INSTALLATION-OPERATION
&
SERVICE INSTRUCTION
CRV 2-40, 3-40, 4-40, 6-60 SYSTEMS

This manual contains instruction for several different models of
CoRayVac Systems. Refer 1o your packing slip and the outside of

delivered cartons to verify models received. Follow appropriate
Instructions

INSTALLER- Please take the time to read and understand these
instructions prior to any instailation.

OWNER- Keep this manual in a safe place to provides your
serviceman with helpful information in the need arrises.

Roberl Gordon, Inc. Robert Gardon Canada, Inc.
1250 William Street 241 South Service Road West
P.O. Box 44 Grimsby, Onfario L3M 1Y7 Canada
Buffalo, New York 14240-0044 Telephone: 905.945.5403
Telephone: 716.852.4400 rax: 905.845.6511

Fax: 716.852.0854 Toll Free: 800.653.9025

Toll Free: 800.828.74R0

http://www.rg-inc.com Quality in any Language™
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CONTENTS

CRV 2-40 63 MODEL
CRV 2-40 64 MODEL
CRV 4-40
CRV 6-60

DUAL FUEL CONTROL PANEL

Note:For servicing information on CRV 3-40 series use CRV 4-40
instruction .
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CO-RAY-VAC® SERVICE MANUAL
MODEL CRV4.40

INTRCDUCTION

The CO-RAY-VAC ™ System consists of a network of combustion chambers connected with standard lengths
‘of ‘black steel pipe. The combustion chembers ore usually connected in series with a limit of three in line.
A vacuum pump mainteins a vacuum in the piping system. A gas burner is installed in each combustien
chamber and is rated ot 40,000 BTU /hr. input. The firing device is o carburetor-like mechanism which
utilizes the vacuum system io control beth the flow of gos os well os the air for combustion. Vacuum in
the system at the correct level is therefore most important for proper operation. Before attempting to ad-
just or regulate the burners, you must moke sure that the vocuem in the system is within the limits pre-
scribed.

i, CHECKING VACUUM

A. Allow system to operote o least % hour.

B. Starting at the burner farthest from the pump, use a manometer or gouge calibrated in inches of
water and check vacuum by inserting tube attached to monometer about 6’7 into the vocuum test
hoie at the end vent pipe. See Diagram #1.

C. With all burners on, vacuum should be ot least 2" W.C. and not over 3" W.C. ‘

NOTE: There ore two means provided for odjusting the amount of vacuum in the system. The
vacuum pump is equipped with a turn damper in the inlet of the pump castino and the
end vents have individual slide dompers. When pump is installed, be sure to lock domp-
er of the vacuum adjuster in full open position with wing nut ond lock washer, With the
end vent slide dampers set ot the minimum opening, adjust the vacuum at the turn damp-
er on the pump so that the end vent vacuum farthest from the pump is between 27 and
3" W.C. Securely lock this damper in place. Adjust the vacuum at other end vents by

moving cnd then securing the end vent slide dampers. ‘
- . LR} ¢
D. U vacuum is over 3", open end vent damper; if less than 2", close end vent damper.

E. If vacuum cannot be maintained above 2" by adjusting end vent damper, check the follcwing:
[ g

Pump turn damper closed.

Check pump rototion. .

Impeller in pump loose on shaft or defective.

Blockage in outlet of pump or in flue exhaust pipe.
Motor improperly wired for applied voltage.

Air lecks in system and ot inlet boot to pump.
Bleckage in piping system.

Traps in radiant or tail pipe. (See Installation Manual}
Too many end vents.{See Design Manual)

10. Condensate traps dry. Fill with water and segl.

11, Vacuum pump too small. {See Design Monual)

12. Insufficient tail pipe. (See Design Manual)

13. If cause of low vacuum condition cannot be determined above, consult R—G Representative.

Il. CHECKING ELECTRIC CIRCUITS
A, DESCRIPTION OF OPERATION (See Wiring Dicgrams)

A line voltage 2 - circuit thermostat is used for direct control of the system. When o low voltage
thermostat is used, it operates ¢ line voltoge 2-circuit relay. These 2-circuit controls permit
multiple-thermostat control of the system, with the vacuum pump energized when any thermostat
is colling for heat. One switching circuit of each contrel, “C’' to “'B"" of the thermostat in
Diogram #2, 1" to “'4” of the relay in Dicgram 23, or the 24 Volt relay in Diagram #4 of Pre-
wired Ponel Box, operates the vacuum pump through the pump overrun relay. Parallel connection
of the cutput of these controls ('B" to "B" 1o ""B”, etc.), {''4" to ""4" 1o ‘4’7, etc.), provides
pump operction at the call of any thermostat. Current from the thermosiat is delivered fo hegter
"H" and the normaily closed contact '3’ of the overrun reloy. Cold contacts 17" to ©'3"" of the
overrun relay siart the pump motor. When heater action switches the relay, the motor is powered
from normatly open contact ‘2", Thus, the motor will continue to run until the heater cools and
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CO-RAY-VAC FIELD WIRING WHERE PANEL BOX =13-123-8 IS USED
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A. TRANSFORMER (Cont'd.)

3. Replace plug in elecirical outlet and holding high tension iead by insulcted portion, bring
metai connector close to burner casting and abserve it you get o good spark. If there is no
spark or a very weak spark, this would indicate the transformer is defective. Before changing
transformer, it is suggesied you check the ground connection on the transformer {green wire)
te make sure it is moking ¢ good contect at the grounding post ond thot the fronsformer cose
is well grounded. A factory-instailed tooth lock washer is used under one leg of the trans-
former in order to provide ¢ well grounded connection to the control housing. Ceution: Do not
allow transfermer to operute more than o few moments with more thon a .130 gap to ground gt
the spark plug terminal becouse an external spark gap which is too lorge may couse the trans-
former to arc insice ognd ultimotely short out.

If there is g good spark, thea —
B. CHECK SPARK PLUG

1. Pull eleciric plug to disconnect current.

2. Remove spark plug.

3. Connect high tension lead to the plug and allow plug to meke contact with burner costing.

4. Replace electric plug in ocutlet ond observe spark at the spark plug. Hf the spark is very
wegk or erratic, it would indicate either carbon or dirt ot the points or clearance of points is
improper. Clean plug and check clearance {approx. .1307"). If there is no spork after cleaning,
it must be ossumed the plug is defective and requires replacement.

