NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

QHW Designation: F 2020 — 00

Standard Practice for
Design, Construction, and Procurement of Emergency
Medical Services Systems (EMSS) Ambulances *

This standard is issued under the fixed designation F 2020; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope acute injury or illness in a pre-hospital setting, and transporting
1.1 This practice covers certified, tested, commercial typethem, while continuing such life support care, to an appropriate
EMSS ambulances built on chassis that are suitable for th@edical facility for definitive care.
intended application and meet the requirements herein. The 1.1.3.2 Providing interhospital critical transport care.
ambulances are front or rear wheel driven (4x2) or four wheel 1.1.3.3 Transporting essential personnel and equipment to
driven (4x4) and warranted as specified in Section 9. and from the site of a multiple medical emergency or a triage
1.1.1 Definition of Ambulance-An ambulance is a vehicle Sité and transporting appropriately triaged patients to desig-
for emergency medical care which provides: a driver's comated medical facilities. .
partment; a patient compartment to accommodate an emer- 1.1.3.4 Other functions deemed appropriate by EMSS am-
gency medical technician (EMT)/paramedic and two litterbulance service managers and approved by designated EMSS
patients (one patient located on the primary cot and a seconépedical directors. o
ary patient on a folding litter located on the squad bench) so 1.2 “Star of Life” Certification—Ambulance manufacturer/
positioned that the primary patient can be given intensivesontractor shall fur_msh.the purchaser(s) citing this standqrd an
life-support during transit; equipment and supplies for emeruthenticated certification and label (See 6.19) that certifies a
gency care at the scene as well as during transport; two-waytar of Life” ambulance and equipment complying with this
radio communication; and, when necessary, equipment fottandard and applicable amendments (if any) in effect on the
light rescue/extrication procedures. The ambulance shall bdate of manufacture (See 7.3). Ambulance vehicles so certified
designed and constructed to afford safety, comfort, and avoifay display the registered “Star of Life” symbol, as defined by

aggravation of the patient’s injury or illness. the U.S. Department of Transportation (DOT) and the National
1.1.2 This standard may be used to procure an ambulanddghway Traffic Safety Administration (NHTSA), see Fig. 1.
and the applicable additional systems and equipment. 1.3 Classification— “Star of Life” ambulance designs in-

1.1.3 Purchasers should follow the ordering data in 9.2 t¢luded in this standard may be described in terms of their body
aid them with the preparation of their procurement specificatyP€ (I, II, or Ill), class of drive (“1” for two rear wheel drive
tion, requisition, and contract. The purpose of this practice is t@F “2" for four wheel drive), and floor configuration (A for
describe minimum requirements for design, construction, perdvanced Life Support or B for Basic Life Support). Such
formance, equipment, testing, and appearance of EMSS ambfiéscriptions may be used to define a variety of ambulance
lances which are authorized to display the “Star of Life” designs which are ellglble for certification as “Star of Life”
symbol so as to provide a practical degree of standardizatio@mbulances. (To specify, see 9.2.2 and 9.2.3).

The reasons for such standardization are to provide ambulancesyore 1—For optional advanced life support (ALS) applications, users
that are easily detected, nationally recognizable, properlghould consider specifying a modular (Type | or Ill) ambulance. Modular
constructed, easily maintained, and, when appropriatelpmbulances provide additional space and compartmentation for cardiac
equipped, will enable Emergency Medical Technicians (EMTS)nonitors, drug cases, etc. The basic life support (BLS) configuration is
to safely and reliably perform their functions as basic ancftandard on all types.

advanced pre-hospital life support providers as set forth in 1.3.1 Type I—Conventional truck, cab-chassis with modular
national EMSS standard training guidelines. These functionembulance body.

include: Class Configuration
1.1.3.1 Responding to, providing appropriate basic or ad-  Two rear wheel driven (4x2) AorB
Four wheel driven (4x4) AorB

vanced life support, on-site, to persons reported experiencing
Note—Configuration A: Elevating cot and squad bench for ALS (See
6.1.5.1 and 6.11.4).

* This practice is under the jurisdiction of ASTM Committee F-30 on Emergency ~ Configuration B: Elevating cot and squad bench for BLS (See 6.1.5.2).
Medical Services and is the direct responsibility of Subcommittee E30.01 on EMS -,
Equipment. P Y 1.3.1.1 Type | -AD (Additional Duty}-A or B or Neonatal,
Current edition approved June 10, 2000. Published August 2000. Critical Patient Transport, or A or B with Rescue and Fire
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"Star of Life Symbol"

The "Star of Life” is a six-
barred cross uponwhichis
superimposed the Staff of
Aesculapius (es”cu-la’pi-
us) who, in both Greek and
Roman Mythology, was the
god of medicine and heal-
ing.
9 Blue
€ White
White Border
Dimensions (min.): Size A Size B Size C Size D
Length of bar 76mm (3") 305cm (12') 406cm (16") 81.3cm (32%)
Width of bar 25mm (75") 76 mm (3°) 10.2cm (4') 20.3cm (8")
Length of staff 63mm (25") 241cm (9.5") 31.7cm (125") 63.5em (257)
White border (25" (.375" (.5" - -
All angles 60°
Deviations must be proportionate.
FIG. 1 “Star of Life Symbol”
Suppression Package or a combination thereof. (See 6.1.2.1) Class Configuration
Class Configuration Two rear Wheelldriven (4x*2) AorB
Two rear wheel driven (4x2) AorBor Four wheel driven (4x4) AorB
Four wheel driven (4x4) AorBor

Note—"Requires conversion of chassis to four wheel drive (4x4), (See
Note—" As specified by purchaser. The configuration shall provide for6.1.6). _ _
a neonatal, critical patient transport, configuration A or B with fire Configuration A: Elevating cot and squad bench for ALS (See 6.1.5.1

and 6.11.4).
suppression package and rescue capability when specified. Configuration B: Elevating cot and squad bench for BLS (See 6.1.5.2).
1.3.2 Type IStandard van, integral cab-body ambulance 1.4 Order of Precedence-In the event of a conflict between

(See 6.1.3 and Fig. 3.) the text of this specification and the references cited herein, the
Class Configuration text of this specification shall take precedence, except where

Two rear wheel driven (4x2) A" or B required by law including Federal, State, and local laws and

Four wheel driven (4x4) A7 or B regulations.
Note—"0n a Type I, ALS features are limited, (see 9.2.3) 1.5 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

4x4), (see 6.1.6}esnonsibility of the user of this standard to establish appro-

1.3.3 Type lI—Cutaway van, cab-chassis with integral or priate safety and health practices and determine the applica-
containerized modular body ambulance (See 6.1.4 and Fig. 4bility of regulatory limitations prior to use.

