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METRIC CONVERSION FACTORS

Approximate Conversions to Metric Measures ot —

Symbol When You Know Muktiply by To Find Symbol —

® —

LENGTH i b

in inches *2.5 centimeters cm —

| ft feet 30 centimeters cm - —_
i yd yards 0.9 meters m —
m miles 1.6 kilometers km L St

i AREA i
i ; = =
in? square inches 6.5 square centimeters cm —

#? square feet 0.09 square meters m2 —

vd2 square yards 0.8 square meters m2 S

mi? square miles 2.6 square kilometers km? _

acres 0.4 hectares ha S

g|

MASS (w;iﬁt)

oz ounces 28 grams g

Ib pounds 0.45 kilograms kg
short tons 0.9 metric tons t e e —————
(2000 1b) S —_
VOLUME —=
tsp teaspoons 5 miltiliters ml ——
Tobsp tablespoons 15 milliliters mi =
fl oz fluid ounces 30 milliliters ml w —
c cups 0.24 liters L =
pt pints 0.47 liters L =
qt quarts 0.95 liters L —_
gal gallons 38 liters L _—
#3 cubic feet 0.03 cubic meters m3 :
yd? cubic yards 0.76 cubic meters m3 L —
TEMPERATURE (exact) il
°F Fahrenheit 5/9 {after Celsius e e
temperature subtracting temperature AT

32)

*1in = 2.54 cm (exactly).
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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 11 yards yd
km kilometers 0.6 miles mi
AREA
c'{:2 square centimeters 0.16 square inches in?
m square meters 1.2 square yards yd?
kmz square kilometers 0.4 square miles mi2
ha hectares (10 000 m?) 2.5 acres
MASS {weight)
g grams 0.035 ounces oz
kg kilograms 2.2 pounds b
t metric tons (1000 kg) 11 short tons
_VOLUME
mi 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
m? cubic meters 35 cubic feet e
m? cubic meters 1.3 cubic yards yd3
TEMPERATURE (exact)
°c Celsius 9/5 (then Fahrenheit °F
temperature add 32) temperature
oF
°F 32 98.6 22
-40 (o] 40 80 120 160 200
-40 -20 (] 20 40 60 80 ‘l’OO
°c 37 Cc
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TRACTOR, WHEELED, WAREHOUSE, GASOLINE,
4000-POUND-DRAWBAR-PULL, PNEUMATIC-TIRE — USER 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 pro-
ducts in order to achieve optimal effectiveness in supply support operations. The
resulting emphasis on procurement of commercial products included the warehouse
tractor. A program was undertaken by MERADCOM to develop a procurement docu-
ment whereby commercial, off-the-shelf warehouse tractors can be procured and
supported. The major elements in this program are as follows:

Prepare the Manufacturer Survey Questionnaire.
Conduct and report the Manufacturer Survey.
Prepare the User Survey Questionnaire.
Conduct and report the User Survey.

Develop the procurement specification.

Procure commercial warehouse tractors.

Type classify.

® Mo a0 o

The first two program elements have been completed and are reported separately.
2. Description of Materiel. Table 1 summarizes the warehouse tractor each

manufacturer described in a Technical Information Package (TIP) submitted to
MERADCOM. These tractors are shown in Figures 1 through 4. Each manufacturer

Table 1. Warehouse Tractors Listed by Four Manufacturers Surveyed

Manufacturer Warehouse Tractor Model
Clark CT-40

Northwestern J6-40PT15

Pettibone Huskie Model 40
United Shop Mule SM40

described his warehouse tractor as ‘‘commercial” and ‘‘off-the-shelf”” which would
satisfy the Army’s requirement for warehouse tractors. This class of warehouse tractor
can be identified as follows:

A e e 8.
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Characteristic Requirement

Drawbar Pull 4000-1b (minimum)
Engine Gasoline
Transmission Automatic
Number Speeds Forward 2 (minimum)
Number Speeds Rearward 1
Speed 12 mi/h (minimum)
Tires: Number 4
Type Pneumatic
Maneuverability 90° turns from and into intersecting 90-

inch-wide aisles
Mission Related:
Ambient Temperature Range 0° to 110°F
Typical Use Pulling trailer trains in warehouses and depots
and towing aircraft in airfields.