Having established the transformer and spark plug are O.K., proceed as foilows:

- C. HAVING ESTABLISHED SPARK, NEXT CHECK TO MAKE SURE PILOT IS BURNING PROPERLY
Air Adjustment:

a. Pilot air may be adjusted by loosening 8~32 screw holding pilot arifice disc in pioce and
rotating the disc to one of the fixed openings provided.
(See Diagram #5)

FLOT GAS ORIFICE
MIXING CHANBEE ~ B-GCG OEIFICE DISK
4 (FILET)
' P32 Sock ST WD CAF SO (2)
AND WASHES
SHUTTERS (PAIN LFLAME)

Zﬁfﬁ/xv CEIFIOE FHUTTEL ALX.

(Diagram #5)
Pilot fiame should be stable and burn with well defined cones at the pilot ports. See Diagram #6.
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CLEAR BLUE

AOT FLAME

(Dicgrom =6)
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A. (Cont'd)

~
<

With the pilot element glowing red as descrihed above. check piiot switeh by shorting across

the black and orange terminals at the pilot switeh socket (dee Diagram =5} If the main burner
comes on. 1t ¥ an indication the pilol sensing device or pilot awitch 18 defective and should

be changed.

When shorting out the pilot switeh, vou should hear a click indicating the main hurner sglenoid
i= energized. If there i no click or gas 1= 1ot passing to main burner. check for hroken wire or
short mn coatral hox.

!

OLANGE

LILOT SW/lCH S0CEET

{Dizgram =5}

B. If it has been established the main burner solencid valve 1s open and there is still no visibie
flame. it mav be assumed gas is flowing from the main burner but the gas—alr mixture is improper
and mayv be adjusted as follows: {Refer 1o Diagram =3).
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]
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3hut off burner by unplugging pilot element switch,

Loosen 552 screw holding primary air shuuer in place.

Turn auxiliary air shutter counter-clockwise w close fixed air opening in ghutier.

Rotate main flame shutter clockwise o aliow full air opening in the shutter.

Turn on main burner by plugging in pilot element switch and observe flame through observa-
tion windew In combustion chamber.

Siowly turn primary air shutler towards closure to obiain a greenish color flame and then open
shutter to the point where the flame changes from green to blue. The flame shouid be well de-
fined and the flame cones should be about 3 '§7" leng. Too much air will resuit in siringy
flame and a tendency to float away from the burner head.

Tighten 5—32 screw. locking shutter in piace.

f the main burner flame cannoi be adjusied as outlined above. check as follows:

Turn burner off at shut-off cock.

Remove 3 &' plug in mixing block and remove gas orifice with Allen wrench.

Check size of orifice {No. 2i-natural gas. No. 31-propane gag).

Replace orifice and awach U’ gauge at 3 &7 tapping.

Tumn off burner and take reading on “*U"" gauge. This will indicate vacuum in system at this
point. If vacuum is less than 2'7, check out vacuum as described above. If vacuum in svsiem
is satisfactory and vou cannot get reading of 07" £ 0.83" W.C. with burner on and gas supply
is notmal. change unit.

VACY LM EEROING

o
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—_— gl | _— EEMOVE ByT 70N BUMPER
5 pg e ANY INSEET TUBING ABoUT G
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VECLUM WHELN SYETEM
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Diagram =1
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B. (Cont’d.)

c. Turn auxiliery air shutter counter-clockwise to clese fixed air opening in shutter,

d. Rotate moin flame shutter clockwise to allow full air opening in the shutter.

e. Turn on main burner by plugging in pilet element switch and abserve flame through chservae-
fion window in combustion chember.

t. Siowly turn primary air shutter towards closure to obtain a greenish color flame and then open
shutter to the point where the flame changes from green to blue. The flame should be well de-
fined end the flome cones should be about 3/8" long. Too much air will result in stringy
flame and o tendency to float oway frem the burner head.

g. 1ighten 8-32 screw, locking shutter in place.

C. If the main bumer flome cannot be adjusted as outlined above, check as follows:

. Turn burner off at shut-off cock.

Remove 3/8"" plug in mixing biock and remove gos orifice with Allen wrench.

Check size of orifice (No. 30-natural gas, No. 38~propane gos).

Replace orifice and attoch ‘U’ gauge at 3/8'" tapping.

Turn off burner and take reading on ‘U’ gauge. This will indicate vacuum in system ot this
point. If vecuum is less than 2'", check out vacuum as described above. If vacuum in system
is satisfactory and you cannot get regding of ‘0"’ + 0.3"" W.C. with burner on ond gas supply
is normal, change unit.
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Il

N0 CURRENT AT BURNER RECEPTACLES

Make sure thermosiats are calling for heat.
Check fuses in main line.

(Refer to Diagram =4) Put jumper on **C°" and “*T1"". If relay does not pull in. 1t is defective.
If it does not puil in thermosiar was not calling for heat or it is defective.

PUMP MOTOR DOES NOT RUN

o3 8D

=

Meake sure thermostats are calling for heat.
Check fuses in main line.
Check for power w0 svstem with voltmeter or test lamp.

{(Refer to Diagram ¥ 4) On terminal strip at terminal “*H™’, check for power (24V) at “C o
T CT o T2, etc. If power is present, jump termipals “C7 w 17 If relay operates.
the thermostat is either satisfied or defective or the wiring to the thermostat isopen. If relay
does not pull in. it may be assumed to be defective.

Check for current at the pump motor terminals. If power is present, motor is defective or im-
pelier of pump might be jammed. If there is no power, jump terminals '*1"" and “*3"" of pump
overrun relay. If pump motor runs. overrun relayv is defective. if pump motor does not run,

leave jumper on terminals '1'" and ‘3" and recheck motor for power to determine if wiring
from overrun relay is open.

PILOT FAILS TO IGNITE AND 'OR BURN PROPERLY

Note: On some Co-Ray-Vac units. the color coding of wiring, as described beiow, does not hold

true. However. terminal designation is alwavs correct.