“Requires conversion of chassis to four wheel drive (
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Type | Ambulance
Conventional Cab-Chassis with Modular Body

20 20
17 (Optional) 20 (Optional) 17
21a WY \\ \\ -
(Optional) b &] [\D @ b
21 " 7.8
19 @‘/
- k - m
2,3

Headlamp, (2) white [(4) white optlonal]
Front side marker lamp, (2) amber
Front side reflector, (2) amber

s> LN o

Front turn signal, (2) amber, (includes
vehicular hazard warning signal flasher)
5 Front identification lamps, (3) amber

6 Front clearance lamp, (2) amber

7. Rear side marker lamp, (2) red

8 Rear side reflector, (2) red

9 Rear identification lamps, (3) red

10. Rear clearance lamp, (2) red

1. Rear reflector, (2) red

12. Rear, stop, tail, lamp, (2) red

12a. Rear turn signal, (2) amber. Includes

vehicular hazard warning signal flasher.
(optional location)

6 10 16 20a 9 20a16 10
15 o \a]
21a (Optional) | | N g
21 168/ ! [MI‘!J]
11 @ 1
N L/
4 123\=:,‘ o 122
-
1245 oH-12
{ 3/17 13
14

13.
14.
15.
15a.
16.
16a.
17.
18.
19.
20.
20a.
21.
21a.

Rear backup lamp, (1) white

Rear license plate iamp, (1) white
Front warning light, (2) red

Front warning light, (1) white

Rear warning light, (2) red

Rear warning light. (1) amber

Side warning light, (2) red per side
Grille light, (2) red

intersection lights, (1) red per side
Side floodlight, (2) white

Rear floodlight, (1) white
Spotlight, (white) hand held
Spotlight, (white), (optional iocation)

Lamps and reflectors may be mounted at other practicable locations provided locations and visibility requirements of Federal Motor
Vehicle Safety Standard No. 108 are met. The warning lights shown are for the standard warning light systems. The number of devices

and their locations may be different in alternative warning light systems
FIG. 2 Type | Ambulance
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Type Il Ambulance
Standard Van, Forward Control, Integral Cab-Body Ambulance

17a 16 16
(Optional) 13  (Optional) 6 (Optional) 13

11a[/ \ / 1/ /[ /

< L\ /4

SN R

% AN ) o6
o=—0%

1 11a 11 12 16a 128 163 5

2

17

AL~ OO \p

7, 8- 7.8

W U

Headlamp, (2) white (4 white optional)
Front side marker lamp, (2) amber

Front side reflector, (2) amber

Front turn signal, (2) amber (includes
vehicular hazard warning signal flasher)
Rear side marker lamp, (2) red

Rear side reflector, (2) red

Rear reflector, (2) red

Rear stop, tail & turn signal lamp, (2) red,
(turn signal section may be amber, includes
vehicular hazard warning signal flasher)
Rear backup lamp, (1) white

Rear license plate lamp, (1) white

11.  Front warning light, (2) red

11a. Front warning light, (1) white

12. Rear warning light, (2) red

12a. Rear warning light, (1) amber

13. Side warning light, (2) red per side
14,  Grille light, (2) red

15. Intersection lights, (I) red per side
16. Side floodlight, (2) white

16a. Rear floodlight, (1)

17. Spotlight, hand held, white

17a. Spotlight (white, optional location)
*Flashes with front/rear turn signal & vehicular
hazard warning signal flasher.

Lamps and reflectors may be mounted in other practicable locations provided location and visibility requirements
of Federal Motor Vehicle Safety Standard No. 108 are met. The warning lights shown are for the standard warning
light systems. The number of devices and their locations may be different in alternative warning light systems.

FIG. 3 Type Il Ambulance
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TYPE Ill AMBULANCE

Specialty Van, Forward Control and Control Integral Cab-Body
or Containerizeed Modular Ambulance

20
17 (Optional) 20

20
(Optionat)

(© ?1 ) 1 { \1 T 7
ptiona
oD 60
21
19 oH 7.8
= AN
23 f\D

8 2 15a 10 16 20a 9 20at6 10
\ /\ ~ 6
15
( = [SoA==N==] %15 m T E:]
) : I __21a | -
L= (Optional) 1g7"] r|. |'er
=2t UL
L ) B
N N / 1 ih 4 /11
P == i 12a 4 _12a
4 —4 § 4 e =1 d
L 12 Lo O E‘IZ
ﬂ 13 ﬁ 13
18 14
1. Headlamp, (2) white [(4) white optional] 13. Rear backup lamp, (1) white

*2,  Front side marker lamp, (2) amber 14. Rear license plate lamp, (1) white

3. Front side reflector, (2) amber 15.  Front warning light, (2) red

4, Front turn signal, (2) amber, (Includes vehicuiar 15a. Front warning light, (1) white
hazard warning signal flasher) 16.  Rear warning light, (2) red

5. Front identification lamps, (3) amber 16a. Rear warning light, (1) amber

6. Front clearance lamp, (2) amber 17.  Side warning light, (2) red per side

*7.  Rear side marker lamp, (2) red 18.  Grille light, (2) red

8. Rear side reflector, (2) red 19. Intersection lights, (1) per side

9. Rear identification lamps, (3) red 20. Side floodlight, (2)

10. Rear clearance lamp, (2) red 20a. Rear floodlight, (1)

11.  Rear reflector, (2) red 21.  Spotiight (white) (hand held)

12.  Rear, stop, tail, lamp, (2) red 21a. Spotlight (white) (optionai location)

12a. Rear turn signal, (2) amber (includes vehicular
hazard warning signal flasher) (optional location)

*Flashes with front/rear turn signal & vehicular

hazard warning signal flasher.

