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No. Description Material Part No. 

 

No. Description Material Part No. 
1 Cover-Relief Valve Aluminum 8241AL 

10 
Manhole Gasket 
Channel Type 

B Buna-N 3559BN 
1a Cover (O-Ring Grvd) Aluminum 8246AL V Viton 3559VT 

2 
Gasket- 
Relief Valve 

Buna-N 3119BN W Wh. Hypalon 3559WH 
Viton 3119VT 

T 
Teflon Env. w/ 
Wh. Hypalon 3025TF 

Wh. Hypalon 3119WH 
2a O-Ring Tef-Sil 3902TS 

11 
Manhole Collar 
Channel Type 
(Sold Separately) 

Steel 3057MS 
3 Adjusting Bolt Stnls 304 3876SL Aluminum 3057AE 

4 Hex Nut ½-13 Thd. 
Steel Zinc Plt. 9Q5812 Stnls 304 3057SL 
Stnls 304 9Q5853 Stnls 316 3057SS 

5 Spring Van Steel 3859EY 12 Normal Vent Alum/Stnls 6238AL 

6 Bolt-Clamp 
Steel Zinc Plt. 3029ZC 

13 Vent O-Ring 
Buna-N 17211BN 

Stnls 304 3029SL Viton 17211VT 

7 Nut-Clamp 3/8-16 Thd. 
Brass 3030BR 14 Plastic Cap Polyethylene 9Z6150 
Stnls 304 9Q5809 15 Bellows Buna-EPDM 4020EPDM 

8 Washer-Clamp 
Steel Zinc Plt. 3031ZC 16 Washer Stnls 304 3575SL 
Stnls 304 3031SL 

17 Strongback 
Steel Zinc Plt. 6758ZC 

9 Clamping Ring 
Steel 3028MS Stnls 304 6758SL 
Steel Zinc Plt. 3028ZC 

18 Latch 
Steel Zinc Plt. 6170ZC 

Stnls 304 3028SL Stnls 304 6170SL 

 
19 Circle Cotter Pin Stnls 302 9Q5002 

20 Clevis Pin Steel Zinc Plt. 9Q4735 
Stnls 302 9Q4736 
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1.0 General  
 

1.1 It is strongly recommended that this entire manual be read prior to any operation, 
disassembly, or assembly of this equipment. 

1.2 Betts Industries, Inc. provides this manual as a guideline for reference only and 
assumes no responsibility for personal or property damage that may occur in 
conjunction with this manual.  Betts Industries, Inc. cannot be held responsible for 
incorrect installation, operation or maintenance of product. 

1.3 Betts Industries, Inc. recommends all equipment be placed on a regular 
maintenance schedule that includes the routine replacement of seals and gaskets 
and visual inspection for leaks and corrosion.  The end user must make their own 
determination and set their own schedule based upon use and environment.  In 
some cases, regulations may dictate the minimum testing frequency of items.  Make 
sure operators are aware of all applicable codes. 

1.4 Only trained personnel should attempt to perform maintenance on this equipment. 

1.5 As with any maintenance work, proper safety gear and procedures must be used at 
all times.  A list of hazards may include, but are not limited to, contents under 
pressure, loaded springs, residual product, flammable liquid and vapors, and pinch 
points. 

1.6 Safety alert symbols are used to alert operator to potential personal injury hazards.  
These symbols are per ANSI 2535.5 and are listed below.  Operator MUST obey all 
instructions that follow a safety symbol. 

Alerts will be used to indicate known safety concerns.  Additional concerns are 
possible and should be identified and avoided by the operator. 

 

Indicates an imminently hazardous situation which, if not avoided, will 
result  in death or serious injury. 

 

Indicates a potentially hazardous situation which, if not avoided, 
could result  in death or serious injury. 

 

Indicates a potentially hazardous situation which, if not avoided, may 
result  in minor or moderate injury. It may also be used to alert against 
unsafe practices. 

