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PREFACE

This report describes measurements made of wheel/rail forces on the
Washington Metropolitan Area Transit Authority (WMATA) Metrorail System. It
describes the sites, the instrumentation, and the procedures used to conduct

the tests; and presents the measurements in tabular form.

The test program was sponsored by the U.S. Department of Transportation
(DOT), Urban Mass Transportation Administration (UMTA), through the Office
of Rail and Construction Technology of the Office of Technology Development

and Deployment. The work was performed by the Transportation Systems Center

(TSC) with the assistance of the Battelle Columbus Laboratories.
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1. INTRODUCTION

The Washington Metropolitan Area Transit Authority (WMATA) has noted
excessive rail wear on certain portions of its Metrorail system trackage.
Accelerated wear rates were found on curves with radii less than 1000 ft,
representing about 0.7 percent (1200 ft) of the total system trackage. A
study of rail wear was. conducted by Deleuw, Cather and Company to determine
some of the factors involved in these rail wear conditiens. Preliminary in-
vestigation by several interested agencies, including the Urban Mass Trans-
portation Administration (UMTA), the Transportation Systems Center (TSC), and
Battelle's Columbus Laboratories (BCL), showed several potential problem areas
in the Metrorail operation:

o Use of 1/4-inch tight gage (56-1/4 inch gage for radii >1425 ft,
56-1/2 inch for radii 755 to 1425 ft) compared to standard transit
practice

o Limited use of restraining rail on short-radius curﬁes
o Lack of curve lubricators

o Unbalanced speeds on cur%es

o Rigidity of long (87-inch) ﬁheelbase trucks

o Use of cyllndrlcal wheels on trucks.

As part of a general investigation of the Metrorall wheel/rail wear
problem, a field measurement program was jointly sponsored by WMATA and UMTA
to assess wheel/rail loads and vehicle dynamic response through selected test
sites. Battelle participated in this test program under a technical task
directive from TSC by measuring W/R loads from wayside instrumentation, and
recording data from several onboard transducers. This summary report
describes the wayside sites and instrumentation, and presents the wheel/rail
load data from test runs in a tabular format.




2. TEST SITE DESCRIPTION

Several potential test sites were considered for the field measurement
program. Representatives from WMATA, UMTA, TSC and Battelle examined these
sites in mid-May of 1979 to choose a primary test site. Candidate choices
were sites in the tunnel near Metro Center and Potomac Station (concrete in-
vert track construction), at National Airport, New Carrollton, and the Brent-
wood Shop (wood-tie track construction). Factors such as rail wear condi-
tion, train operations, accessibility, and feasibility of changes to the
track were considered in the choice of a primary site.

2.1 PRIMARY TEST SITE

A curve near Washington's National Airport was chosen as the primary
test site for this measurement program. This. curve, designated curve 1 on
track C2 on the track charts, starts on a 242-ft spiral in the tunnel just
past the Crystal City station, and consists of an 800-ft radius (7° 10') curve
of 907-ft length on a 4 percent ascending grade into the station at National
Airport. The test site in the body of the curve was located past the tunnel
exit on wood-tie track at a point of maximum high-rail wear. A 4~inch super-
elevation on this curve allows a maximum speed of 40 mph .(4-inch unbalance)
although in present operation revenue trains approach this point at about 25
mph, brake to a stop on the curve, then enter the station under manual control.
The track at this site consists of 115 1b/yd rail on 1:40-cant tie plates,
wood ties in good condition on 27-inch centers, ties boxed with Fair rail

" anchors and 4 cut spikes per tie, and good ballast.

. ‘Rail wear measurements were made by Deleuw, Cather during December 1978
at this location. Rail head cross sections corresponding to gage-side wear
of 10/32 .and 18/32 inch in this site are shown in Figure 1. This rail was
replaced in March 1979, at which time the gage-side wear ranged from 1/2 to
3/4 inch. The new rail already showed (as of May 1979) wear on the order of
2/32 to 3/32 inch. Examination of the other track, curve 2 on track Cl (815-
ft radius), showed little evidence of head wear from trains on the descending
grade toward Crystal City station.

Seven points for measuring vertical and lateral wheel/rail loads were
instrumented at this primary test site. One high-rail point was instrumented
at the end of the spiral (beginning of the body of the curve) within the
tunnel. The other six points were located midway in the curve, centered on
the point of maximum rail wear. Three high rail and three low rail measure-
ment points were spaced at approximately one truck wheelbase (axle spacing)
distance, as shown in Figure 2. Standard load~measurement strain gage
patterns,as will be described in Section 3,were used for these tests. A list
of physical measurements of the test site (track gage, etc.) is given in
Appendix A.

2.2 SECONDARY TEST SITE

A secondary test site was chosen to provide measurements under higher-
speed service. Curve 47, with a 1527-ft radius, a 3-inch superelevation, and
a programmed speed of 53 mph, was chosen for this purpose. Vertical and
lateral measurement points on both high and low rails within a single crib
were instrumented. This location, near the Brentwood Shops, is also wood-
tie track construction on ballast, similar to the National Airport site.



a. 10/32-inch wear b. 18/32-inch wear

FIGURE 1. RAIL HEAD CROSS SECTIONS FROM HIGH RAIL, CURVE 1,
NEAR NATIONAL AIRPORT SITE (REPLACED IN MARCH 1979)
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3. WAYSIDE INSTRUMENTATION

3.1 TRANSDUCERS

Vertical and lateral wheel/rail loads were measured using the strain
gage patterns of Figure 3. Weldable strain gage coupons, manufactured by
Hitec, were used for this application: a single-element (HBW-35-125-610GP-
TR) for the lateral circuits, and a double~element chevron (HBWS-35-125-6-
3TR) for the vertical circuits. To install the gages, about 4-inch wide,
smooth patches were ground on both sides of the rail web and base to remove
all rust and mill scale. A small die grinder was then used to finish-grind
each gage coupon and relief strap site. A scribing fixture was used to mark
accurately the gage locations on either side of the rail. Weldable gage
coupons were then applied using a special electric-discharge spot welder
(100-watt-second rating) designed for this purpose. Integral leads from the
gages were routed to standard 4-conductor shielded instrumentation cables to
the signal conditioning amplifier.

3.2 DATA ACQUISITION SYSTEM

Battelle's field data acquisition system included Ectron Model 418
(M-420 system) signal conditioning amplifiers for the strain gage circuits.
This system frequently utilizes frequency-division multiplexing to expand its
channel capacity beyond the limits imposed by a single, l4-track, magnetic
tape recorder. In thenormal operating configuration, the system can accommo-
date 14 analog data channels in real-time from the transducer through the
entire signal path until stored as a processed, engineering value in micro-
computer memory. To accommodate more than 14. channels, the signal conditioned,
analog signals are frequency modulated using voltage controlled oscillators
(VCO) and summed together in groups of 14 channels which can then be recorded
on a single track of the 14 track recorder.. A schematic of this signal path
is shown in Figure 4. In these tests, however, the limited number of wayside
data channels allowed recording the analog signals on FM tape. channels
directly, at a substantially lower tape speed (1-7/8 ips versus 30 ips in the
"multiplexed configuration). An edge track on the tape was reserved for voice
commentary during tests. A Sangamo SABRE VI (Wide-Band Group II) tape recorder
was used with this system. .

3.3 FIELD DATA REDUCTION SYSTEM

The data reduction system used was a dual processor microcomputer with
Motorola 6800 hardware. As shown in Figure 5, the front-end processor is
dedicated to driving an A/D converter from a machine language code to optimize
the throughput rate of the system. Based on threshold values and master/slave
designations of the input channels, short bursts of data are converted (at a
rate of about 20 kHz) and transferred through the Peripheral Interface Adapt-
ors (PIA) to the back-end processor. This unit, programmed in high level
language, stores the data in a 48 kbyte RAM. After the run is completed, the
back-end processor selects peak values of vertical and lateral load from each
segment of time history, converts them to engineering units, and writes out a
complete table of values simultaneously to the digital cassette and to the
printer. A sample table is shown in Figure 6.

The first column of thé table contains the axle numbers. In the next
14 columns, the vertical and lateral loads are printed in hundreds of pounds

5
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for each measurement location (crib number) and high or low rail. Note that
channels L1-HI and V4-LO were inoperative, the latter reading a minus satura-
tion level at the time. 1In the final 4 channels, the high-rail L/V ratios
are printed in one-hundredths. Before- and after-train zeros are also printed
out by the on-site terminal. Zero offsets are accommodated on a run-by-run
basis, and gains are verified by processing shunt calibration steps as a sim-
ulated run.. System resolution for these tests was approximately 200 1b
lateral (5 v. = 25.4 kips), 400 1b vertical (5 v. =.59.8 kips) for the full
range of the force transducers. The main programs are "burned" into PROMs,
except for the setup tables which are loaded from cassette tape. This allows
for on-line configuration changes during the course of the testing.

3.4 TRANSDUCER CALIBRATION

Calibration of the load-measuring strain gage circuits on the rail was
accomplished by applying knmown loads through a special load fixture and com-~
paring the input loads to the response of the rail circuitry under test. The
contact points on the fixture simulate the two-point contact normally found
with a standard 1:20 tapered wheel when flanged. The loading fixture has two
vertical load columns coupled with a lateral column through calibrated clevis
Pin load cells located on top of the loading heads. The alignment of the two
loading fixture heads is controlled by the lateral column. This lateral
column has a calibrated load cell resistant to large bending moments which
monitors the magnitude of the lateral load. All three loads are applied
through hydraulic actuators with hand pumps. Load cell outputs and rail cir-
cuits under test were signal-conditioned and monitored on X-Y plotters to pro-
vide direct plots of circuit response using identical cabling, calibration
resistors and other circuitry which could influence circuit response. The
procedure for calibrating the rail circuits at one crib (either or both rails)
requires spotting the reaction vehicle (in this case a ballasted flat car) .
over the test location with the loading fixture directly centered in the crib.

_ The X-Y plotters are scaled against the shunt calibration resistor re-
sponse of the circuits under test and the reference load cells. All. zeros

are set with no loads applied. The hydraulic pumps controlling the vertical
loads on both rails are cycled until a nominal 12-kip load exists on each
rail. The vertical circuits will respond directly to this input and the
lateral circuits will show a small response, usually negative, which indicates
the nominal "crosstalk'" at the 0.4 inch location of the loading shoe. While
holding the 12-kip vertical load, the lateral load pump is cycled until 8 to
10 kips is reached. The lateral circuits respond directly to this with some
perceptable nonlinearities due to the rail rotation experienced in convention-
al cut spike track. Once the maximum lateral load is achieved, the process

is reversed until all loads are removed.

Circuit sensitivity for the lateral rail circuits is determined by the
slope of a curve drawn from the initial zero to the terminal slope. This
can be geen in Figure 7, a typical plot of circuit response. The vertical
axis sensitivity on the X-Y plotter is set by arbitrarily adjusting the full
step shunt calibration to 20 major divisions (10 inches) above the zero posi-
tion. The sensitivity for any individual circuit is then determined by ex-
tending the terminal slope of the curve to the shunt cal line. The same
general procedure is applied to the vertical circuits, but the linearity and
crosstalk are so small that the sensitivity can be determined directly by

10
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inspection. By relating the circuit sensitivity directly to the shunt cal
step (while noting the cal resistor values), it is not necessary to identify
specific gains or voltages within the data acquisition system--only that the
dynamic range of the data channel is not exceeded.
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4. DESCRIPTION OF TESTS.

4.1 NATIONAL AIRPORT TEST SITE

The main series of tests were conducted at the National Airport test
site. Test variables included the following:

0o Cylindrical wheels vérsus tapered (1:20) wheel profiles

o Operating speeds (5 to 40 mph)

o Operating conditions (acceleration, coasting, braking through site)
o Dry rail ﬁersus lubricated rail

o Standard gage (56-1/4 to 56-1/2 inch) versus wide gage (57 inch).

A two-car test consist of standard Metrorail cars, one equipped with the
standard cylindrical wheels, the other with tapered (1:20 profile) wheels,
was provided for these tests by WMATA. During the test series the consist
was run in both directions, with the cylindrical-wheeled car leading on some
days, and the tapered-wheeled car leading on other days. Two acceleration
rates were tested: 1.5 mph per second (P3) and 3.0 mph per second (P4).
Similarly, two braking rates were tested: mnormal service braking (B3) and
maximum braking (B4). Almost all test runs were conducted in the southbound
direction, upgrade toward the National Airport station. Speeds across the
instrumented section therefore tended to vary substantially from the nominal
test speed. On '"coasting" runs, for example, the speed of the last axle
through the site (at crib 4) was found to be 2 to 3 mph slower than the first
~ axle into the site, at crib 2. The actual speed at the site could vary by as

much as 5 mph from the "run speed" stated in the log, depending on exactly
where the power was applied or shut off, or where the brakes were applied
(including the brake response time). Hard braking from higher speeds (the B4
designation) was found to reduce train speed from 10 to 13 mph between first
and last axles through the site.

Actual train speeds for each run were recorded on the on-board charts.

4.2 BRENTWOOD SHOP TEST SITE

A single series of tests was conducted at the Brentwood Shop test site.
All test variables with the exception of wide gage were included in runs at
this higher-speed curve. The two-car train was run through the instrumented
track section in a rapid succession of tests, first in one direction, then
the other, so that a total of 36 test runs was completed within a 3-hour
period. Tests at this location were conducted in a light to moderate rain,
so that wet rail conditions were encountered throughout the test period.

4.3 REVENUE TRAFFIC

In addition to recordings of the tést train, measurements of wheel loads
under revenue consists were also recorded. These trains were 6- or 8-car
consists. At the National Airport test site, revenue consists approached the
instrumented section at 20-25 mph, slowing to 5-10 mph by the time they passed
the test site, and sometimes braking to a stop on the instrumented sectionm.

At the Brentwood Shop test site, revenue consists passed at the programmed
speed of 53 mph.
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5. TEST RESULTS

5.1 NATIONAL AIRPORT TEST SITE

Tabulated results from wayside measurements are given in Appendix B.
The lateral wheel/rail loads listed in the tables represent the net load on
the rail, which on.the high-rail consisted of oppositely-directed flange and
tread creep force vectors. The flange force (tending to force the high rail
outward from the center of curvature) can be substantially higher, therefore,
than the recorded net force. Runs under nominal conditions (standard gage,
dry rail) showed a typical pattern of lateral wheel/rail curving forces: the
highest lateral forces were recorded under the lead axle on a truck, directed
outward from the track centerline on both the high and low rail, while sub-
stantially lower lateral loads were recorded under trailing-axle wheels.
With 1ncreas1ng speed, lateral loads were noted to increase under the lead
outer, "high-rail wheel, and decrease under the lead inner, low-rail wheel.
Trailing outer wheel lateral loads were ‘also found to increase with increasing
speed. Lead outer wheel lateral loads were found to be generally higher with
the cylindrical wheels. Maximum values of 8.8 kips (an L/V ratio of 0.69)
with cylindrical profiles, and 5.4 kips (an L/V ratio of 0.41) with tapered
profiles were recorded during these tests. In general, lead outer wheel
lateral loads with cylindrical profiles ranged consistently up to 6.0 kips
(L/V ratios up to 0.50), while few lateral loads with tapered proflles ex—
ceeded 5.0 kips (L/V ratios of 0.40).

Heavy application of a lubricant to both high and low rails in the main
instrumentation.array (cribs 2 through 4) resulted in the expected drop in
lateral load levels: no loads over 4.0 kips were recorded during these runs
on 8-17-79. It was noted that even the rail running surface was contaminated
during these runs. Lubricated~rail runs were repeated on 8-18-79, but with
care taken not to contaminate the running surface. In these runs, lateral
"loads ranged to 6.8 kips (L/V to 0.57) under the cylindrical wheels, and 6.5
kips (L/V to 0.54) under the tapered wheeis in the main array. Lateral loads
to 7.4 and 7.0 kips, respectively, were recorded at the end of the spiral.
Lubed-rail runs on the following day (8-19-79) resulted in lateral loads in
the main array up to 9.8 kips (L/V to 0.79) under cylindrical profiles, 8.8
kips (L/V to 0.62) under tapered profiles.

A complete set of runs was made with wide gage conditions. Generally
lower lateral loads were noted during these runs, although isolated values up
to 7.0 kips (L/V of 0.45) under cylindrical profiles, 6.0 kips (L/V of 0.44)
under tapered profiles were recorded.