Finally, an important conclusion from the Manufacturer Survey is: Warehouse tractors
used by Industry do not differ significantly from warehouse tractors previously pro-
cured by the Army using MIL-T-52852. A warehouse tractor procured using this speci-
fication is shown in Figure 5. This specification was also assumed to represent the
requirement for warehouse tractors in lieu of a formal requircment.

3. Objective: This survey was conducted to:

a. Assess the RAM characteristics of the four candidate warehouse
tractors using data solicited from commercial/industrial users.

b. Determine the procedure used by Industry to procure commercial
warehouse tractors.

c. Determine Industry’s life-cycle management philosophy for warehouse
tractors.

4. Scope: This report considers the third and fourth elements of the
MERADCOM program designed to support procurement of commercial, off-the-shelf
warehouse tractors. These program elements are:

a. Preparing the user survey questionnaire.
b. Conducting/reporting the user survey.
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II. USER SURVEY

5. Preparation of the User Survey Questionnaire: As discussed previously, the
existing specification for this item, MIL-T-52852, was assumed to represent the
requirement for warehouse tractors. MERADCOM prepared a comprehensive question-
naire to solicit from commercial users the data necessary to determine the extent to
which commercial warehouse tractors complied with the existing specification. This
questionnaire is shown in Appendix A. Additional questions were added to determine
Industry’s life-cycle management philosophy for warehouse tractors, to assess RAM,
and to determine the manufacturer, dimensions, and part number of each major
component.

6. Selection of Users to be Surveyed: The names of industrial users and their
servicing dealers were obtained from the four manufacturers surveyed previously. The
program goal was to survey at least three major users of each manufacturer’s tractor.
When necessary, minor users (i.e., those using two tractors or less) were visited. Eight
users, shown in Table 2, were visited by the Survey Team. Survey Team members
included representatives from MERADCOM (Engineering) and TARCOM (Quality
Assurance/Maintenance). The Survey Team recorded the findings of their visit on the
User Survey Questionnaire developed for this purpose.

Table 2. Users Surveyed

Tractor
User Clark Pettibone Northwestern United
Ford Motor Co. X
Caterpillar Tractor Co. X
Reynolds Metal Co. X
Reynolds Metal Co. X
Kaiser Aluminum X
Casper Air Service X
North Central Airlines X
Reynolds Metal Co. X
III. RESULTS OF USER SURVEY
7. Life-Cycle Management. All users were cooperative and attempted to pro-

vide the data solicited by the Survey Team. The compiled results from the User Survey
Questionnaire are presented in Appendix B. A discussion of the industrial user’s life-
cycle management for 4000-1b-drawbar-pull warehouse tractors follows:




a. Industry purchases the warehouse tractor for a specific task and equips
it to match the work station environment. As an example, one user has an extremely
dusty work station environment and specifies two air cleaners (two-stage followed by
an oil bath). Further, Industry generally can assume the warehouse tractor will be
assigned to one work station all of its economic life.

b. At purchase time, industrial users are not bound by the lowest purchase
price; only one user cited lowest price as the reason for purchasing a specific make and
model. Instead, preference for a make and model, quality, and/or lowest operating
cost were cited as reasons for purchasing a particular make and model. Obviously,
qualifying these factors is difficult, especially within the same corporation; but at
separate plants, different make and model warehouse tractors are preferred. From user
comments, this preference for a specific make and model can be related to two factors:
The dealer and the operator. A strong local dealer able to support the user’s vehicle
logistically definitely has an advantage when the user rebuys. Finally, the mechanic
and operator’s preconceived feelings about a certain make and model tractor may cause
him to question the acceptability of an alternate make and model. Therefore, if prices
are within reason, users tend to buy for reasons other than just lowest initial cost. It
is significant to note that the one user who selected the lowest priced tractor is dissatis-
fied and is the only user who stated he would not rebuy the same make and model.

