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PREFACE

This report was prepared by the Feecon Corporation, 1 Walkup
Drive, Westboro, MA 01581, under Contract Number FO 8635~
79-C-0286 and Job Order Number 2505-4007 with the Air Force
Engineering and Services Center, Engineering and Services Labora-
tory, Tyndall Air Force Base, FL 32403. The work described in
this report was completed in May 1980.

The information contained herein describes the modification
and testing of the P-4 for air transportability. This work was
performed at the Feecon Corporation and at Westover Air Force
Base, MA. Project Officer was Captain Anthony J. Kwan, AFESC/

RDCS.

This report has been reviewed by the Public Affairs Office
(PA) and is releasable to the National Technical Information
Service (NTIS). At NTIS it will be available to the general

public, including foreign nations.

This technical report has been reviewed and is approved for

publication.
ANTHON . KWAN, Capt, USAF ROBERT E, BRANDON

ject Officer Deputy Director
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SECTION I
INTRODUCTION

l. OBJECTIVE

The objective of this project was to develop an alternate
turret configuration on the AS32/P-4 which enables the vehicle to
be air transported without disassembling the fire suppression
systenm.

2. BACKGROUND

The AS32/P-4 vehicle is designed to be transportable on C-130
aircraft. However, all of the components on the roof must be
removed before the vehicle can enter the aircraft. Trained
vehicle maintenance mechanics are reguired to remove the turret,
prepare the vehicle for shipment and return the vehicle to its
configuration upon arrival. WVithout the roof turret, the vehicle
cannot operate its fire suppression system. Also, repeated roof
turret removal and replacement increase the chances of damage to
the turret.

3. APPROACH

In January 1979, a Statement of Work (SowW), P-4 Air Trans-
portability, was prepared for the design and testing of a 400/800
gpm bumper turret. An AS32/P-4 fire vehicle from Charleston Air
Force Base, S.C., was sent to the Feecon Corporation to be
modified for air transportability. The truck was tested by
Feecon personnel in Westboro, MA and was driven into a C-130 at
Westover Air Force Base.

All testing was done in accordance with the SOW for P-4 Air
Transportability dated 4 January 1979, Tests were performed by
J. E. Gagliardo, R. M. Bosse and N. Beausoleil, from 22 April to
14 May 1980.




SECTION II
TEST SUMMARY

The results of these tests are tabulated in the Test Summary.
The turret ground patterns for both Foam and Water in the
straight-stream and maximum-dispersed discharge patterns are
shown in Table 1,

The turret met all requirements of the SO for P-4 Air
Transportability, dated 4 January 1979.

The trip to Vestover Air Force Base (60 miles) on April 22,
1980 qualified as the road test. At Westover Air Force Base, the
vehicle was driven into a C~130 without having to remove anything
from the roof. However, the rear 1lights Jjust cleared the
aircraft.

The Air Force requested the rear lights be lowered, and also
noted that the hydraulic directional handle was twisting while
being operated. The lights have been lowered by 1 1inch. The
handle is now pinned in place so that it no longer twists.

The Air Force also requested that the front beacon light be
operated at night to see if glare would hinder the driver's
vision. Night operation of the front beacon did not produce
sufficient glare to hinder the driver's vision.

More details on testing and modifications required by the SOW
are presented in subsequent sections.
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SECTION III
FACTUAL DATA

J. TEST APPARATUS

1900-Gallon Calibrated Tank

; ITEM MAKE
&7 Stop Watch Heuer

-

I. Refractometer American Optical
5

l1l-inch Diameter Pans x 4 inches high
100-foot Tape Measure
2. TEST PROCEDURE

The discharge capacity test was conducted by discharging the
bumper turret for 3 minutes. The P-4 water tank had been filled
with water. The amount of water discharged was determined by
measuring the amount of water needed to refill the water tank.
The water tank was vrefilled by drafting out of the 1900-gallon
calibrated tank (see calculations for determination of actual
discharge rate).

The pattern tests for agent system foam discharge and agent
water system discharge were conducted by discharging the bumper
turret along a measured grid for specific lengths of time (30
seconds for all foam tests and 1 minute for all water tests).
The grid consisted of several 11l2-inch diameter pans at pre-
measured points. The amount of discharge collected in each pan
during the run was measured to determine the coverage per square
foot, The effective pattern was determined to be the area in
which the application rate was at least 0.2 gpm.

MR SRR £ - ML b B L o ST
R e

The modified vehicle was driven 60 miles to Westover Air
Force Base, then into a C-130, without having to remove anything
from the roof.