One problem was encountered with the on-site tabulation of wayside data
from the National Airport site. Maximum values of lateral and vertical load
at a particular location (crib) are determined from 20 samples of each load
pulse, with the A/D‘converter triggered by the threshold level of ome of the
vertical load circuits. Because crib 3 was somewhat wider than the other
cribs (nominally 18 inches), and the A/D converter was found to occasionally
retrigger on the same axle after the 20 samples, resulting in a "false'" axle
with incorrect load data. Most of these instances occurred when the train
slowed down drastically through. the test site. Data have been corrected in
most of these cases by use of available oscillograph traces of these runs.
Uncorrected data are noted in the tables of Appendix B.
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-On-board measurements of the relative truck-to-car-body angle showed a
high degree of repeatability through the test zone. Two examples of these
measurements are shown in Figures 8 and 9 for two different run conditions.
Truck angle measurements were obtained from a string-pot displacement trans-—
ducer mounted outboard of the truck bolster casting, approximately. 35 inches
from the center of rotation. In the right-hand, 800-ft radius curve, a
nominal truck angle of 1.9 degrees (less the "angle of attack' relative. to the
rails) is expected. Increasing angle of attack, therefore, is a negative-
going variation in the string-pot signal of Figures 8 and 9. ’

5.2 BRENTWOOD SHOP TEST SITE

Tabulated results from test runs at the Brentwood Shop test site are
given in Appendix B, Table B-6. Lateral wheel/rail. loads on this 1527-ft
radius (3° 45') curve were quite low, with maximum values of 2.7 kips on the
high rail, 2.5 kips on the low rail, and a maximum high-rail L/V ratio of
0.24 being measured. . These low-level lateral wheel/rail forces appear to be
more-or-less random events, possibly due to the wet rail condition at the time
of the test. : ' :

5.3 REVENUE TRAFFIC MEASUREMENTS

Data from selected revenue consist measurements are included in Appendix
C. Lateral wheel/rail loads up to 5.6 kips were measured at the center of
the array (crib 3) on the high rail, with L/V ratios up to 0.47; while some-
what higher loads up to 6.5 kips were measured on the low rail. At the
Brentwood Shop test site, revenue consists developed low lateral loads, with
a maximum of 2.4 kips and an L/V ratio of 0.29 on the high rail.
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APPENDIX A

TRACK MEASUREMENTS AT NATIONAL AIRPORT TEST SITE

TABLE A-1. TRACK MEASUREMENTS AT NATIONAL AIRPORT TEST SITE

Track Stringline 4 High Rail
Station No. Gage* (62 ft. Chord) Head Wear

(5 ft. Intervals) (in.) (in.) (1/16th inch)

12 56-7/8 8 2
Toward 11 15/16 8 1
Tunnel 10 - 7/8 7-15/16 2
: -9 High Rail Joint 13/16 8-1/16 1

8 3/4 7-13/16 2

7 13/16 7-14/16 1

6 13/16 8 2

5 7/8 8-3/16 3

4 3/4 8-1/16 2

3 : 13/16 8-2/16 2

2 High Rail Joint 57-1/16 8-5/16 2

1 57-1/16 8-1/16 5

0 Center of Site 57 7-14/16 4

1 : 56-15/16 7-15/16 3

2 13/16 7-13/16 2

3 13/16 7-9/16 2

4 13/16 7-5/16 2

5 13/16 7-5/16 2

6 High Rail 7/8 7-9/16 2

7 7/8 7-10/16 2

8 13/16 8-2/16 1
Toward 9 13/16 8-2/16 2
Airport 10 3/4 8 2

11 13/16 8 2

12 13/16 7-13/16 2

* After gage widening (runs of 8/22/79), measured with WMATA gage bar.
# Ave.of two measurements. :

A-1/A-2



APPENDIX B

TABULATED WHEEL/RAIL LOAD DATA
FROM WAYSIDE MEASUREMENTS

TABLE B-1. WASHINGTON NATIONAL AIRPORT SITE, 8/15/79, TAPERED
WHEELS (1:20) ON LEAD CAR (#1041) CYLINDRICAL WHEELS
ON TRAILING CAR (#1040), DRY RAIL

Run Direction Speed* Mode

15-1 S 3 ‘Motor overload——stoppedAat site
_15—2 S 10 Coast through site

15_3 S 25 " " "

15_4 ) S 40 " ’ " 1"

15-5 S 18 Accel. 0-18 at site

15-6 S 24 Accel. 0-24 at site

15-7 S 10 Accel. 3 mph/sec (P4) at site
15-8 S 25 ) ] " " noon
15_9 S 35 1"t 1" 1" n” 1
15_10 S . 35 " 1" 11 " "
15_11 S - 25 1t !l 1" " 1t
15-12 S 35 Coast through site

15-13 S -40** Max. hard brake (B4) at site
15-14 g 40 ’ " T n " " " "
15-15 S 25 Accel. 1.5 mph/sec (P3) at site

*Speeds on Tables B-1 - B-7 are indended speeds not actual speeds.

**Missed site due to brake response

B-1



RUN 15-2 W/R LOADS IN LB x 100, L/V RATIOS x .0l
v2
Lo

128

124

116

124

108

120

124

136

v3 L3
Lo Lo
120 035
116-008
104 032
096 032
116-008
112-004 104 004
100 G640 100 232
112 048 104-004

Vi Li
Lo Lo

L2

Lo
D68
0oe
048
012
048
024
048
024

AXLE V1
NO HI
021 104
002 112
083 112
024 120 004
605 120 032
00h 112 004
007 112 036
003 104 004

L7V L/V LIV L7Y
1HI 2HI 3HI 4HI
000 0832 019 025 024 016
000 000 003 000~004 004
000 028 028 025 021 021
000 004 003-007 025-003
000 O44 026 030-G003 026
0C0 008 D03 003-003 003
000 048 032 037 0633 032
000 012 003 004 000-003

L1
HI
020
034
032

v2 L2
HI HI
086 J2%
096 3090
112 328
112-368
104 032
104 004
336 036
0ge 004

V3 L3
HI  HI
100 024
096~-004
112 024
112 028
112-004
104=-004
108 036
104 000

Ve LG
HI  HI
096 016
096 004
112 024
112-004
104 028

[Aud’!

RUN 15-3

AXLE V1
NO HI
001 120
002 128
003 120
004 120
005 128
006 120
007 120
008 112

RUN 15-4

AXLE
NO
001
ga2
a3
D04

HI
136
14l
136
136

vt

L1

HI
023
D08
024
o8
132
gL
036
008

L1
HI
024
012
328
012

005

006

0g7
G608

Oud
HEIR
332
308

144
136

1hh
136

vz L2
HI hI
104 324
112 0406
112 024
112-004%
112 236
104 004
104 032
104 004

ve L2

HI  HI
128 024
144 004
112 028
136 028
112 Qus
120 033
128 028
136 0238

vz L2
LO LO
120 044
112 0G4
112 044
116 004
112 048
116
126
132

048
020

ve L2
to0 o
G888 028
138-004
100 032
100-0G4

020

v3 L3
HI HI
124 014
115 000
120 022
126-008
126 088
110 000
115 036
103 000

V3
HI
156
152
1438
144

L3
HI
024
012
028
oas

g6
104
0936
130

036 140
012 128
032 1610
012 149

0456
016
040
016

V3
L0
136
120
129
123
140
120..
124
131

L3

Lo
044
000
038
000
060
014
052
022

vi L3

Lo LO
096 000
358-016
116 G632
108-016
112 048
116 030
112 040
188 6490

Ve Ly
HI KI
112 016
112 008
120 028
112-004
112 032
112 008
112 036
104 004

Ve Ly
HI HI
140 016
140 016
144 028
132 008
132 036
124 008
136 028
132 004

Ve Lh
LO Lo
000 024
000-004
000 028
000 804
000 040
000 008
000 04s
000 012

Ve LG4
LO Lo
0G0 008
6o0-008
000 016
goo-o008
000 024
000 0ao
300 020
000 004

LV L/Y LY L7y
1HI 2HI 3HI &4HI
016 023 011 p14
006 000 000 007
020 021 018 016
006-003-006~003
025 032 069 0238
003 003 000 Q07
036 030 031 032
007 003 000 003

L/V L7V L7V L7V
1HI 2HI 3HI 4HI

017
o608
0290
o0os8
g27
gos
22
pos

013
002
025
605
G639
006
021
605

015
gaz
018
805
040
012
625
011

011
011
019
006
027
006
020
003



_E-H

RUN 15-5

AXLE V1
NO . HI
001 088
002 096
003 112
004 112
005 112
006 106
007 096
008 096

RUN 15-6

AXLE Vi
NO HI
001 104
002 112
003 112
004 128
305 104
006 104
Dd7 112
§03 112

RUN 15«7

L1
HI
agao

gog

030
gdgo
000
306
3a0
210

L1

HI
030
gag
000
030
ooo
00
000
o4

v2 L2
HI HI LO
088 923 116
096 004 120
112 023 116
112-038 108
112 036 108
104 004 120
896 932 124
096 304 132

V2

v2 L2

HI  HI
112 132
129 216
120 032
128 123
112 063
112 020
120 040
120 012

v2

LO
112
112
104
198
892
104
104
108

L2

10
068
008
040
008
Qb4
0z
0tk
020

L2

Lo
Bus
024
040
623
Guo
024
036
012

V3 L3
HI HI
108 032
108-004
120 020
116-008
132 036
112-004
112 044
104 004

v3 L3

HI HI
112 032
116-004
132 028
132-00¢4
132 048
128 012
136 044
132 812

V3 L3

Lo Lo
120 044
116-008
116 000
112-008
116 043
112 004
116 048
128 004

v3 L3
L0 Lo
108 Ouh
116-008
108 040
124-008
096 044
108-004
104 040
124 000

Vi

HI
1064
112
124
116
116
112
104
104

vy

HI
108
120
124
132
120
120
128
124

L4y
HI
024
004
820
004
028
004
g3e
004

Ve L4
LO LO
8008 032
000~-004
000 024
900 009
000 0493
200 4608
000 Q44
000 012

Vi Ly
L0 Lo
000 0836
000-004
000 028
000 000
000 G632
000 004
000 028
000 004

La
HI.
.028
o8
03¢
003
032
912
036
g08

L/V L/V L/V LV
1HI 2HI 3HI 4HI

000 031 029
000 004-0103
000 017 016
000-007-006
000 032 027
000 003-0803
000 033 039
000 004 003

023
003
016
003
024
003
034
003

L/V L/V L/V L7V
1HI 2HI 3HI 4HI

000 028 028
000 013-003
000 026 021
000 021-023
000 035 036
60g 017 009
000 033 032
003 010 009

p25
006
029
006
026 |
010
028
006

L/v L/V L/V L7V
1HI 2HI 3HI G4HI.

Ve L4
LO LO

L4
HI

Vi
HI

V3 L3
L0 Lo

V3 L3
HI HI

L2
Lo

v2
L0

vz L2
HI HI

AXLE V1
NO HI

Lt
HI

001
002,
003
004
005
006
007
008

096
104
120
120
120
112
112
1290

000
040
000
200
j00
004
000
goon

396 3§28
104 004

1248
124

108
118
100
112
112

120 028
120 9¢3
120 036
112 020
112 036
120

268 120 .

048
012
Olb
008
Ol
028
044

020

109 036
116 000
132 030
134-008
132 044
127 000
129 044

127 008

123 052
125 008

1400
112

123 044 124
123 000 128
118 060 120
114 014 1280
120 052 116
125 014 120

000 040
600 000
000 028
000 003
000 032
008 000 008
036 000 032
008 000 008

032
008
032
004
032

000
000

029" 033 032
003 000 007

023 027
000:-005
030 033
017 000
032 034
006 006

600
0go
000
003
gag
000

025
003
026
g06
031
006



RUN 15-8

L7V L7V /7Y L7V
1HI 2HI 3HI 4HI

Ve LG
LO Lo

vz
LO

"
HI

L2
HI

V3 L3,
Lo Lo

L
HI

AYLE V1
NO  HI

L1
HI

V2
HI

L2
Lo

v3 L3
HI HI

ot

001
802
GG3
Go.
gc5s
D36
067
058

112
112
112
112
112
112
112
112

20
904
228
008
636
004
332

- 002

.bos

005

268

RUN 15-9

AXLE
NO
Dot

Vi
HT
120
136
128
135
128
120
136
128

HI
032
016
036
16
0t
008
036
012

Do3
004
G o5
0a6
007

RUN 15-10

AXLE V1
NO HI
001 123
062 136
003 128
004 144
128
128
144
144

L1

HI
932
016
04y
016
gs52
g12
040
016

0o6
og7
008

L1

104
120
112
136

120

120
128

136

V2

HI
112
128
112
136
120
128
1280
iu4

V2

HI
120
128
120
144
128
128
136
160

28
0cs
332
304
04l
304
a36
0c8

L2
HI
p2s

368

036
IRVE:]
Jud
208
036
012

L2

HI
024
008
132
008
348
008
136
208

096
134
496
112

032

108
092
112

V2

LO
ps88
100
096
134
pas

104

o84
104

v2

LO
92
100
100
108
92
168
gas
104

04Q
004
040
cou
040
816
032
016

L2

LO
036
acsh
036
008
036
016
028
012

L2
L0
36
0d4
036
g0s

043

016
032
012

124 036
132 048
128 636
1644-004
132 056
132 016
144 048
144 020

v3 L3
HI HI
148 0490

148 012

140 040
152012
140 0690
136 020
160 044
152 024

V3 L3

HI HI
132 049
140 012
140 04g
140 0¢C8
136 056
136 020
164 040
152 024

096 0«0
112-008
100 040
120~-012
104 048
120 040
104 044
112 0G0

V3 L3
L0 L0
100 Ou4b
108-048
104 04D
120-0068
1G4 040
112 840
096 032
100 GO0

V3 L3
Lo Lo
108 0k
116-008
116 Ok
120-008
100 Oub
120 0¢0
100 036
104 000

120
1238
132
136
124
i28
136
136

028
gos
044G
gos
0386
012
032
Dos3

V4

HI
128
136
136
136
124
132
144
140

Lb
HI
023

044
040
060
052
064
o040

VL
HI
124
136
136
136 056
124 060
128-016
148 032
144-~004

Ly
HI
036
016
016

012

Go0 028
000-004
000 028
000~C04
000 024
000 gas
000 024
000 008

Vi
LO
000 028
000-008
000 024
000-004
000 024
000 000
000 016
000 o000

L4

Ve L4
L0 Lo
000 024
go0-003
000 D028
g00-008
000 D28
000 000
000 028
000 0C&

Lo -

017
.003
02%5
007
032
003
028
007

26 029
006 006
028 028
602-002
036 042
006 012
628 033
005 013

023
006
030
805
029
0089
023
605

L/V LY L/V L/

011
0628
611
034
G606
626
009

025
006
0632
005
040
006
G30
gos

1HI 2HI 3HI 4HI
026

027
bos
628
007
gu2
014
027
015

021
008
032
029
048
039
041
028

L/V L/V L/V LY
1HI 2HI 3HI 4HI

026
011
034
611
040
009
627
011

0290
086
026
065
040
006
026
805

030 029
008 011
028 011
005 041
D4t O4s
014-012
024 021
§15-002



RUN 15-11

L/v L/v L/V L7V
1HI 2HI 3HI 4HI

v2
HI

L1
HI

AXLE Vi1
NO HI

L2 vz L2
-HI L0 L0

v3 L3
HI HI

v3 L3
LO L0

Va
HI

L4 V& Lb
HI LO LO

.oz,

001 112
128
128
136
120
128
128
128,

032
g08.
036
038
040
008
032
008

003
004
005
006
007
..003

RUN 15-12

AXLE V1
NO HI
001 112
002 128
003 120
004 128
005.120 .
006 120
607 136
008 136

HI
028
008
036
012
o4l
008
a4k
012

RUN 15-13

AXLE Vi L1
NO HI HI
001 104 028

.082.120 008

003
004
005
0.06
007
008

112 040
120 012
120 044
120 008
128 040
129 012

N

104

112

112
120
112
104
129
112

ve.

HI
112
136

112

128

120

120
1210
128

v2
- HI
136
152
120
136
120
112
136

136 004 100 012 128 004

024 116 048
004 120 008
028 112 048
004 112 008
044 104 043
004 112 016
048 112 Quu

008 112 016

k2. vz L2
HI .LO LO
024 092 036
038 096-004
032 104 036
008 104=004
043 096 _036.

116 036
112 004
124 036
124-004
124 056
116 008

128 052

124 012

WV3 L3 . N3 W3

HI HI
144 036
140 012
144 036
140 008
144 052

008 104 012 128 016

032 096 032
D08 100 012

L2 vz L2
HI L0 LO
024 088 032

008 092-008

028 104 032

152 036
136 012

V3 L3
HI HI
156 028

144 040

008 104 0068 144 012

040 096 036
008 100 012
024 096 028

Lut 0bb
128 012
156 0264

152.012

128 052
.120-008
116 048
124-008
116 056
116 008
124 056
.128 008

Lo Lo
100 G40
100-012
112 040
108-012

412 044

116 004
108 036

168 000

V3 L3
Lo o
096 000
.092-016
120 040

112-012

120 040
120 0490
128 032

108
112
120
128
112
116
124
120

028
008
040
008
044
012
040
016

ks
. HI
. 000
g0
.o00g

030
230
03¢
000

Vi

HI HI
136 000
140 030
136 030
132-000
140-000
124-000
144-000

L

000 .036
000-004
000 032
600 000
000 04D

000 00%

go00 032
000 004

Ve Le
LO Lo
000 026
060-008
000 020

“090 000-0038

.0040.028
800 DOO
000 020
000 000

Vs L
L0 LO
800 012

.000-008

000 020
~000-008
000 016
000 o000
000 016

028
006
028
0905
033
006
025
. 006

023 031
003 003
025 029
003-003
039 045
003 006
033 040
007 009

025
0a7
033
006
D39
010
032
013

L7v L/7v L/V L7y
1HI 2HI 3HI 4HI

025
006
030
geCs3
036
006

032

008

021
805
g28
006
633
005
026
006

025
go8
025
005
8036
G12
023
008

000
006
460
gog
000
000
000
000

L/v L7V L/V LY
1HI 2HI 3HI 4HI

026
goe
035
0170
636
006
031

112 000 124=-000 000 004 010

017
605
023
0as
033
o007
017
002

017 000
007 006G
027 ©CO
008-000
030-000
009-000
015- 000
003- 000



9-4

005

. 042

.. oos

RUN 15-14

yi

H1
123
1248
120
1386
128
123
136
136

AXLE
ND
0d1
802
603
006

006
povz
008

RUN 15-15

AXLE Vi
NO HI
031 120
1238
129
144
128
128
136
144

093
004
pos
0de
067

L1

HI
032
008
040
012
0Lt
008
060
012

L1

HI
I
000
000
00o
000
000
go3a
0oo

y2
HI
128
144
128
128

128

112
120

112

v2

HI
120
128
120
1k
128
128
136
144

L2

HI
015
PR
324
354
336
054
J2%
394

L2

HI
328
003
528
958
Qb
908
032
0338

V2
Ltc0 Lo
032 024
084=-303
138 028
10G6-003
104 036
100 012
108 032
100 012

va L2
Lo Lo
092 036
104 004
096 036
100-004
088 036
104 012
832 032
104 012

L2

V3 L3

HI HI
160 0820
144 012
140 024
128-004
144 040
120 008
140 028
120 004

v3 L3

HI HI
136 0460
144 012
149 036
144 §08
140 ©52
132 016
152 044
148 020

v3
Lo Lo
100 080
080-016
116 040
108-016
124 040
120 GO04
112 040
112 0908

v L3
Lo Lo
100 044
112-008
104 0490
116=-012
184 Q40
112 000
108 049
116 0040

L3,

124

Vo L4
HI HI
144 g0g
140-000
132 060

124 000

128 000
116-0060
132-000
112-00C0

Vi
HI

140
136
140
132
128
140
140

Ve L
L0 LO
000 o008
000-008
000 012
000-008
0G0 024
000 000
000 024
000 004

Vi
Lo

L4

000 024
000-004
000 028
000 000
000 024
000 004

L3
000 028
000-008

L7V L7V L/V L7y
1HI 2HI 3HI 4HI

626

.0006

033
ocs
034
006
029
0os

012
002
018

0g3-

g2s8
003
0270
083

012 000
008-000
017 000
003 030
027 000
006-000
020-000
003-000

L/V L/V L/V L/V
1HI 2HI 3HI 4HI

000
gaa
6090
0090
0o0d
630
coo
000

023

06
23
605
334
Gd6
023
005

050
ugo
goo
gae
To0
0o
gac
GooC

629
pos
025
005
637
012
628
013



TABLE B-2. NATIONAL AIRPORT SITE, 8/16/79, CYLINDRICAL WHEELS
ON LEAD CAR (#1040), TAPERED WHEELS (1:20) ON
TRAILING CAR (#1041), DRY RAIL