 

1.7 Product Warranty shall be void if product is subject to misapplication, misuse, 
neglect, alteration or damage. 

1.8 Specific design details described in this document are for reference only and are 
subject to change without notice.  See Betts Industries, Inc. web page for the most 
recent revision to this document.  www.bettsind.com    

1.9 For additional questions or more detailed technical assistance, contact the Betts 
Industries, Inc. Sales or Engineering Department at (814)723-1250. 
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2.0 Description and Intended Use  
2.1 Model PAF450 is a 10” spring loaded pressure relief valve (PRV) designed to 

provide pressure actuated emergency venting intended to relieve pressure build-up 
inside a cargo tank.  The 10” PRV also serves as a latch style fill that can be easily 
opened to provide access for inspection or filling of the tank. 

2.2 The PAF450 was legal for installation on US DOT MC306 cargo tanks prior to 
August 31, 1998.  Per 49CFR180.405(h)(3), a properly functioning PAF450 can be 
repaired and maintained but if the entire assembly needs to be replaced, a relief 
valve model that meets the less-than-1-liter surge leakage requirement of 
49CFR178.345(b)(3)(ii) must be installed.   

The PAF450 can be installed on non-specification tanks or in tanks built and 
operated in countries where regulations permit.      

2.3 The 10” PRV comes in two basic versions: 

·  A 10” PRV attached to a flat manhole cover.  This version requires the 
collar to be purchased separately and comes in many different manhole 
configurations. 

·  A 10” PRV mounted directly to a 10” weld collar.   

3.0 Installation  

 

Tank may contain residual pressure.  Failure to relieve 
pressure may result in sudden loss of pressure and could 
result in death or serious injury. 

 

Before working on a cargo tank, insure tank is completely 
free of vapor and/or product that could present a risk of fire 
explosion, asphyxiation or other hazard.  Failure to remove 
vapors could result in death or serious injury. 

 

3.1 Instructions for 10” PRV Assembly with included 10” Weld Collar: 

3.1.1 Remove PAF/strongback assembly from collar by opening 10” PAF lid (1) and 
removing circle cotter (19) and pulling out clevis hinge pin (20) on strongback 
(17). 

3.1.2 Protect the PAF collar seat from damage or weld spatter.  

3.1.3 Weld collar into tank.  Exercise care to insure collar remains flat and round 
during installation in the tank. If necessary, a welding fixture should be used 
to prevent distortion. Heat generated by welding should be kept to a 
minimum. A warped collar will not function properly. 

3.1.4 Reinstall PAF/strongback assembly onto collar assembly. 

3.1.5 Thread the included normal vent (12) into PAF Cover (1) and tighten to 
approximately 15 ft·lbs.  Insure o-ring (13) is seated at base of normal vent 
threads.   
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3.1.6 Close PAF and verify adjustment.  See section 3.3 for adjustment. Perform 
any leakage and/or pressure test required per applicable authority.  

3.2 Instructions for PAF Manhole Assembly with 16” or 20” collars sold separately: 

3.2.1 Weld manhole collar (11) to tank.  Exercise care to insure collar remains flat 
and round during installation in the tank. If necessary, a welding fixture should 
be used to prevent distortion. Heat generated by welding should be kept to a 
minimum. A warped collar will not function properly. 

3.2.2 After collar has cooled, install manhole 
gasket (10) into the groove of the collar.  
Insure gasket is flat and fully seated in 
channel. 

3.2.3 Release tension in manhole by opening 
latch (18).  See Figure 2. This relieves 
the tension in the manhole cover so that 
the clamp ring (9) can more effectively 
flatten the manhole against the mating 
collar gasket. 

3.2.4 Place manhole cover on collar gasket 
and orient position of manhole as 
specified below.  Further details can be 
found in TTMA TB 117. 

