5 minutes for any unburned
gas to leave the area before beginning work. Remember that LP
gas is heavier than air and does not vent upward naturally.

2. Always conduct a GAS LEAK TEST after completing the
installation or repair as follows.

NEVER USE A FLAME TO CHECK FOR A GAS LEAK. WITH
MAIN BURNER IN OPERATION, PAINT PIPE JOINTS, PILOT
GAS TUBING CONNECTIONS, AND VALVE GASKET LINES
WITH RICH SOAP AND WATER SOLUTION. BUBBLES IN-
DICATE A GAS LEAK. TO STOP LEAK, TIGHTEN THE
JOINTS AND SCREWS OR REPLACE THE GASKET.

3. Before connecting or disconnecting any wiring, except on
millivoltage controls, always disconnect the power supply to pre-
vent electrical shock or equipment damage.

4. When a gas system is being converted from one type of gas
to another, the main burner and pilot orifice(s) must be changed to
meet the appliance manufacturer’s instructions.

5. Always read the instructions supplied with the product
carefully. Failure to follow them could damage the product or cause
a hazardous condition.

6. Make certain the product is designed for your application.
Check the ratings given in the instructions and on the product.

7. After the installation is complete, check out the product
operation using the instructions provided. '

8. Do not bend the pilot tubing at the control after the com-
pression nut has been tightened. This could cause a gas leak at the
connection.

9. Never jumper (or short) the valve coil terminals on 24 V
controls. This could short out the valve coil or burn out the heat
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anticipator in the thermostat. Never connect millivoltage controls to
line voltage or to a transformer as this will burn out the valve
operator or the thermotsat anticipator.

10. Do not remove seals over the control inlet or outlet until
ready to connect piping. The seals are there to prevent dirt and
other materials from getting into the gas control and interferring
with its operation.




INSTALLING
COMBINATION
GAS CONTROLS

Safety First—

— Read instructions carefully. Failure to follow them could
damage the control or cause a hazardous condition.

— Check the ratings given in the instructions and on the control
to make certain the control is suitable for your application.

— After installation is complete, check out the control operation
as provided in the instructions.

— Turn off the main gas supply and wait 5§ minutes for unburned
gas to vent. Remember that LP gas is heavier than air and
does not vent upward naturally.

— Disconnect the power supply before connecting wiring to
prevent electrical shock or equipment damage.

— Be sure to conduct a GAS LEAK TEST after completmg the
installation (page 5).

— Do not bend the pilot tubing at the control after the com-
pression nut has been tightened, as this may result in a gas
leak at the connection.

— Never apply a jumper (or short) the valve coil terminals on 24
V controls, as this may damage the system. Never connect
mV controls to line voltage or to a transformer.

— Do not remove seals over the control inlet or outlet until ready
to connect piping.

INSTALLING PIPING

All piping must comply with local codes and ordinances or with
the National Fuel Gas Code (ANSI Z223.1 NFPA No. 54). If
semi-rigid tubing is used, use a tube-to-pipe coupling. A sediment
trap (drip leg) must be installed in the supply line to the control in all
gas appliance piping. See Fig. 1.

Prepare and install pipe as follows:

- 1. Use new, properly reamed black iron pipe that is free from
chips.

2. Do not thread the pipe too far. Valve distortion or failure may
result from too much pipe within the control.

3. Apply a moderate amount of good quality dope to the pipe
only, leaving the 2 end-threads bare. if you are performing an LP
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gas installation, use a compound that is resistant to Ilquefled
petroleum gases. . .

&

THREAD PIPE RIGHT LENGTH  LEAVE 2 END THREADS BARE

PROPER PIPING PRACTICE

2 IMPERFECT CONTROL USE MODERATE AMOUNT OF DOPE

il

THREADS

313D

4. Install a drip leg (sediment trap) in the supply line to the gas
control (Fig. 1).

DROP
I PIPED
| | GAS
Il] SUPPLY
HORIZONTAL |
| | GAS
VALVE
""‘ 1_—
| eﬁive RISER
PIPED
3in. [76.2
MINIMUM t SL?:PSLY
s
| B
DROP I
HORIZONTAL 3in. [76.2 mm]
P TUBING MINIMUM
GAS
/ 'I_l'____l
[ AYY suPPLy
L
L
L GAS
| VALVE
L .
i
RISER
b
I
I
1____ 3in. [76.2 mm)
MINIMUM
A ALL BENDS IN METALLIC TUBING SHOULD BE SMOOTH. 0338

Fig. 1—Sediment trap (drip leg) installation.
LENGTH OF STANDARD PIPE THREADS (in.)

PIPE SIZE EFFECTIVE LENGTH OVERALL LENGTH
OF THREAD OF THREAD
3/8 3/8 | 9/16
1/2 1/2 374
3/4 1/2 10 9/16 13/16
1 9/16 1




NOTE: SUPER TRADELINE controls have optional side outlets, Fig.
2. If you make a connection to one of the side outlets, be sure to

install the plug in the straight-through outlet tapping.

LEFT SIDE
OUTLET

MANUAL :
GAS COCK \
]

A} 4
k [ | e e
> T T 5= 3 »
e WRENCH "] | P 1{%[39.71 ?L%%'Sgg
BOSS gt
== o

,———4%[103.21—-—.
32870

Fig. 2—SUPER TRADELINE optional side outlets (V800 shown).

INSTALLING THE CONTROL

All controls, with the exception of negative pressure valves, can
be mounted 0 to 90 degrees, in any direction, from the upright
position of the gas cock knob. Negative pressure valves—V859,
V860, VR459, VR859 and VR860—must be mounted with the gas
cock knob straight up.

Install the control so that the gas supply is connected to the end
of the control with the wrench boss. See Fig. 2.

CONNECTING THE PILOT TUBING
1. Square off and remove all burrs from the end of the tubing.

2. Bend the tubing to the desired form for routing to the pilot
burner. Do not bend the pilot gas tubing at the control after the
compression nut has been tightened as this could cause a gas leak
at the connection.

GAS CONTROL BODY TIGHTEN NUT ONE TURN
BEYOND FINGER TIGHT

. TO PILOT BURNER
| 3 >

/i — FITTING BREAKS OFF
i AND CLINCHES TUBING

AS NUT IS TIGHTENED 7363

3. Unscrew the brass compression fitting from the pilot outlet.
Slip the fitting over the pilot tubing and slide it out of the way.
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NOTE: When replacing a valve, always cut off the pilot tubing at the
compression fitting. Do not use the old compression fitting on
the new valve as it may not provide a tight seal.

4, Push the tubing into the pilot gas tapping until it bottoms.
While holding the tubing all the way in, slide the fitting into place
and engage the threads. Turn the fitting until finger tight, then use a
wrench and tighten one turn beyond finger tight.

5. Connect the other end of the tubing to the pilot burner
according to the pilot burner manufacturer’s instructions.

CONNECTING THERMOCOUPLE OR THERMOPILE

Low voltage, line voltage and bulb-operated gas controls with
Pilotstat pilot safety shutoff mechanisms require a 30 mV
thermocouple to energize the power unit. “VS” controls require a
250 or 750 mV thermopile (Powerpile) to operate the control system
and supply energy to the power unit.

Position the thermocouple or thermopile in the pilot flame
according to the directions provided by the manufacturer.

1. To connect a thermocouple, run the cable to the power unit
connector and engage threads. Tighten fitting 1/4 turn beyond
finger tight. Remember, this is an electrical connection and must be
clean and dry. Never use pipe compound on the thermocouple
connection.

2. To connect a thermopile, follow the wiring diagram supplied
by the appliance manufacturer or see page 28 on wiring Powerpile
controls. ,

WIRING

Refer to the Operator section in GAS CONTROLS FOR CEN-
TRAL HEATING or GAS CONTROLS FOR HEATING APPLIANCES
chapters and follow the wiring instructions given.

STARTUP PROCEDURE
PILOT LIGHTING

The Lite-Rite gas cock knob has 3 settings (ON-PILOT-OFF) on
continuous pilot gas controls and 2 settings (ON- OFF) on Intermit-
tent Pilot and Direct Spark Ignition controis.

OFF—prevents the flow of gas to both the main burner and
the pilot burner.

PILOT—permits gas to flow to the pilot burner only when the
gas cock knob is held down or the thermocouple or
thermopile is heated sufficiently to hold in the Pilotstat
power unit.

ON—permits gas to flow to both the main burner and the pilot
burner (on continuous pilot and IP controls) when the
system is functioning properly.
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1. Turn the gas cock knob to OFF. (If the knob is in the PILOT
position, you must depress it slightly before it will turn to the OFF
position.) Wait 5§ minutes for all gas to vent. Remember, LP gas
does not vent upward naturally.

2. Turn the gas cock knob to PILOT, push it all the way down
and hold it there while lighting the pilot burner. Continue holding
the knob down for one minute, to give the thermocouple or
thermopile time to heat and generate enough current to hold the
power unit in.

3. Release the gas cock knob and check that the pilot flame
remains burning. If it does not, repeat steps 1 through 3. Check the
size of the pilot flame, see below.

PILOT FLAME ADJUSTMENT

For continuous pilot controls. . .

The pilot flame should envelop 3/8 to 1/2 in. [9.5 to 12.7 mm)] of
the tip of the thermocouple or thermopile (Fig. 3). If the pilot flame
needs adjustment, remove the pilot adjustment cover screw (Fig. 4,
page 17) and turn the inner adjustment screw clockwise /X to
decrease the pilot flame, counterclockwise ¥~ \ toincrease the
pilot flame. Be sure to replace the cover screw after adjustment is
complete to prevent gas from leaking.

For intermittent pilot controls. . .
Follow the instructions given by the appliance manufacturer as

to how to adjust the pilot flame for proper ignition.

|

"~/ 3/8 TO 1/2 IN.
[9.5 to 12.7 mm]

t

THERMOCOUPLE
‘OR THERMOPILE

t J 10,775

Fig. 3—Proper pilot flame adjustment. -
11 70-2602




CHECKOUT

Proper checkout consists of testing the control for gas leaks and
making certain the input pressure to the appliance is correct.

GAS LEAK TEST

Perform a Gas Leak Test as follows. WITH THE GAS COCK
KNOB ON, SET THE THERMOSTAT TO CALL FOR HEAT. WITH
THE MAIN BURNER IN OPERATION, PAINT THE PIPE JOINTS,
THE PILOT GAS TUBING CONNECTIONS AND THE VALVE
GASKET LINES WITH A RICH SOAP AND WATER SOLUTION.
BUBBLES INDICATE A GAS LEAK. TO STOP A LEAK, TIGHTEN
THE PIPE JOINTS AND THE CONTROL BODY SCREWS OR
REPLACE THE GASKET. NEVER USE A FLAME TO CHECK FOR
GAS LEAKS.

CHECKING GAS INPUT TO THE APPLIANCE
Safety First—

— Do not exceed the input rating stamped on the appliance
nameplate or the manufacturer's recommended burner
orifice pressure for the size of orifice(s) used.

— Make certain that the primary air supply to the main burner is
properly adjusted for complete combustion. Follow the ap-
pliance manufacturer’s instructions if available.

MANIFOLD PRESSURE METHOD

1. Turn the gas cock knob to PILOT—for continuous pilot
controls—or to OFF—for intermittent pilot controls—to prevent the
flow of gas to the pressure tap.

2. Using a 3/16 in. Allen Wrench, remove the pressure tapping
plug (Fig. 4, page 17) and connect the pressure gauge (manom-
eter).

3. Turn the gas cock knob to ON and turn the thermostat to call
for heat. Cycle the burner off and on several times to make certain
the system is functioning properly.

4. With the main burner on, read the pressure gauge. If the
reading does not conform to the appliance manufacturer’s recom-
mended manifold pressure (in in. wc or kPa), adjust the pressure
regulator as described in the regulator sections of GAS CON-
TROLS FOR CENTRAL HEATING and GAS CONTROLS FOR
HEATING APPLIANCES chapters.

5. Turn the gas cock knob back to PILOT, or OFF, and remove
the pressure gauge. Replace the pressure tap plug and repeat the
gas leak test at the plug with the main burner in operation.

12




METER CLOCKING METHOD

1. Make certain there is no gas flow through the meter other
than to the appliance being checked. Other appliances must
remain off and their pilots extinguished (or thelr consumption
deducted from the meter reading).

2. Cycle the burner on and off several times to make certain the
control system is functioning normally.

3. With the main burner in operation, time the gas meter —
using the sweep hand of a clock or wristwatch — to determine the
exact rate of gas flow to the main burner in cubic feet per hour. See
CONVERSION TABLE on the back cover.

4. Compare the actual input with the appliance manufacturer’s
recommended hourly input that is stamped on the appliance
nameplate. '

Convert Btuh to cfh, using the following formula:

input rating in Btu’s
per hour (Btuh)

= Cubic feet of gas per hour (cth)
Btu content of the gas :
per cubic foot

5. If the actual gas flow (cfh) does not conform to the manufac-
turer's recommended input rating (Btu converted to cfh), adjust the
pressure regulator as described in GAS CONTROLS FOR CEN-
TRAL HEATING or GAS CONTROLS FOR HEATING APPLIANCES

chapters‘.

6. Turn the gas supply to other apphances back on, and relight
all pilots.

CHECKING SAFETY SHUTOFF

With the gas cock knob in the PILOT position, extinguish the
pilot flame and make certain the Pilotstat power unit shuts off the
gas flow within 2-1/2 minutes. The safety shutoff of pilot gas proves
complete shutdown of the control valve since the Pilotstat control
valve blocks the flow of gas to both the main burner and the pilot

‘burner.

FINAL CHECK
Put the system into operation and observe it through at least one
complete cycle to make certain all controls are functioning

properly.
13 70-2602
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GAS CONTROLS FOR
CENTRAL HEATING

CENTRAL HEATING MODELS

Gas controls designated as central heating models are those
controls with a capacity greater than 110 cfh [3.1 m3/hr]. They are
found on gas furnaces, boilers, unit heaters, rooftop units, duct
furnaces, and swimming pool heaters.

The following table lists the various models, their capacities,
type of operation and application. The models listed are available
for all types of heating gases, and most are also available in two
ambient temperature ranges, 32 Fto 175 F [0 C to 79 C] or minus 40
F to plus 175 F [minus 40 C to plus 79 C].

Some of the controls listed for central heating are also available
for heating appliances in 110 cfh [3.1 m3/hr] capacities. They are
covered in the GAS CONTROLS FOR HEATING APPLIANCES
chapter. This chapter includes the specifications for and describes
the operators and regulators of the V800 and VR800 family of
combination gas controls. All information on the V500 family of
combination gas controls will be found in the GAS CONTROLS FOR
HEATING APPLIANCES chapter.

SPECIFICATIONS

MODELS: Refer to Table 1.

CAPACITIES: See Table 1. The actual valve capacity rating is
determined by both the body size of the control (high capacity or
standard capacity) and by the diameter of the inlet and outlet
tappings. (If reducer bushings are used, the capacity will be
determined by the actual diameter of the inlet and outlet.) Table
2 shows the relationship between the two.

TYPE OF GAS: Models are available for all heating gases.

PRESSURE TAPPING:1/8 NPT with plug, recessed for 3/16 in. [4.8
mm] Allen wrench.

PRESSURE RATING: A.G.A. rating 1/2 psig (14.0 in. wc [3.5 kPa])
inlet pressure. Designed for safe operation up to 28 in. wec [7.0
kPa].

PILOT GAS OUTLET: Compression fitting for 1/4 in. [6.4 mm] OD
tubing.
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TABLE 1 — COMBINATION GAS CONTROLS
FOR CENTRAL HEATING

MAXI-

NumBeER| DARD HIGH OPERATION APPLICATION
CAPA- 1
CAPA- | ciTva |
CITY? !
cth [m3/hr] cth [m3/hr - f
None (30 mV manually
C580 335} 9.5 |600f 16.7 operated Pilotstat Continuous pilot
manifold)
None (750 mV manual-
CS580 335 9.5 1600} 16.7 ly operated Pilotstat | Continuous pilot
manifold)
V400 335| 9.5 |600| 16.7 120 V, magnetic Continuous pilot
v444 335} 9.5 |600] 16.7 120 V, magnetic Intermittent pilot
V445 335] 9.5 |600| 16.7 120 V, magnetic DSI
V459¢ 335f 9.5 | — — 120 V, magnetic DS|i
vs00b {335 9.5 |600] 16.7 Bulb, modulating, . o
. . Continuous pilot
direct dial
vs1ob  [335] 9.5 |e0o| 16.7 | Bulb.modulating, | oo iinious pilot
remote dial
vs20b (335 9.5 00| 16,7 | BUB oMo At | gontinuous pitot |
vs30b  [335| 9.5 [600| 16.7 Bulb, on-off, Continuous pilot
remote dial
v800 335| 9.5 (600] 16.7 24 V, magnetic Continuous pilot
v810 335| 9.5 |600] 16.7 24 V, bimetal Continuous pilot
v844 335| 9.5 1600} 16.7 24 V, magnetic Intermittent pilot
V845 336{ 9.5 |600] 16.7 24 V, magnetic . DSl
V850 335| 9.5 [600]| 16.7 24 V, 2-stage Continuous pilot
V852 335 9.5 1600]| 16.7 . 24 V, 2-stage Intermittent pilot
V854 335| 9.5 |600| 16.7 24 V, 2-stage DSI
V859¢ 335| 9.5 |600| 16.7 24 V, magnetic DSI
V860¢ 335| 9.5 |600} 16.7 24 V, magnetic DSI
VR400 2501 7.1 - - 120 V, magnetic Continuous pilot
VR444 250 [ 7.1 [600] 16.7 120 V, magnetic Intermittent pilot
VR445 250] 7.1 |600| 16.7 120 V, magnetic DSI
VR800 250 7.1 - - 24 V, magnetic Continuous pilot
VR810 250| 7.1 - — 24 V, bimetal Continuous pilot
VR844 250( 7.1 |600| 16.7 24 V, magnetic Intermittent pilot
VR845 250| 7.1 |600| 16.7 24 V, magnetic DSi
VR850 (250| 7.1 |600{ 16.7 24 V, 2-stage Continuous pilot’
VR852 250] 7.1 1600} 16.7 24 V, 2-stage Intermittent pilot
VR854 [250| 7.1 [600{ 16.7 24 V, 2-stage DSI
VR859¢ {250| 7.1 |600{ 16.7 24 V, magnetic DSl
VR860¢ |250| 7.1 [600| 16.7 24 V, magnetic DSl
VvS820 335| 9.5 |600( 16.7 750 mvV Continuous pilot

aCapacities differ according to inlet and outlet size, see Table 2. Capacity
in cfh is based on 1,000 Btu/cu ft, 0.64 sp. gr. nat. gas at 1.0 inch wc
pressure drop. Capacity in MJ/m3 is based on 37.3 MJ/m3, 0.64 sp. gr. nat.
gas at 0.25 kPa pressure drop.
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For other gases, use the conversion factors in the table below.

MULTIPLY LISTED
SP. GR. CAPACITY BY
0.60 0.516
0.70 0.765
1.563 1.62

bsee GAS CONTROLS FOR HEATING APPLIANCES chapter for information,
CThe gas controls are negative pressure regulated.
TABLE 2—CAPACITY RATINGS AND PIPE SIZE (inlet-outlet)

INLET TAPPING | OUTLET TAPPING CAPACITY
BODY TYPE in, in. cfh | m3/hr
i:’:’;‘:?x’ 1/2 1/2 225 | 6.4
" and “C" 1/2 3/4 250 7.1
3/4 3/4 335 9.6
type controls
3;2';‘:;’: 1/2 1/2 200 | 6.2
VR" type 1/2 ~3/a 225 | 6.4
3/4 3/4 250 71
controls
High
capacity 3/4 3/4 450 | 12.7
VR o 3/4 1 503 14.2
and “VR" 1 1 600 16.7
type controls
VR800
PRESSURE
MAIN AN’;EGULATOR PRESSURE REGULATOR
b, S | /RREERE
TAP (OPTIONAL) e

ol Q

MANUAL KNOB
WRENCH

BOSS \

LITE-RITE GAS COCK

O

©

V800

. GAS ® GAS
INLET " | ¥ OUTLET
ggSESNCH A 1@ Ié ” S OUTLET
: PRESSURE

MANUAL GAS 4(;. : TAP

COCK KNOB O MENT PILOT GAS OUTLET
SCREW BENEATH 'MAIN VALVE
COVER SCREW OPERATOR

PRESSURE REGULATOR ADJUSTMENT

(BENEATH COVER SCREW)

PRESSURE
REGULATOR

= GAS

F OUTLET

-
GAS
INLET

o~ PILOT GAS OUTLET.
=/ PRESSURE TAPPING
DIRECTLY BENEATH
;g'v?grimh PILOT FLOW ADJ. SCREW .
16,318

(BENEATH COVER SCREW)

Fig. 4—Top vﬁof standard capacity models.
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VR844 AND VR845

PRESSURE REGULATOR
ADJUSTMENT (BENEATH

MANUAL GAS COVER SCREW)
COCK KNOB
PRESSURE
INLET . - ./REGULATOR
PRESSURE : ‘
A [
\3 <

TAP (OPTIONAL)/
Vi lpers
OQUTLET

WRENCH
BOSS —

GAS
INLET

PILOT

ADJ
MAIN AND PILOT / 1MAIN VALVE
VALVE OPERATOR OPERATOR

PILOT ADJUSTMENT SCREW, OUTLET PRESSURE TAP

BENEATH COVER SCREW
PILOT GAS QUTLET

PRESSURE REGULATOR
LITE-RITE GAS COCK ADJUSTMENT
MANUAL KNOB (BENEATH COVER

WRENCH
BOSS
GAS
GAS OUTLET
INLET
\ PRESSURE
REGULATOR
PILOTSTAT
POWER UNIT
PILOT FLOW ADJ. SCREW ILOT GAS OUTLET.
(BENEATH COVER SCREW) ’;RLEOSSURE TAPPING
DIRECTLY BENEATH 10,769

Fig. 5—Top view of high capacity models.

