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- ABSTRACT

Field data was acquired on the L-141 engine over selected
courses at Aberdeen Proving Ground. A laboratory simulation
. test was developed from the data and a 10,000 mile equivalent
endurance test was conducted. Purpose was to establish a base
. from which a short, severe test procedure could be developed.
" A total of 548 test hours was required to accumulate the 10,000
mileage equivalent. Performance tests were made each 100 hours
and oil sample analyses were made approximately every six hours
of test time. No engine mechanical failures were experienced
. during the test. Zngine wear was not considered excessive. It
o was concluded that a short severe test could be developed.
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FOREWORD

This report has been prepared and submitted in accordance with the requirements of
Data Item :‘sascriptions DI-S-1800 and DI-8-1907, and DD Form 1423 dated 28 March
1974. It is “‘esigned to provide a summary of the Contractor's efforts on the L-141
Engine Field jimulation Endurance Test performed under Contract DAAE07-74~-C-0235,
and the results of these efforts,
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SECTION 1
INTRODUCTION

1.1 PROGRAM OBJECTIVE

The objective of this program, as stated in the contract scope of work, was to determine
endurance capabilities of the 1.-141 Engine under simulated fleld conditiors, {n order
to establish an applicable, short severe test procedure for the L.-141 Engine.

1.2 DATE AND PLACE OF TEST

Engine tests were performed during the period 14 August - 25 Octobér 1974. These
tests wers conducted at USATACOM, Warren, Michigan, utilizing Test Cell 3A in
Building 212.




SECTION 2
ENGINE AND TEST INSTALLATION

2.1 PHYSICAL DESCRIPTION OF ENGINE

A physical description of the engine used in this test 1s listed below. This engine
'was factory new. -

. Engine ‘ L-141
Type In-Line
No. of Cylinders ' 4
Bore and Stroke 3.875x3
Displacement ' ] 141.5
Compressaion Ratio 7.5~1

2.2 DESCRIPTION OF ENGINE TEST INSTALLATION

The L-141 engine was insialled in Test Cell 3A utilizing standard engine test cell
mounts, and connected to an Eddy Current Dynamometer. The engine used was complete
with air cleaner, generator, engine cooling fan, flywheel, exhaust pipe and muffler,

and radiator. General views of the installation are shown in figures 1-1 through 1-6.
Inasmuch as the flow of ventilation air in the test cell was opposite to the normal flow

of atr through the radiator, an auxiliary cooling fan was placed in froent of the radiator
as shown in figure 1-4, Instrumentation was provided for the followinog parameters:

Fuel Flow (lb. /hr.) 0-40
Fuel Temperature (°F) : . 50-151
Engine Output Speed (RPM) . 0-4000
Dynamometer Load (ib. - ft.) 0-120
Manifold Vacuum (in. Hg.) - 0to-30
01l Gallery Preasure (p.s.i.) © 0-100
Engine Coolant Out Temperature (°TF) 50-250
Air ~ Afr Cleaner Inlet Temperature (*F) 50-150

Automatic engine visual warning and shutdown equipment was installed to prdtect the
engine from damage due to low oil gallery pressure or high engine collant temperature.

2-1




SECTION 3
TEST PREPARATION

The [ollowing paragraphs describe the tusks performed in preparation for the engine
tosts, and details pertaining thereto where significant.

3.1 ENGINE INSTALLATION AND INSTRUMENTATION

The engine was uncrated, iastalled on engine mounts, and aligned with and connected

to the dynamometer. Sensors and the throttle actuator were then installed as depicted
in figures 1-4 through 1-10 and 2-1, and the necessary hook-ups made for instrumenta-
tion, automatic cycling equipment, fuel, electrical power, and exhaust gns pick-up.
After servicing, engine adjustments were then madz to the following criteria:

Spark Advance 6"BTDC + 1/2°
Breaker Points, in. .020 +.001
Sparkplug Gap, in. .029 -, 032
Valve Lash (exhaust & intake) «015 +.001 (hnt)
Idle Speed, rpm 450 + 10

Idle Mixture ~ (not adjustable)
Choke - locked in wide-open position
Coolant Thermostat - normal working condition

3.2 INSTRUMENTATION CALIBRATION

All test cell instrumentatior was checked for proper operation, and calibrated to
insure valid tast results.

3.3 ENGINE BREAK-IN AND INITIAL PERFORMANCE TEST

Engine bresak-in was performed as follows:

Duration Engine Intake Manifold Vacuum
Run_ Minutes RPM In. Hg.
1 Idle Idle
2 185 1500 19
3 16 2000 18
4 16 2500 13
5 15 3000 10
3-1
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Duration Engine Intake Manifold Vacuum
Run_ Minutes RPM In. Hg.
8 15 3500 7
7 15 4000 5
8 15 4000 Power Check WOT
9 15 1800 Power Check WOT
10 15 450 Idle

The initial pertormancé test was conducted as follows: A
a. Starting at 1800 rpm, conducted full-load power curve "up only" in 400-rpm
increments to 4000 rpm. Took complete set of readings as listed under paragraph
2.2 at each speed increment. Readings obtained are shown in figure 3-1.
b. Operating conditiong during full-load performance tests were maintained as
follows:
Alr cleaner inlet temp. (70° - 90°F)
Alr cleaner {nlet praessure, atmospheric
Engine coolant (170° ~ 206°F)
01l sump max. (240°F)
3.4 CHECK-OUT OF CYCLING SYSTEM AIR ACTUATOR AND CONTROLS
After installation, the air actuator system and controls were checked to insure preper
operation. To provide proper operation, the air actuator was replaced, and the solenoid
valves and air pressure regulators were overhauled. No initial maintenance wes required

on the control tape reader or dynamomaeter load controls,

3.5 DEVELOPMENT OF FIELD SIMULATION CYCLE

Field Simulation Data provided by the government consisted of figure 4-1 (flve sheets),
which are {n analog form. Since this data was {n analog form, it was necessary to hand-
scale the traces and transfer this information to worksheets to develop the field simula-
tion cycle. Figure 4-1 (sheets 2 through 4) have vertical time-~lines at 5-second
intervals, so readings transferred to the worksheets were taken at points where the
traces intersect the time lines. The two parameters transferred were engine speed
(RPM) and torque (ft. 1bs.) as measured at the rear prop shaft. Engine RPM was

used as recorded. Prop shaft torque was converted to engine torque when the vehicle

was being operated in 1st through 3rd gears by using the following ratios:




GEAR RATIO

1at " 5.712
and 3.179
3rd 1.674

After conversion of pmp shaft torque to engine torque, the worksheet data (figures
8-1 through 5-4) was analyzed to determine the various RPM and torque combinations
‘containad in the data. Once this was done, the RPM and torque combinations were divided
into ranges which could be covered by the number of throttle positions and dynamometer
loads provided by the automatic cycling system. Calibration tapes and program tapes
were then punct id to reflect the RPM and load selections made, and proofed against
the data. Prior to preparation of the program tapes, the calibration tapes were
run to determine the response time required to reach the RPM and load levels required.
To precisely simulate the field mission, a response time of 5 seconds was needed.
It was determined that the response time which could be achieved was on the order of
15 seconds, due to equipment limitations. The dynamometer response time was felt
to be the primary limiting factor. Based upon this limitation and after discussions with
the TACOM Technical Representative, the tapes were programmed to provide commands
to the throttle and dynamometer controls at 15-second intervals. The amount of time
to be run in each of the prescribed courses was determined by utilizing the following
factors:
a. The engine RPM per MPH in each gear
18t = 324.0
2nd = 180, 3
3rd = 94,9
4th = 56.7
b. “he average RPM in each gear reflected in the field simulation data.
c. The Simulation Program data provided by the Government, which is as

follows:

Lap Mileage/Mission Course
15. 6 7 Hilly Cross-Country
26.2 Level Croas-Country
29.022 Secondary Road
30,024 Highway

99. 846 Miles/Mission

3-3
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Based upon the precedihg factors, the time to be run in each course was as follows:

%
16%

25%
29%
30%

100%

3.6

TERRAIN MILEAGE
Hilly c/C 1,600
Level C/C 2,500
Secondary Rds. 2,900
Highway 3,000
10, 000

CORRELATION OF FIELD SIMULATION DATA

17.29
11.77
16.33
45,52

AVG. SPD, =

HRS. RQD,
92.54

212.35
177.56
65.91

548.35

After completion of preliminary response-time tests and control tape development,

preliminary cycling runs were performed to determine chrelation of control tape data
with field data. Changes were made in the tape where required and where possible

to obtain closer correlation, and reviewed with the TACOM ‘T.echnical Representative

to obtain approval to start the tests., Typical continuous strip recordings of each course

" are shown in figures 6-1 through 6-4.




4.1

Throughout the test, the following tasks were performed:

b.
c.

g.

4.2

Lubricant used was Referee oil, Grade 30, conforming to military specification
MIL-~1,-2104C.

Fuel used was gasoline, Refsree Grade, - ’nforming to military specification MIL -
G-461056 (MR) and Referee limits as of 8 October 1967.

4.3

Following are pertinent details relative to the result~ of the tests:

al
bl
c.

METHOD OF TEST

FUELS AND LUBRICANTS

RESULTS OF TEST

“the highway terrain cycles, which represented the most severe portion of the

SECTION 4
ENDURANCE TEST

Prior to start of tests each day, the air throttle actuator and dynamomaeter
controls were calibrated to correct RPM and load levels.

Missions were performed per the developed cycles.

A complete set of data was recorded for each mission as shown {n figure
7-1. Miles traveled, fuel consumption, and time were recorded as shown
in figure 8-1,

The engine wes serviced and power checks performed after each 100 hours
of endurance. Power check results are shown in figure 3-2 through 3-7,
As tests progressed, correlation of lab data with field data was continuously
checked. v

At endurance completion, the engine was disassembled and inspected.
Spectrometric ofl analyses were conducted at 5-8 hour intervals throughout
the tests to warn of unusual wear patterns, or impending engine failure.
Summary report results are contained in figure 9-1.

