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ABSTRACT 

The South Coast Technology Volkswagen Rabbit, an electric 
vehicle manufactured by South Coast Technology of Santa Barbara, 
California was tested at the Jet Propulsion Laboratory's (JPL) 
dynamometer facility in Pasadena and at JPL's Edwards Test Station 
(ETS) located near Lancaster, California. The tests were conducted 
between April and July, 1979. These tests were performed to 
characterize certain parameterHof the South Coast Rabbit and to 
provide baseline data that will be used for the comparison of 
near-term batteries that are t() be incorporated into the vehicle. 

The vehicle tests were c()ncentrated on the electrical drive 
system; i.e. the batteries, controller, and motor. The tests included 
coastdowns to characterize the road load, maximum effort acceleration, 
and range evaluation for both <!yc1ic and constant speed conditions. A 
qualitative evaluation of the vehicle was made by comparing its 
constant speed range performance with those vehicles described in the 
document '''State of the Art aSSE~ssment of Electric and Hybrid 
Vehicles." The Rabbit performance was near to the best of the 1977 
vehicles. 
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SECTION I 

INTRODUCTION 

Publ:i.c Law 94-413, passed by Congress on September 17, 1976, 
authorized funds to the Energy Research and Development Administration, 
now the Department of Energy (DOE), to promote increased research and 
development of electric and hybrid vehicles. In consonance with the 
act of Congress, DOE awarded contracts in June 1978 to four small 
business firms for the purpose of purchasing improved electric 
vehicles. These contracts callE~d for the delivery of two identical 
mode Is from each of the four manufacturers; hence, the name "2 x 4" 
vehicles. 

The vehicles were manufactured to requirements as specified by 
DOE. After delivery to DOE, the vehicles were to be tested to assure 
that the contractual agreements had been satisfied. These acceptance 
tests were conducted by the United States Army Mobility Equipment 
Research and Development Command (MERADCOM), located at Fort Belvior, 
Virginia. Each of the four vehicle manufacturers delivered one 
vehicle to MERADCOM for acceptance testing while the remaining 
vehicles were de livered to JPL to be used for the assessment of 
near-term batteries. 

The primary purpose of thE~ near-term battery assessment task was 
to determine in-vehicle performance of various near-term batteries 
(Le., nickel-iron, nickel-zinc). Because the emphasis was on 
batteries, the test requirements were structured so that only certain 
vehicle parameters were characterized. The emphasis was on the 
battery performance as measured by vehicle range, the energy consumed 
per mile driven, and the re-charge energy. Other vehicle parameters 
such as handling, braking, passenger accomodations, etc. were not 
characterized. The bulk of the vehicle test effort was devoted to the 
vehicle-to-battery interface and to the battery performance itself. 

The vehicle tests and data described in this report are part of 
JPL's Vehicle Test and Evaluatic)U Task in support of the Electric and 
Hybrid Vehicle (EHV) System Research and Development Project 
objectives. Both road and dynamometer tests were conducted using JPL 
procedures based on the Society of Automotive Engineers (SAE) 
"Electric Vehicle Test Procedure," SAE J227a (Ref. 1-1). The test 
results include vehicle driving range at both steady speeds and 
driving schedules, best effort acceleration, and road load data. 
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SECTION II 

TEST OBJECTIVE 

The objective of the work described here was to perform the 
tests necessary to characterizE~ the South Coast Technology (SCT) 
Volkswagen Rabbit such that a quantitative comparison of vehicle 
performance can be made when nHar-term* batteries are integrated into 
the vehicle. The tests performed were best effort acceleration, range 
at 56 km/h and 86 km/h (35 and 55 mi/h), and the SAE J227a "B", "e" 
and "n" driving schedules. 

*For the purposes of this report near-term means batteries which 
could be available in commercial quantities in the next ,.". 5 years, 
and which also have the potential for greater capability than 
batteries currently available. 
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SECTION III 

SUMMARY 

The! South Coast Technology Volkswagen Rabbit, an electric 
vE!hicle manufactured by South Coast Technology of Santa Barbara, 
California was tested at the Jet Propulsion Laboratory's (JPL) 
dynamometer facility in Pasadena and at JPL's Edwards Test Station 
(ETS) located near Lancaster, California. The tests were conducted 
bE!tween April and July, 1979. These tests were performed to 
characterize certain parameters of the South Coast Rabbit and to 
provide baseline data that will be used for the comparison of 
near-term batteries that are to be incorporated into the vehicle. 

ThE! South Coast Technology vehicle uses a Volkswagen Rabbit 
chassis c:onverted to a two-passenger electric car. This front-wheel 
drive vehicle is propelled by a Siemans motor (model IGVI 161-Z). The 
shunt wound motor is nominally rated at 17 kW, peak 33 kW, and is 
controllE!d by a separately excited field. The vehicle is powered by 
eighteen 6-volt ESB-XPV-23 lead-acid batteries connected in series. 
The convEmtional Volkswagen four-speed manual transmission is used. 
RE!generative braking has been incorporated into the design of the 
vehicle. 

All tests were conducted using a gross vehicle weight of 1633 
kg (3600 lb). The test program included coastdown tests (to 
characterize road load) and ma.ximum effort acceleration at the ETS 
site as well as constant speed and cyclic range tests at the Pasadena 
site. The test results, sunnna.rized in Tables 3-1 and 3-2, are the 
subject of this report. 

Table 3-1. Sunnnary of SCT Rabbit R~tnge Test Results 

Range, Battery Energy, 
Test km mi MJ/km (Wh/mi) 

86 km/h (55 mi/h) 72.3 (44.3) 0.581 (259) 

56 km/h (35 mi/h) 131.2 (81. 6) 0.415 (I85) 

Driving Schedule B 76.3 (47. l.) 0.782 (350) 

Ddving Schedule C 60.5 (37.7) 0.768 (343) 

Ddving Schedule C 67.0 (41. 6) 0.711 (318) 
(Track) 

Driving Schedule D 42.3 (26.3) 0.783 (350) 
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Table 3-2. Summary of SCT Rabbit Acceleration Test Results 

Test Time To Speed, s 
Battery Discharge Level 

0% 40% 80% 

0 to 48 km/h (30 mi/h) 11.2 11.7 12.2 

0 to 72 km/h (45 mi/h) 23.7 25.0 29.5 

0 to 88 km/h (55 mi/h) 40.4 44.0 56.0 
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SECTION IV 

VEHICLE DESCRIPTION AND OPERATION 

A. DESCRIPTION 

The design and vehicle modifications of the electric Rabbit were 
the product of South Coast Technology (SCT) of Santa Barbara*, 
California. The vehicle utilized is a 1978 Volkswagen, Champagne 
Edition Rabbit, Figures 4-1, 4-2, and 4-3. The curb weight of the 
Volkswagen Rabbit is 880 kg 09q·0 lb), with a manufacturers gross 
vehicle weight (GVW) of 1309 kg (2887 lb). As a result of the vehicle 
modifications by SCT, the curb weight was increased to 1424 kg 
(3140 lb) with a maximum gross vehicle weight of 1633 kg (3600 1b). 
The gross vehicle weight is also the vehicle test weight. The vehicle 
load distribution, as received from SCT, was rear axle 754 kg (1663 
lb) and front axle 670 kg (1477 lb). The vehicle is equipped with 
175-70-13 size steel-belted radial tires inflated to a pressure (cold) 
of 220 kPa (32 psi) in the front and 248 kPa (36 psi) in the rear. 
The vehic:1e is 3.94 m 055.3 in.) long, 1.61 m (63.4 in.) wide, 1.41 m 
(55.5 in.) high, and has a wheel-base of 2.40 m (94.5 in.). The body 
is a standard two-door model with a hinged rear hatch. 

The vehicle's suspension was modified in order to support the 
additional weight. The front shock absorbers were replaced with 
heavy-duty Koni shocks. The existing rear suspension was redesigned 
to provide a heavy-duty, fully independent suspension. The stock 
bushing ~md springs were replaced with heavy-duty units. Gussets were 
added in the trailing arms of the rear suspension for additional 
strength.. The rear shock absorbers were also replaced with the Koni 
hE!avy-duty type model. The rear drum brakes were replaced with larger 
VolkswagEm Dasher brakes, and the entire vacuum-assisted braking 
system was replaced with a nonpower Rabbit design. 

The vehicle body is equipped with a sunroof and front door 
window vents to provide passenger ventilation in place of air 
conditioning. A gasoline-fueled hot air heater is installed in place 
of the normal hot water heater, and a one gallon fuel tank, for use 
with the heater, is located in the front motor compartment. Body 
modifications necessary to accomodate the propUlsion batteries were 
accomplished by removing the rear seat and cutting out a section of 
the floor. A metal box, welded in the floor and fitted internally 
with a heavy-duty fiberglass container, houses the eighteen propulsion 
batteries, as shown in Figure 4--4. The battery compartment is covered 
with a fiberglass lid which has three access panels to allow for ease 
of checking the electrolyte level and taking specific gravities. An 
opening was cut in the right rear quarter panel to provide an inlet 
for ventilation of the battery eompartment. A 115 V ac centrifugal 
blower is installed at the inlet of the battery compartment and 
pJt'ovides positive ventilation during battery eharging. The air 

*SCT has moved since the preparation of this report. 
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circulated through the battery compartment is exhausted at the rear of 
the vehicle. Should the airflow become restricted during battery 
charging, the charger automatically shuts off. During driving, ram 
air provides ventilation to the batteries. The batteries are 
contained in the compartment by strips of metal "T" bars which are 
wedged between individual strings of batteries and then bolted through 
the floor of the vehicle. 

Propulsion energy is provided by eighteen 6-volt lead-acid 
batteries, manufactured by the Electric Storage Battery Company's 
Model ESB-XPV-23. At a 75 A rate these batteries are rated at 
155 a-h. The total battery weight is 514 kg (1134 lb). Therefore, 
based on curb weight, the battery weight fraction of the Rabbit, as 
delivered to JPL, is 36%. The batteries were cycled three or four 
times prior to delivery to JPL. Prior to the start of testing at JPL, 
the ESB-XPV-23 batteries were further conditioned using a JPL charging 
procedure as described in Section 5-8. The battery discharge cycle 
was performed either by driving the vehicle or by discharging the 
batteries through a nominally constant resistive load. The load used 
was a bank of light bulbs containing 48 200 W lamps. 

The vehicle is propelled by a separately excited, shunt wound, 
direct current electric traction motor manufactured in Germany by the 
Siemans Motor Company, (Model #IGVI 161-Z). The traction motor weighs 
88 kg (195 lb), and is equipped with an internal tach generator. The 
rated continuous power of the motor is 17 kW (22.8 hp) with a peak 
rating of 33 kW (44 hp). The rated continuous motor voltage and 
current are 130 V and 150 A respectively. An upper limit to the motor 
current of about 300 A is provided by the controller. As additional 
motor protection, a fuse rated at 200 A (time delay duel element) is 
located in the main battery electrical cables. The base (idle) speed 
of the motor, as set by the SCT control subsystem at 108 V, is 1880 
rev/min. The recommended maximum safe motor speed is 6700 rev/min. 
Thermal protection of the motor is provided by two series-connected 
positive Temperature Coefficient (PTC) type thermistors (model 
P395D201). The over-temperature sense logic is designed such that if 
the motor temperature reaches 1150 C (2390 F) the maximum current 
allowed is limited to 150 A. Should the temperature rise further to 
135 0 C (275 0 F) a complete motor shutdown will occur. A two-speed 
blower provides cooling for the motor. When the vehicle electrical 
systen is on, the blower operates continuously on low speed and 
switches to high speed should the motor temperature reach 750 C 
(16 70 F). 

Motor speed control by field weakening is employed in the South 
Coast Technology-designed controller. The field weakening is achieved 
by a transitorized, pulse width modulated chopper operating at 20 Hz 
rate.* The on time is continually modified by accelerator position and 

*The SCT design value was 30 Hz and the power measuring instrumen
tation described on pages 5-9 through 5-15 was in part designed 
around the higher frequency. The difference between the actual and 
design values resulted in some minor instrumentation problems. 
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motor spE!ed. Armature current ~lssumes whatever value is required to 
sntisfy the torque needs (up to the 300 A limit) until the motor 
(vehicle) achieves the speed commanded by the weakened field. 

Voltage and current wave shapes of the battery, motor, and field 
are shown in Figures 4-5 and 4-6. The waveforms in Figure 4-5 were 
recorded during a 56 km/h (35 mi/h) constant speed test, while those 
in FigurE! 4-6 were taken during a 88 km/h (55 mi/h) constant speed 
tE!st. All signals were recorded at the output of the energy 
mE!aSUremEmt system. (A descript.ion of the measurement system is 
discussed under the Test Methodology Section.) 

ThE! traction motor drives the front-wheel drive vehicle through 
a standard Rabbit four speed transaxle with a differential ratio of 
3.90. The gear ratios are: first, 3.45:1; second, 1.94:1; third, 
1.37:1; and fourth, 0.97:1. A stock Rabbit clutch is used. The 
tractor motor is connected to the transmission. by means of an adapter 
plate and shaft coupler designed by SCT. A block diagram of the 
propulsion system is shown in Figure 4-7. A schematic of the Rabbit 
power system, including instrumentation sense points is illustrated in 
Fi.gure 4-'8. 

Regenerative braking, which is operational down to approximately 
13 km/h (8 mi/h) if downshifting is used, has been included in the 
vehicle design. The regenerative braking occurs automatically when 
the driver removes his foot from the accelerator pedal, as long as the 
motor speed is above 1800 rev/min, and is particularly effective at 
motor speeds above 3000 rev/min. The implementation of the 
regenerative braking provides for more "motor" braking than the 
compression braking of a conventional engine. 

A heavy-duty 12 V auxiliary battery provides power for the 
electronic controller, lights, windshield wipers, and traction motor 
cooling fan. The auxiliary battery is charged from the main 
propulsion batteries by means of a dc-to-dc converter. The auxiliary 
battery charger is activated when either the vehicle ignition is on or 
when utilizing the on board charger. 

In addition to the conventional tachometer and speedometer the 
vehicle instrumentation panel contains several special gauges. A 
brief description of each follows: 

(1) Motor Temperature Warning Gauge: (converted water temperature 
gauge) 

This gauge indicatE~s the internal temperature of the 
motor. If the mot()r temperature reaches the red zone, 
l150 C (2390

), the motor current is automatically 
limited to 150 A at this temperature. 

(2) Motor Temperature Warning Light: (converted oil pressure light) 
Light comes on if the motor temperature reaches 1350 e 
(2750 ). Motor shuts down when this occurs. 
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(3) Auxiliary Battery Warning Light: 
Light comes on When the auxiliary battery voltage drops 
below 10 V. Warning only. 

(4) Main Contactor Warning Light: (used as exhaust gas 
recirculation over-temperature (EGR) light for an internal 
combustion (IC) engine and is still labeled as EGR) 

Indicates the main contactor is off. The main contactor 
may open and the light come on if the motor current 
exceeds 400 A. This may happen as a result of attempting 
to accelerate or to climb a steep hill in too high a gear, 
by not disengaging the clutch when the car is brought to a 
stop, or if the system is shut down by the motor 
overheating. 

(5) State of Charge Indicator: (converted fuel gauge) 
Provides a coarse indication of the available battery 
energy. When the needle enters the red area, there is a 
reserve of approximately 10% of the maximum battery 
capacity. NOTE: No tests were conducted to evaluate the 
accuracy of this indicator. 

(6) Annneter: 
Indicates either the current being drawn by the motor 
(positive scale) or the current being produced by the 
regenerative braking system (minus scale). 

B. VEHICLE OPERATION 

Operation of the Rabbit is straightforward and can easily be 
mastered in a short period of time. Some minor differences between 
the SCT Rabbit and a conventional internal combustion (IC) engine are 
required in order to start the vehicle, but once the motor is 
operating it is driven in essentially the same manner as an IC 
engine-equipped vehicle. The starting sequence is listed below: 

(1) Fasten seat belt. (Required by an interlock before 
vehicle can be started.) 

(2) Depress the clutch pedal completely to the floor. The 
vehicle will not start unless the clutch pedal is fully 
depressed.* 

(3) Turn the ignition switch all the way to the right. 
(Observe main contactor warning light is on.) Keep the 
key in the start position until the main contactor is 
energized (warning light goes off). 

*Clutch must be disengaged when the vehicle is at a standstill just as 
for an internal combustion engine-powered vehicle. 
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(4) Without depressing the accelerator pedal shift into first 
or reverse gear. Since the motor base speed is high 
enough for initial vehicle acceleration it is not 
necessary to depress the accelerator as the clutch is 
engaged. Simply emgage the clutch and later depress the 
accelerator to raise the vehicle's speed. 

(5) Thereafter use the accelerator, clutch and gear shift in 
the same manner as for a conventional IC engine-powered 
car. 

Should the motor go below base speed, excess current will be 
demanded by the motor and the main contactor may open. This would 
occur should the clutch be engaged too quickly or if the clutch is 
engaged with the transmission in the wrong gear. The motor is 
additionally protected by the controller logic which limits current to 
a nominal maximum of 300 A. 

If the vehicle stalls (main contactor opens), restarting the 
vehicle is done be depressing the clutch completely to the floor, and 
then turning the key to the "off" position, and then the the "start" 
position until the main contactor warning light goes out. Because of 
the possibility of locking the steering when the key is switched off, 
it is recommended that the vehicle be brought to a complete stop 
before attempting to restart. 