ELECTRICAL CONNECTIONS: 120 V operators have 36 in. [0.9 m]
leadwires; 24 V and Powerpile valve operators have combination
screws and 1/4 in. male quick-connects.
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GENERAL ELECTRICAL DATA:

PILOTSTAT
CONTROL OP\IIE,‘I\?[I-\\':'%R TURNDOWN
VOLTAGE TIMINGD TYPE |HOLD-IN|DROP-OUT| mV-OPEN
CIRCUIT
MANUAL |Does not apply . ..
C580,C581
and Bulb
Co\r}tsrgtl)led 30mVl ah0ma | 290t
(0.018 70 mA 2mV
Models max.
V804 —less than 3| o™ max.
sec.
24V2 | vg14 — 30 sec.
delay time
120 V V404 — less
than 3 sec.
vS824 — 3 10.5 to
PowerpileC sec. 750 mV|{ 15 mA 5.5 mA 141 mV
nominal (11 ohm)| max. min.

aRecommended transformers: AT12, AT20, AT40, or AT72.
bapplies to both opening and closing cycles.
€ Powerpile valve operator pulil-in current 65 mA max.
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VALVE OPERATORS FOR V800
AND VR800 GAS CONTROLS

INTERCHANGABLE VALVE OPERATORS
FOR SERVICE REPLACEMENT OR FIELD ADD-ON

V8324A

24V,2.STAGE
OPERATOR/REGULATOR

24 V MAGNETIC 750 mV POWERPILE
VALVE OPERATOR

24 V BIMETAL
AVAILABLE ON
V810, V81t AND
VR810 ONLY.
REPLACE WITH
120 V MAGNETIC vao4B

10,817

AUTOMATIC VALVE OPERATORS

The operating voltage of the gas control is determined by the
voltage of its main valve operator(s). Although 5§ operators are
available as original equipment—V404A, 120 V magnetic; VB04A,
24 V magnetic; V814A, 24 V bimetal (supplied on the V810, VR810
and V811 only); V8324, 24 V 2-Stage Operator/Regulator; and
VS824A, 750 mV magnetic—only the V404A, VB04A, V8324A and
VS824A may be used for field replacement. The same operators
are used on both standard and high capacity models of the V800
and VR800 controls.
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Note, however, that on dual valve, “VR" type, gas controls the 1st
main valve operator that is built into the control body is not
replaceable.

See GAS CONTROLS FOR HEATING APPLIANCES chapter for
information on bulb type operators for V500 gas controls.

OPERATOR INSTALLATION
Safety First—

— Installer must be an experienced, trained service technician.

— Disconnect power supply to prevent electrical shock or
equipment damage.

— If the gas control is in operation (Lite-Rite gas cock knob in
ON position), turn the gas cock to PILOT or OFF before
starting work.

— Be sure to conduct a Gas Leak Test after turning the gas back
on.

ADDING AN OPERATOR TO A MANUAL GAS CONTROL

1. Remove the adapter casting and its gasket from the manifold
body, Fig. 6. Check to make certain that the gas ports are clear and
the gasket seating surfaces are clean.

i

| BLANK REGULATOR
COVER PLATE

ADAPTER

LOCATING
PINS

Fig. 6—Remove the adapter casting and gasket from the gas
- control manifold before installing the operator.
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2. Place the new gasket in position on the manifold body. The -
locator pins are used for properly seating the gasket

3. Carefully position the new operator over the gasket, again
using the locator pins as a guide, and screw it down using the
screws provided. The shorter screws are for standard capacity gas
controls; the longer screws are for high capacity controls. Make
certain all screws are tightened down evenly and securely.

NOTE: If a V5307A step-opening regulator is to be added to the
operator, omit the screw on the outside corner. The V5307A
uses this hole for a long mounting screw which extends into the
control body.

REPLACING V404A, V804A AND VS824A OPERATORS

If you are replacing an original operator, disconnect the existing
wiring as follows.

1. 24 V and Powerpile systems. Disconnect the leadwires at the
terminal block (and on “VR” type controls, the 1st main valve
operator wires), carefully noting the terminal markings for each
connection. On Powerpile systems, also disconnect the jumper
lead to the Pilotstat power unit.

120 V systems. To gain access to the screws holding the
operator onto the body: first, disconnect the operator leadwires at
the junction box and then disconnect the conduit at the fitting in the
operator cover. Remove the terminal cover.

2. Remove the pressure regulator from the operator. Save the
regulator and its gasket for reassembly on the new operator.

3. Remove the old operator and its gasket.

4. Check that all gas ports are clear and that the gasket seating
surface is clean. Place the new gasket in position on the control,
using the locating pins to position it (Fig. 7).

5. Carefully position the new operator over the gasket, again
using the locating pins for proper positioning, and mount the
control using the screws provided. Use the short screws for
standard capacity controls; use the long screws for high capacity
controls. Tighten the screws down evenly and securely.

NOTE: On controls equipped with a V5307A step-opening regu-
lator, -omit the screw on the outside corner. The V5307A needs
this hole for a long mounting screw which extends into the
control body.

REPLACING V8324,2-STAGE OPERATOR/REGULATORS

The V8324A is a special ‘purpose operator/regulator for replace-
ment on 2-stage gas controls. The operator and regulator are not
separately replaceable. Replace the V8324A as follows:

1. Tag each leadwire as it is removed (including the 1st main
operator leadwires on “VR” type controls).
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10816

Fig. 7—Removing and installing valve operators on V800 and

- VR800 gas controls.

2. If the “C” terminals are jumpered, remove the jumper and

install it on the new control.

3. Loosen the 4 mounting screws and remove the old operator.

‘ 4‘, Remaove and discard the old gasket.

23
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NOTE: When installing the V8324A, do not remove the tape to
separate the operator/regulator assembly. This may result. in
loss of calibration and damage to the control. See Servo
Pressure Regulators, page 36 for information on adjusting the
pressure regulator of the V8324.

5. Place the new gasket over the locating pins shown in Fig. 8
and position the new V8324B over the gasket and pins.

6. Tighten down the mounting screws evenly and securely.
7. Reconnect the wires as originally installed.

HIGH-STAGE PRESSURE

REGULATOR ADJUSTMENT SMALL
(BENEATH COVER SCREW) MOUNTING
SCREWS (4)

ve3z4 A

OPERATOR
REGULATOR
ASSEMBLY

GASKET

LOCATING
PINS

A DO NOT SEPARATE OPERATOR/REGULATOR ASSEMBLY
BY REMOVING TAPE WHEN INSTALLING.
10,771

Fig. 8—Replacing the V8324A on a V850 gas control.
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WIRING OPERATORS
Safety First—

— Disconnect the power supply before connecting the wires to
prevent electric shock or equipment damage.

1. If you are replacing an operator, reconnect the wiring as
originally installed.

Valve operators are color coded:

Blue—24 V, V804B.

Black—24 V (bimetal), V814A and V8324.
Red—Powerpile, VS824A.

Black conduit cover—120 V, V404B.

2. If you are installing an operator on a manual, “C” or “CS”
Pilotstat power unit manifold, follow the appropriate procedure
below.

V804 (24 V, magnetic)

Never jumper, or short, the valve coil terminals even temporari-
ly, as this may burn out the heat anticipator in the thermostat.

1. Install the transformer, low voltage thermostat, and other
controls as required.

2. Connect the control circuit to the operator terminals as
shown in Fig. 9. '

3. Adjust the thermostat heat anticipator to 0.2 A for “V” type
valves, 0.6 A for standard capacity “VR” type valves, and 0.9 A for
high capacity “VR" type valves. If another control is placed in the
control circuit, add its current rating to that of the gas controls and
set the anticipator accordingly.

24 VOLT ¢ HIGH LIMIT
‘‘‘‘‘‘ |
THERMOSTAT . CAUTION | CONTROL
!
| =SEE |
TH TR ,tv ----- -
pr———— -7, L1 >
PR \% . (HOT)
/ — “ 2 e |2 e

AT

TH Y'Y TR

TRANSFORMER

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PRO-
TECTION AS REQUIRED.

NEVER JUMPER THESE TERMINALS. THIS SHORTS OUT VALVE COIL
AND MAY BURN OUT HEAT ANTICIPATOR IN THERMOSTAT.

FACTORY INSTALLED LEADWIRES ON “VR" TYPE CONTROLS; DO NOT
REMOVE.

2382F

Fig. 9—Typical wiring diagram for the V804A, 24 V operator.
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V404A (120 V, magnetic)

1. Install the line voltage thermostat (ok controller) and other
controls as required (Fig. 10).

2 Be sure to use a junction box when connecting the control
circuit to the valve operator.

Make conduit connections to operator(s) as follows—

— Slip the conduit fitting over the leadwires and screw it
securely into the hole in the operator cover.

— Cut the conduit to the appropriate length, slip the conduit
over the leadwires and attach it to the fitting.

— Connect the conduit to the junction box and connect the wires
to the control circuit. Do not splice the wire except within a
junction box.

AAA @J ®
va0a
LINE VOLTAGE LINE VOLTAGE
THERMOSTAT N A ToR
O O| oR CONTROLLER o

|
SO s
o0 A
-
JUNCTION BOX™ : (HOT)
CONTROL

APOWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQUIRED.

ATO 1ST MAIN VALVE OPERATOR ON “VR" TYPE CONTENTS.
) 10,787

Fig. 10—Typical wiring diagram for the V404A, 120 V operator.

V8324B (24 V, 2-stage)

1. Connect the terminals as shown in the complete circuit
diagram provided by the appliance manufacturer. if not furnished,
refer to Fig. 11.

NOTE: Do not jumper, or short, terminals C and W1 or Cand W2 as
this will burn out the heat anticipator in the thermostat.

2. Set the heat anticipators of the 2-stage thermostat at: Stage
1, 0.20 A; Stage 2, 0.24 A.

26




LIMIT CONTROL

r —-— o ﬂ
Hom + C to—4 <q
& b e e o 2 V8324
2.STAGE
L2 Py OPERATOR/
NS REGULATOR
o @
8@
Y \ \L
FAN COOLING p—— N A
CIRCUIT EQUIP. A NN e~
CIRCUIT —___1,
\spDT FAN
STAGING RELAY
(IF MULTISPEED)
®© OO0
O ® !

Q672B SUBBASE
FOR T872C THER-
MOSTAT

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED.

REFER TO COMPLETE SYSTEM DIAGRAM FOR WIRING DETAIL IN
THESE CIRCUITS.

A FACTORY-INSTALLED JUMPER.
& ALTERNATE LIMIT CONTROL LOCATION.

FACTORY-INSTALLED WIRES ON “VR" TYPE CONTROL. DO NOT

REMOVE.
10,78%

Fig. 11—Typical V850 wiring diagram with a T872C-Q672B sys-
tem with 24 V relays controlling fan and cooling
equipment. '

VS824A (Powerpile, magnetic)

Never connect millivoltage operators to line voltage or to a
transformer as this may burn out the valve coil. Also, since the
entire system is powered by the millivoltage generated by the
Powerpile generator, it is important to clean and scrape all wires
before connecting. Solder and tape all necessary splices using
rosin flux to prevent corrosion. Tighten terminal screws.

Total control circuit wiring must not exceed 30 ft [9 m] of 2-wire,
18 gauge cable or 50 ft [15 m] of 2-wire, 16 gauge cable.

1. Install the Powerpile thermostat, limit control, and Powerpile
generator as required.

2. After the Powerpile generator is installed, connect the leads
to the operator at terminals labeled PP (Fig. 12). Make certain the

27 70-2602




jumper lead from the operator to the safety shutoff Pilotstat power
unit is connected and tightened 1/4 turn beyond finger tight.

3. Connect the wires from the control circuit to the operator
terminals labeled TH.

POWERPILE ‘
IHIGH LIMIT
o 0oJ THERMOSTAT o-}kQ CONTROL
IR

TH | pp
prom— V824A

T BrFs

£
TH Ay T PP

L |
i VAAAAAASOPERATOR COIL
L‘—_\AAAA/'——_ ————— 'l 2279€
POWER UNIT CONTROL

Fig. 12—Typical wiring diagram for V824A Powerpile operator.

OPERATOR CHECKOUT

1. Turn on power supply‘and relight pilot burner if it was
extinguished. " '

2. Turn the gas cock knob to ON and adjust the thermostat to
call for heat. Check for proper burner ignition and flame condition.

NOTE: Bimetal operator, V814A, used on V810, VR810 and V811
opens the valve 30 seconds after a call for heat; it closes the
valve 20 seconds after the thermostat is satisfied.

3. Observe the system through at least,oné complete cycle to -
make certain all controls are working properly.

4. Conduct a Gas Leak Test as follows. WITH THE MAIN
BURNER IN OPERATION, PAINT THE VALVE OPERATOR AND
PRESSURE REGULATOR OR COVER PLATE GASKET LINES
WITH A RICH SOAP AND WATER SOLUTION. BUBBLES IN-
DICATE A GAS LEAK. TO STOP LEAK, TIGHTEN ASSEMBLY
SCREWS OR, IF NECESSARY, REPLACE THE GASKET. NEVER
USE A FLAME TO CHECK FOR A GAS LEAK.
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SERVO PRESSURE REGULATORS
FOR THE V800 AND VR800 FAMILY

INTERCHANGABLE—FOR ADD-ON OR
REPLACEMENT, LP OR NATURAL GAS

v53068 V5307B V5308A V5309A
T

STANDARD STEP-OPENING HI-LO FLAME LP-NAT. GAS
CHANGEOVER

10,776

SERVO PRESSURE REGULATORS
V5306A,B,C; V5307A,B; V5308A and V5309A

These pressure regulators can be used on all V800 and VR800
gas controls (except 2-stage gas controls) for replacement, add-on
or change-over. See GAS CONTROLS FOR HEATING AP-
PLIANCES chapter for information on V500 regulators.

Regulators are mounted on the operator, if used, or on the
adapter casting, if no operator is used. Models are available for
both Natural and LP gas installations.

The V5306A,B,C is the standard pressure regulator. Complete
gas controls equipped with the V5306 have an “A” following the
basic model number: for example, V810A or VR844A. See notes 1
and 2 under Tables 3 and 4 for differences between A, B and C
models of the V5306. Conversion kits, Part Nos. 391936 and
391937, allow field converting the V5306 from a Natural gas
regulator to an LP gas regulator or vice versa.

The V5307A,B is a step-opening pressure regulator. Complete
gas controls equipped with the V5307 have a “C” after the basic
model number for example, V800C or VR445C.

The V5308A is a hi-lo flame pressure regulator. Complete gas
controls equipped with the V5308A have a “D” after the basic
model number; for example, V445D.

The V5309A is a convertible regulator for use on either Natural
gas or LP gas. It has a fixed setting and is not field adjustable.
Complete gas controls equipped with the V56309A have an “E”
following the basic model number; for example, V400E. See Table 3
and 4 for complete specifications.
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V8324 :

The regulator of the V8324 2-Stage Operator/Regulator is not
independently replaceable as are other regulators, nor-can it be
converted in the field with any conversion kit (Part Nos. 391936 and
391937). The operator/regulator assembly must be replaced as a
single unit and the gas type must be specified when ordering.
Regulation of the first-stage is factory-set and not field adjustable.
See Tables 3 and 4 for complete specifications.

TABLE 3 — SERVO PRESSURE REGULATOR SPECIFICATIONS
(NATURAL GAS)

OUTLET PRESSURE TO BURNER

PRESSURE STANDARD RANGE OF RANGE OF
REGULATOR OPTIONAL
FACTORY FIELD
MODEL SETTING FACTORY ADJUSTMENT
NUMBER AND SETTINGS
TYPE in. kPa in. kPa in. kPa
we we wc
V53068.b a5 0g |30t |0.7t0 3.0to | 0.7 to
Standard ) ’ 5.0 1.2 5.0 1.2
0.9 0.2
(50% | (50% | 0.6to | 0.1to .
VSE::O:I Step of of 0.9 0.2 not adjustable
P fult) | full)
o e | 35 | 0g | 30t |07t0 |30t [ 07
’ e 5.0 1.2 5.0 1.2
0.9 0.2
V5308 Lo (50% | (50% | 0.6to | 0.1to
Hi of of 0.9 0.2
i-Lo . .
Flame LW 30t |0.7¢
. .0to .7 to
Hi 3.5 0.9 5.0 1.2 not adjustable
V5309
LP-Nat. 35 | 0g |30t [0710
. 5.0 1.2
Changeover
V8324 0.9to | 0.2t0
2-stage 1st stage 1.3 0.3 25 1.2
operator/ 30to [0.7to |3.0to | 0.7to
reculator | 2n9stage | 35 1 09 1 g, 1.2 5.0 1.2

aVv5306B Pressure Regulator (A’ models) is low temperature rated for
minus 40 to plus 175 F [minus 40 to plus 80 C]. The V5306B may be used
to replace a V5306A with 32 to 175 F [0 to 80 C] ambient temperature
rating.

byvs306C (“A’ models) has a 1.0 inch we [.25 kPa] adjustment range.

30




TABLE 4 — SERVO PRESSURE REGULATOR SPECIFICATIONS (LP GAS)

OUTLET PRESSURE TO BURNER

PR E
ESSUR STANDARD RANGE OF RANGE OF
REGULATOR OPTIONAL
FACTORY FIELD
MODEL SETTING FACTORY ADJUSTMENT
NUMBER AND SETTINGS
TYPE in. kPa in. kPa in. kPa
we we wc¢e
V53063.0 110 | 97 |80t [20t0 [80t0 [2.010
Standard ) : 12.0 3.0 12.0 3.0
22 |05 | |
. 6o, | {aBos | 10| O3 , . :
Step (45% |(45%| 1.0to | 0.3 to " not adjustable
of of 2.5 0.6 . o .
V5307
Step- full) | full)
onomms | Fullrate 1110 | 2.7 | 8010|2010 [8.0t0 |20t
pening : 1120 30 | 120 | 3.0
2.8 0.7
Lo}
V5308 Lo (50% |(50%}| 1.0to | 0.3 to
K of of 2.8 0.7
Hi-Lo . .
El Hi) Hi)
ame » 110 | 2.7 |80t |20t0
) ) 120 | 3.0 not adjustable
V5309
LP-Nat. 11.0 | 2.7 |80t |20t0
12.0 3.0
Changeover
V8324 L 10to | 0.3 to
2-stage iststage | 2.2 | 0.5 6.0 15
operator/ 80to|20to [8.0to |20to
requlator |2"95t9€ |11.0 1 27 1 o 51 59 | 120 | 3.0

8V5306B Pressure Regulator (A’ models) is low temperature rated for
minus 40 to plus 175 F [minus 40 to plus 80 C]. The V53068 may be used
to replace a V5306A with 32 to 175 F [0 to 80 C] ambient temperature

rating. |

bvs306C (“A’ models) has a 1.0 inch we [.25 kPa] adjustment range. .

NOTE: The step-opening rate on the V5307B and the pressure
settings on the V5308A and V5309A are not field adjustable.
Some appliance manufacturers use regulators with settings
differing from the standard values in the table. If you are making
a service replacement, check the factory setting stamped on the
body of the original regulator and be sure to replace it with an

identical model.

INSTALLING PRESSURE REGULATORS

Safety First—

— Installer must be an experienced, trained service technician.

— If the system is in operation (Lite-Rite gas cock knob ON),
turn the gas cock knob back to PILOT or OFF.

— Be sure to conduct a Gas Leak Test (page 5) after the
regulator is installed and the gas is turned back on.
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1. See Figs. 13 and 14 for regulator location. Remove the old
regulator, or the cover plate on manual Pilotstat power unit man-
ifolds with adapter castings, and discard the old gasket. Check to
be sure all gas ports are clear and the gasket seating surface is
clean.

2. Press the new gasket into the circular recess shown, seat the
regulator, and fasten it down with the 2 screws provided. Tighten
screws evenly and securely.

V53068,
V5309A
vsiosa >
(=) | I

% :} GASKET
A S
v it

VALVE
OPERATOR

LOCATING PIN

A ADJUSTMENT SCREW (BENEATH COVER SCREW).

3439¢C

A LOCATING TAB, RECESS.
A USE LONG SCREW IN OUTSIDE CORNER.

Fig. 13—Installing regulators on combination gas controls with
valve operators. (V800 shown.)
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g PRESSURE
" REGULATOR
V5306 COVER SCREW

\—/

LOCATING
TAB, RECESS

LOCATING
PIN

3438C

Fig. 14—Installing regulators on manual Pilotstat power unit man-
ifold controls with operator adapter casting.

PRESSURE REGULATOR CHECKOUT

AND ADJUSTMENT

Conduct a Gas Leak Test as follows. WITH THE MAIN BURNER
IN OPERATION, PAINT THE REGULATOR GASKET LINE WITH A
RICH SOAP AND WATER SOLUTION. BUBBLES INDICATE A GAS
LEAK. TO STOP THE LEAK, TIGHTEN THE SCREWS OR REPLACE
THE GASKET AND CHECK AGAIN FOR LEAKS.

CHECKING GAS INPUT TO THE APPLIANCE
Safety First—

— Do not exceed the input rating stamped on the nameplate of
the appliance, or the manufacturer’'s recommended burner
orifice pressure for the sizes of orifice(s) used.

— Make certain that the primary air supply to the main burner is
properly adjusted for complete combustion. Foliow the in-
structions of the appliance manufacturer if available.

V5306A,B,C STANDARD REGULATOR

1. Turn the gas cock knob to PILOT or OFF.

2. Connect a manometer (pressure gauge) to the pressure
tapping located just below the pilot gas outlet.

3. Turn the gas cock knob to ON and set the thermostat to call
for heat.
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The V5306 is factory-set at 3.5 in. wc [0.9 kPa] outlet pressure
for natural gas or 11.0 in. wc [2.7 kPa] for LP gas. If adjustment is
required, proceed with step 4. '

4. Remove the pressure regulator cover screw, Fig. 14. Using a
screwdriver, turn the adjustment screw clockwise /~ \ to in-
crease the gas pressure to the burner, counterclockwise »~ \ to
decrease the gas pressure to the burner.