3.2.4.1 Typical cargo tank - Manhole should be installed so that the 10” 
PRV hinges open towards the rear of the cargo tank. 

3.2.4.2 Aircraft Refueler - Manhole should have a self closing catch and be 
installed so that the 10” PRV hinges open towards the front of the 
cargo tank to comply with NFPA 407. 

3.2.5 Center manhole cover on collar gasket. 

3.2.6 Install clamp ring (9) as shown 
in Figure 3. Insure clamp ring 
is completely engaged over 
cover and lip of collar. 

3.2.7 Apply thread lubricant to 
Clamp ring bolt (6). Install bolt, 
washer (8), and nut (7) onto 
clamp ring. 

3.2.8 Using a 9/16” deep socket on 
the nut and a 9/16” open-
ended wrench on the bolt, 
tighten the nut until snug while 
holding bolt stationary. 

Figure 2  

Figure 3  
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3.2.9 Use a non-sparking hammer to strike the outer circumference of the clamp 
ring starting at one lug and making approximately six equally spaced blows 
around the clamp ring to seat ring into position.  

3.2.10 Retighten nut and repeat hammer blows.  Repeat this process until 
subsequent tapping does not significantly loosen the nut and bolt 
(approximately 3-4 times). 

3.2.11 Tighten nut and bolt to a final torque of 15 to 18 lb·ft (20 to 24 N·m) 

 

If clamp ring bolt lugs touch each other after tightening, 
clamp ring will not hold manhole securely.  Discard old 
clamp ring and replace with new clamp ring. 

 

3.2.12 Thread the included normal vent (12) into the PAF Cover (1) and tighten to 
approximately 15 ft·lbs.  Insure the o-ring is seated at base of normal vent. 

3.2.13 Close PAF and verify adjustment.  See section 3.3 for adjustment.  Perform 
any leakage and/or pressure tests required per applicable authority. 

3.3 PAF450 Adjustment.   

3.3.1 Open latch (18) and, while pushing 
down firmly on the strongback (17), 
inspect the interference between 
the latch and the lip of the 
strongback.  See Figure 4.  A slight 
contact should be felt but the latch 
should be able to move past the lip 
of the strongback. 

3.3.2 Adjust as follows: 

3.3.2.1 Loosen nut (4) on bottom 
side of cover. 

3.3.2.2 Turn adjusting bolt (3) 
clockwise to decrease 
interference and counter-
clockwise to increase 
interference. 

3.3.2.3 Once the desired setting 
is achieved, hold the 
adjusting bolt (3) 
stationary and tighten the 
nut (4). See Figure 5. 

3.3.3 Close the PAF and re-check the 
clearance between the latch and 
the strongback. 

 

Figure 4  

Figure 5  

Slight 
contact 

here 
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4.0 Inspection, Maintenance, and Testing  

 
U.S. DOT Requirements for Testing the Manhole/PAF R elief Valve:  This portion of the 
manual refers to the DOT regulations and is intended to serve as an interface to relate the 
manual to the code.  This manual does not take the place of the Code of Federal 
Regulations.  A current copy of the Code of Federal Regulations should be reviewed and 
followed to insure the requirements are met for each individual case.   
 
There are three basic tests/inspections that pertain to the Manhole/Pressure Relief Valve 
mandated by 49CFR Part 180 for MC306 and DOT406 cargo tanks. 
 
 

 
 

 

 

Tank may contain residual pressure.  Failure to relieve 
pressure may result in sudden loss of pressure and could 
result in death or serious injury. 

 

Before working on a cargo tank, insure tank is completely 
free of vapor and/or product that could present a risk of fire 
explosion, asphyxiation or other hazard.  Failure to remove 
vapors could result in death or serious injury. 

 

4.1 External Visual Inspection : As part of the annual external visual inspection, 
49CFR180.407(d)(3) requires that all pressure relief valves be visually inspected for any 
corrosion or damage which might prevent the valve from functioning.  If the cargo tank is 
used to haul product that is corrosive to the relief valve, the valve must be removed from 
the cargo tank for inspection and bench testing. 