3. CALCULATIONS

Discharge Capacity

L

B B ad A aad e

High Flow - Fog
: 1900-Gallon Tank Calibrations
f Tank Diameter = 72 inches
'q
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T

-

Gal lons/Feet

TwE R Y

Area X Height (in inches)

231 Cubic Inches/Gallons

= (72 in)2 x 12 in = 211.5 gal/ft
4

231 Cubic Inches/Gallons

Gallons of Water Discharged from 1900-Gallon Tank

Water Level Dropped

3.9 x 211.5 = 829 Gallons
Discharge Time = 1.0 Minutes
Discharge Pate = 829 Gallons
Minute

= 829 gpm

Low Flow - Straight Stream

Water Level Dropped

2,05 x 211.5

Discharge Time

f

Pischarge Rate

2.05
433 Gallons
1.0 Minutes

433 Gallons

1.0 Minutes

433 gpm

High Flow - Straight Steam

Vater Level Dropped

. 1.86 x 211.5 =

H

Discharge Time

Discharge Rate

T TR Y SV NE NS SR Sk SOny SRR AT NPT S SN T GO SN S P S S

3.99
844 Gallons
1.0 Minutes

844 gallons
1.0 Minutes

844 gpm
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Low Flow - Fog m%
Water Level Dropped 1.86

1.86 x 211.5 = 393 Gallons

Discharge Time 1.0 Minutes

Discharge Rate 393 Gallons

1.0 Minutes

= 393 gpm
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5. BUMPER TURRET DISCHARGE PATTERNS
a. P-4 400/800 N.A. Bumper Turret Discharge Pattern

Water Discharge

Turret Pressure 240 PSI
Flow - 433 gpm

Straight Stream

Scale - 1/4 in = 10 ft

280

240

200

160
Range
(Feet)

120

80

40

o

10 0 10
Width
(Feet)
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b.

Range
(Feet)

R Rt O NN UP RIS VPR S - —

P-4 400/800 N.A. Bumper Turret Discharge Pattern

100

80

60

40

20

Foam Discharge

Turret Pressure 240 PSI
Flow ~ 393 GprM

Fog Pattern

Scale -1/4 in = 5 ft

o

10 0 10
Width
(Feet) J

: /
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c. P-4 400/800 N.A. Bumper Turret Discharge Pattern

Foam Discharge
Turret Pressure 210 PSI
. Flow 829 GPM
Fog Pattern
Scale -1/4 in = 5 ft
100
80
Range 60
(Feet)
40
20
0
10 0 10
Width
(Feet)
11

D
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- d. P-4 400/800 N.A. Bumper Turret Discharge Pattern

:g Water Discharge

EE Turret Pressure 240 PSI
;E Flow 393 GPM

b Fog Pattern

Scale -1/4 in = 5 ft

120
100
80
Range
(Feet)
40
20
0
10 0 10
Width
(Feet)
12
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e. P-4 400/800 N.A. Bumper Turret Discharge Pattern

Water Discharge

f{ . Turret Pressure 210 PSI
i Flow 829 GPM

; Fog Pattern
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f. P-4 400/800 N.A. Bumper Turret Discharge Pattern

Water Discharge

Turret Pressure 210 PSI
Flow 843 GPM

Straight Stream

Scale -1/4 in = 10 ft

Wind Direction
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g. P-4 400/800 N.A. Bumper Turret Discharge Pattern

Foam Discharge
Turret Pressure 240 PST
Flow 843 GPM

. Straight Stream

Scale - 1/4 in = 10 ft
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P-4 400/800 N.A. Bumper Turret Discharge Pattern

Foam Discharge

Turret Pressure 240 PSI
Flow 433 GPM

Straight Stream

Scale -1/4 in = 10 ft

Wind Direction
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SECTION 1V
P~4 AIR TRANSPORTABRILITY MODIFICATION
1. REMOVAL OF ELECTRICAL COMPONENTS
a. Remove FM transmitter and speakcr wire from the rear.

b. Remove the public address and siren amplifier from wire
cluster and speaker wires from amplifier.

C. Remove the speaker and mounting bracket from windshield
wiper linkage cover.

d. Remove amplifier mountina bracket.
e. Remove switch mounted to bumper turret shutoff valve,
2. REMOVAL OF BUMPER TURRET

a. Remove bumper turret locking cable housing from inside
turret cover plate.

b. Remove two inside cover plates.

C. Cisconnect the 1lines for the windshield flusi {copper
tubing) and windshield wash (rubber hose) at the tee connectors.

d. Remove handle on bumper turret.
e. Outside the truck, remove the turret locking linkage and

nuts from cable and pull cable free from turret mounting plate.

f. OQutside the truck, remove the hold-down brackets fc.
windshield flush on either side of the turret cover.

G. Remove all the screws holding the cover on and remove
cover.
h. Inside the truck, disconnect the bumper turret feedline

by unbolting the flange from base of turret, disconnecting the
two block hoses attached to feedline's 45° elbow, and swinging
hose into cab.

i, Remove bolts from the bumper turret mounting bracket and
remove the turret from truck.