Run Direction Speed Mode

16-1 S 25% Accel. 3 mph/sec (P4) at site
16_2 S 25* " 13} 7" " " 11

16-3 g 35% ] " n " " 1

16_4 S 35* 1" 11" 1" " 1 11

16-5 S 25 Accel. 3 mph/sec (P4) at site
16-6 S 10 ’ " " " 1" " n

16-7 S 35 Coast through site

16-8 S 40 Max. normal (service) brake (B3) at site
16-9 S 25 Accel. (P4) through site

16-10 S 40 Max. hard brake (B4) at site
16-11 S 3 Slow roll-by (overload, stopped)

* Motor current switching problems

B-7



RUN 16-1

V3 L3
Lo Lo
120 041
126 013
110 03y
120 015
134 G637

EXLE V1
NO HI
001 124
002 114
903 118
004 116 008
995 118 031

LT vz
HI
350
Jdi3

0o

v2

Lo
1186
118
136
114
110

L2

Lo
8037
014
033
gi2
037

V3

HI
136
118
136
120
128

L3

HI
650
go7
8033
g48
040

Le VY&
HI LO
023-gy0
004-000
023=-g0¢

Vi

HI
132
120
128
124
122

La
LO
034 .
0G3.
039

L/V L/V L/V L/
1HI 2HI 3HI 4HI
040 032 036 021
002-004 035 003
033 024 028 022
003-G00 003 006-003 006 002
034-000 g28 026 024 031 D27

110-0C¢%
138 326

8—-d

£o6
007
o8

116=-004
110 036
110 035

RUN 16-2

EXLE V1
NO HI
DG1 124
Do2 1138
003 112
004 108
a5 118
036 116
007 108
pa3 1439

RUN 16-3

AXLE
NO

V1
HI

L1

HI
047
033
040
388
033
004
032
987

L1
HI

118-003
166 827
120 033

v2 L2

HI HI
110 3933
102-0396
168 931
108-045
112 3340
118 363
104 g24
122 25s

L2

HI

ve
HI

118 001
132 034
112-001

V2

LO
110
122
1338
104
098
112 031
324 033
106-042

L2

Lo
035
D14
§32
011
035

V2
LO

L2
LO

126
128
126

v3

HI
134
118
138
124
126
130
128
136

V3
HI

006
0393
o7

L3

HI
045
699
G33
011
045
010
043
011

L3
HI
357

115~007
106 035
1e4-038

V3
LO
114
128
118
120 014
104 042
126-007
6496 036
118-049

L3
LO
035
018
033

L3
Lo

V3
Lo

124
122
126

V4

HI
136
124
128
126
118
138
126
128

A
HI

005-000-p02-003-002
837-000 g26 p32 025

004-000-902 005 go2

L
K1
826
005
023
005

036 .

a7
040
005

La
HI

50

Vi

LO
ago
600
aoo

L4
Lo
033
007
032
go7
0G0 o023
000 -004
000 024
080-90L

L4
Lo
025

Vi
Lo

004
830
005

004

039
003

L7V L/V L/Y L/Y
1HI 2HI 3HI 4HI

‘037 034

002-005
035 028
007-004
027 026
003 002
029 026
006 003

033
go7
827
008
035
o7
633
gos

019
004
022
003
030
005
031
003

L7V L/V L7y L7V
1HI 2HI 3HI 4HI

030 035

837

027

033-000
012-0GC0
043-000
011-000 002
041-000 022
015-053C-008
043-000 016
011-000-0006

001
002
003
004
G0s
005
ge7
098

Jub
386
&l
§a7
135
010
§27
‘011

gge
13d6
094

032
0069
§2a

152
146
146
112 003 1480
988 030 1456
108=-0C2 144
632 027 160
102-004 154

140
134
134
130
128
138
144
142

fuy
003
038
108
033
009
031
016

1456
124
123
118
130
130
122
130,

128
134
118
132
112
142
126
158

100
108
114
112 G40
110 045
118-011
p&y 030
gco-011

037
099
043

00&
834
065
631
007z
021
006

023
057
022
054
017
043
018

002
029
goo
025
006
025
007

008
029
008
032
010
27z
007

00t
024

813
839
015
036
611
026
611



6-4

RUN 1€-4

AXLE V1

NO
001
g0g2
003
o4
305
336
ga7
0303

HI
144
126
128
114
132
130
123
126

RUN 16-5
AXLE V1

NO
031
pa2
nG3
0d4
0G5
036
007
008

HI
124
116
114
110
122
118
110
1130

RUN 16-6

AXLE

NO
0c1
pe2

003

004
ges
006
087
008

Vi

HI
100
0S4
108
106
114
112

104

106

L1

HI
49
004
038
003
034
309
030
310

L1
HI
Dbl

00,

036
ggs
028
005
g2s8
a7

L1

HI
030
031
030
0303
000
001
360
001

Ve L2
HI.  HI
118 042
114 035
108 035
106 0G5
104 033
116 0234
110 333
124 0G5

v2 L2
HI HI
114 gu3
100-865
114 336
110 035
108 034
122 253
106 033
124 085

v2 L2
HI HI
098 053
0292-008
106 034
104 005
112 327
112 004
102 028
104 004

vz L2
to Lo
098 036
102 011
0ge 032
106 010
108 935
114 0G0
994 033
108-0G2

v2 L2
Lo LO
106 041
120 016
100 035
106 012
104 039
114 007
096 034
108-001

ve L2
Lo L9
120 047
132 024
104 039
124 016
108 042
120 010
110 040
116 008

v3

HI
14ty
128
134
120
126
136
130
138

V3

HI
128
118
142
124
128
132
1228
132

v3

HI
114
104
124
116
122
120
120
114

L3

HI
057
g12
049
013
(43
011
045
011

L3

HI
058
309
651
013
053
009
0ub
011

L3

HI
D57
D04
045
004
845
092
Oub
G603

v3 L3
Lo Lo
168 Gu3
120 013
120 044
126 012

112 Gub.

124-037
194 039
116-0038

V3
L0 LO
114 52
124 017
104 042
120 013
114 051
128-006
106 (43
118-009

L3

V3
L0 Lo
114 051
132 026
110 047
118 020
118 050
114-0105
122 047
118-00%

L3

Vi

HI
130
128
120
118
122
124
128
1380

Vo

HI
120
120
124
124
120
130
122
128

Vi
HI
104
110
116

Ls V& L&
HI LO Lo
033-006 030
006~050 004
039-0G60 027
0 05-000 005
033-000 024%
008-080-006
041-000 025
006-000-002

Lé va L4

HI LO LO
"038~030 036
005-000 008
038-030 029
005-0G3 007
040-090 030
007-030-003
D41-030 026
006~-030-082

L V4 LG
HI LO LO
039-000 047
003-000 011
035-000 038

120-002-000 011

114
128
110

033-000 034
003-000 000
039-000 031

116-003=000 000

L/V L/V L/V L/ZV
1HI 2HI 3HI 4HI

034
003
029
807
025
036
023
607

035
004
032
C04
028
303
g27
004

030
004
032
0o
031
006
032
004

039
009
036
010
38
008
034
007

L/v L/v L/V L/N
1HI 2HI 3HI 4HI

035 0u2
603-0C5
031 631
007 004
022 031
004 002
025

gcte 004

01

ges

045
0g7
835

031
004
030
004
D33
g o5
033
004

0L
006
035
gos

L/V L/V L/V L/
1HI 2HI 3HI 4HI

000 051
001-008
0006 032
000 004
000 024
000 003
000 027
co0 003

050 037
003 002
G636 030
603-001
D36 028
001 002
036 035
pg2-002



014

RUN

L¥LF

NO
ot

002
.003

004
005
036
ga7
008

RUN

16~7

V1

HI
1u2
124
126
118
138
128
128
126

16-8

AXLE V1

NO
001
062
033
084
005
006
0o7
008

HI
150
132
128
125
148
136
132
132

L1

HI
047
003
338
009
031
010
028
010

L1

HI
Ol
066
040
011
038
01t
032
012

V2 L2

HI  HI
114 345
112 g5
112 3831
106 385
112 0925
112 303
106 023
110 Do2

vz L2
RI HI
126 (38
122 045
108 327
110 004
110 021
106-004
104 018
090=-0065

vz L2
Lo Lo
092 035
106 011
098 039

102 011

112 032
.106-003
102 032
100-002

ve L2
LO LO
084 026
088 -001
102 026
104-021
112 022
104-008
098 022
032-003

v3

HI
146
132
134
120
138
124
130
120

V3

HI
184
140
144
122
138
126
132
112

L3

HI
062
0is
045
013
041
010
335
006

L3

HI
354
D14
036
013
030
003
024
001

v3 L3

Lo Lo
106 045
116 011
114 041
118 012
112 040
122-01909
104 036
116-009

v3 L3
Lo Lo
086 021
084~-001
132 036
116-001
128 026
122-013
106 019
106-008

Ve Lk

HI HI
138 033
126 006
126 038
114 005
126 031
122 007
122 028
116 002

Ve Ly
HI HI
166 042
136 010
132 0386
114 007
132 023
120 067
132 023
108-004

Ve L4
LO LD
000 025
g60 002
000 024
000 004
000 024
300-006
0600 021
000-003

V4 Lb
L0 LO
300 012
000-082

000 015

000-001
090 014
000-018
G600 013
0oo-001

ga2

L/V L7V L/V L7V
1HT 2HT 3HI 4HI

033 039
Doa
027
004
022
002
021

001

030
007
0622
007
621
007

642
011
633
010
g29
008
026
pas

023
004
030
00&
024

022
001

L/V L/Y L/V L/N
1HI 2HI 3HI 4HI

029 630

004 004
031 025
008 003
025 019
010-003
024 017
009-005

010

G629
010
025

825
poz
027
006
021 017
007 005
018 017

060~-003

005 -

RUN 16-9

AXLE Vi
NO HI

v2 L2
HI - HI

ve L2
LO LO

V3
HI

L3 v3 L3
HI LO LO

Ve La
HI HI

L1
HI

v LG
Lo LO-

L/V L/V L/V L7V
1HI 2HI 3HI &HI

001
092
003
004
690s%
0Go
0a7
ga8

124
108
114
1086
118
112
106
i06

342
004
331
007
024
303
027
9466

106 352
092-004
106 033
093 004
110 926
106 002
093 026
102 045

112 044
124 019
104 037
112 014
112 039
112 0G7
108 038
136-003

128
112
128
116
126
120
120
114

063
007
043
008
05
006
039
005

124 058
126 024
112 051
120 018
122 052
116-006
118 047
118-007

118 043
118 004
120 038
118 003
118 031
122 005
116 035
116 003

000 040
000 009
000 036
000 009
000 0360
000-00%
000 028
§00-001

033 049
003-004
027 031
006 004
G620 023
002 001
025 026
005 004

g4s
006
638
006
035
605
032
004

636
603
031
002
026
D04
030
g2



11-4

. 005

RUN 16-10

AXLE V1.

NO
001
002
003
004

HI
138
132
126
124
132
144
132
134

006
007
gos

Ll

HI
046
006
042
012
046
018
030
0164

' - -
HI HI
130 335
124 004
112 025 104 026
104 005 098 04040
110 018 118 024
098~004 104~007

N2 . L2
Lo
g8s
096

026
p0g2

096 013 104 025

036-005 098-0¢C2

N3
Lo

HI
184
144
142
116

. 138.

120
128
108

L3
HI
651
013
036
013

030

007
026
001

e M3 L3

Lo Lo
p9sg B27
092 0400
136 039
122 §o08
422026
118-012
114 026
110-008

oMb L MB LG LIV LIV LIV LN

HI
162
138
128
114
126
116
126

HI
043
009
035
007

Lo
000
000
oogo
000

LO
1014
000
022
000

023.000._016.
007 000-009
022 000 014

094-002 000 000

1HI 2HI 3HI 4HI

033 026
004 003
033 022
009 004

034 016 .

012-004
022 018
010-005

027 026
009 006
025 027
011 006

005 006
020 017
000-002

021 018 .



TABLE B-3. NATIONAL AIRPORT SITE, 8/17/79, CYLINDRICAL WHEELS

ON LEAD CAR (#1040), TAPERED WHEELS (1:20) ON
TRAILING CAR (#1041), DRY RAIL (HUMID, 60°F - 50°F)
THROUGH RUN 17-15

Run Direction Speed Mode

17-1 S 40 Coast through site

17-2 S 40 " " "

17-3 S 40 " " "

17-4 S 40 - " " "

17-5 ‘ S 40 " " "

17-58 N 10 Slow reverse through site

17-6 S 40 Constant power _ A

17-7 S 10 Accel. 3 mph/sgc (P4) tﬁrough site

17-8 S 24 " " " " " "

17-9 S 17 " " " " " "

17-10 S 12 " " " " " "

17-11 S 25 Constant power

17-12 S 25 " o

17-13 S 0+ Lead axle over crib #3, 2nd axle over crib

#2, P4 accel.

17-14 S 0= Lead axle over crib #2, P4 accel.

17-15 ) 0 Static tests

————— Rails heavily greased from crib #2 to crib #4, high and low rail,

side of head only (Amoco Rykon Premium #2EF lubricant)

17-16 S 40 Coasting through site

————— Running surface now contaminated

17-17 S 40 Coasting through site

17-18 S 25 " " "

17-19 S 16 Accel. 3 mph/sec (P4) through site

B-12



190 R |

RUN 17-1

AXLE V1 L1 v2 L2 V2 t2 V3 L3 V3 L3 V& L4 V4 L& L/V L/V L/V L/V
NO HI HI HI HI L0 LO HI HI LO LO HI HI LO LO 1HI 2HI 3HI 4HT
001 134 057 136 939 074 026 176 077 076 (023 154 040 000 019 Q42 G628 043 025
002 128 054 148 906 096 007 152 043 076~-001 150 014 00D0=-002 003 004 028 009
003 128 054 122 335 088 024 150 075 096 037 134 042 000 016 Q&2 028 D50 031
04 126 012 136 0437 106 007 132 038 092-001 126 010 000 003 009 005 028 007
d05 128 352 118 022 100 022 148 054 108 032 138 031 000 010 040 018 036 022
Cd6 136 014 140 006 104=-007 138 032 094-012 128 011 000-009 010 004 023 008
007 130 040 136 0324 078 022 160 050 080 022 148 031 000 009 030 047 0631 020
608 136 014 152 306 092-005 146 027 0&60-010 134 003 000-003 010 003 018 602

RUN 17=-2

AXLE Vy1 L1 ¥2 L2 v2 L2 ¥3 L3 V3 L3 V4 L4 VW& La L/sY Lsv L7V LYZY
NO HI HI HI HI "LO LO HI HI LO L0 HI. HI LO LO 1HI 2HI 3HI 4HI
001 134 057 134 D43 076 028 174 0hL 080 032 148 040 003 013 042 032 035 027
002 130 005 144 067 096 008 148 024 082-002 144 014 050-0C01 003 004 016 009
0603 126 053 116 035 092 026 L44 056 108 Ouw2 128 041 0G0 017 042 0830 0638 032
004 128 013 134 908 106 007 130 022 096-001 128 p10 000 001 010 005 016 007
005 126 050 114 023 102 023 142 037 116 034 136 032 000 014 039 020 026 023
006 138 015 138 047 104-~006 140 018 102-013 132 012 000~-009 0410 005 012 009
007 132 044 128 024 084 (024 156 031 086 025 144 029 0060 01t 033 018 019 020
033 142 016 142 305 090-005 142 010 088-011 132 004 000-003 011 003 007 003

RUN 17-3

AxeE vi o L1 V2 L2 v2 L2 V3 L3 V3. L3 V4 L4 V& Ls L/V L/V L/V L/V
NO HI HI HI HI LO LO HI HI LO LO HI HI LO L0 1HI 2HI 3HI 4HI
601 134 058 138 Q44 074 028 176 059 074 026 156 039 000 019 043 031 033 024
002 130 004 142 008 092 006 152 024 080-001 144 015 000-002 003 005 015 0190
003 130 053 116 03% 086 025 144 054 0G4 036 130 042 000 017 040 029 037 032
JC4 128 013 132 087 1d6 007 132 022 090-003 124 011 000-001 010 0065 016 008
005 128 049 116 022 098 023 154 040 116 035 146 036 000 014 038 018 025 024
006 138 0416 143 D08 106-007 146 018 098-015 134 015 000-010 041 005 012 011
007 130 039 132 023 Q978 023 160 035 082 022 146 032 000 007 030 017 021 021
008 136 014 152 046 092-005 144 012 078-011 134 006 000-004 010 003 008 004