¢. The manufacturer’s warranty to industrial users averages 90 days or
500 hours, whichever comes first. However, two users experienced difficulty envoking
the warranty because of agreements with their mechanics’ union.

d. The industrial users’ acceptance procedures are indicative of their
reliance on their local dealers. The dealer sets up the tractor and delivers it to the user.
The objective of user inspection/acceptance is simply to verify receipt of the make and
model and the optional equipment ordered.

e. Industrial users, in general, do not keep the maintenance records
required to support an objective RAM assessment. Typically, the user charged a
tractor with all its maintenance time, parts, and supplies, but could not discriminate
between scheduled and unscheduled maintenance. Although an objective RAM assess-
ment is impossible, a subjective assessment of con.mercial warehouse tractors will be
attempted using the data from the user surveys. Table 3 highlights the users’ responses
to questions related to the RAM characteristics of the warehouse tractors surveyed.
The responses indicate the general acceptability of commercially available 4000-pound
DBP tow tractors to their industrial users; seven out of eight users stated they would
rebuy the identical make and model.




Table 3. User Response to RAM-Related Questions

Question Yes No
(No.) (No.)

Would you rebuy an identical make and model tractor? T 1 :
Are you dissatisfied with any features of this equipment? 2% 6

i Are there any undesirable or unsatisfactory operating Pl 6
‘ characteristics associated with this equipment?

Does the tractor perform satisfactorily under the conditions used? 8 0
Are delays caused by part unavailability? 0 8

Can operators and/or maintenance personnel be trained without 8 0
difficulty?

Are there unduly difficult or time-consuming maintenance tasks 0 8
which contribute to unavailability?

Are all components accessible for maintenance? 8 0

Have any difficulties been encountered using the maintenance 0 8
literature?

* One user considers tractor oversized; another user considers tractors with 2 wheel brakes and manual steering
inadequate.

1 ** One user considers tractors too noisy and complained of creeping in neutral. Another user complained of
tractor being ‘“‘cold-blooded” and too fast.

f. The maintenance times associated with frequently performed removal
and replacement tasks were estimated by the users surveyed and are shown in Table 4.
These times were averaged and are compared in Table 5 to the maintenance time
allocated in the existing specification (MIL-T-52852). These average times correlate
well with the requirements of the existing specification.

g. Three of the eight users surveyed are equipping theit tractors to use
LPG. Obviously, this is not a large sample, but the use of LPG-fueled MHE is signifi-
cant. This observation may signal that the Army should consider the purchase of LPG-
fueled MHE.

h.  Two major users surveyed specify the maximuni noise level of industrial
trucks is not to exceed 85 dBA when measured at the operator’s ear position with
trucks running at governed speed while pulling rated capacity loads. Industrial users
are not reluctant to prepare specifications to match this requirement, even if it pre-
cludes competitive bidding.




Table 4. Average Time to Remove and Replace Frequently Replaced Components

Removal/Replacement Time (Minutes) by Component

Manufacturer Starter  Voltage Regulator  Battery Fan Belt  Brake Shoes  Alternator

Clark 60 30 15 60 240 90
Northwestern 45 10 10-15 10-15 120 15-30
Pettibone 40 20 15 35 300 35
United 120 20 30 30 120 30

:
.i
[
:
3
:
!

Table 5. Removal/Replacement Times from User Surveys vs.
Requirement from Specification (MIL-T-52852)

Removal/Replacement Time (Minutes)

Component Removed/Replaced User Survey MIL-T-52852
Starter 66 60
Voltage Regulator 20 20
Battery 18 30
Fan Belt 35 30
Alternator 44 45

i.  As discussed previously, the industrial user is not committed to the
philosophy of purchasing a warehouse tractor merely because it has the lowest initial
cost. This stance was supported by reasons such as dealer proximity, good dealer
service, good parts availability, and preference for a make and model. All of these rea-
sons relate to the user’s ability to support his tractor logistically. Regardless of make
and model, most users stated that parts availability was 48 hours or less. However,
all users avoided, whenever possible, the use of high-cost OEM parts by purchasing
from local parts jobbers. Preference for a make/model permits the industrial user to
justify stocking a larger range of spare parts (extra motor, transmission, etc.). This
preference for a make and model also eliminates training problems and, consequently,
the industrial users were content with the manufacturer’s publications.

