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FOREWORD

1. GENERAL.

2. PURPOSE AND SCOPE.

This manual provides operation and maintenance
instructions for the Tank, Trailer Mounted, Recoverable
Aviation Turbine Fuel: 200, 400, and 600 Gallon.

3. ARRANGEMENT.

This manual consists of five chapters. Chapter 1 contains
introductory material for the manual and general
description information. Chapter 2 contains a list of special
tools and test equipment. Chapter 3 provides instructions
and references for preparation for use, reshipment, air
transportability, and storage. Chapter 4 provides operating
instructions. Chapter 5 provides maintenance instructions
with schematics.

4. ABBREVIATIONS AND SYMBOLS.

FOD Foreign Object Damage/Debris

ID Inner Diameter

inch Hg Inches of Mercury (vacuum pressure)
NPT National Pipe Thread

oD Outer Diameter

PSIG Pounds Per Square Inch - Gauge
SCFM Standard Cubic Feet per Minute



SAFETY SUMMARY

1. GENERAL SAFETY INSTRUCTIONS.

This manual describes physical and chemical processes
which may cause injury or death to personnel, or damage to
equipment if not properly followed. This safety summary
includes general safety precautions and instructions that
must be understood and applied during operation and main-
tenance to ensure personnel safety and protection of equip-
ment. Prior to performing any task, the WARNINGs,
CAUTIONSs and NOTEs included in that task shall be re-
viewed and understood.

2. WARNINGS, CAUTIONS AND NOTES.

WARNINGs and CAUTIONS are used in this manual to
highlight operating or maintenance procedures, practices,
conditions or statements which are considered essential to
protection of personnel (WARNING) or equipment
(CAUTION). WARNINGs and CAUTIONs immediately
precede the step or procedure to which they apply. WARN-
INGs and CAUTIONSs consist of four parts: heading
(WARNING or CAUTION), a statement of the hazard,
minimum precautions, and possible result if disregarded.
NOTEs are used in this manual to highlight operating or
maintenance procedures, practices, conditions or statements
which are not essential to protection of personnel or equip-
ment. NOTEs may precede or follow the step or procedure,
depending upon the information to be highlighted. The
headings used and their definitions are as follows:

|| WARNING

Highlights an essential operating or maintenance
procedure, practice, condition, statement, etc,
which if not strictly observed, could result in
injury to, or death of, personnel or long term
health hazards.

CAUTION

Highlights an essential operating or maintenance
procedure, practice, condition, statement, etc,
which if not strictly observed, could result in
damage to, or destruction of, equipment or loss
of mission effectiveness.

NOTE

Highlights an essential operating or maintenance
procedure, condition, or statement.

3. PROTECTIVE CLOTHING.

When fuels are being handled, approved equipment such as
gloves, eye protection, face shields, etc. shall be used. Lo-
cal standard operating procedures and OSHA standards will
always take precedence over this publication.

4. STATIC BONDING AND GROUNDING.

Improper static bonding and grounding can lead to a fire.
Always follow local policy to bond and ground this equip-
ment.

5. EFIRE HAZARD.

This equipment is designed to safely handle fuel. However,
fuel is inherently dangerous and no amount of engineering
can assure that a fire will not occur. Always assume a fire
can occur. Read and understand this publication.

6. RECOVERABLE PRODUCTS.

Recoverable products resulting from ground handling and
servicing of aircraft will be handled in accordance with fed-
eral, state, and local pollution control laws. Fuel or oil
spills will be reported to the facility fire department as re-
quired by local directives.



7. CONFINED SPACE.

Personnel that work within an aircraft space(s) that: by
design has limited openings for entry and exit; has
unfavorable natural ventilation, not intended primarily for
human occupancy, or contains other recognized safety
hazards shall comply with the requirements of all local
safety procedures for confined space. The equipment
described in this manual is considered to be a confined
space.

8. LOCKOUT / TAGOUT.

Personnel shall be aware of the hazards associated with
unguarded machinery parts, capacitors, gaseous and wet
pipe systems, spring loaded devices, etc. Lockout/tagout
the energy source prior to performing maintenance,
adjustment, or other procedures that would bypass safety
guards, barriers, or otherwise expose personnel to
hazardous energy sources. Any equipment, machine, or
process that could unexpectedly energize, start-up, or
release energy will be equipped with a means to lockout/
tagout the energy source(s).

9. AREA OF USE.

This equipment has been designed to operate outdoors.
Flammable and/or combustible vapors in ignitable quanti-
ties could be produced under certain circumstances. In-
door operation requires an optional vent adaptor that allows
typical ventilation equipment to be used to ventilate the
equipment’s exhaust air. Additionally, local protocols must
be consulted to determine if fuel draining equipment can be
used in the location being considered.

10. EQUIPMENT SECURITY.

This equipment has lockable features to prevent unauthor-
ized use. The manway assembly, telescoping funnel assem-
bly (when equipped) and ball valves accept a standard pad-
lock. The storage boxes are keyed.

Vi



CHAPTER 1
INTRODUCTION AND GENERAL INFORMATION

1.1 INTRODUCTION.

The instructions in this manual cover the operation and
maintenance of the Tank, Trailer Mounted, Recoverable
Aviation Turbine Fuel: 200, 400, and 600 Gallon, part num-
bers SV/SVU200(S), SV/ISVU416(S), and SV/SVU6B16(S)
respectively, manufactured by Spokane Industries, Inc. of
Spokane Valley, Washington.

1.2 PURPOSE.

Tank, Trailer Mounted, Recoverable Aviation Turbine
Fuel: 200, 400, and 600 Gallon; herein referred to as the
SealVac™, provides a convenient, safe, and efficient
means to recover and store aviation fuels. SealVac™ is a
trademark of Spokane Industries, Inc. The SealVac™ Vac-
uum Fuel Drain System is protected by the following U.S.
Patents: US 5,117,876, US 6,860,300 B1, US 6,896,013
B2, and 7,171,990 B2.

1.3 DESCRIPTION.

Refer to Figure 1-1 for location and identification of major
components and Tables 1.1 through 1.3 for leading
particulars of each size. The SealVac consists of a full
vacuum inner tank assembly and an outer tank, (known as
double wall construction.) Defueling is accomplished by
several specialized aircraft interface drain tools, a fifty (50-
foot) depuddling hose, and a sixteen foot (16-foot)
telescoping funnel assembly (400 & 600 gallon sizes only.)

|| WARNING

Read the manual in its entirety before operating,
shipping, or performing maintenance procedures.
Flammable and combustible vapors can cause
fire and/or explosion and lead to serious injury
or death.

CAUTION

Read the manual in its entirety before operating,
shipping, or performing maintenance procedures.
Flammable and combustible vapors can cause
fire and/or explosion and lead to serious equip-
ment and aircraft damage.

1.4 THEORY OF OPERATION.

The SealVac is comprised of six primary functional areas.
The theory of operation for each area is described in the
following paragraphs.

1.4.1 Full Vacuum Tank Assembly. The Full Vacuum
Tank Assembly collects and stores the fluid that is being
handled. The tank weldment has an integrated sediment
chamber to collect foreign object damage/debris (FOD).
The tank is baffled laterally for transport stability and struc-
tural soundness. The tank weldment has an outer wrap that
serves as secondary containment in the event of a primary
tank leak. See Figure 1-1, 1.

1.4.2 Vacuum System Assembly. The Vacuum System
Assembly uses compressed air to create vacuum inside the
tank weldment, provides vacuum to the Drain Tools, and
controls the tank operation. See Figure 1-1, 3.

1.4.3 Vacuum Governor. The Vacuum Governor main-
tains a maximum vacuum level of 8 inches Hg inside the
tank weldment. This vacuum limit protects the airframe
fuel cell from damage.

1-1



Table 1-1. Leading Particulars for Part Number SV/SVU200(S)

Tank Volume:
[N Lo g Ta U= = To] | 2SS 200-gallons
[ OF: o o3 YOO O SOROSPRSPRRRIN 220-gallons
Equipment Dimensions:
Length  (TOW DA QOWN) ...veiueeeieiiie ettt s te bt neer et e esa e teseesnenteeneenanns 153-inches
QIO LT 2= TV S 93-inches
WIAEN  (THFE 0 TIIE) .ttt b e ettt bbbt b ettt 59-inches
(BOX 10 00X) ..ttt bbb bbb e s 59-inches
Height  (TOW DA OWN) ..ottt bbb et nnes 60-inches
(TOW DI UP) et bbbttt 72-inches
WEIGNT  (EMPLY) ettt b bbbt b e bttt sb e et sn e ebe e 1,400-pounds
(Full, at nominal capacity With TUEI) .........cccoiiiiiiiiie e 2,920-pounds
Telescoping Funnel Height (FUlly COlAPSE) .......ccoiiiiiiei e e e N/A
(FUIlY @XTENARA) ..ot bbb e N/A
Ground ClearanCe (AL TOW DA .......coviiiiiie it sa et aeereene e 6-inches
(A= 1) ISP 8-inches
Environmental Conditions:
Operating TEMPEratUre RANJE ........cviviiieierierie st se e ete e ee et sr e s et be e s teete e e e ee s e stesbestesrestesneeseens -25°F to 110°F
Storage TemPEratUre RANQE ... ..oiuiiiiie ettt sttt ettt et e et e e baeabeessbeeabeenebeeas -40°F to 150°F
Supply Air Requirements:
Supply Air Pressure (IMaXimMUM) ....o.eeeie e eieseee e se e e e aesseaesaessesses e esaessessesaessessesseasenses 100-PSIG
L8120 10 14 TSSO 45-PSIG
Supply Air Flow Rate (MaXimUM) ....cooiiiiiiineieiee et Not established
(IMIINEMUM). o ettt bbbt 68-SCFM
Operational Characteristics:
TANK VACUUIM PIESSUIE. ...c.titiiiitiieeieettse ettt ettt bttt b b e et b bbbt b bbbt et b s eb b 8-inches Hg
TANK VACUUM FIOW ...ttt ettt et st sb et e sne e 89-SCFM
Drain Tool (Adherence VaCuUM PrESSUIE).......ccueueruerteruerueaeeieieestestesiesteseeseeseeseesbessessesseeseeseesseseas 17-inches Hg
(Adherence Vacuum FIOW) ........cooieiiiiee e e 2.1-SCFM
[ 0o 110 IO USSP PRPRURRO 35-feet
[T gy T T T 0T SRS 3/4-inch
Depuddling HOSE (LENGN) ......eoicieie ettt sr e b e 35 or 50-feet
(D IE: T ] (=TT o ] RSSO 1-inch