C. BATTERY CHARGER 

The vehicle is equipped with an on-board battery charger, 
although it should be noted that this charger is an interim unit and 
will be retrofitted with a more efficient model in the near future. 
The charger consists of a full hridge rectifier circuit which operates 
directly off the 115-V ac line. The charger is equipped with a 
ll,·-hour timer. The battery compartment blower automatically comes on 
to remove hydrogen gas from the battery compartment while charging the 
batteries. 

The! interim on-board battery charger is limited in its 
capabilities so that 15 to 20 hours are required for a full recharge. 
All battE!ry pack charging, including battery conditioning and charging 
prior to testing, was performed with an off-board charger as discussed 
under the Battery Conditioning section. 

D. BATTERY CONDITIONING 

Prior to the initiation of vehicle testing the batteries 
supplied by the vehicle manufacturer were conditioned at JPL by being 
deep discharged and charged eleven times. Two methods of discharge 
were utilized. One method was to drive the vehicle (e.g., during 
coastdown tests and vehicle familiarization) until a minimum battery 
pack voltage of 70 V (1.3 V per cell was reached. The second method 
was to discharge the battery pack through a nominally constant 
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electrical load which consisted of a bank of forty-eight 200 W light 
bulbs. Again the discharge was terminated when a voltage of 70 V was 
reached. At times, both methods of discharge were used to deplete the 
batteries for a single discharge cycle. Because of the two techniques 
for discharging the batteries, a completely consistent history of the 
battery capacity was not obtained. 

A battery charger manufactured by the Christie Co., was utilized 
for all the battery conditioning and charging prior to vehicle testing. 
This charger is a filtered dc power supply that operates from a 208 V 
single-phase power source and is either voltage-regulated or current
limited to 25 A. Figures 4-9 and 4-10 illustrate a typical charge and 
discharge cycle. 

E. VEHICLE MODIFICATION AND PREPARATION FOR TEST 

Upon receipt of the vehicle at JPL, a safety inspection was 
performed. The primary purpose of the inspection was to insure that 
the vehicle was safe for testing purposes. For example, it was 
verified that the battery terminals were covered, all points of high 
voltage were shielded from accidental human contact, the propulsion 
system was electrically isolated from the vehicle chassis, the 
batteries were adequately constrained, the conventional safety 
equipment (horn, lights, turn indicators, etc.) operated properly, the 
battery compartment ventilation system functioned properly, etc. 

Prior to start of the test phase, the wheel bearing and 
suspension system were inspected and lubricated. All wheels were 
balanced and aligned according to the manufacturer's specifications. 
The vehicle was weighed and the load distribution between the front 
and rear axles defined. From this measurement the additional weight 
and distribution of the added weight required to bring the vehicle to 
the manufacturer's recommended gross vehicle weight of 1633 kg 
(3600 lb) was determined. 

Several modifications were made to the vehicle at JPL in 
preparation for the performance testing. These modifications 
consisted of the following: 

The existing front bumper was replaced with one of special 
design for the SCT Rabbit. The primary purpose of this heavy-duty 
bumper was to allow safe towing of the vehicle at high speeds. Quick 
disconnect connectors were installed between the battery pack and the 
motor/controller. These provide a safe way to isolate the batteries 
from the motor and controller during maintenance and repair, and also 
allow a convenient place to connect and use batteries that are not 
physically within the vehicle. Current sensors (coaxial shunts) were 
installed on the negative cable side of t~e battery pack, the motor 
armature, the motor field, and the battery charger. Voltage sense 
points were also connected at positions to correspond with the current 
sensors. A schematic of the Rabbit power system, including 
instrumentation sense points, is illustrated in Figure 4-8. 
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TE!mperature sensors were installed in various locations such as 
:in the battery case and electrolyte, motor air inlet, and battery 
compartment air inlet. An addditional circuit was added to allow for 
the monitoring of the SeT-installed internal motor temperature sensor. 
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SECTION V 

TEST METHODOLOGY 

Testing may be divided into two general categories: track and 
chassis dynamometer. A limited number of track tests were performed 
which consisted of maximum acceleration, "c" cycle driving schedule 
range tests, and road load determination tests. The road load 
determination tests were conducted primarily for the purpose of 
establishing dynamometer settings. The chassis dynamometer tests 
consisted of range at constant speeds of 56 km/h (35 mi/h) and 88 km/h 
(55 mi/h), "B", "c" and "D" driving schedules, and maximum 
acceleration tests. These tests and the results are discussed in 
subsequent portions of this report. 

JPL operates a Test Facility at the Edwards Air Force Base, 
located near Lancaster, California. At this facility, known as 
Edwards Test Station (ETS), JPL has access to a semi-active Air Force 
runway which is 1829 m (6000 ft) in length. Figure 5-1 depicts the 
slope profile of the runway. In all cases, testing was performed on 
the relatively flat* (0.18% slope) 1219 m (4000 ft) portion of the 
runway. 

The majority of the tests, i.e., the steady speed range and 
cyclic range,were conducted in the chassis dynamometer portion of the 
JPL Automotive Test Facility. A twin-roll Clayton dynamometer with 
218 mm (8.6 in.) diameter rollers and direct-drive inertia weights was 
used in the dynamometer tests. This dynamometer is the type 
recommended by the Environmental Protection Agency (EPA) for exhaust 
emission certification testing, and has inertia weight increments of 
57 kg (125 lb). 

ThE~ Clayton twin-roll type of dynamometer used at JPL has only a 
single adjustment for the simulation of aerodynamic load. That is, 
the aerodynamic load can be set at only one value of vehicle speed. 
The loads at other speeds are fixed by the nominally cubic variation 
of load as a function of roller velocity that is inherent in the 
dynamometer. In addition, the tire pressure and/or the tire loading 
(vehicle weight on the drive wheels) can be and was manipulated, 
within limits, so as to vary the tire/roller losses. 

A. ENVIRONMENTAL CONDITIONS -- TRACK 

Determination of road load power requirements is a necessary 
prelude to using a dynamometer and is a part of the SAE Test Procedure 
J22 7a. However, the intent of the SAE procedure is to quanti fy. road 
load per se, while in the context of this report the road load is 
established primarily as a mea.ns of defining dynamometer adjustments. 

*See not:E~ concerning Road Load Determination 1n the Foreword of this 
report. 
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Winds have the largest environmental effect on road load data 
and ideally the tests should be conducted when they are .at a minimum. 
For this reason, wind velocity and direction were monitored at the 
midpoint of the ETS runway. The goal was to limit coastdown tests to 
those times when the average wind speed was less than 3.2 km/h 
(2 mi/h) , however, this was not entirely successful. Many days may 
elapse before these near-zero wind conditions exist. Hence, the tests 
may require a lengthy calendar time to complete or else one must 
accept the variations due to winds. Due to the fact that ETS is 
located in a high desert atmosphere and is subject to gusty wind 
conditions, some of the coastdown tests were performed with wind 1n 
the O-S km/h (0-5 mi/h) range. Wind speeds in excess of 16 km/h 
(10 mi/h) or gusts over 24 km/h (15 mi/h) constituted unacceptable 
test conditions. 

The temperature of both the vehicle and the environment are also 
a source of data variability. Ambient temperatures during track 
operations ranged from lSoc (650 F) to 390 C (1030 F). Because 
of the desire to minimize the wind effects and because of the near 
impossiblity of obtaining both near zero winds and a constant 
environmental temperature, no attempt was made to test under 
restricted temperature range. However, between track tests, the 
vehicle was stored in an air-conditioned building. The storage 
temperatures were maintained between 2loc OOOF) and 24°C 
(750 F). During track testing, continuous chart recordings were 
obtained during each test run of ambient temperature, humidity, wind 
speed, and direction, using meteorological instruments located midway 
along the test track. 

B. ENVIRONMENTAL CONDITIONS - DYNAMOMETER 

An important advantage of dynamometer testing is the ability to 
eliminate winds and provide a relatively stable set of environmental 
conditions to the vehicle; thereby significantly reducing the effect 
of the environment on the test results. The chassis dynamometer room 
is maintained at a relatively constant 210 + 20 C (700 F) during 
all testing, and the effects of winds are of course non-existent. 

Although precise measurements of relative humidity and 
atmospheric pressure are routinely recorded in the JPL Automotive Test 
Facility, these values are not reported here. They are of little 
significance when pure electric vehicles are tested on a dynamometer 
within a closed building. 

Simulation of the Rabbit forced-convection cooling (airflow as a 
result of driving) was accomplished with the placement of a large fan 
in front of the car. While little heat is generated by electric 
vehicles, it was felt that the vehicle would heat more on the 
dynamometer, as compared to the track tests, unless the fan was 
employed. Figure 5-2 shows the placement of the fan as well as an 
overall view of the dynamometer and vehicle test configuration. 
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C. BATTERY CHARGING 

As previously discussed. The on-board battery charger was an 
interim unit and was limited in its charging capacity. As a result, 
an external charger was utilizE~d for all battery charging. 

The following is the procedure that was followed for charging of 
the vehicle's battery pack: 

(1) The charger was turned on and the open circuit charger 
voltage was set to a pack voltage equivalent of 2.7 volts 
per cell (i.e., 146 V). The charger was then connected to 
the batteries. 

(2) Charge occurred at a constant 25 A rate until the battery 
pack terminal voltage was equivalent to 2.46 volts per 
cell (i.e., 133 V) when corrected to 260 C (800 F). 

NOTE: 
The temperature correction factor was: 

(a) Subtract four millivolts per cell for each degree F 
over 800 F. 

(b) Add four millivolts per cell for each degree F under 
800 F. 

(3) When the 133 volts was reached, the charger was turned 
off, disconnected from the battery pack, and the open 
circuit voltage waH set to a temperature-corrected 2.7 
volts per cell. 

(4) The charger was reconnected to the batteries and a 
six-hour charge performed. The current was allowed to 
taper while the voltage was held constant to the value 
determined in step 3. 

(5) Specific gravities (S.G.'s)* were then measured from six 
cells and recorded after a minimum of one hour following 
completion of battery charging. 

*During the battery conditioning process S.G.'s of every cell were 
measured before and after every discharge/charge cycle. The three 
cells exhibiting the highest B.G.'s and the three showing the lowest 
were used during the vehicle tes"ts. At several times during the 
baseline tests, complete S.G.'s were measured. 
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D. BATTERY TEMPERATURE CONDITIONING 

The energy capacity of a Pb-acid battery is dependent on several 
factors, including the electrolyte temperature. The 1977 State-Of-The
Art Assessment Report (Ref. S-I) gives as a rule of thumb a 1% change 
in battery capacity for each 10 C change in temperature. This 
results in a 30% variation in battery capacity for the 300 C 
(S40 F)* temperature variation allowed for vehicle testing. In order 
to reduce range variations resulting from battery temperature 
variations, a much narrower temperature range was selected for the 
tests described here. 

After battery charge termination, the vehicle was allowed to 
soak in a temperature-controlled room until the average battery 
electrolyte temperature stabilized at 21 + 2.SoC (70 + SOF). An 
entire day was specifically set aside between each test day for 
temperature stabilization. Even with this extra "soak" day, forced 
convection cooling of the batteries had to be employed to satisfy the 
temperature criterion within the allocated time. The final 
(equalization) portion of battery charging resulted in self-heating of 
the batteries to the point that they typically gained from 10 to 
lSoC (ISO to 290 F) during the charging process. The final 
electrolyte temperature was generally in excess of 3SoC (1000 F). 

E. TEST TERMINATION CRITERIA 

Three test termination criteria, which differed slightly, were 
used depending on the nature of the test; i.e., constant speed or 
cyclic. Constant speed tests were ended when (1) the battery voltage 
decayed to 1.3 volts/cell for more than 3-S seconds (70 volts for the 
total battery pack), (2) the batteries or motor temperature exceeded 
the limit specified by the manufacturer, or (3) the vehicle speed 
could not be maintained within 9S% of the specified velocity. 
Criteria (1) and (2), battery voltage and battery/motor temperature, 
were also employed for the cylic tests. An additional criteria was 
used for the cyclic tests: the test was terminated when the 
acceleration portion of any cycle could not be completed within 2 
seconds of the time specified by the procedure. In actual practice 
the constant speed tests and the B cycle tests were terminated by the 
battery voltage criteria, while the other cyclic tests were ended by a 
failure to meet the acceleration standard. 

F. INSTRUMENTATION AND DATA RECORDING 

Both off-board and on-board recording of data were employed. 
Although most data was recorded automatically by means of strip charts 
and magnetic tape, manual recordings of several parameters were 

*According to the SAE J227a any temperature between SoC (4l 0 F) and 
3SoC (9S0 F) is acceptable. 
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recorded before and after each test. Comprehensive data sheets were 
developed for the appropriate tests performed. Appendix A shows 
examples of the data sheets used during dynamometer testing and the 
field data sheets used for track testing. 

As a complement to the field data sheet entries, continuous 
chart recordings were made during each test of ambient temperature, 
humidity, wind speed, and direction. In addition, a separate vehicle 
log book was kept for a narrative description of testing activities, 
unusual events, vehicle problems, and repairs. 

The instrumentation and recording methods used for the ETS tests 
were limited and simple. This was primarily a consequence of not 
having a suitable on-board data recording system. On the other hand, 
associated with the chassis dynamometer is a large, fixed, high-speed 
digital recording device. Hence, the instrumentation and data 
recording equipment used for the dyno tests were much more extensive 
and complex. For both test locations, electrical power/energy 
measurement circuits were used, however, only a hand recording of 
total energy was made during the ETS tests. A more detailed 
description of the instrumentation used at ETS and at the chassis 
dynamometer facility follows. 

G. ETS INSTRUMENTATION 

Instrumentation for the road load determination tests 
(coastdowns) consisted of a Nucleus Corporation model NC7 fifth wheel 
and a Nucleus expanded scale speedometer. Vehicle velocity as a 
function of time was recorded on a Hewlett Packard 7100B strip chart 
recorder. 

For the maximum acceleration and "c" cycle tests, additional 
instrumentation included two Curtis Model 1002 Ah counters, with a 50 
MV/500 A bar shunt, used for recording of battery Ah in and out. A 
second Hewlett Packard strip chart recorder was added for recording 
ba.ttery current and voltage during the maximum acceleration tests. A 
Fluke digital thermometer was employed for monitoring temperatures of 
three batteries, two motors, and one controller. 

H. CHASSIS DYNAMOMETER INSTRUMENTATION 

A relatively large (Figure 5-3) general purpose, Integrated Data 
Acquisition and Control (IDAC) system is an integral part of the JPL 
Automotive Test Facility. The digital recording system is used to 
record data for all tests conducted on the chassis dynamometer. 
Approximately 40 data channels are routinely recorded. A general 
listing of the parameters is contained in Appendix B. The digitally 
formatted energy data is sampled 10 times per second to permit good 
time resolution of the transients during a test. Each analog data 
channel is also sampled about 10 times per second. 
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Data recording is accomplished in two ways: high-speed printer 
(on paper) and magnetic tape. The bulk of the recording is done with 
the magnetic tape while the dire(~t printing is used for a "quick look" 
immediately after test completion. Subsequent data reduction of the 
magnetic tapes provides a detailed tabular printout of the data as 
well as plots of pertinent parameters. Appendix C contains a sample 
of the tabulated data. Appendix D contains a typical set of plots. 

Slices of data are acquired at various time intervals. The 
exact time within the test depends on the type of test. For instance, 
during constant-speed tests, data are recorded once every 30 seconds. 
During the driving schedule tests, the 30 second interval data are 
supplemented by several continuous recordings of two complete 
sequential repetitions of the driving cycle (Figure 5-4). These 
continuous recordings are intended to occur at 4 discrete levels of 
battery dE~pth of discharge, however, the time at which these levels of 
depth of discharge occur must be estimated prior to the test. As a 
result of the estimation process, data indicated as occurring at 0%, 
40%, 80%~ and 100% depth of discharge may actually have been recorded 
slightly before or after the spedfied depth of discharge. During 
some tests, the continuous recording at 100% depth of discharge was 
missed altogether because of a combination of the estimating process 
and the very rapid decay in battery voltage as 100% depth of discharge 
is approached. 

During the chassis dynamometer tests, approximately 40 
parameters were measured and recorded. A complete list of the 
parameters and the method of recording are given in Appendix B. The 
key measurements were those of voltage, current, energy and power for 
the battery, motor armature and the motor field, motor and half-axle 
rotational speed, aerodynamic horsepower, vehicle velocity and 
distance traveled, and battery electrolyte temperature. Each of these 
is discussed in more detail below. 

1. Voltage, Current, Power, and Energy 

These four parameters are intimately connected and are discussed 
together. In addition, the baseline tests of the SCT VW Rabbit 
represent the first use of new power/energy measurement devices which 
were designed and fabricated at JPL. Since this is the first use of 
thE~se devices and since they have not yet been described in the open 
literaturE~*, they are accorded more space here than they will receive 
1n similar, subsequent reports. 