The pressure may be adjusted from 3.0 td 5.0in. wec'[0.7 t0 1.2
kPa] for natural gas or 8.0to 12.0 in. wc [2.0 to 3.0 kPa] for LP gas.

NOTE: The adjustment screw is plastic and may require a slightly
greater turning force than a metal screw.

5. Replace the cover screw to prevent gas from leaking. Turn
the gas cock knob to PILOT or OFF, disconnect the manometer,
and replace pressure tap plug.

6. Turn the gas cock knob to ON and with main burner in
operation, conduct a Gas Leak Test (page 5) at the pressure tap.

7. Observe the system through at least one cycle to make
certain it is operating properly.

V5307A,B STEP-OPENING REGULATOR
1. Turn the gas cock knob to PILOT or OFF.

2. Connect a pressure gauge (manometer) to the pressure
tapping located just below the pilot gas outlet.

3. Turn the gas cock knob to ON, set the thermostat to call for
heat, and wait for burner opqration at full rate.

The step pressure is not field adjustable. Standard full rate
pressure is 3.5 in. wc [0.9 kPa] for natural gas or 11.0 in. wc [2.7
kPa] for LP gas. If adjustment is required, proceed with step 4.

4. Remove the pressure regulator cover screw, Fig. 13. Using a
small screwdriver, turn the adjusting screw clockwise /7 x to
increase pressure to the main burner, counterclockwise » \ to
decrease pressure to the main burner.

The full rate pressure may be adjusted from 3.0to 5.0 in. wec [0.7
to 1.2 kPa] for natural gas or 8.0to 12.0in. wc [2.0 to 3.0 kPa] for LP
gas.

NOTE: The adjustment screw is plastic and may require slightly
greater turning force than a metal screw.

5. Replace the cover screw to prevent gas from leaking. Turn
the gas cock knob to PILOT or OFF, disconnect the manometer,
and replace the pressure tap plug.

6. Turn the gas cock knob to ON and with main burner operat-
ing, conduct a Gas Leak Test (page 5) at the pressure tapping.
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7. Check the burner performance at the step-opening pressure
by observing the burner ignition and flame characteristics. The
burner should ignite promptly—without flashback to orifice—and
all ports should remain lit when full rate is established. Cycle the
burner several times, waiting 30 seconds between cycles to allow
the servo regulator time to resume step action. Repeat after
allowing the appliance to cool.

V5308A HI-LO FLAME REGULATOR

The Hi and Lo settings are selected using the knob shown in Fig.
15. The burner will operate at high flame when the knob is pushed
down, low flame when the knob is pulled up.

1. Check low flame operation by observing the ignition and
flame characteristics. The burner should ignite promptly and
without flashback to the orifice. All ports should remain lit. Cycle
the burner several times, then repeat the check after allowing the
appliance to cool.

2. Turn the gas cock knob to PILOT or OFF.

3. Connect a pressure gauge (manometer) to the pressure
tapping located just below the pilot gas outlet.

4. Turn the gas cock knob to ON, set the burner for high flame,
and set the thermostat to call for heat.

This pressure regulator is not field adjustable. If the gas input at
high flame exceeds the appliance nameplate rating, check the main
burner orifice diameter against the appliance manufacturer’s spe-
cifications for the gas being used.

5. Turn the gas cock knob to PILOT or OFF, disconnect the
manometer and replace the pressure tap plug.

6. Turn the gas cock knob to ON and with main burner operat-
ing at high flame conduct a Gas Leak Test (page 5) at the pressure
tap. )

7. Observe the system through at least one cycle to make
certain it is operating properly.

<
< =
=1 —

iu - ’ i&/).

PUSH V5308 KNOB DOWNWARD PULL V5308 KNOB UPWARD TO
TO OBTAIN HI FLAME SETTING. OBTAIN LO FLAME SETTING. es22¢

C

Fig. 15—Hi and Lo settings for V6308A pressure regulator.
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V5309A LP-NATURAL GAS CHANGEOVER
Safety First—

— When a gas system is being converted for operation on
another gas, the main burner and pilot orifices must be
changed to meet the appliance manufacturer’s specifications
for the particular gas. Refer to the appliance manufacturer’s
instructions for orifice specifications and changeover pro-
cedures.

The natural and LP gas settings are selected by positioning the
slotted shaft as shown in Fig. 16.

Adjust to LP gas or natural gas setting as follows:
1. Remove the pressure regulator cover screw, Fig. 13.

2. For LP gas, using a small screwdriver, depress and rotate the
shaft so the slot is in line with LP, stamped on the bushing. The
shaft will remain depressed for LP gas operation.

For natural gas, rotate the shaft so the slot is in line with N,
stamped on the bushing.

3. Replace cover screw.
Check gas input to the main burner as follows:
1. Turn the gas cock knob to PILOT or OFF.

2. Connect a pressure gauge (manometer) to the pressure
tapping located below the pilot gas outlet.

3. Turn the gas cock knob to ON and set the thermostat to call
for heat. .

The V5309 is not field adjustable. If the gas input exceeds the
appliance nameplate rating, check the burner orifice diameter
against the appliance manufacturer’'s specifications for the gas
being used. ‘

4, Turn the gas cock knob to PILOT or OFF, disconnect the
manometer, and replace the pressure tap plug.

5. Turn the gas cock knob to ON and with main burner operat-
ing, conduct a Gas Leak Test (page 5) at the pressure tap.

6. Observe the system through at least one complete cycle to
make certain it is operating properly.

V8324 2-STAGE OPERATOR/REGULATOR
1. Turn the gas cock knob to PILOT or OFF.

2. Connect a pressure gauge (manometer) to the pressure
tapping located just below the pilot gas outlet.

3. Turn the gas cock knob to ON and set the thermostat several
degrees above room temperature to call for second-stage heating.

First stage will open within 3 seconds, second stage will open
approximately 60 seconds later.
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NATURAL GAS SETTING POSITION
(SLOTTED SHAFT RELEASED)

SCREW DRIVER 5L0T
IN SHAFT

- |

/P
%)

LP GAS SETTING POSITION
(SLOTTED SHAFT DEPRESSED)

 —

G0

45118

Fig. 16—LP-Natural gas settings, V5309 changeover regulator.

4. Check pressure. The standard second stage pressure is 3.5
in. we [0.9 kPa] for natural gas, 11.0 in. wc [2.7 kPa] for LP gas. If
adjustment is required, proceed with step 5.

5. Remove the pressure regulator cover screw, see Fig. 8. Using
a small screwdriver, turn the adjustment screw clockwise /~x to
increase pressure to the main burner, counterclockwise »~ \ to
decrease the pressure to the main burner.

The full-rate (second stage) pressure may be adjusted from 3.0
to 5.0 in. wc [7.0 to 1.2 kPa] for natural gas or 8.0to 12.0 in. wc [2.0
to 3.0 kPa] for LP gas.

NOTE: The adjustment screw is plastic and may require slightly
greater turning force than a metal screw.

6. Replace the cover screw to prevent gas from leaking. Turn
the gas cock knob to PILOT or OFF, disconnect the manometer,
and replace the pressure tap plug.

7. Turn the gas cock knob on to ON and with the main burner
operating at second-stage, conduct a Gas Leak Test (page 5) at the
pressure tapping.

8. Check the burner performance at first-stage pressure by
adjusting the thermostat to cali for heat.

Observe ignition and flame characteristics. The burner should
ignite promptly, without flashback to orifice, and all ports should
remain lit. : _ '

9. Cycle the burner several times, waiting at least 2 minutes
between cycles to allow the bimetal in the regulator to cool so that
lightoff will be at first-stage pressure. (If the thermostat is fast
cycled, the burner may ignite at high fire.) Repeat test after allowing
the appliance to cool.
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REPLACING THE PILOTSTAT

POWER UNIT
V800 AND V500

All V800 and V500 gas controls use the same power unit for both
high and low capacity models.

24V, 120V, bulb-operated and C580, C581 manually operated
controls use a 30 mV, 0.018 ohm power unit—Part No. 392393.

The CS580, CS581 and all “VS” (Powerpile) operated controls
use a 750 mV, 23 ohm power unit—Part No. 392394.

NOTE: Original equipment on Powerpile controls is a 750 mV, 11
ohm power unit—Part No. 392395.

To replace the power unit:

1. Turn off the gas supply to the appliance at the service cock or
the gas meter.

2. Using a wrench, unscrew the thermocouple or Powerpile
system connector.

PILOTSTAT POWER UNIT
(SCREW-IN TYPE—
NO GASKET REQUIRED)

3775A

Fig. 17—Pilotstat power unit location V800 and V500 valves.

38




3. Remove the power unit using a wrench. See Fig. 17 for
location.

4. Install the new power unit and tighten it securely; no gasket is
required.

5. Make certain the tip of the thermocouple or Powerpile system
connector is clean. Remember, this is an electrical connection,
never use pipe dope on the thermocouple or Powerpile system
connector. Reconnect the thermocouple or Powerpile system con-
nector to the power unit and tighten it 1/4 turn beyond finger tight.

VR800

The 392147 Pilotstat Power Unit is designed for field replace-
ment of original VR800 Dual Valve Combination Gas Control power
units.

Similar in function to other Honeywell Pilotstat power units, the
392147 differs only in that it has the safety shutoff disc attached
directly to it. (No rocker arm is included in the Pilotstat power unit
mechanism of the VR800.)

The thermocouple-powered 392147 provides 100 percent
shutoff of both main and pilot gas if thermocouple fails or pilot goes
out. A replacement gasket is included.

To replace the power unit:

1. Turn off the main gas supply to the appliance. The power unit
plate assembly is located on the bottom of the gas control, (Fig. 18).
If there is not enough working space below the gas control to
remove it easily (minimum 2-1/2 in. [63.5 mm)], the gas control will
have to be rotated or removed to gain access to the assembly.

2. Disconnect the thermocouple leadwire from the power unit.

3. Remove the power unit plate assembly and remove the hex
nut that holds the power unit onto the plate.

4. Remove and discard the old gasket.

5. Install the new power unit and tighten the hex nut tightly
against the assembly plate.

6. Clean the surfaces where the gasket will seal the gas control
and then place the new gasket on the assembly plate and reinstall
the power unit plate assembly. Tighten down all screws evenly and
firmly.

7. Connect the thermocouple lead to the power unit, making
certain that the lead connection is clean and dry and makes good
contact with the power unit.

The thermocouple connection to the Pilotstat safety control
power unit is an electrical connection. Never use pipe compound.
Tighten only 1/4 turn beyond finger tight to give electrical continui-

ty.
39 70-2602




PILOTSTAT
POWER UNIT

0 RING\ h
<R

GASKET\ <‘-\

Fig. 18—Pilotstat power unit location on VR type valves.

CHECKOUT

1. Turn on the gas supply and test for gas leaks. See Gas Leak
Test, page 5.

2. With the gas cock knob in the pilot position, extinguish the
pilot flame and make certain that the Pilotstat power unit shuts off
the flow of pilot gas within 2-1/2 minutes.




GAS CONTROLS FOR
HEATING APPLIANCES

HEATING APPLIANCE MODELS

Gas controls designed for heating appliance application are
those controls with capacities of from 40.5 to 110 cfh [1.1 to 3.1
m3/hr]. They are used on vented and unvented room heaters, wall
and floor furnaces, and gas fireplace heaters.

Table 5 lists the gas controls from the V800 and V500 families
that are designed for heating appliance application and the models
of the 40.5 and 80 cfh [1.1 and 2.3 m3/hr] series.

SPECIFICATIONS
MODELS: See Table 5.

CAPACITIES:

V800 and V500 Families—See Table 5.

40.5 and 80 cfh [1.1 and 2.3 m3/hr] series—See Table 5; suffix
“E” and “F” models have a maximum capacity of 80 cth [2.3
m3/hr]; suffix “R” models have a maximum capacity of 40.5
cfh [1.1 m3/hr].

TYPE OF GAS: Models available for all heating gases.

PRESSURE RATING:

V800 and V500 Families—A.G.A. rating 1/2 psig (14.0in. wc [3.5
kPa])) inlet pressure. Designed for safe operation up to 28.0
in. we [7.0 kPa].

40.5 and 80 cth [1.1 and 2.3 m3/hr] series—1/2 psig (14.0 in. wc
[3.5 kPa]) inlet pressure maximum.

PRESSURE TAPPING: 1/8 NPT with plug, recessed for 3/16in. [4.8
mm] Allen wrench.

TEMPERATURE SETTING RANGE:
V500 Families—50 F to 90 F [10 C to 32 C].
40.5 and 80 cfh [1.1 and 2.3 m3/hr] series—60 F to 100 F[16 C to
38 C].

PILOT GAS OUTLET: Compression fitting for 1/4 in. [6.4 mm] OD
gas tubing.

MOUNTING: All V500 and V800 controls for heating appliances can
be mounted 0 to 90 degrees, in any direction, from the upright
position of the gas cock knob. All 405 and 80 cfh [1.1 and 2.3
m3/hr] series controls, except the VS8194, can be mounted in
any position.
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TABLE 5 — COMBINATION GAS CONTROLS
FOR HEATING APPLIANCES

MAXIMUM
MODEL CAPACITY OPERATION APPLICATION
NUMBER 3
cfth m>/hr
30 mV manually controlied Conti
C581 110 3.1 Pilotstat power unit mani- ontinuous
pilot
- fold. ,
30 mV manually controlled ]
C5290 | 80/40.5 | 2.3/1.1 | Pilotstat power unit mani- C°"‘:i'|’(‘)‘:°“s
fold.
750 mV manually con- Continuous
CSs581 110 3.1 trolled Pilotstat power unit )
: pilot
manifold.
750 mV manually con- Continuous
CS5290 80 2.3 trolled Pilotstat power unit )
. pilot
manifold.
va01 110 3.1 120 V — magnetic. Cont'muous
pilot
V501 110 3.q |Bulb — modulating, direct | Continuous
V511 110 3.1 B.ulb — modulating, remote Cont.muous
V521 110 | 3.4 |Bulb — on-off, direct dial. C°“‘:i"’;‘:°“s
V531 110 3.1 | Bulb — on-off, remote dial. Con‘:iilr;t:ous
V5267 80/40.5 |2.3/1.1 B}:Ib — modulating, direct Cont.muous
V5269 80 2.3 B.“'b — modulating, remote Cont.muous
dlal. pIIOt
V6272 | 80/40.5 |2.3/1.1 | Bulb — on-off, direct dial. C°";‘|’(‘)‘:°“s
V801 110 3.1 24 V — magnetic. Cont.muous
pilot
V811 110 3.1 24 \/ — bimetal. Cont-lnuous
pilot
VR401 | 110 | 3.1 |120V —magnetic. Continuous
pilot
VR801 110 3.1 24 V — magnetic. COnt.lnuous
. : pilot
VR811 110 3.1 24 V — bimetal. Cont.muous
- pilot
V8277 80 | 2.3 |24V —oil filled. Continuous
pilot
VvSs821 110 3.1 750 mV — magnetic. COnt.muous
pilot
Vs8194 | 80/40.5 |2.3/1.1 | 750 mV — magnetic. C°";i'|’;‘:°“5




V500 SERIES

PRESSURE
LITE-RITE GAS COCK

ADJUSTMENT SCREW

MANUAL KNOB (UNDER COVER
WRENCH SCREW)
BOSS\.I®
‘ 1 OIS,
GAS n GAS
INLET | OUTLET

TEMPERATURE
SETTING DIAL

PILOTSTAT

PILOT GAS OUTLET
POWER UNIT

ADJUSTMENT

PRESSURE TAPPING
SCREW DIRECTLY BENEATH
(UNDER

COVER SCREW) REMOTE BULB

V801 SERIES

PRESSURE REGULATOR ADJUSTMENT
(BENEATH COVER SCREW)

LITE-RITE GAS COCK
MANUAL KNOB\

WRENCH @

STANDARD

BOSS \ PRESSURE
: r.. o - REGULATOR
) p,
> GAS
- OUTLET
-t
GAS
INLET
m « PILOT GAS OUTLET.
PRESSURE TAPPING
L : DIRECTLY BENEATH
PILOTSTAT \
POWER UNIT PILOT FLOW ADJ. SCREW

(BENEATH COVER SCREW)

10,732

Fig. 19—Top view of typical V801 and V500 Controls.
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V5272

PILOT FLOW ADJUSTMENT
BENEATH COVER SCREW

LITE-RITE
PILOT GAS : MANUAL GAS COCK
CONNECTION :
TEMPERATURE
CONTROL
e 4 DIAL
INLET~] PRESSURE
TEMPERATURE
SENSING
D => Q BULB
POWER UN‘T\ PRESSURE REGULATOR
CONNECTION ADJUSTMENT BENEATH COVER SCREW
VS8194
LITE-RITE
GAS COCK KNOB
PILOT FLOW THERMOSTAT
ADJUSTMENT TERMINALS COIL POWERPILE
(BENEATH GENERATOR
COVER SCREW) \ TERMINALS
5 — z PRESSURE
2 \® / TAP
PILOT
GAS e
OUTLET F
' \
a 2 & BLEED TUBE
CONNECTION
POWER UNIT / / / ’ JUMPER
CONNECTION PRESSURE POWER
REGULATOR UNIT LEAD
ADJUSTMENT -
UNDER CAP SCREW e

Fig. 20—Top view of typical 40.5 and 80 cfh [1.1 and 2.3 m?/hr]
series controls.
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V500 VALVE OPERATORS

INTERCHANGEABLE OPERATORS FOR SERVICE
REPLACEMENT OR FIELD ADD-ON APPLICATIONS

V504 (MODUSNAP) k &

V524 (ON-OFF
OPERATOR)

DIRECT DIAL
BULB ASSEMBLY

i N
NG S
kg ’Dy FOR V500
REMOTE DIAL z CONTROLS

BULB ASSEMBLY

10,757

The mechanical, bulb-controlied V504 and V524 valve operators
are used on V500 combination gas controls.

The V504 and V524 include pressure regulation. Suffix “A”
models have a 1.0 in. wc [0.2 kPa] limited full-rate pressure
adjustment, suffix “B” models are not adjustable. The min-
imum-rate pressure cannot be adjusted on either model.

Replacement operators include two setting dials: a red tem-
perature setting dial to mount directly on the operator and a black
knob to mount on the operator if a remote dial is used. See Table 6
for bulb and bellows replacement description.

V500 OPERATORS
PRESSURE SETTING
MIN. MAX.
. ESCRIPTION
OPERATOR MODEL NO RATE RATE D
in.wc | kPa |in. wc | kPa
q Modulating control,
V504A 1.2 103 3.5 109 limited adjustment
Moduiating control,
V5048 40 (1.0 11.0 | 2.7 LP only
ON-OFF control,
V524A - - 35109 limited adjustment
ON-OFF control,
Vv524B - - 11.0 | 2.7 LP only

45 70-2602




TABLE 6 — REPLACEMENT BULB AND BELLOWS
ASSEMBLY FOR V500 FAMILY

TEMPERATURE
RDE ’
° R DESCRIPTION RANGE

NO. 3 C

3942681 Remote Bulb and Bellows 50 to 90 10 to 32

394268—2 Remote Bulb and Bellows 35t075 2to0 24

Remote Bulb, Bellows and
394268-3 Remote Dial (self-index) 50 to 90 10 t0 32

Remote Bulb, Bellows and

394268—4 Remote Dial (concealed)

50 to 90 10 to 32

Remote Bulb, Bellows and
394268—6 Remote Dial (self-index 50 to 90 10 to 32

or concealed)

INS1ALLING OPERATORS,
BULB AND BELLOWS ASSEMBLY

1. a. Toreplace operator:
Loosen the 4 mounting screws and remove the old opera-
tor, bellows and gasket from the control body. DO NOT
loosen the screw at the edge of the operator, see Fig. 21.
b. To add operator:
Remove the adapter casting and gasket from the manual
C580 or C581 gas control (Fig. 6).

2. Check the condition of the bulb and bellows assembly. If it
appears damaged, cracked or there is any indication that it is not
functioning properly, replace it with a new one. Also check that all
gas ports are clear and that the gasket seating surface is clean.

3. Mount a new gasket on the control body using the two
locating pins. '

4. Place the bellows tip into the hole in the control body, Fig. 21.

5. Place the new operator over the bellows, making certain that
the operator fits on the metal locating pins and that the bulb
capillary runs through the rubber notch in the bottom of the
operator and runs up the groove. Tape the capillary in place.

6. Install and tighten the 4 operator screws provided: long
screws on high capacity models, short screws on standard capacity
models.

NOTE: Recalibration may be necessary if a new bulb and bellows is
installed. Recalibration is required if the operator is added or
replaced. See Calibrating the Temperature Dial, below.

MOUNTING TEMPERATURE SENSING BULB

The bulb should be mounted in the return air path to the
appliance in a location where it will be exposed to freely circulating
air. Avoid contact with hot surfaces and do not run the tubing
through the heated air discharge or other hot areas.
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If the bulb is exposed to direct radiant heat, install a shield of
fireproof material. The shield must not obstruct the circulation of air
over the bulb.

Securely mount the bulb in place using supports of the
point-contact type to reduce heat conduction to the bulb to a
minimum.

OPERATOR
MOUNTING SCREWS

DO NOT REMOVE THIS
SCREW

GROOVE

CAPILLARY NOTCH

—— REMOTE BULB
ASSEMBLY

MOUNTING GASKET

LOCATING PINS

BELLOWS FITS
IN HOLE

s0428

Fig. 21—Installing operator, bulb and bellows assembly on V500
: " control. . o ' '

47 70-2602




MOUNTING REMOTE DIAL ASSEMBLY

The remote dial—on bulb and bellows assemblies so fltted-—ls
instalied from within the appliance through the hole provided in the
cabinet panel.

Route the capillary tubing to the location of the remote dial,
avoiding excessively high temperatures and hot surfaces. Insulate
the tubing if necessary.

Bulb and bellows assembly, Part No. 394268-6, will replace
either concealed, self-indexing or hex nut mounted remote dials.
Use the dial knob supplied with the appliance cabinet.