Towing Characteristics:

Speed, FOrWArd DIFECTION .....viuiiiieieie ettt sttt sttt ete e e e s e ee st e beseesbesteseeeseene e 15-MPH

Speed, Backward DIrCHION ..o (hand push/pull only)

Turning Radius (CUD tO CUMD) ..o 336-inches
Tire Size and Pressure:

B I =T 2T SO 20.5 x 8.0-10

B Range Tire Pressure (Cold) (Se SIdBWaII) ........ccoiveiririeiiieisee e 35-PSIG

E Range Tire Pressure (Cold) (See SIdWAII) ......c..ooueiiiiiiiiiiieeeee s 90-PSIG

Other Characteristics:
Double Wall CONSIIUCTION.......ciuiiiiiiiiiie et et en e b e eas S models only
Number of Defueling Ports.........cccoveeveeevevcnieiennnnn, Four (4) Drain Tool Ports / One (1) Depuddle/Utility Port
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Table 1-2. Leading Particulars for Part Number SV/SVU416(S)

Tank Volume:
NOMINAL CAPACILY ©..vvevveiiieiie sttt re et et e st e st e s te e teese e b e b e st e s tesbeebeateenseseeseenteseeseenes 400-gallons
[ OF: T o3 Y USROS 440-gallons
Equipment Dimensions:
Length  (TOW DA QOWN) ....uiiieiiciece ettt sttt e e e tesaestestesnearenne e 187-inches
QIO LTV o= V] o) OSSR 128-inches
WIAEN  (THFE T0 TIIB) vttt bbbttt bbbttt b et bbb 76-inches
(BOX 10 00X) 1.ttt bbbt 76-inches
Height  (TOW DA OWN) ... bbbttt 42-inches
(TOW DI UP) ottt bbb bbb bbbt ne s 72-inches
WEIGNT  (EMPLY) oot bbb bbbt bbbttt 1,650-pounds
(Full, at nominal capacity With TUEI)........cccuieiiiiiiie e 4,690-pounds
Telescoping Funnel Height (Fully collapsed) ........coooeiiiiiie e 42-inches
(FUlly eXTeNded) .....c.eeeeieeieiie e e 234-inches
Ground ClearanCe (AL TOW DAI)......cciciieiiie ettt sttt sa et e resrenteenneneas 6-inches
(AN = 1) TS SOP TSR 8-inches
Environmental Conditions:
Operating TEMPEratUre RANQE ........ccvieieeierieites e e e e e e e et e et e s besb e s te s e erae e e b e stestesbesresreereenes -25°F to 110°F
StOrage TemMPEratlre RANGE. ... coiiii ettt e st e st e e sbe e st e e sbeenens -40°F to 150°F
Supply Air Requirements:
Supply Air Pressure (IMaXimMUM) ....ec.eceoreeeesesese e sreseesse e sse e saestessessassaessessesaessesesssessesssssssssensenes 100-PSIG
LA T2 10T 44 SRS 45-PSIG
Supply Air FIow Rate (IMaXimUM) ......ooviiiiiiieieene st Not established
(IMIINEIMUM) coe bbbt 68-SCFM
Operational Characteristics:
TANK VACUUIM PIESSUIE ...ttt ettt sttt sttt sb ettt sb ettt sb ettt sb bbbtk eb e ebenb e e ebenn b e sne e 8-inches Hg
TaANK VACUUM FIOW.......oiitiiiiieie ettt bttt ettt st e bbb e sbe e sbe e e 89-SCFM
Drain Tool (Adherence VaCUUM PrESSUIE) .......coueeererieruertestesiestesseeseeseessessesaessessessesssessessesaessessessens 17-inches Hg
(Adherence Vacuum FIOW) ..o e 2.1-SCFM
[T o 110 IO SRRSO UPRO PPN 35-feet
(DT aa Ly T T gL S 3/4-inch
Depuddling HOSE (LENGN).....cuviiiiciece et st besnenne s 35 or 50-feet
(I T ] (=TT T =] PSSR 1-inch

Towing Characteristics:

Speed, FOrWArA DIFBCTION ......eiuiieieieieie ettt sttt ettt be e e s e e e eesbesbestesbeneeareaneas 15-MPH

Speed, Backward DIrCHION.........cooviiiiiiiiie e (hand push/pull only)

Turning Radius (CUD tO CUD) ......oviuiiiiieiitee bbb 372-inches
Tire Size and Pressure:

LI LI T PSPPSR 20.5 x 8.0-10

B Range Tire Pressure (Cold) (See SIdBWAIL) .......coveiieiriiiice e 35-PSIG

E Range Tire Pressure (Cold) (See SIdeWall) ..........cooiiiiiiiiiiieeeie e 90-PSIG

Other Characteristics:
Double Wall CONSIIUCTION ..ottt ettt see b b S models only
Number of Defueling Ports.........ccccccvevevcvenniciennn, Four (4) Drain Tool Ports / One (1) Depuddle/Utility Port

1-3



Table 1-3. Leading Particulars for Part Number SV/SVU616(S)

Tank Volume:
[N ToT g Ta U =T o= Vo] | 2SS 600-gallons
QO o - 1o | SR 660-gallons
Equipment Dimensions:
Length  (TOW DAr QOWN) ..o bbbttt 187-inches
(TOW DI UP) ettt bbbttt bbb 128-inches
WAL (I8 T0 TIIE) ..ttt b bbb b et nb ettt ne e 76-inches
(BOX 10 00X) ..ttt 89-inches
Height  (TOW DA OWN) ....coeiiiiiiiic bbbttt b et sb e ene e 62-inches
(TOW DA UP) ettt bbb bbbt bt s b e e b e b sb e b e e b e bt e ne e 72-inches
WEIGNT  (EMPLY) ettt e bbbttt b e b bbbt b et et b e s b e b ebe b e b e 2,135-pounds
(Full, at nominal capacity With TUEI) ........cccoiviiiiciecc e 6,695-pounds
Telescoping Funnel Height (Fully collapsed) .........ccovoiiiiiiii i 62-inches
(FUlly eXtENAEA) ..o e 254-inches
Ground Clearance (AL TOW DAY ......cooiiiiiicee bbbttt et 6-inches
(A = 1) PSSP 8-inches
Environmental Conditions:
Operating TEMPEratUre RANJE .......vcvieeieieriesesiesesesteereeeeaeseeste e srestesseaseaseesseseessesseseessessessesseens -25°F to 110°F
Storage TemMPErature RANGE .....ccveieeieeiee e eee et e st e sttt e e st e steeste e teesaesreesreesteeeeeneeeneesseenraesenreenes -40°F to 150°F
Supply Air Requirements:
Supply Air Pressure (IMaXIMUIM) ......ociieeiieei ettt sb bbb bt st ene s 100-PSIG
(IMINMIUM). ottt bbbttt bbb ees 45-PSIG
Supply Air Flow Rate (MaXimUM) .....ccoiiiieiieieie et Not established
(IMIINEIMUM). ..ttt et 68-SCFM
Operational Characteristics:
TANK VACUUM PIESSUIE. ......eetete ittt ettt sttt be ettt bbbt ke be bt e e et e b e ebesbesbeeb e e bt ene et e e e eneennen 8-inches Hg
TaANK VACUUM FIOW ... bbbttt e b bbb bbb 89-SCFM
Drain Tool (Adherence VaCUUM PrESSUIE)......ucveiueruerrereaeareeieseessessessessessssssessessessessesssssesssessessesses 17-inches Hg
(Adherence Vacuum fIOW) ........cccieiiiiiiicc e e 2.1-SCFM
[T 112 SRRSO 35-feet
(DIAMELEL, TNNEE) ...ttt bbb bbbt bbb ne st 3/4-inch
Depuddling HOSE (LENGLN) .....cuiiiiiiiiete ettt st s ebesne e 35 or 50-feet
(I T 1] (=T T T o OSSP 1-inch

Towing Characteristics:

Speed, FOWAIT DIFBCTION .....eviiiiiiieiie ettt ettt e e bbbt bt et e e et e besbe st e besbesbeene e 15-MPH
Speed, Backward DIFECLION. ........ccuiiiiee et (hand push/pull only)
Turning Radius (CUMD t0 CUID) ..o bbb 372-inches
Tire Size and Pressure:
LS4TSR 20.5x 8.0-10
B Range Tire Pressure (Cold) (See SIdeWall) .........coeiiiiiiiiiiiiceese e 35-PSIG
E Range Tire Pressure (Cold) (See SIdEWaI) ......c.ccveiviiiiiiiceseceese e s 90-PSIG
Other Characteristics:
Double Wall CONSIIUCTION.......cciiieiiieie st sb et b et neera e e e b e srenas S models only
Number of Defueling Ports.........cccoveeveeievevcnicieninnn, Four (4) Drain Tool Ports / One (1) Depuddle/Utility Port
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1.4.4 Auto Shut-off Assembly. The Auto Shut-off As-
sembly prevents the tank from being over-filled by shutting
off the tank vacuum on a “tank full” condition. The “tank
full” condition is equal to the nominal tank size. A 10-
percent vapor/liquid expansion space is provided to ensure
spill-free operation. See Figure 1-1,4.

1.4.5 Drain Tools. The Drain Tools allow for leak-free
draining of bottom sumps. The Drain Tools use vacuum to
adhere to the surface surrounding the sump. A fuel probe
locks into the Drain Tool while simultaneously opening the

sump’s poppet drain valve. Tank vacuum pressure is then
applied to the fuel cell to accomplish draining. See Figure
1-2, 1 through 3.

1.4.6 Drain Tool Vacuum Group. The Drain Tool Vac-
uum Group provides constant vacuum to the Drain Tools.
These vacuum generators produce approximately 18 inches
Hg. The Drain Tool Vacuum Group is separate from the
Tank Vacuum Group to provide a higher vacuum condition
that is not dependant on tank fluid level and not interrupted
by the Auto Shut-off feature.

SealVac Orain Teal
Accassary ki
LTS AN a L

1. ROUND DRAINTOOL

.OVAL DRAIN TOOL

. ELONGATED DRAINTOOL
.FUEL PROBE PIGTAIL

. DEPUDDLING/UTILITY HOSE

= L2 D

n

6. DUPLEX HOSE ASSEMBLY
7. DRAIN TOOL KIT
$. ALIGNMENT TOOL
9.FUEL PROBE

10. FUEL FLOW VIEWING WINDOW

Figure 1-2. Drain Tools and Accessories
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CHAPTER 2

SPECIAL TOOLS AND TEST EQUIPMENT

2.1 GENERAL.

The SealVac is easy to use and easy to maintain. No spe-
cial tools or equipment are needed to service this equipment
except some specific pressure, vacuum, and flow equip-
ment.