Check to make sure there is electric current at the control box. This can be done quickly by pulling
the plug from the outler receptacle and plugging it in again. If you hesr a click of the solenoid valve,
vou know you have current.

Now look up through window in combustion chamber to see if there is spark at the spark plug.

If there is no spark. then proceed to check out contrals in the following order:

TRANSFORMER (Also called “‘Spark Generator’)

Al

L2 DD

Disconnect electric current by puiling piug.

Disconnect high tension lead from spark plug.

Repiace plug in electrical outlet and holding high tension lead by insulated portion, bring
metal connector close to burner casting and observe if you get s good spark. If there is no
spark or & very weak spark. this wouid indicate the transformer is defective. Before changing
transformer. it is suggested vou check the ground connection on the transformer (green wire)
to make sure it is making 2 good contact at the grounding post and that the transformer case
js well grounded. A factory-installed tooth lock washer is used under one leg of the trans-
former in order to provide a well grounded connection to the control housing. Caution: Do not
allow transformer Lo operate more than a few moments with more than a .130 gap to ground at
the spark piug terminal because an external spark gap which is too large may cause the trans-
former to arc inside and ultimately short out.

If there is 2 good spark. then -

CHECK SPARK PLUG

WG BO 2

Pull elecwric plug to disconnect current.

Remove spark plug.

Connect high tension lead to the plug and ailow piug to make contact with burner casting.
Replace electric plug in outlet and observe spark at the spark plug. If the spark is very

wesk or erratic. it would indicate either carpon or dirt st the points or clearance of points is
improper. Clean plug and check clearance (approx. .120""). If there is no spark efter cleaning,
it must be assumed the plug ig defective and regquires repiacement.

Having established the transformer 2nd sperk pivg are O.K., proceed as follows:

PAGE 2
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BURNER FAILS TO OPERATE PROPERLY WHEN CONTROL HOUSING DOOR IS I[N PLACE —
FLAME SMALL -~ DIRTY FILTER

A. When control housing doors are in piace and securely fastened to burner and the main flame
is smeller than normal, itis usually an indicadon that the air filter is very dirty and blocking the air
supply for the burner. To check for this condition carefuily observe the main filame while in operation.
Then loosen the screws holding door in position and crack the door open slightly. If the flame is larger
with the door cracked open, it is an indication that the filter is diriy and needs cleaning or replacing.

The filter might be cleaned by removing it from the bumner and biowing it out with compressed air.

However this type of cleaning is effective probably only once, since much of the dirt particles
become securely embedded in the filter media and cannot be easily removed. A new filter may be required.

Where severe dust problems exist, a special filter door, capable of accepting two filters should be
considered. Such 8 construction would about double the time required to plug up the filters. Since two
such doors could be used the filter area could be quadrupled.

TUBE COUPLING ASSEMBLY |3~=I£7

MD/EECT/G’A/S‘.‘ -
TOTIGHTEN 7O LOOSEN YSE THIS IMPACT BLOCK AS NLY
R i e g \ PonT 7O STEIKE LOCK ASSEMBLY —

\ EITHER DIRECTION,

e e el

i

/ [3-226 . ‘ TUBE COUFPLING LOCK ASS Y.
TUBE COUPLING SLEEVE ASSY.

n

TO ASSEMBLE 13-127 TUBE COUPLING OVER THE 4’7 0.D. TUBING:
1.) Line up ends of 4>’ 0.D. tubing, leaving approx. };”’ space between ends.

2.} Wrap coupling sleeve assembly 13-296 around ends of the aligned 4 tubing, positioning the pins in
13-296 between the ends of the tubing.

3.) Squeeze and hold sleeve assembly in place, and engage the end of 13-297, which has a % hole through
it, on the end of 13-296, which has a hole through 1t.

4.} Slide 13-287 approx. 6" onto 13-286. Push both ends of tube together against the pins, centering
sleeve assembly.

5.) Drive 13-287 until the whole coupling assembly fits tightly on the tubing.

See Illustration Above.

J1288-6 E/74 Printad in U.S.A.
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MODEL: CRV 4 - 40 NAT. OR L.P.

I'TEM DESCRIPTION PART NO. lQTY. ITEM DESCRIPTION PART NO. arTy.,
1 | Burner Casting — Machined 13-840 T § 53 |Air Sealer, Pilot Switch 807072 1
2 | Combustion Chamier — Machined 13-209 1 54 | Screw, Hex Hd. 1/4-20 811-025-1/2 4
3 | Mixing Chamber ~ Machined 13-841 1 55 | Screw, Hex Hd. 5/16-18 911-026-3/4 Z
4 | Control Housing Assembly 13-251 1 56 | Washer, Lock, Spring 5/16 911-061-5/16 | 2

