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MASS (weight)

Symbol When You Know Multiply by To Find Symbel
N @ —:
LENGTH —
n inches 2205 centimeters cm —
ft feet 30 X centimeters cm - .._:.'
yd yards 0.9 meters m —_—
m miles 1.6 kilometers km -
AREA =
: =
2 2 2 p—
n square inches 6.5 square centimeters cm IS
2 square feet 0.09 square meters m? —
. yd2 square yards 0.8 square meters m? =
mi2 square miles 2.6 square kilometers ka ———
acres 0.4 hectares ha T
= =

TEMPERATURE (exact)

oz ounces 28 grams g .
b pounds 0.45 kilograms kg 3
short tons 0.9 metric tons t
(2000 1b) - _'_'
VOLUME —=
tsp teaspoons 5 mullliters mi -
Tbsp tablespoons 15 milliliters ml =
fl 0z fluid ounces 30 milliliters mi w —
c cups 0.24 liters I —
‘ . pt pints 0.47 liters £ = ;
| qt quarts 0.95 hiters (L ——
| L g
ot -
yd? cubic yards 0.76 cubic meters m3 Lo —

‘f Fahrenheit 5/9 |atter Celsius C
temperature subtracting temperature ST e
32) i
*1n 2.54 cm (exactly). 3 —_:
! ] -= 3

gal gallons 3.8 liters

3 cubic feet 0.03 cubic meters
I
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Approximate Conversions from Metric Measures

Symbol When You Know Multiply by To Find Symbol
LENGTH
mm millimeters 0.04 inches in
cm centimeters 0.4 inches in
m meters 3.3 feet ft
m meters 1.1 yards yd
km | kilometers 0.6 miles mi
AREA
C'gz square centimeters 0.16 square inches in?
m square meters 1.2 square yards vdz
km? square kilometers 0.4 square miles miZ
ha hectares (10 000 mz) 2.5 acres
MASS @ei'hg
9 grams 0.035 ounces oz
kg kilograms 2.2 pounds Ib
t metric tons (1000 kg) 11 short tons
VOLUME
ml milliliters 0.03 fluid ounces fl oz
L liters 2.1 pints pt
L liters 1.06 quarts qt
L liters 0.26 gallons gal
m3 cubic meters 35 cubic feet 3
m? cubic meters 13 cubic yards yd:’
TEMPERATURE (exact)
o Celsius 9/5 (then Fahrenheit °F
temperature add 32) temperature
oF
°F 32 98.6 212
-40 (o] 40 80 120 160 200
-40 -20 (] 20 40 60 80 100
°c 37 °c
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TRACTOR, WHEELED, WAREHOUSE, GASOLINE,
4000-POUND-DRAWBAR-PULL, PNEUMATIC-TIRE —
MANUF{\CTURER SURVEY

I. INTRODUCTION

1. Background. On 24 May 1976, the Office of Management and Budget
directed the Government to emphasize the acquisition of commercial, off-the-shelf
products in order to achieve optimal effectiveness in supply support operations. The
resulting emphasis on procurement of commercial products included the warehouse
tractor.  Therefore, MERADCOM initiated a program to develop a procurement
whereby commercial, off-the-shelf warehouse tractors could be procured and
supported. An outline of this program for the warehouse tractor included the follow-
ing clements:

Prepare the Manufacturer Survey Questionnaire.

Conduct and report the Manufacturers Survey.

Prepare the User Survey Questionnaire. 2
Conduct and report the Users Survey.

Develop the procurement specification.

Procure commercial warehouse tractors.

Type classify.

e oe
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2. Objective. This report presents the results of a survey of four manufacturers
of commercial warehouse tractors: Clark, Northwestern, Pettibone. and United.

3. Descriptions of Warehouse Tractor. Heretofore, Military adaptations of
commercial warehouse tractors have been procured using Military Specification
MIL-T-52852 (a tow tractor procured using MIL-T-52852 is shown in Figure 1). This
specification, in turn, was assumed to represent the requirement baseline for com-
mercially available warehouse tractors. These commercial warehouse tractors can be
described as follows:

Characteristic Reguirement
Drawbar pull 4000 1b (minimum)
Engine type Gasoline
Transmission Automatic

Number of speeds forward 2 (minimum)
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Number of speeds rearward 1
Speed 12 mi/h (minimum)
Tires: Number 4
Type Pneumatic
Maneuverability 90° turns from and into intersecting 90-

inch-wide aisles.

Temperature range in which vehicle 0°to 110° F
must operate

Typical use In general warehouses and depots pulling
trailer trains, and at airfields towing aircraft.