REPLACING DIAL WITH HEX MOUNTING NUT
1. Remove the old dial from the appliance cabinet.

2. Place the index piece over the existing 7/16 in. [11.1 mm)]
hole left by the old dial.

3. Insert the dial shaft so that the flat portion of the index and
shaft base align (Fig. 22).

4. Insert the lock nut and hex nut on the shaft and tighten the
hex nut.

5. Place the dial knob over the shatft.

EXISTING

CUT ONE HOLE
216 IN {(11.) mm)
1AM,

ALIGN

FLAT
PORTIONS

Fig. 22—Replacing a concealed remote dial or a dial with hex
mounting nut.

REPLACING CONCEALED DIAL
1. Remove the old dial from the appliance cabinet.

2. Cut a hole with a 7/16 in. [11.1 mm] diameter drill in the
center of the oval hole left by the old dial.
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3. Place the index piece over the hole. Insert the dial shaft so
that the flat portion of the index and shaft base align (Fig. 22).

4. Insert the lock nut and hex nut on the shaft and tighten the
hex nut. :

5. Place the dial knob over the shaft.

REPLACING SELF-INDEXING DIAL
1. Remove the old dial from the appliance cabinet. _
2. Place the ring in the large hole left by the old dial (Fig. 23).

3. Place the index piece over the ring. Insert the dial shaft so
that the flat portions of the index piece and the shaft base align.

4. Insert the lock nut and hex nut on the shaft and tighten the
hex nut.

5. Place the dial knob over the shaft.

ORIGINAL HOLES

N CA!INET§

RING

ALIGN
FLAT
PORTIONS

Fig. 23—Replacing self-indexing dial.

PRESSURE REGULATION ADJUSTMENT

AND CHECKOUT

Conduct a Gas Leak Test as follows. WITH THE BURNER IN
OPERATION, PAINT THE OPERATOR GASKET LINE WITH A RICH
SOAP AND WATER SOLUTION. BUBBLES INDICATE A GAS
LEAK. TO STOP THE LEAK, TIGHTEN THE SCREWS OR REPLACE
THE GASKET AND CHECK AGAIN FOR LEAKS.

CHECKING GAS INPUT TO THE APPLIANCE

Safety First—

— Do not exceed the input rating stamped on the appliance
nameplate or the manufacturer's recommended burner
orifice pressure for the size of orifice(s) used.
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— Make certain that the primary air supply to the main burner is
properly adjusted for complete combustion. Follow the in-
structions of the appliance manufacturer if available.

1. Turn the gas cock knob to PILOT and connect a pressure
gauge (manometer) to the pressure tapping located just below the
pilot gas outlet.

2. Turn the gas cock knob to ON and turn the temperature dial
to 9.

On V500A models, the standard natural gas model is factory-set
at 3.5 in. wc [0.9 kPa] full rate outlet pressure, and the standard LP
gas model is set at 11.0 in. we [2.7 kPa]. If adjustment is required,
proceed with step 3.

On V500B models the pressure is not adjustable. If the pressure
is not as specified by the appliance manufacturer:
a. On LP models, readjust the regulator on the LP tank.
b. On natural gas models, replace the operator.

3. Remove the pressure regulator cover screw (Fig 19) and
check that the temperature dial is turned to 9 for full rate pressure.
Using a screwdriver, turn the adjustment screw clockwise 7/~ X\
to increase or counterclockwise » \ to decrease the gas
pressure to the burner. Do not force the adjustment screw beyond
stops, there is a limited 1.0 in. wc [0.2 kPa) adjustment.

4. Replace the cover screw to prevent gas from leaking. Turn
the gas cock knob to PILOT and remove the manometer.

5. Turn the gas cock knob to ON, and conduct a Gas Leak Test
(page 5) at the pressure tap. ‘

6. Observe the system through at least one complete cycle to
make certain it is functioning properly.

CALIBRATING THE TEMPERATURE DIAL

The temperature dial on the control comes factory-set at 5,
which represents approximately 70 F [21 C]. Each division repre-
sents a change of approximately 5 F [3 C], see table below.

To check calibration, turn the temperature dial slowly until the
main burner just starts. Check the dial number against the table
below and compare the room temperature (using an accurate
thermometer) with the temperature given in the table.

TEMPERATURE SETTING TABLE

Dial No. 1 2 3 4 5 6 7 8 9
Temperature | F |50 [ 55 |60 |65 [70 |75 {80 | 85 | 90
C (10 [13 [ 16 |18 |21 24 |27 | 29 | 32

Deviations from the temperatures listed above may be caused
by an improperly located or improperly mounted temperature
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sensing bulb. Before calibrating the control, review the precautions
under Mounting the Temperature Sensing Bulb, above, and make
any necessary corrections. If calibration is necessary, follow the
appropriate procedure below.

MODELS WITH DIAL ON OPERATOR

1. Place a reliable thermometer near the temperature sensing
bulb to measure room temperature.

2. Start the burner and remove the temperature dial and screw
(Fig. 24).

3. Turn the calibration knob clockwise /X just until the
burner snaps off.

4. Replace the temperature dial and screw so that the dial
number corresponding to the room temperature, as shown in the
table, is aligned with the indicator on the control body. Hold the dial
down firmly and tighten the screw so the knife edges in the knob
lock into the ring inside the plastic dial.

5. Recheck the system to see that it is maintaining the desired
temperature. The burner should come on when room temperature
drops below the dial setting.

’

DIAL

.~ (RED)

CALIBRATION KNOB

CALIBRATION POINTER

Fig. 24—Recalibration of V500 with dial on operator.

MODELS WITH REMOTE, CABINET-MOUNTED DIAL

1. Place a reliable thermometer near the temperature sensing
bulb to measure room temperature.
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2. Start the burner and remove the plastic locking knob and
screw from the calibration knob on the control. :

3. Refer to the table above and set the remote dlal to the
number corresponding to the thermometer reading.

4. a. If the burner remains on, turn the metal calibration knob
(Fig. 25) slowly clockwise 7 X\ until the burner snaps
off.

b. If the burner turns off, turn the metal calibration knob (Fig.
25) slowly counterclockwise »\ until the burner snaps
on.

5. Replace the locking knob over the calibration knob. Hold the
knob down firmly and tighten the screw so that the knife edges in
the knob lock into the ring inside the plastic knob.

6. With the system operating, check that the control is main-
taining the desired temperature. The burner should turn off when
the room temperature is above the desired setting.

\NDICATOR ON CABINET
"

L LOCKING
SET DIAL TO BULB KNOB
TEMPERATURE
KNIFE EDGES i .

543\\\

6704

Fig. 25—Calibrating V500 with remote dial.
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40.5 and 80 cth [1.1 and 2.3 m®/hr]
SERIES COMPONENTS

40.5 and 80 cfh [1.1 and 2.3 m3/hr] capacity combination gas
controls for heating appliances use the Adatrol concept. All models
are built using the manual C5290 and various operators, Lite-Rite
gas cock Pilotstat safety control and the V5106 pressure regulator
(Fig. 26). Model numbers with suffix letters “E” and “F” have a
maximum capacity of 80 cfh [2.3 m3/hr]. Those with suffix letter “E”
are factory equipped with the V5106 Pressure Regulator. Model
numbers with suffix letter “F” do not have a pressure regulator and
are generally used on LP gas, although a pressure regulator may
be added. Model humbers with suffix “R” have a maximum capaci-
ty of 40.5 cfth [1.1 m3/hr].

The V5106 Pressure Regulator is factory-set at 3.5 in. we and
has a 1.0 in. wc [0.2 kPa] limited field adjustment.

OPERATORS

The operators listed in the following table maintain constant
room temperature either under the control of a room thermostat
(24 V and Powerpile systems) or a temperature sensitive bulb
mounted in the return air path of the appliance (bulb type control
system).

; FACTORY-INSTALLED
OPERATOR ON MODEL NO. TYPE OF OPERATION
T5266 V5267 Bulb type, Modusnap
T5286 V5272 , Bulb type, ON-OFF
T5208 V5269 Bulb type, Modus-nap with
Remote Dial
v8285 v8277 24 V, Qil-filled
VS8299 vVS8194 Powerpile (750 mV)
GAS-COCK AND PILOTSTAT
Ll‘;il-g l":'I!EL g:SSTi(-)rCK FACTORY(-)I‘I\\:STALLED OPERATING
VOLTAGE

POWER UNIT MODEL NO.
C5290, V5267, V5272,

Cs2818 V5269, and V8277

CS52818B VS8194 750 mV (Powerpile)

30 mV (thermocouple)
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vsa8s ) T5298
vs8299 24V T5286 T5266 REMOTE DIAL

POWERPILE  OPERATOR (WITH ON-OFF . MODUSNAP MODUSNAP
Aopsmwon C$290E,F MODELS OPERATOR OPERATOR OPERATOR
ONLY)

__TOPERATORS

— e — - o

i .
% REGULATOR

V5106
PRESSURE
REGULATOR
VALVE

C€5281 HAS CS5281 HAS

30 mv 750 mv
POWER UNIT POWER UNIT

LITE-RITE GASCOCK AND
PILOTSTAT POWER UNITS

A V$8299 AND €$528) MUST BE USED TOGETHER.

10,774

Fig. 26—Building 40.5 and 80 cth [1.1 and 2.3 m?®hr] series
controls.

INSTALLING OPERATORS

BULB TYPE OPERATORS

1. Turn off the main gas éupply to the appliance.

2. Remove the screws and lift off the old operator or cover plate
and the gasket. See Figs. 27, 28, and 29.

3. Check that the gas ports are clear and the gasket seating
surface is clean and smooth. Remove any foreign material from the
cavity of the control.

4. Place the new gasket in position—properly aligned and
undamaged to be sure of a gas tight seal.

5. Seat the operator on the control body and tighten screws
evenly and securely. _

6. Mount the temperature sensitive bulb in the return air path to
the appliance in a locaticn where it will be exposed to freely
circulating air using supports of the point-contact type to reduce
heat conduction to the bulb to a minimum. Avoid contact of the bulb
or capillary tubing with hot surfaces. Do not run tubing through the
heated air discharge or through hot areas.
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If the bulb is exposed to direct radiant heat, install a shield of
fireproof material. The shield must not obstruct the circulation of air

over the bulb.

See Mounting Remote Dial Assembly (page 48) for mounting the

remote dial of the T5298.

~———— TEMPERATURE DIAL

SCREWS (4) SENSING

ELEMENT

MACHINED
SURFACE IN
CAVITY

10,731

Fig. 27—Mounting T5286 ON-OFF Operator.

REMOTE TEMPERATURE MINIMUM RATE SCREW
SENSING BULB —&_’4

[ / n )
S MOUNTING
Ly SCREWS (4)
£a] Ll
L ~_~GASKET
' )| ()
O =

REMOTE
DIAL
ASSEMBLY

342368

Fig. 28—Mounting T5298 Remote Dial Modusnap Operator.

55

70-2602




TEMPERATURE DIAL \ SENSING BULB

MINIMUM
RATE
SCREW
COVER

SCREWS (4) )

GASKET %X T <3
Y g

SURFACE

f\\ IN CAVITY

1594A

Fig. 29—Mounting T5266 Modusnap Operator.

ELECTRIC OPERATORS

vg285, 24 V

1. Turn off the main gas supply to the appliance and discon-
nect the power supply. '

2. Remove the screws and lift off the old operator, or cover
plate, and gasket (Fig. 30).

3. Check that the gas ports are clear and the gasket seating
surface is clean and smooth. Remove any foreign material from the
cavity of the control.

4. Place the new gasket in position—properly aligned and
undamaged to be sure of a gas tight seal.

5. Seat the operator on the control body and tighten screws
evenly and securely.

Wiring
1. Install low voltage thermostat and other controls as re-

quired, following the appliance manufacturer’'s instructions. All
wiring must comply with applicable electrical codes (Fig. 31).

2. Adjust the thermostat heat anticipator to match the 0.4 A
rating stamped on the valve operator.
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SCREWS SCREW

(4)

Fig. 30—Mounting V8285 Valve Operator.

24 voLT LIMIT CONTROL
) S
THERMOSTAT (— @) Vaz85A
A © "\ ® oPERATOR | O-NcO
".;.::‘.?.'.‘;.“-S TRANS.
: | LA
N AL (HoT)®
— " r— L2—»

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQUIRED.

NEVER JUMPER THESE TERMINALS. THIS SHORTS
OUT VALVE COIL AND MAY BURN OUT HEAT
ANTICIPATOR IN THERMOSTAT. 16210

Fig. 31—Typical wiring diagram for V8285.

VS8299, POWERPILE

1. Turn off the main gas supply to the appliance.

2. Disconnect the thermocouple leadwires and power unit
connection.. . P : - '

3. Remove thé screws and lift off the old operator (or cover
plate) and the gasket.

4. Check that the gas ports are clear and the gasket seating
surface is clean and smooth. Remove any foreign material from the

cavity of the control.
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5. Carefully position the diaphragm, gasket, valve disc and
spring assembly over the valve cavity. Make certain the spring is
pointing outward from the valve cavity (Fig. 32). The holes in the
diaphragm and gasket must be positioned to match the raised gas
port hole and the 4 raised screw holes in the valve casting.

6. Carefully press the gasket and diaphragm downward
around each of the raised screw holes for a snug fit.

7. Seat the Powerbile operator as shown, and tighten the
screws evenly and securely. ~

8. Connect the jumper from the terminal block to the Pilotstat
power unit. (This is an electrical connection. It must be clean, dry,
and securely made. Do not use pipe dope on this connection.)
Engage threads and tighten until finger tight. With a wrench, tighten
the connector approximately 1/4 turn beyond finger tight.

JUMPER FROM

TERMINAL BLOCK
BLEED GAS

CONNECTION

AUTOMATIC
OPERATOR

GASKET,
DIAPHRAGM,
VALVE DISC,
AND SPRING
ASSEMBLY

VALVE BODY

§§ VALVE SEAT
PILOTSTAT OUTLET
POWER UNIT 16008

Fig. 32—Mounting VS8299 Powerpile Operator.

9. Connect 1/8 in. [3.2 mm] OD steel tubing to the bleed gas
tapping on the outlet end of the operator—use the same procedure
as for Pilot Gas Supply Tubing, page 9.

10. Route the bleed tubing to the pilot burner location and
secure it to the burner according to the manufacturer’s instructions.
See Fig. 33 for typical installation.
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TIP OF BLEED TUBE
MUST NOT EXTEND
INTO PILOT FLAME

1

— 3/8 in. [9.5 mm] MAX.

i.. BLEED TUBE CLIP

0 T S— 1/8 in. [3.2 mm] STEEL TUBING

1601C

Fig. 33—Typical bleed tube installation.

Wiring
Safety First—

— All wiring must comply with applicable electrical codes.

— Never connect these millivoltage controls to line voltage or to
a transformer, as it will burn out the operator coil.

— Since the entire system is powered by the millivoltage gener-
ated by the Powerpile generator, it is important to clean and
scrape all wires before connecting. Solder and tape all
necessary splices using rosin flux to prevent corrosion.
Tighten terminals securely.

— The total circuit wiring must not exceed 20 ft [6.0 m] of 2-wire,
18 gauge cable or 50 ft {15 m] of 2-wire, 16 gauge cable.

1. Install Powerpile thermostat, limit control (if required) and
Powerpile generator according to the manufacturer's installation
instructions (Fig. 34).

2. After the Powerpile generator is installed, route the generator
lead to the VS8299 and connect to the terminals labeled PP. Make
certain the jumper from the operator to the Pilotstat power unit is
connected and tightened 1/4 turn beyond finger tight.

3. Route the wires from the control circuit and connect them to
the operator terminals labeled TH.

750 MILLIVOLT

POWERPILE
THERMOSTAT POWERPILE
— VALVE GENERATOR
E@EQ!L OPERATOR
-t A . N o
TH pe N N
N
1 Y% >
CumiT : - ! -
CONTROL o R
POWER
UNIT COIL 16370

Fig. 34—Wiring Powerpile operators.
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ADJUSTMENT AND CHECKOUT

Conduct a Gas Leak Test as follows. WITH THE MAIN BURNER
IN OPERATION, PAINT THE OPERATOR GASKET LINE WITH A
RICH SOAP AND WATER SOLUTION. BUBBLES INDICATE A GAS
LEAK. TO STOP THE LEAK, TIGHTEN THE SCREWS OR REPLACE
THE GASKET AND CHECK AGAIN FOR LEAKS.

CHECKING GAS INPUT TO THE APPLIANCE

Safety First—

— Do not exceed the input rating stamped on the appliance
nameplate, or the manufacturer's recommended burner
orifice pressure for the size of orifice(s) used.

— Make certain that the primary air supply to the main burner is
properly adjusted for complete combustion. Foliow the in-
structions of the appliance manufacturer if available.

1. Turn the gas cock knob to PILOT and connect a pressure
gauge (manometer) to the pressure tap, Fig. 20.

2. Turn the gas cock knob to ON, and turn the temperature dial
to 9 or set the thermostat up. The V5106 is factory-set at 3.5 in. wc
[0.9 kPa] full rate outlet pressure, and the standard LP model is set
at 11.0in. wec [2.7 kPa]). If adjustment is required, proceed with step
3.

3. Remove the pressure regulator cover screw (Fig. 20) and
check that the temperature dial is turned to 9 for full rate pressure
or that the thermostat is set above room temperature. Using a
screwdriver, turn the adjustment screw clockwise /~ X\ to in-
crease or counterclockwise 'y~ \ to decrease the gas pressure to
the burner. Do not force the adjustment screw beyond its stops.
This is a limited 1.0 in. wec [0.2 kPa] adjustment. If the screw cannot
be adjusted, replace the V5106.

4. Replace the cover screw to prevent gas from leaking. Turn
the gas cock knob to PILOT and remove the manometer.

5. Turn the gas cock knob to ON, and, with the burner in
operation, conduct a Gas Leak Test (page 5) at the pressure tap.

6. Observe the system through at least one complete cycle to
make certain it is working properly.

MINIMUM-FLAME PRESSURE ADJUSTMENT
OF BULB TYPE OPERATORS

The correct minimum-flame gas supply is essential for the
proper operation of the gas control. Follow the appliance manufac-
turer's instructions if available, otherwise proceed as follows.
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1. Make the adjustment when the temperature at the bulb is
within the range of the controller (60 F to 100 F [16 C to 38 C}).

If the ambient temperature is too low, turn the temperature
control dial counterclockwise »~\ to 9 and allow the burner to
operate until the temperature at the bulb is within the control range.
Then, turn the dial clockwise /X to 1and proceed.

2. Determine the desired minimum firing rate pressure as a
percent of full rate pressure.

For example, if an appliance is rated for full rate output of 60 cth
[1.7 m3/hr] at 3.5 in. we [0.9 kPa], and the desired minimum firing
rate is 20 cfth [.57 m?/hr], calculate what the minimum firing rate
pressure should be using the following equation and graph.

Minimum Firing Rate

X 100 = The Percent of Full Rate
Full Rate Flow

In above example:
20 ¢fth [0.57 m3/hr]

X 100 = 34%
60 cfh [1.7 m3/hr]

On the following graph find 34 percent on the vertical axis
(Percent of Full Rate). Draw a horizontal line from that point to the
Datum Line and then draw a vertical line down from there to the
horizontal axis (Low Pressure. . .). For our example, the percent of
full rate pressure is 13 percent.

Now multiply the full rate pressure in in. wc by the percent of full
rate pressure as determined using the formula and graph to find
what the outlet pressure at minimum firing rate should be. For our
example:

0.13 X 3.5=0.5in. wc
[0.13 X 0.9 = 0.1 kPa]

i
\

§
\

70%

(N
- /0

PERCENT OF FULL RATE FLOW
o
%
',
%

EXAMPLE

10% 13% 20% 30% 40% 50% 0% 70%  30% 30% 100%

FULL RATE
LOW PRESSURE (PERCENT OF FULL RATE PRESSURE) PRESSURE
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3. With the temperature dial set at 1, no call for heat, connect a
pressure gauge (manometer) to the pressure tapping plug.

4. Now, turn the dial slowly counterclockwise »~ \ until the
valve snaps open to minimum flame. (You should be able to hear
the valve snap open.) Leave the dial at this setting and proceed
quickly with step 5.

5. Remove the minimum rate cover screw and adjust the
minimum flame until the pressure gauge reads the desired min-
imum pressure (0.5 in. we [0.1 kPa] in example).

6. Replace the cover screw, turn off the main burner by setting
the dial back to 1 and allow the appliance to cool (but not cool
enough to cause the burner to light at setting of 1).

7. Turn the burner on and off to minimum flame several times
to check for proper ignition and operation at minimum flame.

8. If necessary, increase the size of the minimum flame until
completely satisfactory operation resulits.

9. Turn the gas cock knob to PILOT, disconnect the manom-
eter and replace pressure tap plug.

10. Turn gas cock knob to ON, set temperature dial to 9 to call
for heat, and conduct a Gas Leak Test (page 5) on the pressure tap.

11. Observe the system through at least one cycle to be certain
it is operating properly.

CALIBRATING THE TEMPERATURE DIAL

The operator dial comeé factory set at 5, which represents
approximately 80 F [27 C]. Each division represents approxlately 5
F [3 C]; see table below.

To check calibration, turn the temperature dial slowly until the
main burner just starts. Check the dial number against the table
below and compare the room temperature (using an accurate
thermometer) with the temperature given in the table.

Dial No. 1 2 3|4 |5 |6 7 8 9
Temperature | F |60 |65 | 70 | 75 |80 |85 [90 |95 {100
Cc |16 |18 | 21 |24 |27 |29 |32 |35 38

Deviations from the normal setting may be caused by improper
location or mounting of the temperature setting bulb. Therefore,
before calibrating or recalibrating the control, see Mounting The
Temperature Sensing Bulb, page 70.

