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Section 1. INTHODUCILCN

L-1. SCOPE. This manual contains operator's instructians for-the Surrogate
Fast Attack Vehicle {SFAV). ©Shop maincenance, service, and repair insfructians
for the SFAV are contained in EM-1150-23, parts are included in the parts
manual EM-1150-23P. The SFAY (figurc l-1)} was dcveloﬁed and produced by
Emersan Electric and Chenowth companies for the U.S. Army Tarnk-Autcmotiva

Commnand uader contract DAAEQ7-82Z-L-4004,

1-2. PURPQSE OF EQUIBPMENT. The 5FAY praovides a fast, maneuverable vehicla
capable of operabing oo rough, off-road Cerrain. The vecrsatility of the SFAV

dliows for a wide variecy of applicatcions.

-~

1-3. GENERAL DESCRIPTION. The SFAY consists af a welded, tubular 4130
Ghiromoly fraw2; a wmadified Volkaéagen engine; and a 4-—speed forwavrd, l-speed
raverse Synchro-mesh rransmission. Ap internal bartery unit provides
electrical power to aperate the ignition; lights, and ather electrically

operated auxiliary devices {(table 1-1).

1-%. LIMITATIONS. The SFAV is equipped with a l6—gallon fuel Eank, which
provides a range of spproximately 300 piles zt an z2verage speed of 30 mph, or

2 te 10 hours of wehiclae operatica. The SFAV can be operated in most weather

corditions from iight smow or rain to hot, dry, and dusty.

1-3. GSAFETY. fThrwughout this manual safety factors are imdicated by
warnings, cautions, and nntes, Personnel using this manual must understand

and adhere to these safaty notations. The terms are defined as fallaws:

WARNING

A prucedure or step that 1£ not followed correctly could result in

injury or loss of life ta personnel.
CAUTION

A procedure or step that Lf nat followed correctly could result in

damage to, or destructioca of, equipment.

1-1



A\

Fipure 1-1.

Surrogate Fast Attack Vehicle (SFAV).
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Table 1-1.

ferfommance

Speea (Maximum}
Horyepower

Fuel Consumptiocn
Fuel Capazity

Tutning Radiua

Fhysicsl Chartacreriatics

Length

Width (ourside wheel to wheel)
HeLght

Cround Claaraance

GCrosas Curb Weight (GCW)

. Gross Vehicle Weight {6VwW)

Enpine Data

Type Ergine
Fuel Systew
{ype Conling

Electrical System

System Voltage
Alternator Dutput
Batcery Capacity

Chassis Characteristics

Frame Type

Yuspeusion {Front)

Suspengion (Rear)

Wheels (Frant)
Wheels (Rear}

SFAV Leading Particulars

75 amph

5% hp @ 5000 rpm

22 mpg {est, average)
16 pallens

22 feet (minimym)

146 inches (approximate}
76 inches (approximaCe]
57 inches (approximate)
13.2 ioches {minipum)
1540 pounds

2440 pounds

Yodified VW 1984 ce, & cyl.
47 cctane regular {or unleaded)

AlTr copled

17 v
L4 V/51 a

100 ampere hoursz

Welded, tubular, 4130 Chromoly
Standard fixed torsion
gas—filled shocks

Medified with dual gas-filled
shocks

5~1ug 15 X 5.0

5-lug 15 X 8.0 offset
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Tabkle 1-=1.

Tires (Front}

Tires (Rear)

" Braxes

Service
Darking

Cutting

Transmission

Iype

SFAV Leading Particulurs - {centinued)

E78-15 (rad?al)
31.0 ¥ 11.50 &15 (radial)

4~wheel drum, hyd.
Button-type Park-Lock
Rear wheel hyd., handle-operated

4~speed synchro-mesh Lransaxle
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: NOTE

Euphasizes an easenrizl Procedure to ensure correct opetdtion or

Baintenzagce.

The followiag is a liat of common sense safety rules that should be practiced

hy personnel who operate or maintain thia vehicle.

a. Repert any unsafc canditions in material er equipmenc. Warn others of
such conditions or of hazardous actions notad that result from failure to
observe safety precautions.

. Always wear helmer, goggles, and seat balts when operating the SFav.

<. Casoline hall not be nged a3 2 cleaning solvent.
d. Refuel only iy, well-veatilatad areas.

e. Lo nor refluel during cthunderstorms.

E. Do not refuel vehicle until engine is turned off and lights are off.
B+ HNo swoking vr open flame ip vicinity of refueliag area.

ke If gasuline contains lead, avoid skin contaet, 1f contact occurs, wash

lamediately and thoroughly with soap and water.