"B | Connrol Housing Door Assy. w/name 57 {Washer, Lock, Spring 1/4 911-061-1/4 2
Plate and Wiring Diagram 13-253 1 EB | Screw, Socket Hd. Cap.,
6 | Control Housing Door Assy. w/3" Cone Point 1/4-20 911.122-1-3/81 2
Opening for Filter 13-25341 1 52 | Screw, Thumb, Cone Point
7 | Valve, Combination, & “Zero” Governor| 800-118 i 10-24-8/16 8911-151 4
8 i Gas Reguiator, RV-35 A 802-014 1 60 | SREP3-4 Meycos 213-096 1
9 | Spark lgniter 804-171 } Use | 81 [Washer, Flat, Brass 911-083 i
10 | Spark Igniter (W.R.) 804-174 1 62 I Nut, Wing, No. 10-24 011-008-10-24] 1
11 | Spark Plug — 14mm 813-020 1 63 i Plug, Pipe, 3/8" N.P.T. 912-010-3/8 i
12 | Pilot Switch Assy. (W.R.) 13-108 1 64 [Screw, Socket Hd. Cap. No. 8-32 g11-117-1/2 2
13 | Socket with Wire Harness 13-267 1 65 | Washer, Special 211.078 1
14 | Orifice, Main Gas, Natural No. 30 13-942-30 Use| 66 |Screw, Sheet Metal, Type “A” No. 12 | 813-062-1/2 | 4
15 | Orifice , Main Gas, L.P. No, 39 13-942-39} 1 67 | Tinnerman Clip 211-078 2
16 | Orifice, Pilot Gas, Natural No. 61 8-788-61 Use § 68 |Washer External Tooth No. 10 911-0984-10 ]
17 i Orifice, Pilot Gas, L.P. No. 68 8.788-68 } 1 69 | Gasker, Door, Control Housing 13-663-1 1
18 | Shutter, Air, Primary Main Air 13-605 I 70 | Gasket, Door, Control Housing w/
19 | Orifice Disk — Pilot Primary Air 13-606 i 4" Dia, Hole 13-663 1
20§ Shutter, Alr, Auxiliary 13-607 1 71 tConnection Diagram D.826 1
21 i Gasket, Burner 13564 1 72 {Nut, Wire 913-128 2
22 1 Gasket, Burner and Mixing Chamber 13-511 2 73 |Washer, External Tooth No. 8 ©11-094-8 1
23 | Gasket, Observation Window 74 |Shut-off Vaive 851-012 1
Combustion Chamber 13512 4 | 75 |Screw, Sheet Metal, Type "A" No. 8 811-050-1/4 1
24 | Gasket, Filter, Bottom 13-813-1  Orger 13613 1 76 | Double Filter Door w/ One Filter 13-126 As
25 | Gasket, Filter, Top 13-613-2 Set 77 | Doubie Filter Door w/ Two Filters - | 131261 Reac!
26 | Filter 807-070 1 78 idunction Box 13-003 1
27 | Filter Support Assembiy 819-055 1 79 |Coils For Gas Valve (Replacement) a00-148 As
28 | Disk, Fiiter Support 13612 1 | 80 |Cement, Refractory 913-071 Reqd,
29 | Pilot Air Shield Assembly 13-247 1 81 | Vent Limiting Device, Maxitrol 12A04 | 802-025 2
30 | lIgnition Lead Cover 13-823 i
31 | Rajah §5-8085 No. 11 Ferrule 813-079 1
32 | lgnition Cable 913-081-16 1
33 | Raiah $-S0S No. 11 Extended,
Bakelite 813-024 1
34 | Spark Plug Restrictor — Washer 13-570 1
35 | Compression Fitting 912-114 i
36 | Aluminum Sleeve 13-663 1
37 | Ball Sleeve 1/4 O.D. Tubing 8-783 3
38 | Ball Sleeve Nut 1/4 O.D. Tubing 8.784 2
3% | Connector 8782 1
40 ! Aluminum Tubing 1/4 0.D. 814-001-7.5 1
41 | Cord, 16/3 S.1. {3 Wire) 913064 1
42 | Elbow, Flare 3/8" Tubing 812-138 i
43 | 3/8" 0.0, Tubing w/ Fiare Nuts,
“U* Shape 13-615 1
44 | Flexible Viny! Grommet LMB-280 913.087 1
45 | Flexible Vinyl Grommet LMR-635 913-084 1
46 | Nipple 3/8" N.P.T. 912-016-4 1
47 {Nipple 3/8” N.P.T. x Close 912-016-C 2
48 | Mica Window 25-532 2
48 | Ring, Viewer 13-802 2
50 | Ceramic Block 1 908-014 H
E1 | Clip, Support, Grid 13-623 4
52 | Grid, Retainer, Burner, 13-621 1
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CO-RAY-VAC® SERVICE MANUAL
INTRODUCTION MODEL CRV 6-60

The CO-RAY-VAC ® Svstem consists of & network of combustion chambers connected with siandard lengths
of bleck steel tubing. The combusilon chambers are usually connected in series with & limit of three in line.
A vacuum pump maintains a vacuum in the tubing svstem. A gae burner is installed in each combustion
chamber and is rated at §0.000 BTU 'hr. input. The firing device is & carburetor-like mechenism which
utilizes the vecyum sysiem to conirol both the flow of ges as well as the air for combustion. Vacuum in

the system st the correct level is therefore most imporiant for proper operetion. Before attempting o ad-
just or regulate the burners. you must make sure that the vacuum in the system is within the limits pre-
scribed.

1. CHECKING VACULM
A. Allow system to cperate st least 4 hour.

B. Starting at the burper farthest from the pump, use & maenometer or geuge calibrated in inches of
water and check vacuum by insening tube aitached to manometer about 6" into the vacuum test

-

hole at the end vent. See Diagram = 1.

C. With all burners on, vacuum should be at least 2*° W.C. and not over 27" W.C.

NOTE: There are two means provided for adjusting the amount of vacuum in the svstem. The
vacuum pump 1$ equipped with a turn damper in the inlet of the pump casting e#nd the
end vents have individual slide dampers. When pump is installed, be sure to lock damp-
er of the vacuyum adjuster in full open position with wing nut and lock washer. With the
end vent slide dampers set at the minimum opening, adjust the vacuum at the turn damp-
er on the pump so that the end vent vacuum farthest from the pump is between 277 and
37" W.C. decurelv lock this damper in place. Adjust the vacuum st other end vents by
moving and then securing.the end vent slide dampers.

a1

D. If vacuum is over 377, open end vent damper: if less than 27", close end vent damper.
E. If vacuum cannot be maintsined above 2" by adjusting end vent damper. check the following:

Pump turn damper closed.

Check pump rotation.

Impeiler in pump locse on shaft or defective.
Biockage in outlet of pump or in flue exhaust pipe.
Motor improperiyv wired for applied voltage.

Air leaks in svstem and at inlet boot to pump.
Blockage in tubing svsiem.

B. Traps in radiant or tail pipe. (See Installation Manusal)
9. Too many end vents. (See Design Manual)

10. Condensate wraps dry. Fill with water and seal.

11. Vacuum pump too smail. {(See Design Manual)

12, Insufficient :ail pipe. (See Design Manual)

13. If cause of low vacuum condition cannot be determined zbove. consult R—G Representative.

{I. CHECKING ELECTRIC CIRCUITS

A. DESCRIPTION OF OPERATION (See Wiring Diagrams)

Either 2 line or low voltage thermostat is used for direct control of the svstem. The thermostats,
operating in a low veltage circuit, operate zone relavs in the control panel. These zone reiays permit
multiple thermostat control of the svsiem, with the vacuum pump energized when any thermostat is
calling for heat. One set of contacts (all in parallel with each other) in the relays operate the vacuum
pump through the pump overrun relav. Thus any one relay-thermosta: combination provides pump operation
on a call for heat from any thermostat. Current from zone relay contact ‘37" flows to relay contact **17%
to pump overrun relay heater ""H'’ and 1o the normally closed. contact 3", Current passes through pump
overrun relay contact ‘1" to terminal board “MH™ to power the motor. When heater action switches the
pump overrun relay, the motor is powered from normally open contact **2°". Thus, the motor will continue
to run until the heater cools and the relay switches back fromm 2" w ‘27", This delaved acton will occur
after the last thermostar is satisfied.