3. ROOF TURRET REMOVAL
a. Loosen the 1/4-turn fasteners around the outer edge of

the roof turret control panel inside the cak and drop the panel
down, givi.:gy access to the mechanism inside the panel,.
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b, Disconnect the cylinder piston rod from the rod end by
loosening locknut and applying a wrench to the flats on the
piston rod to unscrew rod from rod end.

c. Remove two long screws securing valve body.

d. Remove locknut from turret control shaft and remove gear
from shaft.

e. Working from the cab roof, remove the screws securing the
elevation control plate, and the flow rate and pattern control
plates to the cab roof.

f. Unhook the large counterbalance springs on top of the
turret barrels.

g. Remove the large locknut from the end of the turret head
pivot shaft. Using a large socket wrench, remove hex locknut
from shaft.

h. Remove two Voodruff keys from turret head pivot shaft.
Using a large socket wrench, remove hex locknut from shaft.

i. Pull off the turret head and barrel assembly. The
assembly can be handed down through the cab roof escape hatch, to
a second man standing inside the cab.

j. Lift the turret body from the cab roof.
k. Remove roof turret locking control.
4. ROOF TURRET FEED DISASSEMBLY
a. Remove victaulic from inside of cab at roof.

b. On roof, remove cover on forward body compartment,
exposing roof turret ration controller and remaining roof turret
feed pipe.

c. Disconnect 4-inch victaulic coupling connecting feed pipe
to controller by removing two attaching nuts and bolts.

d. The feed pipe can now be removed from inside the cab.
5. REMOVAL OF ROOF TURRET PIPE AND COVER

a, Release the hood latches from the turret pipe cover, and
lift off the cover.

b. Remove four hexagon head bolts around the flange at cach
end of the pipe.
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C. Lift off the pipe, being careful not to lose preformed
packings under the flanges.

d. 1Install covers over roof turret pipe flanges. Covers are
stored on cab roof,

e. The roof turret pipe and cover are stored on rear wall of
cab, and secured by the rubber straps provided.

6. REMOVAL OF BEACON/SIREN ASSEMRLY

a. Remove the 14 screws which secure the base of the
beacon/siren assembly to the top of the vehicle body.

b. Lift the beacon/siren assembly far enough to one side to
gain access to the electrical leads underneath the unit.

C. Disconnect each 1lead at the quick-cdisconnect connector,
and remove the beacon/siren assembly from the body.

7. REMOVAL OF VATFER VENT

Remove the six bolts securing the rectangular vent flange and
lift vent from truck.

8. REMOVAL CF FOAM VENT

a. Remove bolts holding support bracket and flange from foam
tank.

b. Remove hose clamps from nipple drain.
c. Remove foam vent.
9, INSTALLATION OF WATER VENT

a. Place water vent with spring rods (long end) and ball
into water tank vent opening.

b. Add stato-seals and flat washers and secure with existing
bolts.

10. INSTALLATICN OF FOAM VENT
a. Using existing bolts from the previous foam vent flange,

place bolts though new flange, then through new gasket. Mount
vent to flange on foam tank and secure with nuts and washers.

b. Remove hose from drain tube and slide it over foam drain
nipple on truck. Then line up drain tube with drain hose and
attach to nipple on tube. Secure both top and bottom hose
c lamps,
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C. When the vent assembly is secured to the vehicle, seal
where indicated with silicone rubber.

1l. INSTALLATION OF FRONT BEACOMN LIGHT AND SPEAKER

The front beacon light and speaker are mounted on a single
bracket. This bracket is mounted on the roof and bends downward
between and above the left and right front windshields (see
Figure 3).

a. Installation of Beacon Light and Speaker to Mounting
Bracket.

(1) The speaker must be attached to the mounting bracket
before the beacon light can be mounted. From the top of the
bracket, drop four mounting bolts through the hole - and hold the
speaker up to the bottom of the bracket, Slide the bolts through
the speaker bracket and secure so that the speaker 1is positioned
forward of the truck. Make sure the wire lead from the speaker
is long enough to connect to the speaker plug in the foam ladder
compartment.

(2) Before mounting the beacon light, slide the two red
wires through the grommet.

(3) The front beacon 1is then mounted on top of the
bracket over the speaker, in the holes provided, using the three

#8-32 bolts and attaching washers and locknuts.

b. Installation of Beacon and Speaker Mounting Bracket to
Vehicle.

(1) The bracket mounts to the vehicle using five bolts
and attaching nuts and washers. The back of the bracket uses
existing bolt holes on roof with 5/8-inch long spacers, 1/4 - 20
X 1-3/4-inch long bolts, and attaching washers.