Lamps and reflectors may be mounted in other practicable locations provided location and visibility requirements

of Federal Motor Vehicle Safety Standard No. 108 are met. The warning lights shown are for the standard warning

light systems. The number of devices and their locations may be different in alternative warning light systems.
FIG. 4 Type Il Ambulance
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2. Referenced Documents The Tire and Rim Association Inc. Yearb&ok
2.1 ASTM Standards: Society of Automotive Engineers (SAE), Inc., Standards and
B 117 Practice for Operating Salt Spray Apparatus Recommended Practicés:

F 920 Specification for Minimum Performance and Safety J163 Low Tension Wiring and Cable Terminals and Splice
Requirements for Resuscitators Intended for Use With  Clips

Humansg 1537 Storage Batteries
F 960 Specification for Medical and Surgical Suction and J5941 Voltage Drop for Starting Motor Circuits

Drainage Systenis J551 Measurement of Electromagnetic Radiation from Mo-
F 1177 Terminology Relating To Emergency Medical Ser- __tor Vehicles and Devices

vices J553 Circuit Breakers

F 1328 Guide for Training the Emergency Medical Techni- J561 Electrical Terminals, Eyelet and Spade Type
cian (Basic) to Prepare Patients for Medical Transporta- 9975 Tests for Motor Vehicle Lighting Devices & Compo-

2.2 Federal Specification$: J578 Color Specification for Electric Signal Lighting De-
L-S-300 Sheeting and Tape, Reflective, Nonexposed Lens, VIC€S _ _

Adhesive Backing J595.Flash|ng Warning L_amps fpr Authorized Emergency,
RR-C-901/3 Cylinders Compressed Gas: With Valve or _ Maintenance, and Service Vehicles

Plug and Cap; ICC3aa J638 Test Procedure and Ratings for Hot Water Heaters for
2.3 Federal Standardé: Motor Vehicles _ _
Federal Standard No. 297, Rustproofing of Automotive J639 Safety Practices for Mechanical Vapor Compression

Vehicles Refrigeration Equipment or Systems Used To Cool Pas-

2.4 Military Standards® senger Compartment of Motor Vehicles
MIL-STD-461 Requirements for the Control of Electro- J682,Rear Wheel Splash and Stone Throw Protection

. i J683 Tire Chain Clearance
magnetic Interference Characteristics of Subsystems and
EqL?ipment y J689 Approach, Departure, and Ramp Breakover Angles

- : - J771 Automotive Printed Circuits
MIL-STD-1223 Nontactical Wheeled Vehicles, Painting, | .
Identification Marking and Data Plate Standards J845 Method for Determining the Flash Energy of a Light

G J858 Electrical Terminals, Blade Type
2.5 Laws and Regulation$: ; S 2
21 CFR 820 Quality System Regulation (QSR) (FDA) J928 Electrical Terminals, Pin and Receptacle Typ_e _
. : J994 Backup Alarms, Performance Test and Application
40 CFR 86 Control of Air Pollution from New Motor 31054 Warning Lamp. Alternating Elashers
Vehicles and New Motor Vehicle Engines g P, 9

47 CFR, PART 90 Private and Land Mobile Radio Services; A2 Battery Cable

. : J1128 Low Tension Primary Cable
Sub Part B: Public Safety Radio Pool . .
. ) 1292 A le, Truck, Truck-Ti , Trailer, M
49 CFR 393 Federal Motor Carrier Safety Regulations J129 utomobile, Truck, Truck-Tractor, Trailer, and Motor

Coach Wiring
(FMCSR) ) J1318 Strobe Warning Lights
49 CFR 571 Federal Motor Vehicle Safety Standards J1349 Engine Power Test Code, Spark Ignition and Diesel
(FMVSS) J2498 Minimum Performance of the Warning Light System

2.6 Other Publications—Fhe following documents form a Used on Emergency Vehicles
part of this standard to the extent specified. Unless a specific National Truck Equipment Association/AMB:

is;ue is identified, the issue in effect on date of invitation for A\ standard 001 Static Load for Ambulance Body Struc-
bids or request for proposal shall apply. ture Test

State of California Motor Vehicle Code AMD Standard 002 Body Door Retention Components Test
AMD Standard 003 Oxygen Tank Retention System Test

_ (Main and Portable Cylinders)
2 Annual Book of ASTM Standardgol 03.02 AMD Standard 004 Litter Retention System Test

; Annual Book of ASTM Standagdol 13.01. . AMD Standard 005 Ambulance 12 \olt DC Electrical
Copies of Federal Standards and Specifications are available from Federal

Standards and Specifications, Superintendent of Documents, U.S. Government SyStemS Test
Printing Office, Washington, DC 20402. AMD Standard 006 Sound Level Test Code

5 Copies of Military Specifications and Standards required by suppliers in
connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.

6 Available from the Superintendent of Documents, U.S. Government Printing € Application for copies should be addressed to The Tire and Rim Association,
Office, Washington, DC 20402. When indicated, reprints of certain regulations maync., 175 Montrose W. Ave., Suite 150, Copley, Ohio 44321. Phone (216) 666-8121.

be obtained from the Federal agency responsible for issuance thereof. 9 Available from Technical Division, SAE, 400 Commonwealth Dr., Warrendale,
7 Available from Department of Motor Vehicles, 2570"28&treet, Sacramento,  PA 15096.
California 95809. 10 Available from the Ambulance Manufacturer's Division (AMD) of the

National Truck Equipment Association, 37400 Hills Tech Drive, Farmington Hills,
MI 48331, (810) 489-7090.
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AMD Standard 007 Carbon Monoxide Levels For PatientEMS ambulances in accordance with Guide F 1517, and

Compartment Interiors effectively prepare patients for medical transport in accordance
AMD Standard 008 Ambulance Patient Compartment Gralwith Guide F 1328.

Rail (Load Test) 5.4 Standard Coverage-This Practice does not include all
AMD Standard 010 Water Spray Test the varieties of medical service vehicles commercially avail-
AMD Standard 011 Ambulance Equipment Temperatureab|e- This Practice covers only the ambulances approved to

Test display the “Star of Life” symbols and purchased to provide
AMD Standard 012 Temperature Tests pre hospital emergency medical services in accordance with
AMD Standard 013 Weight Distribution Test provisions of other ASTM F-30 Standards for Emergency
AMD Standard 014 Cooling System Test Medical Services Systems.

5.5 Precautions and ObservatiorsPurchasers should read
the entire document before requisitioning an ambulance, in
3. Terminology order to be knowledgeable of just what equipment is standard,
and which options need to be exercised. Due to the variety of
ambulance equipment or features, some options may be incom-
patible with the model desired (reference chassis and ambu-
lance manufacturer’s data books).

AMD Standard 015 Ambulance Oxygen System Test

3.1 Definitions:

3.1.1 ambulancen—See 1.1.1.