1. Keep a CO2 portable fire exringuisher cloge when refyeling,
J- Use a special Carrying strap when Cransporting batteries ta avpid
Spiliing acid on skin or clothing. 1Ff acid comes in ¢ontact with skin or

<lothing, wash tamediately with water,

[=5
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E4=-1150-10
Sectiaon II. PREPARATIQN FOR USE

2-1. UNPACKING AND ASSEMBLY. The SFAV and equipment will be detivered either
on veticle trailers or by cymmarcial carrier. Paragraph 21-2 describes the
praparation-for-use prodedure when delivered by crailer. Paragraph 2-2

describes the preparation-for-use procedure when delivered by commercial

carrier. ~

2-2, TRAILER UNLOADING. When the SrAV i3 shipped on either dual or aingle
handling crailers, it will be tied down with front and rear turnbuckle units
ta the rrailer frawe. The rransmisaion will be set in gear and the parking

brake set. The.gas tank will be drained and the battery disconnected. The
following procedures must be followed when removing the SFAV from a single

trailer or from the rear of a dual trailar.

WARNING
Improper handling or failure to follow proper unloading procedurss
¢ould result in injury Lo personmnel, serious damage to the SFAV, or

damage to che handliog equipmenc.

a. Sipgle-Trailer Unloading

(1) Posirian cowing vehicle and trailer containing SFAV in a clear area
providing at least 50 feer to wesr of trailer and set towing vehicle brakes.

Trailer must remzin attached to towing wvehicle.

(2) Perform a2 visual inspection of SFAV wheels, engine, frame, and
tie-down points for obviovs damage caused during transportatioenm. Reparr all
discrepancies ilmmediately to receiving authority before proceedipg.

(3} Lower trailer loading ramp(s).

{4) Have SFAV driver sit in SFAV and press brake pedal fuily and hold in

thar position., Ensure transpiseion is in gear.



-

(3) MKemove SFaV-te-trailer holddown turabuckles in feur locatians and

awing turnbucklea clear of SFAV whaels.

CAUTION

/
Do not atarc engine to remove the SFAV from trailer under its own
power, Care must be raken to inspect the SFAV completely befare
otartiog engine.
(6) With rtwo personmel at froot of SFAV on trailer, have driver put
tranamission in neutral, release brakes, and have two persoonel roll SFAV

backward down trailer Tawmpe to 4 clear area.

(?) Scecure ramps and equipment on trailer.

{8) Perform ipitial receiving checks in accordance with table &-1 in

sectian 1Y of this mapoual,

b. Dual-Trailer Unloading

NOTE

The front end of the SFAV is narmally secursd ta the trailer tilt
assenbly by tie-downs at the fréomt and by the winch hook and cahle

fastened under the SFAV frame just iun front of the transmission

shield plate,

(L) Check that winch cable and hook is securely fastened Lo centet
frame, forward of transmission ahield plare. Take out all slack in cable

using winch electrical control on trailer.

RWARNING

The SFAY must be securely £astened to the winch huok and cable.

Failure to ensure security could result in the vehicle's breaking
loose during the next step and causing injury to persosnel ar

equipment dawmaga.
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(1) Release parking brake and set ctransmisaien gesr shift in neucral.
NQTE
Two peraannel are requirad for the following steps.

(3) with che vehicle tilted in froeot~end-upward position, remove
tie—downs at front of SFAV and trailer. Leave SFAV securely fastened to wiach

hook,

\
(4) Remove two tilt assembly braces at high end of tilt assembly. Tilt

assembly will poc tilt downward.

(3) Both personnel move to rear, of SFAV and lower end of tilt assembly
and lLfc tilr assembly and rear of SFAV (lift weight is approximately 100

peunda). Tilt assembly and vehiecle will tilt downuward.

(6] With tilt assembly and vehicle inr nose-dawn poaition, secure tilt
assembly lower end with link pin through holes praovided in trailer frame rail

ind Cilt 23dembly,

(7) At wianch comtral switch on trailer, set switch to extend cable
halaiog SFAV on tilt assembly. G5FAV will move down -tilt assembly apd rest om

flat surface of vear of trailer bed.

(8) Have driver sit ip SFAV and press brake pedal. Hold pressure an

brake until complecion of the following step.

(¢) At winch control switch an crailer, set awiteh tao extend cable.

When cable is slack, temove hook from under SFAY.