The power measurement system consists of three physically 
separate parts. These are the charging power unit, the measurement 
chassis and the counter chassis. The charging power unit measures 
elE~ctrical power consumed during re-charge of the vehicle batteries 

*One paper was completed and presented at the JAS Annual Meeting, 
IEEE Industry Applications Society, Sept. 1980 (Ref. 5-3). Another 
pHper is being written. 
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and can be used in conjunction with either on--board or off-board 
chargers" The internal design of the charging power unit is identical 
to those of the measurement chassis, therefore both electrical output, 
signals, and performance of the charging unit are identical to those 
of the measurement chassis. 

ThE~ measurement chassis (Figure 5-5) includes prOV1Slon for six 
plug-in circuit cards that are discussed in the next section. The 
entire system is powered from 110 V ac that is provided by an on-board 
inverter (road tests) or wall power (chassis dynamometer tests). The 
electrical (current and voltage) input signals connect directly to the 
cards to minimize noise. All output signals are available at the rear 
of the mE~asurement chassis. The entire chassis can be heated by a 
temperature control circuit attached to an aluminum plate underneath 
the cardEl. Measurement performance is adequate under most ambient 
temperature conditions without the temperature control. However, 
because sub-freezing conditions can affect the measurement stability, 
the heater provision was included in the initial design. 

The counter chassis (Figure 5-6) contains nine electromechanical 
counters.. Signals proportional to electrical power from the measure
mEmt chassis are fed to the counters and the counters integrate the 
power signal. Thus, the counters display electrical energy. The 
counters were primarily designed for use during road tests when 
electrical recording of the power signal is not possible, but are also 
routinely read and recorded during the dynamometer tests. 

ThE! counter chassis was constructed as a separate unit in order 
to minimize the instrument volume in the vicinity of the driver/ 
observer during road tests. Since electric vehicles may be relatively 
small, this was thought to be an important consideration. It also has 
a safety advantage since it isolates all the high-voltage signal lines 
from the driver/observer's vicinity. Figure 5-7 depicts the 
installation of these systems in the vehicle. 

The heart of the power measurement system is the measurement 
circuit cards. These cards accept signals from voltage leads and 
current sensors and provide digital output signals proportional to 
bipolar power. Analog signals proportional to the input current and 
voltages are also available from the cards. These analog signals are 
isolated from common-mode voltages and include both a wide band 
(~lpproximately 50 kHz) and a filtered (approximately 10 Hz) output 
signal. The 50 kHz response outputs are primarily used for checkout, 
investigation of waveforms, and related activities. The low-frequency 
signals are connected to the test facility's data system to provide 
rE!corded data of both voltage and current. The output signals 
proportional to power are sent to both the counter chassis and the 
data system. 

The standard technique of mUltiplying the voltage and current' 
signals to obtain an analog signal proportional to power is used. The 
analog output signal of power is sent to two voltage-to-frequency 
converters (one for each signal polarity) to convert the analog power 
signal to a frequency. The frequencies are then sent to the counter 
chassis and to the output connector for recording by the data system. 
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ThE~ current circuit up to the multiplier includes three 
amplificntion stages and the voltage channel two. This circuitry 
rHmoves any common mode voltage, amplifies the signal and directs the 
h:tgh-1evE!1 signal to both the mUltiplier and to output connectors as 
the high--frequency output signal. A buffer stage with a gain of 1 is 
used to provide the low-frequency output signal. This stage and its 
sE~parate power supply are necessary to eliminate any common mode 
voltages that may exist between the points where the high-frequency 
outputs are being used, which is typically in the chassis dynamometer 
room, and the data system which is in an adjacent room. 

Each card includes provision for a jumper change to permit the 
card to measure ampere hours instead of power. One ot:" two cards per 
measurement system are connected in this manner to provide battery 
ampere hour data during charging 'lnd discharging. 

2. Motor and Half-Shaft Rotational Speed 

The Siemans motor used by SCT includes a tachometer generator. 
For the purpose of the baseline testing this signal was used as an 
indication of the motor speed and was routinely recorded. The 
rotational speed at the output of the transmission is also useful 
since it provides a means of deducing the gear being used at any time, 
and also makes a historical record that will allow clutch failures to 
be detected. -Since the Rabbit uses a transaxle there is no ready 
access to the transmission output shaft. Therefore the wheel 
h~llf-shaft speed was measured by attaching alternating strips of 
rE!f1ective and optically black tape to the half-shaft. A photo 
optical sensor was used to monitor the b1ack-to-ref1ective transitions 
and thus provide a signal proportional to the shaft rotational speed. 

3.. Vehicle Velocity and Distance Traveled 

Each of the two dynamometer rolls is equipped with a digital 
transduce~r which produces a pulse proportional to each centimeter of 
distance traveled. These pulses are recorded as a rate (miles per 
hour) and integrated with a counter (miles). Although the pulse 
signals from both dynamometer rolls are recorded, only the data on the 
idle roll are used for reporting purposes. Data from the other 
dynamometer roll (absorption roll) are used for engineering 
information and to adjust the dynamometer aerodynamic load simulation. 

4. Torque and Aerodynamic Horsepower 

The reactive torque which results from energy being dissipated 
in the dynamometer absorption unit is measured by a precision load 
CE~ll. Using torque and dynamometer revolutions-per-minute the IDAC 
data system calculates horsepower in near real time (within 0.1 s). 
This permits accurate adjustments of the dynamometer aerodynamic 
horsepower. 
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5. Miscellaneous Measurements 

Additional recorded measurements include battery temperature, 
motor case temperature, atmospheric pressure, calibration voltages and 
several other parameters as described in Appendix B. 

I. VEHICLE CONDITIONING AND WARM-UP 

No vehicle warm-up was performed before the range and 
acceleration tests. However a warm-up was performed prior to all road 
load determination (coastdown) testing at ETS and before the companion 
chassis dynamometer coastdowns. The warm-up at ETS was accomplished 
by towing the vehicle up and down the length of the runway at 40-56 
km/h (25-35 mi/h) for approximately 10 km (6 miles). The intent of 
this warm-up period was to bring the vehicle lubricants, wheel 
bearings, and tires to near their normal operating temperatures. For 
the "c" cycle tests at ETS, no warm-up was performed other than towing 
the vehicle about 2.7 km (1.7 mi) from the storage area to the 
runway. The vehicle power was never turned on prior to start of 
performance testing. 

J. ROAD LOAD DETERMINATION AND DYNAMOMETER LOAD ADJUSTMENT* 

Determination of road load power requirements is a standard test 
specified in the SAE Test Procedure J227a. However, the intent of the 
procedure is to define road load for reporting purposes, while in the 
context of this report, road load is established primarily for 
defining dynamometer adjustments. 

The coastdown portion of the road load determination was 
performed at the Edwards Test Station (ETS) runway, and because of the 
slight slope of the runway (see Figure 5-1), tests were conducted in 
opposite directions and then averaged to compensate for the 
differences in grade. Because of the limited length of the runway, 
and because of the desire to use only the "flat" 1219 m (4000 ft) 
section, it was necessary to perform the coastdown tests in two 
parts. In one portion, the vehicle was towed to a speed of about 
97 km/h (60 mi/h), released from the tow vehicle and allowed to coast, 
with the clutch disengaged and transmission in neutral, to a speed of 
about 56 km/h (35 mi/h). During the second part, the vehicle was 
accelerated under its own power to a speed of about 64 km/h (40 mi/h) 
and then again, with the clutch disengaged and transmission in 
neutral, was allowed to coast to a speed of less then 16 km/h (10 
mi/h). To decrease the effect of air turbulance created by the tow 
vehicle during the high speed coastdowns, a 61 m (200 ft) nylon tow 

*See note concerning Road Load Determination in the Foreword of this 
report. 



strap was used. A release mechanism was fitted to the front of the 
test vehicle and was activated by the test driver upon reaching the 
appropria.te speed. The velocity of the vehicle as a function of time 
was recorded on a strip chart recorder and represents the primary data 
from this test. 

The vehicle was next moved to the dynamometer. The coastdown 
process was repeated, but the vehicle traction motor was used to turn 
the wheels. The time required to coast from 32 to 16 km/h (20 to 10 
mi/h) was matched first by adjusting the tire pressure and/or tire 
loading. The tire loading was varied by lifting the front of the 
vehicle \irith a pneumatic lift (see Figure 5-2). This is probably the 
most difficult part of th'~ dynamometer setup, since matching the 
tire/road interface with the tire/dynamometer interface often presents 
problems. At the nominal 24 km/h (15 mi/h) the aerodynamic portion of 
the total road load is small and the necessary tire adjustments are 
not maskE~d by the aerodynamic variable. 

Once the coastdown time was matched at ~lbout 24 km/h (15 mi/h) 
the aerodynamic load was adjusted by means of the water brake absorber 
portion of the dynamometer. This is generally done at 80 km/h 
(SO mi/h), but can, in principle, be done at any velocity. As high a 
speed as practical is used so that the aerodynamic load is as large a 
part of the total as possible. Again, the time to coast between two 
speeds was matched to that obtained during the road test. 

After the "road" coastdown times were duplicated on the 
dynamometer, the resultant aerodynamic horsepower at 80 km/h (50 mi/h) 
was measured. (The specific value for the Rabbit was 5.57 kW* 0.47 
hp.) Note that this is the first time that an actual power value has 
bE~en used though road load is nominally being duplicated. The 
dynamometer and lift pressure were then adjusted to the specific 
horsepower value before each test of the vehicle. 

Table 5-1 summarizes the coastdown data obtained on the ETS 
runway. Because of the slight: slope of this runway, tests were 

Table 5-1. SCT Rabbit Coastdown Tests on Track at ETS 

Velocity, Sample Coastdown Standard Total Road* 
km/h (mi/h) Pairs, Time, Deviation, Load, 
From To No. s % kW (hp) 

88(55) 72(45) 22 17.3 6.4 9.56 (12.82) 
32(20) 16(10) 22 39.1 13.3 1. 28 (1.72) 

*See Not.~ concerning Road Load Determination in the Foreword of this 
report. 
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conducted in opposite directions and then averaged to compensate for 
the differences in grade. These data are presented as the average 
value of that pair. 

Dynamometer adjustments, tire pressures and lift pressures were 
varied until the 88 to 72 km/h (55 to 45 mi/h) and 32 to 16 km/h (20 
to 10 mi/h) coastdown times, respectively, matched those observed for 
the track tests. Once agreement was obtained, three dynamometer 
coastdowns were conducted. The results of the dynamometer coastdowns 
are given in Table 5-2. 

Table 5-2. SCT Rabbit Coastdown Tests on Dynamometer at JPL 

Velocity, Coastdown Standard Total Road 
km/h (mi/h) Samples, Time, Deviation, Load, 
From To No. s % kW (hp) 

88(55) 72(45) 3 18.0 .8 9.11 (12.22) 
32(20) 16(10) 3 34.5 3.3 1.43 ( 1.92) 

Table 5~3 demonstrates the agreement between the dynamometer and 
track coastdown data. Wind tunnel data, obtained from a similar 
Rabbit, is also given in the Table 5-3. 

Table 5-3. SCT Rabbit Road Load Comparison Among Track, 
Dynamometer and Wind Tunnel 

Velocity, 
km/h (mi/h) 

80 
24 
80 

(50) 
(15) 
(50)a 

Test Track 
Power, 

kW (hp) 

9.56 
1.28 

(12.82) 
( 1. 72) 

a - Aerodynamic power only 

K. MAXIMUM ACCELERATION 

Dynamometer 
Power, 

kW (hp) 

9.11 
1.43 
5.57 

(12.22) 
( 1.92) 
( 7.47)a 

Wind Tunnel 
Power, 

kW (hp) 

5.62 

The purpose of these tests was to determine the time required 
for vehicle acceleration to maximum speed at 0, 40 and 80% battery 
discharge levels. In the SAE J227a procedure, these levels are to be 
achieved by discharging the fully-charged batteries at a fixed rate 
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until the desired depth of discharge is reached. In order to expedite 
the testing schedule, the different levels of battery discharge were 
elchievedl in a different manner. The procedure used is described below. 

The test driver positioned the vehicle at the east end of the 
runway. The driver then accelerated the vehicle at the maximum rate 
possible. The shift points (see page 5-20) used were those 
recommended by the manfacturer. The speed reached as the vehicle 
passed the west 1219 m (4000 ft) marker was, for the purposes of these 
tests, defined as the maximum acceleration speed. The driver then 
braked and repositioned the vehicle at the west 1219 m (4000 ft) 
marker, and performed a maximum acceleration run in the easterly 
direction. The speed reached as the vehicle passed the east 76 m (250 

. ft) marker was defined as the maximum acceleration speed. 

Between pairs of acceleration runs, the vehicle was driven the 
length of the runway four times at about 40 km/h (25 mi/h). This 
maneuver was used to discharge the batteries as well as to allow a 
cool-down period for the motor. When weather conditions permitted, 
the cruise time was used to pl~rform the low-speed coastdowns. 

The velocity of the vehicle as a function of time was measured 
by a fifth wheel, and was recorded on a strip chart recorder, This 
represents the primary data from this test. The resulting data, 
acquired from the maximum effort acceleration tests, is summarized in 
Section VI, Test Results. 

L. DRIVING SCHEDULES AT THE ETS 

For the purposes of partially correlating the dynamometer 
results to actual "road use", two "c" schedule range tests were 
conducted at the ETS runway. "B" schedules were not performed because 
of the lengthy time required to complete this particular schedule 
0-4 h). Because of the limited runway length, it was not possible to 
perform "D" schedule tests and remain on the flat portion of the 
runway. Typically, two "c" cycles could be driven in each direction 
on the runway while utilizing the flat 4000 ft section. Turnarounds 
for driving cycle tests presented no difficulties. As the driver 
approachl~d the end of a cycle, he would begin his turn during the 
braking period and would complete approximately 75% of the turn before 
coming to a complete stop for the idle portion. The final 25% of the 
turn was completed during the acceleration portion of the next cycle. 
The driver performed the drivi.ng schedule by matching the vehicle 
velocity (from the fifth wheel) to a cycle plot which was pre-recorded 
on a strip chart recorder. The on-board power measurement system was 
utilized for providing totalized energy measurements. Results are 
summarizE!d in Section VI, Test Results. 

M" DYNAMOMETER TEST PREPARATIONS 

A dynamometer warm-up was conducted prior to vehicle testing in 
the following manner: An inertia weight setting of 1644 kg (3625 lb) 
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corresponding to the gross vehicle weight of the SCT Rabbit was 
coupled to the dynamometer rollers. A gasoline powered vehicle was 
driven on the dynamometer for 5 min at 80 km/h (50 mi/h) and 5 min at 
56 km/h (35 mi/h). The warm-up vehicle was then driven at a constant 
speed of 80 km/h (50 mi/h) and the dynamometer was adjusted to the 
specific horsepower value of 7.47 hp for the Rabbit. Immediately 
following the warm-up, the test vehicle was winched onto the 
dynamometer for the actual test. No warm-up of the test vehicle was 
performed prior to testing. However the vehicle and battery pack had 
been temperature-conditioned to 21 + 2.80 C (70 + 50 F) prior to the 
test. 

Range at steady speed and maximum acceleration tests were 
performed as specified in the SAE Test Procedure J227a. Driving 
schedule tests were performed as defined by the SAE J227a with the 
exception of the changes as outlined in the following section: JPL 
Standardization of the SAE J227a Driving Cycles. 

The manufacturer's recommended shift points were utilized during 
the test phase and are as follows: 

First to second gear 3200 rev/min (24 km/h, 15 mi/h) 

Second to third gear 2600 rev/min (34 km/h, 21 mi/h) 

Third to fourth gear 2600 rev/min (48 km/h, 30 mi/h) 

N. JPL STANDARDIZATION OF THE SAE J227a DRIVING CYCLES 

In order to provide a well-defined baseline from which to 
measure the performance of the near-term batteries, a set of test 
procedures which are repeatable and which can easily be maintained 
constant over a long calender time are a necessity. An important part 
of these consistent procedures is the specific driving schedules to be 
used. The SAE J227a driving schedules provide a good basis for the 
required consistency, but as currently written they are not totally 
adequate. The principle deficiency (for the purposes of the testing 
described here) is the lack of definition of the time/velocity path to 
be followed for the acceleration, coast, and brake portions of the 
cycle. Therefore, those portions of the J227a driving schedules were 
defined by JPL for the purpose of the tests described here. The 
complete cycles are shown in Tables 5-4, 5-5, and 5-6 and are graphed 
in Figure 5-8. Some of the considerations that affected the final 
choice are discussed below. 

The primary constraint (self-imposed) used in deriving the 
time/velocity traces of Figure 5-8 was that they should reflect the 
practice and expectations of the "average" driver, (i.e., deceleration 
rate during braking and coast should not be excessive, the transitions 
from one mode to another should be smooth and continuous, etc.). The 
acceleration paths chosen were taken from the Federal Test Procedure, 
normalized to the J227a schedule requirements. A maximum deceleration 
rate of 3.3 mph/s was allowed for the braking mode. An asymptotically 
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decaying velocity was selected for the coast mode. This is a 
composite of coasts from an electric Corvette (Ref. 5-2) and several 
IC powered vehicles. Again the expectations of the "average" driver 
when thE! accelerator pedal is released was the rationale, but with an 
additional consideration that the coast should allow as much 
regeneration as practical for those vehicles so designed. The 
coast-brake portion of the IUD" cycle presented a special problem in 
that all the constraints touched on above and the J227a times for 
coast and brake could not be simultaneously satisfied. The compromise 
reflected in Table 5-6 and Figure 5-8 was that the 3.3 mph/s 
deceleration rate was maintained, the brake time lengthened by 3 s, 
and the coast time shortened by 3 s. The overall coast-brake time for 
the "Dti cycle is as specified by the J227a, ~md except for the 
coast-brake of the "D" cycle, all the schedules of Tables 5-4, 5-5, 
and 5-6 meet the letter of the J227a document:. 