No engine mechanical failures were experienced during the test.
Engine wear as a result of this 10,000 mile test was not considered excessive.
Based upon the spectrometric oil analyses, wear rates were highest during

overall cycle in terms of steady-state engine loads and engine RPM.

4-1
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Observed power degradation during the teat was less than 5 percent.
Average fuel consumption observed during the test was as follows:

Level Cross Country
Secondary Roads
Hilly Cross Country
Highway

8.26 MPG
12.25 MPG

8.09 MPG
14.17 MPG




SECTION §
CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

The following conclusions have been reached as a result of the test activity performed:

a.  With the exception of certain features of power-train dynamics, such as

' clutch engagement/disengagement and drive-train shock transients, field
engine usage can be simulated in the test lab.

b. Better simulation of fleld data could be achieved with a greater number of
throttle position and load combinations, and additional study of simulation
techniques coupled with related experimentation. Further, it is felt that
dynamometer response time could be improved through the use of solid-state
dynamometer control electronics.

c. A shortened, more severe test cycle can be developed, which would consiat
of a high percentage of the highway terrain portion of the field cycle.

5.2 RECOMMENDATIONS

Based upon the experience gained in this program, it ia recommended:

2. That further study and tests be conducted utilizing a larger engine to determine
more general feasibility of the concept from a broader data base, and that
the number of throttle and dynamometer controls be expanded to allow a
closer reproduction of the field cycle of the engine selected.

b. That the concept of fleld simulation be pursued to develop field simultion
programs for use in In-Production Tests on production engines, and initial
tests and "de-bugging" of developmental engines prior to ficld tests,

5-1




SECTION 6
ILLUSTRATIONS
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figure 1-1. Engine Test Control Consoles
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~ Test Cell Control Room Installation

figure 1-2

Control Room and Test Cell

3

figure 1-
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figure 1-4. Test Engine with Auxiliary Radiator Fan Installed
(Left Front Quarter View)

~ figure 1-5. Test Engine Installation (Right Front Quarter View)
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figure 1-6. Test Engine Inétallation Showing Dynamometer

View (Right Rear Quarter)

4 L

figure 1-7. Engine Test Installation Showing Air
Throttle Actuator
6-5




figure 1-8. Engine Test Dynamometer

SRS
toag TSrhe s 1T

i.ﬁl}n.q

figure 1-9. Engine Right Rear View Showing

Instrumentation Connections
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figure 1-10. Engine Right Front View Showing

Instrumentation Connecticns
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figure 2-1,

DATA ACQUIRED BY SENSOR

ENGINE SPEED

FUEL FLOW

FUEL TEMPERATURE

DYNAMOMETER LOAD

MANIFOLD PRESSURE

OIL PRESSURE

ENGINE COOLANT TEMPERATURE
CARBURETOR AIR INLET TEMPERATURE

L-141 Engine Instrumentation

6-6
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DATE 5 AUGUST 1974 HOURS 5.0
BAROMETRIC PRESSURE 3008

INITIAL/FPERFORMANCE CHECK

FUEL FUEL ENGINE | ENGINE MANIFOLD | OIL COOLANT AIR INIE'

FLOW TEMP SPEED LOAD VACUUM PRESSURE | TEMP. TEMP.

(/nr) | (°F) (rpm) | (£$.1b) | (in.Hg) | (PSI) (°r) (°r)
21.6 71 1800 - | 106.4 .5 Ly 17k 70
25.7 69 2200 105.6 .8 Lh 181 70
28.1 69 2600 103.7 1.5 . b5 183 70
31.1 69 3000 93.4 1.5 L6 186 70
33.1 70 3400 82.4 1.8 L7 190 70
33.5 70 3800 Th.0 2.0 L7 1% 70
31.9 70 k000 70.7 2.0 L7 198 70

figure 3-1A.

|

Initfal Performance Test and Power Check Data
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DATE 26 AUGUST 1974 HOURS 100

BAROMEZRIC PRESSURE 29.19

POWER CHECK
| FUEL FUEL ENGINE | ENGINE MANIFOLD | OIL COOLANT AIR INLET
FLOW TEMP SPEED LOAD VACUUM PRESSURE | TEMP. TEMP.
(1b/hr) (°F) (rpm) (££.1v) (in.Hg) | (PSI) (°F) (°F)
21.0 97 1800 9.6 .5 LY 170 90
25.3 9% 2200 95.2 .8 Ly 178 90
28.6 ) 2600 9k.6 1.5 L5 180 90
31.0 9% 3000 89.3 1.5 L6 186 90
32.9 % 3400 79.8 1.7 46 190 90
33.1 96 3800 70.2 2.0 L6 193 50
31.5 % Looo | 8.3 2.0 146 194 90

figure 3-2A. Power Check (100-hour duration)
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DATE 6 SEPIEMBER 197l HOURS 200

BAROMETRIC PRESSURE 30.25

-
POWER CHECK
FUEL FUEL ENGINE ENGINE MANIFOLD | OIL COOLANT AIR INIET
FIOW TEMP SPEED LOAD VACUUM PRESSURE TEMP, TEMP.
(1b/nr) (°F) (rgm) (££.1b) (in.Hg; | (PSI) (°F) (°F)
' 21.5 78 1800 105.1 .5 43 170 73
25.1 7 2200 10k.6 .8 Ly 177 73
27.9 77 2600 g98.1 1.5 ks 180 73
30.8 7 3000 90.3 "1.5 Lé 84 73
32.9 7 3koo 82.1 1.8 L7 187 73
N
33.0 7 3800 72.0 2.0 Ly 190 73
31.0 77 4000 69.3 2.0 b7 197 73

figure 3-3A. Power Check (200-hour duration)
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DATE 23 SEPTEMEER 1974 HOURS 300
BAROMETRIC PRESSURE 3_(_).1&0

POWER CHECK

FUEL FUEL ENGINE | ENGINE MANIFOLD | OIL COOLANT ATR INLET
FLOW TEMP SPEED .| LOAD VACUUM PRESSURE | TEMP. TEMP.
(1v/nr) (°F). (rpm) (re.1v) (in.Hg) | (PSI) (°F) (°F)
21.0 68 1800 106.1‘ .5 Ly 170 70
25.5 67 2200 105.0 .7 Ly 180 70
28.0 7 2600 98.0 1.5 45 184 70
31.2 67 3000 93.0 | 1.5 L6 186 70
33.0 67 3ko0 82.0 1.8 _u7 191 70
33.5 67 3800 73.0 2.0 k7 195 70
32.0 ér Looo 69.1 2.0 g 199 70

figure 3-4A. Power Check (300-hour duration)
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DATE 9 OCTOEER 197k HOWRS Loo

BAROMETRIC PRESSURE 30.01

POWER CHECK
FUEL T FUEL ENGINE | ENGINE - | MANIFOLD | OLL COOLANT AIR INLET
FLOW TEMP SPEED LOAD VACUUM PRESSURE | TEMP. TEMP.
(1b/br) (°F) (rpm) (££.1b) (in.Hg) | (PSI) (°F) (°F)
20.9 65 1800 04,1 .5 Ly 172 70
25.4 6k 2200 103.0 .5 Ly 179 70
27.9 6l 2600 97.0 1.3 Ls 183 70
31.0 64 3000 91.0 1.5 L6 187 70
32.9 6L 3400 - 79.9 1.8 L7 191 70
33.5 64 3800 71.3 2.0 L7 195 70
32.0 64 Looo €7.0 2.0 L7 199 70
| figure 3-6A. Power Check (400-hour duration)
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DATE 19 OCTOBER 1974 HOURS 500

BAROMETRIC FRESSURE 30.21

POWER CHECK
FUEL FUEL ENGINE | ENGINE MANIFOLD | OIL COOLANT AIR INIET
FLOW TEMP SPEED LOAD VACUUM FRESSURE | TEMP. TEMP.
(1b/hr) (°F) (rpm) (ft-lb) (in.Hg) | (PSI) (°F) (°F)
21.1 71 1800 103.0 .5 L 170 70
25.1 69 2200 102.0 .8 Ll 177 70
28.1 69 2600 97.0 1.5 L5 - 161 70
3.1 69 | 3600 . 90.0 | 1.5 L6 187 70
33.0 69 3k00 79.5 1.8 b7 . 190 70
33.4 69 3800 71.0 2.0 47 195 70
32.0 69 Looo 68.0 2.0 Ly 199 70

figure 3-6A. ' Power Check (500-hour duration)
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DATE 25 OCTOEBER 197L

HOURS 549

BAROMETRIC PRESSURE 30.19
POWER CHECK
FUEL FUEL ENGIIE | ENGINE MANIFOID | OIL COOLANT AIR INIET
FLOW TEMP SPEED LOAD VACUUM PRESSURE | TEMP. TEMP.,
(1b/hr) (°F) (rpm) (£t.1p) (in.Hg) | (FSI) (°F) (°F)
21.1 70 1800 102.6 .5 L 170 70,
25.3 70 2200 101.8 .8 L 177 70
28.0 70 2600 97.8 1.5 L5 181 70
31.0 70 3000 89.0 1.5 46 187 7;0
33.0 70 3400 79.5 1.8 Ly 192 70
33. 71 3800 70.9 2.0 L7 196 70
'32.0 72 Looo 68.0 2.0 b7 200 70
" figure 3-TA. Power Check (549-hour duration)

6-19




. H
-l = — ‘ml Tl T

'

i N |m

, :
PO N T

i ' : !

A SRS POS SR
T T

S
i

ol

»
P e e e i e -

~oelx ——

N L. . e R
CHET e NIEAWNIL NG it 08 O X Ul - o3

figure 3-7TB. Power Check (549-hour duration)




100 MILE SIMULATED FIELD MISSION

M151 VEHICLE

. S
30 Hard Surface
29 Secondary Road
41 'Hilly and Level Cross-Country
Simulation Program
Laps/Mission Lap Mileage/Missicn Course
4 15.6 Hilly Cross-Country
14 25,2 Level Cross-Country
7 29,022 Secondary Road
72 30.024 Highway

99.846 Miles/Mission

figure 4-1. Field Simulation Data  (Sheet 1 of 5)
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i Page 1 of 5
sopmoormes
|
“M ENGINE SPEED PROP,SHAFT TORQUE VEHICLE GEA,R ENGLNE TORQUE |
(REM) (FT.1B.) GEAR RATTO (FT.1B.)