(1Q) When driver in SFAV releases brakes, ather perscnnel roll vehicle

down ait ramps to clear acea.
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(11) Secure rampa and eguipment an trailer far travel.

(12} Visually inspect vehicle for abvious traansporration &amage. Repart

all discrepancies immediately to receiving authority.
(13) Perfurm initial receiviog checks in accordance with table &4-1,

2-3. UNLOADING/UNFACKING FROM COMMERCIAY. CARRIER. When shipped by commercial
truck or air tcavel, SFAVY is chained into position. MNermally, gas tank and
oil reserveirs are drained to comply with transportation regulations. Parking

brake should be set, and transmiasion ghould he in Ecar.
WARNING -

Observe all local authority safery precautions during unloading of

SFAV from carrier vehicle to prevent injury to personnel or damage

Lo equipment.
a. FRemove hold—down chains. .

b. Roll SFAV dawn aircrafr ramp, or off truck as applitable; ensuring

adequate clearznce.

¢. Visually inspeec SFAY for abvious tragsportation damage. Report all

discrepancies immediately to receiving authority.

CAUTIOR

Da not actewmpt to start engine uncil Tecelving inspection and

initial checks have been completed in accordance with table 4=1,

Chmte mdled =




Secticn I[II. THECRY OF OPERATION

3=1. GESERAL. The SFAV is = lightweight, Lubular—frame, all-tarraia vehjcle
'capable of high-speed, crosa-country cravel. The SFAY is designed for high
manevverability and agility during operatiomal applications. The SFAV is
operated in the same manner as any automotive vehicle with the exception of
the added hand-operated hydraulic cutting brakes attached to the rear wheels,
which are used to stop either wheel ro perfarm sudden skid/steer turning

maneyuvers.

3-2. ENGINE. power for the SFAV is provided by a modified Volkswagen
four-cylindec, air-cooled eagine with opposed eylinder arrangement. The
engine haa an 8:1 compressivn ratio and a 1984 cc piston dzsplacement. Using
#7-occtane regular fuel, the enpine can produce 94 hp at 5000 rpm and a speed
of 75 mph. Ar a speed of 30 to 40 wph the SFAV range is at least 200 miles oa
a tauk ol gas (l6-gallon tank).

3~3. TRANSMISSION. The SFAV Eransmission is a2 Chenowth Rullec Box,
four-speed, synchro—mesh transaxle with a 5.42:1 ring and pxnlon tatio. The
" Tated input torgue capacity is 195 foot-pounds. Maximum output tOTQue frem 2
standing start is 2065 foot-pounds. Under operation in firse gear it is 20Q6€5
foot-pounds, second gear 1266 foot-pounds, third gear 939 foct-pounds, and

fourth gear 699 foot~pouads.

i=4. ELECTRICAL-SYSTEM. The SFAV has a 12 ¥ electrickl system for lighting
and accessaries. It has a 14 Vdc, 51 A alternator with = .75 alteraator-
to-2agine speed rutip. A single 12 V lead acid battery supplies power tg the
system. ‘The starting motor is a Volkswagen type II, direct gear drive, with a
300 A& maximum <apacity. The voltage regulator is 2 solid-state Motorola that

aperates at 11.5 .
3-5. BRAKES, Service brakes are Volkswagen drum brakes hydraulically

¢perated on all four wheels. The hydraulically cperated parking brake has a

10 percent grade holding ability.at gross vahicle weight.

3-1
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Section IV. OPERATING INSTRUCT IONS

41, PRESTART PROUEDURES. Before each day's operation complete the

precperational checks listed in table 4-1 Lo ensure continusing reliable

operation of the SFAV.

4=2. USE AND FUNCTION QF GONTROLS AND INDICATORS. Operatora should become
complerely fawiliar with the use and function of rhe following controls and

indicators.
a. Conrcrols

(1} Steering Wheel. The steering wheel is a 12-ipch, 3-apoke, sponge
vinyl wheel intended for off-rosd use becauss of its abilirty to abaorb shocks

and vibratianas. The SFAY has 3 1.5 turn ratio from lack-to-lack.

{2) Clutch Pedal. The clutch pedal operates the SFAV bhydraulic eclutch

linkage used alomg with 2 dual master cylinder.

(3} Brake Pedal, The brake pedal is used wirh a dual maater. ¢ylinder to

operate the SFAV four-wheel hydraglic brakes.

(4) CGas Pedal. The gas pedal controls che amount of gag ro the
carburetar and aubsequently che speed of the SFAV.