(2) The front of the bracket has two holes which can be
used for a template, Drill through with a 9/32-inch clearance
hole through the front roof gutter. Use 1/4 - 20 x 1l-inch bolts
and attach washers and nuts to finish, securing the bracket to
roof.

(3) Connect one red wire from beacon to a ground on the
mounting bracket. Connect the other lead to a longer length of
single lead wire (see Figure 3).

12. INSTALLATION CF REAR BEACON
The rear beacon is attached to a mounting bracket (00786120)

which is secured to the engine cover. This bracket is mounted
between the spotlights on the rear of the truck.
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a. Installation of Beacon Light to Mouanting Bracket. Mount
the beacon on the new light bhracket in the same manner as 1t was
nounted on the old bracket and secure, groundiny onc lead to baso
of beacon. Run the second wire throucgh the grommet on nountina
bracket.

b. Installation of Light Bracket to Vehicle.

{l) Locate centerline, UL-R, on engline cover, approxi-
mately 1-1/2 inches from rear edae of engine cover position rear
edge of bracket and center. Using mounting bracket as template
inscribe four holes onto engine cover and drill through for 1/4-
20 clearance. Then on center of four holes, drill one hole with
9/32-inch diameter grommet.

(2) One wire already being grounded, run the second wire
through the grommet cn engine cover. Make sure the wire extends
long enough through cover to properly splice to longer wire
provided. Run this wire as shown in illustration.

(3 With three 1loose leads now terminating at the
forward body compartment cover on the roof, splice the front and
rear beacon wires tcgether, making a single lecad. Connect this
lead to the lead coming of f the male quick-disconnect connector.

NOTE

The lead wires from the speaker should match up
with the two lead wires from the male quick-
disconnect connector. Make sure to use insulated
wire connectors provided and further protect
splices with electrical tape.

13. INSTALLATION of BUMPER TURRET

a. Increase clearance for bolts in mounting holes on bot om
lip in front of truck.

b. Remove the old sealant around mounting surfaces in truck
body.

C. ILift the turret and position to engage one bolt on side.

a. Place four bolts through bottom mounting holes adding
nuts and washers. Begyin to tighten so that the mounting plate

rises, put leave it enough play to pivot.

e¢. Add the remaining side bolts but do not tighten until all
are in place. Tighten bottom four bolts first.

f. Seal the jJjoint where the mounting bracket and truck
openint come in contact,
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14, INSTALLATION OF BUMPFR TURRET PIPING

The bumper turret uses the 4-inch ratio controller that
previously fed the roof turret.

a. Remove handrail support located between rear seats.

b. On the roof, over the midsection, remove the cover
exposing the 4-inch ratio controller.

C. At the 4-inch ratio controller, connect a 90° victaulic
elbow and position toward front of truck.

d. Over the cab, install the cover plate with welded nipple
and gasket to support the pipe hanger. Thread the top half of
the hanger on the nipple.

e, From inside the cab, slide the 4-inch victaulic pipe
through the back wall between the seats until it is flush with
the 4-inch elbow at the controller.

f. 1Install the lower half of the pipe hanger and take up to
facilitate the connection to the 4-inch victaulic elbow. Connect
elbow to pipe.

g. Connect 3-inch victaulic elbow to bottom of risen
section,
h. Remove recirculating hose tee from elbow on o0ld bumper

turret feedline, Jjust upstream from shutoff valve.

i. Attach recirculating hose tee onto new feedline shutoff
valve assembly.

J. Attach shutoff valve assembly to bumper turret base if
not already attached.

k. Connect welded feedline pipe to shutoff valve assembly
piping.

1. Rotate pipe until the back end is flush with the 3-inch
victaulic elbow and the piping is resting against the floor drain
valve guard.

m, Tighten the victaulic and then tighten the pipe hanger
so that the pipe is rigid.

n, A few inches back from where the o0ld bumper turret
feedline comes through the floor, mark for drilling where a

4~inch "U" comes in contact with the floor. Make sure clearance
is provided, with no obstructions underneath flooring of truck.

22
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o. Remove pipe and drill clearance holes for "U" bolt.

p. Assemble the bumper turret foam shutoff switch to the
bracket on the shutoff valve with the attaching screws and nuts.
The valve handle should depress the button on the switch when in
the shutoff position.

NOTE

For instructions on installing bumper turret
tubing, see Figure 5.
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SECTIOM V
P-4 AIPR TRANSPORTABLE VEHICLE DESCRIPTION

The P-4 Air Transportable Vehicle 1is an AS/32 P-4 vehicle
that has been modified so it can be driven into a C-130 aircraft

without any disassembly. The foam and water vents have been
redesigned so that they are no longer higher than the roof of the
vehicle. The two rear flood lights have been lowered 1 inch.