If recalibration is necessary, follow the appropriate procedure
below.
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MODELS WITH DIAL ON OPERATOR

1. Place a reliable thermometer near the temperature sensing
bulb to measure room temperature.

2. Start burner and remove the temperature dial and screw.

3. Turn the calibration screw clockwise /\ just until the
burner snaps off, Fig. 35.

CALIBRATION
SCREW

Fig. 35—Calibrating temperature dial of models with dial on
operator.

4, Réplace the temperature dial and screw so that the dial
number corresponding to the room temperature, as shown in the
table, is aligned with the indicator on the control body.

5. Recheck after the system is back in operation to see that it is
maintaining the desired temperature. The burner should come on
when room temperature drops below the dial setting.
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MODELS WITH REMOTE, CABINET-MOUNTED DIAL

1. Place a reliable thermometer near the temperature sensing
bulb to measure room temperature.

2. Start the burner and remove the plastic locking knob and
screw from the calibration knob on the control, or remove the
bellows locking bracket on the control body, Fig. 36. Turn the
calibration screw clockwise /7~ X\  until the burner just snaps off.

{\IDICATOR ON CABINET

=

<-

“ %

1
R
y LOCKING

SET DIAL TO BULB KNOB
TEMPERATURE

KNIFE EDGES CALIBRATION KNOB

CALIBRATION
POINTER

6704

Fig. 36—Calibrating temperature dial of models with remote dial.

3. Replace the locking bracket on the control body.

4. When the system is operating, check that the control is
maintaining the desired temperature. The burner should turn off
when the room temperature is above the desired setting.
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REPLACING PILOTSTAT POWER UNIT
REMOVING OLD POWER UNIT

Safety First—

— Turn off main gas supply and wait 5 minutes for unburned gas
to vent. Remember, LP gas is heavier than air and does not
vent upward naturally.

1. Disconnect the thermocouple or generator lead from the
power unit connection and disconnect the pilot gas tubing from the
pilot gas outlet connection.

2. Remove the screws holding the Pilotstat gas-cock assembly
in place and lift it off (Fig. 37).

3. Use a stout rubber band around the Pilotstat unit to hold the
safety shutoff valve disc in place during installation of the new
power unit (the spring will force the disc out if not secured).

PILOTSTAT
MOUNTING

PILOT GAS SCREWS

FILTER SAFETY SHUTOFF

PILOTSTAT. ROCKER ARM

SAFETY SHUTOFF

PILOT GAS POWER UNIT

OUTLET

SAFETY
SHUTOFF
VALVE DISC

ROCKER ARM PIVOT PIN

PILOTSTAT CONTROL
GASKET

3966 A

Fig. 37—Typical Pilotstat gas-cock assembly.

4. Pull out the rocker arm pivot pin and lift off the safety shutoft
rocker arm.

5. Remove the hex nut holding the power unit in place (Fig. 38).
Push out the old power unit and remove the nonmetallic washer.
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PILOTSTAT

HEX NUT POWER UNIT
CONNECTION
NONMETALLIC —
WASHER SAFETY SHUTOFF
VALVE DISC AND
SAFETY SHUTOFF—" A SPRING ASSEMBLY
POWER UNIT
ROCKER ARM A SAFETY SHUTOFF
PIVOT PIN ROCKER ARM

/\ ROCKER ARM PIVOT PIN MUST BE CENTERED. 3967

Fig. 38—Typical power unit assembly.

INSTALLING NEW POWER UNIT

NOTE: Before installing the new power unit, determine whether the
nonmetallic washer removed from the old power unit is of the flat
or the O-ring design illustrated in Fig. 39. Both types are
provided in the replacement kit. For a proper gas seal, it is
essential that the same type be used as a replacement.

FLAT WASHER : O-RING WASHER
FLAT RECESS’
UNDERSURFACE FOR O-RING

3968

Fig. 39—Comparison of power unit washers. Use same type as
originally installed.
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1. Select the proper washer and place it on the new power unit.

2. Insert the power unit into the control and secure it with the
hex nut. Tighten the hex nut 1/4 turn beyond finger tight.

NOTE: Reposition the rocker arm so that the end with the hole
extends beneath the power unit. With the end of the power unit
shaft centered in the hole, reinstall the pivot pin.

3. Check the gasket on the Pilotstat gas-cock assembly. If the
old gasket is damaged, replace it with a new one. Inspect the body
cavity for cleanliness.

4. Replace gasket, seat the Pilotstat gas-cock assembly on the
control and tighten all screws evenly and securely. Reconnect pilot
tubing. "

5. Reconnect the thermocouple or generator lead and with main
burner in operation, conduct a Gas Leak Test, page 5.
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THERMOSTATIC
GAS VALVE

Vo195A

The V5155A single function gas valve is used on duct heaters
and hot water boilers. The V5155A uses a T5001 modulating
thermostatic operator that snaps open to minimum flame and then
modulates betwen minimum and maximum flame in proportion to
the demand for heat. If the minimum flame exceeds the heat load,

the minimum rate valve snaps closed.

If on-off operation is desired, the minimum flame adjustment

screw can be turned all the way counterclockwise »~ \ .

Models are available for all types of heating gases in two
capacities: 252 cfh [7.1 m3/hr] and 485 cfh [13.7 m3/hr].

V5155 MODELS

INLET- CAPIL-
CAPACITY OUTLET LARY I;I-I\Eh'r‘(:E

SIZE LENGTH
cth | m3/hr in. m F (o]
252 7.1 1/2 x 1/2 NPT 36 |09 |60-100 | 16-38

75-200 24-93

485 | 13.7 1 x 1 NPT 138 | 3.5 120-240 | 49-116

Capacity is based on 1000 Btu/ft® for natural gas, 0.64 sp gr, at
1.0 in. wc pressure drop [37.3 MJ/m3, 0.64 sp gr at 0.25 kPa
pressure drop). For other gases, see the conversion chart on page

17.
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REPLACING THE OPERATOR

Safety First—

— Turn off main gas sUppIy and wait 5 minutes for all unburned
gas to ventilate. Remember, LP gas is heavier than air and
does not vent upward naturally.

1. Remove the old operator and gasket (Fig. 40).
2. Clean the gasket seatmg surface.

3. Place the new gasket in position, and mount the new T5001'
on the control. Tighten all screws evenly and securely.

4. Conduct a Gas Leak Test (page 5).

TEMPERATURE
DIAL

MINIMUM-RATE
SCREW COVER

: SENSING

BULB

!
b V5155A
1 /i/‘ |

J96SA

Fig. 40—Replacing T5001 operator on V5155 gas control.

MOUNTING THE TEMPERATURE SENSING BULB

The bulb should be installed in the return air path to the heater
where it will be exposed to freely circulating air. Two or three spring
clips fastened to the heater wall should give good results.

Shield the bulb from radiant heat sources with a fireproof
material if necessary. Do not run the tubing through the hot air
discharge or other extremely hot areas.

MINIMUM FLAME ADJUSTMENT

A correct minimum-flame gas supply is essential to V5155
applications. In many cases, the heater manufacturer furnishes
either a predrilled minimum-rate orifice that requires no adjust-
ment, or the instructions for setting an adjustable orifice for the
specific heater. Follow the heater manufacturer’'s directions if
available.
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The following procedure should be used only if the heater
manufacturer’s instructions are not available. The pilot must be
burning and the gas supply to the V5155A must be on.

1. Make the adjustment when the temperature at the bulb is
within the range of the controller. If the ambient temperature is too
low, set the dial at 9, and allow the burner to operate at this rate
until the temperature bulb is within the control range. Turn the
setting back to 1 and proceed.

2. Turn the dial slowly until the valye snaps open to minimum
flame. Leave the dial at this setting and go on to step 3 quickly.

3. Remove the minimum-rate screw cover and turn the min-
imum-rate orifice screw to adjust the flame to its smallest safe
size—all ports lit, no flashback at the main burner. Turn the screw
clockwise /) todecreasethe flame.

For on-off control, turn the screw counterclockwise »,\ as
far as it will go.

4. Replace the cover screw, turn off the main burner by setting
the dial back to 1, and allow the heater to cool (but not cool enough
to cause the burner to light at a setting of 1).

5. Check for proper ignition and operation at minimum flame by
turning the burner on and off several times to minimum flame.

If necessary, increase the size of the minimum flame or adjust
the pilot burner until you are completely satisfied with the system
operation.
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OPERATION

V800 FAMILY

Honeywell V800 combination gas controls use the servo pres-
sure regulation method for maintaining constant gas outlet pres-
sure to the main burner. This type of regulation uses “working gas”
to sense the need for regulation at the control outlet. The need for
regulation is then transmitted to the main valve diaphragm and the
main valve disc is repositioned to maintain constant outlet pres-
sure.

The basic principle of servo pressure regulation can best be
illustrated by considering a V800 combination gas control using a
standard V5306 pressure regulator (Figs. 42 and 43). The operation
of other regulators can best be explained as variations of the
standard means of pressure regulation.

BURNER OFF

Fig. 42 illustrates a typical Honeywell control in the OFF posi-
tion—no call for heat.

NOTE: The Pilotstat power unit and gas cock knob are not il-
lustrated since, under normal conditions, with the pilot burning
and the gas cock knob turned to ON, the Pilotstat power unit and
gas cock knob would not interfere with the flow of gas into the
control body.

SERVO PRESSURE
REGULATOR
| ¥
% VALVE OPERATOR
EVACUATION \
GAS CHANNEL § ON-OFF LEVER
§ WORKING GAS CHANNEL
§ /MAIN VALVE BODY
7/ Dl p |
CONTROL 4 CONTROL
OUTLET 2 HliNLET
.
’///////////I///////‘:////A//////////l//
MAIN VALVE DIAPHRAGM / \MAIN VALVE DISC
WORKING GAS PRESSURE CHAMBER 31738

Fig. 42—Schematic diagram of V800 in burner OFF position.
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Notice that the ON-OFF lever of the valve operator is in the OFF
position, preventing working gas from_flowing into the operator
chamber, and that the main valve disc is seated firmly so that no
gas can flow through the control to the main burner.

BURNER ON

- When the thermostat calls for heat, the ON-OFF lever inside the
operator switches to the ON position and allows gas to flow into the
operator (Fig. 43).

OUTLET PRESSURE
ADJ. SPRING

SERVO REGULATOR

DIAPHRAGM \
P ] SERVO PRESSURE REGULATOR
P -~
///
/,
'< / VALVE OPERATOR
N
SERVO ¢ §
REGULATOR VALV ON-OFF LEVER
N\ =
EVACUATION \ ¥ MAIN VALVE BODY
GAS CHANNEL e}
N /
v 9 WORKING GAS CHANNEL

%

1
CONTROL TLEY GAS PRESSURE
OUTLET ‘W LETG

————
PIIIIIINS Z !
INLET GAS PRESSURE

CONTROL
INLET

j WORKING GAS PRESSURE CHAMBER
- il bt oot

MAIN VALVE DISC
MAIN VALVE DIAPHRAGM
{POSITIONS VALVE DISC)

10,770

Fig. 43—Schematic diagram of V800 in burner ON position.

Working gas quickly fills the operator and flows through the
Working Gas Channel to the chamber beneath the Main Valve
Diaphragm. The working gas exerts pressure beneath the
diaphragm and pushes it up, which lifts the Main Valve Disc and
allows gas to flow through the outiet to the main burner.

STANDARD V5306 PRESSURE REGULATION

As outlet gas pressure builds, it exerts pressure under the Servo
Regulator Diaphragm—by way of the Evacuation Gas Chan-
nel—opens the servo regulator valve, and allows working gas to
fiow out of the operator through the evacuation channel. Re-
member, since outlet gas pressure is always lower than inlet gas
pressure, working gas will always be flowing out of the operator
through the evacuation channel once the servo regulator valve is
opened. Remember, it is the RATE at which the working gas is
allowed to escape that keeps the outlet pressure regulated.

The outlet pressure is maintained at the pressure regulator
setting as follows.

If the outlet pressure begins to rise above the pressure setting, it
pushes up on the servo regulator diaphragm and allows more
working gas to escape into the evacuation channel. This decreases
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the pressure of the working gas in the chamber beneath the main
valve diaphragm and lowers the main valve disc closer to the main
valve, allowing less gas to flow through the main valve.

If the outlet pressure begins to fall below the pressure setting,
the pressure beneath the servo regulator diaphragm also drops
and the servo regulator valve closes slightly, reducing the amount
of working gas that can bleed out into the evacuation channel. This
increases the working gas pressure in the chamber beneath the
main valve diaphragm and raises the main valve disc, allowing
more gas to flow through the main valve.

V56307 STEP-OPENING REGULATOR

The V5307 regulates outlet pressure in the same manner as the
standard pressure regulator - described above. However, this
step-opening regulator includes a second diaphragm assembly
with an independent pressure chamber (Fig. 44).

On a call for heat, working gas enters the operator and flows
through the Working Gas Channel to fill the chamber beneath the
Main Valve Diaphragm and push it up. This opens the main valve
and allows gas to flow to the burner. The outlet pressure is
controlled at the step-pressure setting by the Servo Regulator
Diaphragm (Fig. 44) just as it is by a standard pressure reguiator.

Meanwhile, working gas is flowing past the Step-Timing Orifice
and exerting pressure on the Step-Timing Diaphragm. As pressure
builds above the diaphragm, it pushes down. The force of this
added pressure is transferred through the Transfer Spring to the
Diaphragm Loading Spring and to the Servo Regulator Diaphragm.
This added force makes it more difficult for the outlet pressure to
keep the Regulator Valve open. Working gas pressure builds and
the main valve opens farther. Regulation continues at the full rate
pressure until the call for heat is ended.

STEP

TIMING
DIAPHRAGM
FULL RATE
crep b ADJUSTMENT
TIMING // SCREW
ORIFICE 7] — TRANSFER
DIAPHRAGM 7 SPRING
LOADING | <V
SPRING ~ LEVER

Y

G777,

REGULATOR //s ~ SERVO
VALVE — ] REGULATOR
" * DIAPHRAGM

BOSKING  gvacuaTion

SUPPLY GAS CHANNEL

10,762

Fig. 44—Schematic of step-opening servo pressure regulator.
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V5308 HI-LO AND V5309 LP-NATURAL
GAS CHANGEOVER REGULATORS

These regulators control outlet gas in the same manner as the
standard pressure regulator. Both, however, allow manual chang-
ing from one pressure to another. What takes place when you
switch these regulators from Lo to Hi or Natural gas to LP gas is that
more tension is added to the spring above the servo regulator
diaphragm, which means that more working gas is directed to the
chamber beneath the main valve diaphragm and the main valve
disc is pushed up. A higher outlet pressure, then, is required to
keep the pressure regulator valve open.

V8324 TWO-STAGE OPERATOR/REGULATOR

This is a special purpose operator/regulator for two-stage
combination gas controls that uses the same servo method of
regulating outlet pressure as the standard pressure regulator. Its
operation is similar to the step-opening V5307, with one notable
exception. The two-stage operator/regulator is controlled by a
two-stage thermostat and does not go to high flame unless the call
for heat is several degrees above room temperature.

Fig. 45 shows the two-stage operator/regulator in the first stage
ON position. It regulates outlet pressure exactly like the standard
pressure regulator.

VALVE OPERATOR-
SERVO REGULATOR
ASSEMBLY

NN

X

NN
Silli=

EVACUATION
GAS CHANNELJ

rWORKING GAS

) CHANNEL
ON-OFF LEVER t )

10,929

7

Fig. 45—First-stage ON position.

Fig. 46 shows the operator/regulator in the second stage ON
position. Before the second stage is activated, two things must
happen: (1) the second stage of the thermostat must close and
provide current to the second stage bimetal heater, and (2) the
heater must cause the bimetal to warp down. (This usually takes
approximately 60 seconds.) Once the heater has warped the
bimetal down, the second stage regulator spring puts more tension
on the regulator diaphragm and pushes it down. Less working gas

76




escapes into the evacuation gas channel and more working gas
flows to the chamber beneath the main valve diaphragm. This
opens the main valve to its full second-stage position and outlet
pressure is regulated at the second-stage pressure until the second
stage of the thermostat is satisfied, interrupting current to the
wire-wound bimetal heater and allowing the bimetal to return to its
original position. First stage operation then continues until the call
for heat has ended.

SECOND STAGE
REGULATOR SPRING

SECOND STAGE BIMETAL
(WITH WIRE-WOUND HEATER)

i

REGULATOR
DIAPHRAGM

A}

Fig. 46—-8econd-’s?§1§e ON position.

VR800 FAMILY

Dual valve, VR type, combination gas controls operate in the
same manner as single valve, V type, gas controls, and the same
operators and regulators are used for both.

Fig. 47 illustrates the VR type gas controls.

1. The VR type control has two main valves. The First Main
Valve is magnetically operated and is open whenever there is a call
for heat. It is not controlled by the operator or regulator. The
Second Main Valve is servo-operated and regulates the amount of
gas that flows to the burner under the control of the operator and
regulator.

2. The Pilotstat power unit mounts from the bottom of the
control and has the safety shutoff disc attached directly to it.

NEGATIVE PRESSURE

REGULATED VALVES '

The V859, V860, VR859 and VR860 are designed to control gas
flow at less than atmospheric pressure and are used only on power
burners with Direct Spark Ignition systems.

The operators and regulators used on negative pressure con-
trols are not field repairable or replaceable; they are fac-
tqry-aqjusted and mounted.

10,768
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Fig. 47—VR type combination gas controls (continuous pilot
shown).

Operation is as follows:

When the operator valve is closed, the regulator diaphragm is
held up by a spring and the main valve is seated tightly.

When the control is energized, the operator valve opens and
working gas begins entering the operator chamber and escapes
through the evacuation gas channel. Keep in mind that a negative
pressure (vacuum) is building at the outlet of the gas control as the
blower comes up to full speed.

As the blower speed increases and this vacuum builds, it creates
a lower than atmospheric (negative) pressure below the regulator
diaphragm. This causes the diaphragm to move down, reducing the
amount of working gas that can escape. The working gas fills the
operator chamber and flows into the chamber beneath the main
. vaive diaphragm. The working gas pressure builds and pushes the
main valve diaphragm up, allowing gas to flow to the main burner.

NOTE: The main valve will not open until the negative pressure is
established by the blower, even though the operator valve is
energized and the system is calling for heat.

Regulation is maintained as follows:

If the negative pressure decreases toward zero in. wc, the
regulator diaphragm will move up and more working gas will
escape, reducing the pressure beneath the main valve diaphragm
and closing the main valve slightly.

If the negative pressure increases, the regulator diaphragm will
move down and less working gas will escape, increasing the
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pressure beneath the main valve diaphragm and opening the main
valve slightly.

V500 FAMILY OPERATION

The V500 family combination gas controls are mechanicaily
controlled and operated by means of a gas-filled bulb and bellows
assembly. The bulb is mounted in the appliance’s return air path
and performs the same function as a thermostat to sense room
temperature. The bellows is installed inside the operator body and
functions as the operator valve controller.

BURNER ON
BULB TYPE VALVE OPERATORS ,

These valve operators control room temperature automatically
by means of the liquid-filled, temperature sensitive bulb. Change in
temperature of the air surrounding the bulb causes the liquid fill to
expand or contract. This change in volume of the liquid is trans-
mitted through the capillary tubing to the bellows in the operator to
actuate the gas valve.

ON-OFF operators—the gas valve snaps fully open when the
temperature bulb senses the need for heat and snaps closed when
the demand for heat is satisfied.

Modusnap operators—the valve snaps open to minimum flame
and then modulates between minimum and maximum flame, in
proportion to the heating load, until the demand for heat is
satisfied.

As the room temperature decreases past the dial set point, the
gas in the bulb and bellows assembly contracts (Fig. 48). This
positions the ON-OFF lever so that working gas can flow into the
operator and into the chamber beneath the main valve diaphragm.
The working gas pressure beneath the main valve diaphragm
pushes the diaphragm up and with it the main valve disc, allowing
gas to flow to the main burner.

MODULATING

TEMPERATURE ” LEVER ON.OFF
SETTING BaY7 LEVER
DIAL =2

A REGULATOR
[lis ik b L i L L, / VALVE

REGULATOR
DIAPHRAGM

1 / SERVO REG.
" d / PRESSURE
CHAMBER

/ EVACUATION

} 7, L GAS CHANNEL

/] T ——WORKING GAS
CHANNEL

}

BELLOWS

QUTLET

/ I
/////// ~, -
- I L f
N\
WORKING '
GAS pnessM M/MN - glAscN VALVE
CHAMBER DIAPHRAGM 10,788

Fig.. 48—V500 in burner ON position.
79 70-2602




BURNER OFF

As the room temperature increases above the dial set point, the
gas in the bulb and bellows assembly expands (Fig. 49). This
positions the ON-OFF lever to biock the flow of working gas into the
operator and into the chamber beneath the main valve diaphragm.
The working gas beneath the main valve diaphragm bleeds off
through the evacuation gas channel and the main valve closes.

MODULATING

LEVER ON-OFF
LEVER
4
{ LI iy T LI REGULATOR
/ - VALVE
/
REGULATOR
/ | g DIAPHRAGM
BELLOWS (= / %
// )

]
g f
) EVACUATION
/GAS CHANNEL
4" ; -...,7

y ’%, _n ‘//////// ; BRI e,
V S e Ponc

L / e i—
/// Z ’L’I Tz ///>){//” AR |

\MMN VALVE DISC

WORKING GAS / MAIN GAS DIAPHRAGM 10,761
PRESSURE CHAMBER

Fig. 49—V500 in burner OFF position.

V504 AND V524 REGULATION

The outlet gas pressure is REGULATED in the same way as on
the standard pressure regulator of the V800 Family controls (page
74).

V504 MODULATING LEVER

The modulating lever of the V504, shown in Figs. 48 and 49,
VARIES THE OUTLET GAS PRESSURE according to the demand
for heat. As the room temperature decreases, the contracting
bellows forces the modulating lever to gradually press the servo
regulator valve closer to its seat. This forces more working gas into
the chamber beneath the main valve diaphragm and opens the
main valve, allowing more gas to flow to the main burner.
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As the room temperature approaches the dial set point, the
expanding bellows drives the modulating lever upward and the
servo regulator valve opens farther. This allows more working gas
to escape through the evacuation channel and also allows working
gas to escape from the chamber beneath the main valve
diaphragm. This causes the main valve to close slightly, reducing
the flow of gas to the main burner.