2.2 PRESSURE TEST EQUIPMENT.

The following test equipment should be used with the trou-
ble shooting tables contained in Chapter 5 and the Supply
Air Requirements contained in Tables 1-1 through 1-3.

2.2.1 Supply Air Pressure. Supply air pressure readings
can often be found at the source of the supply air. If not, an
air pressure gauge will be needed to service the supply air
system on the unit. These gauges are readily available in
many sizes and configurations. An air pressure gauge ca-
pable of reading 0 to 125 PSI is required to trouble shoot
the equipment.

2.2.2 Supply Air Flow. Supply air flow rate readings
should be obtained at the air connection point of the equip-

ment. An air flow gauge capable of reading 0 to 100
SCFM is required to troubleshoot the equipment.

2.2.3 Vacuum Pressure. Vacuum pressure readings
should be obtained at the point of interest. A vacuum pres-
sure gauge capable of reading 0 to 30 inch Hg is required to
trouble shoot the equipment.

2.2.4 Vacuum Flow. Vacuum flow rate readings should
be obtained at the point of interest. A vacuum flow gauge
capable of reading 0 to 100 SCFM is required to trouble-
shoot the equipment.

2.3 ELECTRICAL TEST EQUIPMENT.

A digital multi-meter is needed to test electrical continuity
of various static bonding/grounding components used in the
SealVac. A meter capable of reading milliohms is required
to troubleshoot the equipment.

2-1/(2-2 blank)
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CHAPTER 3

PREPARATION FOR USE AND SHIPMENT

3.1 PREPARATION FOR USE.

The following set of instructions should be followed prior
to using the unit for the first time or preparing the SealVac
for shipment.

3.2 EIRST TIME USE.

3.2.1 Un-packaging. Un-package the SealVac by:

Remove outer wrapping material.
. Remove equipment from pallet if palletized.
Open manway cover.

o o o o

. Remove Duplex Hose assemblies and Depuddling
Hose from interior of tank.

e. Remove Drain Tools and Fuel Probe Pigtail assembly
from side storage boxes and unwrap.

f. Remove air transport bolts and nuts from Vacuum
System Assembly and store in storage box.

3.2.2 Taking Inventory. After all the components are
removed from the packaging, conduct an inventory to en-
sure all loose items are present. See Table 3-1 for compo-
nents listing.

3.2.3 Storage of Components. Each component has a
storage location in or on the tank weldment.

a. Coil Duplex Hose assemblies and hang on hose hang-
ers.

b. Coil Depuddling Hose and place in Hose Cradle.

¢. Place Drain Tools and Fuel Probe Pigtail assemblies
in storage boxes.

3.3 SHIPMENT.

The SealVac has been designed to be transported by truck
or cargo aircraft.

3.3.1 Preparation for Shipment.
preprocess by following these steps:

Begin the shipping

a. Drain the tank of all liquid products by opening the

drain valve.
|| WARNING

Flammable and combustible vapors must be re-
moved from the tank before shipping to prevent
a fire and/or explosion. Serious injury or death
could occur.

b. Evacuate all flammable and/or combustible vapors
from the tank using an approved ventilation method.

c. Coil Duplex Hose assemblies and the Depuddling
Hose assembly. Place inside the tank through the
manway.

d. Place all other loose items inside the side storage
boxes.

e. Ensure that Manway Assembly, Funnel Cover, and
Vacuum System Assembly are securely latched.

3.3.2 Truck Shipment. To load the SealVac on a truck, a
forklift with fork extensions will be required.

a. Ensure the steps in Paragraph 3.3.1 have been com-
pleted.

b. Set the parking brake.
c. Approach the unit from the front only.

CAUTION

Fork extensions must be in contact with axle
tubes only. Damage to equipment will occur if
the equipment is lifted from any other location.

d. Ensure fork extensions are contacting both the front
and rear axle tubes.
e. Place on truck.

f. Secure to truck bed using attachment points on tank
weldment.



3.3.3 Air Shipment. The SealVac has been designed to
be air transported. Specific aircraft loading procedures take
precedence over the steps described here.

o Q =~ o
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. Ensure the steps in Paragraph 3.3.1 have been com-

pleted.

. Follow specific aircraft loading requirements.

CAUTION

Do not back equipment by any means other than
hand pushing/pulling. Damage to the equipment
will occur if self propelled tow methods are em-
ployed.

Load equipment by towing forward only by self pro-
pelled tow methods or by hand pushing/pulling.

. After placement in aircraft, lock tow bar in upright

position.
Ensure Parking Brake is set.
Ensure Funnel Cover is latched.

. Ensure the Manway Assembly is latched.
. Ensure storage boxes are latched.



CHAPTER 4
OPERATION INSTRUCTIONS

4.1 INTRODUCTION.

The instructions contained in this chapter provide step by
step procedures for operating the SealVac. All three con-
figurations are described in this chapter. All operational
steps are identical except for the 200 gallon size which does
not have a Telescoping Funnel Assembly.

4.2 GENERAL PRECAUTIONS.

Observe all WARNING, CAUTION, and NOTE headings
throughout these instructions. Fuel is inherently flammable
and/or combustible under many conditions. Fully under-
standing the safety and operational characteristics of the
SealVac is crucial for successful and safe fuel handling
operations.

4.3 CONTROLS AND INDICATORS.

Refer to Table 4-1 and Figure 4-1 for descriptions and loca-
tions of all the controls and indicators.

4.4 OPERATION.

The SealVac is designed to perform three major modes of
operation: Vacuum Draining, Depuddling, and Gravity
Draining. Paragraph 4.5 describes supporting operations
that are used in conjunction with these major modes of op-
eration. Paragraph 4.6 describes the theory of operation and
operational steps for the Vacuum Draining mode. Paragraph
4.7 describes the operational steps of the Depuddling mode.
Paragraph 4.8 describes the operation steps of the Gravity
Draining mode. Finally, Paragraph 4.9 describes supple-
mental operations.

FUEL EXTRACTION PORT, (1 OF 4)
FUEL EXTRACTION VALVE, (1 OF 4)
DEPUDDLING/UTILITY HOSE PORT
DEPUDDLING/UTILITY HOSE VALVE
AUTO SHUT-OFF BYPASS VALVE

arwdE

S

N
| D
[ & ve

6. SUPPLY AIR CONNECTOR

7. TANK VACUUM VALVE

8. DRAIN TOOL VACUUM PORT (1 OF 4)
9. DUPLEX HOSE HANGER (1 OF 4)

0. VACUUM GOVERNOR

Figure 4-1. Component Identification - Vacuum System Assembly
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4,5.2 Static Bonding/Grounding. The static bonding/
grounding reels are located at the rear of the tank assembly.
Follow local protocol for static bonding/grounding proce-
dures if different than described here.

a. Ensure parking brake is set. See Paragraph 4.5.1 for

instructions.
|| WARNING

Static bonding/grounding reels are spring loaded.
Ensure that the cable stops before letting loose.
Injury can occur if cable is allowed to retracted
uncontrolled.

b. Locate reel with clamp end and pull cable outward
until desired length has been taken out.

c. Allow cable to retract until it stops.

d. Attach to ramp at an approved bonding/ground loca-
tion.

e. Locate reel with plug end and pull cable outward until
desired length has been taken out.

f. Allow cable to retract unit it stops.

g. Attach to airframe at an approved bonding/grounding
location.

h. To detach, reverse these steps.

4.5.3 Liguid Level Gauge. The liquid level gauge is lo-
cated on top of the tank assembly, rear of the manway as-
sembly. See Chapter 1, Figure 1-1, 6. The liquid level
gauge should be checked prior to, and during any major
mode of operation.

4.5.4 Supply Air Connection. The supply air connector
is located at the front of the tank, near the vacuum system
assembly. See Figure 4-3. The air supply should be within
the parameters specified in Chapter 1, Tables 1-1 through 1-
3

a. Ensure parking brake is set. See Paragraph 4.5.1 for
instructions.

b. Ensure tank vacuum valve (arrow B) is “off”.

¢. Attach air supply hose to connector (arrow A) by
pushing connectors together and turning counter-
clockwise a quarter turn.

d. Secure connection by inserting locking pin into con-
nector safety holes.

e. Disconnect air supply by reversing steps.

NOTE

If supply air is flowing, air will flow to the drain
tool vacuum group even when tank vacuum
valve is closed. This is normal.

Figure 4-3. Supply Air Connector and Tank
Vacuum Valve

45,5 Tank Vacuum Operation. The tank Vacuum
Valve is used to turn the Tank Vacuum Group on and off.
See Figure 4-3.

a. Ensure parking brake is set. See Paragraph 4.5.1 for
instructions.

b. Ensure supply air connection is made. See Paragraph
454,

¢. Turn valve handle to “on” position.
d. Turn off by reversing steps.

456 Auto Shut-off Bypass Valve Operation. The
Auto Shut-off Bypass Valve; see Figure 4-1, 5, is intended
to be used when tank vacuum is needed to clear fuel from
hoses after the tank has reached capacity. The valve by-
passes the Auto Shut-off feature and should be used with
extreme caution. These operational step requires two peo-
ple.




a. Close all Fuel Extraction Valves (2).

|| WARNING

The Auto Shut-off Bypass Valve allows vacuum
operation to resume after the Auto Shut-off fea-
ture stops vacuum operation on tank-full condi-
tions. Overfull conditions and spills are possible
if care is not exercised. Injury and/or exposure
to fuel can occur.

b. Perform steps (c), (d), and (e) simultaneously.

¢. Operator number 1: detach Fuel Probe Pigtail assem-
bly from Drain Tool. Hold Fuel Probe Pigtail assem-
bly in the air to ensure fuel does not drain out.

d. Operator number 2: open Fuel Extraction Valve corre-
sponding to Fuel Probe Pigtail assembly that operator
number 1 is holding.

e. Operator number 2: hold Auto Shut-off Bypass Valve
(5) open (by depressing button) until fuel has been
extracted from Fuel Probe Pigtail assembly that opera-
tor number 1 is holding.

f. Repeat (b) through (e) for remaining Fuel Probe Pig-
tail assemblies that are still being used.

NOTE

This procedure can be used with Depuddling
Mode also on tank-full conditions. Substitute
valve and hose names in instruction to accom-
plish.