The beacon light has been reloca* d to a lower position between
the two rear flood lights on the engine cover. The speaker has
been relocated to the front of the truck above the windshield and
installed Jjust below another beacon light. The roof turret and
feed pipe have been removed from the roof of the truck. The
original P-4 Bumper Turret has been replaced by a larger capacity
turret that is easier to operate.

1. HYDRAULIC BUMPER TURRET

The 400/800 N.A. Hydraulic Bumper Turret is a nonaspirating
turret that mounts on the front of an AS/32 P-4 fire vehicle 1in
place of the original P-4 Bumper Turret, The bumper turret can
be operated either hydraulically or manually from inside the cab.
The truck's 1l4-volt electrical system and 500 psi hydraulic sys-
t«m operate the turret's joystick control in the hydraulic mode.

On the discharge outlet o©of the turret 1is a sleeve. The
sleeve slides up and down over the nozzle to vary the discharge
pattern from a straight stream to a wide angle for pattern. The

housing screw threads in and out to change the nozzle flow from
800 gpm to 400 gpm. The turret elevation can be varied from 60°
above the horizontal to 15° below. The turret rotation can be
varied from 85° to the left and right of the truck centerline.

The turret shutoff valve, located 1inside the cab, can be

operated either hydraulically or manually. Either Aqueous Film-
Forming Foam (AFFF) or water can be discharged from the turret,

2. TURRET CONTROLS

The turret controls are located inside the cab. The hydrau-
lic directional control lever is located on the left-hand side of
the turret. The lever controls the turret rotation and eleva-

tion. The button located on the lever handle is for interrupting
the turret discharge, Two toggle switches are located just below
the directional control lever. The upper switch operates the
shutof f valve, The lower switch operates the bypass valve for
the hydraulic system., A control plate is located to the right of
the directional control lever and two togale switches. On the
control plate are a pressure gauge, two levers and two knobs.
The pressure gauge reads the turret hydraulic pressure,. The
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lever 7just to the vright of the gauge «c¢ontrols the discharg«

pattern. The lever to the right of the pattern control lever
selects the flow rate of either 400 or 800 oum. The 1/4-turn
knob located just beiow the pressure gauge sets the turret in
either the hydraulic or manual node. The push-pull knoi lecated

just below the rate selector lever sets the shutoff wvalve in
either the manual or hydraulic mode.

The turret shutoff wvalve 1is located to the right of the

control plate, The manual shutoff handle is located on the top
of the shutoff valve. Clipped to the turret feed pipe is the
turret control handle. The turret control handle can be easily

removed and installed into the turrct handle hclder for manual
operation.

3. TURRET HYDRAULIC SYSTFM

The turret is powered hy the truck hydraulic system. The
system is activated by putting the agent selector in either the
"Foam" or "Water" position, A bypass valve in the truck hydrau-

lic system can be opened by a toggle switch to allow the o1l to
circulate when the bumper turret is not in hydraulic operation.
The circulation of oil prevents the hydraulic pump from overheat-
ing. The turret shall have hydraulic pressure when the toggle
switch is in the "ON" position.

25




SECTICN VI
OPERATING PROCEDURES
1. HYDRAULIC OPERATION
a., Set rate selector on desired flow.
Rate: High Flow - 800
Low Flow - 400
b. Set pattern control for desired pattern.

c. Rotate "TURRET" decontrol valve, locate.? on the lower
left-hand corner of the control plate assembly, tc the "hydrau-
lic" position.

d. Push "DISCHARGE VALVE" decontrol valve, located to the
right of the "TURRET" decontrol valve knob into the "HYDRAULIC"
position.

e, Place "HYDRAULIC PRESSURE" toggle switch located below
the hydraulic operating handle in the "ON" position.

f. Place agent selector (located on the equipment operator's
control panel) 1in the desired position "FOAM" or "WATER."
Hydraulic pressure system gauge located on the control plate
assembly should indicate 500 psi.

g. Place the "DISCHARGE" toggle switch in the "ON" position
to open the shutoff valve.

h. Aim the turret by moving the joystick:
Forward for depression
Backward for elevation
Left for Left
Right for right.

i. To interrupt the turret discharge, depress the button on
the joystick handle. Release the button to resume discharging.

j. Change flow rate, push in the rate selector and the shut-
off valve will automatically close. Then move the selector to
either the top of the slot for high flow or the bottom of the
slot for low flow and release the lever to resume discharging.

k. Adjust pattern selector for best fire control,.

26
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1. After fire suppression operation 1s completed, nove
discharge toggle switch to "CLOSE" position.

m, After returning to station, flush turret, proportioner,
piping, handlines, etc., with plain water.

2. MANUAL OPERATION

a. Set rate selector on desired flow.

Rate: High flow - 800

- Low Flow - 400
J
il b. Set pattern control for desired pattern.
3
. c. Rotate "Turret" decontrol valve, located on the lower
X left-hand corner of the centrol plete assembly to the "hydraulic®
- position.
fi d. Push "DISCHARGE VALVE" decontrol valve located to the
right of the "TURRET" decontrol valve knoir, 1into the "MANUAL"

XN position.