900 0 2ND 3.179 0
1750 60 2N 3.1%9 18.87
2400 50 2ND 3.111'9 15.73
1000 80 2N 3.179 25.17
2000 80 28D 3.179 25.17
1650 80 2ND 3.1';9 25.17
2450 60 2ND 3.179 18.87
2000 80 2ND 3.179 25.17
2200 90 28D 3.179 28.31
2300 60 2D 3.1%9 18.87
1900 70 2ND 3.1'29 22.02
1100 98 2ND 3.179 30.83
=~ 1700 60 2ND 3.17? 18.87
1900 50 21 3.179 15.73
1800 55 21D 3.179 17.30
150C 100 2ND 3.175 31.46
1400 25 2ND 3.179 7.86
2000 ko 2ND 3.179 12.58
12100 30 2D 3.179 R
2100 25 2ND 3.179 7.86
1900 Lo 2ND 3.179 12.58
1700 75 2ND 3.179 23.59
1500 25 2§D 3.179 7.86
1250 75 2ND 3.179 23.59

figure 5-1. Level Cross Country Data Reduction Worksheet (Sheet 1 of 5)




DATA REDUCTION WORKSHEET

LEVEL CROSS COUNTRY

Page 20f 5

ﬁgggdu): SPEED Pito&%'{:_)mmﬁ vgz‘g'm gﬁﬁo ENEIWW
1650 _ 20 28D 3.179 15.73
1800 50 2ND 3.179 15.73
2250 50 2ND 3.179 15.73
1500 38 2ND 3.179 1.95
2100 25 2ND 3.179 7.86
2500 25 2ND 3.179 7.86
2500 38 oND 3.179 11.95
2100 50 2ND 3.179 15.73
1750 _ 50 2ND . 3.179 15.73
1800 0 2ND 3.179 0
2250 35 2ND 3.179 11.01
2250 25 2D 3.179 7.86
2Loo 30 23D 3.179 9.k
2l0o 38 oND 3.179 11.95
1800 15 2ND 3.179 L, 72
1900 25 2ND 3.179 7.86
2200 25 2ND 3;179 7.86
2000 50 2ND 3.179 15.73
1600 0 2ND 3.179 0
2250 20 28D 3.179 15.73
2500 50 2ND 3.179 15.73
2600 50 2ND 3.179 15.73
2Lkoo 0 2ND 3.179 0

figure 5-1. Level Cross Country Data Reduction Worksheet (Sheet 2 of 5)

6-27

v A vy o s e el




Page 3 of 5

DATA REDUCTION WORKSHEET
LEVEL CROSS COUNTRY

| ENGINE SPEED PROP . SHAFT TORQUE VEHICLE GEAR ENGINE TORQUE |
(RPM) (FT.1B.) GEAR RATIO (FT.1B.)
1750 0 2ND 3.179 0
1800 50 2ND 3.179 15.73
2250 L5 2ND 3.179 14.16
2250 25 2ND 3.179 7.86
2250 40 2D 3.179 12.58
2loo Lo ' 2ND 3.179 12,58
2600 30 2D 3.179 9.l
2600 25 ' 2ND 3.179 7.86
2250 30 2ND 3.179 9,4k
1500 ' 0 2XD 3.179 o
2000 75 2ND 3.179 23.59
2500 25_ 2N 3.179 7.86
2600 20 28D 3.179 6.29
2500 25 2ND 3.179 7.86
2500 10 2N 3.179 3.16
2250 ko 2N 3.179 12.58
2100 45 21D 3.179 14,16
1900 50 21D 3.179 15.73
1800 0 21D 3.179 o
2250 20 2ND 3.179 6.29
2250 Lo 2ND 3.179 12.58
| 2500 Lo 2 3.179 12,58
2400 45 21D 3.179 1k4.16
2500 50 2ND: 3.179 15.73

figure 5-1. Level Cross Country Data Reduction Worksheet (Sheet 3 of 5)
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Page 4 of b
DATA REDUCTION WORKSHEET
IEVEL CROSS COUNTRY
- m%:lgnmg,mn mox&;{{g?)mqw vngim;gm gEATAI;O Erx(;gr: Lg?i;qun
2600 50 28D 3.179 15.73
2koo Lo 2§D 3.179 12.58
2500 25 2N 3.179 7.86
2500 40 . 2ND 3.179 12.58
2250 10 ‘ 2D 3 179 12.58
2790 25 2NDv 3.179 7.86
2250 75 21D _3.179 23.59
2600 30 21D 3.179 R
2250 50 2ND 3.179 15.73
2000 100 2ND 3.179 31,46
2250 100 ' 2ND 3.179 31.46
2200 0 21D 3,179 0
= 2000 50 2ND 3.179 15.73
2000 45 ' 2ND 3.179 14.16
2100 35 2ND 3.179 11.01
2200 35 e 3.179 11.01
2250 25 21D 3.179 7.86
2250 - L0 oND 3.179 12.58
2500 50 2ND 3.179 __15.73
2250 Lo oND 3.179 12.58
2000 | 25 2ND 3.179 7.86
2500 25 L 2ND 3.179 | 7.86
2500 10 2D 3.179 3.15
2600 25 __2m 3.179 ‘ 7.86

figure 5-1, Level Cross Country Data Reduction Worksheet (Sheet 4 of 5)
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Pege 5 of 5

.-

DATA REDUCTION WORKSHEET
LEVEL CROSS COUNIRY

-~ m(;glsm mozlﬁoi)'omm vgigm gﬁﬁo Emzét:sr.gx?c}tm
2250 20 210 3.179 15.73
2600 25 2ND 3.179 7.86
2500 50 2ND 3.179 15.73
2800 25 2m 3.179 7.86
2700 25 2ND 3.179 7.86
2750 25 2D 3.179 7.86
2730 25 20 3.179 7.86
2500 0 21D 3.179 0
1800 (-) 25 28D 3.179 7.86
1oooV (-) 20 2D 3.179 6.29

0 0 0 0 0

figure 5-1. Level Cross Country Data Reduction Worksheet {Sheet 5 of 5)
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Page 1 or o
DATA REDUCTION WORKSHEET |
SECONDARY ROADS
mcalg )smn PROPZ%.%'ORQIE VE}HGE%E gﬁgo me(gggciws
800 0 1ST 5,712 0
1200 30 1ST 5.712 5.25
1500 200 1sT 5.712 35.01
1700 160 ’ 2ND 3.179 50. 33
2Lkoo 60 2ND 3.179 18.87
2100 25 21D 3.179 7.86
2000 Lo 2ND 3.179 12.58
2000 50 28D 3.179 15.73
1500 60 21D 3.179 18.87
1600 50 3RD 1.67k 29.87
1700 Lo 3RD 1.674 23.89
1700 30 3RD 1.671;' 17.92
1600 50 3RD 1.674 29.87
1600 50 3RD 1.674 29.87
1600 30 3RD 1.674 | 17.92'
1600 50 3RD 1,674 29.87
1700 20 3RD | 1.674 0
1500 50 3RD 1.674 29.87
1600 60 3RD 1.67h 35.84
1750 Lo 3RD 1.674 23.89
1600 50 3RD 1.67h 29.87
1750 25 3RD 1.674 14.93
1500 0 | 3RD 1.67h 0
1500 50 3RD 1.67 29.87
1500 50 3IRD 1,674 29.87
1500 50 3RD 1.67L 29.87

figure 5-2. Secondarj Roads Data Reduction Worksheet (Sheet 1 of 5)
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Page 2 of 5
DATA REDUCTION WORKSHEET
SECONDARY ROADS
mt&jg)sm mop.(%.z)mm VEGME? %o EN(&II'ELBTC.)I;QUE
1500 50 _3RD 1.674 0
1100 50 3RD 1.674 29.87
1100 60 3RD 1,674 35.84
1250 30 ~ 3RD 1.674 17.92
1koo 4o 3RD 1.674 23.89
1500 75 3RD 1.674 L4 .80
1700 70 3RD 1.67h 41.82 a
1720 : 55 3RD 1.67h 32.86 E
1800 Lo 3RD 1.674 23.89
1750 50 3RD 1.67h 29.87
1750 50 _3RD 1.67h 29.87
1700 50 ]|D 1.674 29.87
1500 30 3RD 1,674 0
1500 0 3RD 1.674 0 {
1500 25 3RD 1.674 14,93 1
1500 50 3RD 1.674 29.87 !
1300 (=) 25 |/ 1.67% 0
1200 80 ®D 1.67% 47.79
1100 70 IRD 1.67k L1.62
1400 75 ’ 2RD 1.67h Lk .80
1500 80 D 1.674 47.79
1600 75 3RD 1.674 44,80
1600 75 3RD 1.674 L, 80
1600 100 3RD 1,67k 59.7h
1700 95 3RD 1.674 56.75

figure 5-2. Secondary Roads Data Reduction Worksheet (Sheet 2 of 5)
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rage 3 or
DATA REDUCTION WORKSHEET
SECONDARY ROADS
mggg:z) SPEED mopirs'}ru.\g'wm vg}Er‘igm gEA‘I‘AI;O Em}(:g E.BGR?IE
1750 75 3RD 1.674 Lk .80
1250 0 3RD 1.67& 0
_T700 0 3RD 1.674 0
750 0 3RD 1.674 0
1500 225 15T 5.712 39.39
2500 220 1ST 5,712 38.52
2300 115 2ND 3.179 36.17
| 2600 60 2ND 3,179 18.87
2600 25 2ND 3,179 7.86
2250 10 2nD 3.179 3.15
2150 25 21D 3.175 7.86
2500 75 2D 3.179 '23.59
1700 70 3RD 1.674 41.82
1750 50 3RD 1.674 29.87
1750 50 3RD 1.67h 29.87
1700 70 3RD 1.674 41.82
1750 50 “3RD 1.674 29.87
1750 50 3RD 1.674 29.87
1750 50 3RD 1.674 29.87
1500 25 3RD 1.67h4 14.93
1600 73 3RD 1.674 44,80
1750 50 3RD 1.674 29,87
1150 50 3RD 1.67h 29.87
1750 70 3RD 1.674 41,82
1650 Lo 3RD 1.67h 23.89

figure 5-2. ‘Secondary Roads Data Reduction Worksheet (Sheet 3 of 5)
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DATA REDUCTION WORKSHEET