3.2 For definitions of terms used in this practice, refer to
ASTM F 1177, Terminology Relating to Emergency Medical
Services. 6. Requirements

4. Summary of Practice 6.1 General Vehicular Design, Types, and Eloor Plgn:

' 6.1.1 Design—The ambulance and the allied equipment

4.1 The principle of this practice is to define the range offyrnished under this practice shall be the manufacturer's
designs, features, performance characteristics for manufactuurrent commercial vehicle of the Type, Class, and Configu-
ers, purchasers, and users, of “Star of Life” ambulancegation specified. The ambulance shall be complete with the
recommended for EMSS ambulance services. operating accessories, as specified herein, and furnished with
o such modifications and attachments as may be necessary to
5. Significance and Use enable the vehicle to function reliably and efficiently in

5.1 This standard describes the practices for commerciagustained operation. The design of the vehicle and the specified
ambulance manufacturers/venders for: equipment shall permit accessibility for servicing, replacement,

5.1.1 Design and construction, and outfitting of a variety ofand adjustment of component parts and accessories with
EMSS ambulances designs using commercially available lightinimum disturbance to other components and systems. The
truck vehicle chassis, fabricated vehicle bodies, and commeterm “heavy-duty”, as used to describe an item, shall mean in
cially available components and equipment. excess of the standard quantity, quality, or capacity and

5.1.2 Testing the performance of ambulances and equipmengépresents the best, most durable, strongest, etc., part, compo-
in accordance with nationally accepted ambulance manufagent, system, etc., that is commercially available on the
turers (AMD) test standards. Original Equipment Manufacturer's (OEM) chassis.

5.1.3 Ouitfitting and equipping ambulances with medical

. . . . Note 2—Ambulance crash tests and analysis are being conducted to
equipment as recommended by appropriate medical associg

lentify ambulance occupant crash injury mechanisms. Problems identi-

tions to meet needs specified by purchasers. _ fied in these tests should lead to ambulance design changes in 6.4.1,
5.1.4 Certification of ambulances m accordance with “Stak.10.5, 6.10.6, 6.10.7, 6.10.8.1, and 6.11.3 which will prevent or reduce
of Life” criteria. the severity of ambulance crash injuries. Appropriate changes, based on

5.1.5 Painting coloring and marking EMS ambulances inautomotive crashworthiness principles will be incorporated in future
accordance with “Star of Life” standards preparatory to deliv-changes to this standard.

ery to purchasers. 6.1.2 Type | Ambulance- Type | vehicle, Class 1 or 2,
5.2 This standard describes practices for ambulance pufonfiguration A or B, shall be a chassis furnished with a 2-door
chasers for: enclosed cab. The chassis-cab shall be suitable for subsequent

5.2.1 Preparation of a purchase description for the procuranounting of a transferable, modular, ambulance body con-
ment of an EMSS ambulance in accordance with this standardorming to the requirements specified herein. (See Fig. 2.)
using guidance contained in Section 9. 6.1.2.1 Type | - AD (Additional Duty) AmbulaneeType

5.2.2 Specifying ambulance inspections, tests and documeih-AD, Class 1 or 2, Configuration A, B, or other user specified
tation preparatory to acceptance of delivery. configurations such as for critical patient or neonatal transport,

5.3 This standard describes practices for ambulance useskall be a conventional truck, cab-chassis with modular body.
for: Additionally, other on board systems or equipment may be

5.3.1 Acquainting ambulance service medical directors wittspecified for rescue or fire suppression or combination of
features of various ambulance designs and capabilities faapplications. The chassis shall be suitable for mounting of a
planning purposes. transferable modular ambulance body conforming to the re-

5.3.2 Acquainting ambulance service managers and operauirements herein.
tors (EMTs) with ambulance designs, equipment, and expected 6.1.3 Type [l Ambulance-Type Il vehicle, Class 1 or 2,
performance characteristics to enable them to safely operateonfiguration A or B, shall be OEM chassis manufacturer’s
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commercial, long wheel base, integral van. This vehicle shalthassis above the 4x2 chassis will reduce the payload propor-
be suitable for subsequent ambulance conversion/modificaticionally. When available, a Class 2 ambulance shall be an
in compliance with the requirements herein. (See Fig. 3.)  original chassis manufacturer's (OEM) 4x4 chassis for Type 1

6.1.4 Type Il Ambulance-Type lll, Class 1 or 2, Configu- ambulances, or an OEM 4x2 model with a professionally
ration A or B shall be a “cutaway” van with a transferable, engineered conversion to a four wheel drive (4x4) conforming
modular, ambulance body or unitized cab-body mounted on & all applicable requirements herein. All workmanship, weld-
chassis. The chassis with unitized cab-body or front sectioing, mechanical fit grade, and quality of components and
cab-chassis shall be suitable for the subsequent fabricatiomaterials used in conversions shall be equal to or greater than
conversion, or modification into an ambulance incorporatingDEM manufacturer’'s production 4x4 units. Conversion com-
the requirements and the equipment specified herein. (See Figonents shall not interfere with other body, chassis, or me-
4.) chanical parts through the complete range of suspension and

6.1.5 Configuration of Patient CompartmertUnless oth-  wheel angle travel and allow proper alignment of axles. The
erwise specified (See 9.2.3), Configuration “B”, Basic Life tracking of the front/rear axles shall be identical on both sides
Support (BLS) shall be provided in the patient compartmentof the vehicle and wheelbase. When available, the chassis
All litters shall be loaded to position the patient’s head forwardmanufacturer's OEM components shall be furnished, including
in the vehicle. but not limited to: spring hangers, shackles, drive axle, integral

6.1.5.1 Configuration “A” (ALS)—When specified for transmission/transfer case, universal joints, steering linkage,
Types | or Il (See 9.2.2), Advanced Life Support (ALS) stabilizer bars, radius and torque rods, transfer case shaft
applications, one primary patient shall be on a wheeledinkage, brake calipers, pads, rotors, shock absorbers and
elevating cot and a secondary patient lying on a foldingsprings. When available, the chassis manufacturer’s guidelines/
stretcher or combination stretcher chair on the squad bench, @Equirements for 4x4 conversions shall be followed. The
one primary patient and three secondary seated patients on thgsign of the 4x4 conversion shall minimize the height of the
squad bench (See 6.11.4) and one seated EMT/paramedic. T{ihicle's chassis. The 4x4 converter shall include a complete
primary cot shall be center mounted or, when specified (Seghassis modifier FMVSS certification and sticker.