. e. Place "HYDRAULIC PRESSURE" toggle switch located below
= the hydraulic operating handle in the "OFF" position.

é‘ f. Pull the manual control handle from its stowed position
9 on the feed pipe and slide into the handle holder on the turret
' (Figure 6).

_ g. Manually open discharge valve by rotating valve handle
- clockwise.

- h. Aim turret with the manual control handle.

. i, Adjust pattern control to the desired pattern for best

fire control.

. J. To change flow, close the discharge valve, then puch in
the rate selector and move to top for high flow or bottom of slot
for low flow and release the lever. Then reopen the discharge
valve.

. k. After fire suppression operation is completed, shut off

valve manually.

1. After returning to station, flush turret, proportioner,
piping, handlines, etc., with plain water.
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SECTION VII
MAINTENANCE AND TROUBLESHOOTING

1. PREVENTIVE MAINTENANCE

a. Thoroughly flush turret with plain water after each
operation,

b. During periodic vehicle servicing, remove front and
outside cover panels and check all mounting and nuts for tight-
ness, Check all hydraulic connections for leakage. Check all

wire connections for tightness.
c. Check all screws and nuts on nozzle for tiqghtness.

d. All main turret seals are "0O" rings as snown on parts
identification drawings in the manual. Vhen replacing "O" rings,
lubricate and insert mating parts carefully to prevent cutting or
damaging seals.

e. Periodically lubricate the two grease fittings in the
nozzle assembly.

2. ROTATION ADJUSTMENT
a. Aligning the Turret and Manual Control Handle.

(1) Disconnect the chain by removing the clip from the
master link and sliding the master link from the chain. Remove
the chain from the column sprocket.

(2) Rotate the handle to point in the same direction as
the turret.

(3) Reconnect the chain to the sprccket and reassemble
the master link clip to the chain,

b. Aligning the turret and Rotation Actuator.
(1) Place the turret and Rotation Actuator.

(2) Rotate the turret to the driver's side as far as it
can go.

(3) Loosen the four bolts that connect the rotation
actuator to the mounting bracket and disengage actuator from the
gear.

(4) From outside the cab, rotate the turrct so that it
is aiming about 5° off the front of the vehicle on the driver's
side.
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(5) Reengage the actuator with the gear and tighten the
four actuator bolts.

(6) Manually rotate the turret completely to each side
tc be certain of a symmetrical 170°-rotation.

(7) If not, loosen the four actuator bolts again,
disengage the actuator and rotats the turret so the gear moves
one or two teeth in the correcc direction and reengage the
actuator, tighten the bolts and retest,

3. FLOW RATE SELECTOR ADJUSTMENT

The flow rate selector is designed to give two flow rates.
High flow is preset € 8C0 gpm and low fiow @ 400 apm. The flow
is interrupted when the lever is with an electric switch. t’hen
the flow rate control handle i, positioned in its slot, the
control cable is pullea inward, bringinug the tip housina screw
inward. This allows the screw Lousing to move farther away from
the tip button by a given distance, which is preset hy button and
linkage adjustment to give the high flow rate.

To achieve the low flow, the rate control handle 1is posi-
tioned down in its slot, pushing the screw outward, and turning
the tip housing screw outward. This allows the screw housing to
move closer to the tip button by a given distance, dependent upon
the cable stroke.

a. High Flow Rate Adjustment.

(1) Place the 1low rate control handle in the downward
position,

(2, From outside the vehicle, loosen the #8-32 socket
setscrew that locks the cable to the cable contrcl mount.

(3) Rotatc the screw housing until it is 7/32 1inch away
from the bottom edge of the outside diametecs of the button, If
the 7-32 inch cannot be achieved without bending the cable *oo
nuch, adjust the button.

(4) Lock the cable to the cable control mount with the
#8-32 setscrew.

(5) Place rate selector cable 1in the "low flow" posi-
tion.

(6) If the rate selector stroke is 1 3/8 inches, the low
flow rate is correct, If the stroke is not correct, proceed to
the "Low Flow Rate Adjustment procedures."”




b. Button Adjustment.
(1) Remove button and attaching nut and lockwasher.
(2) Thread two nuts onto the shaft and lock them
together so the shaft can be threaded in or out to achieve the

7/32 inch dimension.

(3) Remove the two nuts and reassemble the button with
the attaching nut and lockwasher.

c. Low Flow Rate Adjustment,

(1) Remove the bumper turret shroud. (See "Removal of
Bumper Turret")

(2) Loosen the two 1/4-20-inch round head screws to that
the deflector control arm link is free to pivot.