?1-4

RUN 17-4

AXLE Vi
NO HI
001 13%
go2 126
083 120
004 124
005 128
G8e 136
no7 126
088 142

RUN 17-5

AXLE V1
NO HI
101 136
002 126
003 123
004 128
035
336
gav
0os

138
128
138

RUN 17-5B

AXLE Vi1
NO HI
001 084
gaz2 122
083 122
034 132
g05 122
006 128
007 106
008 140

124,

L1
HI
058
306
052
012
050
017
Qlb
016

L1

HI
59
845
055
013
952
017
047
016

L1

HI
025
032
002
962
002
202
302
202

Y2

HT

134
142
114
138
114
140
1286
140

y2

HI
138
142
116
130
116
142
130
150

V2

HI
190
130
130
126
126
122
118
134

L2
HI
J4y

297,

235
037
024
226
326
3365

L2

ki
gu2
3437
335
28638
21
437
d2s
07

L2

HI
237
324
003
319
025
J38
325
739

ve

LO
078
038
390

L2
Lo
629
0073
027
138 009
104 026
136-006
038 027
090-003

vz L2
Lo Lo
076 029
334 007
090 026
1106 0¢C9
100 023
108-047
032 025
096=-004

vz L2
Lo L0
9803 037
06 026
396 022
110 925
090 023
g38 025
134 (026
190 029

V3

HI
172
1458
140
128
142
142
150
142

L3

HI
8059
021
g52
019
638
016
035
a11

V3

HI
174
148
146,
132
154
144
156
146

L3

HI
1561
g23
052
023
037
2290
038
012

v3
HI
D&8
120 G407
122 0138
130-0G39
122 G611
128 009
106 006
142-011

L3
HI
§32

V3 L3

L0 Lo
084 033
8868-001
108 040
102 000
118 038
106-012
686 025
088-010

v3 L3
L0 Lo
076 029
078-001
102 036
160-001
118 037
096-014
088 025
060-011

v3 L3
L0 Lo
ge0 039
078-019
092-0240
084-021
086-025
060 015
086 013
078 018

Vi

HI
156
142
132
122
134
128
140
130

L4

HI
045
D11
043
003
031
011
031
003

Vi Ly
HI HI
152 043
142 D13
130 044
124 009
140 034
130 014
146 032
134 004

Ve LG
HI HI
094 03¢
122 006
130-009
122 097
138 013
110 600
140 008
122 092

L4
Lo
0138
000
620

Vi
L0
goo
600
000
000 boO1
000 o1ts6
060-0120
060 012
g000-002

Ve L4
Lo Lo
300 9029

000-001

000 020

000 000

009 014
000-009
060 012
000-004

Ve L4
LO LO
000 042
000-014
000 013
00g0-g018
000 013
000-010
300 616
000-011

L/vV L/V L/V L7V
1HI 2HI 3HI 4HI

03
603
041
009
039
612
034
011

034
01t
037
014
026
011
023
007

032
004
030
005
02t
004
020
003

028
867
032
006
p23
008
022
002

L/V L7V L/V L7y
1HI 2HI 3HI 4HI

043
003
042
010
041
012
836
011

.00&

030 835
015
035
017
g24
013
024
0os

030
006
018
004
020
o004

028
089
033
go7
024
010
021
002

L/V L/ZV L/V L7V
1HI 2HI 3HI &4HI

829
001
001
601
001t
001
601
001

037 036
018 005

038
gou

006 006-006

007~-006
019 069
024 007
621 005
022-007

005
009
000
005
001



¢i-4

006

. 006

RUN 17-6

AXLE V1
N3 HI
001 135
002 126
003 126
004 130
G605 124
066 14g
027 1238
gt3 136

RUN 17=7

AXLE
NO
101
002
393
364
785

Y1

HI
104
3196
138
104
114
112
0340
098

o7
GCs

RUN 17-8

AXLE
ND
01
g0e
003
904
095

vy

HI
114
103
114
113
108
126
106
126

gor
333

L1

Al
360
865
053
1y
148
g17
Ju2
315

L1

HI
082
J02
332
Jaaz
282
a2
o2
ga2

il

HI
G049
J31
001
091
081
001
001
01

v2 L2

NI HI
134 gug
146 007
118 935
132 937
118 024
142 309
130 026
152 007

ve 12

HI  HI
104 354
396~106
108 231
104904
114 024
112 917
090 035
038 ~334

v2 o L2
HI HI
114 048
108-00%
114 0235
118 005
188 029
126 006
106 0393
126 006

ve 12
LG (0
376 028
098 oa7
G900 027
118 0907
098 024
138-0607
080 025
098=004

vz L2
L0 Lo
108 045
124 023
D98 037
104 017
108 038
138 @29
112 045
126 010

ve L2
Lo Lo
100 041
112 018
032 035
102 012
396 038

V3 L3

HI HI
176 Ob4
154 023
152 055
132 p2s5
146 041
142 23
158 gu2
148 015

V3 L3

HI HI
106 (59
102 005
120 C4d
102 004
118 033
.110-005
09 (51
6ed 003

¥3 L3
HI HI
132 063
124 011
144 056
134 015
132 0u7

V3 L3
Lo w0
0&0 030
084-001
102 041
094-0602
116 040
094-014
086 026
080~-011

V3 i3

Lo Lo
104 047
122 622
0S4 035
130 016
102 037
104~010
104 046
116-01D

V3

Lo
110
120
184
112
096

L3

L0
054
020
D48
0612
042

108-003 136 011 110-008
094 035 136 045 098 04l
130-004% 136 012 110-0409

Vi

HI
154
144
128
126
132
130
144
136

L4

HI
043
012
0tk
010
035
014
033
0es

Ve L4
HI® HI
102 037
102-002
114 026
106~007
112 018
112-008
0S4 03y
096-009

VG
HI
122
122
130
126
126
132 008
126 033
124 005

L4

HI
043
004
031
005
035

Vs Ly
L0 Lo
000 029
060-002
000 021
000 090
000 016
000-010
000 012
000-004

Vi

Lo
000
000
040
0600
aco

L

LO
0u2
010
034
010
026

000-001

000 036
000 083

Ve
Lo
000
goo
000

A
LO
935
005
026
000 006
000 024
000-006
000 024
800-005

L/V L/Y LIV L2y
1HI 2HI 3HI 4HI

D4y
003
042
010
038
012
0632
011

029
004
029
06s
0620
006
0290
004

036
014
036
g18
g28
016
028
010

8027
008
034
0g07
026
010
022
003

L/V L7V L7V Lrzv
1HI 2HI 3HI 4HI

001 051
002-006
001 028
001~-003
001 021

055 D36
0o4~-001
033 022
go03-006
027 016

001 015-004~-007

062 038

053 036

002~-004 003-009

L7v L7v Ly Ly
1HI 2HI 3HI 4HI

000 042
000-003
000 031
gC0 004
000 026
000 004
000 028
000 004

047
008
038
011
035
gos
033
008

035
003
023
003
027
006
030
00%



RUN 17-9

LEXLE V1
MO HI
g01 108
002 036
603 118
gos 108
065 114
906 132
007 104
0463 1148

vz oL2

HI HI L0 LO
108 350 116 0Lk
096=-005 130 017
118 D3u 096 035
108-0304% 156 013
114 319 112 037
130 953 116-002
104 023 198 038
118 053 108-002

L1 vy2 o L2
HI
0J1
001
001
001
J01
001
001
001

vy L3

HI HI
126 058
060 329
000 020
000 000 0G0 000
J00 030 060 o0cCO
000°GI0 0G0 Ce
003 030 000 €00
000 090 006 GCO

V3
Lo
124
06go
goo

L3
Lo
057
009
034

V4
HI
114
116
124
126
122
130 005
114 038
120-002

L4

HI
040
003
0410
004
035

Ve LG
L0 . Lo
000 041
000 010
000 028
000 048
000 032
000~-004
000 030
300 080

L/v L/V L/v L7V

1HI 2HI 3HI &HI
000 0456 036 035
601-005 000 002
000 028 020 032
000-003 000 003
000 016 QJ0 028
000 002 DOO OO4
000 026 000 033
000 002 G00-001

RUN 17-10

AXiE
NO
001

V1
HI
102

L1
HI

V2 L2
HI HI

ve L2
Lo Lo

v3
HI

L3
HI .

V3
Lo

L3
Lo

vk
HI

LG
HI

Vi L4
L0 Lo

L/v L7y Lrsv L7V
1HTI 2HI 3HI &4HI

9T-4

802
953
004
605
906
007
004

098
116
110
114
116
104
110

001
001
301
001
01
301
061
301

102 955
098-39g5
1156 335
118-335
114 027
116 034
104 028
110 304

112 047
134 024
398 033
112 016
104 Dhu
114 0u7
136 Gu2
112 001

118
104
126
118
1280
126
124
118

060
goa7
050
Ga7z
Gud
354
041
304

112
124
112
110 020
106 C45
114-005
106 046
118-006

054
030
051

108
168
122
120
114
126 003
112 936
1i6-003

D4y
003
040
002
D28

000 046
000 011
0o 037
000 019
020 030
D00 000
000 030
000 00D

000 053
001-G05
000 030
000-004
000 823
gog o003
000 0286
0oo 083

050
a6
39
005 001
£33 024
003 002
0633 032
po3-002

040
goe
032

RUN 17-11

L/V L/V L/V L/V
1HI 2HI 3HI 4HI
000 038 045 036
001-004 006 003
000 032 040 036
000-002 006 002
000 023 033 027
000 001 005 004
000 025 033 030
000 CO03 004=-001

Va4
HI
120
118
118
112
118
120 0865
114 035
110-082

La

HI
044
004
043
po3
D32

V2
LO
108
116
102

L3

HI
660
003
652
308
043
6a7
042
0605

V3

LD
120
1240
112
116 019
116 051
112-0137
114 049
114-008

L3
L0
G658
023
052

L&
LO
038
007
036
000 0038
gog 029
gao0-002
g00 027
000 000

L2
Lo
041
016
037
110 014
113 041
114-0061
110 040
102-002

V3

HI
132
116
1340
1196
128
122
126
112

axLe V1
N3 HI
0GL 118
0062 11390
003 112
004 104
035 112
g06 116
po7 1d4
003 114

V2 L2
HI HI
118 345
100-33%
112 339
104=-3C3
112 326
116 232
104 9327
114 0Cu

L1

HI
391
031
001
301
0d1
801
00t
o1

Ve

LO
000
009
000



RUN 17-12

AXLE V1
NO HI

L1
HI

vz L2 v
HI HI LO

L2
Lo

v3
HI

L3
HI

v3 L3
Lo LO

V4 L4
HI HI

Vi L4
L0 Lo

L/7v L/v L/V L/V
1HI 2HI 3HI 4HI

LT-4

" RUN

001
gge
6C3
004
Go5
0056
on7
0os

AXLE
MO
001
3732
G6d3
004
a5
306
20467
nagd

120
112
112

110
114
112
104
106

048
083
136
0g7?
026
306
129
306

17-16

V1

HI
132
150
122
124
134
136
132
150

L1

HMI
aoe
g6az
no2
ag2
062
gz
goe
a2

116 49
102-004
119 0333
112 146
112 022
116-3C3
136 §2%
108 3¢2

ve L2

HI HI
132 334
150 3E9
120 039
124 345
134 316
136 085
132 021

150 043

L0

138 043

116 017.

G696 037
130 g12
110 035
1392-001
168 037
100-002

ve L2
0 Lo
a64 011
084003

076 012

096 005

g84 0355
100-006
0e6 G@43
080-004

128
118
136
120
128
126
126
110

V3

HI
152
138
134
122
144
130
142
1440

o2
010
056
010
034
008
035
00k

L3

HI
032
009
025
309
619
0ds
011
009

116 055
124 022
106 050
120 017

112 040

110-039
112 039
108-008

v3 L3
Lo Lo
074 GO7
076~C06
102 013
0g0 002
092-010
096-014
068-011
074-014

122 Du4se
122 004
124 043
118 3433
122 024
124 086
120 028
108-003

Vi L4
HI  HI
150 029
136 007
1728 027
118 005
130 015
118 004
134 008
126 001

000. 037
000 008
000 035

000 0407

000 024
000-007
000 022
000-001

Ve Ly
Lo, Lo
000 003
000-001
806-002
000-001
300 000
000-003
000 001
000-003

040 042
002-003
032 034
D06 003
022 019
005-002
027 022
605 001

037
003
034
802
019

048
008
041
g8
026
006 004
027 023
003-002

L/V L/V L/V /Y
1HI 2HI 3HI 4HI

D01
601
001
001
001
go01
001
001

g2s5
805
032
064
011
0a3
015
05

621
006
018
607
013
004
o7
006

019
pos
021
004
011
003
005
009

" RUN 17-17

R
LO

L/v L7v L/V L/YV
1HI 2HI 3HI 4HI

Vi
LO

ve L2
LO LO

v3 L3
LO LO

AXLE V1
NO

L1
HI

vz L2
HI HI

V3
HI

L3
HI

Vi L4
HI HI

001
ga2
003
004
035
J06
007
cos

HI
120-003
132-003
112-043
124=-003
120-003
128-003
128-003
132-033

120 016
132 004
112 915
124 034
120 014
128-004
128 319
132-083

390 016
100 G608
0g2 015
104 008
134-0¢2
110-062
dgs 011
§94-001

138
144
132
138
136
136
144
136

n22
015
024
014

014

005
020
006

108 017
102 0C9
106 0§18
108 010
104-005
116-006
Du6-004
102-009

130 024
136 013
128 033

‘126 008

128 018
126 008
136 016
126 005

000 002~
000 001~
go0o0 002~
000 003~
000-002-
000-001-~
000 002~
000-001-

002 013
002 083
002 014
002 0603
002 011
002-003
002 G14
g02-002

015
010
018
010
010
003
13
004

018
009
023
006
014
006
011
003



RUN 17-18

L3 V3 L3 v4 L4e Ve L4
HI HI LO Lo

L/V L/V L/V L7V
1HI 2HI 3HI 4HI

AXLE VI L1 v2 L2 weg- L2 V3
NO HI HI HI HI LO LO HI HI LO O

001 126 057
602 110-036
003 120 045
904 108-004
355 122 033
006 114-035
067 110 035
508 192-003

RUN 17-19

AXLE v1 Lt

116 059
102-983
112 007
100-683
114 099
106-997
106 5¢9
098-033

y2 L2

114 013
116 012
110 017
138 0612
112 049
116 065
108 010

116-0¢2

ve L2

130 022
110-009
126 019
108-G608
122 012
119-006

114 D12
102-037

112 013
120 017
112 017
112 016
112-004
116-047
116-004
116-0G8

¥3 L3 v3 L3

122 017
114-007
118 018
112-009
118 011
15&-005
108 013
104=-307

Vi L4

000
goao
000
gag
2170
8Co
000
0G0

gos
003
005

004

V4 Lo

305~
003-

004~

045 007 016 013

005-008-007-008-006

038 006 015 015
003-608-007-008
027 007 009 009
004-006-005-004
031 008 010 012
002-008-006-006

L/V L7V L/V L/V

8T-4

NO HI HI HI HI LO L0 HI KI t0O LO HI FKFI LO 'LO 1HI 2HI 3HI 4HI

001
0a2
0603

036
110
106

001
001
301

GO4
005
006
Gz
0G8

114
108
106
98
104

001
31
201
801
0ot

096-0437
110025
106-047
114-333
108-301
106-335
100-304
104-333

122 016
136 015
110 018
114 011
114-004
118 COo
114-004
116-083

103 008
688 008
122 011

122 017
102 016
122 017

00 0=000=000=00¢C.
000000 G00~<000
000-000,050-26¢C
008000 0002000
0C0-000 000-000

102-011
110-003
116 0190
122-010s6
116 004
114-0G2
104 004
166=-005

000
000 '
000 003
000 004
000-003
000 036
000-003
900 002

001
0085

001-0C7 000-0140
0co0-004 000-~002
000-006 000 008
000-002 000-004
000 0CO oGO 003
000-004-000-001
001-004-000 003
030-002-000-004



TABLE B~4. NATIONAL AIRPORT SITE, 8/18/89, TAPERED WHEELS
(1:20) ON LEAD CAR (#1041), CYLINDRICAL WHEELS
ON TRAILING CAR (#1040), DRY RAIL THROUGH RUN 18-6.

Run Direction Speed Mode

18-1 S 40 Coast through site

18-2 S 25 " " "

18-3 S 25 " " "

18-4 S 25 Accel. 3 mph/sec (P4) through site
18-5 S 40 Brake through site (B4)

18-6 N 7 Slow roll-by

————— Light lubrication of rail

18-7 S 40 Coast through site

18-8 S 25 Coast through site

-——-—  Heavy lubrication of rail ;

18-9 S 40 Coast through site

18-10 S 25 " " "

18-11 S 25 Accel. 3 mph/sec (P4) through site
18-12 S 35 " " " " " "
18-13 S 40 Brake through site (B4)

18-14 S 40 " " "o

B-19



0¢-4

" u0s5

RUN 18-1

AxiF vi
NO  H.
c01 126
302 141
002 1230
nas 136
LGS 135
({06 128
ge7 1326
000 134

RUN 18-2

AALE i
NO kI
001 110
nge 112
003 122
eos 102
005 112
00e 096
907 102
00z 002

RUN 18-3

AXeE V1
NO i
001 112
goz 112
g02 112
g4 112
112
110
112
100

(1 115)
aaz
Lo3

cl

Ha
31
012
038
613
fle
611
03¢
011

-1

Hai
001
001
gu1
001
001
fo1
001
261

L1

H.
01s
037
P
006
02
007
033
Nlc

2 L2
nl HI
1e0 021
142-005
118 023
132=-C002
120 (42
112 (06
128 N32
12e G237

ve Le
HI HI
110 €232
112-00 4
i22 027
14 8-003
112 034
0se~002
102 031
yaz-(Ci2

ve 2
NI My
104 023
112-002
120 C2¢
11 0-Co5
108 035
Nye=-C02
ity €31
338=-001

N2 L2
t0 LO
885 029
022-0006
104 032
134-005
100 637
1068 011
ges 031
106 012

ve L2

LO LD
112 944
136 003
114 042
112 004
198 3456
124 014
120 044
124 020

ve .2
<0 L0
124 044
114-002
116 LG43
115 004
110 045
124 913
122 043

v3 L3
HI  Hi
150 026
144 008
144 030
136 008
142 060
124 016
146 048
126 016

Ve L3
HI HI
128 030
112 092
128 030
114 30N
125 054
104 006
124 082

V3
]
110
102-
126
124 -
122
120
134
11z

VR

L0
142
120-
130
1145-
132
115
134

000-000—~00 0~

v3 L3
He Ha
125 (33
114 004
122 031
114-001
128 056
108 007
120 053

v3

.0
144
115~
132
120~
139
122
134

126 920 «000-000~000-



Lz
Lo
nZ2e
D15
030
014
57
011
a3
011

L3

Lo
044
- C08
045
- 007
459
g21
0ed

-0 00-

L3
-
Gu3s
309
04?2

008

058
0232
059
-500

1 S U A 1

ki HL O
13z g17-000
134 po5-000
13€ 034-030
12€ 004-000
124 044-030
118 003-030
134 033-00¢C
128 005-003¢C