Note: Betts recommends external visual inspection b e performed monthly. 

4.1.1 Visually inspect all external surfaces of the manhole and PAF, which includes 
opening the Latch (18) and Strongback (17). 
NOTE: If any corrosion or damage to the PAF or manhole is observed, it must be 
repaired and successfully bench tested prior to returning to service.  Refer to 3.5 
for PAF bench test procedure. 

4.1.1.1 Clean and inspect the bottom side of the PAF for signs of damage, 
corrosion, or product build that could affect the operation of the Relief Valve. 

4.1.1.2 Inspect and clean the Normal Vent (12). 
4.1.1.3 Inspect the 10” Seat for damage or corrosion.  Build-up or grime on the seat 

should be removed.  Nicks on the 10” seat may cause the gasket not to seal. 
4.1.1.4 Inspect the 10” Fill Gasket (2) for signs of wear or degradation.  Replace 

gasket if required. 
4.1.1.5 Inspect the Manhole Gasket (10) for evidence of product seepage.  Replace 

any gaskets where seepage is detected. 
4.2 Leakage Test:  49CFR180.407(h) requires tanks to be tested annually at 80% of the 

tank design pressure or MAWP, whichever is marked on the tank certification or 

Test/Inspection  Interval Period  Code Paragraph  
External Visual Inspection 1 year 49CFR180.407(d) 
Leakage Test 1 year 49CFR180.407(h) 
Pressure Test 5 year 49CFR180.407(g) 
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specification plate.  All tank components must remain in place during this test, 
except any re-closing pressure relief valves with a set pressure less than the 
leakage test pressure.  These must be removed or rendered inoperative during the 
test.  Betts Normal Vents, therefore, must be removed during the leakage test. 
4.2.1 Remove Normal Vent (12) from manhole cover and plug opening with Betts 

Plug No. 3013. 
4.2.2 Apply test pressure in accordance with 49CFR180.407(h). 
4.2.3 Inspect all gasket joints on PAF and manhole for leaks.  If PAF leaks, adjust 

in accordance with Set Pressure Adjustment instructions (Section 3.3 of this 
manual) and retest the unit.  Replace damaged or worn gaskets as required. 

4.3 Pressure Test:  As part of the pressure test, 49CFR180.407(g)(1)(ii) requires that all 
re-closing pressure relief valves be removed from the tank for inspection and bench 
tested to verify that the relief valve is functioning properly.  The pressure test also 
requires the cargo tank with all closures in place to be pressure tested.  The relief 
valve bench test and pressure test must be performed at least every five years. 

 
Note: Betts recommends to bench test the PAF 450 an nually.  

 
4.3.1 Bench Test Procedure for PAF 450  

4.3.1.1 Remove manhole assembly from tank by removing the clamp ring 
bolt and clamp ring. 

4.3.1.2 Remove Normal Vent (12) and plug port with Betts Plug (No. 3013) 
4.3.1.3 Attach manhole assembly to Betts PAF Test Fixture (No. 6685SL.) 
4.3.1.4 Apply a soap solution around the perimeter of the 10” DoveTail 

Gasket (2). Gradually apply pressure to the tank and observe the 
pressure at which bubbles first appear. 

4.3.1.5 Per 49CFR178.341-4(d)(2) the set pressure for the PRV on an 
MC306 cargo tank must not be less than 3.0 psig and must close 
when pressure drops to 3.0 psig or below. 

4.3.1.6 Replace or adjust any relief valve that fails the set pressure test 
requirements.  Refer to instructions for Set Pressure Adjustment 
(Section 3.3 of this manual). 