SECONDARY ROADS

ruge 4 o1 9

mc&lgd )sm mopi%jomtm VEégEiRm %o Em?g'xmgl.zc)um
1500 60 3RD 1.674 35.84
1koo 60 3RD 1.674 35.84
1500 70 RD 1.674 41.82
1500 75 3RD 1.674 L4.80
1250 25 2RD 1.674 14.93
1200 75 1.674 Lk .80
1250 30 3RD 1.674 17.92
1400 60 3RD 1.674 35.84
1600 75 3RD 1.674 44,80
1750 75 3RD 1.674 Lk, 80
1750 75 3RD 1.67h4 44 .80
1750 50 3RD 1.674 29.87
1750 60 RD 1,67k 35,84
1750 15 3RD 1.674 LL.80
1600 10 3RD 1.674 5.97
1700 60 3RD 1.674 35.84
1700 75 IRD 1.674 L4 .80
1500 15 3RD 1.674 8.96
1300 10 3RD 1.674 5.97
1250 90 3RD 1,67k 53.76
1250 75 3}D 1,674 Lk .80
1600 90 3RD 1.674 53.76
1750 80 3RD 1.674 47.79
1750 60 3RD 1.67h 35.8L
1800 75 3RD 1.67h L4 .80

figure 5-2. Secondary Roads Data Reduction Worksheet (Sheet 4 of 5)
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DATA REDUCTION WORKSHEET
SECONDARY ROADS

Page 5 of 5

m&g Lspz.n:n mopéﬂjomtm vgggm %o Emlénir .gl.zc)um
1800 75 3RD 1.67h L),80
1800 60 3RD 1.674 35,84
1500 (-) 25 3RD 1.674 0
800 (-) 15 3RD 1.67L 0
800 (-0-) 3RD 1.674 )
0 0 0 0 o

figure 5-2. Secondary Roads Data Reduction Worksheet (Sheet 5 of 5)
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rage 1 or 5

1-141 DATA REDUCTION WORKSHEET
HILLY CROSS COUNTRY

FENGINE SEEED PROP.SHAFT TORQUE VEHICLE GEAR ENGINE TORQUE
1 (=) (FT.1B.) GEAR RATIO (FT.1B.)
800 0 0 0 0
1700 175 1 5.712 30.64
3500 100 3RD 1.67L 59.74
2000 75 ®D 1,674 4 .80
2250 87 3RD 1.674 51.97
2100 87 3RD 1.674 51.97
2200 85 3RD 1,674 50.78
2000 90 3RD 1,67h 53.76
2250 62 3RD 1.674 37.0k4
2250 62 3RD 1.674 37.04
2200 75 3RD 1.674 Lk, 80
2150 37 3RD 1.674 22.10
T | 2250 30 3RD 1.674 17.92
190G 7h JRD 1,674 4y, 21
1700 -12 3RD 1.674 0
1800 25 3RD 1.674 14,93
1900 _50 3RD 1.67h4 29.87
2000 15 3RD 1.674 8.96
1800 0 3RD 1.674 0
2000 0 IRD 1.67k4 0
2000 11 IRD 1.674 6.57
2000 75 3RD 1.67h4 Lk 80
1900 90 3RD 1.674 53.76
=~ figure 5-3. Hilly Cross Country Data Reduction Worksheet (Sheet 1 of 5)
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Page 2 of §

L-141 DATA REDUCTION WORKSHEET
HILLY CROSS COUNTIRY

) ENGINE SPEED PROP.SHAFT TORQUE VEHICLE GEAR ENGINE TORQUE
_ (RPM) (FT.IB.) GEAR RATIO (FT.1B.)
] 1900 95 3D 1,674 56.75
2200 75 |D 1.674 4,80
2300 20 3RD 1.674 11.95
2300 ' 30 3RD 1.67h 17.92
2Loo 50 IRD 1,674 29,87
2300 85 38D 1.67h 50.78
2300 75 3RD ’ 1.674 4y, 80
2100 ' 75 3RD 1.67h L4 .80
2100 75 3RD 1.674 L4, 80
2250 Lo 3RD . 1.674 23.90
2200 30 3RD 1.674 17.92
2100 .0 3RD 1.674 0
2450 0 3RD 1,674 0
2400 ' 32 RD 1.67k 19.12
2250 75 3RD 1.67h4 44,80
2000 37 3RD 1.674 22.10
2000 87 3RD 1.67h4 51.97
2300 50 3RD 1.674 29.87
2400 37 3RD 1.67h 22.10
2300 75 3RD _1.67h 44,80
2100 75 3RD 1.674 4k.80
1500 37 3RD 1.674 22,10
1500 25 3RD 1.674 14.93
2000 25 3RD 1.67h 14.93

figure 5-3. Hilly Cross Country Data Reduction Worksheet (Sheet 2 of 5)

6-37

SREPRRIREIL LI g TR




Page 3 of 5

g L-141 DATA REDUCTION WORKSHEET
‘ , HIILY CROSS COUNTRY

""ENGTAE SPEED PROP.,SHAFT TORQUE VEHICLE GEAR ENGINE TORQUE
< (REM) {FT.IB.) GEAR RATIO (FT.1B.)
2100 25 3RD 1.67h 14.93
2200 25 3RD 1.674 14.93
2300 25 3RD 1.674 14,93
2300 37 3RD 1.67h4 22.10
2300 - 25 3RD 1,674 14.93
2300 | 37 3RD 1.674 22.10
2300 25 | 3RD 1.674 14,93
2300 . 50 3RD 1.674 29.87
2450 65 3RD 1.674 38.83
2500 62 3RD 1.67h4 37.04
1700 62 3RD 1.674 37.04
2500 -12 2ND 3.179 0
2500 12 21D 3.179 0
2lco : =12 2ND 3.179 | 0
1800 _0 23D 3.179 0
1700 0 2ND 3.179 0
1800 25 2§D 3.179 7.86
1750 25 2ND _3.179 7.86
1700 0 2ND 3.179 0
1750 | 0 2ND 3.179 0
1700 25 2ND 3.179 7.86
2000 25 2ND 3.179 7.86
1500 62 2ND 3.179 19.56
1800 ‘:hs 2ND 3.179 15.10

figure 5-3. Hilly Cross Country Data Reduction Worksheet (Sheet 3 of 5)
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e

L-141 DATA REDUCTION WCRKSHEET

HILLY CROSS COUNIRY

Page 4 of §

| ENGINE SPEED PROP,SHAFT TORQIE VEHICIE GEAR ENGINE TORQUE
(RPM) (FT.1B.) GEAR RATTO (FT.IB.)
2250 50 2ND 3.179 15.72
2000 -12 2ND 3.179 0
2300 20 28D 3.179 15.72
2300 ' 3'[ 28D 3.179 11363
1800 100 2ND 3.179 31.45
1500 0 2ND 3.179 0
2000 ko 2ND 3.179 44,03
2200 75 2ND 3.179 23.59
1800 62 2ND 3.179 19.50
2000 62 2ND 3.179 19.50
2000 75 2ND 3.179 23.59
3000 75 28D 3.179 23.59
2800 87 2ND 3.179 27.36
2900 105 2ND 3.179 33.03
3000 62 2ND 3.179 19.50
2200 =50 oD 3.179 0
2000 -35 2ND 3.179 0
2900 =37 2ND 3.179 0
1700 =35 2ND 3.179 0
2000 -25 oND 3.179 0
2300 25 2ND 3.179 7.86
2300 25 oND - 3.179 7.86
2400 0 OND 3.179 0
2500 25 2ND 3.179 7.86
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figure 5-3. Hilly Cross Country Data Reduction Worksheet (Sheet 4 of 5)




L-141 DATA REDUCTION WORKSHEET

HILLY CROSS COUNTRY

rage > o1 2

ENGINE SPEED PROP. SHAFT TORQUE VEHICLE GEAR ENGINE TORQUE
(RPM) (FT.1B.) GEAR RATIO (FT.LB.)
2300 50 2ND 3.179 15.72
2500 100 28D 3.179 31.45
3250 100 2ND 3.179 31.45
3000 137 2ND 3.179 43,10
3200 75 ZND 3.179 23.59
2500 0 2ND 3.179 0
2lso -12 2ND 3.179 0
2600 -12 2ND 3.179 0
2300 -37 2ND 3.179 0
2700 -25 2ND 3.179 0
2000 37 2ND 3.179 11.63
1500 0 28D 3.179 0
2400 -25 oND 3.179 0
2100 50 2§D 3.179 15.72
2000 25 2ND 3.179 7.86
2100 25 2ND 3.179 7.86
2200 25 2ND 3.179 7.86

figure 5-3. Hilly Cross Country Data Reduction Worksheet (Sheet 5 of 5)
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DATA REDUCTION WORKSHEET

-yt e e -

HIGHWAY
ENGINE SPEED PROP. SHAFT TORQUE VEHICLE GEAR - ENGINE TORQUE
(reM) (FT.IB.) GEAR RATIO (FT.1B.)
1500 75 oKD 3.179 23.59
1000 190 2ND 3.179 59.76
1750 150 D 1.67% 89.61
3000 ko 3RD 1.674 83.63
2000 90 L 1.0 90.00
2250 90 LTH 1.0 90.00
2500 90 LTH 1.0 ‘9o.oo
2600 90 LTH 1.0 90.00
2700 75 bTH 1.0 75.00
2700 75 Loy 1.0 75.00
2700 75 LTH 1.0 75.00
2700 80 LTH 1.0 80.00
2700 85 LTH 1.0 85.00
2700 80 LTH 1.0 80.00
2700 80 LTH 1.0 80.00
2700 8o LTH 1.0 | 80.00
éroo 80 LTH 1.0 80.00
2700 75 Ly 1.0 75.00
2700 | 80 LTH 1.0 80.00
2700 125 LTH 1.0 75.00
2700 100 LTy 1.0 75.00
2700 75 LTy 1.0 75.00

figure 5-4. Highway Data Reduction Worksheet (Sheef 1 of 2)
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DATA REDUCTION WORKSHEET