Table 10, Item 21), a dual position mount shall be furnished. 1,5 444 converter shall provide to the purchaser a full parts

Unless otherwise specified (See Table 9, Item 28), a CPR segf,j |aj,0r warranty covering all added 4x4 parts and materials,
conforming to all specification requirements shall be furnishe ncluding workmanship and design. The warranty shall also

on the left (street) side of the body facing the patient’s thoraCi%over all OEM components affected or modified by the
region and include a seat belt a_nd pa_ddmg at t.he EMT's heagonversion process. This warranty shall be at least equivalent,
region. Space shall also be furnished in the action WaII/countelh mileage and time, to the OEM chassis manufacturer's
area_f_or placement of a cardiac_monitar/degbuliatar. Whe.nwarranty, including any extended warranties required or fur-
specified (See Table 10, Item 25), a crash stable mountmﬁished

bracket for securing the cardiac monitor/defibrillator shall be i
furnished. A locking drug kit compartment per Table 9, Item 14

and high intensity light per Table 9, Item 8 shall also be

Accompanying each conversion shall be complete manuals
showing operation, maintenance, and repair procedures, chas-

furnished. Two L.V. hangers, per 6.11.9, shall be provided forsS mgnufacturer’s part numpers, qlrawings fo_r cofmponents
the primary patient, one at the patient’s head and one at thigsed in the conversion, and dimensioned draWI.n_gs for manu-
patient's lower extremities. factured parts, alignment procedures, and specifications.
6.1.5.2 Configuration “B” (BLS)—Unless otherwise speci- ~ 6.2 Vehicle Ambulance Components, Equipment, and
fied (See 9.2.3), Configuration “B” shall provide for one Accessories-The emergency medical care vehicles, including
primary patient on a wheeled elevating cot and one secondaghassis, ambulance body, equipment, device, medical accesso-
patient on a folding stretcher or combination stretcher/chair ofiies, and electronic equipment shall be standard commercial
a squad bench, which is also capable of accommodating thré®oducts, tested and certified to meet or exceed the require-

seated patients (See 6.11.5) and one seated EMT (See 6.1018)gnts of this specification. The ambulance shall comply with
_ _ o . all Federal Motor Vehicle Safety Standards (FMVSS) and other
Nore 3—ltis preferable that the primary patient's cot be positioned onge yo g and state regulations applicable or specified for the
the left (street) side or centered in the ambulance patient compartment. . .
The anatomy of the tracheal bronchial tree is such that an unconsciodEar of manufacture. The chassis, components, and optional
patient will be less likely to aspirate fluids into the trachea if placed onltéms shall be as represented in the chassis manufacturers

their left side with the right side up. current technical data. The ambulance body, equipment, and
6.1.6 Four Wheel Drive. Class 2 4x4When a 4x4 chassis accessories shall be as represented in their respective manu-

is specified (See 9.2.2), the additional curb weight of the 4x4acturer's current technical data. Data shall be limited to
specifications and technical materials identical to that furnished

TABLE 1 Wiring Criteria to the authorized company representatives and shall be fur-

Circuit Breaker Minimum Wire Size For nished to the engineering/technical offices of the procuring
Rating (Amps) Circuit Rating & Voltage Drop activity and the suppliers (contractor’s) offices prior to accep-
10 Amps 16 tance of the ambulance. The supplier shall provide total
;gﬁmpz 1‘2‘ standardization and interchangeability between similar ve-
30Amgs 10 hicles, equipment, items, and accessories specified for all

ambulance units under each contract.
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6.3 Recovered Materials-All equipment, material, and ar- s. Test shall be performed under normal ambient conditions.
ticles required under this specification are to be new ofTest under 7.4.4.
fabricated from new materials produced from recovered mate- 6.4.8 Gradeability— At full payload, the vehicle shall be
rials. The term “recovered materials” means materials, whicttapable of meeting the following requirements. The determi-
have been collected or recovered from solid waste and repraation shall be made by actual test or chassis manufacturer’s
cessed to become a source of raw materials, as opposed dertified computer prediction or chassis manufacturer’s certi-
virgin raw materials. None of the above shall be interpreted tdication.
mean that the use of used or rebuilt products is allowed under 6.4.8.1 Gradeability at Speed-Minimum gradeability at

this document. speed shall be 89 km/hr (55 mph) on a 3% (1.72 degrees)
6.4 Vehicle Operation, Performance, and Physical Charac-grade.
teristics: 6.4.8.2 Minimum Low Speed GradeabilityThe minimum

6.4.1 Operation and PerformaneeUnless otherwise speci- 10w speed gradeability of 8 km/hr (5 mph) on a 35% (19.3
fied by the purchaser, all requirements in 6.4 shall be met witlégrees) grade is required for Class | (4x2) vehicles and 45%
the ambulance loaded to meet or exceed the minimum specifidg4-2 degrees) grade for Class 2 (4x4) vehicles in the low 4x4
payload including all specified equipment and devices installedi@Nge€.
and operating at the maximum power-consuming condition, for 6.4.9 Fuel Range-Unless otherwise specified (See 9.2.5),
example, air conditioning, lights, radio(s), etc., with the chassighe ambulance shall be capable of being driven for at least 402
performing in accordance with the specified chassis manufakm (250 miles) without refueling under the conditions in 7.4.4.
turer’s technical data. The vehicle shall be capable of operating 6.4.10 Fording—The vehicle shall be capable of three
safely and efficiently under environmental conditions outlinedfordings, without water entering patient and equipment com-
herein or as specified in the invitation for bid, contract, orpartments while being driven through a minimum of 20 cm (8
order. When specified by the purchaser for ambulances requitd.) of water, at speeds of 8 km/hr (5 mph), for a distance of at
ing higher GVWR’s to carry additional specialty equipment, least 30.5 m (100 feet). Test under 7.4.4.
for example, medical; rescue; neonatal; (See 9.2.4), lower 6.4.11 Vehicle Physical Dimensional Requirements:
performance levels are acceptable in 6.4.6-6.4.8.2. 6.4.11.1 Length—Overall length of the ambulance shall not