Vi L vy
i HI - _O
113 015-0°C0
11€-003-000
128 029-0G0
114-004-000
120 022-0C0
112 002-0C0
11y 037-000
105-001-0C0

vh b v
kI HI .0
12C 016-000
112-004-030
1% 027-000
11€-005-000
112 033-97370
114 003-06G0
114 02-0030
13€-0072-030

Lt

Le
014
gi9
018
031
018
2%
00¢

000

ol
L0
029

g2¢

031
037
038
041
041
009

Lo
02¢
62%
026
638
040
042
041
009

L7v L7y L/v Lz
1HI 2HiI 3FI LHZ

424 017 017 012

005-003 00% N5
023 024 026 025
01C~-p01 005 003
030 035 R4z 035
pos 005 D12 Qo7
g27 025 03z 029
008 no05 011 0n3

LV L/ LIV LI
1HI 2HI 31 GLHI
000 020 022 017

000-003 001-002

000 022 023 022

000-002 00C-003

00N 030 04Z 026
001-002 035 002

800 020 041 032

001-00z G6C0 coo

LV LV L/ LY
1HI 2HI 3HI 4HI
016 02¢ €2% Dn13

006-0G02 0D2-003
021 021 023 @21

D05-004 000-004

025 032 042 027

006-002 00€ 002

034 02¢ 044 033

007-001 0C0~-001



T¢-4

- DOf

RUN 18-4-

AALT V1
NO  HT
tn1 114
00z 112
gns 118
fo04e 112
ges 11e
DOG 108
pu7 112
035 4n-s

RUN 18-5

Bxicx
NO
001
6ge
G603
204
J05
006
007
§0c

vl

BT
1243
132
126
134
124
110
134
13

RUN 18-7

Y1

Hi
124
12%
1«3
1234
124
124
13

134

EXLE
NG
001
0o2
gnz
a4
g0s

ouv
ges

L1

Hi
01¢
007
024
30¢e
034
007
042
0uz

Ll
HI
N34
012
oLt
016
0L €
01c¢
03¢
D12

L1

"l
063
00¢
0pe
0d6
074
0oe
068
0oz

ve Le
HI HI
104 €23
106=-C03
120 €28
110-063
i08 041
1§ 0-003
112 03S
106 003

Jv2 L?
HI  HI
i2?2 @21
142 005
128 €25
12 8=-005
124 031
140 €05
116 024
15 0-0802

Ve

HI
132
152
1e4
136
116
122
126
130

Le

HI
03¢
01n
043
065%
061
coe
qu7
pa7

V2 L2
0 LN
120 0L7
120 005
112 046
116 DO0o
104 043
118 019
112 044
122 DY7

v 2
-0

v2
0

gc2 a7

100-00¢2
104 026
100-003
114 039
0a6 003
116 037
110 011

ve L2
LO LO
078 03Y
£c6-003
082 038
110 006
0S80 041
132 §09
C80 033
095 @10

V3
hi
126
103

1238

1210
123
112
1¢€
115

V3

HI
150
146
146
12t
142
122
132
108

V3

HI
1th
149
154
133
140
124
150
142

L3
HI
03y
003
J39
DD3
"NR7
006
%6
0os

L3

A1
ga2v
01?2
027
Doe
ne?
12
630
005

3

HI
AT
012
065
n11
06l
012
054
g14

v: o3
LD L0
143 053
122- 008
124 051
124~007
122 051
122 021
132 gs2
126 019

vi o L3
L2 Lo
112 829
096-017
123 Q28
11¢2-9015
130 047
115 012
116 034
116 017

Vs L3
Lo Lo
D36 03¢
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TABLE B-5. NATIONAL AIRPORT SITE, 8/19/79, SAME TRAIN DIRECTION
AS 18TH; DRY RAIL THROUGH RUN 19-5, 75°F, 75% HUMIDITY
Run Direction Speed Mode
19-1 S 40 Coast through site
19_2 S 25 " " "
19-3 S 25 1] 1 (1]
19-4 S 25 Accel. 3 mph/sec (P4) through site
19-5 S. 40 Brake (B4) through site
————— Lubrication of rail
19-6 S 40 Coast through site
19_7 S 25 1" " 1
19-8 S 25 Accel. (P4) through site
19-9 S 35 " 1" n "
19-10 S 40 Brake (B4) " "
19-11 S 25 Accel. (P4) through site
19_12 S 10 " 1" ”" 1"
19-13 S 15 Accel. 1.5 mph/sec (P3) through site
19_14 S 15 " " " " 1" "
19-15 S 35 Coast through site
19-16 S 15 " " "

B-25
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TABLE B-6. BRENTWOOD SITE, 8/21/79, CYLINDRICAL WHEELS LEADING
SOUTHBOUND, TAPERED LEADING NORTHBOUND

Run Direction Speed : " Mode

21-1 S 3 Slow roll-by (light rain)

21-2 N 3 " "o

21-3 S 40 Coast through site

21_4 N 40 11} 1" "

21-5 S . 40 Brake (B4) through site (moderate rain)
21-6 N 40 " " " "

21-7 N 25 Accel. 1.5 mph/sec (P3) through site
21_8 S 25 " " 11 1" 11" 1"
21-9 N 25 Accel. 3.0 mph/sec (P4) through site
21_10 S 25 " m" 11" 1"t " 1"
21-11 N 0-10 " " n " " "
21_12 S 0_12 " " 1" 1" 11) "
21_13 N 0_25 " 1t 1" 1] " 1t
21_14 S 0_25 " 11) 1" 11 " 1"
21_15 N 10 1" 1" " ” 1" 1"
21_16 S 10 " 1" " " n "
21-17 N 50 Coast through site

21-18 S 50 " " "

21-19 N 55 Brake (B4) through site

21_20 S 55 1" 1" 1" 1"

————— Lubricate high rail (EP #3 grease)

21-21 N 40 Brake (B4) through site

21_22 S 40 L1 1" " n"

21-23 N 25 Coast through site

21-24 S 25 " " "

21-25 N 55 Brake (B4) through site

21_26 S 55 1" 11" " 1
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TABLE B-6. Continued

Run Direction Speed Mode
21-27 N 35 Accel. (P4) through site
21-28 S 35 " " " "
————— Lubricate low rail (EP #3 grease)

21-29 N 40 Coast through site
21-30 S 40 Coast through site
21-31 N 25 " " "
21-32 S 25 " " "
21-33 N 25 " " "
21-34 S 25 " " "
21-35 N 10 " " "
21-36 S 10 " " "
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——FE

09%-001
112 609
596 000

RUN 21-32

AXLE V1

L1

0G4-004

110 424
G94 283

vz L2

g3
gaz

. ve

308
317

0589

L2

0390
gog
003

V3

0oo
ao¢g
gogo

L3

goago
gaa
gao

v3

0006 00U Doy

000 000G aGO
GGG €CO cod

L3 V4 L4

NO
001
Toe02
653
— i
go5

~ 0Us U9% 000 094-0C4 102 GO0 030 000 000 000 BO3 0CC
%16 104 $16 030 0CGC G330 CO6C 000 GOGC

Gar
TR

HI HI
638 4C3
ga2-001
a8 0¢38
fou-001
102-001

96 C035
88 geg

HT HI
gar-0g¢5

Lo
gas

Lo
011

092-004 100-855

£96=-18

4 1C4 312

GaoL-0C2 108-007
102 010 98 012

§ 96

HI HI

630
0433
003
8038
400

03¢
gogs
00o
0o¢e
go¢

Lo
g0
300
3560
gao
230

Lo HT
800 60G 600
000 000 063
000 CGO 00
000 004J 068
000 000 000

§88=-0C3 114 007 CJC 0G6C 890 000 320 066

HT

000
G290
860
a0
0¢Cao
860
gGo
0C3a

Vi
LO
go0ao
038
thY
006G
009
304a
HRURY
a5 a

600 Cdn-005
660 GG9-002
630 090 012
000 060C 033
Ce0 060 G17
600-001-034
GeG G3G6 Q21
GOd 0060 033

L4
LO
¢06 000~-085
¢oC-001-Gin
6300 C0C0-0C4
600-001-3002
600 000 C49
080 Q0CG-CCk
020 CCG 016
098 GC0-G03

000
600
000
600
€00
CGo
CGG
650

000
R
(vRege
oo
gco
g6&c
£eo
GGgo

6oo
G663
0635
€00
0o
0cCo
G133
atéd

L7v /v L7V L7V
"4HT 2Z2HI 3HI 4HI

gco
acs
oca
0g¢e
gco
st
68D
nco



£Y-4

TTRXLE V1

RUN 21-33
TAXLE V1 Ld

NGO HI HI
001 096~-c01
- 082 092 Cig

604 G994 0f0

805 1008 €00

656 100-C01

L7 96 GU6

Go8 088 GC3

L2 v2
4T L0

L2
LO

ve
HI

590 015 118 619

§92-004 116 0C1

094=-94¢C 104 014

160 906 112 019

180-0C3 186-0205

096 J16 126 016

088-009 106 9040

V3
HI

000 000 000 UCO 000 CGLO GCO 00O~0CYL C16
GO0 00C 000 OCC 000 000 0CC 0O0C GGO-CC4
CC3 102 000 102 322 1T0 017 UO0 00CG DUO 000 OGO 000 OCO 000 oC0 021

0ao0

040

009
gco

009

Ve Lh
HI HI

L3
LO

L3
HI

V3
Lo

G0G 000 000 000 00O

000 0CO0 680 000 000

050 000 OGC 000 000

000 GG0 cCD 000 GOO

000 030 00D 0GC 0630

RUN 21-34

AXLE Vi LA

V2 L2 Vv2 L2

V3

VY
LO

0o6g
00go
60g
006
0600

LT V3 L3 v4 Lk

vy

NGO HI
£31 £96
~Tgi2 £92 {0
003 098 G0Y
TTOOW 096-001
005 102-001

HT
0Go

RUN 21-35

pc
MO HI HI
T UGrL Ces-rGl

§G4-006
£a0-004
696 0C6
094-002 104-608
160 910 £98 §12
T U0Ch 09GL CC0 092-004 100 JGZ 000 OCO OGC OO0 OUOC OCU OCO CO00 000-004

997 1€2-GC1 102 015 1C4 Q017 000 QGO0 0G0 0CC 0CG 000 000 000 COO0 014
MUSB 090-001 0S8R 303 108 401 000 0GO 600 000 OCO 000 0G0 00O0-001 003

L0 LO
J98 0410
150-035
104 0613

HI  HI

vz
Lo

v
HI

L2

HI LO

HI
thik
gco
G620

geo

600

3

I

084 §16 126 026 000 GO0 v
002 084~-001 084-CC4 120 0C9 0030 000 070 00O 00C 0CO 000 000-001-004

900 000

HI
00¢
060
000
s
000

HI LO
000 008
800 4b¢

L0
pce
oo
aco
6co
0G0

HI
o0
060
600
098
060

000 0G0
068 08¢

L3
HI

V3
LO

L&
HI

L3
LO

VG
HI

Lo

000
R
0co
g6oa
609

Ve
Lo

030 000 0GG 00C 009

000-001 019

L/V L/V L/V L7V
1HI 2HI 3HI GLHI
0C6 ¢o8
CGC Gou
GCO ¢o9Q
600 003
g3C oo
€3G 000
GCO GO0O
c00 000

LL
LO

000 C000-010
000 0600 GO6
000-0C1-003
660 000 016
000 G00-010

te L/V L/V L/V L7y
LO 1HI 2HI 3HI WHI
000 CO05-0GH GOC 000
Coo 600-C04 GOGC 00O
600 §0C €06 000 0GOCO
600-001-082 C00 OC9O
000 ©OCO 01C €00 000
600 0G0
000 oGO
000 0C3

LG
LO

L/V L/V L/ZV LY
1HI 2HI 3HI 4HI
0G0 84Go
600 000

003 102-001 102 022 106 G271 000 000 070 OO0 0OU0 000D 000 000 00N D21

004 UQB 0C1 ©96-~ 810 184 J14 000 006G 0G0 0CO 003

00G 0C0 000-001-010

gee6 100 Gﬁi 100~ 003 136-004 600 000 000 00O 000

~ CJ7 090-001 09C 016 112 022 000 000 000 00O 000

00C 000 000-60t aagse
000 000 DOO~-004-003
000 000 600-001 017
000 0C0 000-001-009

608 088-C01 088-008 112 0C2 000 00C 000 OGO 000

000

cco
(I
cee
GOC
g¢ce

0co
ca
geo
goo
6ogo

003



9-4

' RUN -21-36

AXLE VL L1 v2 L2 wv2 L2 V3 L3 ¥3 L3 v& L& Vs L& L/V L/V L7V LY
NO HI HI AL HI TO LU HAITHITLO 1O "HI 7HI LO LO '4HTI 2HI 3HI &HI
001 092-001 092-007 110 012 CJ0 000 030G 000 OCO COC 000 COO-GC1-007 0G0 050
v~ G02086-GC1 08H-00L 1490-035 000 000 050 0GO 900 03C Q0D COO0-0C1-004 0O0C 000
¢33 094 000 094-006 110 C1h 030 000 00C OCC OGO OOC 508 060 C€CO0-006 000 0OCO
Tp0% 092 000 092-003 108-3G7 0320 000.050 0G3 0G0 000 QGO GGC 0GC-0G2 GO0 OGO
065 098-G01 0098 012 104 017 GOJ 000 052 O0CO 00C 08C 00O G0OO-0C1 012 OGO 0CO
~T06 090 €00 T90-006 106 JUG 000 000 000 006 UUD GOC 000 COC CO0D-006 GGO OGO
07 093~-00t 090 014 114 520 000 000 06O O0CC 000C 030 000 0306-0C1 015 0GO a0CO
7008 082-001 GR2-903 118 083 000 260 00G 000 00C GOC 000 63Q0~-0C1-G0G3 COO 000




TABLE B-7. NATIONAL AIRPORT SITE, 8/22/79, WIDER GAGE (SEE TABLE
A-1), DRY RAIL THROUGH RUN 22-11, TEMP 60°-55°, HUMIDITY

95%, TAPERED WHEELS ON LEADING CAR (SOUTHBOUND)

Run Direction Speed Mode

22-1 N 5 Slow roll-by backward

22-2 S 40 . Coast through site

22-3 N 40 Coast through site backward
22-4 S 40 Brake (B4) through site
22-5 S 25 Accel. 3 mph/sec (P4) through site
22-6 S 25 Accel. 1.5 mph/sec (P3) through site
22-7 S 10 Accel. (P4) from site

22-8 S 25 " " moon

22-9 S 40 Brake (B4) through site
22-10 S 25 Coast through site

22-11 S 35 Accel. (P4) through site
————— Lubricate high rail

22-12 S _ 40 Coast through site

22-13 S 40 Brake (B4) through site
22-14 S 25 Accel. (P4) " "
22-15 s 25 Accel. (P3). " "
22-16 S 10 Accel. (p4) " "

22-17 S 25 Accel. (P4) " "
22-18 s 40  Brake (B4) " "

22-19 S 25 Coast through site

22-20 S 35 Accel. (P4) through site
————— Lubricate low rail

22-21 S 40  Coast through site

22-22 S 40 Coast - " "

22-23 S 25 Accel. (P4) through site ®
22-24 S 25 Accel. (P3) " "

22-25 S 10 Accel, (P4) " "

22-26 S 25 A " "

22-27 S 40 Brake (B4) LA 1

22-28 S " 25 Coast through site

22-29 S 35 Accel. (P4) through site
22-30 S 40 Coast through site

B-45



9%7-4

RUN 22-1
AXLE V1

" NO  HI

gu1
g6g2
002
G 04
065
006
cov
gog

104
0&»
094
122
162
114
112
094

RUN 22-2
AXiE Vi1

NO  Hi
001 114
g0e2 132
gres 11s
004 125
00% 130
006 112
007 134
002 124

RUN 22-3

AXLE v1

NO HI
0ol 122
gn2 126
003 126
004 120
gns 124
006 123
0n7 13s
008 125

L1

ni
0G0
000
00490
001
no1
001
6o¢
001

L1
Hi
001
g01
001
no1
001
001
001
001

- 126

ve L2
HiI HI
100 023
068=-010
11 & €09
096-015
12 0-008
104-013
™ e=-C07
us €-009

v2 2
HI hi
1135 017
132-007
118 021
i28-006
130 0peég
112-00y4
134 022
124-9003

y2
HI
132
134
128
1240

H1
n2e
goe
023
Qo8
017
132-005
132 012
122 00¢

Le

v2 L2

L0 LO
124 038
136 026
104 023
116 0143
112 620
118 00s
130 0219
132 008

ve2 L2

L0 .0
gcg2 121
033-006
110 021
106-007
096 (19
119 007
103 Q825
106 0948

ve w2
L0 LO
0%6 922
092 001
100 023
092-003
104 013
100-009
100 013
$58-009

v3 L3
HI HI
102 016
084~004
092-008
120 012
100-00y
112-007
110-008
032~09086

vi L3
I  Hs

146
142
146
136
144
134
148
140

v3

HI
132
126
136
120
130
124
138
123

030
010
034
006
036
010
034
012

L3

HI
018
009
01¢
G11
009
010
go2
007

v3 L3
L0 LGQ
122 037
894 017
132 028
106 031
118 016
112 023
i16-00¢
130 027

v3 L3
-0 L0
118 016
118-014
122 016
126~014
116 020
126 014
112 018
124 012

vi L3
+0 L0
6ag 022
026 003
BYyg 027
160 003
10?2 017
104 9t2
0495 019
f0e6-012

V4 L VU

I HI LO
DsC-012-000
11C 010-009
1020-011-000
116-009-0006 010D
112-006~-0G6GC 018
NSu~-007-5C3~013
050-005-000-008
.000-070- 000G 000

Lt
Lo
019
026
014

' N va LG
I HI -0 L@C
130 D14-0060-01y4
130 010-0C00-01 %
1.2 032-0C0-01y
-132-002-0C0-012
13 p27-000-011
124 003-000 oQog
146 023=-000 01D
132-002-0C0-00%

a4 s Vb4 LG
Hi HI .0 LO
128 006-000 014
146 011-000 015
128 005-000-011
140~-004-000-021
13€ 012-000-01S
142-005-000-016
142 007-000-014
000~0CC Q00 000