11
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IV. CONCLUSIONS

8. Conclusions. It is concluded that:

a. The RAM characteristics of the warehouse tractors surveyed are
acceptable to their industrial users.

b. The industrial user buys a particular make and model for reasons other
than lowest initial cost.

¢.  The industrial user purchases the warehouse tractor for a specific task
in a known work station. :

d. The industrial user is not hesitant to prepare a specification to match
his requirement even if it precludes competitive pricing.

12
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APPENDIX A

QUESTIONNAIRE FOR USER EVALUATION OF COMMERCIAL ‘
TOW-TRACTORS 4000-POUND-DRAWBAR-PULL, |
GASOLINE-ENGINE-DRIVEN, PNEUMATIC-TIRED COMMERCIAL
MATERIALS HANDLING EQUIPMENT
(CMHE)

USER:

NAME
ADDRESS ,
TELEPHONE
CONTACT

EVALUATORS:

NAME ORGANIZATION

13
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SECTION 1

SPECIFICATIONS, GENERAL

Manufacturer:

Model number:

Date model(s) purchased:

How was this model purchased?

A. By specification? YES NO
B. Low bid in a competitive bid? YES NO
C. NEW; USED
Reason for purchasing this model?
A. Price of model? YES NO
B. Preference for this particular model? YES NO
C. Availability at time of purchase? YES NO
D. Recommendation from dealer or manufacturer? YES NO
E. Dealer service? YES NO
F. Other:
Does tractor conform to ANSI B56.4(UL558, UL Label)? YES NO
Present geographical area where model is being used:
A. Average temperature range:
B. Extreme temperature range:
C. Any unusual environmental conditions (dust, etc.)?,
Any special features required?
D. Does tractor perform satisfactorily under these conditions? YES

~——-NO. What if any, actions were required to enable satisfactory opera-

tion?
E. Any difficulty in starting tractor in cold weather? YES NO
F. Is tractor stored outdoors in cold weather? YES
End Item performance/characteristics:
A. s the tractor generally assigned to the same operator? YES NO
14
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What is your maximum rolling load? pounds.

What is your maximum grade requirement? percent.

What percent of use requires the above maximum rolling load?

percent.

Type coupler? Automatic; Semiautomatic; e Manual

(1) Was coupler specified by user? YES NO

(2) Was coupler accepted as furnished by manufacturer? ———_YES
—iNE)

(3) What options, if any, were available?

What is coupler height? Inches.

How is tractor utilized (towing trailers, aircraft, etc.)?

Is tractor speed adequate for your operation? YES NO. If

not, explain

What instruments are provided on tractor?
———Hour meter
Fuel gage
——FEngine Oil Pressure Gage or Warning Light
Engine Coolant Temperature Gauge or Warning Light
————Ammeter, Voltmeter, or Warning Light
Other

What lights are furnished on tractor?

Two sealed-beam-type headlights

One automotive, red, reflector-type, combination stop-tail light
——Back-up light(s)
Other

Are bumpers provided? Front —__ Thickness

Realr e Thickness

Does tractor have:

(1) Gasoline engine?

(2) Automatic transmission?

(3) Two single, non-driving, steerable front wheels?

(4) Two single, driving, non-steerable rear wheels?

15




(5) Pneumatic tires?

(6) Four-wheel sprung suspension?

(7) Four-wheel split brake system?

If tractor has four-wheel sprung suspension, was this feature (option) speci-
fied when tractor was purchased? YES NO. Why?

If tractor has four-wheel split-brake system, was this feature (option) speci-
fied when tractor was purchased? YES NO. Why?