PILOTSTAT POWER UNIT
SAFETY SHUTOFF MECHANISM

Fig. 50 illustrates the Pilotstat power unit safety shutoff mecha-
nism found on all C & V type Honeywell gas controls for continuous
pilot applications.

NOTE: On VR type combination gas controls for continuous pilot
application, the Power Unit mounts from the bottom of the
control (Fig. 47). The principle of operation, however, is basically
the same.

The Pilotstat power unit blocks the flow of gas to both the main
burner and the pilot burner if the pilot burner flame is extinguished
or becomes too small for satisfactory ignition.

Fig. 50 shows the Pilotstat Power Unit mechanism in the operat-
ing position. The pilot is burning and supplying heat to the
thermocouple or thermopile which, in turn is providing the elec-
trical energy required to hold-in the Pilotstat power unit against the
force of the Loading Dropout Spring. Note that the Safety Shutoft
Valve Disc at the end of the Rocker Arm is in the open postion and
allows gas to flow into the gas control through the Tapered Plug
Gas Cock.

In the event of pilot outage (or decrease in thermocouple or
thermopile output due to a low flame), the power unit will no longer
hold in the Loading Spring and the Safety Shutoff Valve Disc will
seat against the entrance port of the gas cock and prevent the flow
of gas into the control.
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GAS COCK

KNOB
TAPERED PLUG P -
GAS COCK
- | | =
~— /'{ 47 — PILOTSTAT
‘ l | : F——< 32— POWER UNIT
Pl | | s
SAFETY SHUTOFF 1 | L LOADING (DROP
VE DISC -
VALVE ~—_ ™ OUT) SPRING
] "\ ROCKER ARM
CONTROL INLET—T |

10,758

Fig. 50—Cutaway view of the Pilotstat power unit mechanism in
its normal operating position.
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IGNITION

Q340 Q313

This section includes installation and replacement information
on all components needed to maintain a continuous pilot in a
gas-fired heating system. Information on Direct Spark Ignition and
Intermittent Pilot systems is covered in a separate handbook.

A continuous pilot system includes a pilot burner with orifice and
a thermocouple or thermopile. A thermocouple supplies 30 mV of
power to the safety shutoff Pilotstat power unit in gas controls using
low volt, line volt, or remote bulb operators. A thermopile generator
supplies power to a 250 or 750 mV safety shutoff Pilotstat power
unit and also provides power for the gas control operator, the
control circuit, and any necessary limits.
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PILOT BURNERS

Pilot burners have three primary functions: to direct the pilot
flame for proper main burner ignition, to provide a mount for the
thermocouple or thermopile generator, and to heat the thermocou-
ple or thermopile generator to provide the voltage required to hold
in the Pilotstat power unit.

No single type of pilot burner can provide an adequate ignition
flame for all types of main burners. As a result, there are many
different pilot burners and a wide selection of mounting styles.

The two basic types of pilot burners are primary-aerated and
nonprimary-aerated. The primary-aerated burners mix air with the
gas before it leaves the burner ports, the nonprimary-aerated
burners do not.

PILOT BURNERS WITHOUT
THERMOCOUPLE OR THERMOPILE

Q327

PILOTS WITH POWERPILE GENERATORS

cs82 Cs893 CS894

10,773
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MODELS

PILOT BURNER
OR POWERPILE|TYPE OF ORIFICE DESCRIPTION
GENERATOR
Q303 Spud Primary-aerated, multiport tip
Q305 Spud Primary-aerated, single-port tip
Q308 Insert Nonprimary-aerated, divided flame tip
Q314 insert Nonprimary-aerated, target type tip
Q324 Spud Primary-aerated, multiport tip
Q327 Spud Nonprimary-aerated, target type tip
Q350 Insert Nonprimary-aerated, target type tip
CS82A Internal spud Nonprimary-aerated, universal tip
CS893 Spud Primary-aerated, single-port tip
CS894 Spud Primary-aerated, multiport tip
CS897 Insert Nonprimary-aerated, target tip
INSTALLATION

Follow the instructions provided by the appliance manufacturer
when installing the pilot burner. If unavailable, it is important to
follow these basic locating and mounting requirements.

LOCATION

The pilot burner. ..

must be positioned for easy access, observation and lighting.

must be rigidly mounted so that the ignition flame remains
properly positioned with respect to the main burner.

must not receive the full force of igniting or extinguishing puffs
from the main burner.

must not be exposed to draft conditions that will extinguish the
pilot flame or pull it away from the thermocouple or
thermopile.

The pilot flame...

must not be exposed to falling scale, which could prevent
ignition of the main burner.

must not impinge on adjacent parts; main burner must not
impinge on pilot burner (Fig. 51).

must have an ample air supply that is free from products of
combustion.
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Fig. 51—Proper location of the pilot burner.

MOUNTING

The pilot burner should be rigidly mounted to the main burner
(Fig. 52). Mounting surfaces other than on the main burner must be
used with CAUTION. These surfaces may shift, or warp, as a result
of metal contraction or expansion due to furnace temperature
extremes.

- L i
PILOT BURNER MUST BE p 2N
RIGIDLY POSITIONED / O3
RELATIVE TO MAIN BURNER | NS/

Fig. 52—Typical pilot burner mounting location.

2410A

PILOT FLAME ADJUSTMENT

1. Before lighting the pilot burner, turn the thermostat or con-
troller down to its lowest setting and set the gas cock knob to
PILOT. ‘ o

2. Light the pilot burner according to the appliance manufac-
turer’s lighting instructions. .

3. Remove the pilot adjustment cover screw and adjust the pilot
flow adjustment screw to give a soft, steady flame that envelops 3/8
to 1/2 in. [9.5 to 12.7 mm] of the tip of the thermocouple or

thermopile generator.
If the pilot flame is properly adjusted but goes out during normal

operation, check Mounting and Location, above.
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If necessary to protect the pilot flame from main burner con-
cussion on ignition or extinction, or from drafts or recirculation of
products of combustion, construct a hot and cold junction shield
similar to that shown on page 102.

CHECKOUT
MAIN BURNER IGNITION

NOTE: This test should be performed only after gas input pressure
and primary air adjustments have been made to the main
burner. Observe operation of the pilot burner with the appliance
doors in the operating position; i.e., closed; a mirror may be
helpful.

The pilot burner should ignite the main burner quickly and
reliably under all operating conditions, including low gas supply
pressure.

The pilot flame must not smother or snuff out when tested as
follows—
— Cold start main burner ignition.
— During continuous operation of main burner.
— Main burner ignition with appliance at maximum operating
temperature. . '

PILOT TURNDOWN TEST (30 mV SYSTEMS)

It is an ANSI requirement that the pilot flame must ignite the
main burner within 4 seconds after the gas reaches the main burner
ports when the pilot gas supply is reduced to an amount just
sufficient to hold in the Pilotstat power unit, or just above the point
of pilot flame extinction (if this occurs at a higher pilot gas flow
rate).

The Tdrndown Test Procedure is as follows:

1. With both the pilot and main burner operating, shut off the
main burner by lowering the thermostat temperature setting or by
turning the gas cock knob to the PILOT position.

NOTE: If using a Honeywell W720 Systems Tester, steps 2 and 3
below may be omitted. Instead, by means of the pilot flow
adjustment screw, reduce the pilot flame until the thermocouple
output drops to 2 mV open circuit as outlined in the W720
manual. Then proceed with step 4.

2. Turn the pilot gas adjustment screw clockwise /. until
the pilot flame begins to decrease in size. Thereafter, turn the screw
clockwise ~—X  1/4turn at a time (waiting 1 minute between each
1/4 turn to allow the thermocouple to cool) until the safety shutoff
power unit just drops out, causing safety shutdown.

3. Turn the pilot gas adjustment screw back, counterclo_ckwisg
» ™\ , very slightly, and relight the pilot burner. (The power unit
should barely hold in.) T
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4. Turn the gas cock knob ON and adjust the thermostat
temperature setting above room temperature. The main burner
must light within 4 seconds without flame roll-out. If it does not,
recheck the pilot location and repeat steps 1 through 4.

5. Readjust the pilot gas adjustment screw to obtain a normal
flame enveloping 3/8 to 1/2 in. [9.5 to 12.7 mm] of the thermocou-

ple tip.

EFFECTIVE IGNITION TEST (250 and 750 mV SYSTEMS)

On millivoltage controls, a low pilot flame will cause the valve
operator to fail before the generator ouput has decreased enough
for the power unit to drop out. Therefore, main burner ignition is
checked with the pilot flame adjusted to the minimum pull-in
millivoltage required to open the main vaive.

Proceed as follows:

1. Light the pilot burner according to the appliance manufac-
turer's instructions. Allow the pilot to burn at least 5 minutes to heat
the generator to its normal operating temperature.

2. Remove one thermostat lead (TH) at the valve terminal.

3. Decrease the pilot flame, using the pilot gas adjustment
screw, until the flame begins to pull away from the generator. Allow
the generator to cool at least one minute at this reduced flame level.

4. Temporarily jumper the thermostat terminals on the Pow-
erpile valve. If the main burner ignites, reduce the flame further by
turning the pilot adjustment screw 1/4 turn at a time until the valve
fails to pull in. Allow the generator to cool at least one minute
between each reduction in the pilot flame level.

5. Increase the pilot flame just enough to pull in the valve.

6. Jumper the thermostat terminals again. The main burner
shouid light within 4 seconds and without flame roll-out. If it does
not, check the pilot location and repeat steps 1to 6.

NOTE: A pilot that goes out after igniting the main burner complies
with this requirement.

7. Remove the jumper to shut off the main burner, and readjust
the pilot to envelop 3/8 to 1/2 in. [9.5 to 12.7 mm] of the generator

tip.
8. Reconnect the thermostat lead, and be sure all connections
are correct and the system is functioning normally.

DETERMINING PILOT GAS CONSUMPTION

Table 7 lists pilot gas consumption rate by orifice size, type of
gas and orifice pressure.
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PILOT BURNER ORIFICES

There are two basic orifice design types for pilot burners, spud
type orifices and insert type orifices (Fig. 53). A spud type orifice is
a machined plug or cap with the orifice (hole) drilled into it that is
screwed into the pilot burner. An insert type orifice is a stamped
metal piece that drops into the pilot burner and is held in place by a
separate threaded fitting.

ey

INSERT
ORIFICE

Ex Y2
| 2 i
L] Z Z
| ZIRZ
focnu] 72w 7
ORIFICE STAMPING % g3
(TYPICAL) 'i i'
g I
-
ORIGINAL INSERT ORIFICE CROSS SECTION
SPUD TYPE DESIGN
ORIFICE 10,759

Fig. 53—Insert and spud type orifice designs.

SPUD TYPE ORIFICES

Fig. 54 shows the various types of orifice inlet fittings for use on
Honeywell pilot burners using spud type orifices. All of the fittings
are available for different types of heating gases as shown in
Table 8. R ' '

To use Table 8, find the appropiate fitting for your application,
find the pilot burner model number and the type of gas being used
in columns 1 and 2; then follow across the table to find the types of
orifice inlet fittings that may be used.

8 B 8 &

388468 387315 388469 388470
TYPE NO. 1 TYPE NO. 2 TYPE NO. 3 TYPE NO. 4
1/4 CC i/4 CC 1/8 NPT 1/8 NPT

STRAIGHT ELBOW FEMALE MALE

10,735

Fig. 54—Spud type orifice inlet fittings.
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INSTALLING SPUD TYPE ORIFICES
Safety First—

— Shut off main gas supply and allow 5 minutes for unburned
gas to vent. Remember, LP gas is heavier than air and does
not vent upward naturally.

— Do not bend tubing near the orifice fitting after the nut has
been tightened, as this may cause a gas leak at the connec-
tion.

1. Disconnect the pilot tubing from the orifice.

2. Unscrew the spud orifice and discard. Cut off the old com-
pression fitting. :

3. Square off the end of the tubing and remove all burrs.
4. Remove the nut and ferrule from the new orifice assembly.

5. Slip the nut and ferrule over the tubing and slide it out of the
way. .

6. Screw the new orifice into the pilot burner and tighten it
securely.

7. Push the pilot tubing ihto the orifice until it bottoms. Slide the
nut and ferrule up to the orifice and engage the threads.

8. With a wrench, tighten one turn beyond finger tight.

CHECKOUT

1. Turn on the main gas supply, light the pilot, and check the
pilot tubing connections for gas leaks as follows.

WITH MAIN BURNER IN OPERATION, PAINT THE TUBING
CONNECTIONS WITH A RICH SOAP AND WATER SOLU-
TION. BUBBLES INDICATE A GAS LEAK. TO STOP LEAK,
TIGHTEN FITTING.

3/8 TO 1/2 INCH 3/8 TO 1/2 INCH
[9.5 TO 12.7 mm] {9.5 TO 12.7 mm]

3/8 TO 1/2 INCH
[9.5 TO 12.7 mm]

TINTA

Fig. 55—Proper pilot flame adjustment.
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2. Adjust the pilot to obtain a normal flame enveloping 3/8 to
1/2in. [9.5 to 12.7 mm] of the thermocouple or thermopile (Fig. 55).

3. Place the system in operation and. . .

. .Check for satisfactory ignition of the main burner.

. . .Make certain the Pilotstat power unit holds in and that safety
shutdown occurs within 2-1/2 minutes after the pilot flame is
extinguished.

. . .Check system operation for at least one cycle to be sure it is
functioning properly. '

TYPE NO.1 TYPE NO. 2
1/4 COMPRESSION COUPLING 1/4 COMPRESSION COUPLING
STRAIGHT ELBOW
T0 n =
REPLACE ; -
THESE : =1
{SPUD ’ %
TYPE)
188488 388146 287315 388149
(@314, Q327, (Q314, Q327,
- |\(Q308ONLY) /\ " csgeyy / \ (3308 ONLY) , cs897
ORDER
THESE
392231A 391959A 3922318 3919598
see NOTE A\ seenoTE A\ | fseenote A\ seenote A\
TYPE NO. 3 TYPE NO. 4
1/8 NPT FEMALE STRAIGHT 1/8 NPT MALE STRAIGHT
TO :
REPLACE
e
(SPUD o
TYPE) 388148
388469 (Q314, Q327, 388470 388147

\(Q308 ONLY) / \ €S897) /] \(0308 ONLV)/\ (Q314) /

V Vv
ORDER » g é
THESE

392231C 391959¢C 392231D 391959D
seenoTe A\ seenote M| |seenoTe A\ seenote A\

IMPORTANT: A DASH NUMBER LISTED BELOW MUST BE ADDED
TO THE ABOVE PART NUMBERS TO INSURE RECEIVING THE
PROPER ORIFICE. (EXAMPLE: 392231A-1 FOR Q308 WITH LP

GAS.) NOTE THE Q327 REQUIRES SPECIAL SIZE ORIFICES.

.FOR LP GAS.

.FOR NATURAL OR LP AIR

(1400 Btu).

.FOR MIXED GAS.

FOR MANUFACTURED GAS.

FOR LP AIR (525 Btu).

. Q327 FOR NATURAL OR LP

AIR (1400 Btu).

.Q327 FOR LP GAS.

. Q327 FOR MIXED GAS., 4149¢

e e
Ohbhd N~

e
o~

Table 9—Insert orifice replacement assemblies for selected pilot
burners.
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REPLACEMENT ASSEMBLIES

Old style Q308 and Q314 pilot burners and new style Q327 pilot
burners and CS897 Powerpile generators, which require spud type
orifice assemblies, can be converted to use insert type orifices.
Table 9 shows the appropriate part numbers for the conversion

assemblies.

INSERT TYPE ORIFICES

Fig. 56 illustrates the insert type orifices used on new style Q308,
Q314 and Q350 pilot burners and the CS82 Powerpile Generator.

Table 10 shows the part number and orifice size necessary for
different gases.

When replacing inset orifices, do not reuse the old compression
fitting. Order replacement fittings from Fig. 57.

INSERT-ORIFICE

oy
= ORIFICE

STAMPING e

. (TYPICAL) BCR 1
Q308 Q314
(NEW STYLE) (NEW STYLE)
AND Q350

»

388256
INTERNAL
(CS82)

10,800

Fig. 56—Pilot burners with insert type orifices.

95 70-2602




TABLE 10 — REPLACEMENT ORIFICES FOR
Q308, Q314 AND Q350 PILOT BURNERS

INSERT

PILOT TYPE OF ORIFICE ORIFICE ORIFICE
BURNER GAS USED STAMPING DIAMETER PART NO.
in. mm
Natural BCR-18 0.018 0.46 390686—4
LP BBR-10 0.010 0.25 390686—1
Mfd. BCR-22 0.022 0.56 390686—6
Q308 Mixed BCR-20 0.020 0.51 3906865
But.-Air BCR-18 0.018 0.46 390686—4
(1400 Btu)
But.-Air
(525 Btu) EAR-26 0.026 0.66 389575—10
Natural BCR-18 0.018 0.48 390686—4
LP BBR-10 0.010 0.25 390686—1
Mfd. CAR-24 0.024 0.61 390686—8
Mixed BCR-20 0.020 0.51 390686—5
Q314 But-air
(1400 Btu) BCR-18 0.018 0.46 390686—4
But-air
(525 Btu) EAR-26 0.026 0.66 390686—10
Q350 Natural CAR-12 012 0.30 390686—23
LP GAF-8 .008 0.20 390686—23
Natural 15 0.015 0.38 388256G
LP 9 0.009 0.23 3882568
mfd. 15 0.015 0.38 388256G
cs82 BMJ::clir 15 0.015 0.38 388256G
(1400 Btu) 156 0.015 0.38 388256G
But-air
(525 Btu) 22 0.022 0.56 388256K
NO. 1 FITTING
<A
PART NO.
386449
PART NO. PART NO.
391492 391493
TYPE NO. 1 A TYPE NO.3 TYPENO.4
1/a cC 1/8 NPT 1/8 NPT
STRAIGHT TYPE NO. 2 STRAIGHT STRAIGHT
1/4CC ELBOW (FEMALE) (MALE)
A INSERT ELBOW AS SHOWN AND TIGHTEN IN PILOT.
A LESS NO. | FTG.—PART 391996A. WITH NO. 1 FTG.—PART 391996B.
2472A

Fig. 57—Replacement fittings for Q308, Q314 and Q350 pilot
burners.
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INSTALLING INSERT ORIFICES

Safety First—

— Shut off main gas supply and allow 5 minutes for unburned
gas to vent. Remember, LP gas is heavier than air and does
not vent upward naturally.

— Do not bend tubing near the orifice fitting after the nut has
been tightened, as this may cause a gas leak at the connec-
tion.

1. Disconnect the pilot tubing from the pilot burner, then re-
move the insert orifice. (It may be necessary to tap the burner to
loosen the old orifice.) '

2. Cut off the old compression fitting.
3. Square off the end of the tubing and remove all burrs.

4. Slip the new compression nut over the tubing and slide it out
of the way.

5. Insert the new orifice into the pilot burner and push the tubing
into the pilot burner until it bottoms (Fig. 58). :

6. Slide the compression nut up to the pilot burner and engage
threads.

7. With a wrench, tighten one turn beyond finger tight.
8. Checkout the installation as described above, page 87.

PILOT
BURNER (7

THERMOCOUPLE

Q » »
INSERT-ORIF!CE/ m\
1/4 INCH COMP. FITTING /

1/4 INCH 0.D. TUBING —

4151A

Fig. 58—Replacing insert orifice in Q314 pilot burner.
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THERMOCOUPLES AND THERMOPILES

THERMOCOUPLES | THERMOPILE GENERATORS

5 b
[

Q309 Q340 A

W/ADAPTERS

Q313

/\ ATTACHMENT NUT SHOWN, PUSH-IN CLIP OPTIONAL.

/2\ SPADE TERMINALS SHOWN. FEMALE QUICK-CONNECT
TERMINALS (1/4 INCH) OR POWER UNIT NUT OPTIONAL.

APERMITS REFPLACEMENT OF MOST 30 mV THERMOCOUPLES.

10,772

A thermocouple supplies the 30 mV current required to hold in
the Pilotstat safety shutoff power unit on low voltage, line voltage
and bulb-operated combination gas controls. A thermopile sup-
plies either a 250 mV or a 750 mV current to power the complete
control circuit of the heating system as well as the current required
to hold in the Pilotstat power unit.

Table 11 shows the replacement thermocouples and
thermopiles that will fit the pilot burners listed.

TABLE 11 — REPLAéEMENT THERMOCOUPLES
AND THERMOPILES

PILOT BURNER
OR 30 mvV . THERMOPILES

POWERPILE THERMOCOUPLES

GENERATOR 250 mV 750 mV
Q303 Q309 or Q340 w/adapters Q310 —
Q305 Q309 or Q340 w/adapters Q310 Q313
Q308 Q309 or Q340 w/adapters Q310 -
Q314 "Q309 or Q340 w/adapters Q310 Q313
Q324 Q309 or Q340 w/adapters Q310 Q313
Q327 Q309 or Q340 w/adapters Q310 Q313
Q350 Q309 or Q340 w/adapters Q310 Q313
Cs82 Q302
Cs893 : Q313
CS894 Q313
Cs897 Q313

Several adapters are available for special requirements.
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THERMOCOUPLE ADAPTERS

390012C Power Unit Female Adapter—
adapter nut to assemble a thermocouple to
a power unit with a male thread connector.

Q357 Thermocouple Adapter—a screw
type thermocouple adapter for use with
Q309, Q340, or similarly threaded
thermocouples. Replaces the terminal
connection type thermocouples.

Q356 Junction Block Adapter—adapter
to convert any 30 mV thermocouple lead
to a junction block connection.