4. Scope. This report considers this program’s two initial elements:

a.  Preparing the Manufacturer Survey Questionnaire.
b. Conducting and reporting the Manufacturer Survey.

II. SURVEY OF MANUFACTURERS

5. Baseline Description of Warehouse Tractor. The manufacturer questionnaire
was designed as a ‘“‘dry run” of the first step of two-step procurement. Therefore, a
baseline description was necessary to ensure that each manufacturer would respond to
the identical baseline. The warehouse tractor description presented in paragraph 3 was
expanded into a narrative format to include the Army’s requirements and to encom-
pass commercially available warehouse tractors. This description is presented in the
Appendix to this report.

6. Preparation of the Manufacturer Survey Questionnaire. MERADCOM
developed a survey questionnaire for use in the Commercial Equipment Program and
for eventual use in two-step procurement of warehouse tractors. As the first pro-
curement step, the manufacturer uses the questionnaire to describe his product. The
Government then evaluates the manufacturer’s response to ensure that it represents
the manufacturer’s commercial product and satisfies the Contract Specification. Part
of the Government’s evaluation incfudes input from a survey of commercial users of
these warehouse tractors. The manufacturers judged to be responsive are then
requested, as the second procurcment step, to submit competitive bids on their
response/descriptions. Finally, the Government uses the information presented by the
manufacturers in step one to accept or reject the warehouse tractors when they are
inspected for acceptance by the Government.

3




The Manufacturer Survey Questionnaire was coordinated with interested
agencies including TARCOM and DARCOM Packaging, Storage, and Containerization
Center (User Representative). The questionnaire was developed to solicit the follow-
ing from the manufacturer:

Candidate model.

b. Standard equipment list.

¢. Optional equipment list.

d.  Major component specification/manufacturer/part number.

e. Logistical/maintenance data.

f.  Commercial user list. |

£

The resulting questionnaire was designated the Technical Information Package (TIP)
for the warehouse tractor. Each manufacturer was requested to complete the TIP for
his tow tractor which corresponds to the previously discussed item description.

7. Selection of the Manufacturers. The following criteria were developed to
identify manufacturers of tow tractors which match the Army’s requirements: ““The
manufacturer shall produce a standard warchouse tractor which corresponds to the
item description. Furthermore, the manufacturer shall have marketed the standard
tractor in significant quantities to the Government and/or commercial users for at least
I year. However, the introduction of normal product improvement changes in this 1-
year period is acceptable.” These criteria, except for one change, are similar to those
used in other Commercial Equipment Programs. “*Supplying warehouse tractors to the
Government” was added as a qualifier; otherwise, two manufacturers. Northwestern
and United. would have been excluded because their commercial markets are relatively
small. Four U.S. manufacturers (Clark, Pettibone, United. and Northwestern) were
identified as survey candidates whose tractors met these criteria.

[1I. RESULTS OF SURVEY OF MANUFACTURERS

8. Visits to Manufacturers. The four manufacturers of commercial warehouse
tractors identified above were visited by a survey team composed of a member from
MERADCOM and TARCOM’s Quality Assurance and Maintenance Directorates. The
4 survey team explained the Commercial Equipment Program and stressed the point that
t commercial warchouse tractors would be procured only if they satisfied the Army’s
requirement. Each manufacturer was cooperative and fulfilled MERADCOM’s request
to submit a completed TIP to MERADCOM.

o

9. TIP Evaluation. Prior to a discussion of the results contained in the Techni-
cal Information Packages. it is appropriate to present the findings of the visits to the
manufacturers. The manufacturers were equally divided for and against endorsing the

|
y
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Commercial Equipment Program concept.  All manufacturers use Quality Assurance
Procedures which satisfy the requirements of Military Specification MIL-1-45208.
Each manufacturer provided a maintenance manual to the survey team member from
TARCOM Maintenance Directorate. Commercial Logistical Support and Warranties
were discussed. Three manufacturers provide logistical support and warranty service
through their local dealer networks and the other manufacturer provides these services
direct from the factory. Finally, the pros and cons of delivery through the local dealer
to the Government user were discussed. Two problems were identified; The dealer
is unfamiliar with the Government Procurement System, and the dealer has no incen-
tive to provide service unless he shares the profits of sale or of future sales. However,
one manufacturer was in favor of delivery of tractors through his local dealers, since
the manufacturer would be assured of proper pre-service before the tractor is put in
service. This assurance of proper dealer preparation would eliminate many warranty
problems which in the past have been traced to improper setup by the Government
user.