If tractor does not have either M or N above, is either or both desired?

YES NO. Which one? Why?
Does tractor have neutral-start protection? YES NO
Can starter motor be reenergized after engine has been started? YES
= NOL
Battery and battery terminals:
(1) Isit 12 volts? YES NO
(2) Where is battery located?
(3) Is battery in weathertight compartment? YES NO
(4) s battery accessible for checking and cleaning? YES NO

(5) Are battery box, hold-downs, etc., protected with an acid-resistant

paint or coating? YES NO

(6) Are battery posts identified as to positive and negative? YES
i N O
(7) Are battery cable terminals identified as to positive and negative?

YES NO.

16




SECTION 11

ENGINE AND ENGINE ACCESSORIES

1. Engine:
A. Manufacturer:
B. Model Number:

2. Does the engine operate satisfactorily on readily available commercial gasoline?

r YES NO.
3. Does the engine have:
E A. Choke? YES NO. Automatic ———_Manual.
' B. Alternator? YES NO. How many amps?
C. Alternator regulator? YES NO.
D. Speed-limiting-type governor? YES NO.
4. Fuel system:
E A. Does the system have contaminate filters? YES. NO.
} B. Fuel tank? YES NQO; Capacity Gal; Sufficient for one
shift’s operation. YES NO.
C. Aircleaner? YES NO Type: Dry QOil bath
; (1) Is restriction indicator provided? YES NO.
5 5. Cooling System:
A. Capacity Qt.
B. Is it effective at all temperature ranges? YES NO
C. Guard protecting the radiator? YES NO
D. Replaceable water pump? YES NO
E. Suction-type fan? YES NO
6. Lubrication System contaminate filter(s) of the full-flow type? YES
‘_ s N O
7. Does the tractor have a positive crankcase ventilation system? YES
BN .
8. Are engine and transmission mounted on elastomer shock mounts? YES
el NO.

17
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SECTION III

SPECIFICATION, DRIVE TRAIN

Drive Train. Does the drive train contain the following components:

A. Torque converter? YES NO

B. Automatic-shift transmission? YES NO

C.  Drive shaft with universal joints? YES NO

Automatic Shift Transmission. Does the transmission have:

A. At least two speeds forward? YES NO

B. At least one speed rearward? YES NO

C. Capability to shift under full engine torque? YES NO

D. A heat exchanger to stabilize fluid temperature of the torque converter and
transmission? YES NO

E. Full-flow filters having replaceable elements? YES NO

Front Axle:

A. Manufacturet; e

B. Type of Suspension:
Rear Axle:

A. Manufacturer:

B. Type of suspension:
Front Wheels:

A. Tire size:

B. Number of tires:
C. Load range (ply rating):
Rear Wheels:

A. Tire Size:
B. Number of tires:

C. Load range (ply rating): e

18
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SECTION 1V

SPECIFICATIONS, STEERING AND BRAKES

1. Steering System:

A. Type: ——Manual —_Power
B. Manufacturer:
C. Steering wheel diameter: e ___inches
D. Number of turns lock to lock:
2. Braking System:
A. Front Brakes: NONE DRUM —__DISC.
Rear Brakes: —_NONE —__DRUM DISC.
(1) Brake adjustment: —__Manual —__Self-Adjusting
(2) Power assisted: YES NO
(3) Method of Actuation: ——_Hydraulic Vacuum Other
B. Master Brake Valve Manufacturer:
C. Parking Brake:
(1) Type: ———Friction Shoe Shear. Band
(2) Type of actuation: Lever Foot
(3) Equipped with locking device? YES NO
(4) Location of brake: Wheels— Drive shafte—____Trans-
mission Other.
D. What is operator’s opinion of steering system?
E. What is operator’s opinion of braking capabilities?

19




SECTION V

OPERATOR’S COMPARTMENT

1. Directional Control:

A. Vertical distance between lowest point on steering wheel rim to highest

point of the unoccupied seat cushion: ————_Inches.