—F h o s 0D bO b

When pump overrun relay was powered, cireuit timer relay contacts ‘17" and ‘"B’ were energized. When
the heater aciton switches this refav contact, 277 iz powered from contact ''1"7 which energizes zone
relay contact “*§"°. If that zone is calling for heat current passes from contac: ‘8" w contact 47 w
terminal board (zone) BH and w the receptacles for that zone and energizing the burners in the svstem.



CO-RAY-VAC FIELD WIRING WHERE PANEL BOX #13-123-B 1S USED
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C. HAVING ESTABLISHED 3PARK. NENT CHECK TO MAKE SURE PILOT IS BURNING PROPERLY

Alr Adjustmenc:

a. Piiot air may be adjusted by loosening 532 screw holding pilot orifice disc in piace and
rotating the disc 1o one of the fixed openings provided.

(See Diagram =35)

~ALOT FAS OIFICE

/- 3E06 OEIF/ICE DISK
_ (PILoT)

3R SOCKE T Hb OAF SCE (2)
ALY A EAE L
EHUTTELE (G IA LLENE)

MIXING CHAMEEE

&+

Lo cermips > Syyrree AUX.

{Diegram =35
Pilot flame should be stable and burn well defined cones at the pilot ports. See Diagram = 6.

PILOT FLAME

L |

WELL DEFINED FiOMES a7
=N | eerewrion roers awe
HAVINE INAEE CONES,
FILOT ELEMENT( : \\
CHIELD | S— ELEMENT SHOULD BE
—— R S QULL EZED,

(Diagram = 6)

To aid in observing pilot flame. turn off main burner flame by unplugging pilot element
switch at front end of burner box.

b. If you are unable w0 adjust pilot flame as illustrated in Diagram %6 by using one of the fixed
pilot air holes. then proceed as follows:

1. Check for air leaks at the burner flange. at the spark plug. at inspection windows. and
where pilot element enters burner casting. Check for leaks at pilot tubing.

2. Remove pilot orifice (See Diagram = 35) and make sure there are no stoppages due o chips
or dirt. and that it is properly sized { No. 81 drill-natural gas. No. 68 drili-propane gas},

[V. MAIN BURNER FAILS TO IGNITE AND-OR BURN PROPERLY

A. Observe pilot flame after burning for a minute or two. The bulb of the pilot gsensing capiilarv in
the flame should be giowing a dull cherrv-red. If it is not glowing and is dark in color. it would
indicate the pilot flame is not heating the sensing device sufficientlv w0 ciose pilot switch.
Check as follows:

a. Make sure pilot is properiv adjusied as outlined in C above.

b. Make sure bulb is properiv positioned in flame. The capillary s held in position with a com-
pression fitting. Bv loosening the aut. the huib location mav be adiusted in relation to pilot
flame,

“a -
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HAYING ESTABLISHED SPARK, etc. (Cont'd.)

To cid in observing pilot flame, turn off main burner flame by unplugging pilot element
switch at front end of burner box.

b. If you are unoble to cdjust pilot flame os iliustroted in Diacram #6 by using one of the fixed
pilot air holes, then proceed as follows:

i. Check pilot air shield {Diogram #7) to moke sure it is in proper position.

\

D | : PILOT SHIELD
HELLOTABE BHIELD

{Diagram #7)

2. Check for air leaks at the burner flonge, at the spark plug, ot inspection windows, and
where pilot element enters burner casting. Check for leaks at pilot tubing.

3. Remove piiot orifice (See Diagram #5) and moke sure there are no stoppages due to chips
or dirt, and thet it is propesly sized (No. 61 drill ~notural gos, No. 68 drill —propane qas).
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V. MAIN BURNER FAILS TO IGNITE AND/CR BURN PROPERLY

A. Observe pilot flame after burning for a minute or two. The bulb of the pilot sensing capillary in

the flome should be glowing a dull cherry-red. 1f it is not glowing and is dark in coler, it would
indicate the pilot flame is not hecting the sensing device sufficiently to close pilot switch.
Check as foliows:

a. Moke sure pilot is properly adjusted gs outfined in C above.

b. Moke sure bulb is properly positioned in flame. The capillary is held in position with @ com-
pression fitting. By loosening the nut, the bulb location may be adjusted in relation to pilot
flame.

c. With the pilot element glowing red as described above, check pilot switch by shorting across
the black and orange terminals at the pilot switch socket (See Diagram #8). If the main burner
comes on, it is an indication the pilot sensing device or pilot switch is defective and should
be changed.

When shorting out the pilot switch, you should hear ¢ click indicating the main burner solenoid
is energized. [f thereis no click or gus is not passing to main burner, check for broken wire or
short in control box.

PILOT EniTEM SOCEET

(Diagram #8)
it it hos been estoblished the main burner solenoid valve is open and there is still no visible

flame, it may be essumed gas is flowing from the main burner but the qus—air mixture is improper
and may be adjusted as follows: (Refer to Diagram #3).

a. Shut off burner by unplugging pilet element switch.
b. lLoosen 8-32 screw holding primary cir shutter in place.

F—-12%8~4& &/71



BURNER FAILS TO OPERATE PROPERLY WHEN CONTROL HOUSING DOOR IS IN PLACE —
FLAME SMALL — DIRTY FILTER

A. When control housing doore are in place and securely faciened w burner and the main {iame
s smaller than nermal, itis usually an indicauion that the air filter is very dirty and blocking the air
supplyv for the bumer. To check for this condition carefully.observe the main flame while in operation.
Then loosen the screws holding door in position and crack she door open slightiv. If the fiame iz larger
with the doer cracked open, it i¢ an indication that the filter is dirty and needs cleaning or replacing.