INSTALLATION
PUSH-IN CLIP DESIGN

From beneath, insert the tip of the thermocouple or thermopile
into the ‘hole or barrel in the pilot burner. Push in firmly to lock in
place (Fig. 59). :

NOTE: Q310 only. To assemble push-in clip model Q310 to old style
spud type Q308 pilot burner, remove the clip and use split nut,
Part No. 391653. : '

O]
0

\ﬁ\l’usmn cLip

Fig. 59—Push-in clip model Q309 installed in typical pilot burner.
Q310 and Q313 are installed in a similar manner.
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ATTACHMENT NUT DESIGN

From beneath, insert the tip of the thermocouple or thermopile
into the hole or barrel provided in the pilot burner. Engage the
threads of the attachment nut and tighten (Fig. 60).

TYPICAL
/ BRACKET
SPUD TYPE
Q308 ONLY

ﬁl.

ATTACHMENT NUTS 5318

O O/

Fig. 60—Attachment nut model installation. Q309 shown, Q310
and Q313 similar.

PILOTSTAT POWER
UNIT CONNECTION
(male connector-nut models)

Insert the end of the lead into the female connector on the power
unit. Engage the male nut and turn until finger tight. With a wrench,
tighten 1/4 turn beyond finger tight (Fig. 61). Remember, this is an
electrical connection and contact surfaces must be clean and dry.
Never use pipe dope on this connection.

LEAD

MALE CONNECTOR NUT
POWER UNIT
‘CONNECTOR

TYPICAL
PILOTSTAT
POWER UNIT

532A

Fig. 61—Typical Pilotstat power unit connection.
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POWERPILE VALVE OPERATOR CONNECTION
(spade or quick-connect
terminal model thermopiles)

Route the lead wire cable to the Powerpile vaive operator,
avoiding hot surfaces and high temperatures. Connect the leads to
the two terminals marked “PP” on the valve operator. Since the
complete control system is powered by the output of the Powerpile
generator, all connnections must be clean and dry. Follow the
appliance manufacturer’s directions for installing the high limit or
energy cut-out (ECO) control on Q310B and Q313B.

PILOT FLAME ADJUSTMENT

Adjust the pilot flow adjustment screw to give a soft, steady
flame enveloping 3/8 to 1/2 in. [9.5 to 12.7 mm)] of the thermocou-.
ple or thermopile (Fig. 62). An excessively large flame will shorten
generator life.

e 3/8 7O 1/2 in.

ADJUSTMENT 9.5 TO 12.7 mm}

f

THERMOCOUPLE

3193¢

Fig. 62—Proper pilot flame adjustment.

CHECKOUT

Follow the appliance manufacturer’s instructions for lighting the
pilot burner. Make certain the Pilotstat power unit holds in, and the
Powerpile valve operator (if used) opens properly when the pilot is
burning normally.

Check that safety shutoff occurs within 2-1/2 minutes after the
pilot flame is extinguished.

Observe system operation through at least one cycle to be
certain it is functioning normally.

HOT AND COLD JUNCTION SHIELDING

A proper temperature differential between the hot and cold
junctions of the thermocouple or thermopile is essential to satisfac-
tory operation. Excessively high cold-junction temperatures
caused by heat radiation from adjacent hot surfaces may be

‘reduced by using a properly located radiant shield (Fig. 63).
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SHIELD
2420A

Fig. 63—Shielding the cold junction from radiant heat.

High ambient air temperatures may also cause excessively high
cold-junction temperatures. A baffle to direct secondary air over
the base of the pilot burner may improve this condition.

NOTE: The shield or baffle must not disturb the stability or
combustion of the pilot flame.

To prevent excessive hot-junction temperatures, it is necessary
to adjust the pilot flame as described above. Normal gas pressure,
3.5 in. wc [0.9 kPa] for natural gas, will produce satisfactory
thermocouple and thermopile output and maximum life.
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TROUBLESHOOTING

EQUIPMENT

To properly troubleshoot heating control circuits requires a
voltmeter, ammeter, millivoltmeter, milliammeter, ohmmeter and a
temperature meter. All of these functions are provided by the
Honeywell W720 Systems Tester shown on the inside back cover of
this handbook, when equipped with the suggested accessories.
The W720 also includes an instruction book that gives the pro-
cedures for open circuit and closed circuit testing of the various
parts of the circuit.

TROUBLESHOOTING DATA

These specifications cover the normal operation of components
in a gas-fired system. Refer to these specifications when trouble-

shooting.

THERMOCOUPLE AND THERMOPILE

MAXIMUM RESISTANCES (80 F [26 C] AMBIENT)

DEVICE, COMPONENT OR PART RESISTANCE
Q302, 32 in. [813 mm] (CS82) 3.38 ohms
Q309, 24 in. [609.5 mm] 0.02 ohms
Q310, 32in. [813 mm] 1.43 ohms
Q313,32in. [813 mm] 3.38 ohms
Q340, 24 in. [609.5 mm] 0.02 ohms
30 mV Power Unit (C Type) 0.018 ohms
250-750 mV Power Unit used in

“'CS’’ controls and 23.1 ohms

V8" controls
Powerpile Valve Coil _ 2 ohms + 5 percent
Thermostat with heater and 30 ft. (9.2 m],

. 1.68 ohms

18 gauge wire cable

THERMOCOUPLE AND GENERATOR MILLIVOLTAGE

OUTPUTS (DC) — OPEN CIRCUIT

NORMAL LOWEST
c.tr)%i?.ggn omg:’ % ?ch:run (l)\CCEPcTABLE TU':;';SWN
PEN CIRCUIT
GENERATOR RANGE OUTPUT CIRCUIT
Q302 (CS82) 600-750 mV 540 mV 141 mV
Q3098 26- 32mV 18 mV 2mV
Q3109 270-350 mV 250 mV 85 mV
—Q313a 600-750 mV 540 mV 141 mV
. Q3402 26- 32 mV 18 mV 2mV

a .
| 83093,.031‘03, Q313B, and Q340B have terminal block in leadwire for
Onnecting high limit control in series in Pilotstat power unit circuit.
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HOT AND COLD JUNCTION
TEMPERATURE RATINGS

THERMOCOUPLE OR| MAXIMUM MAXIMUM RECOMMENDED
THERMOPILE HOT CcoLD HOT JUNCTION
GENERATOR JUNCTION JUNCTION

Q309, Q310,
Q313, Q340 1400 F [760 C] | 780 F [416 C] | 1200 F [649 C]
Q302 (CS82) 1250 F [677 C] | 765 F [407 C]

DC MILLIAMPERAGES —
PILOTSTAT POWER UNITS

PILOTSTAT PILOTSTAT
CONTROLS
RO DROP-OUT HOLD-IN
“C'" and "V (30 mV) 250 to 50 mA 300 mA max.
*CS'' and 'VS"” 7 to 3 mA 15 mA max.

POWERPILE VALVE OPERATORS

CONTROLS OPERATOR PULL-IN
“VS" controls 85 mA max.
PROCEDURE

Before you begin troubleshooting the system, ask the customer
to explain the problem. Pay close attention; the customer may have
a very good idea as to what the problem is, or they may say
something that will remind you of a past problem and make the job
a lot easier and quicker to handle.

Most service calls are the “no heat” type, so we will deal with
handling that problem first. For troubleshooting other types of
problems, see page 116.

If, after talking to the customer, you have no clear idea as to the
exact nature of the problem, take a good look at the system and the
components that make it up. Get in the habit of identifying what the
system is supposed to do and what it is doing now. Work on the
difference.

To troubleshoot a “no heat” complaint, use the following as a
guide: :

1. Make certain the thermostat switch is set at HEAT. Some
people forget to change the switch at the end of the cooling season.

2. Check the furnace switch to make sure the system has
electrical power.

3. Set the thermostat to call for heat—
— If the main burner starts, observe the system through one
cycle and handle miscellaneous complaints as required.
— If the main burner does not start, make sure there is
voltage to the gas control, then check the safety shutoff
system and pilot flame, the temperature control circuit and
the fan or water circulator circuit as described below.
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SAFETY SHUTOFF

When checking the safety shutoff system, always start by looking
at the pilot burner. It should envelop 3/8 to 1/2in. [9.5 to 12.7 mm]
of the thermopile or thermocouple and be blue and steady.

Use the safety shutoff troubleshooting chart, below, to trouble-
shoot the safety shutoff systems. If the chart indicates that the
thermocouple or thermopile and power unit should be checked,
follow the instructions below under Check Safety Shutoff Circuit.

SAFETY SHUTOFF TROUBLESHOOTING CHART

CHECK CHECK
TEMPERATURE THERMOCOUPLE
CONTROL AND
CIACUIT POWER UNIT

CORRECT
SIZE

oN CHECK PILOT FLAME

CHECK 1NCORRECT

2E
PMLOT LIGHTS WHILE 5‘
N\ GAS COCX KNOB IS ADJUST
PMLOT DEPRESSED BUY DOES FLAME

OFF NOT STAY LIT WHEN
KNOB IS RELEASED

CHECK GAS SUPPLY CHECK FOR
ANDO TRY TO RELIGHT CAUSE OF QUTAGE

PILOT
DﬂEMAINS———’
HOLD DOWN GAS COCK | ()T HANDLE OTHER
KNOB FOR t MINUTE PROBLEMS

NOT HANOLE OTHER

LIGHT, PROBLEMS
PLOT
TLIGHTS
CHECK AND/OR
REPLACE
OMLOT BURNER

ORIFICE
SPMLOT GAS FILTER

AMLOT
—3TILL

WON'T:
RemLACE
ucuv\‘ conTROL

10,760

CHECK SAFETY SHUTOFF CIRCUIT
OPEN CIRCUIT TEST

Using the W720 or a millivoltmeter such as the W129, read the
open circuit output of the heated thermocouple or thermopile when
it is disconnected from the power unit (Fig. 64). Push down on the
gas cock knob to keep the pilot burning during this time.

~ If the output conforms to the manufacturer’s specifications, the
thermocouple or thermopile is okay. Replace the power unit. If the
open circuit output differs from the manufacturer’s specifications,
replace the thermocouple or thermopile.

If a meter is not available for the open circuit test, simply replace
the thermocouple. Then, if the power unit will still not hold in,
replace the power unit.
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' '
WI129A WI129A
B @r;) w
THERMOCOUPLE : IE'ESMOPILE
LEAD
7370

Fig. 64—Checking disconnected thermopile or thermocouple out-
put with W129 millivoltmeter.

CHECKING PILOT FLAME

The pilot flame should be checked if the thermocouple output is
still low after the thermocouple has been replaced, or if an
open-closed circuit check indicates a pilot flame problem on the
graph in the W720 Systems Handbook.

The first step is to observe the pilot flame. Does it cover 3/8 to
1/2in. [9.5 to 12.7 mm] of the thermocouple tip? See Fig. 65.

So that the condition of the pilot flame is normal, have the
furnace air-door in place when checking the pilot flame. (A smali
mirror is useful to check the pilot flame.)

PROPER
FLAME
ADJUSTMENT

3/8 TO 1/2 INCH
9.5 TO 12.7 MILLIMETRES]

THERMOCOUPLE
OR GENERATOR

{ i |

3276E

Fig. 65—Proper flame adjustment.

if the pilot flame is too small, turn the pilot adjustment screw
(located under the cover screw on the combination gas control)
counterclockwise /) toincrease the pilotflame.
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If the flame is still too small,
check for a clogged pilot orifice.
if the orifice is OK, check for a
clogged gas filter. Then check
for low gas supply pressure and
adjust pressure, if necessary.

A lazy, yellow flame means
lack of air. This problem may
come from an overly large
orifice, a dirty lint screen, or a
dirty primary air opening.

A waving, blue flame means
an excessive draft at the pilot
location. Install a shield to
protect the pilot.

A noisy, lifting flame means
high gas pressure.

Relieve this situation by
adding a V5274 pilot pressure
reducer to the pilot gas line. It
will help increase thermocouple
life and also reduce gas
consumption.

A hard, sharp flame may
mean the orifice is too small.
However, this flame is normal
for manufactured, butane-air or
propane-air fuels.

SMALL BLUE FLAME
4 CHECK FOR
® CLOGGED ORIFICE FILTER
® CLOGGED PILOT FILTER
® LOW GAS SUPPLY PRESSURE

LAZY YELLOW FLAME

/)

1
WAVING BLUE FLAME

LACK OF AIR FROM
® LARGE ORIFICE
® DIRTY LINT SCREEN

® DIRTY PRIMARY AIR
OPENING

MEANS;

® EXCESSIVE DRAFT
AT PILOT
LOCATION

® RECIRCULATING

PRODUCTS OF
COMBUSTION

| L

NOISY LIFTING BLOWING FLAME
- %
| |

HARD SHARP FLAME
7

N
1

MEANS
HIGH GAS PRESSURE

® CHARACTERISTIC OF
MANUFACTURED.
BUTANE-AIR, AND
PROPANE-AIR

® ORIFICE TOO SMALL

If checking the power unit, thermocouple or thermopile and pilot
flame adjustment does not indicate the problem, go on to trouble-
shoot the temperature control circuit.
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Use the Pilot Burner Service Analysis Chart, below, to
cross-check the present pilot condition with possible causes.

Pilot Burner Service Analysis Chart

CONDITION /

POSSIBLE CAUSES

Pilot gas supply is turned off

Pilot gas line not purged of air

Pilot burner orifice is clogged (replace)

Lighting knob not being held depressed

Reset button not being held depressed

Lighting knob not set at pilot position

XIX X IX (X (X |x%

Pilot gas flow adjustment is closed off

Gas supply pressure is too low

x

Pilot unshielded from excessive draft

Lighting knob released too soon

Reset button released too soon

Thermocouple or thermopile is bad

Pilotstat power unit is bad

Power unit connection dirty, loose or wet

Pilot flame is improper size

XX XX [X X |xX

XX XX X

Powerpile terminals shorted or loose |

Thermocouple cold junction too hot

Pilot burner lint screen clogged

XXX |[X X XX |X

Pilot unshielded from burner concussion

Pilot burner primary air opening clogged

Pilot burner orifice is too large

Pilot unshielded from combustion products

Pilot burner orifice too small

Pilot gas pressure too high

Typical of mfd., butane-air and propane-air

Pilot filter clogged

Excessive ambient temperature

Incorrect or marginal appliance venting

Gas line too small or restricted
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TEMPERATURE CONTROL CIRCUIT

If no problem is found in the safety shutoff system, the next step
is to check the temperature control circuit. IF YOU HAVE NOT
ALREADY CHECKED THE SAFETY SHUTOFF SYSTEM, GO BACK
TO PAGE 105.

PROCEDURE

Determine the type of temperature control system you are
working with and refer to the appropiate page listed below.

page
Low voltage (24 V) coONtrol SyStEMS ....ccvevecieiiiiiivieiininniiinnnineeenn. 109
Line voltage control systems .....c.ccvciiiiiiiiininniniiiiiniicnn e, 112
Powerpile (250 to 750 mV) control systems .........cccceeeivriririnnnnnnnns 112
Bulb type control SyStems ......c..civciiiiniiinnicciniinic e, 114

Check each temperature control component until the problem is
located, and then decide whether the component at fault should be
repaired or replaced—refer to the TRADELINE Catalog for the
availability of a direct replacement or a suitable equivalent.

Use the Thermostat Service Analysis Chart, page 110, to
cross-check the present thermostat condition with possible causes.

LOW VOLTAGE SYSTEMS
1. Set the thermostat to call for heat—main burner should light.

2. If the main burner does not light, connect a voltmeter, or the
W720 Systems Tester, between the transformer secondary termi-
nals (Fig. 66).

— If approximately 24 V is present at the transformer secon-
dary terminals, proceed to step 3.

— If approximately 24 V is not present at the transformer
secondary terminais, check for 120 V at the transformer
primary terminals. Replace the transformer if it is burned
out.

3. Temporarily jumper the thermostat (and the high limit control
ifitis in the low voltage temperature control circuit)—
— If the main burner lights, the thermostat (or high limit) is at
fault.
— If the main burner does not light, the wiring or the control
valve operator is at fault.

4. If wiring is okay but the valve will not open, check the gas
control operator as follows.

V804 and V814 operators. . . ‘
— Adjust thermostat several degrees above room tem-
perature.
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Thermostat Service Analysis Chart

/  CONDITION /

/\\(? /\{’-’ POSSIBLE CAUSES
x

T/S not at fault; check eisewhere

T/S mounted on cold wall

T/S wiring hole not plugged

T/S exposed to coid drafts

x | x | T/S not exposed to circulating air

x T/S not mounted level {mercury switch type)

X X IX IxX ix |x

x T/S not properly calibrated

X Heating plant too small or underfired

Limit control set abnormally low

T/S exposed to direct rays of sun

T/S atfected by heat from fireplace

T/S affected by lamp, TV or appliances

T/S affected by stove or oven

T/S is mounted on warm wall

XXX IX X |X]|X|[{X]|X]X

T/S mounted near register or radiator

X x | x | T/S heater set too high

X T/S heater set too low

x x | Heating plant too large or input excessive

x | x | T/S does not have heater

X X X T/S contacts are dirty

Low voltage control circuit open

Low voltage transformer burned out

Main valve operator is bad

XIX}IX]|X

x | x Bad terminals, staking, splicing or soldering

X T/S damaged

x | x Clogged filter in forced warm air system

— On VR type controls, listen for audible click as first valve
operator opens. If no click is heard and voltage is present
between TH and TR, replace the control valve.

— Using an ac voltmeter, measure the voltage across termi-
nals TH and TR.
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— Then if:
a. No voltage is present, recheck the temperature control
circuit.

b. 24 Vac is present, but valve still does not open, replace
the operator. '

V8324 two stage operator/regulator. . .
— Adjust thermostat several degrees above room tem-
perature.
— On VR type controls, listen for audible ‘click’ as first valve
operator opens. If no click is heard and voltage is present
" between C (common) and W1, replace the control valve.
— Using an ac voltmeter, measure the voltage across termi-
nals C (common) and W1, and terminals C and W2.
— Then if:
a. No voltage is present, recheck the temperature control
circuit.
b. 24 Vac is present, but valve still does not open, replace
the operator/regulator.

SAFETY SHUTOFF TEMPERATURE CONTROL
CIRCUIT CIRCUIT

r{ THERMOCOUPLE %

[} THERMOSTAT
(24 VOLT)
HIGH LIMIT
CONTROL
N\ . =L 1(HOT)=p
PILOTSTAT L2 v
POWER UNIT CONTROL VALVE Y= poweRr
OPERATOR TRANS. SUPPLY
FORMER
FAN OR CIRCULATOR
CONTROL CIRCUIT
FAN OR m
CIRC. k/)
MOTOR . T
‘ FAN CONTROL
OR CIRC. RELAY 4029A

Fig. 66—Typical low voltage temperature control circuit.

111 70-2602




LINE VOLTAGE SYSTEMS
1. Set the thermostat to call for heat. Main burner should light.

2. If the main burner does not light, connect a voltmeter, or the
W720 Systems Tester, between the line voitage supply leads in the -
junction box (Fig. 67)—

— If approximately 120 V is present between the line voltage
supply leads in the junction box, proceed with step 3.

— If approximately 120 V is not present between the supply
leads in the junction box, check the line voltage supply
circuit.

3. Temporarily jumper the thermostat (and the high limit control
if it is in the line voltage circuit)—
— If the main burner lights, the thermostat (or high limit) is at
fault.
— If the main burner does not light, the wiring or the valve
operator is at fault.

4. If wiring is okay but the valve will not open, check the gas
control operator as follows. .

V404 operator. . .

— Adjust thermostat several degrees above room tem-
perature.

— On VR type controls, listen for audible ‘click’ as first valve
operator opens. If no ‘click’ is heard and voltage is present
between TH and TR, replace the control valve.

— Using an ac voltmeter, measure the voltage across termi-
nais TH and TR.

— Then if:

a. No voltage is present, recheck the temperature control
circuit. _

b. 120 Vac is present, but valve still does not open,
replace the operator.

POWERPILE SYSTEMS

1. Set the thermostat to call for heat. The main burner should
light.

2. If the main burner does not light, temporanly Jumper the
thermostat and high limit control (Fig. 68). e
— If the main burner lights, the thermostat or the high limit
control is at fauit.
— If the burner does not light, the wiring, the valve operator,
or the Powerpile generator is at fault.

3. If wiring is okay but the valve will not open, check the gas
control as follows. _
— Check Powerpile generator connections to valve terminals
PP and PP. Connections must be clean and secure.
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SAFETY SHUTOFF TEMPERATURE CONTROL
CIRCUIT CIRCUIT
PILOT THERMOCOUPLE
BURNER]
' | _{/ LINE VOLTAGE
. THERMOSTAT OR
yd CONTROLLER
y
HIGH LIMIT
CONTROL
; LA A l' - ;—iumon-»
: PILOTSTAT —_—— L2 —>
POWER UNIT CONTROL VALVE POWER
OPERATOR SUPPLY

FAN OR CIRCULATOR
CONTROL CIRCUIT

FAN OR
CIRC.
MOTOR

-

FAN CONTROL
OR CIRC. RELAY 40304

Fig. 67—Typical line voitage temperature control circuit.

— Temporarily jumper between upper terminal PP and lower
terminal TH. If valve opens, trouble is in thermostat-high
limit circuit.

— If valve does not open—

a. Disconnect leadwires to lower left terminal TH and
lower right terminal PP to isolate valve coil from bal-
ance of circuit. Measure resistance of valve coil (normal
resistance is 2 ohms + 10 percent). If not in range or
open circuit, the valve must be replaced.

b. If coil resistance is normal, trouble is with Powerpile
generator. Use W720 System Tester to determine open
circuit-closed circuit output performance. Replace gen-
erator if outside acceptable range. (If Systems Tester is
not available, replace generator with a new one as a

-check against old.)
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SAFETY SHUTOFF TEMPERATURE CONTROL

CIRCUIT CIRCUIT

PILOT  (IT THERMOPILE

BURNER | GENERATOR
/ POWERPILE
: THERMOSTAT
i
L
HIGH LIMIT CONTROL VALVE
- CONTROL OPERATOR
SA< | PILOTSTAT

POWER UNIT

FAN OR CIRCULATOR CONTROL CIRCUIT

FAN OR o L2 »
CIRC. )
MOTOR ok NV L1 (HOT) R
' POWER
FAN CONTROL SUPPLY

OR CIRC. RELAY
4031A

Fig. 68—Typical Powerpile temperature control circuit.