6.4.2 Temperature ConditiorsThe ambulance, including €xceed 671 cm (22 ft), including bumpers, but excluding rear
all required systems, equipment, and medical devices (excefteP and bumper guards. Purchaser may specify (See 9.2.6)
when medical devices are regulated by another agency) fupdditional length if necessary to accommodate special equip-
nished inside the ambulance, when serviced and maintained [ReNt or larger bodies but should consult with the manufacturer
accordance with the OEM manufacturer's recommendationt® determine that other safety/handling characteristics are not
(7.4), shall be capable of being stored without damage ofOmpromised.
deterioration in ambient temperatures of -34°C to 52°C (-30°F 6.4.11.2Width—Unless otherwise specified (See 9.2.7), the
to 125°F). Testing shall be in accordance with AMD StandardPverall (OA) width of ambulance bodies having single rear
011 (Ambulance Equipment Temperature Test). Medical dewheels shall be between 200 and 213 c¢m (79 and 84 in.),
vices, such as resuscitation and suctioning apparatus, shall B&cluding mirrors and lights. The ambulance body sides, on a
cold tested for the required flow performance on 12 vV Dcchassis with dual rear wheels, shall be withirb cm (+ 2 in.)
vehicle power and 115 VAC power modes (See 61211) Typ@f the overall width of the tires (OUtSide Sidewa”S) (See 656,

certification from medical and other equipment manufacturer§-6.5.6, and 6.9.7). Tires shall not extend beyond the fenders.
is acceptable. Unless approved by the purchaser and permitted by state laws,

the maximum ambulance body width shall not exceed 244 cm
&96 in.), excluding mirrors, lights, and other safety appurte-
pances. The wide track axle shall be furnished on dual rear
heeled vehicles, unless a narrow ambulance body is specified
y the purchaser (See 9.2.7).
6.4.11.3Height—Unless otherwise specified (See 9.2.8),
smooth, stable ride with minimum noise and vibration. Testg\éfr:)l(lcggghzt%tzr?]a(ng lﬁ?; eiﬁfzﬁélrigév ?cl)%?trgsoii?e'gé)qi?; I

under 7.4.4. ) ) ment, but excluding two-way radio antenna(s).
6.4.5 Brakes—The ambulance braking system as delivered g 4 11 4Ground Clearance- With the exception of the
to the user shall comply to performance values required bynagsis manufacturer's furnished and installed components, the
Federal Motor Vehicle Safety Standards (FMVSS), and whefgyest part of the vehicle, when loaded to the Gross Vehicle
available from the chassis manufacturer shall include ABS. Weight Rating (GVWR), shall have a minimum of 20 cm (8
6.4.6 Speed-The vehicles shall be capable of a sustainedn.) of ground clearance.
speed of not less than 105 km/hr (65 mph) over dry, hard 6.4.11.5 Angle of Approach, Ramp Breakover, and
surfaced, level roads, at sea level, and passing speeds of 1p@parture—The ambulance, loaded to the GVWR, including
km/hr (70 mph) when tested under normal ambient Condition%)ayk)ad’ (See 652) with bumpers and rear Step (down if
6.4.7 Acceleratior— Vehicle shall have a minimum average folding style), shall provide not less than the following
acceleration, at sea level, of 0-88 km/hr (0-55 mph) within 25clearance, measured in accordance with SAE J689.

6.4.3 Noise and Sound Level Limits, ExterHetJnless more
stringent sound levels are regulated by the states and muni
palities where the ambulance will be based, the exterior nois
level produced by the vehicle, except siren, shall not excee
Federal regulations.

6.4.4 Vehicle Performance-The ambulance shall provide a
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Approach angle = 20 ° 6.5.2.4.2 Two patients at 79 kg (175 Ibs.) each.
Ramp breakover = 10 ° 6.5.2.4.3 Main and portable oxygen cylinders, stretchers,
Departure angle = 10 ° cots, and patient handling equipment.
6.4.11.6 Turning Radius— Shall not be greater than chassis 6.5.2.4.4 Portable, removable, medical devices.
OEM standard. 6.5.2.4.5 Durable and disposable medical items.

6.4.11.7 Floor Height— The finished floor (loading) heights 6.5.2.4.6 Optional vehicle equipment such as battery

shall not exceed 84 cm (33 in.) on Class | (4x2) vehicles an%har er. inverter. or anv other optional items or equipment not
97 cm (38 in.) for Class 2 (4x4) vehicles. The height shall besuppglliea Ia: a base ve%licle requﬁrlemenlt. qup

measured at curb weight plus full payload but minus patients L .
and personnel. The use of an automotive “dump valver’J’ on air 6.52.4.7 Commqnlcatlons equmen.t.
suspension vehicles is acceptable to achieve the loading height8-2-2-4.8 Extrication and rescue equipment. .
requirement. The system shall include an interlock that permits 6.5.2.4.9 Portable fire extinguishers in addition to units
vehicle lowering only when the vehicle is in neutral or park, fequired in 6.15.2 as specified by purchaser.
the parking brake is set, and the rear door(s) are open. 6.5.3 Gross Vehicle Weight Rating (GVWRThe ambu-
Removing any one of the above criteria shall re-inflate the aifance gross vehicle weight rating shall equal or exceed the
bags. The above interlocks shall not conflict with the chassisombination of the vehicle’s curb weight and payload weight.
manufacturer’s requirements. The chassis manufacturer’s rating label shall show the actual
6.5 Vehicle Weight Ratings and Payload: gross vehicle weight rating (GVWR) and the gross axle weight
6.5.1 Curb Weight— Curb weight is the total weight of the rating (GAWR) of the vehicle (See 6.19).
complete ambulance and is defined as: chassis (including 6.5.4 Weight Distributior—To provide for maximum safety,
batteries, spare tire, jack tire changing tools), cab, bodypurchasers and manufacturers shall locate vehicle mounted
minimum required equipment per this specification, and a fulcomponents, equipment, and supplies to provide a vehicle that
complement of fuel, lubricants, and coolant, excluding optionals laterally balanced and has front/rear loading that is propor-
equipment in 6.15.3 and 6.15.4, and any non-portable vehiclgonal to axle ratings. The weight distribution of a properly
mounted rescue (extrication) equipment, permanently mountddaded ambulance on a level surface shall permit conformance
fire suppression system and equipment including nozzlegp the braking requirements in FMVSS 105 and for air brake
hoses, tanks, pumps, etc. and including a full complement ofehicles FMVSS 121. The right and left wheel of each axle, at
water and related foam, chemicals, etc. curb weight, (See 6.5.1) of a completed ambulance, shall be
6.5.2 Payload Allowance-Each vehicle’s payload allow- weighed to determine weight distribution. The weight between
ance shall be determined and displayed in accordance with tHbe right and left side of a given axle, when on a level surface,
weight/payload certification form (sticker) (See Fig. 5). Stickershall be within 5 percent when calculated in accordance with
shall be located in a conspicuous location in the vehicle7.4.3.1 and tested in accordance with AMD Standard 013
Payload shall be over and above the specified curb weight (Sé®Veight Distribution Test). The ambulance manufacturer shall
6.5.1) of the vehicle and include specified options, miscellalocate the center of gravity (CG) of the ambulance/ambulance
neous medical equipment, and communications equipment thhpdy to determine and assure the purchaser that the CG of the
is appropriately distributed within the vehicle. The usablecompleted ambulance does not exceed the maximum limits set
payload for additional duty modular Type | or Type Il by the chassis manufacturer. Consideration shall be given by
ambulances shall be specified by the customer. the purchaser and manufacturer to locate equipment and
components to permit inherently proper lateral balance, front/