The filter might be cleaned by removing it from the burner and blowing it outr with compressed air.

However this type of cleaning is effective probably onlv once, since much of the dirt particles
become securely embedded in the filter media and cannot be easily removed. A new filter mav be required.

Where severe dust problems exist. a special {ilter door, capahble of accepting two filters should be
considered. Such a construction would about double the time required to plug up the filters. Since two
such doors could be used the filter area couid be quadrupled.

TUBE OCUPLING ASSEMBLY [3-127

DIBECTIONS
TOTIGHTEN | 7O LOGSEN USE THIS IMPACT BLOCK AS OMLY
R A \ PowT 70 STEIKE LocK ASSEMBLY —
)\ ZITHER DIRECTION.

f

[ 13-287

TUBE COUFLING LOCK ASS Y

/ [3-296
TUBE COUPLING SLEEYE ASSY.

TO ASSEMBLE 13-127 TUBE COUPLING OVER THE +7 0.D. TUBING:
1.) Line up ends of 47 0.D. tubing, leaving approx. !;"’ space between ends.

2.} Wrap coupling sieeve assembly 13-296 around ends of the aligned 4'* tubing, positioning the pins in
13-296 between the ends of the tubing.

L3
sy

Squeeze and hold sleeve assembly in place. and engage the end of 13-287, which has a !{ hole through
it, on the end of 13-296. which has a hole through 1t

1.

—

Slide 13-297 approx. €' onto 13-296. Push both ends of tube together against the pins, centering
sleeve assembly.

5.3 Drive 12-297 until the whole coupling assembly fits tightly on the tubing.

See Illustration Above.

PAGE 5
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A. DESCRIPTION OF OPERATION (Cont'd.)

‘o

the relay switches back from "2’ to “'3"". This deloyed action will occur after the last thermo-

stat is satisfied.

In a similor manner, the burner circuits are energized through the circuit timer’'s normaily open
contact “2", which throws os a result of the operation of the circuit timer's heat motor.

B. NO CURRENT AT BURNER RECEPTACLES

1. Make sure thermostais ore calling for heat.

2. Check fuses in main line. :

3. (Refer to Diagrem #2) Put jumper on "'C"" and "A”" (230-15 thermostat). Put jumper on "'Blue”
to “Red’’ (176-12 thermostat). If current is established, thermostet is not calling for heat or
is defective.

{Refer to Diogrom #3) Put jumper on “T" to " T"" in relay. if relay does not pull in, it is
defective or thermostat is not calling for heat or is defective.

(Refer to Dicgram #4) Put jumper on **C"" end “'T1"". If relay does not pull in, it is defective
or thermostat is not calling for heat or it is defective.

C. PUMP MOTOR DOES NOT RUN

1. Make sure thermostats are calling for heat.
2. Check fuses in main line.
3, Check for power to system with voltmeter or test lomp:

(Refer to Diagram #2) Where 230-15 thermostar is used: At line voltage terminal ‘B’ to
grounid — — if there is power at terminal “'C"" but not at B, thermostat is either sotisfied or
defective.

Where 176-12 thermosiat is used: At line voltage terminal “‘White'' to
ground — —if there is power at terminal “Blue’’ but not ot “‘White”, thermostat is either
satisfied or defective.

(Refer to Diagram #3) At relay, terminals “‘L-L""; if power is present, jump terminsls “'T" fo
““T*', If relay operates, thermostat is either sotisfied or defective, or wiring to thermostat is
open. If relay does not pull in, it is defective. (Pump motor should run when the relay is man-
ually operated.)

(Refer to Diagram #4) On terminal strip ot terminal *'H’", check for power (24VY ot "'C" 1o
CTIMC 1o T2V, ete. I power is present, jump ferminals ‘C'' to “'17". 1f relay operates,
the thermostat is either satisfied or defective or the wiring to the thermostat is open. If relay
does not pull in, it may be assumed to be defective. (Pump motor should run when the relay
is monually operated.)

4. Check for current at the pump motor terminals. If power is present, motor is defective or im-
peller of pump might be jammed. If there is no power, jump terminols **1"" and 3" of pump
overrun relay. |f pump motor runs, overrun relay is defective. If pump motor does not run,
leave jumper on terminals ‘1" and 3" and recheck motor for power to determine if wiring
from overrun relay to thermostat or thermostat relay is open.

1. PILOT FAILS TO IGNITE AND/OR BURN PROPERLY

Note: On some Co-Ray-Veac units, the color coding of wiring, as described below, does not hold
true. However, terminal designation is always correct.

Check to make sure there is electric curren® at the control box. This con be done quickly by pulling
the plug from the outlet receptacie and plngging it in again. If you hear ¢ click of the solenoid valve,
you know you have current.

Now look up through window in combustion chamber to see if there is spark at the spark plug.
[fthere is no spark, then proceed to check out controls in the following order:
A. TRANSFORMER (Also colled ‘“Spark Generotor™")

1. Disconnect electric current by pulling plug.

2. Disconnect high tension lead from spark plug.

F—1Z28=2 4/7
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DESCRIPTION

Machined
Asseinbled w/Dhse Windows

Bureer Casting
Combstson Chambin
Mixing Chanbes - Machined

Cantral Tousing Assemiliy

LConvol Howsing Door Ass’y w/MName Plate and Waoing Ehagram
Contiol Housimg Door Ass'y wi3™ Opesing Lor Filie

Douhie Fdier Do Ass’y we/COoe Fihie

Pautde Fiiger {Hsor Ass’y w/ Two fillers

Main Flame, Foton MO I ER

Caoils Tin Gas Valve (Heplaceinent)

Gars Hlegulatos (Maxitol IV 352 Class | & 14}

Spank dytite {Honeywaet)

Spark lgoeim (W}

Sprn k Plug
ol Switeh Ass'y (W 1)