Table 5-4. Time - Speed Tables Schedule "B" 

Time l• Speed, Time, Speed, Time, Speed, 
(s) (mi/h) (s) (mi/h) (s) (mi/h) 

0 0 21 20.00 51 0 
1 . 1.67 22 20.00 52 0 
2 3.35 : t t t 3 5.03 
4 6.71 
5 8.46 36 20.00 70 0 
6 9.78 37 20.00 71 0 
7 11.06 38* 20.00 72* Repeat cycle 
8 12.28 39 19.20 starting at 
9 13.40 40 18.60 o s 

10 14.23 41 18.20 
11 15.36 42* 18.00 
12 16.20 43 14.40 
13 16.97 44 10.80 
14 17.65 45 7.20 
15 18.26 46 3.60 
16 18.80 47* 0 
17 19.26 48 0 
18 19.66 49 0 
19* 20.00 50 0 
20 20.00 

~\'Denotes transition points from one mode to another (Le., acceleration 
to cruise). 
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Table 5-5. Schedule "e" 

Time Speed Time Speed Time Speed 
(s) (mi/h) (s) (mi/h) (s) (mi/h) 

0 0 21 30.00 54 2.89 
1 2.65 t t 55* 0 
2 5.31 56 0 
3 7.97 57 0 
4 10.60 37 30.00 58 0 
5 13.05 38* 30.00 59 0 
6 15.28 39 29.19 60 0 
7 17.33 40 28.52 t t 8 19.18 41 27.89 
9 20.89 42 27.40 
10 22.43 43 26.95 78 0 
11 23.83 44 26.59 79 0 
12 25.08 45 26.27 80* Repeat cycle 
13 26.21 46* 26.00 starting at 
14 27.20 47 23.11 o s 
15 28.07 48 20.22 
16 . 28.82 49 17.33 
17 29.45 50 14.44 
18* 30.00 51 11.56 
19 30.00 52 8.67 
20 30.00 53 5.78 

*Denotes transition points from one mode to another (i.e., 
acceleration to cruise). 
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Table 5-6. Schedule "0" 

Time Speed Timl~ Speed Time Speed 
(s) (mi/h) (s) (mi/h) (s) (mi/h) 

0 0.0 25 43.31 91 19.00 
1 2.56 26 43.93 92 15.83 
2 5.12 27 44.49 93 12.67 
3 7.68 28* 45.00 94 9.50 
4 10.24 29 45.00 95 6.33 
5 12.80 30 45.00 96 3.17 
6 15.36 : : 97* 0 
7 17.79 98 0 
8 20.08 99 0 
9 22.24 75 45.00 100 0 
10 24.28 76 45.00 : t 11 26.20 77 45.00 
12 28.01 78~'r 45.00 
13 29.72 79 43.53 120 0 
14 31.34 80 42.33 121 0 
15 32.85 81 41.33 122* Repeat cycle 
16 34.27 82 40.40 starting at 
17 35.60 83 39.53 o s 
18 36.85 84 38.73 
19 38.01 85* 38.00 
20 39.09 86 34.83 
21 40.08 87 31.67 
22 41.00 88 28.50 
23 41.85 89 25.33 
2/+ 42.61 90 22.17 

*Denotes transition points from one mode to another 
(i.e., acceleration to cruise). 
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SECTION VI 

TEST RESULTS 

This section presents the results of both the track (ETS) and 
dynamometer testing. These tests were of four m,ajor types: range at 
constant speed, range under the SAl': J227a driving schedules B~ C and 
D, best effort accelerations? and road load determination tests. The 
results are presented in separate subsections with a corresponding 
summ~lry table of pertinent test data. All test data were recorded in 
customary U •. 8. units, but are reported in this section in both S.l. 
(metric) and U.S. units. Appendix E is a tabulation of all track and 
dynamometer test data. 

A. RANGE AT CONSTANT SPJ~ED TESTS 

Due to the limited length of the runway? no constant speed tests 
were performed at the ETS facility,. Two 88 km/h (55 mi/h) and three 
56 km/h (35 mi/h) constant speed tests were conducted on the 
dynamometer at the JPL Automotive Test Facility. Speed was held 
constant to within + 5% of the nominal value and the test.s were 
terminated when either the battery pack voltage fell below 70 V dc 
(1.3 volts per cell) or the vehicle speed could not be held to within 
5% of the nominal value. The 88 km/h (55 mi/h) ~md .56 km/h (35 mi/h) 
test data are shown in Table 6-1 and 6-2 respectively. 

The 6% and 5% difference in range of tests .5 and 9~ respectively, 
as compared to test 7 of the constant speed 56 km/h (35 mi/h) , is a 
combination of the difference in battery temperature at the end of 
test and lesser power demand resulting from a reduced vehicle load. 
The variable vehicle load resulting from disc brake drag is discussed 
in detail under Section VII 1 Discussion and Problems. 

In the! limited number of steady-state tests performed, the 
repe.::tt.ability t..ras satisfactory although the difference between the 
larg€!st and smallest ranges at 56 km/h (35 mi/h) was 6.7%. The major 
source of the variation was later found to be the result of the drag 
of the disc brakes. The drag of the brakes is not only non--repeatable 
from test to test, but also changed during a single test. The brake 
drag effect is described in more detail in Section VII, Discussion and 
Problems 0 The difference in the battery electrolyte temperature, as 
reflected by the end of test temperature, is also a known contributor 
to umge variation. Although, in the case of the 56 km/h (35 mi/h) 
teste: the total energy from the batteries: (electrolyte temperature 
effects would show up there) differed by less than 1%. 

B. DRIVING CYCLE RANGE TESTS 

'1'0 establish uniform procedures for the testing of an electric 
vehicle~ Le. 9 stop-'and-go driving~ the SAE has established four 
driving cycles for electric vehicles. The driving cycles exercise the 
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vehicle in a near "normal" manner (Le., accelerate, cruise, coast, 
brake, and idle), but also lead to test repeatability and 
standardization. The exact requirements of these cycles are presented 
in Section VI, SAE J227a: "Electric Vehicle Test Procedure" (see Ref. 
1-1). Additional definition has been added to these driving schedules 
which are used at JPL. The form of the cycles used at JPL are 
described in detail in the Test Methodology section of this report and 
referred to as IiJPL Standardizaton of SAE J227a Driving Cycles." Two 
schedule D's, two CIS, and one B test were completed at the JPL 
dynamometer facility. In addition, two schedule C tests were 
conducted at the ETS facility. All tests were terminated as a result 
of the vehicle being unable to match the acceleration ramp in the 
prescribed time. 

Table 6-3 summarizes the results of the Schedule B cycle test. 
Because of the good repeatability demonstrated in the D and C cyclic 
tests, the limited requirements the B cycle places on the vehicle and 
a desire to conserve test time, only one B cycle test was deemed 
necessary. Due to an equipment failure, the battery amp-hour 
discharge data during the B cycle test were not recorded. 

Table 6-4 summarizes the results of the Schedule C cyclic 
tests. The difference in range of 5% is attributed to the difference 
in battery temperature at the end of each test. Again the rule of 
thumb is a 1% change in capacity per each degree Celsius of 
temperatures accounts for the 5% range difference. The use of the 
2Soc (820 F) starting temperature was deliberate and was an attempt 
to match the end of test conditions for the "c" cycle tests conducted 
at the ETS facility. 

Table 6-5 summarizes the results of the Schedule D driving cycle 
tests. It can be seen the the overall results of these two tests 
agree closely. The ending temperature difference of 40C (7°) 
relates closely to the 3.7% difference in battery energy and in the 
vehicle range. Note that the overall vehicle efficiency, as reflected 
in the battery energy consumption remained virtually constant. 

C. TRACK DRIVING CYCLE TEST RESULTS 

Two Schedule C driving cycle tests were conducted at ETS. No 
vehicle warm-up was conducted prior to the track tests other than 
towing the vehicle approximately 274 m (9000 ft) from the garage to 
the runway. For test number 20 the ambient temperature ranged from 31 
to 39°c (88 to 1030 F) and winds varied from 0 to 4.8 km/h (0 to 3 mi/h). 
For test 21 the temperature and wind variation were from 300 to 36°C 
(860 1:0 970 F) and from 0 to 8 km/h (0 to 5 mi/h) respectively. 
The warm environment led, at least in part, to high after-test battery 
temperature. Note that test 20 was interrupted for nine minutes to 
allow for an aircraft landing. As discussed in Reference 5-2, 
interruptions of this type allow battery recuperation and directly 
affect the range results. Table 6-6 summarizes the results of the 
track Schedule C cyclic tests. 
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D. Tru\CK TO DYNAMOMETER COMPARISONS 

Dynamometer testing of the C cycles was carried out to the same 
conditions as was done on the track, except for the towing of the 
vehicle the 274 m (9000 ft) from the garage to the runway, and except 
for the ambient temperature variation. The dynamometer facility 
temperature was controlled at 21 °c + 20C (700]r), and during 
track tests at ETS the ambient temperature ranged from 31 to 390c 
(8S to 1030F). Table 6-7 lists the averages of the track and 
dynamometer Schedule C results for comparison purposes. It can be 
s,~en that the distance per cycle agrees quite closely, which indicates 
the driving techniques between the track and the dynamometer are 
consistent. The remaining areas of difference between the track and 
the dynamometer are range, regeneration energy and the ambient 
temperature conditions. A 1. 5% increase in track range can be 
attributE~d to the battery endi.ng temperature difference. The 
remaining factors that could account for range differences between the 
track and the dynamometer are the vehicle warm-up resulting from the 
274 m (9000 ft) tow and the ambient temperature. However, no analysis 
to quantify the difference was attempted. 

E. ENERGY CONSUMPTION 

En'~rgy consumption and road power requirements were determined 
using methods similar to those given in SAE Test Procedure J227a, 
Section 10, Vehicle Road Energy Consumption. For the SAE procedure, 
three pairs of the coastdown tests are averaged for the full velocity 
profile 0 The data from Table 6--S are an average of 24 separate coast
down tests (i.e., 12 pairs) which were conducted on the separate 
days. The results of the calculations represent the energy required 
by the vehicle to·overcome aerodynamic and rolling, including part of 
the transmission energy losses. This is not the energy needed from 
the vehicle batteries to propel the vehicle at various speeds. The 
battery~ controller, motor, and a majority of the transmission energy 
losses are excluded from the energy consumption values reported here. 

Table 6-S is a tabulation of the time increment required to 
coast between each of the velocity increments listed. Figure 6-1 
shows the same data graphically. After plotting the data from Table 
6-··S the curve of Figure 6-1 was fitted to provide some smoothing. 
"Smoothed" values of time were read from this curve and are included 
in Table 6-S. The smoothed values were used in the subsequent 
calculations of road energy and power. The road power and energy 
consumption were calculated using the appropriate equations from SAE 
Procedure J227a. The results of these calculations are given in Table 
6-··9 and are plotted in Figures 6-2 and 6-3. 

F. MAXIMUM EFFORT ACCELERATION 

Tests to measure the vehicle's maximum effort acceleration 
capability were conducted at t.he ETS track and on the dynamometer. 
Although the agreement between the two sites is reasonable, 
particularly at 40% and 80% depth of battery discharge, the 
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dynamometer results are not discussed here. The lack of vehicle 
warm-up had a very noticeable effect on the dynamometer results at 0% 
depth of discharge. In addition, the possibility of tire-roller 
slippage at low speeds led to the decision not to use the dynamometer 
acceleration data here. The track data is complete and, by itself, 
shows the vehicle's acceleration and gradeability (see next section) 
capabilities. 

Table 6-10 shows the average of two accelerations, one in each 
direction of the runway for three levels of battery depth of 
discharge. The Table 6-10 entries are in terms of the time increment 
required for each velocity change shown and have been used to derive 
Figure 6-4 as absolute values. The curves of Figure 6-4 were fitted 
to provide some smoothing for the purpose of the acceleration and 
gradeability calculations. "Smoothed" values of incremental time were 
determined from the fitted curves and are included in Table 6-10. 

As described on page 5-20, in the Methodology section, the 
vehicle's batteries were discharged between accelerations by driving 
the vehicle at 30 mi/h and measuring the cumulative battery energy 
consumed. The vehicle's acceleration performance from 0-48 km/h (0-30 
mi/h) was fair in that even at 80% DoD the time was just slightly over 
12 seconds. The top speed attainable however was noticeably affected 
by the battery state. At 80% DoD a top speed of only 88 km/h (55 
mi/h) was possible and required nearly a minute to reach. 

G. MAXIMUM GRADEABILITY 

The "smoothed" data of Table 6-10 were used to calculate the 
vehicle's acceleration rate and gradeability per the SAE J227a Test 
Procedure. The results of these calculations, shown in Table 6-11 and 
Figures 6-5 and 6-6 represent the acceleration rate and maximum 
velocity an SCT Rabbit can achieve at different road grades. ,The 
effects of battery depth of discharge are included in the 
calculations. The relationship used to calculate the acceleration 
rate and gradeability, as taken from Ref. 1~1, were: 

where 

and a = 

G = 100 tan (sin-1 Ca) 

G is the grade at speed V expressed in percent 

a is the acceleration rate at speed V in mi/h/s 

c is a units conversion constant whose value is 0.455 when 
the units bf a are mi/h/s 

Vn - Vn- l 
t - t n n-1 

V = 

6-4 

V + V 1 n n-
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Table 6-1. SCT Rabbit Constant Speed 56 km/h (35 mi/h) Range Test Results (Dynamometer)* 

u.s. CUSTOMARY UNITS 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. mi Wh Wh Wh/mi . Ah Ah Wh of of 

Regen 

5 79.5 15089 8.5 190 149.9 184.0 22949 72 78 

7 84.8 15226 9.6 179.5 152.3 181.1 22005 75 86 

9 80.4 15038 8.3 187 147.4 175.2 21922 73 83 

Average 81.6 15118 8.8 185.5 149.8 1180.1 22292 
0\ 
I 

l-' 
l-' 

81 Units 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. km MJ MJ MJ/km Ah Ah MJ °C oC 

Regen 

5 128 54.320 .030 .424 149.9 184.0 82.62 22 26 

7 136.4 54.813 .034 .402 152.3 181.1 79.22 24 30 

9 129.3 54.136 .029 .419 147.4 175.2 78.92 23 28 

Average 131.2 54.423 0.31 .415 149.8 180.1 80.25 

a - Average of five batteries 

* See Appendix F 



Table 6-2. SCT Rabbit Constant Speed 86 km/h (55 mi/h) Range Test Results (Dynamometer)* 

u.S. CUSTOMARY UNITS 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. mi Wh Wh Wn/mi ' Ah Ah Wh of of 

Regen 

3 44.8 11707 18.4 261 118.7 149.3 19069 74 91 

4 43.8 11321 6.1 258 114.1 140.2 17422 72 98 

Average 44.3 11514 12.25 259.5 116.4 144.8 18245 

0\ SI Units 
I 

t-' 
N 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. km MJ MJ MJ/km Ah Ah MJ oC °C 

Regen 

3 72.1 42.145 .066 .584 118.7 149.3 68.65 23 33 

4 70.5 40.756 .022 .578 114.1 140.2 62.72 22 37 

Average 71.3 41.450 .044 .581 116.4 144.8 65.68 

a - Average of five batteries 

* See Appendix F 



Table 6-3. SCT Rabbit Driving Schedule B Test Results (Dynamometer)* 

u.s. CUSTOMARY UNITS 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. mi Driven Wh Wh Wh/mi Ah Ah Wh of of 

Regen 

10 47.4 234 16570 432.6 350 b 192.4 23907 70 82 

SI Units 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
0\ 

No. km Driven MJ MJ MJ/km Ah Ah MJ °C °C I 
I-' 

Regen UJ 

10 76.3 234 59.652 1.56 .782 b 192.4 86.07 21 28 

a - Average of five batteries 

b - Equipment failure 

* See Appendix F 



Table 6-4. SCT Rabbit Driving Schedule C Test Results (Dynamometer)* 

u.s. CUSTOMARY UNITS 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. mi Driven Wh Wh Wh/mi Ah Ah Wh of of 

Regen 

24 38.6 107 13170 343.1 341 132 156 18651 82 100 

25 36.7 104 12687 305.9 346 127.7 153 18309 74 92 

Average 37.7 105.5 12929 324.5 343.5 129.9 154.5 18480 

0'\ SI Units I 
f-' 
.j::-

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. km Driven MJ MJ MJ/km Ah Ah HJ °C oC 

Regen 

24 62 107 47.412 1.24 .762 132 156 67.14 28 38 

25 59 104 45.673 1.10 .774 127.7 153 65.91 23 33 

Average 60.5 105.5 46.542 1.17 .768 129.9 154.5 66.53 

a - Average of five batteries 

* See Appendix F 



Table 6-5. SCT Rabbit Driving Schedule D Test Results (Dynamometer)* 

U.S. CUSTOMARY UNITS 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. mi Driven Wh Wh Wh/mi Ah Ah Wh of of 

Regen 

6 25.8 26 9045 240.7 351 91.9 115.6 14192 72 87 

8 26.8 27 9372 240.6 350 94.2 118.4 15175 75 90 

Average 26.3 26.5 9281 2"" e:: t; 'It;{\ t; 0':). ('It; 117 14683 "1'V.Vj JJV.J oJ""'_"""" ...... ' 

0'\ SI Units 
I ...... 