Note 4—Warning: Due to potential hazards and damage to vehicle’'s . - -
chassis, the ambulance shall not be overloaded. The purchaser shour%a_r axle loading, and center of gravity. Ballasting (dead

consult with the ambulance and chassis manufacturer(s) or both tWe'ght) shall not be _used for pYOper weight diStribuFion'
determine actual reserve capacity above the specified minimum requirégounter balance, leveling, or lowering the center of gravity.

herein.
Note 5—Warning: Ambulance purchasers and manufacturers should

Unless additional payload is specified (See 9.2.9) by theay particular attention to the front/rear weight distribution of the
purchaser, the required minimum payload per vehicle shall beompleted vehicle in order to maximize handling characteristics, traction,

as follows: and braking performance. Weight distribution should be proportional to
6.5.2.1 Single, rear wheeled, modular (Type | or 1ll)—6go e front and rear GAWRS.

kg (1500 Ibs.) 6.5.5 Ratings—Vehicle and component ratings shall be the
6.5.2.2 Single, rear wheeled, van ambulances (Type ll)—€hassis manufacturer’s published ratings and shall not be raised

771.11kg (1700 lbs.) above the chassis manufacturer’s rating. When ratings are not
6.5.2.3 Dual, rear wheeled, modular ambulances (Type | opublished or chassis has been modified, the verification data of

11)—793.79 kg (1750 Ibs.) the component manufacturer’s rating shall be made available to

6.5.2.4 Additional Duty Modular Ambulances (Type I)— the appropriate offices of the procuring activity.
payload as specified by customer. The payload shall be evenly 6.5.6 Cab to Axle (CA), Type | and Il VehiclesCab to axle
distributed throughout the vehicle and shall consist of thg CA) dimension of the vehicle chassis shall permit a minimum

following: of 50 percent of the outside body length forward of the rear
6.5.2.4.1 Driver and EMT at 79 kg (175 Ibs.) each. See Figaxle centerline, pins cab to body clearance. Bodies designed
5. with wheel openings shall have the rear wheels centetefl,
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PAYLOAD ALLOWANCE CERTIFICATION

NOTICE: THIS YEHICLE, AS MANUFACTURED, CONFORMS TO THE PAYLOAD REQUIREMENTS
OF THE ASTM STANDARD PRACTICE FOR EMSS AMBULANCES. USERS SHALL NOT
LOAD VEHICLE ABOVE THE GVWR. USERS SHOULD DETERMINE THAT THE ACTUAL
LOAD TO BE PLACED ON THE VEHICLE DOES NOT EXCEED THE USABLE PAYLOAD.

Ambulance Manufacturer's Name

Chassis Model, Year of Manufacture

| Vehicle Type and Class

2. Chassis Manufacturer GAWR-Front kg.(Ibs.)
3.Chassts Manufacturer GAWR Rear kg.(1bs.)
4. Chassis Manufacturer GAWR kg. (Ibs.)
5. Minimum Payload As Specified. (Section 3.5 2) kg.(lbs.)
6. Curb Weight-Front Base Vehicle kg.(lbs.)
7. Curb Weight-Rear Base Vehicle kg.(lbs.)
8. Curb Weight Base Vehicle
(Item 6 Plus Item 7) (Section 3.5.1) kg.(lbs.)

9. Payload of Basic Vehicle

(Item 4 Minus Item 8)

Must Meet Or Exceed item 5. kg.(Ibs.)
10. Total Weight of Options as Specified on Vehicle kg.(Ibs.)

11. REMAINING USABLE PAYLOAD
(ACTUAL WEIGHT USER MAY ADD)
(Item 9 Minus item 10) kg.(1bs. )
CAUTION:
THIS STICKER/PLATE SHALL BE MOUNTED ON THE BODY (MODULE)
IN A CONSPICUOUS LOCATION.

The certification sticker is shown here as a suggested
format. Deviations In dimensions are acceptable. All
text must be incladed in manufacturer's sticker.

FIG. 5 Payload Allowance Certification

cm (2 in.) longitudinally, within the opening, antl 13 mm  the chassis or equipment manufacturer.
(0.5 in.) laterally. 6.6.3 Power Unit, Engines:

6.6 Chassis Power Unit, and Components: 6.6.3.1 Power Unit—The power unit shall meet or exceed

6.6.1 Chassis Frame- The chassis shall include the chassisthe required vehicle performance specified herein (see 6.4), at
manufacturer’'s ambulance component package or, if not avaihot more than the engine manufacturer's recommended oper-
able, chassis manufacturers heavy duty components that wiiting engine speed. It shall be of such design and construction
enhance vehicle’s reliability, durability, safety, and comfort.that it will provide a smooth flow of power, at all rpm’s,
The chassis frame and components shall be constructed taithout undue vibration, strain, or overheating of engine parts.
withstand the strains of on-off road service and any special 6.6.3.2 Engine Low Temperature StartirgThe engine
service and equipment requirements specified herein. Alhall start satisfactorily without the aid of preheating devices
chassis (including cab) components shall be as represented (except glow plugs) at -12°C (10°F), for the diesel engine, and
the chassis manufacturer’s technical data. -28.9°C (-20°F) when a gasoline engine is specified (see