{5} Gear Shift. The gear shift {figure 4~1) is linked to the synchro-
wesh transmission and ig used o salect any of four speeds forward and coe
reverse. To engage reverse, press dawn on gear shift levar and mave it eall

the way to the left and down.

(6) Parking Brake. The patking brake (figure 4-2) is located on the
floor next to the gear shift. It is artached to the hydraulic line. To lock

the parking brake, press the foot brake and hold while pushing the parking

brake button down. To release the parking brake, simply press the foot braka,

4-1



Table 4-1, Prouvperatioanal Check Lisgt*

4. Check apline balts on conarant velocity joints for security.

b. Check shock absorber mountings for security.

c. Check rires for pressure, cuts, Eeaxs, or cracks.

d. Check wheel lugs for security.

e. Check apark plug wires for pProper connection and signa of wear.

f. Chezk alternator drive belr For signa of wear. -

2. Check engine @il level. Ensure oil cap is secure.

h. Inspect carburcter air cleaners (2) for cleanliness.

i. Tnspecc skid plate below engine far'signs of excussive oil'IQERAge.
j+ Check feel level. -

k. Enaure gas tamk cap is securs.

*Checks should be performed daily before starting SFAV.
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SFAV-2223.02

Figure 4-1. Gear Shifr.
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Figure 4-2.

Parwing Brake.
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(7} furting OGrake. The culting drake (figure 4-3) is lncated oerween
the seats and is connected to the rear hydraulic brakes. 1Its purpose is to
assist in skid/turns by providing differential brsking to the resar whesls.
When making a lefr skid/turn, pull the handle back. When making a right

skid/turn, push the handle forward.
WARYING
Using the cutting brake for skid/turns is 3 developed skill and
shauld not be attempted by the novice driver unless supervised.
Attemptiang te use the cutting brake at high apeeds could result in
persaonal injury and damage to the SFAV. '
b. Indicators {tigure 4=4)

(1) FUEL Gauge. Indicates amount of gas in fuel tank.

(2) AMPS Gauge. Indicates electrical system amparage.

(3) CYLINDEX HEAD TEMP QGauge. Indicates engine cemparature.

(4} OIL PRESSURE Gauge. TIndicates engine oil pressure.

{5} Tachomerer. TIndicates engine revolutions per minute. 1s red lined
to indicate waximum suggested revoluciens per minute in each of the four
forward gears.

(6) HOURMETER. Indicates total engine operating hours.

{7) <Clock/Speedometer. Provides a digital display of vehicle miles per

tour and time of day.

(8) Tuva Signal Switck. TIndicates right or lefr rurns by initiacing

flashing lights attached to rear frame of SFAV and on the front frame above

the headlights.



SFAV-222304

Figure 4-3. Curting Brake.
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£9) Turn Signal Indicator. Flathes when turn signals arc moved right or

taf.

(10} Eeadlight and Tailiight Switches. Headlight switch cantrale onfoff

and high and low beams. Taillight switch controls an/eff.

(1L} Ignition Switch. Key-operated switch to turn SFAY electrical system

ont and pff.

4-3. POSTUPERATIQNAL CHECKS. After each operation, visually inspect the SFAY
for damsge, loose connections, or oil and fuel leakas. Report any

discrepancies ro maintenance persocnel. Wash vehicle thoroughly.

-
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Section V. MAINTEMANCIEI INSTRUCTIONS

5-1. PREVENTIVE MAINTENANCE.

is limited ta the following:

Crew level service and inspection msintenance

2. Service

(1} Removing and Installing Wheels

(@) Using the supplied jack (never attempt to Lift the SFAV with a

bumper jack) raise the SFAV until tha wheel is Free of the ground,

{b) Bemove lug bolta by turning them counterclockwise'(left). When
replacing wheel, torque lug bolts 87 ro 95 foot~pounds. Pneumatic wrenches
cannot provide torque accurately.

(2} . Servicing Air Cleaners

(a) Ungcrew wing nut and remove cover.

(b) Take out paper filcer and sponge. Clean sponge wich malvenr.
Replace sponge if necesaary.

(e)

solvent.

Remove filter element frame and clean used oil from Pan using

(d} Add new oil to pan.

{e) 1Install new paper filter, cleaned sponge, and cover. Secure with
wing nut,

(3) Touch-up Paint
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(a} Use provided touch-up paiat to cover ecracked or chipped paint on

frame, towipg attzchments, and draw bars.
(b) Allow time for paint to dry.
b. Tespection
(1) Ensure shock bolrs and wheel lup nuté are tight.
(2} Make sure front frame shims are in place.