\.Jl 

Battery 
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. km Driven MJ MJ MJ/km Ah Ah MJ oc oC 

Regen 

6 41.5 26 32.562 .867 .784 91.9 115.6 51.09 22 30 

8 43.1 27 33.739 .866 .782 94.2 118.4 61.83 24 32 

Average 42.3 26.5 33.150 .866 .783 93.05 117 52.86 

a - Average of five batteries. 

* Appendix F 



Table 6-6. SCT Rabbit Driving Schedule C Test Results at ETS (Trac~)* 

U.S. CUSTOl1ARY UNITS 

Battery 
Ba ttery Energy Energy Battery Amphours Battery Energy Battery Temp.a 

Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After, 
No. mi Driven Wh Wh Wh/mi . Ah Ah Wh of of 

Regen 

20 41.9 117 13320 670 318 135.3 167.2 c 74 100 

21 41.3 116 b b b 135.9 160.6 c 72 98 

Average 41.6 116.5 135.6 163.9 

SI Units 
0"-
J ...... Battery 0"-

Battery Energy Energy Battery Amphours Battery Energy Battery Temp.a 
Test Range, Cycles, Out, In, Consumption, Out " Recharge, Recharge, Before, After, 

No. km Driven MJ MJ MJ/km Ah Ah MJ °C °c 
Regen 

20 67.4 117 47.952 2.41 .711 135.3 167.2 c 23 38 

21 66.5 116 b b b 135.9 160.6 c 23 36 

Average 67 116.5 135.6 163.9 

a - Average of three batteries * Appendix F 
b - Equipment failure 
c - Measurement of recharge energy at ETS 

not performed because instrumentation not 
available 



Table 6-7. SCT Rabbit Track to Dynamometer Comparison SAE J227a Driving Schedule C* 

U.S. CUSTOMARY UNITS 

Battery 
Range Battery Energy Energy Battery Temp.a 

Test Range, Cycles Per Cycle, Out, In, Consumption, Before, After, 
Location mi Driven mi Wh Wh Wh/mi of of 

Regen 

Tracka 41.6 116.5 .357 l3320c 670c 3l8c 73 99 

Dynamometerb 37.7 105.5 .357 12929 324.5 343.5 78 96 

Difference 9% 9% 0 2.9% 51.6% 8% 5 3 

0- SI Units I 
I-' 
'-J 

Battery 
Range Battery Energy Energy Battery Temp.a 

Test Range, Cycles Per Cycle, Out, In, Consumption, Before, After, 
Location km Driven km MJ MJ MJ/km oC °C 

Regen 

Tracka 67 116.5 .575 47.452c 2.4lc .71lc 23 37 

Dynamometerb 60.5 105.5 .573 46.542 1.17 .768 25.5 35.5 

Difference 9% 9% 0 2.9% 51.6% 8% 2.5 1.5 

a - Average values from Table 6-6 * Appendix F 
b - Average values from Table 6-4 
c - Data from track test number 20 only 



Table 6-8. Track Coastdown Data 

Velocity Average Time "Smoothed" Time 
Increment, Velocity, Increment, Increment, 

km/h mi/h km/h mi/h s s 

88.5-80.5 55-50 84.5 52.5 7.85 7.57 

80.5-72.4 50-45 76.4 47.5 8.64 8.53 

72.4-64.4 45-40 68.4 92.5 9.42 9.61 

64.4-56.3 40-35 60.3 37.5 10.19 10.82 

56.3-48.3 35-30 52.3 32.5 12.18 12.19 

48.3-40.2 30-25 44.2 27.5 13.67 13.73 

40.2-32.2 25-20 36.2 22.5 15.82 15.46 

32.2-24.1 20-15 28.1 17.5 17.53 17.42 

24.1-16.1 15-10 20.1 12.5 19.73 19.62 

Table 6-9. Road Energy and Power 

Velocity Average 
Increment, Velocity, Energy, Power, 

km/h mi/h km/h mi/h kW/h kW/h kW hp 
kin ---mr 

88.5-S0.5 55-50 84.5 52.5 0.216 0.300 15.7 21.1 

80.5-72.4 50-45 76.4 47.5 0.192 0.266 12.6 16.9 

72.4-64.4 45-40 68.4 42.5 0.170 0.236 10.0 13.4 

64.4-56.3 40-35 60.3 37.5 0.151 0.210 7.83 10.5 . 
56.3-4S.3 35-30 52.3 32.5 0.134 0.lS6 6.05 8.11 

48.3-40.2 30-25 44.2 27.5 0.119 0.165 4.54 6.09 

40.2-32.2 25-20 

32.2-24.1 20-15 28.1 17.5 0.094 0.130 2.28 3.06 

24.1-16.1 15-10 20.1 12.5 0.OS4 0.116 1.45 1.94 
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Table 6-10. Maximum Effort Acceleration (Track) 

Incremental Incremental Time-Sec. for Three Battery Depths of Discharge 
Velocity 0% 40% 80% 

km/h mi/h Meas Smooth Meas Smooth Meas Smooth 

0-8.0 0-5 1.40 1.07 1.37 1.05 1.61 1.21 

8.0-16.1 5-10 1.12 1.32 1.11 1.31 1.36 1.49 

16.1-24.1 10-15 1.50 1.64 1.25 1.62 1.50 1.83 

24.1-32.2 15-20 2.05 2.04 2.37 2.01 2.37 2.25 

32.2-40.2 20-25 2.77 2.53 2.75 2.50 2.87 2.76 
0'1 
I 

40.2-48.3 25-30 2.65 3.14 2.62 3.10 2.62 3.39 ...... 
\0 

48.3-56.3 30-35 4.26 3.90 4.00 3.85 3.62 4.17 

56.3-64.4 35-40 4.17 4.83 4.12 4.78 5.25 5.13 

64.4-72.4 40-45 5.69 6.0 5.12 5.93 5.50 6.31 

72.4-80.5 45-50 7.42 7.44 7.32 7.36 7.74 7.76 

80.5-88.5 50-55 11.02 9.23 10.33 9.14 11.98 9.53 



Table 6-11. Acceleration Rate and Gradeability 

Acceleration Rate at Three Battery 
Incremental Depths of Discharge % Gradeabi1ity At 
Velocity 0% 40% 80% Three Battery Depths of Discharge 

km/h mi/h km/h/s mi/h/s km/h/s mi/h/s km/h/s mi/h/s 0% 40% 80% 

0-8.0 0-5 7.52 4.67 7.63 4.74 6.65 4.13 21.8 22.1 19.2 

8.0-16.1 5-10 6.07 3.77 6.15 3.82 5.41 3.36 17.4 17.7 15.5 

16.1-24.1 10-15 4.89 3.04 4.96 3.08 4.39 2.73 14.0 14.1 12.5 

24.1-32.2 15-20 2.94 2.45 2.99 2.48 3.57 2.22 11.2 11.4 10.2 

32.2-40.2 20-25 3.17 1. 97 3.22 2.00 2.91 1.81 9.0 9.1 8.3 
C\ 
I 40.2-48.3 25-30 2.56 1.59 2.59 1.61 2.37 1.47 7.3 7.3 6.7 N 

0 

48.3-56.3 30-35 2.06 1.28 2.09 1.30 1.43 1.20 5.8 5.9 5.4 

56.3-64.4 35-40 1.66 1.03 1.69 1.05 1.56 0.97 4.7 4.8 4.4 

64.4-72.4 40-45 1.34 0.83 1.35 0.84 1.27 0.79 3.8 3.8 3.6 

72.4-80.5 45-50 1.08 0.67 1.09 0.68 1.03 0.64 3.0 3.1 2.9 

80.5-88.5 50-55 0.87 0.54 0.89 0.55 0.84 0.52 2.5 2.5 2.4 



SECTION VII 

DISCUSSION AND PROBLEMS 

The purpose of this section is to convey information and 
observations regarding the SCT Rabbit that haVE~ no direct bearing on 
the baseline performance results. Problems encountered with the 
vehicle are also discussed. 

A. GENERAL 

During the baseline testing the vehicle proved to be acceptably 
reliable (some minor failures occurred, but were readily corrected) 
and was considered "easy to drive" by the test drivers. The vehicle 
el'E~ctrical design allows for good accessibility to the internal 
components for rework or any required maintenance. The basic vehicle 
design allowed for safe operations during all test phases and required 
no major modifications. The conversion of the Volkswagen instrumenta
tion cluster from basic internn1 combustion engine to all-electric is 
functional and convenient to Ufle. 

B. SCT RABBIT CONTROL STRATEGY 

The SCTRabbit employs a shunt-wound.dc motor with a separately 
excited field. Control of the motor speed is solely by means of field 
weakening; there is no armaturE! chopping. There are several 
advantages to this strategy: nimplicity of the control circuit, 
efficienc:y of the controller, and automatic maximum regeneration. 
Since the power requirements of the field are modest (0.65 kW 
maximum), the controller does not need components capable of large 
electrical currents. In particular, it does not need components 
capable of chopping large currEmts. Not only does this allow for a 
silnp1er controller, it also results in an efficient controller because 
the major portion of the traction energy is not chopped. Since the 
motor field is at maximum strength, when the driver's foot is removed 
from the accelerator pedal, maximum regeneration is immediately 
available. 

The particular implementation of the control strategy chosen by 
SCT has, however, two major disadvantages. These are: (1) the motor 
base speE~d of 1800 rev/min reduces the amount of regeneration 
possible, and (2) the battery cmergy consumed during non-motive 
periods is large. These are discussed in more detail below. 

As an aid to uriderstanding the characteristics of the Rabbit 
control logic during stop-and-go driving, energy usage was analyzed as 
a function of the five phases of the SAE procedure J227a driving 
schedules (acceleration, cruise, coast, brake and idle). Figures 7-1, 
7-2, and 7-3 depict the energy division for typical SAE J227a B, C, 
and D driving schedules respectively. The three cycles are compared 
directly in Figures 7-4 and 7-5. As expected for all the cycles, over 

7-1 



74.3 

Wh/CYCLE 
EXPENDED 

56.3% 

COAST 

~-=::::::~=======~ (0.328 Wh) (0.4%) 

ENERGY EXPENDED 
DURING ONE CYCLE 

(b) REGENERATION ENERGY 
AS A FRACTION OF 
TOTAL ENERGY EXPENDED 

BRAKE 
(1.8 Wh) (2.5%) 

IDLE (10.1 Wh) 

ENERGY/CYCLE 
RETURNED THROUGH 
REGENERATION 
(1.8 Wh) (2.4%) 

Figure 7-1. SCT VW Rabbit "B" Cycle Energy Split 
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Figure 7-2. SCT VW Rabbit "c" Cycle Energy Split 
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half of the total energy from the batteries was expended during 
acceleration and another large part was used during cruise. However 
the amount of regeneration energy realized was small and the energy 
expended during non-motive portions of the Band C cycles was a larger 
fraction of the total than expHcted. 

The majority of the regeneration benefits occurred during the 
coast portion of the cycles. For the tests described here, four 
factors limited the amount of regeneration achieved; (1) the 
self-imposed requirement to follow the standardized driving schedules 
(which rHquired some use of the accelerator pedal during coast since 
the deceleration rate under maximum regeneration was greater than 
allowed by the schedules (see pages 5-21 to 5-25), (2) the particular 
motor base speed chosen by the vehicle manufacturer below which no 
regeneration is possible, (3) the gears selected during the actual 
test and (4) the recommendation by SCT to depress the clutch whenever 
the brakes are used. The shift points recommended by SCT (see page 
5--20) were used for all tests. This means the cruise portion of the B 
cycles were driven in second gear, the C cycles in third gear, and the 
D cycles in fourth gear. The corresponding motor speeds were 2300, 
2290, and 2600 rpm respectively. The incremental motor speeds until 
the. base speed of 1800 rpm were reached, were 500, 490, 800 rpm. 
Be~cause of the relatively short coast times allowed, the drivers were 
instructed not to attempt a down.shift during coast. Downshifting may 
have increased the regeneratiion energy (although even that may not be 
true beca.use of the time required to accomplish the gear change) but 
the amount would be expected to be small. 

Figures 7-1 and 7-2 show that significant fractions of the total 
bllttery energy were consumed in non-motive portions of the Band C 
schedules. During a single B cycle 17.3% (12.6 Wh) and during the C 
cycle 14.0% (17.0 Wh) were used during coast, brake and idle. (Note 
that the D cycle non-motive energy of 15.4 Wh is about the same 
m~lgnitudE! as for the Band C cycles but represents only 4.4% of the 
total D cycle energy.) To first: order the penalty of this non-motive 
energy in terms of vehicle range can be estimated with the aid of 
Figure 7--6. Figure 7-6 is a plot of the available battery energy 
versus the average power level as derived from the J227a B, C, and D 
cycle driving tests. (See Tables 6-3 through 6-5.) If the SCT Rabbit 
were turned off during coast, brake, and idle, then the average power 
d(~manded would be reduced from 3.72 kW to 3.08 kW and from 5.45 kW to 
4.69 kW for the Band C cycle tests respectively. The corresponding 
new energy efficiencies would be 300 Wh/mi and 308 Wh/mi. From Figure 
7--6, the corresponding energy available at the reduced power levels 
would be 171 kWh and 14.3 kWh. Then the range which would be 
predicted for the Band C cycles, respectively, would be 91.6 km 
(57.0 mi) and 74.9 km (46.5 mi). Eliminating all the energy expended 
for non--llIlotive purposes would give a range extension of 16.8% for the 
B cycle and 18.9% for the C cycle. 

A llIlore practical plan might be to eliminate only the energy 
expended during the idle, thus keeping the vehicle electrically live 
during coast and brake. An analysis similar to that above leads to an 
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average power demand of 3.18 kW and 4.66 kW for the Band C cycles, 
repsectively. The corresponding energy efficiencies are 310 Wh/mi and 
32.6 Wh/mi, while the total battery energy available at reduced power 
levels are 16.9 kWh and 13.9 kWh. The ranges predicted then are 
87.9 km (54.6 mi) for the B cycle and 68.9 km (42.8 mi) for the C 
cycle. Thus eliminating only the non-motive energy expended during 
the idle periods (i.e., 10.7 Wh for the B cycle and 10.8 Wh for the C 
cycle) would give a range extension of 13.2% and 11.9% for the Band C 
cycles respectively. 

C. CO~!PARISON TO OTHER ELECTRIC VEHICLES 

A qualtitative evaluation of the Rabbit has been made by 
comparing the range performance described in this report with the 
rE!sults reported in Refe"rence 5--1, where test results for 22 electric 
vehicles are reported. The vehi.cles were tested specifically for the 
purpose of assessing the state-of-the-art of electric vehicles in 1977 .. 

Figure 7-7 is a plot of vehicle range for constan~-speed 
operation versus vehicle speed. The vehicles from Reference 5-1 fell 
ill.tQ two broad categories. The average of each of these two 
c~l"tegori.E!S is denoted by light dashed lines. The Rabbit range is well 
ahove thE! average of the lower group of vehicles, and is only slightly 
below thE! range of the best vehi.cles. Since no effort was made to 
correct for the inevitable differences in test conditions and/or 
tE?chniquE!s which exist between. the results of Reference 5-1 and this 
rE~port, the comparison of Figure 7-6 is only indicative of relative 
performance. In particular, the magnitude of the range difference 
between the average of the fou.r best and the SCT Rabbit must be used 
with caution. However it does seem fair to conclude that the SCT 
Rabbit is comparable to the best in the 1977 electric vehicles. 

D. PROBLEMS ENCOUNTERED DURING TESTING 

1" Motor Heating 

Prior to the start of v€!hicle baseline testing, a motor 
O'\rerheating problem was encountered during vehicle shakedown and 
driver familiarization tests. On several occasions, the vehicle's 
control logic limited the maximum current to 150A because of high 
motor temperature. The limited current followed extended 
a(=ce lerations or periods of cruise at speeds of 97 km/h (60 mi/h) and 
wns particularly noticeable where some upgrade was encountered. 
Several fixes were attempted by the manufacturer, such as changing 
control logic cards, and increasing the cooling fan speed. The final 
modification was to change thE! temperature at which the motor cooling 
fan is sl;Qitched to high speed" Originally, the logic was designed to 
switch the fan to high speed at lOOoC (2l20F) and limit the motor 
curren.t ,tiThen the motor temperature reached 11.50C (2390 F). It was 
dE~termin,ed by South Coast Technology, as a result of their own test 
activities, that lowering the temperature at which the fan changes to 
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high speed to 750c (l670F), while leaving the current limit point 
uIllchanged, would probably solve the problem. The change was 
incorpora.ted in the vehicle and no further motor over-temperature 
problems were encountered during dynamometer testing,* although the 
vehicle 1IIl0tor temperature comes within a few degrees of the current 
Umit poi.nt during 88 km/h (55 lIlli/h) constant speed tests. 