Gas Valve

14 rane

Wise Hinbess w/Sockin

lgnition Coble

Cord 1643 5.0 {3 Wae

Onthee Moo Gas, Nataesd No. 21
b Mg Gas, 17 Noo 31
Orifice Pdot Gas, Nelinal N, 61
Ovshice Pidon Gas, 1P No. 68
Shans Aar Proiooiey Ming An
Shiotein Aur
Oothen sk
Gasket, Bursies andd Mising Chamber

Aty
Piiot Prismany Aa

Gasker, Combuston Choanhen

Gasket, Fite, Bontomn 136131 .
Gaskes, Furer, fop 136132 | O 5!
Oeor Contrel Housing

Gaskar, Daoor

Gasked
Contiol Housusy w/A™ [ia. Hole
Gasket, Ubse:vatian Waindowe, Comby. Chuanben
Fities

Fihier Suppos

Disk, Fidier Supourn

Ring, Viewer, Comly Chamilies

Pilat Eloment Shield Ass'y

tgnition Lead Caver

flujah 5-508 No
Hujah § SOS No.o VY Exaended Bakebite
Flexibie Grommet, LM No. 639
Flexibie Gionuner, LM No. 200

11 Fenule

MODEL CRVE — 60

PART NQ. (QTY.
13-0465 i
13-304 i
13941 1
13-251 1
13-2563-2 1
132631 1
13126 As
13126 fleg
QM- 268 1
400 149 As Flag
902014 1
a04-171 Usa
04174 1
913-090 i
13-137 1
13-267 1
G13-091-10 1
913-064 1
13-942.21 Lse
13-942.33 I
B-788-6G3 Use
4-788-68 1
13-G0%-1 i
13 G/ 1
13-606G 1
13511 2
13678 1
1 13 Glii[ 1
13:.G63-1 1
13.GG3 1
13512 4
gG7-070 i
G19.0565 1
13612 1
13-902-1 2
13300 1
13-623 1
913079 1
G113 024 1
913094 1
G13-097 1

49
50
51
52
53
b4
55
56
57
b8
59
64
61
62
63
64
GH
GG
G7
68
68
149
1A
12
73
74
5
76
77
78
79
84
83
82
83
84
85
BG
a7
48
89

DESCRIPTION PART NO. aTyY.
SHGH3-4 Heycos 913.0086 1
Juaction Box 913-093 1
Ethow, Flare 3/8" Tulring 912138 1
Washer, Flal, Brass 911063 1
Mica Window 25532 2
Compression Fitting {RRel.) 212114 1
Aluarn. Sleeve {Rel} 13563 1
i Slenve B.-783 3
Air Sealer. Pitot Switch {Rel.} 947072 1
Cermnic, Buwiner Port 13-GB8 1
Grigh, Retainer, Buines 13687 1
Cement, Relractory 913071 Se1
Chyy, Support Grid, Burner 13-673 3
Nipple 3/8 N, P L 0120164 i
Nipple 3/8 NPT x Close 912-016-C 2
Shut-off Valve {3/8 lube x /2N P T.) a9g1-012 1
378" 0. 0, Tubiag w/Flare Nuts, U Shape 13615 1
Ha Q. 10 Al Tubing (PBot Line) B14001-7 1/2 1
"KEPS” Nut fa, 16-24 §11-105-14-24 1
flidt Sleeve Nuat /4 G Tabing 8.8 2
VWisg Nut G$i13-128 2
Play, Pipe, 378 NPT, 5q. Hd. a12-018-3/8 1
MNuet, Hex Ne, 5/16-18, ass 911-003-6/16-18 2
Wiaslem, Lock, Spoing Na. B/ Ui 0G50 Z
MNut, Hex No, /424 911-00i-1/4-20 4
Screw, Sockat Md, Cap No, 8:32 911-187-1/2 2
Tinngrman, Special, Washer 911078 7
Ext. Tocth Lock Washer o, B 611.094-8 1
Nut, Wing, No. {424 g1EOU5-1024 1
Shutter. Ead Vent 13-676 1
Sciew, Thuimnb, Cone Pobyt No. 1024 x 9416 G115 4
Sceewe, Socket Hd. Cap, Cone Point Mo, 1/4-20 Q111221 3/8 2
Washer, Lock S5paing No. 1/4 911-061-1/4 2
Tinnarman Chp 911076 2
Screw Sheei Mtl. No. 10, Type A" Ind. Washer #d. 9t1-121-1/2 4
Washer, Ext. Tooth No. 10 911-094-10 1
Screw, Sheel Mu, No_ 8, Type A" 911.050-1/4 ]
Screw, Sin. Su Mo, B-32 Id. it Slovd G11-157-1/4 2
Instes nal Connection Disgiam 2-960 1
Vent Lisniting Device, Maxiuol 12A04 802025 2z