6.6.2 Vehicle Lubricatior—The chassis components, de- 9.2.10). When specified by the purchaser, auxiliary engine/
vices, accessories, and added equipment requiring lubricatidrattery heating and starting devices, or both, (see ) shall be
shall be fully equipped with lubrication fittings, as provided by provided to meet other starting requirements. Verification test

11


https://standards.iteh.ai/catalog/standards/sist/4b40d6f7-fe23-4fab-98be-b78ebdddb2f2/astm-f2020-00

b F 2020

to be performed during environmental test. selector switch which will permit separate fuel level readings

6.6.3.2.1 Power Plant Heaters, Minimum -34°C (-30°F)for each tank. When available from the chassis manufacturer,
Startability—In addition to the chassis manufacturers standarthe Class 2 ambulance shall have the fuel tank(s) protected by
block heater on diesel engines, when specified (See Table 8 metal shield (skid-plate) and shall be located in an area which
Item 16), the manufacturer’'s standard power plant heater(syill be free from hazards encountered in off-road, cross-
(coolant or immersion type crankcase heaters and battergountry operation. A permanent plate at the fuel filler opening
heaters) shall be furnished for the gasoline engine, which limitshall be specifying type of fuel required.

starting an engine at -34°C (-30°F). 6.6.4.5 Cooling System The engine cooling system shall
6.6.3.3 Diesel Engine— The chassis manufacturer’s highest pe a closed, air free, liquid state type with a coolant overflow
horsepower/displacement diesel engine and power train sha#covery tank. The supplier shall provide the heaviest duty
be provided, complying with requirements of 6.4. Net horsecomponents and maximum size cooling system available from
power rating shall conform to SAE J1349. Additionally, the the chassis manufacturer. The cooling system design shall
chassis manufacturer’s block heater shall also be furnished. F@gzintain the engine at safe operating temperatures at all
type AD vehicles the power train shall meet the performanceyriveable altitudes and grades encountered during on and off
requirements specified herein or as specified or approved aq vehicle use. Verification test: the cooling system shall be
the purchaser. capable of maintaining a safe stabilized engine operating
6.6.3.4 Gasoline Engine- When specified (See 9.2.10), a temperature for a minimum of one hour, at a minimum ambient
gasoline engine shall be furnished which permits Wa”ame@emperature of 38°C (100°F), at all altitudes up to 3048 m
operation on unleaded gasoline, when operated in accordanggn 000 ft). For gasoline engines, the cooling system shall be
with OEM's manual. When specified (See 9.2.50) or requirectapable of maintaining a safe operating temperature for not less
for export, the vehicle shall be capable of warranted operatiofan 40 min, at sea level, in a minimum ambient temperature of
on either leaded or unleaded gasoline. Engine horsepower enagec (95°F). Testing shall be at the engine speed required to
torque requirements shall be sufficient to comply with themaintain the generating systems specified in 6.7.6 and shall be

requirements specified in 6.4. Net horsepower ratings shajy accordance with AMD Standard 014 (Cooling System Test).
conform to SAE J1349. Vehicle(s) being offeredisuppliedwith 6.6.4.5.1 Antifreeze—The cooling system shall be protected

catalytic converters shall be identified to all purchasers. with a 50/50 solution of permanent type antifreeze.

Note 6—Purchasers should be aware that, because of the severe 6.6.4.6 Exhaust System Vehicle shall be equipped with an
operating conditions to which an ambulance is exposed, the use of éxhaust system in accordance with Federal Motor Carrier

gasoline engine results in substantially higher underhood and und%afet Regulations. Part 393.83. The exhaust svstem shall be
vehicle temperatures which could seriously impact vehicle reliability, y 9 : T Yy

dependability, safety, and may result in some manufacturer’s chass%uspended using not less than three hgngers, excluding the
warranty being voided. manifold attachment. The exhaust shall discharge at the verti-
cal side(s) of the ambulance at a maximum distance of 25 mm
o o ) (1 in) beyond the side of the module away from the door(s) to
6'6'4',1 Oil Filter—The oil f'lt?r shall be the chassis manu- minimize fumes and contaminants entering the interior. On
facturer’s standard for the engine offered. _ modular vehicles, the tailpipe outlet shall not terminate within
6.6.4.2 Air Filter—The air filter shall be the chassis manu- 15 mm (6 in.) of the vertical axis of the fuel tank filler
facturer's standard for the engine offered. opening(s). Modifications or extensions made to the OEM
6.6.4.3 Air Pollution Control (See9.2.1)—Vehicles des-  exhaust system shall meet or exceed chassis manufacturer’s

the Virgin Islands, Guam and American Samoa shall complygng workmanship.

with the Environmental Protection Agency (EPA) regulations 6.6.5 Drive Train:
governing Control of Air Pollution from New Motor Vehicles e ) § . .
and New Motor Vehicle Engines in effect on date of manufac- 6'6'5,'1 Drive Train Cpmponent&The drive train and com-
ture of the chassis/engine. In addition, vehicles destined foponent's torque capacity shall meet or exqeed the maximurm
California shall comply with State of California regulations torque pleyeloped in the lowest gear rguo by the engine.
governing air pollution control in effect the date of manufac- |"@nsmission and controls shall comply with FMVSS 101 and
ture. When specified (See Table 9, Item 17), the vehicle shaft92-
Comp|y with the EPA h|gh altitude regu]ations_ For export 6.6.5.2 Automatic TransmissierUnless otherwise Speci-
vehicles, the chassis/engine manufacturer's export vehicléied (See ), the chassis manufacturer's automatic transmission
emission package shall be furnished that complies with destishall be provided. The transmission shall provide not less than
nation requirements. three speeds forward and one reverse and shall be equipped
6.6.4.4 Fuel System- The fuel system shall conform to With the chassis manufacturer's heaviest duty oil cooler.
FMCSR Subpart E, 393.65 and 6.4.9 herein. Unless otherwise 6.6.5.2.1 Automatic Transmission Auxiliary Heavy-Duty
specified (See 9.2.5), fuel tank(s) capacity shall be the maxi©il Cooler—When specified (See Table 9, Item 20), a heavy-
mum available from the chassis manufacturer. When more thaghuty fin type auxiliary transmission oil cooler in addition to the
one tank is furnished, tanks shall be interconnected and, wheBEM manufacturer’s basic cooler (See 6.6.5.2) shall be pro-
available from the chassis manufacturer, separately controlledded and installed, in series, in a suitable location except
and shall have a dash-mounted fuel gauge controlled by behind the radiator.

6.6.4 Power Unit Components:
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