It was observed that during "0" schedule cycle tests, the motor 
tEimperature exceeded the ll50c (2390F) setting at which current 
limiting is to occur. This occurred during the latter portion of the 
tEists and did not affect the test outcome. At the time of the 
occurrence of the high temperature, the vehicle was in the cruise, 
coast, and brake portions of the schedule, and the maximum current 
dE!mand was less than the current limit of 150 A. Nominal current 
dE!mand during the cruise portion of a "0" schedule is about 98 to 100 A. 
Also, nel:lr the completion of the 88 km/h (55 mi/h) constant speed 
tests, as a higher current is demanded to maintain a constant vehicle 
speed, motor heating becomes more evident and the motor temperature 
increases to near the ll50C (2390F) current Umit setting. 

2" Motor Failure 

As part of the initial dynamometer and vehicle instrumentation 
dE~bugging process two 88 km/h (55 mi/h) tests were performed. These 
tests showed a significant difference in vehicle range of 
approxim~ltely 9%. Further investigation at JPL indicated the 
possibility of a faulty motor. The vehicle was transported to South 
Coast Teehnology for a more detailed examination and a decision was 
made by SCT to exchange the motor with a new unit. After installation 
of a new motor by SCT the vehicle was returned to JPL to start 
b.~seline tests. SCT later found, after additional diagnostic tests, 
that an E~lectrical short existed in the armature of the faulty motor. 

3. Controller Failure 

During the idle portion of one of the C Schedule driving cycle 
tests, the vehicle propulsion system shut down for no apparent -
reason. The vehicle was immediately restarted and the test was 
continued with no futher problems. An inspection was conducted on the 
electrical system to assure that all connections were proper. No 
obvious loose connections werEi detected. South Coast was notified of 
the problem and their recommendation was to change the controller 
logic card. S'everal tests were successfully conducted following the 
r~~placem4~nt of the suspected faulty card when again the problem 
o(~curred. After the second fElilure, the vehicle could not be 
restarted and it was determined that the logic control power supply 
card was at fault. This card was replaced and no further propulsion 
system shutdowns have occurred. 

*See note concerning Road Load Determination at beginning of report. 
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4. dc to dc Converter Failure 

Shortly after receipt of the vehicle at JPL, the dc to dc 
converter, which is used for charging the 12 V auxiliary battery, 
failed during an otherwise normal charge cycle of the traction 
batteries. The unit was returned to South Coast Technology for a 
failure analysis and repair or replacement. Since there were no spare 
converters available, the test program proceeded using an off-board 
charger for the auxiliary battery. During the course of the baseline 
tests, the repaired converter was returned to JPL and installed. 
However, after three charge cycles the converter again failed. 
Consequently, all the tests described in this part were performed 
without the on-board dc to dc converter and none of the energy usage 
reported here includes that used for the auxiliary battery functions. 
It is estimated that the auxiliary battery would consume less than 2% 
of the total energy. 

5. Brake Drag 

During the course of the dynamometer tests it was noted that the 
drag of the disc brakes had an unsuspected, deleterious effect on the 
data repeatability. Further, the brake drag is of sufficient 
magnitude to have a measurable effect on the vehicle range. It was 
recognized that disc brakes do drag and an overt decision was made 
before beginning the tests to accept the brake drag as an inherent 
characteristic of the SCT vehicle. Implicit in this decision was an 
assumption that the drag would be repeatable from test to test. This 
latter assumption has turned out to have been invalid, however it was 
not of large enough magnitude to invalidate the baseline tests. 
Because of the way the phenomenon appeared, some effort in terms of 
special diagnostic tests was expended in understanding and 
characterizing the problem. What follows is an account of the results 
of these special tests. 

The effect of the brake drag was noted during the 56 km/h (35 
mi/h) constant speed tests and is discussed here in that context. 
However, the effect was undoubtedly present during all tests. Since 
the brakes are used frequently during the cyclic tests, the brake pads 
are continuously repositioned and the drag effect was small. Since 
the phenomenom was apparently time dependent, it was not observed 
during the 86 km/h (55 mi/h) constant speed tests. Those tests were 
shorter than the apparent critical time of approximately 3600 s. 

It was observed during the 56 km/h (35 mi/h) constant speed 
tests that a reduction in battery power from about 7 kW down to 6 kW 
was occurring at approximately 3000 to 3600 seconds after start of the 
tests. Figure 7-8 depicts a typical manifestation of the phenomenon. 
Figure 7-9 is the same data as Figure 7-8, except the scale has been 
expanded for better resolution. The large spikes in Figure 7-8 and 
7-9 are a result of velocity adjustment by the driver and are partly 
the result of the choice of times at which data were recorded. The 
smaller magnitude, oscillation, which is particularly noticeable in 
Figure 7-9, is a result of a mismatch between the signal filtering and 
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the chopper frequency of the vehicle. (See page 4-6) Figure 7-10 is 
the temperature of the vehicle's motor. The drop in motor temperature 
from l24°F to l18°F correlates with the decrease in the power seen . 
in Figures 7-8 and 7-9. The shape of the battery power time curve is 
in marked constrast to the shape generally observed. Usually there is 
a rapid decrease in the required power as the vehicle "warms up" and 
this is followed by a more gradual decrease in power. Figures 7-11 
and 7-12 show the "usual" battery power curves for two other, similar, 
vehicles. As can be seen from these two figures, no major reduction 
in power occured following the warm-up period. 

A test was designed to eliminate (or implicate as the case may 
be) the dynamometer itself as the source of the problem. This test 
was conducted in the following sequence. First, a dynamometer 
calibration was performed. This was followed by a dynamometer 
coastdown of the SCT Rabbit (after an initial warm-up) while the 
vehicle was in the high power mode (approximately 7 kW battery power 
out). The vehicle was then operated at a constant 56 km/h (35 mi/h) 
velocity until a decrease in power occurred, similar to that shown in 
Figures 7·_·8 and 7-9, and the battery power dropped to about 5.7 kW. 
At that point a second dynamometer coastdown with the Rabbit was 
conducted. The vehicle was removed from the dynamometer and another 
calibration of the dynamometer was performed. 

The two dynamometer calibrations repeated within 1% of the 
results of similar calibrations which have been conducted over the 
pa8t two years. On the other hand, the vehicle coastdown times, as 
shown in Table 7-1, exhibited a large variation. 

Table 7-1. Dynamometer Coast Times 

High Power ( 7 kW) Mode 

Low Power (5.7 kW) Mode 

Difference 

88 to 72 km/h 
(55 to 45 mi/h) 

17 s 

18.5 S 

8% 

7-13 

64 to 48 km/h 
(40 to 30 mi/h) 

22..3 s 

26.2 s 

15% 

32 to 16 km/h 
(20 to 10 mi/h) 

31 s 

42 s 

26% 
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The conclusions from the above tests were: 

(1) The chassis dynamometer was not thE~ source of decreasing 
power phenomenon. 

(2) The decreasing power demand was independent of the 
vehicle's electrical system. 

(3) The reduced power demand, with continuous operation, is 
uniquely attributable to the vehicle, but the specific 
source could not bE! identified from these tests. 

The vehicle was instrumented with thermocouples on the wheel 
bearing housings, brake calipers, trans axle bearings, and the 
transmission. A subsequent 56 mk/h (35 mi/h) diagnostic test was 
performed. The results showed a close relationship between the brake 
caliper,wheel bearing temperatures, and the occurrence of the power 
reduction. Figures 7-13, 7-14, 7-15, and 7-16 show the brake caliper 
and wheel bearing temperature in comparison to the battery power. 

To confirm that the source of the problem was indeed the brakes, 
the brake calipers were removed and another 56 km/h (35 mi/h) test was 
conducted. The results clearly indicated that the disc brake drag was 
the cause of the reduced power phenomenon. Figure 7-17 shows the 
power out of the battery with the brakes removed. Further, note the 
significant difference in power required from the battery with the 
brakes in place (Figure 7-8) and when removed (Figure 7-17). No 
further diagnostic tests were performed and the brake calipers were 
re-installed for all remaining vehicle tests. 
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ELECTRIC AND HYBRID VEHICLE PROJECT 
DYNAMOMETER DATA SHEET 

JET PROPULSION LABORATORY 
California r,W;tule of Technology 
4800 Oak Gro,'e Dr. I PaJaaena, Caljf. 91103 

VEHICLE SeT - VW DATE ~- q - 29 

Page 1 of 2 

TYPETESTJ)";"·'~a C,'\.E; N/)" BATT. TYPE Pb-A £v-)30 
TEST NO. 01) fa ' TAPE NO. a' .2 '2. PARITY ERRORS YES - NO 

DRIVERS R F INSTRU Df>, R B 
PRETEST DATA 

DYNO J HP _2-. 2JL, AHP _2.!L2 INERTIAWT 3+15" LBS 

ODOMETER _1~-.i..s:.-. ~MI, TIRE PRESSURE L. ~t... fL., R • .5 (). D-
BA TTERY TEMPS: 1 -;?l-' 2 ~~, 3 ~17)' 4 -is~, 5 * OF 

LIFT PRESSURE -'-~ • ~ PSIG, AVG BATTERY S.G. L~!!L!L· L 
TEST START TIME , AMB TEMP 2'1 OF 

(164) 

POST TEST DATA 

ODOMETER _~~~L . ..2.., TIRE PRESS L.~!L. L, R. 5...2·..i 
NO. CYCLES , TIRE TEMPS L.l1!.-. _, R. /..3..J.. _OF 

LIFT PRESSURE ....L.L. jlPSIG, AVG BATTERY S.G. -'--'-1-1-. L 
MILES TRAVELED (ODOMETER) _ ~ s . a 
MECHANICAL COUNTERS: 

EBO _1. . ..Q~KWH,EMI _i. 5""" KWH,ABO _!1.L. jAH,EF !L>()~SWH 
(1 A) (2A) (3A) (4A) 

___ . _"'2 _!t~L"'2 
EBI __ • 'l ~KWH,EMO __ • ~~KWH,ABI __ L.ft!l.AH 

(lB) (2B) (3B) 

IDAC DATA 

EBO(560) _~.1L~~KWH 
EBI (561) _. ~~Jl..7.. KWH 

EMI (562) _...L. 2-'...L KWH 

EMO(563)_. ~JL~~KWH 
EF (564) _. ~~Jt1LKWH 

COMMENTS 

ABO 

ABI 

DISTANCE 

ELAPSED 
TIME 

(565) ___ • __ AH 

(566) __ • ___ AH 

(567) _~~ .1...J2.MI 

(202) _~~. ~ MIN 

lEsT IICtM\W .. Tcl '-!J\nEN' V.""'C\.E u ... S ;,y 

NOTE: NUMBERS IN ( ) ARE IDAC CHANNELS OR MECHANICAL COUNTER NUMBERS 

Figure A-I. Electric and Hybrid Vehicle Project 
Dynamometer Data Sheet 
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Page 2 of 2 
ET PROPULSION LABORATORY 

California Institute 01 Technology 
48000 •• G,o •• D,. I PaMdetld, Cali/. 91103 

POST TEST RECHARGE DATA 

DATE_'- q. '72 PROCEDURE DATE _______ _ 

." " TYPE TEST D TEST NO. DO' TAPE NUMBER A" J a 2 
TYPE CHARGER c.,-,\\; sT. e- , CURRENT LIMIT ~ s. AMPS 

VOLTAGE ADJUST A 1'1 " VOLTS, B VOLTS --------
END CHARGE TIME 

MECH CTRS AT END OF CHARGE: 

EBIR 14 .1.11 KWH, ABIR .ll_~· 57 AH, EBCIR • KWH 
0A) (6A) - (Walj)--

CALCULATIONS 

MILES PER KWH BATTERY = ~. JL~" MILES (I?ISTANCE/EBO) 

MILES PER AH BATTERY 

MILES PER CYCLE 

AVERAGE SPEED 

= O.~_, 0 7 MILES·(DISTANCE/ABO) 

JL . ..i-1-.1 MILES (DISTANCE/CYCLES) 

;= _--.:~-==-_ MPH (DISTANCE/E.T.) 60 

BATTERY AH EFFICIENCY -2-~ .. -.5..1 % (ABO/ABIR) 

BATTERY KWH EFFICIENCY == k-~.' 2-~ % (EBO/EBIR) 

WALL KWH EFFICIENCY __ .' __ % (EBO/EBCIR) 

COMMENTS 

h )0 ~~@.:::!..JS~.---:---!~LJfT}I....!~~t\~TL--....:C~E..M~I\..ntt.;t..a ..3i.'~c.q.'1~(.,II.3:L~i!IL--#-----":3~';1~ __ 

NOTE: NUMBERS IN ( ) ARE IDAC CHANNELS OR MECHANICAL COUNTER NUMBERS 

Figure A-l. Electric and Hybrid Vehicle Project 
Dynamometer Data Sheet <Continuation 1) 
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Data Sheet 1. 

For Section IV of J PL Procedure EHV 200.0 J (Best Effort Acceleration) 

I. Vehicle Under Test: Sc., go...\:>b;/SeriaINumber: nn)'1J/4g} 2. Date: '1- 5-71 
3. Test Number: if Driver: R. Ffl..c£M~i\/ Recorded By: J, S\'~ilV" 
4. Vehicle Odometer. Readings Starting (Step 6) /8~5.8 End (Step44) /9J4."3 
5. Fifth Wheel: Contact Force Starting (Step 20, Prep Section) :<.0 L '05 

End (Step 48) :< 0 l \0 s 
Tire Pressure Storti ng (Step 20, Prep Section) '-i 5 f..s i 

End (Step 48) 4 1 (? 5 ; 

6. Weather Station Start Temp (Step 4) ~~ () F End Temp (Step 50) 91 £) F 
Start Humidity (Step 4) sg '70 End Humidity (Step 50) ~ 870 
Barometer (Step 4) ]0.08 Barometer (Step 50) 

7. Tire Temperatures and Pressures: 

Prep Section (Step 6) Start (Step 4) End (Step 44) 

Location Temperature Pressure Temperature Pressure Temperature Pressure 

Left Front fR8 3"2- 70°F 33.5 7goP 37 
Left Rear rog 3(P . 6; 9 38.0 78 '10 
Right Rear (,g 3(0 7'2.· ~ 37.> 78.2 38.5 : 

Right Front (US 32- 7~. ~ 31..·5 80.5 3'-\,5 
Time Read 03 OQ Time Read \ \ D 2. Time Read L3"2.. ~ 
Track Temp N/A Track Temp 79.5 T rack Temp '8(p. Ce 

8. Shift Point Speeds Used Step 22: 

First to Second L7 MPH, Second to Third 2.4 MPH 

Third to Fourth 3(e MPH, Fourth to Fifth /VA MPH 

9. Vehicle Weight as Tested 3l'eoO Lbs 

Figure A-2. Data Sheet -- Best Effort Acceleration 
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JPL Proc EHV 200.01 

Data Sheet 1. (contd) 

For Secticln IV of JPL Procedure ~.QQ..;...O_I __ (Best Effort Acr;:eleration} 

Onboard Instrumentation (columns are listed by run number) 

--
Run 1 Pre Run 2 Pre Run 3 _. -

MeasurelTlent Prep Sec Step W E W E W E Step 8 10 ,..._--
Time II DO_ \)J 3 \ \ \ (g \\13 ' \\ 1.8 113:7 \\"\5 \\ '"\." '\\5"0 ,..., -

N/A N/A Bat W-h Out 
f-.Mot W-~Out N/A N/A 
f-.Bat A-h N/A N/A r;.()7 10.'-\1.\ 14510 \q.S~ ,),4·85 'l. fs.~y HE ro 13C\,Qf 
r.Motor 1 T 73.8 '75 ~() <il1i' '11 10 107.. 10 > IOct 

Motor 2 T 7'1 '75 $0 q'l. <1S -q (II 11 \\7 
r' Bat 1 T := 71 '71 .:1..1. 74 71./ 7( o . ?w 77 78 
f-. Bat 2 T _ 77.. 7'2. ..1:'1 "25 7f ''I 78 7~ ,.,9 

Bat 3 T 77.. ')3 74 ?~ 7(0 ?8 n 79 go 
Bat In T ? 2. . '7'K ~'1 '77 7B 23 <il1. 'AI ?? 
Bat Out''''r ?'i M ~5 ~I 'l2. <11 %K ~4> cto 
Heat si~l T 15._ ?l '&\.\ 1J 11 ('0, IOQ 10O )03 
Motor Air T 4>Cf -"' - - ~ - - -

. Seare T= 
---' 

. Wi nd SpE!ed o~5 0-5' 0-'-1 f)-I;, 0-3 0-/ 0-) 0-4 
& Direction e. S' ..$.. I) S S~ S£ 25''-._---