COURSE HIGHWAY

Pege ¢ oI ¢

mvc;?::;,M S);PEEID PROP.?!F% ??RQUE VEG}%%.E %0 mngaircgl.ac)um
2700 75 LTH 1.0 75.00
2750 70 LTH 1.0 70.00
2700 75 LTH 1.0 75.00
2700 90 LTH 1.0 90.00
2700 80 LTy 1.0 80.00
2700 75 LTH 1.0 75.00
2700 75 LTR 1.0 75.00
2700 75 LTH 1.0 75.00
2700 75 LTH 1.0 75.00
2700 75 Ly 1.0 75.00
2700 75 LTH 1.0 75.00
2700 80 LTH 1.0 80.20
2700 80 LTH 1.0 80.00
2700 75 LTH 1.0 75.00
2700 75 LTH ‘1.0 75.00
2700 75 LTH 1.0 75.00
2700 75 LTy 1.0 75.00
2700 75 LTH 1.0 75.00
2700 75 LTH 1.0 75.00
2700 75 LTH 1.0 75.00
2700 75 LTH 1.0 75.00
1500 75 28D 3.179 23.59
1000 190 28D 3.179 59.76
1750 150 3RD 1.674 89.61
3000 140 3RD 1.674 83.63

figure 5-4. Highway Data Reduction Worksheet (Sheet 2 of 2) .

6-42




A
. - 7 . : . S . - | |
, o -~ . )
f — “ . \ oLt L . S ~ ~ -
— - ~ . c : R Lo
P — -
. o -

~ N K

; N

S— s, PR 2 5 e e,

LEVEL CROSS COUNTIRY .
(20 MM/SEC.)

.| BRUSH INSTRUMENTS DIVISION, GOULD INC. CLEV

U




N“.' T — N
,/
. L CROSS COUNTRY .
) ) MM/SEC.)
IN, GOULD INC. CLEVELAWD. OHIO PRINTED INU.S.A.
. e R el e —a - | SOV S VR ¥ - i —
f,"(
i L Ao L L
ke R i { 1 l‘ i { i ll i H

"~ - D S S UG b — b

R e T a i e s et = A S -

% figure 6-1. Typical Continuous Strip Recording - Level Cross Country
6-43




© e —— R T R T SR AL LSO

SECONDARY ROADS

(20 MM/SEC. )

Y

L
H

e

{

RS S

!
T

00 HEPM,

[
1

m

s

N

FL]

QI

[T

[N

A
I
~
N
hl
P
A
1
I




‘
m.‘
> ﬂ‘
-, 4 I O O R
m E. e i - i
{ !
N 4 . 4 +
m M / .
5 ’ : 271777 i
: + — = 1 .
3
{ 2l 4 | _
-4 - —_—f—d 4 - A_
ot Rkl = + |-t ﬁ —1 - i
[ . : 4 4 Y SO —L.
ot 1
. !
+ oA erf e -} - i

figure 6-2. Typical Continuous Strip Recording - Secondary Roads

£ AP 2 18 S 8% N 300 g Lol L

!
[ARNANE LT
BN \ AN
IR o1

+
v
4




T T 4 4 e ©T,

e

i
3
H
:
t

B e It

HILLY CROSS COUNTRY
(20 MM/SEC.)

;TUMENTS DIVISION, GOULE INC

HAER Lo and ot Ri b4 122dy i)

]

[ SO SN PSUSUDS AU

CRVR NS SN UNTESHY ST

CoEVFUAND, OH'O

P et RS T

4+

125 .

i

. TTORalE (2.5, 12

ot
s 1

100 |




LB e e s o

R TEL T o S,

RY

4--9

L 3.

—
[
i

i

i
'

=K

i
|

figure 6-3. Typical Continuous Strip Recording ~ Hilly Cross Country
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figure 6-4. Typical Continuous Strip Recording - Highway
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Page L or L

* COURSE: L-141 ENGINE TEST DATA

MINUTES | ACCUM, OIL ENGINE
THIS TIME THIS |FUEL 0IL | PRESS. COOLANT | CARS,AIK"
_ ATE TIME RUN COURSE 1EMP.°F | TEMP.OF | PSI @ RPM | OUT-YF | INIET-F

START

STOP

START

STOP

START

STOP -

START

STOP

START

STOP

START ’ N

STCP

3TART

STOP i -

START

STOP

START

STOP

START

STCP

START

STOP

START

STOP

START

STOP ‘ L
MI1ES HOURS ACCUMULATIVE
GALIONS OF FUEL USED

6-47 figure 7-1. L-141 Engine Test Data




IEVEL CROSS COUNTRY

SECORDARY ROADS

~— HILLY CROSS COUNIRY

HIGHWAY

OFPERATION DATA SUMMARY

Page 1 or L

MILEAGE mg.%gsnsum (g?ugs) Avc(;l:&%m AVG . MEG.
1,096 132.6 93.0 11.78 8.26
1,27h 103.9 78.0 16.33 12.25

692 85.5 40.0 - 17.28 8.09
1,775 125.2 39.0 Ls,.52 14,17
5,163 186.6 298.3 17.31 10.61

10,000 933.8 548.3 18.23 10.7

figure 8-1. Operation Data Summary
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—

40 MARIZTTA ST. N.W., 14TH FLOOR
ATLANTA, GEORGIA 30303

{404) 522.7388

"

388 KiNG ST. WEST
TORONTO 138, ONTARIO
(418) 362-1968

WEAR-CHECK REPORT

24 WORPLE ROAD
LONDON 8.W.19, ENGLAND
01.-947.0281

|

|
|

o
MAKE: WHITE MODEL: M151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. GA¢
-l"‘,;ﬂ:" BOR- JCHRO. | COR | mmon | Leao MATINET mo b ™ vise | sLuoae !. % ]
SAMPLE .
DATA e [ . ‘ :

i e amwen WiNOS | merms [caann 800 | purens LT (Thu srencams SAF ' :

;_ €am 3¢ | olumen: inrARE) i X ' '

i Do i 2 (1 |2 | 2 [10 [420] 2 7 1 26 ; N 42

! Samaica  8-14-74 | 1" |

| e 417655 | N [N [N [N [N ¥ N N N N!mm |
et S 56805 ALL WEAR METAL LEVELS WITHIN EXPECTED LIMITS. OVERALL ENGINE AND |

L 5.0 OIL CONDITION APPEAR SATISFACTORY.

Py change 5.0
e a-1e-74| 2 | 1 12 |2 |10 {300]5 7 2 | 26 N I4

o e 217656 LN | N IN N |N|N|N N N | | Nj
Bt e 56739 ESSENTIALLY LITTLE CHANGE IN WEAR TREND. ENGINE AND OIL cowoz;:or
o/ 10 CONTINUE TO APPEAR SATISFACTORY.

. Cichanae !
oute T z2]1]4]3] 10 10014 7 2 25] N 1+37 ‘
simotas B=16-74 ' !

's,’.,,'.,r,,:‘ 417657 ; N N N N N N N N N { { NJ
ST 56934 WEAR TREND STABILIZZD. OVERALL ENGINE AND OIL CONDITION APPEARS
i 15 SATISFACTORY.

I O"'.hn—n;:o 10

| 2., 2-16-74/ 3| 1 | 2 | 4 [11 [1000 4 7 3 24| N 42

| mgnz 417658 | N [N |N [N | N |N]| N N N | | N

L e 33938 WEAR TREND REMAINS STABLE. OVERALL ENGINE AND OIL CONDITION APPEAT

Vet | 18 SATISFACTORY.

‘ ©chanqe
~v no17-74 2 ] 11 2 | 4|10 {1000 3 6 3 | zs[ﬁn +31

"°59 | N| N | N|N|N N| N N N oo N |
26932 |

j oo 25 WEAR TREND REMAINS STABLE. OVERALL ENGINE AND OIL CONDITION APPEA
ey 20 SATISFACTORY.

S o g=19-74] 2 | 1 |3 | 4 (10 [1009 2 6 2 zs‘ N t»3!

| ez 417660 | N | N | N [N [N | N N N N ! N

| et 56924 ' - )
30 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.

, ,.v'.".'lzl', 25
1N inne

(A= Abnormat facun | oon. cxmo | con: | imon | Leao acKe| wo sl N P i el

X.D. LEWIS - MAIL DROP A-23 oL MAKE & Tonr
; MICHIGAN DIVISION ~ LTV AEROSPACE
P.O. BOX 909 MISTORY A NEMARKS
“—  WAPRE
‘ APREN, MICHIGAN 48090 313-539-0300 extn: 596, 531
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figure 9-1, Spectrometric Oil Analysis Reports | (Sheet 1 of 17)