L/v L/V L/v L7V

1HI 2HI 3HKHI uHI
000 022 015-013
D00-011-004 009

000 Cd7-008-011
090-015 010-007
000-006-009~005
000-012-00¢€-007
Dgn-097-0C7-005
001-010-00€ 0CO

L/viLZv L L7
1HI 2Hi 3HI 4HI

000 D14
000-0985
000 017
000-004
000 021
000-002
000 017
000-002

Cw/d L/

1HI 2ZH
D00 01¢
gon . 00s%
000 017
000 Q0¢€
000 012
g000-003
g0 009
000 D06

020 0190
007 007
023 023
004-001
024 019
007 002
023 019
008-001

L/ L/
i 3HI 4HI
013 0804
007 007
011 003
g0¢c-002
DO0€E 008
- 007-003
go0e Onk
005 00C



Ly-4

001

RUN 22«4

AXLE V1
NO  HI
001 1286
6CZ 120
003 112
864 10b
005 113
006 093
CC7 112
Nos 060

RUN 22-5

EXxLE V1

NO  Hy
102
104
11¢
11%

eez
gn3
n04

g5
n0e

0c7

003

115
104
114
112

RUN 22-6

AXeE V1
NO  HiI
0Nl 104
0CG2 10¢
0u3 11in
004 116
gas 118
006 104
Co7 114
002 1ns

-1

Hu
001
fu1
RN
601
601
n01
to1
091

-1

ni
201
001
001
101
001
001
001
001

o1

HI
0ont
0n1
fu1
np1
go1
o1
001

001

ve L2
H1 Ha

vz .2
20 L0

v3 .3
HI HiL

12¢ 013 100 016 140 020

124-C10
114 017
10 c=007
120 019
1gn-007
114 C11
Due2-Go7

ve L2
HI H1
182 C19
104=-0086
112 026

‘11e-C07

i18 023
134-0086
114 028
11 2-004

V2 L2
sre Hl
102 c21
1t 6~00¢€
114 024
11 4-007
116 024
14 0~ C05
1i2 030
10 €-003

t<8~005
112 0723
1G€-004
114 024
112 014
115 032
110 01o

vz oo o2
L0 .0
110 032
110 002
138 032
112 gn?
102 033
110 013
108 035
108 0190

Ve .2
Lo .0
110 934
106-004
110 036
103-003
106 036
106 014
110 032
112 011

12€-003
134 D20
112-00%
132 N1o
112-0436
130 013
102-00¢

§TOLY

HI HZ
115 023
114~004
12¢€ 022
126-003
134 024
112 003
134 025
122 004

v3 L3
HI HI
120 021
114~004
132 021
124- 004
134 027
112 002
134 G630
114 004

v3 L3
L0 L0
104 010
10:=-0072
124 g1e
122- 207
1183 023
132 022
140 024
1?2z Q028

V3 3
0 LO
113 23
122- 006
112 03%
122-007
102 030
110 017
112 029
130 018

V3 L3
L0 Lo
118 020
120-C06
114 032
115-007
106 033
120 019
114 027
126 019

V4 b VE Lb
Hi HI .0 O
142 012-2060-010
127 004-000-014
132 022-00C-014
112-004-000-010
136 016-3GC 020
106-003-000 024
132 013-000 024
102-005-03C 006

CRISEN A P N )
Hl HI .0 LO
102 pD17-040 23
112 0066-900 p21
118 025-000 gz2e
122-002-030-009
124 019-0J0 c20
104-004-030 020
122 026-326 020
110-002-023~004

Ve Lb V&4 L4
tI Hl -0 LO
10€ 016-030 025
11¢ 007-000 022
122 026=-030 023
120-004-030 016
1%C 023-000 018
108-001-00C 024
122 025=-G0C 018
110-002-050-002

L7V L/V L/V L/Y
1HI 2HI 3HI 4HI
000 01C 012 003

0GG-008-002 CO3
D00 D14 D14 D16
000-00€E-C04=-CO03

000 D15 213 011
001-007-005-002

000 60S 010 CO09
001-007-005-004

L/v /v Lsv L/
1HI 2HI 3KI 4LHI
000 01s 01¢ 016

000-005-003 085
008 022 017 021
000-006-002-001

800 01¢
0Q0- 005
600 024
060-0023

017 015
002-003
018 021
003-001

L/V LAV LV L7V
1HI 2HI 3HI 4HI
000 020 017 015

000-005-002 006

000 021 015 021

00D-006-003-003
000 020 020 016

000-005 001 000

000 02¢ g2¢ 022

000-002 002-001



847-4

RUN 22-7

AXLE
NO
001
gaz
€03
004
005
006
007
08R

vi L1
i HI
0t4 001
gcs 001

112 001
122 001

112 001
100 001
104 001
0su 0901

RUN 22-8

AXLE v1 o1

NO
001
g0z
003
004
005
006
cez
003

HI HIi
102 001
103 001
112 001
122 001
126 001
106 001
114 001
112 001

RUN 22-9

AXLE v1i L1

NO
001
0g?
003
004
005
one
o7
0g8

HI HI
103-00¢
104 001
114 001
0gs 001
110 000
494 001
104 000
09 001

ve w2
F1 HI
g4 023
0se-008
112 015
122-3G09
i12 0723
100-010
162 016
0%2-007

y2 L?
HI hi
100 G118
10 e=-007
110 (23
120-006
124 Q24
10 4= 009
112 029
11 0-005

ve L2
HI HI
108 €13
10 4-009
114 013
3% 0-008
110 @21
0Y4-005
104 015
096-C06

V2 .2
.0 LO
120 041
128 0036
110 031
124 003
104 D23
118 D14
122 033
126 016

vo LZ2
L0 L0
115 335
112 062
110 033
112-043
164 030
104 613
100 036
168 011

'VZ L2
<0 L0

112 025

102-0105
123 026
112-004
132 939
112 0172
126 035
122 015

V3 L3
Hi HI
036 021
088-007
116 021
120-007
118 021
164-006
116 028
104 002

v3 L3
HI HI
116 023
110-002
128 026
13G-002
136 027
114 003
128 031
120 005

vy L3
HI Hi
1?23 017
116 002
122 017
100-004
126 323
inp-003
112 016
119 018

V2

L0
120
126
114
110
110
114
126
132

v3

LO
129
115-
112
122-
102
120
112
126

v3

114
112~
122
115-
134
118
126
114



L3

LC
N30
004
629
003
027
D2z
035
nez

Lo
629
- 0938
037
- 010
022
017
024
016

L3

L0
017
010
020
- 006
032
021
02¢
ges

Vi b vt L /Y oL/v LY LY
ti HI .0 L0 1H. 2KI 3FI 4LHI
0%4 046-000 027 BO1 027 021 019

1¢¢-006-600 018 001-068-007-006

10€ 017-0CQ 022 080 012 0O1i€ 016

116-009-000 022 D00-0U7-005-007

104 013-030 017 000 02C 017 012

160-005-0C0 ni6 001-010-005-096

198 022-000-007 0900 015 Q024 @020
0S4-006-000-002 001-007 001-006

J4 Lk VL L4 L/sd L/sV o L/V L7Y

FI HI .0 LO 1HI 2HI 3kI &HI
104 011-CCC 024 000 018 01S D10

11¢ D0u-0JC 01S 000-00€-001 003
114 025-030 024 00D 020 020 021

122-004~000 014 000-005-001-003
124 016-00C 014 000 019 01¢ 012
112-002-030 019 000-008 002-001
124 024-000 009 o000 D25 024 013
116-001-00C-007 000~004 0O0% 000

v Lk ve LL4 L/ L/V LV L7V
FI HI LO LO 1HMs 2Hi 3FI 4LHI
120 004-000-015-001 012 0413 003

118 005-000-914 000-008 001 004
120 pD15-000-014 000 011 012 o012

162-004-0J0 02C 001-008-004-003
11z 015-000 026 000 01iC 01§ 012

10€ 005-000 023 001-005-0803 004
112 014-000 026 000 014 01y D12
Dec 011-000 003 001-006 O1€ 012



6%-4

§os

RUN 22-10

AYiE vi L1
NO  HI HI
CC1 104 004
goz 114 001
003 113 001
004 114 001
005 116 001
006 0935 001
0o7 112 001
g0e 09i 001

RUN 22-11
AXiE v1i Lt

NO HI hi
o1 102 001
602 112 001
003 119 001
g04 124 001
605 116 001
006 10b G601
007 122 00t
115 001

RUN 22-12

AXLE vi1 L1
NO HI HI
001 120 NOB
002 138 0040
G0z 122 000
0oL 132 00C
005 124 00O
Coe 11Z 000
007 128 000
008 126 080

v 2 w2
HI Hi
104 016
11 4-00%8
i18 013
11 4-009
116 025
9>6=005
112 025
dv §- 003

v2 L2
HI Hz
102 022

1i2-006

110 c25
120-005
11€ 026
10e-001
12C c23
118 085

ve w2
H1 #HI
128 023
138-003
122 024
132-4005
124 €37
118 C03
126 028
12¢& 004

ve .2
0 LO
108 028
108-00G 4
108 025
104-005
110 031
104 3165
114 033
114 014

V2 L2

<0 w0
110 935
108-003
1190 035
110-005
110 034
102 4190
106 034
104 007

ve o2
Lo .0
094 na2v
096-00 8
104 027
ces-004
038 032
136 009
102 030
104 009

‘138

§3 L3

HI HI-

122 022
116-003
130 018
118-003
132 031
110-002
126 032
103 003

V3 L3
HI Wi
134 048
136 008
136 060
140 006
144 054
132 006
146 048
012

V3 L3

HI HI
150 052
148 018
152 040
146 012
154 070
142 016
154 058
148 016

vs L3
L0 C
106 026
116-0028
108 026
1i4=-008
110 035
116 018
124 039
123

V3 L3
L3 Le
114 026
124-010
118 036
132-012
114 036
126 016
112 034
126 016

v L3
0 L@
112 028
116-014
118 024

122-016

130 036

124 016

116 032
124 016

gz1

Vi s V& Lt
Hi HI -0 LO
118 013-4C0 0617
120 p07-000-014
134 018-060-015
126-003-000 911
134 019-000 018
112-001-000 g22
122 D24-000 019
106-002-0060 co02

V4 L Ve L4
HI HI &0 LO
112 019-000 023
127 010-g00 017
124 030-000 023
126-003-000-012
12¢ 024-000 020
114 005-000 014
132 025-0G60 015
124 004-G00- 006

vV L4 V4 L4

Fi HI L0 LO
12€ 020-000-015
12¢ 014-033-016
142 028-003-016
134 006-000-015
13¢ 036-030 015
124 006-3130 013
156 036-G63C 013
12¢ 000-000-003

L7V L/V L/V /Y
1HI 2HI 3HI 4HI
go0 015 018 041
000-007-002 005
000 D11 012 013
080-007-002-002
000 021 023 014
001-005-001 003
go0 ©2¢ 025 019
001-0023 002-001

WANEWE B WA YA
1HI 2HI 3HI 4HI
000 021 035 016

080-00% 005 008
000 022 044 024

000-004 004-002

080 D22 037 013
000 000 004 Q0%
000 019 032 (18

000 004 008 003

L/V L/V L/V L2V
1HI 2MHI 3HI 4HI
000 019 034 015
g08-002 012 011
000 019 026 019

008-803 008 004
800 029 045 026
080 002 011 004
000 021 037 0823

060 003 010 000



0s-9

RUN 22-13

AXLE Vi

NO
cot
g2
paz2
004
065
006
6oz
003

RUN 22-14

HI
122
118
114
102
124
098
112
Dyo

AXLE V1

NO
001
g0z
003
ooy
uos
006
007
no8

Hi
100
112
118
124
114
106
121(
115

51

Hi
001
001
001
001
0o1
001
001
001

L1

HI
001
a1
001
001
001
001
001,
001

RUN 22-~15

AXLE

NO
001
one
003
804
805
Dub
covz
(U]

V!

Hi
10&
114
120
116
12
106
113
119

L1

HI
031
001
001
go1
go1l-
gu1
001
001

ve L2
HI HI
120 015
114-C57
112 021
100-CG€
120 €23
82 €-001
110 24
G2 4-C05

veg L2
HI HI
100 f22
112-004
118 023
124-002
114 032
16-002
120 D28
118 CO4

ve L2
HI HI
104 @22
11 2-(06
118 017
11 4-008
120 032
104-6023
116 (31
13 8-(0¢2

ve L2
L0 w0
1083 024
192-006
120 031
110-004
130 039
110 011
124 041
122 n16

v2 L2
L0 - LO
104 N36
106-003
104 034
112-003
998 037
102 013
104 032
108 011

v2 L2
L0 Lo
112 037
108-003
116 032
100-004
108 033

106 014

1127039
112 014

v3i L3
HI HI
144 022
124 005
123 023
106-003
123 031
162 003
134 032

113

VZ L3
L7 Lo
112 017
103-011
822
116-007
130 040
114 017
136 D42

230~020—009—03¢

V3

HI
122
124
126
13¢
1440
122
140
134

L3

H1
031
006
029
005
040
006
036
008

v3 L3
HI HI
129 027
114-002
128 028
122-004
134 0443
112 004
130 042
116 0034

v3 L3
L0 Lo
107 034
114-008
104 034
122-008
100 034
116 015
100 031
116 013

v L3
Lo Lo
119 032
114-€08
106 036
114~-00¢
104 042
118 018
112 842
126 019

V& o vG L4

H1 HL .0 LD
132 003-00C 010
134 p06-000-016
136 021-000-016
122-003-000 020
142 022-000 024
12¢ 004-C00 D30
14C 030-000 030
12€-002-063 093

Vi s Vb b

KI HI L0 LO
114 021-000 025
12€ 007-000-015
130 03.-600 022
122-002-000 013
136 025-000 u18
112z 004-000 017
14€ 032-000 013
122 004-000-005

Vi L4 vk L4
HI HI. _0 LO
11€ 019-0C0 op2s
120 008-080-015
128 0258-000 g22
124-003-0C0 015
12¢ 028-300 023
112 001-000 g23
132 032-000 g23
114 000-000-004

WA WA WA WA
1HI 2HI 3HI &4HI
000 01z 015 006
DU0-D0OE 004 004
000 D18 017 015
000-00€&~-002~-002
000 G19 024 B15 .
D01-001 ©€H2 ON3
000 021 024 024
001-00n5 000-001

L/V LIV LV L2V

1Hi 2Hi 3HI

001 022
000-003
100 019
000-001
0co0 028
000-001
00d 023
0o0 003

4HI
025 018
004 005
022 £26
0032-001
023 020
004 003
025 921
005 003

LAV L/V L2V L/
1H1 2HI 3HI LHI
D00 021 022 016
000-005-001 006
000 014 021 021
000-007-C03~-002
000 026 032 022
§000-002 063 000
008 026 032 024
000-001 0602 000



16-4

RUN 22-1€

AXiLE V1
NO kI
001 0483
t02 9096
802 11U
004 113
005 t12
gee 100
007 1nZ
Gog ns4

RUN 22-17

AXLE Vi
NO Ha
£01 104
002 10U
002 114
004 116
005 112
006 G9s
047 112
008 102

RUN 22~18

AXLE V1
NG  HI
01 116
D02 112
0032 112
004 106a

cos
006
007
gos

114
090
105
096

el
H1
0o1
001
031
N1
0ot
001
0 1
031

L1

HI
001
001
001
001
001
0u1
601
001

1

HI
001
001
001
o1
001
ant
001
001

ve L2
HI HI
gg 8 018
09 e=-007
110 815
11 8-009
112 €26
15 0~ C99
102 C2¢
45 4-006

va L2
Hi HI
100 C18
16 C=-0G7
i1 4 D16
116-007
114 029
0% 8= C05
112 (28
102-0u2

ve L2
HI HI
11e 013
11 2-0G2a
112 017
lue=-007
110 427
835€-003
108 C19
496~ {05

Jy2 .2
L0 Lo
124 934
138 000
114 035
120 003
112 035
114 014
1i4 04U
124 015

ve L2
L Lo
115 037
120-004
114 024
116 003
196 033
106 014
114 038
116 015

2 L2
Lo .0
198 022
100-n07
113 029
108-005
124 043
110 010
128 041
124 915

v3 L3
HI HI
096 026
048-004
118 025
116-008
118 027
10€-005
114 .035
106 003

V3 . L3
HI HI
114 p2e
108~-003
122 028
122-004
130 035
110 002
126 040
114 005

i3 L3
HI HI

136 016

122 004
123 0821
112-004
130 0390
102 one
122 021
106 021

VZ L3
L0 LO
114 037
126 00y
114 036
122-008
114 038
128 022
130 045
130 022

v L3
L0 LC
126 033
114=-C07
114 042
120-0038
112 043
116 020
126 04e
1?25 021

I3 L3
L0 Lo
114 015
106~-011
120 Q22
122-00¢
134 042
118 017
130 035
i04% Q27

Vh L4 V& L4
i HL L0 LO
0¢4 013-000 033
190-00%5-000 031
11€ 02u-000 012
120-005-000 027
110 016-0060~005
15e-004-C03G6 030
196 0D28-000-005
10¢-003=-053-003

V4 L VL LG
Hi HI L0 LO
108 011-060 026
112 no6-000 028

120 029-3060 032

122-004-000 024
120 020-030 0232
112 004-030 026
124 030-000 022
110 00D-000-003

v L% v& LG4
HI HI LO 0
126 p07-00C- 016
120 008-00C-016
124 018-000~014
10€6-002-000 9822
120 018-03¢C 024
10€ 005-000 024
114 015-000C 023
0ce-001-020~-002

L/V /v L/V L7V
1HI 2HL 3HI 4HI
001 020 027 019
001-007-004-005
000 06413 021 020
000-007-00€~-005
600 023 027 014
001-009-004-003
GO0 025 030 025
D01-006 002-003