4.6 VACUUM DRAINING MODE.

Vacuum Draining refers to draining from under-wing air-
frame sumps using the Drain Tool, Fuel Probe Pigtail as-
sembly, and the Duplex Hose assembly.

4.6.1 Description of Major Components. A description
of the Vacuum Draining components are giving below to
assist the user with understanding how the SealVac per-
forms Vacuum Draining operations.

46.1.1 The Drain Tool Assemblies. The Drain Tools
are used to interface with the aircraft. The Drain Tools
have two parts. The first part is the Vacuum Area that is

used to adhere the tool to the aircraft. The second part is
the Fuel Hub. The Fuel Hub centers and locks the Fuel
Probe that opens the sump poppet drain valve. See Chapter
1, Figure 1-2, 1 through 3.

4.6.1.2 The Fuel Probe Pigtail Assembly. The Fuel
Probe Pigtail assembly is used to open the aircraft’s sump
poppet drain valve. The probe has an adjustable pin that
depresses the poppet valve while locking into the Fuel Hub,
and simultaneously creates a seal between the Fuel Probe
and the Drain Tool. See Chapter 1, Figure 1-2, 4.

4.6.1.3 The Fuel Flow Viewing Window. The Fuel
Flow Viewing Window allows the operator to observe
whether of not fuel is flowing out of the sump drain. See
Figure 1-2, 10.

4.6.1.4 The Duplex Hose Assembly. The Duplex Hose
assembly consists of two individual hoses bundled together.
The 3/4-inch drain hose provides vacuum to the Fuel Probe
Pigtail assembly and drains fuel. The 1/4-inch vacuum
hose provides vacuum to the Drain Tool vacuum area. See
Chapter 1, Figure 1-2, 6.

4.6.2 Vacuum Draining Setup Steps. Before the vac-
uum draining operation can begin, the drain tools and the
fuel probes need to be configured for the airframe to be
drained. Once a setup is established for an airframe, the
setup procedure does not have to be repeated. Refer to Ta-
ble 4-2 for initial setup parameters.

4.6.2.1 Drain Tool Setup. The Drain Tools use two
functional seals. The Hub Seal, see Figure 4-4, 2 creates a
seal around the Fuel Probe. The Vacuum Area Seal (3),
creates the vacuum area that allows the Drain Tool to ad-
here to the airframe. The Oval and Elongated Drain Tools
use either the Flat Vacuum Area Seal or the Contoured
Vacuum Area Seal, depending on the surface profile. Table
4-2 suggests which seal should be used for a specific air-
frame.

4.6.2.1.1 Selection of the Vacuum Seal. When work-
ing with a relatively flat surface, the Flat Vacuum Area Seal
is used. When working with a curved surface, the Con-
toured Vacuum Area Seal is used. Round Drain Tools use
the Short Hub Seals, while the Oval and Elongated Drain
Tools use the Tall Hub Seals.

4.6.2.1.2 Changing the Vacuum and Hub Seals. To
change either the Vacuum Seal or the Hub Seal, follow the
steps described below. See Figure 4-4 for supporting dia-
grams.




1. DRAIN TOOL
2. HUB SEAL
3. VACUUM AREA SEAL

Figure 4-4. Changing Drain Tool Seals

a. Wipe drain tool (1) and seal surfaces free of any fuel
and oil.

b. Grasp seal (2) or (3) and pull directly outward. If seal
will not come loose, use a small screwdriver to care-
fully pry out the seal.

134

Remove any foreign material from seal groove.

d. Orient seal so that the knife edge (reference arrow A)
is pointing away from the drain tool and the tallest
side is along the outer edge.

Lubricate seal with petroleum jelly.

For Vacuum Area Seals, align seal seam (reference
arrow B) along center of long side of oval groove.
The Hub Seals do not have a seam alignment require-
ment.

= @

g. Press firmly while working the seal into the groove.
Start at the seam and work in around the perimeter of
the seal.

h. After seals are installed, connect the vacuum supply
line of the Duplex Hose assembly and verify that the
seal installation is correct by adhering drain tool to
side of tank.

4.6.2.2 Fuel Probe Pigtail Assembly. The Fuel Probe
Pigtail assembly uses a number of different types and
lengths of Fuel Probe Pins. Due to the variety of fuel drain
sump designs, it will be necessary to adjust the length and
type of the Probe Pin. Proper pin length is critical for effi-

cient vacuum draining operations. Too short of a pin will
not fully open the poppet drain. Too long of a pin will fully
open the drain, but will not allow the Fuel Probe to lock
into the Drain Tool.

4.6.2.2.1 Types of Probe Pins. There are two types of
Fuel Probe Pins. The first type is a button head machine
screw. The button head pins are typically used on larger
poppet drain valves. The second type is an Allen head set
screw . The set screw type pins are typically used on
smaller poppet drain valves.

CAUTION

Do not over tighten the Probe Pins. Damage to
the Fuel Probe will occur if Fuel Probe Pins are
over tightened.

4.6.2.2.2 Determining Fuel Probe Pin Length. Use the
following steps to determine proper Fuel Probe Pin length.
See Figure 4-5 for supporting diagrams.
a. Determine which pin type (1) or (2) is most appropri-
ate for the poppet drain valve being opened.
b. Select a medium length Fuel Probe Pin from the pin
kit.
¢. Thread pin (1) or (2) into Fuel Probe end (3) and
tighten.

d. Perform steps in Paragraph 4.6.3 for Vacuum Drain-

WARNING

Poppet drain valves can get stuck open for a
number of reasons. An open poppet drain valve
will allow uncontrolled fuel flow. Exposure to
fuel can occur.

ing, stopping at step (m).

e. Verify that Fuel Probe locks into Drain Tool. If no,
go back to step (b) of these instructions and select a
shorter pin. If yes, continue to step (f) of these in-
structions.

f. Turn on Tank Vacuum Valve.
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. BUTTON HEAD PIN TYPE
. ALLEN HEAD PIN TYPE

. FUEL PROBE

. FUEL FLOW VIEWING WINDOW
. VACUUM BREAKER VALVE
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Figure 4-5. Fuel Probe and Pins

g. Observe Fuel Flow Viewing Window (4). If no, or
small flow is present, turn off tank vacuum and go
back to step (b) of these instructions, selecting the
next longer sized pin. If good fuel flow is present, the
correct pin length has been selected. You may wish to
make a note of the pin length that operates best.

4.6.3 Vacuum Draining Procedure. The Vacuum
Draining procedure can only be performed after the initial
set up instructions in Paragraph 4.6.2 have been finished.
Aircraft specific draining procedure take precedence over
the steps described here. See Figure 4-6 for abridged picto-

CAUTION

Ensure that aircraft fuel cell is properly vented
before applying vacuum. Obstructed fuel cell
vents can cause severe damage to aircraft fuel
cell.

rial description of these steps.

a.

. Attach static bonding/grounding cables.

Ensure the setup procedure outlined in Paragraph
4.6.2 have been completed for the airframe being
drained.

. Position the SealVac within the reach distance of the

35-foot Duplex Hose assembly.

Set parking brake. See Paragraph 4.5.1 for instruc-
tions.

See Para-
graph 4.5.2 for instructions.

Check Liquid Level Gauge for tank capacity. See
Paragraph 4.5.3 for instructions.

Attach air supply hose to the Vacuum System Assem-
bly. See Paragraph 4.5.4 for instructions.

. Uncoil the Duplex Hose assembly and select a Drain

Tool to be used.

. Make Duplex Hose connections to Fuel Extraction

Port and the Drain Tool Vacuum Port at the Vacuum
System Assembly.

Connect Duplex Hose to Fuel Probe Pigtail assembly
and Drain Tool assembly. Ensure vacuum slide valve
at Drain Tool is closed.

Stretch Duplex Hose to point of use. If elevated, se-
cure Duplex Hose to stand with safety lanyard.

NOTE

Use of petroleum jelly on drain tool seals can
ease adherence of tools on some surface such as
around rivets, screws, and over panel gaps. Ap-
ply liberally to seal before adhering.

NOTE

Ensure one is not attempting to seal drain tools
over aircraft wing or fuselage weep holes, as this
may result in vacuum leaks and poor drain tool
sealing.

. Insert Alignment tool into Drain Tool.
. Align Drain Tool and Alignment tool to aircraft sump

poppet drain valve.

.While aligned, push up on slide valve (open valve)

and adhere Drain Tool to surface.

. Return to the SealVac and turn on the Tank Vacuum

Valve.

. Return to Drain Tool and insert the Fuel Probe Pigtail

assembly into the Fuel Hub. Lock probe by turning a
quarter turn until probe stops.



STEP 2:

« CONNECT VACUUM
LINE OF DUPLEX
HOSE TO DRAIN TOOL
(ARROW A) (i)

e INSERT ALIGNMENT
TOOL INTO FUEL HUB
OF DRAIN TOOL AND
ALIGN WITH SUMP (k)

e OPEN SLIDE VALVE
(ARROW B) (m)

STEP 3:
e TURN ON TANK VACUUM (n)

U

STEP 4:

o INSERT FUEL PROBE PIG-
TAIL INTO DRAIN TOOL
FUEL HUB. (0)

NOTE

FUEL WILL START
FLOWING IMMEDIATELY

R U

/ B
[
STEP 5:
o OBSERVE FUEL FLOW (q)
A ¢ REVERSE STEPS TO FINISH
\ OPERATION

STEP 1:

POSITION WITHIN 35-FEET (b)

SET PARKING BRAKE (c)

ATTACH STATIC GROUNDING REELS (d)
CHECK LIQUID LEVEL GAUGE (¢)

ATTACH AIR SUPPLY (f)

UNCOIL HOSES AND ATTACH TO UNIT (g)(h)

Figure 4-6. Vacuum Draining Steps
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Table 4-2. Drain Tool Setup And Usage for Select Airframes

Wing - Wing - Wing - Conformal Wing Fuselage
Airframe Outer Middle Outer Fuselage Tank Drop Tank | Drop Tank
A-10 NA NA NA NA NA NA NA
Es, Os, Oc Es
B-1B Os Os Os (optional (fuselage NA NA
tank) center)
B-2 NA NA NA NA NA NA NA
B-52 Os Os Os Os NA NA NA
C-5 Os Os Os Os NA NA NA
Os
C-17 Os Os Os (extended NA NA NA
range)

CV-22 Es, Os Es, Os Es, Os Es, Os NA NA NA
C-130 Os Os Os Os NA Oc NA
F-15 Oc Oc Oc NA Es Oc Oc
F-16 NA NA NA Rs, Os NA Oc Oc
F-22 NA NA NA NA NA Oc NA
KC-135 Os Os Os Os, R NA NA NA
T-38 NA NA NA Es NA NA NA

E - Elongated Drain Tool s - flat seal (E and O Drain Tools)

O - Oval Drain Tool ¢ - contoured seal (E and O Drain Tools

R - Round Drain Tool NA - Not Applicable
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p. Stop draining if hub seal leaks fuel.
g. Observe fuel flow in Fuel Flow Viewing Window;

4.7

see Figure 4-5, 4.