4.3.2 Bench Test Procedure for Model 6238AL (MC 306 Norma l Vent):  
A Normal Vent Test Tank (Part No. 6687AL) must be used to test the Normal 
Vents.  Note:  A regulator must be used to slowly apply pressure to the tank. 
4.3.2.1 Pressure Test:  49CFR 178.341-4(b) states that the normal vent for a 

MC 306 cargo tank must be set to open no more than 1 psig. 
4.3.2.1.1 Thread the Normal Vent into the lid of the test tank as 

shown in Figure 6A.  In order to detect leakage, attach the 
reducer bushing, compression fitting, and tubing.  Place 
the end of the tubing in a water jar. The water jar is not 
included with the test tank. 

4.3.2.1.2 Slowly apply pressure to the tank.  Bubbles will indicate the 
opening pressure of the vent. 

4.3.2.1.3 A properly functioning 6238AL Normal Vent should open 
between 0.6 to 1.0 psig. 
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Air in from
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Seal

Air out to
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6687AL

Pressure Release Pressure Release

Air out to
manometer
or gage.

Air in from
regulator

PRESSURE TEST VACUUM TEST

4.3.2.2 Vacuum Test:  49CFR 178.341-4(b) states that the normal vent for a 
MC 306 cargo tank must be set to open at no more than 6 ounces 
vacuum (.375 psig). 

4.3.2.2.1 Thread the Normal Vent into the lid of the test tank as 
shown in Figure 6B. 

4.3.2.2.2 Slowly apply pressure to the tank and inspect the top 
opening for pressure release.  Apply soapy water to 
the top of the vent in order to detect the point at which 
the vent opens. 

4.3.2.2.3 A properly functioning 6238AL Normal Vent should 
relieve vacuum between 0.25 and 0.375 psig, but in 
no case more than 0.375 psig. 

4.3.2.3 Repair or replace any Normal Vent that does not meet the 
specifications. 

 
 

4.3.3 Cargo Tank Pressure Test Procedure: 
49CFR180.407(g)(1)(vii) requires that all closures except pressure 
relief devices must be in place during the test.  This includes the 
manhole and any push or air operated vapor recovery valves. 
4.3.3.1 Open 10” PAF Relief Valve. 
4.3.3.2 Install Betts Retest Fixture (part no. 6556LCB) to seal the 

10” opening.  See Figure 7. 
4.3.3.3 After preparing the rest of the tank, perform the pressure test 

in accordance with the regulation.  Inspect all parts of 
manhole assembly for leakage.  Repair or replace parts as 
required. 

Figure 6A  Figure 6B  
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Clamp Test 
Fixture Channel 
Inside of 10” Fill 

Retest Fixture  
(Part No. 6556LCB)  

Inspect for Leakage at 
Joint between Manhole 
Cover and Collar  

4.3.3.4 Remove all clamps or plugs from relief valve immediately 
after test is completed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.0 Disassembly and Rebuild Instructions  

 

 

 

 

 
5.1 Open latch (18) 

5.2 Remove red plastic cap (14) 

5.3 Open PAF and remove hex nut (4) and 
washer (16).  See Figure 8.  

5.4 Hold onto aluminum Relief Valve 
Cover (1) and turn Adjustment Bolt (3) 
counterclockwise to unload Spring (5). 
See Figure 9 and 10. 

5.5 If 10” Gasket (2) requires removal, 
care must be exercised to insure 
groove is not damaged during 
removal.  Use a knife to cut a small section of 
gasket large enough to grab hold of with pliers.  
Pull the gasket out of the groove. 

 

Tank may contain residual pressure.  Failure to relieve 
pressure may result in sudden loss of pressure and could 
result in death or serious injury. 

 

Before working on a cargo tank, insure tank is completely 
free of vapor and/or product that could present a risk of fire 
explosion, asphyxiation or other hazard.  Failure to remove 
vapors could result in death or serious injury. 

Figure 7  

Figure 8  
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5.6 The strongback (17) and latch (18) can be removed from the manhole cover 
by removing circle cotter (19) and clevis pin (20). 