40 MARIETTA ST. N.W., 14Tn FLOOR
ATLANTA, GEORGIA 30303
(404) 822.7308

——

388 KING ST. WEST
TORONTO 138, ONTARIC
(416) 362.1048

WEAR-CHECK REPORT

24 WORPLE ROAD
LONDON S.W.19, ENGLAND
01-047-0201

-
MAKE: WHITE MODEL: M151 FLEET/UNIT #:4700584 DIESIL/GASOLINS/NATL. G2
T ALU: nonR - ;’::O .-C.“". - o (V/\O‘N' N i 5 ‘ ! | ’
mum | o {Saiow | Few | 1mom | ean VAT | Mo A TNy vine barmas L
SAMPLE | e SISO S FUNUS SRSt SO SN S SO S S S
- DATA Covimnra | aeen e D | 1 ! i | . i
Sy LITT Y IRy Blvinp i RN } D wese,n e e | Yepr ! e
"1 Cawn | arantata ! Imvuw ' | '
Sove .74l 2 | L | L | 3] 1011000 3 T 2 23] N j+3)
S..m ind 8-.!.9 74 ! i ; | { <1 B :'
emoez 417651 | N | N [N [N | N[N N Nl N N
jowumt® 71079 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY .
Since last 35
yienange 30
o, 8-20-74[ 2 | 1 31 12{1009 3 | 10 2| j221 N 93
moled I .-
e 417662 | N | N | N N|& N! N Doy N
Joruni £ 3052 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
" Since last 35
Ol change
o, 8-20-74] 2 /1134 1211000 4 | | 10 2 l 23] N [+3]
swoes 417663 N | N I N | N/ N| NI N | N | X | v
Pk 3;073 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
'Ol'»’;!:;q 40
Qre . 8=20-74) 3| 1| 3, 3] 13 1000 4 10 2 23] l+3
wans 417664 | N | N | N I N|N|{N!N N N | N
et ‘;3076 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
enange 45
oo ge21-74 3001 2! 4 12i10003 ' | | 10 2 | |23 n |+3]
sompinz 417665 N N, 6 T N: N'N N ; N i N | ] ‘ N,
U= ;%059 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
ievmgn S0
- . T T
P 8-21-74] 2 [ 1 |2 | 4 | 10l1000 3 | g 3 24 N 43!
swmnz 417666 | NI N [N NI N | N N | N N IN?
f“ Lty 2 71136 T T -
s 60 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
™ ;';u";,.'l.',"qu 55
e R R I A T e e
(-3 . S Rt Ml | - B S S
,‘ K.D. LEWIS - MAIL DROP A-23 OIL MAKE & TYrr:
o! MICHIGAN DIVISION - LTV AEROSPACE erons n mewnnys DEVEL CRO35-COUNTRY
> P.O. BOX 909 ' ' -
2 WARREN, MICHIGAN 48090 (313) 539-0300 cxtn: 596, 531
;

figure 9-1. Spectrometric Oil Analysis Reports (Sheet 2 of 17)
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—

; .
® 40 MARIZTTA ST. NW,, 14TH FLOOR 3098 KING 8T. WEST 24 WORPLE ROAD
. n“E“ ; !a ( ATLANTA, GRORGIA 30303 TORONTO 138, ONTARIO LONDON S.W.19, ENGLANDO
' (404) B22.7308 {418) 362.1968 01.947.0281
WEAR-CHECK REFORT

g
MAKE: WHITE MODEL: M151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. GA
A | oo |900g | o | mow [ceno [aE w0 | |ami | ew | |wee | suueor [
SAMPLE
DATA. lomomal | s | e 5550 35050 Y B s | | aar
Date 3 |1 |2 |4 |10 [1000 3 8 4 23 | N |+3
Sampied 8-21-74
s 417667 N [N [N N N N | N N N Ll
Mite 37hrs, 2%131 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
oate  g.22-74 |2 |1 |2 |5 |1l |100D 3 7 3 23 ] N | +4
Sampled
Pled 417668 [N N [N |N [N [N N N N P N
Sample = I i ....L.
Ab/umit 2 71138 .
wiesines, 70 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
. onerane 83
Onte 2 |1 |3 {4 |10 1000 3 6 3 24 | N |+4
Samoted B~22-74 . .
Somor s 417669 LY N [N | |N |N N N N N |

ras/unit 2 7 115 5

A WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
O"dchan:'o 70 '

;:;m 8-22-74 | 3 1 2 5 11 {100p 3 8 3 24 N +4
sampiez 417670 N N N N N N N N N N |
tabsunit2 71140

"“n'z”:;'.’t 80 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
o change 73

Date p) 1 3 4 10 1000 3 8 3 4 N I+5

8-22-74 , |

Sampl

ammez 417671 | N [N N N N N | N N N | ¥

-ap/umit2 71137

Miles/hrs, 5. -

WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.

enange 80
| Dwe g-23-74| 2| 1| 6| 4|10 Looo| 4 3] | 3 23 | & 124
P samptox 417672 N| N| N| N|N N| N N N N
: .ab/unit 2 71299 com—
| ainem. g . WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
| Aemange 85 .
i T | ARG | 82 | B G2 | rmen | veao Pyae] wo I el
':_’ K.D. LEWIS - MAIL DROP A-23 OfL MAKE & TYPE
{g MICHIGAN DIVISION - LTV AEROSPACE wistory & mesanns DEVEL CROSS-COUNTRY
H'3 P.0. BOX 909 '
P2 WARREN, MICHIGAN 48090 (313) 539-0300 extn: 596, 531
e
Co

figure 9-1. Spectrometric Oil Analysis Reports (Sheet 3 of 17)
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\m Gt

40 MARIEZTTA ST. NW., 1476 FLOOR
ATLANTA, GEORGIA 30303

398 KING ST. WisSY

TORONTO 138, ONTARIO

24 WORPLE ROAD
LOMDON S.W.19, ENGLAND

LU:

(404) 522-7308 (418) 362-19648 01.947.0281
i .
— WEAR-CHECK REPORT
* MAKE: WHITE MODEL: M151 FLEET/UNIT #: 4700584 DIESEL/GASSLINE/NATL. GA!
r—— ' - _— , =TT '. R e B e e
; ARG | C88 (SO | SRR | rmow | Lran MAGYT| Mo San TN L fwise ) swvenr ;"'f
sampte | ' . e 5 1
DATA j" "", mina o :mmn l':’:": ! ...: ”A’ : z ’
: s S GO E R N I e N
[ "'. ‘\ ‘.9. e .,-I-.,_...-. hahan et T T TR '*:.',--'-'-’-_’ . ,:;M.~-1-.¢—-—1-A
:’Z...,82374l' !L;5|4|101‘)(;O.3i fo ,3', é +5 ]
| “ymees 417 v xo NNl on e f s I IR S 1 I
] :';,“';"'71301
-1 VWTAR TRPEND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
' r‘:-ﬁrw-()c
271 : | 3 T
sg”,a,37, 2 11 14 5!10;1000 3.0 i4 3 I32Nl+5
Usompnz 417674 [ N_IN_IN_ W N1 M. N_| | N N N
i wmei=71297 .
| o100 WZAR TREND REMAINS STADLE. ALL CONDITIONS APPEAR SATISFACTORY.
'qu'hchgs
;-‘D:-?e | ! } i 1 - T T
Poiomotey i ! i ‘ : : | i { ’
] SrmpTa 2 1 t i i : 5 H ‘
L Lab ysig =
P SECONDARY ROADS
Ty CEPT I
b o 2] 1 ° 3110 toool 2 1 | | 4 I 2 26 w |+1]
| e 8=26-74 NI N9 mlm Iy N | [ N | ~ [ | i
oweetq17g75 LN N NN N SN L LML LN S
b 71637
T Y WEAR TREMD ¢ TA3LI. ALL CONDITIONS APPEAR SATISFACTORY.
| .’l':_'h'ynr'ﬂs
oo T I LT TSI oG 3 ] S 7 [ 257 W LT
§ Baeaing 8—27-74 I ! : ’ ‘ '
i T 417676 [ wiwiwle v {nf | | .2 O O I 1
A -ﬁg% WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTOPY.
' '.Véh‘:nqn 10
e T 3.27-14 T3 T [ Z [ 31010007 3] ' 5] 3 26: N '+2;
g 417677 1 N N | NIN iN | N[ P n| |~ X
: LYY A3 716 34 _ -
115 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTCRY.
. 15
’ “'A’“:r::'.mmnl 1"5,"‘4[ nen !‘;::,"f:ﬁ"u AN it.er '-’:"L'jd"‘ MO ] i"_'c';." i Tin i ;w-:vi [SAL : " nE
. - ; . PR . | I ot SR IO R :
SYRERICINE X I A'-'r'.YL anh ]\ 7,3 ‘ O, pEArE A TYLT -
. . ot e o TR LLONOSPACE E b m el MARM _T._r‘.‘/_: ...CJ Oﬁr:-.l.‘.(_){.-}_’:r._. -—
~ (313) %0-n700 st qnn, T3
figure 9-1, Speotrometric 01l Analysu Reports (Sheet 40f17) . e .
BEST_AVAILABLE 5oy =



W Do

(404) B322.7388

40 MARIETTA ST. N.W., 14Tn FLOOR
ATLANTA, GEORGIA 30303

e e b 2 e——a s et

388 KING ST. WEST
TORONTO 138, ONTARIO
416 3‘!-!.96

WEAR-CHECK REPCRT

24 WORPLE ROAD
LONDON S.W.19, ENGLAND

01.947.0281

it
I
0

o
i

AAKT: WHITE MODEL: M 151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. G/
: o | oS %’.‘53 Con | 1RoN | LenD M::%':f! Mo Ton TN vISC | sLumne f ’
[ SAMPLE ..._-_4_-.-,§_ " ... JE S,
, oatA o1 <3 T T R ot .
' Kopiay g g i o | e - aar | |
— - -\' - ! l e MET g - -——~~-' = : m“‘: TP e e —-ml v*‘r-—- :
. R - p=1 x otk th - 1"" roL o - -= oy f b _' gt gy m—— B gt ...A ;- : *
i 3} By 3 27 74 I 1 12 ! 2 |10 looo 4 | ! 2 1 25; N §+2
' samzez 417678 [N I N l N_ I N_IN N N_1 | N N N

anrpmi 71642
oo /P,

120

5 noe lang

-;' channe 20

WEAR TREND REMAINS STAELE.

ALL CONDITIONS APPEAR SATISFACTORY.