(a) To lengthen the stroke, slide the deflector
control arm link away from the pivot,

(3) Once the 1 3/8-inch stroke is achieved, 1lock the
deflector control arm 1link in place by tightening the two
1/4-20-inch round head screws.

(4) Reassemble the shroud.

4, SHUTOFF VALVE ADJUSTMENT

The shutoff valve is adjusted properly when the valve handle
is depressing the bunmper turret foam button in the "SHUTOFF”
position. To adjust:

a. Remove handle and attaching nut and washer from the
valve,

b. Hydraulically, close the shutoff valve.

c. Pull the agear and key from the stem adapter.

d. Manually close the valve. The 5/16-inch diameter roll
pin in the stem adapter is at right angles to the feed pipe when

the valve is closed.

e. Reassemble the key, gear, handle, and attaching nut and
washer to the valve,

5. REMOVAL OF NOZZLF ASSEMBLY

a, From inside the cab, place the rate selector in "HIGH"
flow position.

30

—_— ey aw

T TTT e R T g e v wl e

e v .=y




Bt Yl ey
. . .

—d

MNP AT MG

b. Place the pattern control 1n "MAXIMUM FOG" positicn,
c. Remove the stop pin from the shroud slct.

d. Remove 3/8-inchk socket sctscrew that attaches the pattern
control cable to the shroud and slide the shroud off the cable.

e, Remove the outer nut, that attaches the pattern contzol
cable housing to the cable control mount, from the cable nousing.
Pull the cable from tne mount.

-~

£. Remove the &-32-:nch serscrew thet attaches the rate
selector cakle to the swivel.

g. Remove the four screws tiat atta
Slide the tip from the rate selector cabl
lose the swivel.

ch the tip to the head.
e bhut be careful not to
6. TURRFET HEAD REMOVAI,

a. Remove the nozzle from the head.

o Remove the "E" ring and rpin that attaches the elevation
link to the rod end located on the head.

C. Remove the six attaching 1/4-20-inch screws and bearing
cap from the head.

qd. Remove the 3/4-16-inch nut and washer from the turret
head end of the elevation shaft.

e, Slide the head from the elvation shaft,
7. REMOVAL OF TURRFT BODY
a. PRemove the rozzle assembly from the turrvet.
2. Remove the head from the turret,
c. Remove the pivot bolt from the elevation shaft.

d. Renove the 1/4-12-inch sncket setscrew from the 1 1/4-12-
inch nut on the hottom cf the rotation tube,.

Q. femnove the 1 1/4-12-inck nut from  the bottom of the
rotation tube, being careful the body does nct slide off.

t. Remcve four attaching screws, the key and end cap {rom
the body kenping pressure on the hody ajainst the base,

g. E&lide body ‘rom the rotation tube and shaft.
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8. REMOVAL OF TURRET BASE

a. Remove the turret shroud cover.

b. Disconnect the chain by removing the clip from the master
link and sliding the master link from the chain. Remove the

chain from the sprockets.

C. Remove 3/8~16-inch socket setscrew that attaches the
pattern control cable to the shroud.

d. Unthread the outer nut that attaches the pattern control
cable to the cable control mount.

e. Pull the pattern control cable from the cable control
mount.
f. Remove #8-32-socket setscrew from the swivel pin and

cable control mount.

g. Remove the attaching screws and the rate selector contrel
cable bracket from the nozzle. Slide the <cable from the cable
control mount and swivel pin.

h. Remove the body with head and nozzle assembly from the
base.
i. Remove 3/4-1l6-inch nut that attaches the elevation arm

assembly to the elevation rod.

j. Remove the 1/4-20~inch socket setscrew from the 1 1/4-12-
inch nut on the top of the rotation tube.

k. Remove the 1 1/4-12-inch key, and base sprocket nut, from
the elevation tube. This will allow the elevation shaft and tube
to drop from the base.

1. Remove the six 5/16-18-inch screws and locknuts that
attach the elbow flange assembly and the base.

m. Remove the four 3/8-16-inch bolts that attach the base to
the turret mounting bracket.

n. Remove the six 1/4-20-inch screws that attach the
controls mounting bracket to the base.

0. Loosen four screws that attach the turret mounting
bracket to the support brackets. This should provide enough play
to slide the base and gasket from between the two mnounting

brackets,
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9. CISCHAKGE KOZILLE PFASSEMBLY

a. Examine the #155 "0" ripa that fits petween the head ana
nozzle and vrevjace 1f it 18 damaged. Lubricate tne "O"ring
before placiny it on the nozrilco

b. Assemple the nozzle and canle bracket onto the head with
the attaching screws and lockwashers.