Pre Run 4 Pre Run 5 Pre Run 6 Pre .-
Measurement W E W E W E .-

TimE~ \\ s5 1,,00 11.." II~\,-\ Ill?? 1'2 '2. \) )1.31. IUS' I"Z..)~ \"1.\\, 
Bat W-~'Out 
Mot W-h Out 
Bat A-h- I.q.u.s Y'7.(,(O 15"l.f7 Sq ·l.\Go lOli .. {pO t~q. fS 7(,.14 f61..0 3' 8?ol.f~ 4u..\1. 
Motor fT \1.. II '-\ J1C; U2 " (p H'l 1\\') \ \ If /"l-O \\(" 
Motor ~[T "l.'l /1..5 1"2.7 1.]1 /3(} \")0 nJ /3'2.... )14 /3 "2.. 
Bat 1 T '7'1 ~O 1>1 <&1. '12 ~3 'l!5 g$ fS I? '7 
Bat 2 T - ~I 1'"l.. 8'J.. 'iN 'ill 'llS' 4f1 17 U' - t?lj 
Bat 3 T ~I g'2.. ~ ~3 'IN 8'"1 ~s l!(p ~~ ~'7 ga 
Bat In { '1~ ?/j 4 2:i ')7 '84 ?> 7£1 ~y ,2.. 
Bat OutT 9>3 '6 L '3 iiI V <"13 'B~ gl. (1) ~"2. 
Heat Si-;:,k T 110 /Q \10 ll~ 1\(" II cP n.3 1'1.. \ /"Z.I 1"2.(P 
Motor Air T - - - ~ - - - - - -
~are r-

ind Seeed 0-"\ 0 o-~ 0--7 0-3 O-~ 0-'7 5 .. '7 O-~ O-'if 
&"'r5fr'e"c'ho n SE: $E !LiE S S"" S S S' I S -

Figure A-2. Data Sheet 1 -- Best Effort Acceleration 
(Continuation 1) 
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JP~ Proc EHV.200.01 

Data Sheet 1. (contd) 

For Section IV of JPL Procedure EHV 200.01 (Best Effort Acceleration) 

Onboard Instrumentation (contd) 

Run ..:z..... Pre Run --L Pre Run~ Pre Run 

Measurement W E W E W E W 

Time J1",>1 J 7...,lJ }~Oft noll \1\1... 1"1"2.5 1330 
Bat W-h Out 
Mot W-hOut 
Bat A-h Itt1,4"1 1104,'11 illl.?' lW1.3Ct "1.1.. 'Ill 130.)1. ID,_I,J 
Motor 1 T t3 1'2.0 II? II §' I"l, I \\(P )\(p 
Motor 2 T )J })1. 13 "Z. fJ2. 131. 111 In. 
Bat 1 T 'Sl? U Sq ( (} 11 ttJ Q'3 
Bat 2 T ~q '\0 ttl 4"2, &(3 '"1$ 'I$' 
Bat 3 T <69 1I'J elO (I' Cj'l.. 43 '1 .' 
Bat In T 71.1 83 7t.1 78 ~lf 73 -'77 
Bat Out T ~?, <:i'\ "S.3 5 q,8 73'-t ~S" 
Heat Sink T ]?.} J'Z.2 12 ? ,-1..'-' 1"2.1 <''7 l'2.~ 
Motor Air T 
Spare T 
Wind Speed b-(, 0-1) '7- \ 0 g 0-\0 0-4 1I- \..) 
& Direction 5 S S\J sw. $W S ,S'-N 

-

Run Pre Run Pre Run Pre Run - -- --
Measurement W E W E W E W .-

Time 

Bat W-h Out 
Mot W-h Out 
Bat A-h 
Motor 1 T 
Motor 2 T 
Bat J T 
Bat 2 T 
Bat 3 T 
Bat In T 
Bat Out T 
Heat Sink T 
Motor Air T 

-S-oare r 
Wind Speed 
& Direction 

Figure A-2. Data Sheet 1 -- Best Effort Acceleration 
<Continuation 2) 
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Data Sheet 2. 

For Section V of jPL Procedure EWv ~DO.O! (Coastdown Tests) 

1 • Vehic Ie Under Test: 'SeT \\ ~ B 6 \ T Serial Number: /? g J'I II 4 8} 2. Date: '1- 4 - 7 'J 
3 • Test f'.~umber: Q. ----='-"----- Driver: t<, F ~ E ~"""-."'" Record by: r; S h 0.._ ~! r--' 

4. Vehicle Odometer Readings: Start (Step 6) J g ?. ~ . -z.... End (Step 60) 18'-1 '7, Cj 

5. Fifth Wheel: Contact Force 

Tire Pressure 

Start (Prep Sec 20) '2.0 l'oz 

StartJPrep Sec 20) 'I >" f > I 
End (Step 54) 20 \.. \'S 

End (Step 54) 48 f>' 
6. Wea'ther Station: Start Temp (Step 6) <e 4 End Temp (Step 58) 7 7 

7. Coastdown Data 

DATA SET 1 

RelEASE 

SPEED MPH 

DATA SET 2 

RELEASE 

SPEED 3.2. MPH 

I 

Start Humidity (Step 6) 50 /0 
Barometer (Step 6) 

End Humidity (Step 58) ~ 5 70 
Barometer (Step 58) 

Note: The data is in two rets. The first data set is for a releare speed of 
57 mph. The second ret is for the iower reieore speed (approx 35 mph) 

Run Number 1 2 3 4 5 6 7 8 9 10 

Run Direction W E W E W E W E W E 
Release Time IV 05 o!?Sq lo'}05 0'\ H O'fl(p '0'(2.0 0'15" 100? 1014 (Ol~ 
Wind Speed 0 0 J I ~ 2.. '2.... '2...... "2.... 0 
Wind Direction - - 5 ~ ;: ? 5G:. 5 ~ -
Ambient Temp I 4>~ I ~-Z ~~_1_~7 I (07 I ~7 ~ 7 _J~j_. ~ 9.1 yr? 

Run Number 11 12 13 14 15 16 17 18 J9 20 

Run Direction W E W E W E W E W E 
Release Time OCj1."l On.<f b93) 0(1'7 ocnt. e'14(, \03D lO34 )O3~ IO~lt 
Wind SQeed ) <- < J 0-'\ l-3 1-<" 0 0-"\ 3 
Wind Direction 51,..) \..:) 5 55W 5 £- \JJ - S\,.l > 
Ambient Temp ~7 ~7 ~7 &7 ~7 &'1 70 7-; 7ll 7:5 

Figure A-3. Data Sheet 2 -- Coastdown Tests 
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Date Sheet 2. (conti nued) 

8. Tire Temperatures and Pressures: 

Start (Step 18) End (Step 54) 

location Temperature Pressure Temperature Pressure 

left front G4.S"'F 3 LL'? 7 <i. '4 Dr- sS,$' 
left Rear &(;.0$ 34.0 . ?cr,y 3Cj· S 
Right Rear ~ '5), ~ 38.0 ~o. 8 39.S 
Right Front (,:3,5 34.0 7C:;, ~. 35,5 

Time Recid o i')O Time Read il°'-
Track Temp 60 0 F Track Temp 8\·5 

9. Comments: 

Figure A-3. Data Sheet 2 -- Coastdown Tests (Continuation 1) 
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APPENDIX B 

RECORDED DATA PARAMETERS 
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RECORDED DATA PARAMETERS 

The attached tables contain the abbreviations used for column 
headings in the Tabulated Chassis Dynamometer data output located in 
Appendix C. Included are the equations used for the calculated data. 

The table columns contain: 

COLUMN 

SYMBOL 

PLOT 

CODE 

DESCRIPTION 

The column number, from the left, that the 
abbreviation occurs. 

The column heading symbol, or abbreviation. 

Equals YES if this is a default plot parameter. 
Note that all parameters can be plotted. 

Equals I if an IDAC data; equals C if a 
calculated parameter~ 

Give a description of column contents, 
including equations if this is a calculated 
parameter. 
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Column 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

1'7 

Symbol 

RUN 

EB 

TIME 

VEL 

DIST 

HPDYNO 

HPROAD 

HPIW 

HPAERO 

TPOS 

APOS 

DSS 

PBO 

HPROLL 

DTEFF 

%AERO 

%ROLL 

Table B-1. Part 1, General Parameters 

Plot 

NO 

NO 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

YES 

NO 

YES 

YES 

YES 

YES 

Code 

1 

I 

1 

I 

I 

I 

e 

I 

e,I 

I 

I 

I 

I 

e 

e 

c 
C 

B-3 

Description 

--"'--------------

Test run number 

Emission bench number. Equals 
o for electric only cars 

Elapsed time SLnce start of 
recording 

Vehicle velocity 

Distance traveled 

Dyno absorbed power 

Road load powers; = 
HPAERO + HPROLL 

Inertia weight power 

Aero hp = (VEL/SO)3 x 
HP aero @ 50 mi/h if 
given, else = HYDYNO 

Carburetor throttle position, 
not used 

Accelerator pedal position, 
not used. 

Drive shaft or half axle 
speed 

Battery power out, hp 

Rolling load, = RDL50 = 
(RDL1S - RDLSO) (VEL-50) 

(15 - SO); 
where RDLSO = rolling load at 

50 mi/h, lb 
RDL1S = rolling load at 
15 mi/h, lb 

Drive train efficiency = HPROAD 

PBO-IOO 

HPAERO/HPROAD * 100 

HPROLL/HPROAD * 100 



Table B-2. Part 2, Energy and Power Parameters 

Column Symbol Plot Code Description 

1 RUN NO I Test run number 

2 TIME YES I Elapsed time since start of 
recording 

3 VEL YES I Vehicle velocity 

4 EBO YES I Energy out of battery 

5 EBI YES I Energy into battery 

6 EMAI YES I Energy into motor armature 

7 EMAO YES I Energy out of motor armature 

8 EMF YES I Energy into motor field 

9a BTAMPO NO I Total Alh out of battery 

lOa BTAMPI NO I Total A/h into battery 

lla BCHGP NO I Charging power into battery 

12 PBO YES I Power out of battery 

13 PBI YES I Power into battery 

14 PMAI YES I Power into motor armature 

15 PMAO YES I Power out of motor armature 

16 PMF YES I Power into motor field 

17 MSPD YES I Electric motor speed 

18 GRATM YES C Motor speedlDSS 

a Not operational 

B-4 



Table B-3. Part 3, Voltages, Currents, and Temperatures 

Column Symbol Plot Code Description 

1. RUN NO I Test run number 

2 TIME YES I Elapsed time since start 
of recording 

3 VEL YES I Vehicle velocity 

1/ BCHGV NO I Charging voltage to battery 

5 BV YES I Battery voltage 

6 MAV YES I Motor armature voltage 

'7 MFV YES I Motor field voltage 

8 BCHGA NO I Charging current to battery 

9 BA YES I Battery current 

10 MAA YES I Motor armature current 

11 MFA YES I Motor field current 

12 TBATI YES I Battery temperature 4Fl 

13 TBAT2 YES I Battery temperature 41:2 

11+ TBAT3 YES I Battery temperature #3 

1'" .) TBAT4 YES I Battery temperature 4F4 

16 TBAT5 YES I Battery temperature 4F5 

17 TCONT YES I Controller temperature 

18 TEMI YES I Electric motor temperature 
4Fl (external) 

19 TEM2 YES I Electric motor temperature 
4fo2 (external) 

20 TEM3 YES I Electric motor temperature 
4F3 (external) 

21 ABV YES I Access battery voltage 

a Non opE!rational, invalid numbers 
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SAMPLE OF TABULATED DATA 
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APPENDIX C 

SAMPLE OF TABULATED DATA 

The following data are portions of a single schedule D driving 
cycle recorded at the 40% depth of discharge level. The data is 
presented in two sections with each section consisting of three parts. 

The first section consists of a 
and all of the acceleration portion. 
last of the cruise portion and all of 
the schedule D cycle. 

small portion of the idle period 
The second section includes the 
the coast and brake segment of 

The header terminology utilized in the tabulated data is 
described in Appendix B; Table B-1 Part 1, Table B-2 Part 2, and Table 
B-3 Part 3. 
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PART 1 

ACCELERATION 
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IDle TAPE Ao122R TEST t-JO. & nAY 1&0 09111&118 SITE NO •• 4.0 rUAe SITE. 4 
TAMB II 74.085 DEG F PAMB II 14 0 123 PSIA TEST DATA START 09140121 RlL HUM II 2be31 INeWGHTo8 ]62!i. 

RUN fa TI~E VEL DUT MPDYNO MPROAD HPIVI HPAERO TpoS APOS OSS PBO MPROLL, DTEFF "AERO UOL,L 
SEC MPI'f MI HP HP MP HP X X RPM HP HP l 

3 0 1809.2 .00 3.087 .00 .00 .00 ,00 00 .0 00 1.8b ,00 0 00 0 00 000 
1 0 1809.3 .00 3.0ii' 0 00 .00 .00 .00 .0 eO .0 41.81 .00 ,00 ,00 .00 
3 0 1809.4 .00 3.081 .00 000 .00 .00 00 .0 .0 5.93 ,00 aOO ,00 000 
:s 0 1809.41 000 3.037 .00 .00 .00 .00 .0 .0 eO 7.95 ,ad .00 .00 .00 
1 0 1809.5 .00 3.081 .00 000 .00 .00 .0 ,0 • 0 9,70 .00 .00 .00 . a Oo 
3 0 1809.b 000 3.0i1 .00 000 000 gOO .0 .0 .0 10,&2 000 .00 cOO .00 
3 0 1809,7 ,9O 3.087 .00 .11 .09 .00 eO .0 ~l908 11.00 a11 0 99 .04 .9.96 
3 0 1809.8 1.09 1.081 .00 .11 .11 000 ;0 .0 714.7 11,21 ,13 1.11 006 99,94 
] 0 1809°' 1&1a! 3.0117 aOO 016 ~ii.l .00 00 00 425&1 11.55 016 1.3'1 009 99 0 91 
3 0 1810.0 10'5. 10081 900 el~ ~20 ,00 .0 .0 ~05e7 12.28 &19 1.53 .li 99 0 &8 
3 0 llHOe 1 1 9 84 3 a 08Y ,,00 022 925 QOO ,0 .0 151.1 13.10 a22 1.61> .1Y 99.S1 
] 0 1810.2 l.U 1.001 eOO oilS 011 000 .0 .0 2Q3.5 14.05 ,25 1,8t .22 ".18 
] 0 1810.3 20 143 3. On 000 ol9 .3t1 .. 00 .0 00 lQOel 141,38 .Z9 2.02 ,2411 99.11 
1 0 18tO.3 2.1'1 3.081 .00 on • .114 .00 00 ,0 336.4 14,80 .ll 20cl .31 99 0 63 
3 0 18100 4 l.o~ 3.087 ,00 031 .5S ,ad .0 .0 lti.l," 15.60 031 i.37 ,18 '19.52 
:s 0 1810 0 S 1 0 50 1.081 sOO .42 .67 .00 .0 00 250.6 16.70 ,42 2.5! .61 q9.39 
3 0 1810.6 3 a n 3.081 .00 ,4i' .78 000 00 .0 240.8 170 56 ,4. 2.65 ,7b 94'1.Z4 
3 a 1810.7 l.I.l4 3.0&? ,0O e5Z .91 .00 .0 00 22".1 18,19 ,51 2.85 .94 99.06 
3 0 1310,8 4.80 3.087 .00 .57 1002 .01 .0 ,0 2/H>."I 18.87 ,57 3.04 1015 98.85 
1 0 1810o~ 5.29 1.0&8 ,00 en loU .01 .0 .0 ZEll 0 3 lC),58 .62 3.23 1,40 98.fjO 
] 0 UlimO 5.82 3.088 .00 070 1 0 23 .01 .0 .0 306.1 20.36 ,&8 le 4Z 1 0 b9 98.31 

CJ ] 0 181101 b.51 1.088 .00 078 10 18 .02 eO .0 372.4 21. 96 .76 3.55 2e12 97.88 I 
.j::-- 3 0 1811.2 7.14 3.088 .01 086 1,'51 .02 00 .0 392.9 23.18 083 3,69 l.54 97046 