BEST_AVAILAG. .. /
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figura 9-1. Spectrometric Oil Analysis Reports (Sheet 5 of 17)

i
! o 11 42 o ]1 0¢ 2 [ 1 'T~i REGEEREE
'\ coneg 8-27=74 | o | o ! Ak . N - N o ! e
;’ samer 417679 'L i I | | ’ ! "
b ooovrunit 71644 : o
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figure 9-1. Spectrometric 01l Analysis Reports (Sheet 7 of 17)

OIL MAKE A TYPE

HisTORY & nrmanks _S0condary_roads

(313) 539 0300

extn: 500,

1

6~-55

bl b 28 A

ST MOOEL: M 151 " FLEET/UNIT #: 4700584 CIESEL/CATOLINE/NATL G/
il o --~',~ ' ..’ e —————aeres t.-,—. o - e ————— vage e
‘? iy f og: ;‘:4"::? | % Con | 1ron [ Lean !";fb':f' MO P TIN vise } seuome 10N,
T T . — |
. Dmas ! f minas oy ‘ sa | )ﬁf
_ v! s : mn:n, ! . } 4 ! !
L ge3ie=g L3 L 6 3 5 i 4 i 24 N ;+5
f.monn 41769C . N !N CN_ N . LN | N
it 69247 T
180 'I°° 7 TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
ae ‘ i
- o, 5 7y HILLY CROSS-COUNTRY .
0-3-74 | Lo 3 i 3 ! 10'1000 3, . 6 ‘ 3 { 24| N !+2
© 417691 LN . N_lr  N_ N__N_i_vw! Nt o ! i L N
.t 59248 . .
. 135 WEAR TRFND STABLE. ALIL CONDITIONS APPEAR. SATISFACTORY. ;
5 i
. ege7s | 2] 1307310 [ece 3] T4 2 | | 24] N [+2]
wo. 417692 vl nind el 1w | x n ! J N
e T 50245 .
— - 170 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
SWAT e lO
v 9-5-74 | 4|1 l 6; 2{ 1o|100p 4 2 2 24| N [+3]
417693 NI N __N._ N NI N N N N N
769047 '
195 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
S ,
cse7a 11, 5 2110 1000] 3 2 1 23| N 1+3] |
. 417694 N_L. e dowondn I Ion N N - ,Jnvﬁ~_ﬂ
i 66340 WEAR TREND REMAINS STAELE. ALL CONDITIONS APPEAR SATISFACTORY.
CLo
20
-wﬁ_“”“._mé : ‘ ;
....... 9_6_74 } 4 ' 5 | lO looo 3 4 3 ; 24 N +6i
417695 N_L_N NI NN N N _ N N Nl
S ggg49 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
25
e 1 I || 25 [mow | om0 sl wo m o fwise] wwee |25
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WE” ® 40 MARIZTTA ST. N.W., 14TH PLOOR 388 KING ST. wEsS? 214 WORPLE ROAD
Q“EYI o ATLANTA, GEORGIA 30303 TORONTO 138, ONTARIO LOMOON 84419, ENGLAND
M (4ud) ER2.7368 (418) 362-1948 01-947.088¢

- WEAR-CHECK REPORT
MAKE: WHITE MODEL: M 151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. G4
'
: —
Al | sgn- |eumo| o imow | Lean MRAINS] wo Con ™™ visc | sweec |20
SAMPLE )
DATA pplrivs RS | coremmee ::'E‘.".: .":;2,:-: ainae ‘?‘,':‘;' D sAC ==
— !
0
e 9-6-74 4| 1| 4 4|11 lo00f 3 2 2 24| N |+4
:"‘,D‘"’ 417696 N_ N N IN N N N N N .
— 69046
Since taat 210 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
Jdtenange 30
o, 9-9-74 [3 |1 (4 [5 | lofio0q 1 2 4 25[ N [+4
sampie z 417697 [N N [N |N|N K6 “|N N N ! N
avjunnm 69442
atesshrs. 215 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
0 change 35 ‘
coneeg 9=9-74 2 |1 (4 |4 |10 {1009 3 1 2 24| N (+3
jamotes 417698 N|N|[NI{N|IN N | N N N N
avsuen 2 69418
uernem. 220 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.,
;M::;o 40
Date
Sampled ]
iample & |
ab/unit 8
Ailgs/Nrs,
- change -HIGHWAY~-
S 9_10-74 5 1 [3 |5 [10 [100¢ 3 4 3 23] N 3
smple® 417699 N N N N |N N N N N N
w/unk ® 69242
Wes/ore. 225 WEAR TREND STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
it change 5
o = 9_11-74 4 [ 1 [3[6 |10 {1009 3 4 3 23 N [+2
ample® 417790 N N N N IN N N N N N
ab/uoit 8 59243
e igo WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
i change .
._.Non;.:.As-;::nermd A";‘g: -g: cut-:s'o‘ c':.o': imon | Leao n:.%n:‘u MO ::lé.'l. TIN VISC | swwoac |20
: K.D. LEWIS - MAIL DROP A~23 " otL MAKE & TYPR -
E r;fgx.uggr; gégxaxoxv LTV AEROSPACE CORB. . i0ny e mewanxs o B _
: WARREN, MICHIGAN 48090 (313) 539 0300 extn: 596, 531
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TORONTO 138, ONTARIO
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40 MARIKTTA ST. MW, 1474 FLOOR
ATLANTA. GEONGIA 30203
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WEAR-CHECK REPORT

_ 3
MAKE: WHITE MODEL: M 151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. GA
, , —_— ‘
ARG | "8 [0 S | mom | Leno PRTIE| wo | |2 il B R Rl
SAMPLE
DATA Pivinag RINOS | wemens :3?,:4 ﬁ? nNe s ‘E‘:‘;‘ stmse SAL ",,:‘.f,',
tam o | g¢snnee INTARE )
- "
O 9-12-74 | 2 | 1 [ 4 |5 [L0 1000 3 3 2 24| N [+3
&
samie® 417701 N [N |N|NI|N N N N N N
- it
ilearhen. gg:sus WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
renenge
S 9-12-74 | 4|1 13|71 1009 4 6 2 24| N |+2
—— 417702 N |N|N|N|N N N ' N N N
4b/u % 69244 WEAR TREND REMAINS STABLE. ALL CONITIONS APPEAR SATISFACTORY.
e 240 (NOTE ALTHOUGH STABLE, COPPER IS RJNNING SLIGHTLY HIGHER AT THIS
I ouchenge 20 LOAD RANGE)
| Oste 5 1[9 s | 10 [100d 2 1 4 25| N | +5
Samolse  9-13-74
semoes 417703 LY N(N [N |N |N N N N | N
'-;,"’.","h'" 69441 NOTE CHROMIUM LEVEL (RINGS) INCREASED SHARPLY DURING THIS 5 HOUR
W 245 PERIOD. ALL OTHER WEAR METAL LEVELS REMAINED STABLE.
O wuwnge 25 ! -
Oate 3 1|3 |8 !10(100d 3 | 2 3 24| N +1
Sampied  9-16-74
smoe® 417704 N NIN [N [N |N N | N N N
| wewns. 53017 CHROMIUM LEVEL SUBSIDED. ALL OTHER WEAR MFTAL LEVFLS REMAIN STABL
‘ ¢ set .
; )ﬁ:m 30 ‘
| oOse L ] I]Y |9 103000 T Z g 23] N |+
opes a1vooatl M | NN [N [N [N | w N N N |
1 »80/unit 8
j wierrs. $3819  WEAR TREND STABILIZED. COPPER CONTINUES TO RUN SLIGHTLY HIGHRR
| Jrenewe 38 THAN ON PREVIOUS LOAD SETTINGS. \
| Baln
‘ Sampled
Sample 8 _
Lag/ynt 8
Mileg/ hee,
| Beocn o PIRST RUN INTERMIXED
© Od chenge
"‘NW;'_'_‘;‘::‘"" fhﬁ:v 02 1509 | So% | imow | Leao (MadnE] Mo st ™ vite | suoee |14,
1
t
K.D.LEWIS - MAIL DROP A~21 OtL MAKE & TYSE
g:gmggz gggzszow LTV AEROSPACE CORPl. =  a«xs. HIGHWAY
WARREN, MICHIGAN 48090 (313) 539-0300 extn: 596, 531
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1 E‘ A u:"uu-v:o:‘ sos 14101 3851908 01.847.0081

. WEAR-CHECK REPORT

l MAKE: WHITE MODEL: M 151 FLEET/UNIT $: 4700584 DIESEL/GASOLINE/NATL G

L-‘

? el AT el Rad ol Il N E 1 B Bl B A RS e

"'l SAMPLE ‘

I OATA  lemml e o B[ ot I 4 —] s =
‘m IR R

| sommoa 9-19-74 | 2 | 1 | 3 | 3 |10 1oof 4 3 2 24 | N |+5

! semsle = 417706 N|lw|N|[N]|N [N N N N N
Les/umit 26 9670

[ Mesrne 5y WEAR TREND STABLE. AIL CONDITIONS APPEAR SATISFACTORY
Soce on 26

- change O «
Jne 9-19-74 37134110 {1000 2 4 2 24 | N |45
e 3417707 NI N|N|NIN [N | N N N N
Lorrunn $9672

_ miesinrs. 267 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR STAISFACTORY.
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e 9-20-74 311135 {10 {1000 2 2 2 24 | N |46

I semae 8417708 NI N|N|{N|[N [N N N N N

' Lso/umt s 69671
M oive, 273 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.