5.7 Any worn or damaged parts should be replaced prior to rebuild. 

5.8 For rebuild, install strongback (17) and latch (18) using clevis pin (20) and 
circle cotter (19).  It is very important that the clevis pins are insta lled in 
the correct holes of the universal lugs as shown in  Figure 11.   

 

 

 

 

 

 

 

 

5.9 Install a new 10” PRV gasket (2).  The 10” dovetail PRV gasket is difficult to 
install.  It can be substituted with a replacement o-ring 4100BN or VT.  The o-
ring installs much easier and performs well. 

5.10 Install bellows (15) to the top of the PRV cover (1) and insert spring (5) into 
the spring well of the cover. See Figure 10.  

5.11 Apply thread sealant paste to the threads of the adjustment bolt (3) and 
thread cover onto adjustment bolt while holding adjustment bolt stationary. 
See Figures 10 & 9. 

5.12 Tighten adjustment bolt to compress spring (5).  It is very important that 
while the spring is being compressed, the locating ears of the PRV 

Figure 9  Figure 10  

Figure 11  
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cover (1) are oriented straddling the strongback (1 7) and closer to the 
hinge as shown in Figure 12.  

5.13 Install washer (16) and nut (4) to 
bottom of adjustment bolt (3) and 
tighten as shown in Figure 8. 

5.14 Finish assembly by following 
adjustment procedure in section 
3.3. 

5.15 Close PAF and verify adjustment.  
Perform any leakage and/or 
pressure test required per 
applicable authority.   

 

 

 

 

 

SEE TROUBLESHOOTING GUIDE ON PAGE 13 

Figure 12  

Locating 
Ears 
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Troubleshooting Guide  
 

Problem Cause Solution 

Manhole cover seems 
warped and distorted. 

Slight distortion in the manhole is typical in 
the relaxed state.  The spring force of the 
relief vent pushes down on the center and 
pulls up on the lugs causing increased 
distortion on the cover.  

Follow the proper installation procedure 
for the manhole. (Section 3.2) 

Manhole does not seal at 
clamp ring joint. 

Manhole installed incorrectly. Follow the proper installation procedure 
for the manhole. (Section 3.2) 

Gasket worn or damaged. Inspect gasket and replace if needed. 

Clamp ring damaged or worn out. Inspect clamp ring and replace if needed. 

Weld collar is warped or distorted.  Inspect seat of weld collar for scratches, 
damage or distortion.  Repair or replace 
collar as needed.  Follow proper 
installation technique to insure collar 
remains flat during installation. (Section 
3.2.1)   

Weld collar flange is damaged. 

10” Relief Vent not 
holding required 
pressure. 

PAF not adjusted correctly. Adjust per section 3.3. 

10” gasket worn or damaged. Inspect gasket and replace if needed. 

Manhole is not installed correctly. Remove manhole and follow the proper 
installation procedure for the manhole. 
(Section 3.2) 

Weld collar is warped or distorted. Inspect seat of weld collar for distortion.  
Repair or replace collar as needed.  
Follow proper installation technique to 
insure collar remains flat during 
installation. (Section 3.2.1)   

10” PAF cover is worn or damaged. Replace cover. 

10” PAF metal seat is worn or damaged. Inspect seat for nicks, gouges, or product 
build-up.  Repair seat if feasible.  Seat 
must always remain flat with one plane of 
sealing.  If repair not feasible, replace 
manhole cover.  10” weld collar will need 
to be cut from tank and a new one welded 
to tank.  

PAF spring is damaged. Replace PAF spring. 

Normal Vent Leaking Normal vent dirty or worn. Repair or replace vent.  Replace all seals 
and springs. 

Gaskets/o-rings are 
hard, shrunken, or 
swollen and do not seal. 

Product being hauled is not compatible with 
seal material. 

Contact Betts Customer Service for other 
choices of seal material. 

 