NOTE
The bracket is asseambled onto the rate selecteor
cable housing.
<. Threacd one of the two cable locking nuts onto the rate

selector cable hcusing.

d. Plece the swivel :nto tnhe hole of the cable mount and
slide the rate selector cable through cable bracket hole. Thread
the second locking nut onto trhe rate selector cable. Then thread
the cable througn tihe swivel.

¢. Thread one of the two cable locking nuts onto the pattern
selector cable housing.

f. Slide the pattern selector cable through the hole in the
control cable mount. Thread the second cable locking nut onto
the pattern selector cable housing and lock in place. Slide the
shroud over the cable.

g. Follow the nvrocedure for adjusting the pattern control.
h. tollow the procedure for adjusting the flow rates.
10, TURRET HEAD REASSEMBLY

a. EXAMINE the two #20 "O" rings that assemble onto tl.-
elevation shaft and replace if they are damaged.

L. Grease and slide the shaft (key-way end first) through
the large opening of the hody and through the 1l-inch diameter
hole so that the shoulder on the shaft is flush with the boss on
the body. Be careful not to damage tre "O" ring during
assembly.

C. Assemicle the
3/4-1inch sccket head
shaft,

key;:; cap
sCrews and

four attaching 1/4-20-inch x
the 3/4-16-incn nut  onto the

d. Examine the #34 LCP "0O" ring that fites on the bearing
seal for damage and replace if necessary.
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e. Assemble the bearing seal and "0" ring into the head,.
f. Slide the bearing over the bearing seal.

g. Examine the #429 "O" ring for damage and replace if
necessary. Slide the "O" ring onto the body. (Do not lubricate;
dust seal only)

h. Examine the #155 LCR "O" ring that fits in the head and
body and replace if necessary. Lubricate and assemble onto the
head.

i. Assemble the bearing and head onto the body and eleva-
tion shaft.

J. Assemble 3/4-16-inch nut and lockwasher nto the end of
the elevation shaft. Tighten until the head locks to body and
then back off until the head can be moved without too much force.

k. Using the six attaching screws and lockwashers, assemble
the bearing cap onto the head.

1. From the top, assemble the rod end bearing into the leg
of the head as far as it can go. Lock the rod end in place with
the jam nut.

m, Slide the elevation pin through the elevation 1link and
rod end and attach with the two attaching "E" rings.

n. Assemble the nozzle assembly onto the head (see "lNozzle
Reassembly").

11, BODY REASSEMBLY

a. Examine the 126 "O" ring on the rotation tube and
replace if necessary. Lubricate the "0O" ring.

b. Examine the 1429 "O" ring that fits between the body and
mounting bracket and replace if necessary. Slide over the body.
Do not lubricate; dust seal only.

c. Examine the #155 LCR "O" ring that fits between the base
and body and replace if necessary. Assemble onto the body.

d. Assemble bearing that fits between the base and body
onto the body.

e, Being careful not to Jdamage the "O" rings, slide the
body over the rotation shaft and tubc and attach with the key;
cap four attaching screws and 1 1/4-12-inch nut. Tighten the nut
so that the body locks to the Lasc and then back off until the
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pody caa  pivot without  too nuach forvce, Leck the  nut in prace
with the 1/4-Z0-1nch sccket seuscrow.

f. Thread the 7/12-20-inclh nut ond piveot Lolr onto tho
) L
rotation shart.

g. Slide the elicvation pin through tnc elevation link and
pivot bolt and attach with the two attaching "F" rings.

k. Assemble the head onto the body (see "Head Feassembiy™).

12. DBASE RFASSEMBLY

a. Exariine the #34 LUR "O" ring that fits betwcen hearing
seal and base and replace if damaged. Lubricate arnd assemble

onto the bearing seal.,

b, Slide the teavring scal into the cavi*y in the base,

¢. Slide the bearing over the hearing seal in the base.

d. Place the gasket and bhase between the two nounting
plates., Attach the hase to the turret mounting plate, using the
four 3/8-16-inchi x l-inch screws and lockwashers.

e. Examine “he "0" rving that assenbles between the inlet
flange and base and replace 1if damaged; lubricate and assemble
with the flange, base, and attaching screws and nuts.

£. Using the six 1/4-20~inch screws and lockwashers, attach
the cortrol mounting bracket to the base.
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SECTION VIII
CONCLUSIONS

The modification of the AS32/P-4 crash rescur firefighting
vehicle to a configuration which will allow the vehicle to be air
transported on a C-130 aircraft, without disassembly of any
equipment, was successful.

All requirements of the statement of work (SOW) for the air
transportable P-4 were met or exceeded during the tests con-
ducted. The roof turret and agent feed pipe was removed from the

roof of the vehicle. The original bumper turret was replaced by
a large capacity (800 GPM) non-air-aspirating turret. This large
capacity turret can be operated either hydraulically or manually

from inside the cab.

This system provides an air transportable fire suppression
capability superior to the assembly/disassembly method previously
available.
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