PARTS LISz

CRV Z-40 1564 MODETL

ITEM NO, PART NO. QUANTITY
1 COMBUSTION CHAMEER 13-90% 1
2 BURNER CASTING 13-334 1
3 MIYER CHAMBER 13-921 1
4 AIR SHUTTER ASSEMBLY 13-224 1
5 CONTROL HOUSING SUB-ASSEMBLY 132153 1
& VALVE, COMBINATION $00-11% 1
7 TRANSFORMER HRT 1-140 900-133 1
8 SPARK PLUG 14MM, SPRCIAL $13-070 1
g PILOT GAS REGULATOR 13-925 1
10 DELAY RELAY §04=133 1
11 SOCKLT tiITH WIRE HARNESS 13-230 1
12 PILOT SENSING ZLEMENT AND SWITCH 903-002-52 1
13 ORIFICE - HAIN GAS 919-102 1
i4 ORIFICE ~ PILOT GAS 919-05% 1
i5 CONTROL HOUSING DOOR 13-554 1
16 *FILTER DOOR ASSEMBLY 13-227 AS REQ'D
17 CERAMIC BLOCK 908-014 1
18 BURMER GASKET 13=564 1
19 GASKIT 13-511 2
20 COMPRESSION PITTING §12-114 3
21 BALL SLIZVE L1/4" d-783 1
22 ALTMINITM SLEEVE 13-563 i
23 IGNITION LEAD COVER 13-523 1
24 RAJAH FLRRULE #8-50511 913-07% 1
25 SPARK PLLG GASKET, BRASS 911-093 1
26 ELBOV 1/8 M,.P.T.°& 3/8 TUBE, SPELIAL 912-136 1
27 ALUMINUM TUBING 3/8 O0.D. x 1i-1/4 LONG 13=571 1
28 NIPPLE PIPE 3/8 H.P.T. 91201845 1
29 TZE, BRASS L/B N,P.T. 512-073-1/8 2
a0 COENECTOR 1/8% H.P.T. & 3/8 TUBE 912-005 1
31 RESTRICTOR, PILOT 13-570 1
3z SCLENOID 115V (FOR BEPLACEMENT ONLY) 900~ 149 AS REQ'D.
az HARCOSET HIGH TEMPERATURE CIMENT 913-071 AS REQ'D.
34 SEUT-0FF ValVE 1/8 N.P.T. 3-762 1
35 NIPPLE PIPE L/8 N.P.I. CLOSE g12-014 < C 1
36 PTLOT ORIFICE ADAPTOR 13-937 i
37 ELBO., STRERT 1/8 ¥.P.T. 912-03%-1/8 i
38 NIPPLE, PTPZ 1/8 H.P.T. x 1.3 912-01d-1.5 i
39 FALYE SUPPORT BRACKET 13-353 1
40 SR8, HEYCOS 913-063 1
41 ADAPTOR CLIP 7/8 913-052 1
42 CDRD, CORNISH f17360 (3 WIRD) 313~064~36 1
43 NIPPLE, PIPL 3/8 N.P.T. = 1.5 912-015=1.5 1
4t BURNER NAME PLATZ, NATURAL (A3 §10-013 1
4 *BURNER HAME PLATE, LP GaS 910-029 1
%46 CROMHET, TILWNS, PRIMARY 913-D75 1
47 CROMMET, FILOT TUBE 913-043 1
48 HMICA JINDQ. 13-513 2
49 SSEET 13-312 &
50 RING, VIEWCIR 13-902 2
351 ¥LP GAS CONVERSICY XIT 800-132
52 AIR SHUTTLR 13-5828 1
53 ALLEDY SET SCRE! HALF D06 #1/4-20 §11-111-1/2 2
54 #5/16-13 HIX HPAD SCRUL! PLATED 811-026-3/4 2
55 SCREY SOCKET HEAD CAP #1/4-20 911-091-1% 2
56 LOCK ASHER, SPRING #1/4 911=-061-% 2
57 *PILOT AIR FILTER ASSEMRLY 13-229 AS REQ'D,
g *FILTER PLUG 13-567 AS REQ'D.
59 #*DOOR WITH 37 OPENING 13-554~2 AS REQ'D,
&0 SHUT-0OFF VALVE 901-012 1
61 WUT, FLARE 3/8 0.D. TUBE 912-139 2
&2 ELBEO®, FLARE 3/8 N.P.T. & 3/8 TURE 912-138 1
&3 3/8 0.0, ALUMLIM TUBING = 386 LONG 914-003-36 1
&4 #1/4-20 HEX HEAD SCREV 911-025-1/2 [

*OPTIONSL



FOR COMBINATION i.f;/ﬂ/ﬁ 7. =AS EURNERS FOR (PN SEM] AUTOMATIC (CHANEEOVER .
CO-RAY-VAC FIELD WIRING WHERE PANEL BOX =13-123-A IS USED:

NOTE: Purple wire from Zone Relay 2, Terminal 1; to Zone Relay 3, Terminal 1
must be removed on lnStallathn as showrn,
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BILL OF MATERIALS

CRV 2-40 1963

MODEL

NO PART DESCRIPTION PART NO. QTY.
1 | COMBUSTION CHAMBER (MACH, ) 13-909 1
2 | BURNER CASTING (MACHINED] 13-925 1
3 | MIXING CHAMBER (MACHINED) 13-921 1
4 | AIR SHUTTER ASS'Y 13-224 1
5 | CONTROL: HOUSING SUB'ASS'Y 13-215
6 | VALVE COMBINATION 900-119 1
7 | TRANSFORMER HRT-140 900-133 1
8 | REGULATOR -~ PILOT 13-923 1
9 | DELAY RELAY 904-133 1

10 | SOCKET WITH WIRE HABNESS 13-222 1

11 | PILOT SENSING ELEMENT & SWITCH ASS'Y

30446-52 903-002~52 1

12 | BUENER CERAMIC 908-014 1

13 | GRID - PILOT 13-562

14 | SPARK ELECTRODE PLUG 13-926 1

15 | INSULATOR - CERAMIC TOP. 908-003 1

16 | INSULATOR -~ CERAMIC BOTTOM 908-004 1

17 | IGNITION LEAD COVER 13-523 1

18 | BRAJAH SPRING TERMINAL 913-025 1

19 | MICA WINDOW 15-513 2

20 | RING VIEWER 13-902 2

21 { GASKET - RING VIEWER 13-512 4

22 | GASKET - MIXING CHAMBER 13-511 2

23 | PIPE NIPPLE 3/8 N.P.T. 912-016-4,5 1

24 | CONTROL HGUSING DOOR 13-554 2

25 [+FILTER DOOR ASS'Y 13-227 AS REQ'D

26 | BURNER NAME PLATE 910-013 1

27 | VALVE SUPPORT BRKT, 13-553 1

28 | SR-16-1 RIGHT ANGLE HEYCOS 913-051 1

29

30 | CORD BELDEN #17826B 913-050-36 1

31 | MALE CONNECTOR 3/8 N.P.T. 3/8 S5.A.E, 912-111 1

32 | GROMMET 913-015 1

33 | $+0.D. ALUM. TUBING 7.5 LG. 914-001-7,5 1

34 | BALL SLEEVE 8-783 2

35 | BALL SLEEVE NUT 8784 2

36 | ELBOW BRASS 8-163 2

37 | GASKET 13~-564 1

38 | REVERSE PLUG #36 DRILL 919-102-36 1

39 | RAJAH BASE STUD #10-32 913-026 1

40 | PIPE NIPPLE 1/8 x CLOSE 912-014xC 1

41 | ALUM. SLEEVE 13-563 1

42 | COMPRESSION FITING 912-114 1

43 | BALL SLEEVE 8-783 1

*0PTIONAL
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