To stop draining, push and hold Vacuum Breaker
Valve; see Figure 4-5, 5, on probe, un-lock probe and
pull out of drain tool.

Allow vacuum to clear fuel in Duplex Hose.
Turn off Tank Vacuum Valve.

. Remove Drain Tool by pulling down on slide valve

(close valve) and remove tool.

. Coil Duplex Hose and store Drain Tools.

Depuddling Mode. Depuddling operations are per-

formed by using the 1-inch by 35 or 50-foot Depuddling
Hose assembly. Aircraft specific depuddling procedures
take precedence over the steps described here.

i.
j.

4.8

Position the SealVac within the reach distance of the
35 or 50-foot Depuddling Hose assembly.

. Set parking brake. See Paragraph 4.5.1 for instruc-

tions.

Attach static bonding/grounding cables.
graph 4.5.2 for instructions.

See Para-

. Check Liquid Level Gauge for tank capacity. See

Paragraph 4.5.3 for instructions.

|| WARNING

Ensure that the tank has enough capacity to re-
ceive the amount of fuel being drained. The
Auto Shut-off feature of the SealVac is not avail-
able for gravity draining operations. Overfill
and spill conditions can occur resulting in expo-
sure to fuel.

Attach air supply hose to the Vacuum System Assem-
bly. See Paragraph 4.5.4 for instructions.

Remove Depuddling Hose from Hose Cradle and un-
coil.

. Turn on tank vacuum by opening the Tank Vacuum

Valve. See Paragraph 4.5.5 for instructions.

. Open Depuddling Port Valve (See Figure 4-1,3).

Perform depuddling operation.
Stop operation by reversing steps.

Gravity Draining Mode. The Telescoping Funnel is

designed for Gravity Draining operations. The following

W b

o~

R r~
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FUNNEL LID &

FUNNEL SCREEN |
. TELESCOPING >

SECTIONS

CLAAPHANDLE o / 3

4
= e K

Figure 4-7. Telescoping Funnel Operation

WARNING

Operation of the Telescoping Funnel Assembly
inherently involves pinch points. Use gloves and
ensure clamps are secured before letting go of
the sections being raised or lowered. Injury from
falling funnel sections could occur.

instructions describe how to use the Telescoping Funnel.
Use Figure 4-7 for the following steps.

a.

Q = o o

Position SealVac so that the Telescoping Funnel is
under the drain point.

Set parking brake. See Paragraph 4.5.1 for instruc-
tions.

Attach static bonding/grounding cables to approved
location. See Paragraph 4.5.2 for instructions.

Open cover (1) to expose funnel.

Inspect funnel and screen (2) for obstructions.

Raise upper most section (3) of funnel assembly.
Secure clamp by handle (4) when either the section is
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Figure 4-9. Releasing the Tow Bar

a. Ensure the parking brake is set. See Paragraph 4.5.1
for instructions.

b. Attach static bonding/grounding cables. See Para-
graph 4.5.2 for instruction.

Ensure Tank Drain Valve (2) is closed.
. Remove cam lock plug (3).
Attach drain hose if applicable.

- ® o o

Ensure drain hose is attached at opposite end to ap-
proved source.

Open Tank Drain Valve (2).

h. Open Funnel Isolation Valve (3).

i. Complete drain operation.

j. Reverse steps upon completion of drain operation.

«

4.9.4 Checking the Sediment Chamber. The Sedi-
ment Chamber collects foreign objects/debris (FOD) from
the fuel being extracted by Vacuum Draining and Depud-
dling modes. To check for FOD, follow these steps. Use
Figure 4-10 while performing this steps.

a. Ensure parking brake is set. See Paragraph 4.5.1 for
instructions.

WARNING

The Vacuum System Assembly weighs approxi-
mately 90-pounds. The use of two people is
recommended to remove the assembly. Injury
could result from a one person lift.

b. Disconnect air supply. See Paragraph 4.5.4 for in-
structions.

c¢. Disconnect Auto Shut-off pneumatic lines (reference
arrow A) and the bond strap (reference arrow B).

d. Unlatch rubber straps, four places (reference arrow C).

e. Lift vacuum system assembly/sediment chamber lid
assembly vertically and place to the side. Two people
should perform this step.

f. Remove FOD from chamber.
g. Reassemble in reverse order.

4.9.5 Taking Fuel Samples. The Sample Port valve lo-
cated at the rear of the tank can be used to take fuel sam-
ples.

a. Ensure parking brake is set. See Paragraph 4.5.1 for

D

Figure 4-10. Accessing the Sediment Chamber

4-11/(4-12 blank)
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CHAPTER 5
MAINTENANCE INSTRUCTIONS

5.1 OPERATIONAL CHECKOUT.

Operational checkout is performed during the course of
normal operation. While the SealVac is operating nor-
mally, it may be assumed that no repair is required. How-
ever, the preventive maintenance procedures may be pre-
formed at regular intervals or in accordance with standard
shop procedures; which ever is more suitable.

5.2 INSPECTION AND PREVENTIVE MAINTE-
NANCE.

5.2.1 Inspection. Prior to each day’s use, determine that
the equipment is in serviceable condition by performing a
daily inspection. A daily inspection check sheet is illus-
trated in Table 5-10.

5.2.2 Preventive Maintenance. Paragraph 5.5 contains
preventive maintenance items and intervals.

5.3 REPAIR AND REPLACE INSTRUCTIONS.

|| WARNING

The parking brakes must be set while performing
maintenance procedures. Approved jack stands
and wheel chocks must also be used. Serious
injury or death may occur from rolling, or falling
equipment.

The following procedures are for the disassembly, repair,
replacement, and reassembly of the various component
groups of the equipment. Perform only those steps neces-
sary to effect the desired repairs.

5.3.1 General Tank Equipment. This procedure covers
all components attached to the tank by means of threaded
pipe connections. No specific maintenance instructions for
disassembly or reassembly are needed for components at-
tached to the tank by pipe threads. The following mainte-
nance steps describe how to properly apply pipe joint seal-
ing compounds. Pipe joint sealing compounds should be
approved for fuel service.

WARNING

Ensure that the tank is free of fuel and flamma-
ble and/or combustible vapors before performing
any maintenance operation involving the tank.
Serious injury or death could occur.

a. Remove component(s) that need to be repaired or re-
placed.

b. Remove old pipe sealing compound from component
(s) by wire brush or approved solvent. If solvent is
used, allow component(s) to dry before proceeding.

c. Inspect threads for damage. Replace component(s)
that have damage.

d. Apply an even coat of pipe joint sealing compound
across and all the around the first four threads. The
coat thickness should fill the thread “valleys”, and no
more.

e. Hand start the threaded component(s) and tighten until
hand-tight. Do not cross thread components.

f. Tighten component(s) until a leak-free connection is
achieved.

5.3.2 Vacuum System Assembly. The Vacuum System
Assembly consists of three main groups that are accessed
by removing the Vacuum System Assembly cover. The
Drain Tool Vacuum Group is detailed in Paragraph 5.3.2.1.
The Control Valving Group is detailed in Paragraph 5.3.2.2.
The Tank Vacuum Group is detailed in Paragraph 5.3.2.3.
The following maintenance steps allow access to all three
groups.

a. Remove all hose assemblies from connection points
and hangers.

b. Disconnect Auto Shut-off Assembly control lines
(Figure 5-1, reference arrow A)

c. Disconnect static bond wire (Figure 5-1, reference
arrow B).

d. Unlatch rubber hold downs (Figure 5-1, reference ar-
row C).



Figure 5-1. Vacuum System Removal

|| WARNING

The Vacuum System Assembly weighs approxi-
mately 90-pounds. The use of two people is
recommended to remove the assembly. Injury
could result from a one person lift.

e. Lift Vacuum System Assembly vertically and place on
work bench. This should be done by two people.

g. Detach pneumatic tube from Drain Tool Vacuum
Group at connection points on manifold (Figure 5-2,
reference arrow A).

h. Remove nuts (1), six places; and bypass valve nut (2)
to remove cover and Drain Tool Vacuum Group. En-
sure that Auto Shut-off Bypass Valve is free from
cover before removing. See Figure 5-2.

i. Reassemble in reverse order. Ensure Sediment Cham-
ber Gasket is installed and is in good condition.

5.3.2.1 Drain Tool Vacuum Group. The Drain Tool
Vacuum Group is contained inside of the Vacuum System
Assembly cover. Follow the maintenance step in Paragraph
5.3.2 before beginning the next maintenance steps. See
Figure 5-3 for the following steps.

a. Remove quick disconnect fittings (5) and close nip-
ples (6).

1. NUTS, 6 PLACES
2. NUT, BYPASS VALVE

Figure 5-2. Vacuum System Assembly Cover Removal

1. TUBE CONNECTOR

5. Q. D. FITTING
2. BOLT 6. CLOSE NIPPLE
7
8

3. NYLON INSERT NUT
4. VACUUM GENERATOR

. HEXPLUG
. CLOSE NIPPLE

Figure 5-3. Drain Tool Vacuum Group




b. Remove bolts (2) and nuts (3). Separate manifold
from cover.

Remove vacuum generators (4).

. Remove close nipples (8) and hex plugs (7).

Remove tube fittings (1) from vacuum generators (4).
Repair / replace components.

. Reassembly in reverse order.

Q@ = ® o o

5.3.2.2 Control Valving Group. The Control Valving
Group is located wunder the Vacuum System Assembly
cover. Follow the maintenance steps in Paragraph 5.3.2
before beginning the next maintenance steps. See Figure 5-
4 for the following steps.

a. Remove pneumatic lines coming from the Auto Shut-
off Assembly (not shown) from the Control Valve (6)
and Auto Shut-off Bypass Valve (5) by releasing tube
connectors. This will free the Auto Shut-off Bypass
Valve from the group.