BULB TYPE SYSTEMS

Set the temperature dial to call for heat. Main burner should
light. If the main burner does not light, the valve operator is
probably at fault or the sensing bulb location is improper. See Fig.
69 and page 46.
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SAFETY SHUTOFF BULB TYPE (SELF CONTAINED)

CIRCUIT TEMPERATURE CONTROL VALVE
' THERMOCOUPLE REMOTE BULB
PILOT |
E BURNER =< J ? ﬁ
y:' H
; / — HYDRAULIC
: BELLOWS

SERELER R

4

—

~—— o TOMAIN BURNER

EA PILOTSTAT T

MAIN GAS VALVE

l‘r% FAN CONTROL CIRCUIT
4 L2 >
0‘\‘H:¢ L1 (HOT) ===
POWER
FAN CONTROL P

4032A

Fig. 69—Typical bulb type temperature control system.

FAN OR WATER
CIRCULATOR CONTROL CIRCUIT

The fan or water circulator control circuit does not operate

unless the safety shutoff circuit and temperature control circuit are

:  operating properly. Therefore, CHECK THE SAFETY SHUTOFF

= SYSTEM AND TEMPERATURE CONTROL CIRCUIT BEFORE

- TROUBLESHOOTING THE FAN OR WATER CIRCULATOR CON-
*  TROL CIRCUIT.

If the safety shutoff system and the temperature control circuit
h«’:}s been checked and the fan or water circulator control circuit is
still not working, proceed as follows.

1. Set the thermostat to call for heat. Main burner should light—
— If the main burner lights, proceed with step 3.
— If the main burner does not light and the system is not
overheated—on high limit shutdown, check the heating
appliance according to the manufacturer’s instruction.
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2. Jumper the fan or water circulator control terminals—

— If the fan or water circulator comes on, remove the jumper
and check the control. Repair, change to correct setting, or
replace the control as necessary. .

— If the fan or water circulator does not come on, leave the
jumper in place and use a meter to check the electrical
supply voltage, wiring, and fan or water circulator motor to
find the cause of the problem.

OTHER SERVICE PROBLEMS
CONVERSION FROM LP TO NATURAL GAS

1. Change the pilot orifice and the main gas orifice to orifices
rated for natural gas.

2. Add a pressure regulator to the gas control valve or change
regulator.

3. Change piping if necessary. (Usually piping is sized to allow
for natural gas conversion.)

CONVERTING UNSUPERVISED
PILOT TO CONTROLLED PILOT

Unsupervised pilot applications do not have a 100 percent safety
shutoff control. To convert to controlied pilot, the best solution is to
replace the unsupervised pilot control with a V800 or VR800
combination gas control with built-in 100 percent safety shutoff
mechanism.

MISCELLANEOUS COMPLAINTS

These complaints include overheating, underheating, noise,
odors and frequent cycling. Such complaints are often more
difficult to locate than “no heat” complamts There is no simple
approach that will work in all cases.

Check the Pilot Burner Service Analysis Chart (page 108) and
the Thermostat Service Analysis Chart, (page 110) to find possible
causes for these complaints. Also see Service Aids (page 125).
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NEW-—-VR8440/VR8450
GAS CONTROL FAMILY

Honeywell’'s new VR8440/VR8450 Family of dual automatic valve
combination gas controls are designed for intermittent pilot (IP)
and direct spark ignition (DSI) application on central heating and
heating appliances that require regulation capacities from 11 cfh to
380 cfh [0.31 m3/hr to 10.8 m3/hr].

The controls feature a new compact body design, a pcp-
pet-valve type manual gas valve, and use the same operators and
regulators as the V800 and VR800 families of gas controls.

Standard models are available for all heating gases, and for low
or line voltage application. Special models are available for 50 Hz
application and low ambient temperatures, see list of models and
specifications below. Optional side outlets are available on all
models. -

Like the VR800 Family, this second generation of dual automatic
valve combination gas controls provide two main valve operators
that provide added protection against valve failure and meet
tougher industry standards.

SPECIFICATIONS
MODELS:
MODEL NO. OPERATION APPLICATION
VR4440 120 V, magnetic Intermittent pilot
VR4450 220/240 V, magnetic DSI
VR8440 24 V, magnetic Intermittent pilot
VR8450 24 V, magnetic DslI
VR8520 24 V, magnetic Pilot (two stage)
VR8540 24 V, magnetic, DSI (two stage)
2-stage

~° VR8590 24 V, magnetic DS (negative

S pressure regulated)
VR8600 24 V, magnetic DS! (negative

. pressure regulated)

CAPACITIES: See table, below. The capacity rating is determined
by the inlet and outlet tappings. (If reducer bushings are used,
the capacity will be determined by the actual diameter of the
inlet and outlet.)
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CAPACITIES — VR8440/VR8450 GAS CONTROL FAMILY

INLET | OUTLET | REGULATION CAPACITY?
TAPPING | TAPPING | . | 3. cfh | mS/hr
in. in. MIN. | MAX. | MIN. [ MAX.
1/2 3/8 110 | 31 [11.0 | 110 [031 | 3.1
1/2 172|225 | 64 | 225 | 225 (064 | 6.4
1/2 3/4 250 | 71 [ 250 | 290 |0.71 | 8.2
3/4 3/4 |275| 78 [ 275 | 380 [o0.78 | 108

8Capacity in cfh is based on 1,000 Btu‘/ft 3, 0.64 sp. gr Naf,- "gas at 1.0 in. -
wc pressure drop [37.3 MJ/m3, 0.64 sp. gr. Nat. gas at 0.25 kPa pressure
drop]. For other gases, use the conversion factors in the table below.

sp gr MULTIPLY LISTED CAPACITY BY
0.60 0.516

0.70 0.765

1.63 1.62

TYPE OF GAS: Models available for all heating gases.

PRESSURE TAPPING: 1/8 NPT with plug on outlet end of control,
recessed for 3/16 in. Allen wrench. Optional 1/8 in. NPT pres-
sure tap on inlet end of control.

PRESSURE RATING: A.G.A. rating 1/2 psig (14 in. wc [3.5 kPa] inlet
pressure. Designed for safe operation up to 28 in. wc [7.0 kPa].
PILOT GAS OUTLET (IP valves only): Compression fitting for 1/4in.

[6.4 mm] OD tubing.

ELECTRICAL CONNECTIONS: 120 V models have 36 in. [0.9 mm]
leadwires; 24 V models have combination screws and 1/4in. [6.4
mm)] quick connect terminals.

ELECTRICAL RATINGS:
MODEL VOLTAGE AND TOTAL CURRENT (amps)
FREQUENCY BOTH OPERATORS

VR4440 120 Vac, GQ Hz .12 at 60 Hz
VR4450 220/240 Vac 50 Hz .06 at 60 Hz
VR8440

VRB450 24 Vac, 50/60 Hz .65 50/60 Hz
VR8520

VR8540 24 Vac, 50/60 Hz .90 50/60 Hz
VR8590

VR8600 24 Vac, 50/60 Hz .65 50/60 Hz

AMBIENT TEMPERATURE RATING: 32Fto 175 F[0Cto 79 C] in 60
Hz application. 32 F to 156 F [0 C to 70 C] in 50 Hz application.
Special models available with minus 40 to plus 175 F [minus 40
C to plus 79 C] rating in 60 Hz application; minus 40 F to plus 156
F [minus 40 C to plus 70 C} in 50 Hz application.

MOUNTING: All controls, except negative pressure regulated
VR8590 and VR8600, can be mounted 0 to 90 in any direction
from the upright position of the manual gas cock knob. Negative
pressure regulated VR8590 and VR8600 must be mounted in the
upright position—manual gas cock knob straight up.
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PRESSURE REGULATOR
ADJUSTMENT (BENEATH
COVER SCREW)X

MANUAL GAS
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\

GAS
INLET

WRENCH
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PRESSURE TAP
1/8 in. NPT

R
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OFF
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GROUND TERMINALY
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MAIN AND PILOT

VALVE OPERATOR

\MAIN VALVE
OPERATOR

.
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COVER SCREW)
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OUTLET

PILOT
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(OUTLET PRESSURE
TAP DIRECTLY
BELOW)

10,930

Fig.' 70—Top view of stan

" trol valve.
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OPERATORS AND REGULATORS

The VR8440/VR8450:Family of combination gas controls uses
the same operators and regulators as the V800 and VR800 families.
For information and specifications on operators and regulators, see
pages 20 through 37.

WIRING

The VR8440/VR8450 Family is designed for use on DSl and IP
systems only. For information concerning wiring these valves to
system controllers, see the Honeywell Intermittent Ignition Hand-
book or the specifications sheet provided by the appliance manu-
facturer.

MANUAL
ON-OFF

KNoS 1ST MAIN VALVE—

r SOLENOID OPERATED
1 e
8 1 SERVO
= 1 PRESSURE
= H H REGULATOR
.
1 L
<
‘ : ' SERVO

VALVE
OPERATOR

% 2ND MAIN VALVE—
POPPET et -
VALVE & SERVO OPERATED

Z * PILOTA

GAS

J

,

s
oo

N

INLET
GAS

OUTLET
GAS

=

WORKING
GAS

A NO PILOT GAS OUTLET ON VALVES FOR DS1 APPLICATION.
10,931

Fig. 71—Schematic diagram of the VR8440/VR8450 Family of gas
controls.

120




R S RT GRTE

SR

OPERATION

The operation of the VR8440/VR8450 Family of combination gas
controls is very similar to that of the VR800 Family. On a call for
heat, gas enters the control through the ON/OFF valve, past the
solenoid operated “first” main-valve and flows through the
servo-pressure operated “second” main-valve Fig. 2.

On IP systems, the first main-valve is energized when the system
controller calls for heat, and gas is allowed to flow to the pilot
burner. The second main-valve is not energized until the pilot flame
is proved.

On DSI systems, both the first and second main-valves are
energized when the system controller calls for heat.

Regulation of the gas flow to the outlet is maintained by the
pressure regulator just as it is for the VR800 and V800 families, see
pages 74-77.

Aside from the compact body design of the VR8440/VR8450
Family the only notable difference between these controls and the
VR800 controls is in the operation of the manual valve. The VR800
Family uses a tapered-plug type gas cock. The VR8440/VR8450
Family uses a simple poppet valve. To open the manual valve, turn
the ON/OFF knob counterclockwise » ™\ 60 degrees, push
down and continue turning counterclockwise » \ until the knob
locks in the open position.

TROUBLESHOOTING

Before troubleshooting the gas control, make certain that the
system controller is operating properly. Foliow the troubleshooting
procedures provided by the appliance manufacturer, if available, or
those provided with the IP or DSI system control module.

After troubleshooting the control module and verifying that it is
operating properly, proceed as follows.

IP SYSTEM GAS CONTROLS

Determine the type of operator on the gas control and follow the
appropriate troubleshooting procedure below.

Controls with V804 operators . . .

1. Check that the manual ON-OFF valve is set to ON. Set the
temperature controller to call for heat.

2. Use a voltmeter and check for 24 Vac between terminals
TH-TR and TH.

— If voltage is present, but no gas flows to the pilot burner,
check the connectors from the first main-valve operator and
check the pilot burner, the pilot burner orifice and the pilot

. gas tubing. If these checks are okay, replace the gas control.
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— If no voltage is present, check the wiring and troubleshoot the
system control module again.

— If voltage is present and gas flows to the pilot burner proceed
with step 3.

3. After the pilot flame lights, the system control module shouid
sense the presence of the flame and energize the second
main-valve operator (V804). Use a voltmeter and check for 24 Vac
between terminals TH and TR.

— If voltage is present but no gas flows to the main burner,

replace the V804 operator.

— If no voltage is present, check wiring and troubleshoot the

system control module again.

Controls with V404 operators . . .

1. Check that the manual ON-OFF valve is set to ON. Set the
temperature controller to call for heat.

2. Use a voltmeter and check for 120 Vac between leadwires

connected to MV-PV and PV.

— If voltage is present, but no gas flows to the pilot burner,
check the connectors from the first main-valve operator and
check the pilot burner, the pilot burner orifice and the pilot
gas tubing. If these checks are okay, replace the gas control.

— If no voltage is present, check the wiring and troubleshoot the
system control module again.

— If voltage is present and gas flows to the pilot burner, proceed
with step 3.

3. After the pilot flame Irghts the system control module should
sense the presence of the flame and energize the second
main-valve operator (V404). Use a voltmeter and check for 120 Vac
between leadwires connect to MV-PV and MV.

— If voltage is present but no gas flows to the main burner, replace
the V804 operator.

— If no voltage is present, check wiring and troubleshoot system
control module again.

Controls with V8324 Two Stage operator/regUIators e

1. Check that the man'ual ON-OFF valve is set to ON. Set the
temperature controller several degrees above room temperature.

2. Use a voltmeter and check for 24 Vac between the top center
(unmarked) terminal and C (bottom), Fig. 3.
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Fig. 72—Checking Pilot Valve operator on VR8520.

— If voltage is present but no gas flows to the pilot burner, check
the connectors from the first main-valve operator and check
the pilot burner, the pilot burner orifice and the pilot gas
tubing. If these checks are okay, replace the gas control.

— If no voltage is present, check the wiring and troubleshoot the
system control module again.

— If voltage is present and gas flows to the pilot burner, proceed
with step 3.

3. After the pilot flame lights, the system control module should
sense the presence of the pilot flame and energize the second
main-valve operator (V8324). Use a voltmeter and check for 24 Vac
between terminals W1 and C (top).

— If voltage is present but no gas flows to the main burner,

replace the V8324 operator/regulator assembly.

— If nb voltage is present, check the wiring and troubleshoot the

system control module again. ’

— If main burner lights, but does not transfer to high-fire in

approximately 60 seconds, proceed with step 4.

4. With main burner operation at low-fire, use a voltmeter and
check for 24 Vac between terminals W2 and C (bottom).
— If voltage is present but burner does not transfer to high-fire,
replace the V8324 operator/regulator assembly.
— If no voltage is present, check temperature controller and
wiring. ~

DSI SYSTEM CONTROLS

Find the type of operator the gas control has and troubleshoot as
described.

Controls with V804 operators . . .

1. Check that the manual ON-OFF valve is set to ON. Set the
temperature controller to call for heat.
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2. Listen for an audible ‘click’ as the first main-valve opens.
Then use a voltmeter and check for 24 Vac between terminals TH
and TR.

— If voltage is present, but no ‘click’ was heard and gas does not
flow to the main burner, check the connectors from the first
main-valve operator. if these connections are okay, replace
the gas control.

— If voltage is present and ‘click’ was heard but no gas flows to
the main burner, replace the V804 operator.

— If no voltage is present, check the wiring and troubleshoot the
system control module again.

Controls with V404 operators . . .

1. Check that the manual ON-OFF valve is set to ON. Set the
temperature controller to call for heat.

2. Listen for an audible ‘click’ as the first main-valve opens.
Then use a voltmeter and check for 120 Vac between the gas
control leadwires.

— If voltage is present, but no ‘click’ was heard and gas does not
flow to the main burner, check the connectors from the first
main-valve operator. If these connections are okay, replace
the gas control.

— If voltage is present and ‘click’ was heard but no gas flows to
the main burner, replace the V404 operator.

— If no voltage is present, check the wiring and troubleshoot the
system control module again.

Controls with V8324 operator/regulators . . .

1. Check that the manual ON-OFF valve is set to ON. Set the
temperature controller several degrees above room temperature.

2. Listen for an audible ‘click’ as the first main-valve opens.
Then use a voltmeter and check for 24 Vac between terminals C
(bottom) and W1.

— If voltage is present but no ‘click’ was heard and no gas flows
to the main burner, check the connectors from the first
main-valve operator. If these connections are okay, replace
the gas control.

— If voltage is present and ‘click’ was heard but no gas flows to
the main burner, replace the V8324 operator/regulator as-
sembly.

— If no voltage is present, check the wiring and troubleshoot the
system control module again.

— If main burner lights but does not transfer to high-fire in
approximately 60 seconds, proceed with step 3.

3. With main burner operation at low-fire, use a voltmeter and
check for 24 Vac between terminals W2 and C (top).
— If voltage is present but burner does not transfer to high-fire,
replace the V8324 operator/regulator assembly.
— If no voltage is present, check the temperature controller and
the wiring.
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SERVICE AIDS

SIZING TRANSFORMERS

A transformer is used on all 24 V control systems. A general rule
of thumb is to size the transformer to the largest total lnad
occurring at one time.

'On a heating-only system, the total heating load determines the
transformer size. On' a heating-cooling system, the total cooling
load determines the transformer size, since it is almost always
greater than the total heating load.

SIZING TO HEATING LOAD ONLY

1. For the-total heating load, add the amperage draw 6f each
parallel load in the system. FOR EXAMPLE:

Gas Valve 0.2t0 0.6 A

Heat Relay (if used) 0.4A

Fan Timer (if used) 0.4 A
TOTAL 1.0to1.4A

2. Now, multiply the total amperage draw by the transformer
secondary voltage to equal the system VA rating.

IN OUR EXAMPLE: 1.0AXx 24V = 24 VA

The tranformer must have a higher VA rating to allow for inrush
VA. So, for our example, a tranformer with a minimum rating of 40
VA should be used. .

SIZING HEATING-COOLING LOAD

To detérmine the total cooling load, add the sealed VA rating of
each of the parallel loads. Typical loads are:

Bliower Relay 10 VA
Cooling Contactor 15 VA
TOTAL 25 VA

Since the 25 VA cooling load is greater than the heating load in
our example above, the transformer is sized for the cooling load.
Allowing for inrush VA, we need a transformer with a VA of at least
40.

ADJUSTING THERMOSTAT
HEAT ANTICIPATORS

Adjust the heat anticipator to match the current rating of the
primary control; this rating is usually stamped on the control
nameplate. Move the indicator on the scale to correspond with this
rating and the anticipator will be properly adjusted for optimum
comfort with most types of heating systems.
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A slightly higher setting, to obtain longer burner-on times (and
thus fewer cycles per hour) may be desirable on some systems. If,
for example, the nominal heater setting is 0.4, adjust to 0.45 and
check the system operation; adjust to 0.5 and recheck, etc., until
the desired burner-on time is obtained. '

If the room temperature overshoots the thermostat setting
excessively, decreasing the burner-on time may result in a more
constant temperature. To accomplish this, adjust the heat antici-
pator setting downward in the same manner as above.

CONVERSION FACTORS

Cfh capacity ratings in this book are based on Nat. gas at 1000
Btu per ft3, 0.64 sp gr, at a pressure drop of 1.0 in. wc [37.3 MJ/m?,
0.64 sp gr at 0.25 kPa pressure drop].

To convert cfh to Btuh for Nat. gas, multiply the listed capacity by
1000. To convert m3/hr to MJ/m?3 for Nat. gas, multiply by 37.3.

To convert cfh or m3/hr to Btuh or MJ/m?3 for other gases, use
the following formulas.

Btu/ft? of gas “x”
1000 Btu/ft?

x cfhgiven in the table = capacity

OR

MJ/m3 of gas “x”
37.3 MJ/m?

To correct the capécity for different specific gravities:

x m3/hr given in the table = capacity

,\/0-64 SP gr — X  cfh or m3/hr given in the table = capacity
sp gr of gas “x .

To correct pilot gas consumption for a different orifice pressure:

X
pressure used in the table given in the table

/\/ pressure measured at the pilot ' cfth or m(s)/hr

= actual gas consumption

The conversion tab‘le-adjusts capacity for different Btu per cu ft
and sp gr of common gases.

GAS CAPACITY CONVERSION FACTORS

MULTIPLY LISTED
BTUPERCUFT SPGR CAPACITY BY
500 0.60 0.516
800 0.70 0.765
2,500 1.63 1.62
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W720 - FOUR TESTERS IN ONE

s volt-ohm-milliamp tester

¢ temperature tester (0 F to 1500 F [minus 18 C to plus 801 C})
* ammeter (0to 75 or 0to 75°)

¢ millivolt tester

) \ ,
\ ORDERED /' \ ORDERED /-
\_SEPARATELY/ \SEPARATELY/
\\ - ”/ S — e

The W720 Tester instruction book includes procedures for open
circuit tests, and closed circuit tests. The two readings are plotted
on a graph in the booklet, and you can see exactly where the
problem lies. Each type of gas system has an individual graph.
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Buy now! You may save its cost on your next service call.

For free literature write to Honeywell, ATTN: INQUIRIES SUPER-
VISOR, MN12-2118 Honeywell Plaza, Minneapolis, MN 55408
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' HECKING GAS INPUT TO APPLIANCE
‘ METER CLOCKING METHOD

L See Page 13 for Manometer {pressure gauge) Method.

CAUTION: Make certain there is no gas flow through the meter other
than to the appliance being checked.

- Use Table to determine exact rate of gas flow to appliance.

METER FLOW RATE - CUBIC FEET PER HOUR (cfh)

{To convert cfh to cubic metres per hour (M3/hr) multiply by .0283)

eter Dial Meter Dial Meter Dial
used-Cu used-Cu used-Cu
Ft per Rev. Ft per Rev. Ft per Rev.

210l [C]C) (O] K [O)IO]|O,

52 60
50 58
49 56
48 55
46 53

45 52
44 50
43 49
42 48
41 46

40 45
39 43
38 41
38 39
37 38

36 36
35 34
35 33
34 30
33 28

33 26
32 24
32 23
31 21
31 | 20

- O CONVERT METER FLOW RATE (cfh) TO BTU PER HOUR—-}“
4 . Multiply cth (from Table above) by the Btu heat content of the gas being used.

o TO CONVERT INPUT RATING

(Btu per hour as stamped on appliance nameplate)

TO METER FLOW RATE (cfh)

Input Rating in Btu per Hour _

(Divide) Btu Content of Gas per Cu ft
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