L7V /v L/V L7V
1BI 2HI 3#I 4LHI
001 018 01¢ 010

001-007-002 005

000 €14 022 024
#200-006-002-003

000 02% 02€ 016

001-005 002 003

000 025 031 024
000-001 00% OO0O

L/7v L7V L/V L7V
1HI 2HI 3HI 4HI
bg0 011 011 005
D00-007 003 D06
000 015 O1€ D14
000~-00€-003-001

000 024
001-0903
000 017
031~ 005

§23 015
001 D04
017 013
g138-001



ec-4d

RUN 22-19

AXLE V1
NO HI
0061 102
002 102
603 114
004 108
005 105
006 096
007 104
00€ g2z

RUN 2220

AXLE V1
NO  HJL
001 104
0ne 124
007 11¢
004 130
gus 120
goe 112
087 126
gor 1340

RUN 22-21

AXLE W1
NO HI
001 1372
002 146
003 122
004 1323
005 122
006 124
007 12¢
003 133

L1

HI
001
001
o1
001
001
G601
001
001

L1

HI
6u1
oo
001
001
co1
001
Gu1
0ot

L1

HI
001
001
no1
o1
001
001
601
0c1

v2 L2
HI HL
102 C19
16 4-C05
114 0138
158-007
108 030
0956~003
104 026
392-003

v2 Le
Hi HI
104 024
124-002
110 029
130-C01
120 037
112 012
126 (28
130 00%

J2 L2
HI Hi
130 €19
1a4-002
120 9821
136 €03
120 021
122-001
124 013
13€ (04

v2 L2
L0 LO
114 039
106-005
114 035
108-004
106 o041
112 515
116 041

124 010

v2 L2
L0 Lo
Nc? 0346
102-006
£96 036
108=-005
094 135
106 0172
096 033
104 019

vz L2
0 L0
082 006
082-005
035 003

162-003

{96 006
104 005
cs8 007
100 008

v3 L3 V3 L3
HI HI L0 LO
122 019 120 021
110-002 114-00¢
124 022 118 031
116-003 114-007
123 039 122 0us¢
108 002 122 D21

120 DB38 132 047
000-000~-00C~00C

v3 L3 v3 L3
HI HI LO LC
140 048 134 036
144 016 122-012
138 054 110 038
150 014 130-010
148 056 128 040
138 016 124 016
156 058 114 036
152 018 120 012

V3 L3 v3 .3
HI Hi L0 LO
1590
138
140
1320
128
126
144
140

024
o0k
D2n
004
026
goe
026
007

N94 008
030-008
110 009
110-012
110 019
114 005
132 016
176 Q06

I AL T S S

HI HI L0 LO
112 008-0G0 022
114 007-060 014
124 018-0060 018
116=-003-000 020
12C 021-030 027
11C 005-000 077
114 025-000 028
10€6-001-000 001

('R T WA N W A

KI HI .C LO
12C 013-0CC p21
132 013-000 018
128 037-000
134 gns-03¢0
128 032-000
11¢ n07-08C 013
144 034-030 013
132 006-G00-005

015
017

¥4 L4 v4 L4
HI HiI- .0 LO
146 010~000-013
122-002~-000-012
12¢ 025-600-016
128-001-000-013
13¢ 022-000-012
124 pus5-~000-013
140 025-030-011
134 005-000-008

024

L/v L7V L/V L/ZV

1HI 2ki 3HI GHI
000 018:-015 007

000-004-001 006

000 015 017 014

000-006-002-002
000 027 03C D17

001-003 €01 DO&

000 025 031 021

D01-003 0ug 000

L/V L7V
THI 4HI
034 015
011 009
039 028
009 005
037 025
011 005
037 023
011 004

L/V /v
1HI 2HI
000 023
000-00G1
000 026
000 G40
040 030
000 010
000 D22
ngn 003

L/V L/V LsVv L7V
1H: 2HI 3K 4HI
000 014 D1€ 006
000-001 00e-001

00d 017 044 018
D00 DOZ D03 00D
000 017 020 016

000 D00 004 004

000 010 018 017
000 002 00% D03



£q-9q

001

007

RUN 22-22

ExLE Vi1

NO  HI
on1 132
£R2 136
003 124
004 132
005 114
g0& 11¢C
007 104
gos 112

RUN 22-23

AXoE V1
MO hi
102
108
111
1190
104
102
106
107

gn?
002
004
00%
006

oGz

RUN 22-24

AXLE V1
MG Hi
o001 106
462 109

03
004
0us
gae
007

coe

11t
112
106
1082
102
102

t1

Hi
gdo
tag
0go
000
gog
0040
0o0ao
gca

-1
H1
001
po1
001

001

001
001
001
001

el

HI
001
o1
401
001
001
001
001
001

V2 L2
I HI
132 (10
136 011
124 C10
132 010
114 °'C10
11C €noO
104-002
112-001

ve2 L2
I HI
100 0190
GuB8=C0%
1028-003

1u8-C02

iG2=-C03
100=-005
1p4-002
10 0-045

ve Le
HI HI
106 021
100-C01
114 019
112-002
166 00%
102-C05
102-003
16 2-Co4

v2 L2
L0 L9
£30 005
£2p=-0073
108 008
104-00¢4
112 064
106 006
112 an3
102 007

ve 2
L0 L0
186 006
1i6 007
119-005
116 007
163 0149
102 014
116 010
116 n1i2

y2 L2
L0 L0
106 015
116 U190
106 D29
110 006
106 007
104 011
114 099
112 0180

vy L3
HI Hi
158 026
150 006
150 026
142 006
144 026
138 006
142 022
140 008

V3. L3
HI HI
110 012
038-003
114-001
116-001
118 012
106-0D2
114 013

11¢-002

v3 L3
HI HI
116 023
108-003
123 023
115-001
126 016
116 002
123 016
116 802

Vi L3
0 Lo
112 000

112-002

124 006
124-002
120 012
126 008
120 010
124 014

L0 ¢C
116 005
126 006
11z-008
113-007
114 015
116 020
122 017
123 020

v3 L3
L0 L0
106 D14
120 007
106 017
120 008
104 016
114 Die
114 017
124 017

Vi L Vs L&

HI HI L0 LO
140 011-000~012
12€-001-0680-010
122 003-000-013
116 005-000- 010
11¢ 013-000-014
112 D04-000-012
120 014-000~-010
114 000~-000-007

Yo s V4 LG4
Fi HI L0 LO
182 0¢8-CiC-009
182-002-04C-0140

114 005-030-010

118-001-0560-0G9
11C 5805-056-008
108-002-03G~-006

11C 007-000-1208

1ng-n04~-00C-002

Y T A

HI HI LO LO
110 012-0C08-007
11(-002-0C0-011
12€ 022-000-010
114-p03-0C0-007
114 010-300-009
114-002-000-007
11€ 012-000-009
114-003-000-005

L7V L/V LIV L/V

1HI 2H: 3HI 4HI
000 007 016 007

000 008 004 DOO

000 008 017 006

000 007 004 004
D00 008 018 011
000 0DO0 004 003
000-061 015 011

000 0GD 005 80D

L/V L7y L/ L/
1HI 2HI 3HI 4HI
000 01C 010 007
001-004-003-0501

0O00-002 000 004

000-001 0DOO0 000

000-002 010 404
000-005-081-001

000~-002 D11 006

0C0-£065-0081-003

L’V L/V L/V L/
1HI 2HI 3KI 4HI
000 019 01¢ 010
501-001-002-001

000 016
000-002
000 00%
000- 004
000-002
800-003

017 017
000-002
812 008
6c1-001
g12 010
001-002



76-4

R RU 2

RUN 22-25

AXLE V1 o1
NO  HLI  HI
001 092 000
402 094 CUD
003 11e 000
004 116 800
BU5 106 0040
10¢ 0040
102 0049
96 000D

007
goe

RUN 22-26

AXLE Vi Lt
NO Fi HI
001 102 001
002 095 101
£o3 114 001
D04 112 001
00% 116G 0014
006 102 001
007 110 001
00t 106 DOZ2

RUN 22-27

AXLE VI t1
NO HI HI
001 120 001
02 110 001
003 104 0DO1
004 104 001
005 106 0OC1
006 096 001
007 102 401
008 0Sz 001

v2 2
HI HI
430-062
99°2-C02
114-001
11 4=-007
104-004
16 2~ 005
10 0-003
094=-002

¥y2 Le
HI HI
104 01¢
100-00¢
116 12
i1 4-007
112 006
10 4-003
112 COu4
10E-003

ve o2
HI Hi
122 {16
11 &-001
166 018
10e-C01

in g g05

0y & €090
18 4-C02
100-001

ye L2
L0 L0
116=-005
124 009

102-003
114 0407,

102 099
104 013
118 006
116 €15

v2 .2
L0 LD
104 D02
116 0N8
€38 003
112 007
102 0148
100 Gi4
112 012
110 011

ve L2
0 Lo
100 016
§98=-007
116 026
104-003
112 011
106 0032
114 085
116 011

v L3
HI HI
093-001
093 002
122 006
116~ 004
113 012
106=002
112 410
100 002

vd L3
HI  HI
116 014
194~ 004
129 0814
120-004
128 014
11€ 003
126 418
11e 003

vi L3
HI HI
134 014
036 00¢C
003 GC3J

TI3" 0007000 000

030 000

g0 0a¢

ci¢ 000

gco 000
rd

vy 3
Lo Le
126-008
120-007
106-007
122 004
102 014
110 018
134 015
122 020

Vi L3
LD 0
106-0305
126 008
100-00e¢
122 005
162 015
114 017
110 017
124 017

030 oco

a0 o000
900 GO
pco o¢eoe
000 £00

vy 4 L& (n
Hl HI LO 1o
100 004-000-p10
10c 0on-000-9p1p
118 008-000-pg9g
116-005-000 gqgp6
112 006=-000-9g7
110-003-000-g19
168 000-000-p11
10C 000-0008-053

4

Vi L Jb LY
HI HI LO LO
10€ 009$-000-009
10€-004-00d-1008
12€¢ 014-000-010
120-004-000-008
118 011-000-007
114-002-000-006
122 015-000-012
112-004-000-005

Vi Lb v L4
I HL .0 iC
12¢ 005-003-016
118 005-03G-016
11€ G11-000~-016
110 000-030-0165
110 004-0350-010
10¢ 001-0C0-010
1€4 001-0G603~-002
Q8¢ 002-030 008

L/V L/V L/V L2V
1HI 2HI 3hI LHI
0fe-002-001 004
9080-002 082 007
D0g 000 V04 006
6N0-006-0023-004
g00-003 010 005
g000-004-001-002

0nNg-003 00& COO
000-0602 0C2 BOD

W/V LAV L/V LY
1HI 2HI 3HI bHI
D00 012 012 008

001-D06-003-003

000 011 01C 011

000-006-003-003
600 005 010 009

000-002 002~-002

00D 003 014 012

000-002 002-023

LV LAV LV L/
1HI 2HI 3HL 4HI
000 013 010 004
000 000 GCJ 004
000 015 000 009
600 000 GGO NOO
006 004 000 003
001 0080 GGU 00O
800-001 003 o0
001-001 000 002



9G6-9/66-4

RUN 22-28

AXLF v @
MO HI.
091 106
002 1G?
003 114
004 11 ¢
005 106
006 095
007 102
008 100

RUN 22-29

AXiE V1
NO  HI

gn1
0tz
ggz

o4

805
gne
Duz
803

RUN 22-30
AXLE

NO
001
gn2
ooz
204
gos
0ne
807
0us

118
122
116
132
122
114
123
133

Vi
Hi
128
144
115
134
116
123
132
1 4o

L1

Hi
001
401
0u1d
001
001
0o1
001
001

-1

HI
001
0ot
001
001
001
001
001
001

L1

HI
G6i1
001
go1
nii1
go01
001
ju1
901

2 o2
HT HI
104 0es
100 003
112 @19
11 9-001
154=-002
l9e-003
100-004
0u 8-G504

ve .2
Hi Hi
116 02¢
120-002
114 033
130- 005
120 021
112-€04
1248 011
13e ©o7

ve Le
e HI
126 €30
144=-9003
11e 033
138 ros
116 024
1248=-001
132 013
148 006

V2

Lo
116
116
114
112
1110
110
122
128

Ve
LO

L2

035
007
035
205
0190
ni6
15
017

=2
L9

%8 021
160 005
092 N24
112 003
092 006
104 003
0g4 009
104 006b

ve .2
L0 190
C72 024
092-00665
G986 027
100-011
ge0 905
102 034
GR6 008
100 000

33 L3
H1 HI
114 024
104-002
120 023
110-001
122 011
130-004
138 018
128-004

V3. L
HI  HI
132 03y
000 030
080 3838
000 020
00¢ 000
360 030
00T 0T

030 000

V3

H1
144
140
142
134
133
128
162

L3

HI
N35
gna
031
fav
020
006
015

000—~C00~004-000

v3

Lo
120
120
120
116
120
122
134
130

V3
0

L3

20
02s
004
028
006
018
024
024
028

L3
Le

430"

nae
gac
got
0oo
6o 0
060
060"
030

021
0c0
000
093
000
000
6o
002

v3
L0

L3
LO

086 023

gre=-009
186 025
104-012
nog o016
105 006
894 013

Ve L V4 L&
HI HI .0 LO
110 008-020-012
1086-001-0350 013
120 016-330 019
11¢-002-030~- 006
11¢ 005-050~-007
1G€6-002-302G0-002
19¢ no5~000-005
10C-003-000 003

TS Y N T 7

#HI HI L0 LO
124 016-000-011
12€6~-003-006-010
132 n34-000-013
126-005-3GG0-009
12¢ 024-000-011
114 003-06C-010
140 017-00C-012
128 003-000-00¢

V4 b ve LG
I HI _LO LO
13€¢ 020-000-013

134 010-000-014
13€¢ 029-033-01¢6
12e-001-000-015
126 021 -000-012
118 003-030-013
iu0 018-0330-011
122 005-00C-010

L/V LV L2V L2V

LHI 2HI 3FI BHI
000 024 021 007
000 003-001 00O

003 016 01S D13

600 000 000-001
000- 001 009 004
001-003-003=001
0D0- 004 012 CO4

601-004-003-033

wV L/Vv L7V L7V
1HI 2HI 3HI 4HI

000 025
000-002
000 B33
00h-003
000 017
000-0803
000 008
000 095

025 012
03 0-002

900 025

000~-003
000 019
030 o002
030 pnt2
Jo0o o002

LAV /v Ly Ly

1hi
000 023
000-002
000 02¢
000 003
D00 020
000 000
000 D09
000 00%

2Hi 3EI 4HI

014
gozy
021
eoo
016
Dpe
g12
003

024
g0c
021
IR1R
014
804
goc
000



APPENDIX C

TABULATED WHEEL/RAIL LOAD DATA
FROM SELECTED REVENUE TRAFFIC

TABLE C-1. DATA FROM REVENUE TRAINS, NATIONAL ATRPORT TEST SITE

RUN 15-19

v3 L3
Lo o
090 0u46
084=001
051 038 G54 122
012 088 030 120
041 09p_ Q042 122
013 080 0600 112
031 0<2 026 132
006 0€o6 0G0 112

L2
HI
039
243

_AXLE V1 L1 V2
NG HI HI HI
o001 124 0030 124
602 123 Q000 128
003 116 000 116 338 082 032 1338
004 120 000 124 005 096 011 120
005 108 300 108 325 078 021 130
006 120 000 120 035 092 3010 118
..007 128 000 128 Q27 076 024 152
008 124 000 124-007 036 010 120
. 009 128 000 128 331 084 031 144 037 106 037 126 033 000 028 000 024 025 030
- 010 116 000 116-009 092 012 116 005 090 000 114 006 000 002 000-007 004 005
011 104030 1324 033 092 037 123 03% 114 043 112 0393 000 033._000 Q31 027 D34 _
012 096 000 096 006 092 014 1G4 009 102 G16 100 006 000 005 OO0 006 008 006
. 013 104 030 104 030 0§82 037 116 039 102 046 106 0303 000 032 000 028 033 028
0i4 088 000 333 0G4 096 015 100 006 096 015 106 005 000 002 COO 004 0J6 004
015 095 030 096 J13 100 033 110 030 114 045 104 033 000 031 000 Q18 027 031
016 096 000 096 303 092 014 100-001 104 014 100 004 000 005 000 003-C01 Q04
017 400090 200 929 102 0643 116 540 120 057 108 033 050 932 000 023 034 030 .
0618 095 000 3296 005 09€& 017 098 004 102 023 100 203 000 005 0CO 0G5S 004 0G3
...019 096 000 096 J34 096 042 108 044 116 053 102 038 000 035 003 035 040 037
020 033 000 0688 0G5 100 016 092 0G4 106 023 096 003 009 008 GO0 005 Go4 003
_..021 096 000 096 029 096 039 108 044 112 052 108 031 Q00 034 000 030 04O 028
022 084 00D 034 0385 100 016 092 004 102 022 396 004 000 007 000 005 00L 004
023 092 000 092 049 1417 033 104 030 114 Q0&) Q396 023 000 033 000 020 028 023
Gew 080 000 080 0GCG3 108 0i5 084 000 110 016 086 004 000 005 000 003 000 004

ve
LO
074
092

‘L2 V3
L0 HI
029 146
010 130

L3
HI
ous8
012

V&
HI
1390
128

Lo

HI
043
013
046
0190
035
012
034
004

Ve LG
Lo Lo
000 025
gog oaa

L/V L/V L/V_ LY
1HI 2HI 3HI &4HI
geg 031 032 033
000 006 009 010
000 024 000 032 036 037
000 000 000 004 010 COB
000 013 000 023 034 028
fco-00t 000 004 0141 010
000 018 060 021 020 025
000 004 000-005 £985 003