1. TUBE CONNECTOR 6. CONTROL VALVE

2. TUBE CONNECTOR 7. NYLON INSERT NUT
3. MANIFOLD 8. WASHER

4. AIR CONNECTOR 9. BOLTS

5. BYPASS VALVE

Figure 5-4. Control Valving Group

@ 7
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1. VACUUM GENERATOR 6. LOCK WASHER
2. GASKET 7. BOLT
3. STREET ELBOW 8. HOSE CLAMP
4. BALL VALVE 9. HOSE
5. CLOSE NIPPLE

Figure 5-5. Tank Vacuum Group

b. Remove remaining pneumatic tubes from tube con-
nectors (1) and (2), at the manifold (3), and Control
Valve (6).

¢. Remove manifold (3) from Sediment Chamber Lid by
removing nuts (7), washers (8), and bolts (9).
d. Replace / repair components.

e. Reassemble in reverse order.

5.3.2.3 Tank Vacuum Group. The Tank Vacuum Group
is mounted to the Sediment Chamber Lid. Follow the main-
tenance steps in Paragraph 5.3.2 before beginning the next
maintenance steps. See Figure 5-5 for the following steps.

a. Detach pneumatic lines to Control Valve as describes
in Paragraph 5.3.2.2.

b. Remove bolts (7) and lock washers (6).



1. GOVERNOR COVER
2. SPRING GUARD

3. VACUUM GOVERNOR
4. COUPLING

5.3.4 All Other Vacuum System Assembly Compo-
nents. The remaining components of the Vacuum System
Assembly (e.g. Fuel Extraction Ports and Duplex Hose
Hangars) do not merit maintenance steps for disassemble
and reassembly. When performing maintenance steps on
pipe thread connection, follow the steps described in Para-
graph 5.3.1

5.3.5 Auto Shut-off Assembly. The auto shut-off as-
sembly is located in the front of the tank weldment. Use
Figure 5-7 for the following maintenance steps.

a. Remove pneumatic tubes from the Vacuum System
Assembly by releasing the quick disconnect fittings
(see Figure 5-1, reference arrow A).

b. Remove bolts (11) and nuts (9); four places. Lift Auto
Shut-off Assembly vertically to remove from tank,
note presence of gasket (10).

Figure 5-6. Vacuum Governor

c¢. Lift vacuum generator vertically to remove. Note
presence of gasket (2).

d. Disassembly Tank Vacuum Valve (4), street elbows
(3), and nipples (5), as needed.

e. Reassemble in reverse order. Refer to Paragraph 5.3.1
for pipe joint sealing compound instructions.

5.3.3 Vacuum Governor. Use Figure 5-6 for the follow-
ing maintenance steps. The Vacuum Governor is located on
the right side of the Vacuum System Assembly.

a. Remove vacuum governor cover (1), by unscrewing
component (2) from the assembly.

b. Remove vacuum governor (3) from Sediment Cham-
ber Lid fitting (4).

c. Replace components

d. Reassemble in reverse order. Refer to Paragraph 5.3.1
for pipe joint sealing compound instructions.

. BODY
. CONTROL VALVE
. MUFFLER

. STREET ELBOW

. Q.D. FITTING, MALE

. Q.D. FITTING, FEMALE
. VALVE BOLT

. VALVE NUT

. ASSEMBLY NUT

10. GASKET

11. ASSEMBLY BOLT

12. FLOAT ROD 12
13. FLOAT BALL
14. RETAINER CLIP

OCOONOOUTDWNPE

Figure 5-7. Auto Shut-off Assembly



¢. Remove bolts (7) and nuts (8) to detach control valve
(2) from body (1).

d. Remove fittings (5), (6), and (4) and pneumatic muf-
fler (3) as needed.

e. Remove retainer clip (14) to remove float rod (12)
from body (1).

f. Un-thread float rod (12) from float (13). Use caution
not to damage float by puncturing it during mainte-
nance activities.

g. Repair / replace components.
h. Reassemble in reverse order.

5.3.6 Manway Assembly. The manway assembly is lo-
cated on the top of the tank. The manway assembly has
one adjustment point, see Paragraph 5.3.6.2 for adjustment
steps. Use Figure 5-8 for the following maintenance steps.

5
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1. CROSS ARM 7. CROSS ARM NUT
2. FLIP LOCK 8. FLIP LOCK BOLT
3. LID 9. FLIP LOCK NUT
4. GASKET 10. NUT
5. GASKET RETAINER 11. ADJUSTMENT NUT
6. CROSS ARM BOLT

Figure 5-8. Manway Assembly

5.3.6.1 Disassembly / Reassembly Steps.
a. Open handle (2).

Open Manway Assembly.

Remove nut (7).

Remove gasket retainer (5), gasket (4), and lid (3).
Remove bolt (6) and nut (10) to remove cross-arm (1).
Repair / replace components

@ - ®© o o T

Reassemble in reverse order, leaving nut (7) only par-
tially threaded onto cross arm (1).

h. Adjust manway as indicated in Paragraph 5.3.6.2,
starting at step (b).

5.3.6.2 Adjustment. Perform the following procedures to
adjust the manway assembly.

a. Open handle (2).
b. Open Manway Assembly.

c. Rotate nut (11) to adjust lid position. Turn clockwise
to move lid closer to the tank. Turn counter clockwise
to move the lid away from the tank.

d. Tighten nut (7) until snug.

5.3.7 Telescoping Funnel Assembly. The Telescoping
Funnel Assembly is located at the top, rear of the tank. The
assembly consists of (starting at the top), a cover assembly
(See Paragraph 5.3.7.1), a gasket (Paragraph 5.3.7.2), a fun-
nel screen (See Paragraph 5.3.7.3), a funnel section and four
telescoping sections (See Paragraph 5.3.7.4), and a base
clamp (See Paragraph 5.3.7.5).

5.3.7.1 Funnel Cover Assembly. See Figure 5-9. The
funnel cover (1) is removed by removing nut (6) and bolt

).

5.3.7.2 Funnel Gasket. See Figure 5-9. The funnel gas-
ket (3) is replaced by opening funnel cover (1). Remove
damaged gasket and install new one.

5.3.7.3 FEunnel Screen. The funnel screen (2), prevents
FOD from entering the tank. The screen is replaced by
opening the funnel cover and removing nut (7). Replace
screen and reinstall nut. See Figure 5-9.

5.3.7.4 Funnel and Telescoping Sections. The funnel
section (4) and telescoping sections are removed independ-
ently; starting at the uppermost sub-assembly, until the sec-
tion needing repair/replacement is reached.
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. SCREEN

. FUNNEL CONE

. SCREEN NUT

LID

GASKET

BOLT
NUT

.

Figure 5-9. Funnel Section Assembly

Rotate each subassembly, starting with the upper most
section, 180-degrees so that the clamp handle points
toward the front of the tank (toward the tow bar.)

. Lift each section vertically until almost free from

clamp below.

When bottom edge of tube reaches clamp, lift firmly
and rotate assembly slightly clockwise and counter-
clockwise to guide alignment detent past alignment
notch in clamp. See Figure 5-10, reference arrow A.

. Remove set screw (1), then remove clamp handle (2)

to release clamp wedge (3). See Figure 5-10.
Repair/replace damaged components.
Reassembly in reverse order.

5.3.7.5

Base Clamp. The base clamp (4), is attached

directly to the tank. See Figure 5-10.

® o o

Rotate entire funnel assembly (all telescoping section
and funnel section) 180 degrees until clamp handles
are facing the front of the tank (toward the tow bar).

Lift entire funnel assembly by the largest telescoping
section. When bottom edge of bottom telescoping
section tube reaches the base clamp (4), lift firmly and
rotate assembly slightly clockwise and counter-
clockwise to guide alignment detent past alignment
notch in base clamp (see reference arrow A).

Remove bolts (5) and lock washers (6).
Repair / replace components.
Reassembly in reverse order.

. SET SCREW

. CLAMP HANDLE
. CLAMP WEDGE
. BASE CLAMP
BOLT

. LOCK WASHER

oCUAWN R

Figure 5-10. General Clamp Diagram



5.3.8 Front Undercarriage Assembly. The Front Un-
dercarriage assembly consists of a wheel assembly (See
Paragraph 5.3.8.1), a hub assembly (See Paragraph 5.3.8.2),
a spindle assembly (See Paragraph 5.3.8.3), a tow latch
assembly (See Paragraph 5.3.8.4), a steering arm assembly
(See Paragraph 5.3.8.5), and an adjustable tie rod assembly
(See Paragraph 5.3.8.6). The Wheel Assembly is dis-
cussed in Paragraph 5.3.10.

5.3.8.1 Front Wheel Assembly Removal. To remove
the wheel assembly, the equipment must have the front end
raised and placed on approved jack stands.

|| WARNING

Use suitable lifting and support equipment when
performing these steps. Serious injury or death
could occur from rolling or falling equipment.

a. Loosen lug nuts on wheel assembly requiring mainte-
nance 1 turn while equipment is still on the ground.

b. Raise equipment with suitable maintenance jack (see
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Figure 5-11, reference arrow A for jack placement)
high enough to remove wheel assembly.

c. Place approved jack stands under front axle (see Fig-
ure 5-11, reference arrow B for stand placement).

d. Remove lug nuts of wheel assembly needing mainte-
nance, and remove.

5.3.8.2 Front Hub Assembly. To remove the front hub
assembly, follow the maintenance steps in Paragraph
5.3.8.1 before beginning the next steps. See Figure 5-12.

a. Remove dust cap (1) by lightly tapping with a rubber
hammer.

b. Remove cotter pin (2), castle nut (3), and washer (4).

¢. Grasp front hub (7) and pull outward firmly. Ensure
that bearing (5) doesn't fall from hub and strike the
ground.

d. Remove bearing (5), seal (10), and bearing (9) from
the front hub (7).

e. Using a suitable H-frame press, remove bearing races
(6) and (8).

f. Replace components and grease bearings before reas-
sembly.

g. Reassemble in reverse order. Castle nut (3) should be
tightened until the hub assembly rotates barely past
free.

/5
0//

1. HUB 6. COTTER PIN

2. OUTER RACE 7. DUST CAP

3. OUTER BEARING 8. INNER RACE

4. WASHER 9. INNER BEARING
5. CASTLE NUT 10. SEAL

Figure 5-11. Generic Undercarriage Lift Points

Figure 5-12. Front Hub Assembly
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5.3.8.3 Spindle Assembly. To remove the spindle as-
sembly, follow the maintenance steps in Paragraph 5.3.8.2
before beginning the next steps. See Figure 5-14.

a. Remove nut (17) and washer (16).