A. Actuation: Left Hand Right Hand |

a B. Location:
| C. Position Markings? YES NO i
D. Type: ;
2. Seat:

H A. How many seats? 1
-

B. Isseat covered with coated vinyl upholstery? YES NO 1

3. Dimensions: j

.

i

!

i

B. Height of seat above floor board: ———__lInches.
C. Height of floor board above ground: ——————_Inches.
D. Height of first step above ground: ———__Inches.
E. Distance between nearest edge of seat and parking brake: ——__Inches.
F. Distance between inner edge of accelerator and brake pedal: —————_Inches.
G. Dimensions of brake pedal: ———___Inches.
H. Location of pintle {.~nk actuator:
4. Cab:
A. Was tractor bought with cab? YES NO
] B. Does tractor now have a cab? YES NO
C. Isacab desired on tractor? YES NO
D. Is cab equipped with heater/defroster? YES NO

5. Other options:

Other than a cab, what options were furnished or are on the tractor?
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SECTION VI

TRACTOR DIMENSIONS, PERFORMANCE, MISCELLANEOUS

Overall length: ——_Inches.

Overall width: —_lInches.

Overall height w/o cab: ————_Inches; w/cab ————_lInches.
Wheel base: ———_Inches.

Drive tire tread width (€ to €): ————lInches.

Steer tire tread width (€ to €): ————_Inches.

Drive tire clearance to body: ————__Inches.

Minimum ground clearance: ———————__lInches.

Height of exhaust outlet: ———_lInches.

Thickness of front bumper plate: ———_Inches.

. Thickness of rear bumper plate: ———__Inches.

Pintle hook height: —————__Inches. Vertical adjustment: —__Inches.

. Gross vehical weight: 1 b.

Vehicle noise levels:
A. No-oad governed engine speed: a————dB(A).
B. At 4000-Ib drawbar pull: —————_dB(A).

What color is end item painted?

Is non-slip walkway coating furnished? YES NO

Is tractor furnished with identification, instruction, and warning plates?
YES NO

How are plates attached?

Is tractor furnished with slinging and/or tiedown provisions? YES
——— O

What equipment has been towed/pulled by the tractor?

M—
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SECTION VII

RELIABILITY, AVAILABILITY, AND MAINTAINABILITY

General Data:

A.
B.
C.

G.

Normal workday in clock-hours:

Number of shifts per day:
Are you dissatisfied with any features of the equipment or your relationship

with the manufacturer or dealership? YES NO (If yes, specify)

Are there any undesirable or unsatisfactory operating characteristics

associated with the equipment? YES NO (If yes, specify)

Have there been any significant design changes to this model tractor in the

last year of which you are aware? YES NO (If yes, specify)

Since purchasing the tractor, have there been any modifications of a correc-

tive or improvement nature made by the:

Manufacturer? YES NO
Dealer? YES NO
User? YES NO

Are there any problems resulting from extreme weather conditions, such as
cold-starting difficulties, entrance of rainwater into operating components,
etc? YES NO (If yes, specify)

After working shift(s) are completed, where is tractor normally stored?

Outside (no overhead protection; no heat)

Outside (overhead protection; no heat)

Inside (no heat)
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Inside (heated bldg)

[.  Are tractors replaced on a planned cycle? YES NO (It yes.
specify)

J.  Are dealer’s repairs effected on a timely basis? YES NO
(If no, explain)

K. Any difficulty in training operators and/or maintenance personnel?

YES NO (If yes, explain)

L. Is timely technical assistance available when required from the:
Dealer? : Manufacturer? : (Any delays? Explain)

M. Would you repurchase identical make and model tractor? YES
——NO (If no, explain)

N. Does the dealer or manufacturer offer any training programs for operators/
maintenance personnel? Dealer; Manufacturer;

Unknown.