RUN 15-25

AXLE Vi
NO HI

L2
Lo

V2.
Lo

v2_ 12

HI HI HI

L1 v3 L3

HI HI

3 L3
Lo 1o

Vy
HI

L V4 L&
HI L0 L9

LZV L/ZN /N _L/ZN
tHI 2HI 3HI 4HI

_..001
002
_..003
004
005

132

144
116
124
108

000 128 034
000 140-006
000 112 933
000 120 086
000 104 017

006
_..ho7
008

.. 009,

010
011

129
112
120
116
120
100

000 116 0218
004 108 027
000 116-003
000 116 035
000 116 Q062
000 100 228

L7
096
078
394
0284

030
013
029
011
822

154 042
138 019
138 048
122 013
128 037

100 048
086 013
100 047
686 010
106_045

134
132
124
113
112

0u2 00D 026
006 000 003
042 000 023
011 000 001
937 g00_g022

0G0 026 027
000~-002 007
000 029 034
000 905 010
000 016 028

031
00%
033
0G93
033

036
076
038
076
099
186

611
n2z6
01
034
012
030

112 0190
146 (23
118 0160
148 041
113 0093
122 033

0%t ¢10
092 032
J78 004
095 040

‘020 012

112 046

119
128
112
126
ito
194

009 000 202
335 000 020
008 000 032
033 €00 026
0035 000 004
033000 827

012
. 013
014
...015
016
017

104
100
092
096
092
096

000 130 002
000 1606 035
000 0S8 004
030 092 027
000 088 0G4
000 092 319

088
030
030
=1
084
094

013
036
017
041
015
636

100 037
122 046
098 006
118 C32
162 009
116 035

106 012
110 0540
100 019
112 052
104 018
382 049

298
106
194
110
100
194

oco 000 008
023 025 029
000-002 G086
000 030 027
000 001 Q07

0G93 028 027 1

066 000 003
037 000 031
004 000 004
036 000 034
003 000 008
N24 000 027

008 002 007
000 035 037
000 004 006
000 029 027
000 004 00D
000 829 030

003
g2a27
807
030
004
031
006
034
go04
032
003
023

T 618
_ .. 019
020
___o21
022

100
g68
092
392
080

030 036-3C%k
000 084 921
000 088 032
000 038 ¢g22
000 076 Q9G2

023 096 000 052 026
024 08&4 000 080 Job

036
096
036
034
030
100

gco
039
gle
gu2
015
043

102-001
104 032
694-002
113 036
020 0d4

100-0208
130 044
0¢6-008
104 059
102 020

108 031 120 0590

102
i34
032
102
g9z
100

C04 000-004
026 000 030
0903 000-003
033 000 030
603 000 006
023 000_0386

g00-00% QOO
060 025 030
g00 0602-002
000 025 032
600 002 004
000 028 028

100

16

160 040

104 023
Cc-1

112

003
027
603
029
003
028

004 009 008

030 GO0S5 000

003



TABLE C-1. Continued

RUN 15-26
AXLE V1 L1 v2 L2 Vv2 L2 V¥3 L3 V3 t3 V& L& V& L& L7V L/V L7V L2V
—NO_ HI HI HI HI _LO LO HI HI (O 1Q -HI HI LO L0 IHI 2HT 3JHI 4HI_

001 120 004.124% 335 064 024 154 041 072 031 132 041 000 019 Q03 023 026 031
. 002 124 000 124 904 088 012 128 011 070 011 126 Q010 000 002 060 003 008 0407
003 116 004 1312 035 078 Q30 136 047 058 (047 126 045 000 02% 003 031 034 035
. 004 108 030 108 307 092 012 110 011 0€4 0410 108 007 000 003 000 006 010 006
005 104 Q00 104 317 086 033 134 035 108 048 122 041 000 027 000 016 026 033
006 104 000 104=00% 0930 009 10b4 006 096 012 108 007 000-001 000=-003 005 _006 _
007 124 004 124 332 076 027 144 032 0G4 034 132 038 000 021 003 025 022 028
-..008 124 004 124-006 030 016 120-002 096 014 118 004 000 003 003-004-001 003
009 116 000 116 332 086 034 142 035 1G6 043 130 034 000 023 000 027 024 026
.. 040 116 004 116 003 038 014 112 007 096 014 114 003 000 003 003 002 006 DD2
011 100 004 100 032 094 040 114 032 110 047 110 032 000 023 004 032 028 029
012 083 090.038 Q08 092 Q1% 100 007 0S84 013 09% 006 9000 005 000 0089 037 006, _
013 092 000 032 023 096 035 110 033 116 046 102 G31 000 027 000 025 030 030
014 084 000 0%4 003 064 013 096 004 106 015 092 003 000 004 000 003 004 0G3
015 088 000 092 924 098 043 112 034 116 053 104 036 000 037 000 026 030 034
'_016 092 004 092 003 094 015 098-003 104 016 098 003 000 006 004 003-003 003
017 100 000 100 035 102 046 112 041 116 (56 106 035 000 03& 000 035 036 033
—.018 QB4 00J 084 006 100 019 094 005 106 023 100 (04 000 006 000 007 005 0Q4
© 019 096 000 100 03% 0S% 041 1G8 033 114 (56 106 038 090 035 000 034 035 035
....020 084 Q00 0&4 00&% 102 013 096 004 118 023 096 003 000 008 Q000 004 004 003
021 092 000 088 023 092 036 108 047 110 051 100 032 000 031 000 032 043 032
.._022 084 000 084 005 100 016 090 004 104 018 092 004 000 003 000 005 004 OO0
023 092 000 092 015 106 036 106 024 118 041 102 022 000 030 GO0 019 022 021
024 080 000 039-093 106 0415 086-002 106 019 Q388 003 000 007 000-003-002 003

RUN 16-12

CAXLE V1 L1 V2 L2 V2 L2 V3 L3 V3 L3 V& L& V& s LV LIV LIV L/v
NO HI HI HWI_ HI 1Q LO HI HI 10 10 HI HI 10 10 1HI 2HI 3HI 4HI
001 122-007 122 043 070 029 152 047 0S6 051 132 048 000 025-005 032 030 036
-.-002.128-007 128 006 .092 014 136 011 090 012 1386 613 000 002-005 004 008 010
003 110~087 110 064 082 032 140 056 110 (54 120 047 000 025-006 040 040 039
004 122~007.122 0164 100 017 124 010 096 011 112 009 000 005-005 011 008 0Q8
005 098-037 098 028 082 025 130 044 096 043 112 039 000 017-007 028 033 034 .
006 110~0056 110 012 090 0416 114 012 088 041 408 0311 000 002-0085 010 010 010
007 120-006 120 034 032 027 148 035 098 038 126 041 000.013-005 028 023 032
008 .114-007 114 014 088..018 118 005 0058 012 106.0603._000..0807-006 012 004 002
009 126-006 126 034 074 0283 146 036 090 041 124 036 000 025-0G04 026 024 029
—010.114-007 114 018 086 023.120-001 086 015 116 005 000 005-006 015 000 004
011 102~007 102 035 086 036 124 040 110 054 106 037 000 031-006 034 032 034
— 012 088=007 038 017 090 026 100 009 100 047 092 006 000 007-007 019 009 006
013 092-006 994 030 092 037 116 040 112 053 106 035 000 032-006 031 Q034 033
014 0684007 Og4 013 086 020 100 007 098 046 096 007 000 004-008 015 007 007
015 094-007 094 023 092 032 118 036 110 Q48 108 036 000 029-007 024 030 033
- .016 090-007 088 Q15 090 026 102 004 102 016 130 003 0CO 007-007 017 003 003
017 098-007 098 332 104 045 122 045 118 062 106 035 000 037-007 032 036 033
...018 094~007 09% 013 100 028 102 004 106 024 104 004 000 007-007 020 003 003
019 088-~007 088 039 094 043 112 050 112 061 100 043 00D G37-007 04t O4bk 043
— 020 0€8=007 088 01% 104 022 096 005 110 025 092 003 060 _009=-007 015 005 003 _
021 096-007 096 031 094 040 110 046 110 055 2104 036 000 029-007 032 041 032
...022 080-006 080 0G5 094 018 094 005 098 021 090 003 000 008-007 006 005 003
023 0€8-007 088 021 106 033 104 036 112 043 094 027 000 033-0807 023 034 028
-..02% .078-006 080 003 106 017.086.004.410 019 084 004 0G0 006-007 003 004 004

AY




Continued

TABLE C-1.

00
2£0
£00
1£0
100
620
%00
£€0
%00
920
200
0T 0
%00
9¢ 0
s00
Heo
00
sc0
900
810
200
cel
200
££0
£00
520
200
820
0vo
420
600
620

IHYy IHE
AT AT A/ A0

000 €00 000
000 90 000
060 ¢30 00O
000 ££0 CO0O
000 £10 000
9¢0 .£0 00O
900 900 06O
TH0 920 0CO
2go-c006-000
£cp TS0 000
S00 <00 OGO
££0 870 000
600 S00 000
9%0 Z4£0 0CO
300 900 06O
TH0 T¢0 000
200-£00-000
2e0 120 000
100-£00-000
620 020 000
600 %00 00O
£¢0 he0 GOO
900 €00 00O
®£0 S£0 000
000 %#00-000
020 120 000
800 100-0C0
9¢0 £20 000
TI0 €00 000
820 s20 000
TI0 200 0CO
®20 220 000
IHZ IHT

2T0 000
I40 060
0T0 000
4£0 000
210 006
2490 000
0T0 06O
£h0 000
200-000
£€0 000
900-000
2£0 000
610 000
4¢0 000
900 000
8€0 000
200-000
520 000
200-000
%10 000
900 000
CE0 000
800 000
%20 000
400 00D
8T0 000
£00 0600
020 006
200 000
920 000
%00 000
£20 000
07 01
81 HA

AN
10
€00
620
100
8§20
%C0
£¢0
oo
£20
070
610
%60
8E0
sG0
9¢ g
£00
8¢
8GO0
6T 0
400
o
£060
£40
%00
heo
%00

6¢0

110
250
270
g0
IH
w3

060
h6¢C
h60
260
%6e
96l
060
860
98¢
g8l
8ZT
86¢€
gab
hetd
001
%071
AR
201
917
h0T
960
8071
w11
ecT
eT1
2eT
80T
hed
917
g11
8%
het
IH

hA

*000-000—070—090

9 C0-000—0090—-000
$000-050—3CC—000
000-060—0C0—-000
009—000—C002—C 30

250 %60
920 0TT
650 217
§00-907
9n0 %71
g00 60
660 921
.70 807
850 977
6€T0 8GT
%90 22T
900-207T
§w0 207
£70-207T
Th0 077
210 €60
EN0 0T
610 207
750 €G7
€00 230
880 207
€00 60
w90 01T
960 9.0
£s0 %07
§C0 220
250 920
1 01

A

820 860
9C0 980
¢hl 207
c00-280
2&0 960
800 207
hel 207
600 %50
0g0 80T
St0 9610
9%0 07T
¢00-037
Se0 01T
c06-0¢ctT
&0 017
6030 460
€£0 81°F
906G 1T
B0 827
T0G6-0c7
g2l On1
0710 971
9¢d 9¢7¥
h10 027
0ho 81T
910 8¢7
9rd 897
IH  IH

£3 €A

220
£90
9240
¢n g
620
YA
Teo
e%0
EHEE
TH0
G670
0% o
6ca
S40
e
AR
530
1€ 0.
gco
€20
910
Bed
s10
gee
€10
%20
£30
420
AR
1¢80
£70
180
o

21

w11
2CT
hoT
060
9C1
4%6C
w1t
AN
8CT
0Ty
207
et
c07
/60
0C7
981
8v
het
Rl
a6
9sl
e60
AR
erol
280
8.0
ARy
the 0
2R
gl
pe o
040
o

2h

€00 280
¢£CC- 99t
170 860
Hel 0e0
2IC 9%0
het et
qte 2%0
het 250
¢C-090
10 mel
£Co 2ot
9TC ®%0
grg 980
.0 060
4t0 9810

‘1£C 960

$0L-S60
T2C #4560
wir-221
reo 8a0
®E0 80
helt w50
%106 277
oqC 627
$58=-%11
g2t 827
cti-0T17
nel 2071
hiC 021
l¢€. 801
Hot 9¢d
®e0 227
I IH

2t 2h

0oe
00c
00¢
000
080
i
0oC
600
000
00e
oee
06C
0oe
600
606
00¢
000
00¢
060
00s
000
0Co
0oC
000
000
000
o0
0ee
000
coc
060
£00
IH

17

2%0
150
0s0
20
820
AL
CrAL
P4
K2l
£t
2¢0
10
0eo .
ETQ
©10
410
a1
s1¢e
%70
£T0
230
710
070
600
200
200
gC0
ag 0
Hoo
£0¢C

296
9gC
¢80
Y
980
6o 0
249
z50
290
S0
207
980
g0
060
950
60
960
2l
22T
960
060
g6 0
211
€21
917
21
iR
"ol
02T
€T
95 T 200
02T 100
I4  ON
TA 27XV

LT-3T NN



%-D

RUN 16-18

AXLE

NO
001
poz
003
004
005
006
0n7
008
009
619
011
012
013
014
015
016
417
018
013
020
021

o022

023
024
025
026
027
28
029
030
031
032

V1

HI
126
130
116
106
112
110
122
110
116
102
J96
0&s
0S4

086

094
094
104
0990
ggez
084
094
080
092
381
386
082
094
0990
038
0<8
690
grz2

t1
HI

000

0ao
gco0
200
000
000
030
goo
000
2090
0ago
000
000
gao
000
000
000
080
000
gao
g0

800,

000
0600
000
000
000

9a0..

000
330
000
000 .

vz L2
HI  HI
126 037
130 003
118 0ud
106 009
112 326
110-234
122 035
110 017
116 035
102 013
096 031
086 321
094 033
086 016
094 027
094 015
104 934
090 020
092 332
084 016
094 333
050 904
092 029
080 317
088 1356
082 913
094 035
090 014
g88 235
098 912
090 033
042-004

v2
Lo
166
026
330
992
080
088
078
084
084
090
090
290
096
598
094
094
094
098
096
100
096
098
110
186
156
110
090
110
290
104
102
114

L2
Lo
p0es
010
031
013
026
014
026
016
023
018
036
0219
031
024
0 34
022
guz
g27
043
028
046
014
036
pag
pu3
024
040
026
042
026
042
024

V3 L3

HI HI
154 039
130 040
134 041
116 015
138 037
116 010
142 039
114=-002
136 048
110 006
118 039
096 007
122 048
096 005
114 046
098=-001
120 Oul
102 036
110 048
092 004
112 046
0S0 004
100 031
026-002
096 047
000 000
00C 030
gcy 0ae

000 000

00G 300
036 300
Q00 0CO

V3

Lo
076
a72
098
076
110
066
VTN
094
106

098

114
100
118
114
116
108
114
182
110
136
120
1900
108
110
104
0330
00¢C
oco

000

000
gce
gcce

L3
LO
037
010

019
045
014
043
014
045
029
058
018
049
o224
055
8022
085
023
052
022
g0B2
026
0u7
022
057
g0cd
0048
0co
0cd

000

000
v

V& L4
HI HI
134 037
132 015
120 937
112 043
122 0338
112 0408
130 036
108 003
124 041
108 005
110 038
0ag 005
138 0490
096 003
110 041
102 003
110 035
108 004
104 037
096 005
108 032
094
gos
aes
894
060
100
150
0g90
100 00%
98 037
058=-001

024
goe
033
003
033

027

004

201

VG

Lo
0o0o
000
000
god0
0340
0600
oood
0090
000
0c0
goo
030
000
000
0o0o
0090
000
000
0og
goo

680

000
000
0090
000
000
030
gog
6oo
000
000
goo

La

Lo
016
po2
020
004
013
004
015
008
623
047
0628
609
029
009
032
0190
034
609
038
gos
036
go7
033
011
040
009
040
013
043
009
041
013

L/V L/V L/V /Y
1HI 2HI 3HI 4HI
000 023 025 027
000 002 007 011
0C0 033 030 030
000 008 012 008
000 623 026 031
000-0063 008 008
600 028 027 027
000 015-001 002
000 030 035 033
000 012 005 004
000 032 033 034
000 024 007 005
000 D035 039 037
000 018 005 003
000 028 040 036
000 015-001 002
000 032 036 031
000 022 005 003
000 034 043 035
000 019 004 005
000 035 041 029
000 005 004 004
000 021 031 024
000 021-G02 002
000 040 048 035
000 015 000003
000 037 0G0 038
000 015 -0U0 001
000 039 000 030
000 012 0CO 004
000 035 000 037
000-004-0800-001

*I-D TTIIVL

ponutiuon



RUN 16=-21

EXLE
NG
001
002
003
004
365
006
ac?
003
039
010
011
012
013
914
015
016
017
014
019
920
021
022
023
024
325
326
027
023
029
033
031
032

Vi

HI
112
118
134
103
1190
112
114
112
126
110
102
pés
109
099
0398
092
104
390
034
182
g9z
ag2
390
084
094
354
0239
pe2
088
0ag
030
546

106

L1 v2 L2
HI HI HI
006 112 347
036 118 0C6
006 106 235
d16 108 295
006 110 033
006 112 005
006 116 035
306 114-0635
336 126 337
006 110-004
036 102 332
036 088 004
336 100 333
006 040 253
006 098 223
906 390 963
036 104 134
006 0G0 0%%
006 094 032
0a2 255
006 092 222
206
306
396
206
596
906
006
106
306
006
006

390 2327
056-3385
024 (42
384 0352
090 235
092-305
188 132
090-047
030 0923
086=30H

022 233,

V2

Lo
g7e6
1934
32
034
878
Jel
grs
386
374
036

634

0883
094
pse
1090
036
393
gcs
092
130
094
130
1308
136
116
118
090
1g2
3ée8
132
132
110

L2

LO
031
015
026
615
627
014
625
014
026
015
839
016
532
015
04Q
019
By
922
042
013
035
¢19
043

021

048
625
tu1
022
039
623
041
023

V3 L3

HI HI
136 658
120 003
130 052
112 G11
128 051
110 012
138 0490
116 0607
148 042
1186 008
116 038
gas 008
122 039
100 006
118 041
0S8 CO4
114 045
096 003
106 044
0R8 04
110.039
038 003
098 036
0R6=-004
102 046
088 042
100 043
gog0 039
160 043
052-004
098 041

V3

LO
0ys
098
100
092
100
090
106
058
092
088
102
102
110
108
114
108
114
Lou
110
106
124
6c8
110
110
106
082
090
068
090
104
104

L3

LO
051
017
0us
013
046
011
048
013
04
014
059
013
151
016
058
021
061
025
060
827
055
021
054
025
061
046
054
042
052
027
056

000~000-000~000

Vi

HI
122
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APPENDIX D
REPORT OF INVENTIONS

The work on this project was accomplished using instrumenta-
tion in a conventional manner., Neither the’instrumentiation
configuration nor its application is so uniquely innovative as
to constitute a basis for an invention disclosure. |
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