1. TOW BAR
2. HAIR PIN
3. HITCHPIN

b. Remove nut (21) and washer (20).

¢. Remove king pin (14) from yoke by using a rubber
hammer.

d. Grasp spindle assembly (18) and rotate toward front
of tank until free of yoke.

e. Remove spindle assembly from tie rod (15).

f. Remove bushings (19) with bronze punch and ham-
mer.

g. Repair / replace components.

h. Reassembly in reverse order. Nut (21) should not be
tighten past snug.

5.3.8.4 Tow Latch Assembly. The tow latch assembly is
used to secure the tow bar in the upright position. see Fig-
ure 5-14.

a. Remove tow bar (1) by placing the tow bar in up-
right, latched position. Remove hair pin (2). While
holding onto tow bar, place foot on toe latch assembly
(see reference arrow A) and depress.

b. Pull hitch pin (3) from steering arm assembly and
place tow bar to the side.

NOTE

Removing hitch pin from steering arm assembly
will free tow bar. Prevent tow bar from falling
by holding it firmly until free. Set aside.

¢. See Figure 5-14 for the remaining steps. Remove bolt
(7) and nut (10).

d. Rotate toe latch plate (9) downward to free from as-
sembly.

e. Detach spring (8) from toe latch plate (9) and spring
anchor (24).

5.3.8.5 Steering Arm Assembly. To remove the steer-
ing arm assembly, follow the maintenance steps in Para-
graph 5.3.8.4 before beginning the next steps. See Figure
5-14.

5-8

Figure 5-13. Tow Bar Removal

a. Remove thin lock nut (1).
b. Remove nuts (17) and flat washers (16).
. Remove bolts (22) and nuts (5). Allow lower steering

arm subassembly (11), bushing (3), and tie rod assem-
bly (12) to drop down; place to the side.

. Lift upper steering arm subassembly vertically to clear

pivot pin (reference arrow A), then pull outward to
clear tank and front axle tube.

. Remove tie rod assembly (12) by removing nut (6)

and flat washer (4). Note presence of bushings (23).

. Repair / replace components.
. Reassemble in reverse order.



1. THINLOCE NUT 7. BOLT

2. UFEER S§TEEFING ARM 3. 8PFING

3. PIVOT BUSHING & NYLON INSEFT NUT

4. FLATWASHEER. 10. NYLOW INSERT WNUT

3. NYLON INSEFT NUT 11. LORVER. STEERIMG AFM
6. NYLON INSEFT NUT 12. TIE FODy AREY

15, JAMNUT 18, KINGEPIY BUSHING
14 KINGPIN 20 FLATWASHER

15. TE ROD EMND 21, KINGPIN MUT

16. FLATWASHER 22 BOLT

17. WYLOM INSERT MNUT 23. TIE ROD BUSHING
13. SPINDLE ARSEMBLY 24 EPFING ANCHOR

Figure 5-14. Front Undercarriage Exploded Assembly

5.3.8.6 Tie Rod Assembly. The tie rod assembly is re-
moved by the following steps. See Figure 5-14.

a. Start by following the steps in Paragraph 5.3.8.5.
Note presence and location of bushings (23) when
removing tie rod assembly from steering arm assem-
bly.

b. Disassembly tie rod assembly by unthreaded compo-
nents. Before disassembly, mark tie rod length with
masking tape.

c. Repair / replace components.

d. Reassemble in reverse order. Note that tie rod ends
angle downward toward tie rod ends when reassem-
bling.

e. Adjust tire toe in /toe out as needed.

5.3.8.7 Front Undercarriage Assembly Removal. To
remove the entire Front Undercarriage assembly, the equip-
ment must have the front end raised. See Figure 5-15 for
these steps.




. Place tow bar (1) in the up position.
Raise jack to apply slight pressure on assembly.
Remove bolts (2) and nuts (3).

. Carefully lower jack and assembly until wheels are on
the ground and front axle tube clears tank mounts (4).

h. Pull Front Undercarriage forward. Note location of
rubber mounting pads (5).

i. Reassembly in reverse order.

Q = o o

BOLT
NUT
TANE MOUNT

. MOUNTING PAD

b e b b

Figure 5-15. Removal of Front Undercarriage

|| WARNING

Use suitable lifting and support equipment when
performing these steps. Serious injury or death
could occur from rolling or falling equipment.

|| WARNING

The Front Undercarriage will become unstable
when the wheels make contact with the ground.
Serious injury could result from unexpected
movement if proper attention is not being ob-
served.

a. Raise equipment with suitable maintenance jack (see 1. REAR HUB/DRUM ASSY 8. NYLON INSERT NUT
Figure 5-11, reference arrow A for jack placement) to g MECHANICAL BRAKE g- MOUNT BOLT
K . RUBBER PAD 10. REAR AXLE
arl]low ford4 inches of space between the wheels and 4 SPINDLE 11 NYLON INSERT NUT
the ground. 5. JAM NUT 12. BRAKE NUT
b. Place cribbing under tank skids (see Figure 5-11, ref- 6. PINCH BOLT 13. BRAKE WASHER
. . 7. BOLT 14. BRAKE BOLT
erence points C) to safely support the equipment.
c. Lower onto cribhing. Leave jack in place. Figure 5-16. Rear Undercarriage
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5.3.9 Rear Undercarriage Assembly. See Figure 5-16
for the following maintenance steps. The rear undercar-
riage assembly consists of: a wheel assembly, a hub and
brake drum assembly (1), a mechanical parking brake as-
sembly (2), a rear spindle (4), and the axle (10).

5.3.9.1 Rear Wheel Assembly Removal. To remove
the wheel assembly, the equipment must have the back end
raised and placed on approved jack stands.

|| WARNING

Use suitable lifting and support equipment when
performing these steps. Serious injury or death
could occur from rolling or falling equipment.

NOTE

Figure 5-11 is generic for both the Front Under-
carriage and Rear Undercarriage. Points A and
B are similar on both axles.

a. Raise equipment with suitable maintenance jack (see
Figure 5-11, reference arrow A for jack placement)
high enough to remove wheel assembly.

b. Place approved jack stands under rear axle (see Figure
5-11, reference arrow B for stand placement).

¢. Remove lug nuts of wheel assembly needing mainte-
nance, and remove.

5.3.9.2 Rear Hub / Brake Drum Assembly. To remove
the rear hub and brake drum assembly, follow the mainte-
nance steps in Paragraph 5.3.9.1 before beginning the next
steps. See Figure 5-17.

a. Remove dust cap (1) by lightly tapping with a rubber
hammer.

b. Remove cotter pin (2), castle nut (3), and washer (4).

c. Grasp front hub (7) and drum (8). Pull outward firmly.
Ensure that bearing (5) doesn't fall from hub and
strike the ground.

d. Remove bearing (5), seal (11), and bearing (10) from
the rear hub (7).

e. Using a suitable H-frame press, remove bearing races
(6) and (9).

f. Remove drum (8) by pressing out wheel studs (12) in
suitable H-frame press.

/!

8 /

76/'/«
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1. DUST CAP 7. HUB

2. COTTERPIN 8. BRAKE DRUM

3. CASTLE NUT 9. INNER RACE

4. SPINDLE WASHER 10. INNER BEARING
5. OUTER BEARING 11. SEAL

6. OUTER RACE 12. WHEEL STUDS

Figure 5-17. Rear Hub and Brake Drum

g. Replace components and grease bearings before reas-
sembly.

h. Reassemble in reverse order. Castle nut (3) should be
tightened until the hub assembly rotates barely past
free.

5.3.9.3 Parking Brake Assembly. The parking brake
assembly consists of a brake handle and cable assembly
(See Paragraph 5.3.9.3.1), and a mechanical brake assembly
(See Paragraph 5.3.9.3.2). The parking brake assembly is
adjusted by following the instructions in Paragraph
5.3.9.33.

5.3.9.3.1 Brake Handle and Cable Assembly. The
brake handle and cable assembly only need to be disassem-
bled to the point that the repair is needed. These instruc-
tions start at the wheel assembly and progress toward the
brake handle. See Figure 5-19.

a. Remove cotter pin (13) and clevis pin (14) to release
clevis (12).

b. Unthread clevis (12) from cable (11).
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1. BACKING PLATE 6. BOLT

2. BRAKE SHOE 7.NUT

3. SPRING 8. LOCK WASHER
4.CAM BOLT 9. HOLD DOWN SPRINT
5. CAM ARM

Figure 5-18. Mechanical Parking Brake

¢. Remove nut (15) and remove cable housing (10) from
bracket.

d. Remove nut at opposite end of cable and disassemble
cable linkage parts (6), (7), (8), and (9).

e. Repeat steps a. through d. for opposite side.
f. Remove nut (4) to release cable equalizer (5).

g. Repeat step c. for cable housing leading to brake han-
dle.

h. Remove nut at opposite end of cable and release cable
by disassembling cable linkage from brake handle (1).

i. Remove bolts (2) and nuts (3) to free brake handle (1).
j. Reassembly in reverse order.

5.3.9.3.2 Mechanical Brake Assembly. The mechanical
brake assembly is disassembled by following the steps de-
scribed here. The assembly can be disassembled while at-
tached to the rear spindle or removed from the unit. See
Figure 5-18.

a. Remove Rear Wheel Assembly as described in para-
graph 5.3.9.1.

b. Remove Rear Hub and Brake Drum Assembly as de-
scribed in Paragraph 5.3.9.2
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¢. Remove brake cable end from arm (5) as described in
Paragraph 5.3.9.3.1, step (a).

d. Remove nuts (12), washers (13), and bolts (14) shown
in Figure 5-16.

e. Remove Mechanical Brake Assembly and place on
flat surface.

NOTE

Steps (d) and (e) are needed only if Mechanical
Brake Assembly is to be removed from the axle.

f. Remove spring (3).

g. Release brake shoes (2) by removing springs (9) from
the backing plate (1).

h. Remove nut (7), lock washer (8), and bolt (6) to re-
lease arm (5).

i. Remove brake cam (4) by pulling directly outward.
j. Reassembly in reverse order.

5.3.9.3.3 Parking Brake Adjustment. The parking brake
can be adjusted at three different locations. An in-field
adjustment can be made at the brake handle by turning the
handle cap clockwise to tighten brakes and counter-
clockwise to loosen the brakes (see reference arrow D.)
This adjustment must be made with the brake handle in the
off position. Maintenance level adjustments can be made at
reference arrow E and reference arrow F (each side).