Maintainability :

A. Does manufacturer furnish a copy of his standard warranty upon purchase
of tractor? YES NO

B. What is the length of warranty on the tractor?

C. What is the total number of warranty claims?

D. Have any parts, items, components, etc. been replaced under warranty since
purchase of tractor? YES NO

E. What type of maintenance is performed by the:
Operator:
Mechanic:

F. Are any components replaced on a scheduled basis? YES NO
If yes, what components and at what intervals?

G. Are intervals for maintenance functions stated in terms of service hours?

YES NO




T

H. Is periodic maintenance accomplished with conventional, general-purpose
tools normally associated with this type equipment? YES NO
(If no, explain)

I.  Are special tools required by operators or mechanics to maintain or trouble-
shoot any part of the tractor? YES NO (If yes, explain)

J. Do all ‘compartments permit ready access to all items requiring periodic
maintenance? YES NO

K. Are there any known maintenance tasks that are unduly difficult or time
consuming that contribute to nonavailability? YES NO
(If yes, explain)

L. Are delays frequently caused by the lack of timely receipt of repair parts?

YES NO

M. What is the length of time to fill emergency orders when parts are not in
dealers stock?

N. What is the length of the time to fill normal orders when parts are not in
dealers stock?

O. What repair parts do you keep on hand for the tractor?

If none are stocked, why not?

Scheduled Maintenance. Please indicate the interval and average time required

for one man using common hand tools and any special tools furnished with the

tractor to perform each of the following maintenance operations:

A. Replace Filters:

(i) Engine Oil: Interval Time
(2) Air: Interval Time
(3) Fuel: Interval Time
(4) Transmission: Interval Time
B. Drain and Refill:
(1) Engine Oil: Interval Time
(2) Transmission Oil: Interval Time
(3) Cooling System: Interval Time
24




C. Lubrication: Interval Time

D. Preventative Maintenance Time:

(1) Average man-hours expended for daily servicing:
(2) Average man-hours expended for weekly preventative maintenance

services:

(3) Average man-hours expended for monthly preventative maintenance

| : service:

F 4. Component Part Replacement Data. Please indicate the average time required for
one man using common tools and special tools furnished with the tractor to per-
form each of the following maintenance operations. The average time to remove

and replace is as follows:

A. Starter:

B. Voltage Regulator:
C. Battery:

D. Fan Belt:

E. Brake Shoes:

F. Alternator:

o
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SECTION VIII

SAFETY/HUMAN FACTORS

Are the safety precautions provided by the manufacturer augmented by the user?

A.

YES NO
Do you know of any safety hazards that exist during:
Operation?
Maintenance?

B.

Are the following safety and human factors items adequate?

T O mmooOwp»

Sy |

Controls and gauges: YES NO

Controls within easy reach: YES NO

Controls clearly marked: YES NO

Good operator visibility: YES NO

Anti-skid surfaces: YES NO

Nonhazardous Step(s): YES NO

Does size of operator inhibit his performance? YES NO

Does the dress (artic, raincoat, etc) of the operator inhibit his performance?

YES NO

Does any known safety hazard exist? YES NO

Does tractor operate with any hazardous handling characteristics?
YES NO

Does the sound level result in unusual operator fatigue after prolonged

operation? YES NO

Does the tractor contain special devices that significantly reduce noise levels?
YES NO (If yes. what)

What is the noise level of tractor in dB?

Are noise level caution (warning) signs posted? YES NO

Is any special training required for:
(1) Operators? YES NO
(2) Maintenance personnel? YES NO

26
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SECTION IX

MANUALS

Are operator, maintenance, repair, and parts manuals furnished with the tractor?
YES NO

Does manufacturer furnish copy of commercial lubrication and maintenance

guide? YES NO

Are technical bulletins provided periodically by the: ————_Dealer;

——Manufacturer; Component Manufacturer; ————Not provided.

Have difficulties been encountered in using the manuals for service repair, or

maintenance instructions? YES NO. If yes, explain.

Are the installation and use of options adequately explained in these manuals?

YES NO. Are separate manuals required? YES
e NG
Is there a system of updating and making revisions to the manuals after issue?
YES NO. Have any updates or revisions been received since
purchase of tractor? YES NO.
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