(3) Check engine, brake, clutch, and batrery fluid lsvels. Check

battery cable canpections. : -
(4] Check for engine and trausmigsion leaks.
(5) Enaure stcering linkage ig tight.
{6) Check tire pressure {18 psi froot and 20 psi rear}. -
(7} Operate all liphts and turn signala.

(8) Make a visual ipspection of transfer and final drive assembly,
exhauac system, springs and shocks, frame, cab, hood, hull, bumper guarde, and

marine fenders. -

(%) Xecp SFAV clean.

(10) Refer all other maintenance Tequirements, including lubricatien, teo

crganization level maintenance and Emerson Mzintenance Manual EM-1150-213.

3-2. FREQUENCY UF SERVICE. Table 5-1 provides the recommended frequency of
Service sa that che crew can notify organization level maintenance when the

Various maintenance functions (except for the sir cleaner, which is a crew

function} are required.




—hh - mw =

Table 5-1. Frequency of Maiatenance

Maiotenance Function

0il Change

Transmission CGil Change
Air Filter

Fuel Filter

Grease Frout Ead

Rocker Arm Adjustment

Grease Constanr Velocity Jointe

*Baged on 12 houra = 1 week
30 miLles
20,000 miles

1 hour

Fraquency*

5-3

Every 25 hours
Every 210 hours
Whenever dirty
Every 50 hours
Every 25 hours
Every 130 hours
Every 265 hours

1 year (approximately)
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Sectjon VI. TRANSPORTATINN AND STORAGE

b-%. DISASSEMBLY. No disasseambly is required co prepare the SFAV for
shipmwent. Rowever, if the SFAV is ta be shipped by alr, safery regulacions
require Chat the fuel be draiped and the battery be disconnected. Normally,
the SFAV will be rolled on and off aircrafr, rail cars, or truck beds znd
securely fastened into position with turnbuckles or other effactive security
devices to ensure against load shifting during tranyport. Under normal
conditions, crew persomnel will onily be invelved in transporting the SFAV

short distances using trailers specially designed for that purpose.

6-2. DUAL-TRATLER LOADING. Loading ‘the SFAV into the forward sectxon of a

dual trailer is accomplished as follows:

4. Position trailer in a clear area that provides a mivimum of 50 feet
ciearance o cear of trailew. Set towing vehicle brakes. Keep treiler

attached to towing vehicle during loading. Lower trailer loading ramps.

b. Back SFAV to base of ramps. Ensure SFAY is centered behind trailer

wvith front and rear wheels in line with traziler ramps.
€- Attach winch cable and haok securely ta center frame, fprward gﬁ

transmission shield plare, and take up slack in cable using winch eleetrical

control on Erailer.
NOTE
Twe people are rEquired-to accomplish the following steps.
d. Place gear shift lever in neutral. Do not start engine.
CAUTION

Do not artewpt to start engiue and back SFAY up the trailer ramps,

2s the 3train on the Lransmissien may result in tragsmission damage.
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€. Release parking brake by pressing brake pedal.

£. With one persen in SFAY ro steer and the other person operating the

1 winch, carefully pull SFAV into forwardumosc part of trailer.

g. ZTnsure SFAV is centered on trailer and that when loaded, both rear

A4 e g i

wheels rest flush with front af tire paths on trailer.

h. Set parking brake and place gear shift lever in gear.

PRLIT PCP N BTy T I

i. Tie SFAY securely to tilt frame.

i+ Uafasten link pin at lower and of tilt frame from trziler frame rail

aod ctile assembly. Lift ro fully raised position.

k. TFasten lift bars to raised aft end of tilr frame using link pins.

s

l

1 1. Tie front end of SFAV securely to base of tilt frame.

6-2., SINGLE-TRAILER LOADING. Vehicle lecading onto 2 single trailer or the

3t end of 2 dueal trailer is accomplished as follows:
3. Pogition trailer in a clear area thac provides a minimum of 50 feet
clearznce to vear of trailer and set towing vehicle brakes. Keep trailer

attached to towing vehicle during laading.

b- Lower rrailer loading ramps.

¢+ Have driver drive SFAV up trailer ramps and park all the way forward on

single trailer, or wedge under 1ift frame an dual trailer,

dv  Turn off ignition, set parking brake, and place gear shift lsvar in

WLt
STEILY W

gear.

2. Tie SFAV securely ro trailer Frame and secure lpading ramps on trailer.