a. The following warehouse tractors were depicted by the corresponding
manufacturers in the TIPs submitted to MERADCOM: Clark, CT-40; Northwestern,
J6-40-PT15; Pettibone, Huskie Model 40; and United Shop Mule SM-40. Photographs
of these tractors are shown in Figures 2 through S.

b. Table I was prepared from the data presented in each TIP to compare
the various standard, optional, and non-standard features of each tractor and to
compare each tractor to MIL-T-52852 for reference purposes. In general, the compari-
son verifies a pre-survey observation: Warehouse tractors purchased via MIL-T-52852
are not significantly different from commercial warehouse tractors. All of the require-
ments of MIL-T-52852 can be satisfied by either optional or available features from
each manufacturer. Table 1 will be used to develop the rationale concerning which
features should be specified in the ““new” specification. One approach would be to
specify only those desirable features not standard with all manufacturers. Front
brakes, as an example, are not standard and should be specified in the new specifica-
tion. This approach assumes the manufacturer would provide his standard model for
the “‘new’ specification.

c. Table 2 compares the technical/automotive characteristics of com-
mercial tow tractors from the four manufacturers surveyed. Technically/automotively
the tractors do not differ significantly from tow tractors previously procured using
MIL-T-52852 except for certain features such as the absence of front brakes on the
United tractor or the non-conformance of Pettibone’s seat with SAE J899.
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d.  Each manufacturer complied with the request to list industrial users
of the tow tractor described in the TIP. These users will be surveyed in a subsequent
phase of this program.

IV. CONCLUSIONS
10. Conclusions. It is concluded that:

a.  Commercial warehouse tractors do not differ significantly from ware-
house tractors previously procured by the Army using MIL-T-52852.

b. The following makes and models of commercial warehouse tractors will
be offered by the manufacturers to meet the Government’s new specification: Clark
CT40, Northwestern J6-40-PT15, Pettibone Huskie Model 40, and United Shop Mule
SM-40.

¢.  Industrial users of the candidate makes/models of commercial ware-
house tractors were identified.




APPENDIX

ITEM DESCRIPTION FOR
TRACTOR, WHEELED, WAREHOUSE, GASOLINE,
4000-POUND-DRAWBAR-PULL, PNEUMATIC-TIRED

1. Scope. This description covers a commercial model warehouse tractor equipped
with a gasoline engine; automatic transmission; two single, non-driving, steerable front
wheels; two single, driving, non-steerable rear wheels; pneumatic tires; four-wheel-
sprung suspension; and four-wheel-split-brake system. The warehouse tractor shall be
the latest model of the standard commercial product of the supplier and shall have
been in production, marketed, and in use in significant quantities by commercial or
Federal Government users for a minimum of 1 year prior to the Step I technical pro-
posal opening date. The introduction of normal product improvement changes in this
1-year period is acceptable.

2.  Requirements.

2.1 General. The warchouse tractor shall be equipped with standard instru-
ments, components, and accessories normally required for the safe and effective opera-
tion of the tractor. The tractor shall be complete with all components that are stand-
ard with the supplier’s products, whether stipulated herein or not, together with such
accessories as may be specified herein. The tractor shall be equipped with all other
components and parts not specifically mentioned but necessary to provide a functional
machine and shall conform in quality to that normally provided to the commercial
industry.

2.2 Operating Temperature. The tractor shall start without preheating and shall
be designed for operation in any ambient from 0°F to plus 110°F.

2.3 Safety. The tractor shall conform to the requirements of ANSI B56.4.
Type G.

2.4 Drawbar Pull. The tractor shall be capable of developing a towing force of
not less than 4000 Ib at a 12 plus or minus Y2-inch coupler height on a level. clean,
brushed, concrete surface.

2.5 Speed. The tractor, without trailing load, shall be capable of attaining a
minimum of 12 miles per hour speed in high gear on a level surface.




2.6 Coupler. The tractor shall be equipped with a semi-automatic pintle-type
coupler. The coupler shall consist of a coupler jaw configuration with a minimum
throat opening of 1% inch id a minimum throat length of 5% inches and an
accompanying spring-loaded lawen and pin.

2.7 Instruments. The tractor shall be furnished with the following instruments:

Hour meter.

Ammeter, voltmeter, or red alternator indicator light.
Fuel gauge.

Engine oil pressure gauge or warning light.

e.  Engine coolant temperature gauge or warning light.

o0 g P

2.8 Lights. The tractor shall be furnished with the following lights:

a. Two sealed-beam-type headlights.
b. One automotive, red, reflector-type, combination stop- and tail-light.
¢.  Backup light.
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