5.3.9.4 Rear Spindle. To remove the rear spindle, follow
the maintenance steps described in this paragraph. See Fig-
ure 5-16.

a. Remove Rear Wheel Assembly as described in Para-
graph 5.3.9.1 for the side needing repair.

b. Remove Rear Hub and Brake Drum as described in
Paragraph 5.3.9.2 for the side needing repair.

¢. Remove Mechanical Brake Assembly as described in
Paragraph 5.3.9.3 for the side needing repair.

d. Loosen jam nut (5) and remove bolt (6).
e. Remove nut (11) and bolt (7).

f. Pull rear spindle (4) directly outward to free from axle
tube (10).

g. Reinstall in reverse order.



1. BRAKE HANDLE 9. COTTER PIN

2.BOLT 10. CABLE HOUSING (TYP)
3. NUT 11. BRAKE CABLE

5. EQUALIZER NUT 12. CLEVIS

6. EQUALIZER 13. COTTERPIN

7. LINKAGE 14. CLEVIS PIN

8. LINKAGE PIN 15. CABLE HOUSING NUT

Figure 5-19. Brake Handle and Cable Assembly
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5.3.9.5 Rear Undercarriage Assembly Removal. To
remove the entire Rear Undercarriage assembly, the equip-
ment must have the back end raised. See Figure 5-16 for

|| WARNING

Use suitable lifting and support equipment when
performing these steps. Serious injury or death
could occur from rolling or falling equipment.

these instructions.

a. Raise equipment with suitable maintenance jack (see
Figure 5-11, reference arrow A for jack placement)
and allow for 2-inches of space between the wheels
and the ground.

b. Place cribbing under tank skids (see Figure 5-11, ref-
erence points C) to safely support the equipment.

c. Lower onto cribbing. Leave jack in place.

d. Disconnect parking brake cables at mechanical brake
assembly as described in Paragraph 5.3.9.1, step (a).

e. Raise jack to apply slight pressure on assembly.

f. Remove mounting nuts and bolts from both sides of
axle assembly.

g. Carefully lower jack and assembly until wheels are on

~N—
D

]
v

1. BOLTS 5.SPLIT RIM

2. SPLIT RIM FOR STEM 6. LOCK WASHER
3. TIRE 7.NUTS

4. INNER TUBE

Figure 5-20. Wheel Assembly
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the ground and front axle tube clears tank mounts.
5.3.10 Wheel Assembly. The Wheel assembly is a two-
piece, split rim design. Use Figure 5-20 for the following
maintenance steps.

a. Remove wheel assembly as described in Paragraph
5.3.9.1 for the side needing repair.

b. Release air pressure from the inner tube by depressing
stem valve or by removing the stem valve.

¢. Remove nuts (7), lock washers (6), and bolts (1).
d. Separate split-rims (2) and (5) from tire (3).

e. Remove inner tube (4) from tire (3). Reassembly in
reverse order. Ensure that inner tube stem is posi-
tioned through access hole in split-rim.

f. Torque nuts (6) to 150-foot-pounds before applying
air pressure to wheel.

5.4 TROUBLE SHOOTING.

The trouble shooting paragraphs and tables outline probable
causes to typical problems. Operational steps, such as
“open valve,” are not included in solutions. Verify that the
operational steps outlined in Chapter 4 are being followed
correctly before trouble shooting suspected problems. Ta-
bles 5-1 through 5-8 contain the trouble shooting guides.

5.5 PREVENTIVE MAINTENANCE.

The SealVac has been designed to require very little pre-
ventive maintenance. Materials such as stainless steel,
6061 aluminum, and oil-impregnated bronze bushings have
been used in the design to minimize maintenance and repair
requirements. Preventive Maintenance information can be
found in Table 5-9.



Table 5-1. Trouble Shooting - General Tank

Problem

Probable Cause

Corrective Action

Threaded connection
leaking or weeping

Valve leaking, weep-
ing, or inoperable

Loose fitting, bad seal, damaged
fitting.

Internal damage to valve’s ball,
stem, or seat.

Fix condition. See Paragraph 5.3.1.

Replace valve. See Paragraph 5.3.1.

Table 5-2. Trouble Shooting - Tank Vacuum

Problem Probable Cause Corrective Action
No vacuum A) Supply air not within required A) Check supply air pressure and flow rate. See Ta-
specifications. bles 1-1 through 1-3 and Chapter 2.
B) Tank is full - Auto Shut-off has B) Empty tank. See Paragraph 4.9.3.
shut down tank vacuum.
Low vacuum A) Supply air not within required A) Check supply air pressure and flow rate. See Ta-
specifications. bles 1-1 through 1-3 and Chapter 2.
B) Depuddling/Utility Valve open B) Close valves if not being used in operation.
or Funnel Isolation Valve open.
C) Air leakage from tank. C) Check Sediment Chamber Gasket, Manway As-
sembly, see Paragraph 5.3.6, and all other threaded
connections, see Paragraph 5.3.1.
Table 5-3. Trouble Shooting - Drain Tools
Problem Probable Cause Corrective Action

Drain Tool won’t ad-
here or has weak ad-
herence

No or low flow
through Fuel Probe

A) Supply air not within required
specifications.

B) Vacuum Area Seal damaged or
installed in-correctly.

C) Drain Tool vacuum generator
muffler restricted.

D) Drain Tool is being adhered
over aircraft weep hole.

A) Fuel Probe Pin missing, or too
short to fully open sump poppet
valve.

B) Fuel Probe, fuel line, or quick
disconnect clogged with FOD.

A) Check supply air pressure and flow rate. See Ta-
bles 1-1 through 1-3 and Chapter 2.
B) Inspect seal and correct. See Paragraph 4.6.2.1.2.

C) Inspect and correct. See Paragraph 5.3.2.1.

D) Reposition Drain Tool away from aircraft weep
hole.

A) Check Fuel Probe Pin. See Paragraph 4.6.2.2.2.

B) Inspect items for FOD. Remove FOD.
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Table 5-4. Trouble Shooting - Auto Shut-off Assembly

Problem

Probable Cause

Corrective Action

Auto Shut-off doesn’t
shut off tank vacuum
on full-tank conditions,
or doesn't” allow tank
vacuum to function on
tank-empty conditions

A) Control lines not attached prop-
erly.

B) Float rod assembly sticking.

C) Float is sunk.

A) Ensure control lines are connected. See Paragraph
4.9.4, step c. and Figure 4-10.

B) Disassemble as needed. Clean float rod. See
Paragraph 5.3.5.

C) Replace float. See Paragraph 5.3.5.

Table 5-5. Trouble Shooting -

Manway Assembly

Problem Probable Cause Corrective Action
Manway Assembly A) Manway Assembly is out of A) Adjust Manway Assembly. See Paragraph
won’t seal adjustment. 5.3.6.2.
B) Seal is damaged. B) Replace Manway Seal. See Paragraph 5.3.6.1.
Table 5-6. Trouble Shooting - Telescoping Funnel Assembly
Problem Probable Cause Corrective Action

Funnel sections won’t

A) Clamps are not being tightened

A) Tighten Clamp Handles more.

lock in place.
B) Clamp wedge or threads are B) Inspect and replace as needed. See Paragraph
damaged 5.3.7.4 and 5.3.7.5.
Table 5-7. Trouble Shooting - Front Undercarriage
Problem Probable Cause Corrective Action

Tow bar won’t lock in
the up-right position

Wheels won’t steer
properly

Wheels wobble or drag
while rolling

Tow latch spring damaged or miss-
ing.

A) Steering Arm Assembly is dam-
aged.

B) Tie Rod Assembly is damaged
or misadjusted.

Wheel bearings damaged or loose.

Inspect and replace as needed. See Paragraph
5.3.8.4.

A) Inspect and repair as needed. See Paragraph
5.3.8.5.

B) Inspect, repair, and adjust as needed. See Para-
graph 5.3.8.6.

Inspect and repair as needed See Paragraph 5.3.8.3.

5-16




Table 5-8. Trouble Shooting - Rear Undercarriage / Brakes

Problem

Probable Cause

Corrective Action

Wheels wobble or drag
while rolling

Brakes do not properly
secure unit while en-
gaged

Wheel bearings damaged or loose.

A) Brakes are out of adjustment.

B) Parking Brake Assembly is dam-

aged or missing.

Inspect and repair as needed. See Paragraph 5.3.9.2.

A) Adjust brakes. See Paragraph 5.3.9.3.3.

B) Inspect and repair as needed. See Paragraph
5.3.9.3.

Table 5-9. Preventive Maintenance

Item Interval Action
Sediment Chamber Weekly Clean Sediment Chamber Screen by removing collected FOD. See Para-
Screen graph 4.9.5 for Sediment Chamber Lid removal instructions.

Sediment Chamber Monthly Thoroughly inspect Sediment Chamber Seal for tears, cracks, and compres-

Seal sion damage. Replace if needed.

Manway Seal Monthly Inspect Manway Seal for tears, cracks, and compression damage. Replace if
needed. See Paragraph 5.3.6 for maintenance instructions.

Static Bonding/ Monthly Check Static Bonding/Grounding Reels and bond straps between the tank

Grounding weldment and the Sediment Chamber Lid for electrical resistance. Maxi-
mum allowable resistance should be 10 Ohms. See paragraph 2.3.

Brakes Quarterly Check Brakes for proper adjustment. Adjust as needed. See Paragraph
5.3.9.3.3 for maintenance instructions.

Tank Weldment Yearly Inspect inner tank welds for cracks. Check baffles for cracks. Check outer
tank welds for cracks. Remove plug from outer tank test fitting and inspect
for evidence of fuel.

Wheel Bearings Yearly Disassemble and pack wheel bearings with grease. Inspect for damage and
replace components as needs. See Paragraphs 5.3.8.2 and 5.3.9.2 for main-
tenance instructions.
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Table 5-10. Daily Inspection Check Sheet

Item

What to Inspect

Wheels/Tires

Brakes

Tow Bar

Tank

Hoses

Ground Reels

Valves

Drain Tools

Funnel

Inspect for tire damage and proper tire pressure. Ensure that no lug nuts are missing or loose.
Inspect for proper function and adjustment.
Inspect for damage such as cracks in welds and missing attachment pin and retaining clip.

Inspect for leaks and obvious damage. Ensure Manway Assembly closes and latches properly. Check
undercarriage mounting hardware for loose and/or missing components.

Inspect for damage such as cracks and rub spots. Ensure fittings ends are operational.
Inspect for function. Ensure cable ends are securely fastened to cable.

Inspect for function.

Inspect for damage to Drain Tool body and seals.

Inspect for function.
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