'|’ tl:m:::o 18 '

Ve 9-21-74 | 2| 1| 3| 410 fhooo| 4 4 2 24 | N [+8

~ sempie 2417709 N N N NI|N N N N N N
Leo/unt #6978 3
Mies/ne. 28] WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
s |

[[om 9-21-74 T I | & 510 o000 & (1 z ITT N T3T

" sempe s 417710 N| N| N| N[N |N N N N N

.. Labiunt 269782

H Mites/nne. 287

| Sence o 30 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
OH chongs

e g 2374 4] 1] 4] 8110 L000 | 2 26 | N |+4

1 sempio s 417711 N N N NIN N N N N N
Leo/vnit 2869939

N :“""""'291 WEAR TREND REMAINS STABLE, ALL CONDITIONS APPEAR SATISFACTORY.
On chenge )6 .

e o e e e e v me | vine | svsae [

I

| X.D. LEWIS - MAIL DROP A-2) INTERMIXED

MICHIGAN DIVISION LTV AEROSPACE CORP QI MARE & TYRe

(313) 339-0300
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wi o 40 MARIETTA ST. NW., 1474 FLOOR 388 KING 8Y. wasT 24 WORPLE ROAD
En ATLANTA. GEORGIA 30303 TORONTO 138, ONTARIO LONDONM 8.W.19, ENGLAND
W (404) 522-73089 (410) 303.1048 01-947.0281¢

~— WEAR-CHECK REPCRT
MAKE: WHITE MODEL: M 151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. GA
! Ao | %8 [SHT| SUR | mow | Leao MISNE | mo SN TN wIse | swuose LT,
] SAMPLE
DATA P1STONS :::o" .‘:.':::: (:;:J' mitie
esmne i Bl et O R T 7 - e -
o 9-24-74 5] 1| 6| 7|11 pooo| 5 7 2 26 | N |+4
Sample 2 417712 __N N N NIN N N N N_! : N
AuME69940 MINOR INCREASES IN RING & PISTON WEAR RATES NOTED, BUT STILL WELT
 qen o 297 WITHIN LIMITS. COPPER LEVEL INCREASING GRADUALLY. ALL OTHEDX VE. .
Oil changed 2 METAL LEVELS STABLE.
oo 9-25-74 5/ 1 6| 9110 1000 3 6 3 26| N f41 |
Sample 2 417713 NI NJ| NJ NIN IN N N N N_L |
Lab/unt 269941 RING & PISTON WEAR RATES UNCHANGED. COPPER LEVEL STILL SLIGHTLY |
| Deahre 303 HIGHER THAN PREVIOUS. ALL OTHER WEAR METAL LEVELS STABLE. ~
ouchanq.48
Oate 31 1| 4] 7|10 o000 5 7 2 26| N | +4 !
et BM | N[ N[ N[N [N | N N N |
Lan/unt £6994 2 RING & PISTON WEAR RATES DECREASING, AS IS COPPER LEVEL. ALL OTHE
. 309 WEAR METAL LEVELS STABLE.
neminge 5 4
Onte & 4 3] Y VUL EE) & < PA) N +4
e g | N v w| N8 [N | N N N N
169943 RING WEAR RATES FLUCTUATING. ALL OTHER WEAR METAL LEVELS STABLE.
unes last 315
nichange 60
Sm 9-27-74 | 2| 1| 3| 6|10 [to00 3 2 3 25 | N (45 !
amoia # 417716 N| N| N| N|N [N | N N N N ;
sblunt 269944 ' !
iosshes 321 WEAR TREND STABLE. ALL CONDITIONS APPEAR SATISFACTORY. :
-;‘72:":‘0066 V
| owe “ 3] 1] 6 910 oo 4 4 3 23] N |+1
ot 97307 L v 8| N N[N [ N]| N N N N
59299 RING WEAR RATES CONTINUE TO FLUCTUATE SLIGHTLY. COPPER LEVEL
Gonen 1ot 327 BEGINNING TO INCREASE. ALL OTHER WEAR METAL LEVELS STABLE.
O chane 7
T e | S| (83 |SHIE| SRR | mow | ceno gy | wo || E8Y il T Ml Rl
K.D. LEWIS - MAIL DROP A~23 INTERMIXED
J MICHIGAN DIVISION LTV AEROSEACE CORPJ  O“™Am¢*™™
‘ “? P.0. BOX 9209 MISTORY A REMAMRS
Y '
" figure 9-1. Spectrometric Oil Analysis Reports (Sheet 11 of 17)
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M 9 40 MARIETTA SY. N.W., 1470 FLOOR 398 XI1NG OT. WEsY 24 WORM.E ROAD }

‘ z ', ATLANTA, GEONGIA 30303 TORONYO 139, ONTARIO LONOON A W.19, ENGLAND |

(404) 932.7368 1418) 383.1908 01.947.0801 z

E

~ WEAR-CHECK RZIPORT |
CNiEr WHITE “ISILM 151 FLZET/UNIT #: 4700584 DIZSEL/CACCLINE/NATL GA
- T ';'"',’ T . R - o =

LAY e 'rwuo 797 ! inow | LeaD AL | mo ncvé:‘. Tine vv"" aLuoat 0. ’

savPlE o ] l g l _ ! |

EATA . s | s Lo ..

e TR oo .: - ) miman thew YRS | 7A :

| l ) i PR A ' i meanry ! . 1 I :

Toso7ei P15 9. 10000075 . | | T T TR

) - - ! o 7 A ; : i A ' {

o 21331;4 r NN N NL N NN i N N : N ;
01753300 “’ZAR TREND STASLE. ALL CONDITIONS APPEAR SATISFACTCRY. ii
Toeeia et 3 3 i
raeg 73 R
 10-2-74 . 3 11 . 5077101000 2 | 2 2 ' (257 ~ [*7] | |
2~ 417719 ’__N__i_:\:,l_,“.\'_;'c__' NN N N aont *

“ATT 50448

. e

WEAR TREND RIMAINS STABLE.

ALL CONDITIONS APPEAR SATISFACTORY.

Lht 339 ?
o ; 11 6| o 12 2000 5 | 1 2 24] N [+6
J et 10-2-74 Nl Ni N N N N
SR 417720 —— ! :
™ * 59536 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
e 345
T 90
» 10374 2| 1 6 10/ 10 poool 2 1 4 24] N 4G
«~ 417721 NAN|N'NN N N N N ’.‘:’f
e 59537 —
Cre 381 WEAR TREND REMAINS STABLE. ALL CONDITIONS APPEAR SATISFACTORY.
L, 96
h "“--' ' ! ] H '
g 10=4=74 ; , ; | §° 14’10 1ooo ; ; g ‘ 23} N .;3
e j_ 417722 " _ i
higmaa v-
e ";3“ nING WTAR RATES BEGINNING TO INCREASE. ALL OTHER WEAR MRTAL LEVES
B STABLE.
cren 102
. 10-5-74. 201176 11;?0 Pooo 2 1 4 24, N |26
. 17773 M1 N| N N|N I N| N | w N | v
;21‘9 PEDUCTION IN RING WEAR RATES NOTED. WEAR TREND STANLE.
-~ 100 _
p o epmmn < jr
UM R s O ;r'-o | 2t v priee e L |
- A s.ma - - - . s e - v »l- S G T e G- P - « sl ) l— -
]
1.n. LOWTS MAIL DNOP A-23  wakr a prep INTERMIXTD
MTCIUTOAN DIVISION LTV AEROSPACE CORp, ™A ?® : -
NS TS Vel ol HISTORY A NrMARRS, .
[ . . . .' .,.:.r,-».’.‘.‘. l»nnc (113) ):"9-"1.')0 , , »
- .. figure 9-1, Specttomotric Ofl Analysis Reports (Sheet 12 of 17) -
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‘ ” [ ] ST. N.W., 147 PLOOR 298 KING SY. WEST | 24 WORPLE AOAD
WX Gl “SURATSINNTT AT et Dl
: WEAR-CHECK REPORT

S

| MAKE: WHITE MODEL: M 151 FLEET/UNIT #: 4700584 DIESEL/GASOLINE/NATL. G,
I | —
f
| N0 [ %89 [T | SeR | mom | Leao PR wo TN i~ ViSe | stuese |
o SAMPLE '
‘ ' DATA . e ool nnas | e ' :':‘.",'::".: “':.f_:f:: muas '§§§: oo sAL e .
) oate 5] 1] 13] 11f 1lopooo| 2 A 4 2040 N |+6
1 v Etesl IR IR RIRIEIRIR N N N
L o 59540 RING WEAR RATES FLUCTUATING AND NOW ONLY MARGINALLY NORMAL. ALI
| S ner 369 OTHER WEAR METAL LEVELS STABLE.
Qitchange 114 . ‘
Oate 31 1} 9] 10 1opooo] 2 2 4 24 [ N |+6
Samoted 1C=-5-74 !
|| smpies 417725 | M| N| M| N| Nj N| N N N N
Lab/uni*® 59547
Mo, 372 RING WEAR RATES BEGINNING TO DECREASE. ALL OTHER WEAR METAL LEV.
| Sieheme 120 STABLE. -
s S —
Oate 8 1 [ 17[137] 13[100p 4 7 3 23 ] N |+7
. Samoled 10-7-74
|| Sempin 2 417726 N N AN N N N N N N
{ Labrunts goeas RING WEAR RATES CONTINUE TO FLUCTUATE AND NOW SLIGHTLY ABOVE NORMA
eomes 29 COPPER LEVEL INCREASED & NOW ONLY MARGINALLY NORMAL. ALL OTHER
| N 126 ENGINE WEAR RATES & CONDITIONS APPEAR SATISFACTORY.
ore 10-8-74 |6 |% [13[10] 11[100p 3 6 3 28 | N [+7
, sampez 417727 N [N [N N | N]| N]| N N | N N
,] Lb/unz 59683  "RING WEAR RATES LOWER & NOW WITHIN NORMAL LIMITS. COPPER LEVEL
e 387 SUBSIDING. ALL OTHER ENGINE WEAR RATES & CONDITIONS APPEAR SATISF
1 i ehange 132 TORY. 7 ' ’
| ome . 10-8-74 |4 [} |7 |9 |13 pooo] s 8 2 22 [ N [+6
| Samoiez 417728 [N [N N [N [N [N | N N N N

I tobrunite
[ wiesie. 39994 FURTHER REDUCTION IN ENGINE WEAR RATES NOTED. ALL CONDITIONS
| APPEAR SATISFACTORY. | |

. 138

{, oae I 1L 79 [ IL] 1171000 4 3 3 28] N 7

1! Sampled 10-9-74 i :

") samprez 417729 N N N N N N N N N N
Lan/unit 2 59760

i bdas/nes, 399 WEAR TREND STABLE. ALL CONDITIONS APPEAR SATISFACTORY.

o} Sin a

| o.ni::n-:;o 144
" “"";'_'_A;v::mm“ ARG | TSR | | G2R | mom | Leao MAGNE| MO HN AL VISE | swusae [N

f..”A i il . -

oL mare a tyoe INTERMIXED

’log MICHIGAN DIVISION LTV AEROSPACE CORP. wisronv s nemanus
‘'S~  P.O. BOX 909
3; WARREN, MICHIGAN 48090 {(313) 539-0300 Extn: 596, 531
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TWMERA D RTINS SRTIST, TR

{404) §32-7300 (4101 962-1900 01.047-088?
~ WEAR-CHECK REPORT . .
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