:5 0 1811.2 7 8 '50 3 0 0&8 .01 e91 1060 003 .0 .0 410.5 ilil.85 088 3.91 Z.85 97.15 
1 0 1811 0 3 7.85 3.089 001 .94 1.66 .03 .0 00 412'5.1 lte 41 .Cit 41.39 3.07 96.93 
] 0 1811.4 8.05 3.0&9 .01 9 9"1 1.61 .03 eO .0 433.9 19 .14 .94 5.00 3.l2 96.76 
3 0 1&11.5 8 0 iH 3.089 .01 .C)C) 1,46 .03 aD .0 475.8 17.Z& .95 5.72 3.35 96,65 
:5 a 1811.6 8.1i leon .01 1.00 I.Zl .03 .0 ,0 508.0 15,26 8 9 7 6.5& 3044 9605& 
3 0 1811.7 8.41 3 0089 .01 1,01 1.0l .04 .0 .0 491.4 13.40 .98 7.55 3 0 5t 96.49 
:s 0 11111 08 8.4b 3.090 .01 1.02 .85 .04 .0 .0 484.6 12,45 .98 8.,8 :S.5b 96.4111 
J 0 1811 0 9 8.63 3.090 .01 1.041 .80 .04 .0 .0 470,9 12.89 1.00 8.07 3870 9b.30 
3 0 181200 &.85 3.090 .01 1.07 .89 .04 .0 .0 4'1702 14.00 1.03 7.59 3 088 96.12 
3 0 181i!0 1 9.14 3.090 eOl 1010 1.02· .05 .0 .0 548.9 15.95 ten6 b.92 4.13 95.87 
1 0 Uta.l 9.44 3.091 001 1.14 1016 .05 .0 .0 542.1 17.92 1.09 6.37 1.I.4t 95.59 
3 0 1812.2 9 078 3 a 091 .02 1.18 1.341 .06 .0 00 5]8.2 19 • 99 1.13 5,93 4.72 95.28 
3 0 1812.1 10.15 3.091 .02 1.23 1.50 .00 .0 .0 541.0 22,08 1.17 5.58 5.07 94.93 
:1 a 1812.4 10.53 loOcH .02 1.28 1805 .01 .0 00 b05.5 24.3b 1.21 5.26 5.45 9£1.55 
3 0 1812.5 10.'0 3.0'1 .Ol l.ll 1071 .08 .0 ,0 632.8 20.22 1.25 5 0 07 5 0 83 (,)4.11 
J 0 1812.6 11.25 3 00'2 .02 1.l'Y 1.90 .09 .0 .0 628.9 27.35 1.29 5.03 6,19 93.81 
:s 0 1812.7 11.5& 3.092 .01 1.42 1. 9b .09 .0 ,a 630.8 27.n tell 5.10 6.55 93.415 
3 a 1812.8 11.92 10n2 .03 1.46 1. 99 .10 .0 .0 690.3 28,06 1.10 5.21 6,92 93.08 
3 0 1812.9 12.20 3.093 .01 1.50 2.01 .11 .0 .0 708.8 28.34 ta39 5.29 7.23 92.77 
1 0 1813.0 12.47 3.093 .03 1.54 2.01 .12 .0 .0 101.0 28.61 1.42 5.37 7,54 92. 46 
:s 0 1813,0 li.n 3.0'3 .04 10 57 2.00 .12 .0 .0 707.8 26,58 te45 5.50 7.84 9Z.t6 
:s 0 18U.l 12.9' 3.094 .01.1 1.fll 1. 98 .13 .0 ,0 759.5 28,52 1.48 5.64 8. t 5 91.135 
:5 0 1813.2 13.24 3.094 .04 1.b4 1. 99 .14 .0 .0 758.5 28.72 1.50 5.72 8.45 Q1055 
1 0 1811.3 0.50 30094 .04 1.b8 1. 98 .15 .0 .0 749.8 29.09 1.51 5.77 8.76 910211 
:5 0 1611.4 tl.75 3.095 .04 1.71 1. 9b .16 .0 ,0 80204 29.15 1.50 5.87 9.07 9o.'n 
3 0 1811.5 1l.9a 3.095 .05 1.74 1. 96 .10 .0 .0 810.2 28.94 1.'58 ft.03 (').36 90.&11 
3 a 16tl.6 14.21 3.095 ,os 1,78 1,95 .17 .0 ,0 795:6 2~,,03 1.61 6.12 9.65 90.35 



IDle TAPE AblUR Tf'ST NO. b DAY lbO 091"b118 SITE NO •• u.O IDAC SUh 4 
TAMB • 13.900 DEG ,. PAMS • 1".132 PSIA TEST DATA START 09,4b122 R~L HUM. l&.30 IN.WGHT._ 3US, 

RUN E8 TIM! VEL D18T HPOY~O HPROAD HPI'II HPIERO TPO! APOS OS! PSC HPROlL DTEFF UERO IROLL 
8EC MPH MI MP HP HP HP I I RPM HP HP I 

3 0 1813.7 14.44 l.096 ,05 1.81 la q4 .18 .0 ,0 840.4 29.53 t.bl ft,13 ;;,C;; C;O.05 
3 0 1813.8 14.b8 1.096 .05 1.84 1. 95 .1 9 .0 .0 852.1 30.80 1.&5 5.98 10.Z5 89.15 
3 0 1813.9 14.94 3.091 .Ob 1.88 1.99 .20 .0 .0 814.b 32.20 1.it8 5.84 10.59 89. ''1 
3 0 1813.;; ,S.Zl 3.0!;" .ot; 1.92 2eol .21 eO eO 884.3 32.85 1.11 5.85 10.'. 89.04 
:I 0 1814.0 15.'1' 3.091 .06 1.9. 2.0& .22 .0 .0 .". a O"'D." 33.22 1.74 5.8q 11.2; &&e11 
:I 0 1814.1 15.11 1.098 .07 1.99 2.07 .23 .0 .0 884.l 33.52 10 7it 5.95 lteU 88.38 
J 0 1814.2 15.94 3.098 .07 2.0l 2.00 .24 .0 .0 932el 33.U 1.79 0.02 11.93 88.07 
:; 0 181".3 16.16 ].0~8 .O? l.Ob Z.01 .l5 .0 .0 9li! .1 33.52 1.81 b.t5 12.24 87.1& 
J 0 1814.4 1 •• n ].09' .08 2.0' 2.04 .2b .0 .0 920.4 33.42 1. 83 &.27 U.S4 87.4& 
J 0 1814.5 1 •• 22 1.099 .07 Z.07 1.11 .Z& .0 .0 9b9.t 33.3& 1.82 •• Zl U.]l 81.61 
:I 0 1814.0 15.01 3.100 .07 1.'9 .2& • 23 .0 .0 995.5 32.38 1.7 • •• 14 11.57 88.41 
:I 0 1814.7 15.2' ].100 .0. t.'} •• 27 .21 .0 .0 994.5 23.'5 1.Tl 8.01 U.OO 8&.94 
J 0 1814.8 15.10 3.101 .00 1.90 •• 59 .21 .0 .0 9b4.3 11.50 1.70 1~.50 10.80 89.20 
] 0 1&1".8 15.04 ].101 .0. 1.9n •• b7 .20 ,0 .0 q01.7 5.40 t.~q 34.bCJ 10.7Z 89.28 
3 0 1814.9 15.25 3.101 .00 1.'3 •• lb .21 .0 .0 8ql.1 4.09 1.71 47.08 11.00 89.00 
] 0 1815.0 15.71 3.102 .07 2.00 .58 .23 .0 .0 901,7 8.81 1.77 ZZ.74 11.10 88.30 
] 0 1&15.1 16.11 1.102 .07 i.05 .&8 .25 .0 .0 Qoq.7 13.81 1.80 14,87 12.17 81.&] 
:I 0 1&15.2 1 •• '14 3.102 .08 2.10 1.U .27 .0 .0 qllq.& 18.10 1.84 1l.U 12.63 87,37 
3 0 1815.3 1 •• q& 1.103 .08 2.18 Z,Ol .il;'; .0 .0 Q6Q.l 2l.n 1.e9 CJ.5~ !!oU 8b eb'l 
J 0 1&15.4 11.84 3.103 .iO i.ll 3.2~ .14 .0 .0 CJ7S.0 28 0 18 !.Q8 &.00 lG.61 85.38 
:I 0 1815.5 17.&4 1.104 .10 2.U ].24 .:14 .0 .0 Q15.0 Z8.16 1.9& 8.0b 14.'. 85.38 

('J 3 0 1&15.~ lQ.Ol ].104 .12 2.51 3.20 ."1 .0 ,0 10QO.O 34.14 2,10 7.lb 10.'0 83.60 
l :I 0 1815.7 19.07 3.105 .12 ii.5Z 2.85 .41 .0 .0 llZ1.1 34.17 2.10 7.25 lb.45 81.55 

lJl J 0 1&15.7 lQ.15 3.105 .12 2.53 2.70 .42 .0 .0 1115.4 35,13 2.11 7.21 lb.58 n.4Z 
J 0 1815.1 19.Z1 1.10. .12 i.55 2.5& ."3 .0 .0 !!22.i 15.0b 2.U 7.28 10.17 83.21 
J 0 1815.9 1',4" 3.10. .ll 2.58 2.41 .44 ,0 .0 lUO.O 34.1' 2.14 1.4i 11.02 az."1 
] 0 1&1 •• 0 19.b2 3.10. .11 2.·1 Z.42 .'15 .0 .0 lU •• 4 3".7& Z.t· 7.51 17.2' 82.71 
] 0 181b,1 lQ.80 3.101 .ll 2.b4 2.40 .4& .0 .0 1157.3 ]4.84 2.11 7.58 11.51 az.U 
] 0 1616.2 il;.qq 3.10& .14 l.b? Za!5 ='18 ,0 .0 1138.8 34.17 2.20 7.bQ 17,U 82.14 
] 0 1816.3 20.17 3.108 .14 Z.70 2.n .49 .0 .0 1181.1 ]4.44 l.21 7.85 18.14 81.8e 
1 0 181~.4 20.31 1.10' .15 2.74 2.31 .51 .0 .0 1170.0 34 0 28 l.U 1.'Q 1&.45 81.55 
:I 0 181b.5 20.5b 1.10' .1'5 Z.77 2.Z8 .52 .0 .0 U'8.1 ]'1.10 2.Z5 8.08 18.15 81.25 
J 0 181b.& ZO.75 J.ll0 .15 2.81 2.21 .53 .0 .0 llQO.5 34.35 2.21 8.17 1'.04 80.'& 
:I 0 1810.& 20.93 J.ll0 .161 2.84 2.25 .55 .0 ,0 Ut •• 8 34.0' 2,29 &.32 1".32 80.b8 
:I 0 181~.1 21.10 ].111 .1. Z.81 Z.n ,5~ .0 .0 lZ22.b 1l.U 2.11 8.50 19.58 80.42 
] 0 181&.8 21.2' 3.112 .17 2.40 2.1' .58 .0 .0 lZ3 •• 1 3lobS 2.32 8 •• 1 1'J.88 80.1Z 
) 0 181b.Q 21.4. ).112 .17 2.91 2.1 8 .59 .0 .0 1244.1 33.78 2.34 8.b8 20.15 79.85 
J 0 1817.0 21.U J.112 .17 2.9b 2.1 1 .bl .0 .0 124Q.9 33,14 2.30 8.78 20.'14 79.5~ 

J 0 1811.2 21. 'q9 1.11] .18 1.03 2.14 .b4 .0 .0 UT1.4 n.52 2.3Q 9.03 20. 99 79.01 
:I 0 1817.J 22.17 1.11" .l' ].011 2.1S .b5 .0 .0 1288.0 33.7'J 2.41 9,05 21.27 78.73 
] 0 1817.4 22.35 3.115 .u 3.oq 2.12 .n .0 .0 lZQ1.Q 34.08 2.43 9.08 21.50 78.44 
3 0 1817.5 22.52 3.115 .20 ].11 2. t2 .b8 .0 .0 1105.5 33.Qb 2.44 Q.20 21.83 .,8.11 
] 0 1817.5 22.70 3,l1b .20 J.l0 2.11 .70 .0 .0 1311.4 33.74 2.40 9.lb 22,U 71,88 
] 0 1817.& 22.85 1.111 .20 1.lQ 2.10 .11 .0 .0 1325.0 33.75 2.'17 Ci.411 22.3. 77.U 
1 I) l!H'?"" 23.02 3,,! 11 .ll 1.22 2.10 .73 .0 .0 un.7 34.00 2.4Q Ci.n 22 •• 5 71.35 
1 0 1817.& 23.1CJ 1.111 .21 3.25 2.07 .75 .0 .0 U44.5 34.00 2.Si ~.S(, 22.41 77.0Q 
3 0 1817." 23.35 3.118 .22 3.28 2.00 .T& .0 .0 115Q.1 :n.71 2.52 9.73 23.18 1b.82 
3 0 1818.0 23.52 3.119 .22 3.32 2.05 .78 .0 .0 11129.3 H.50 2.54 9.88 23.44 7b.!lb 
3 0 1818.1 Z3.b~ 3.11Q .23 1.34 Z.04 .7CJ .0 .0 1450.8 Jl.bCJ 2.55 9.Q2 23.b7 7b.33 
] 0 1818.2 Zl.78 3.120 .23 1.11 1.71 .80 .0 .0 1408.Q H.83 2.5& q.Qs 23.80 7b.t4 



IOAC TAPE AblUR TEST NO. e r"AY 100 091"6118 sITE" NO._4.0 IDAC SIn- " 
TAMB II 11.993 oEQ F PAMB B 140125 PSIA TtST DATA START 09.4b122 R~L MUM • 2&.~9 INoWGMT •• 3f1l5 a 

RUN fa TI"'iE VEL DIST HPDvr~o HPROAD HPlw HPAf.HO TPOS APOS OSS P8D MpROLL OTEFF %AERO IROLL 
SEC MPH 1111 HP IoIP MP HP " % RPM HP HP l 

1 0 11318.3 2:5.41 3.111 .22 3.3(1 .65 .71 .0 .0 l IHO.7 31.70 2 0 53 10.38 i!3 .il7 10.73 
:; 0 181 8 • 4 22.83 3.1l1 .10 30 1I~ .... 07 .11 .0 .0 1368. q 25.20 2."., 12.63 22&33 71.b7 
:; 0 1818." 22.44 3.1~2 .1 9 3.11 ... &1 .01 .0 .0 1352 0 3 15.39 2."3 20.21 21.70 78.30 
3 0 1818.5 22.20 1.!l2 019 3.01 .. 1.01 .05 .0 .0 U04.5 7.,,7 2.tH tll.07 21033 78.b7 
31 0 1818.fJ 22.1& leU:§ • 1 q 3.1)1:1 ... ~8 .&'5 eO .0 UtQ.2 le 85 2."1 79.51 21 0 ltt 78.1" 
1 0 1818.7 22.SL! :§.1~3 .20 1.13 ",.10 .Ml 00 90 12'H. c; b."5 ~.44 l.I&el1 l1 e81 78;13 
3 0 1818.8 21.00 3.Ut! • ,n !oill .53 ~7:S .0 .0 UH.S 111.0b 2.I!'iI 2l.88 22.61 71 0 1Q 
1 0 1819.9 iB.14 1.lll.l 02il loeS .95 6 7& aO .0 1330.'9 20'1Q 2.52 15.79 23015 1t10 85 
3 0 181'i1.0 21.U l.liiS 023 lelL! 1.25 o1~ .0 .0 1112e.1I l5.8,) 2.55 ll. 89 23.62 76e38 
3 0 1819.1 21t.13 3 0 U& .24 1 0 l.lt.l 2.07 ;8'1 .0 .0 it.lll~oq 30 0 b9 2 o bO UlllO lll.44 75.5b 
1 0 11H \)02 21.1.90 1.1213 .26 3.59 laOO 0 92 aO ~O 1470.3 34.i!0 2.&7 10;50 25.bl) 74.31 
1 0 181".3 25.2b 3.ti'7 .26 l.b" !.14 .t1(, .0 .0 1""l0.0 15.29 2.10 10.H 2&.28 73.72 
1 0 161 9 .3 2S.l5 l.llS .2& lo@@ Z.S9 .'\17 cO .0 11188.8 16.1 q 2.71 10.18 2b.4i! 13.58 
1 0 lS1~ot.l 2'5.44 l~l;U .28 3.10 2.48 9~8 .0 .0 14QtI.f> 3~.52 2.72 1001" 20.57 73043 
3 0 1Gl~e5 25.55 1~12~ mil!~ 3~n Z.38 1.00 .0 00 1480.0 10.&8 2.73 10.1& lb,7&! 73.2& 
1 0 lal<1 g @ 25.b? loll~ ~2q 3.75 2.ll i .01 eO eO 15n4iG4 le,6l 2.74 10.1~ ;U,.q$ 73.05 
l 0 181~oi' 25.82 loUO .10 1.78 2029 i.03 eO gO 1481.8 lb~q" 2.75 100211 27.18 '12.82 
:I 0 lIH4).8 25.97 l.Ul .10 leSl! l.l5 i.05 .0 .0 1511.2 3~.82 2.77 10.3b i7.'!" 7i!.5~ 

J 0 1819.9 2b.10 1.Ul .30 1.U l.2l a.O& .0 .0 1522.0 ltl."8 2.78 10.5" 27.05 72.35 
(J :I 0 1820,0 2&.i!& lltU e31 1.89 l.22 1.08 .0 .0 152l.~ It.,l1 2.80 10eb9 21.91 7280 9 
I ] 0 1620,1 2~.t.ll 10 t31 mll 3.'111 2eU 1.10 DO 00 1'::14l.11 3t1.12 loSl 10.77 28.18 71.82 

0\ ] g la~o.l Z~.S7 ].134 .li 3.1)5 l.l'i 1912 .0 .0 1530.1 3&."8 2.82 10.82 26 e 4l 71.55 
3 0 1820,2 2b. n 1.1111 .H 3.98 2.1 8 1.14 .0 .0 1557.1 3~.41 2.8'1 10.92 28.67 71.13 
:1 g 1320.3 iU~.87 1.1l'S .31 /j. 01 ;Z.P 1.1& .0 .0 15&1.q 30.33 2.85 11.0" 26,'0 710 10 
3 0 1820.4 27.01 3.13& 014 4.05 2.10 a.18 .0 .0 15b4.' 1&.4b 2.87 11.10 29.!b 70.84 
3 0 1820.S 21.18 1.13e .34 4.08 2.1'5 t.20 eO .0 158 41 92 3&.&3 2.88 11.11.1 2'9.41 70.59 
1 0 1820.& 27.]4 1 0 137 .35 4.11 2.13 1.22 .0 .0 15n.& 3b.Sa 2.89 11.2& i!9. b1 70013 
1 0 1820.7 27.49 1. il7 .le, 11.15 2.tfl l.2a &0 .0 1&01.'* 3&.35 2. 9 1 11.42 29.92 70.08 
3 0 1820.8 ·27.62 3.138 o lb 4.18 2.\i 1.26 .0 .0 lbOq.1 3&.17 2.'92 11.55 10.12 6Q.88 
1 0 1I!20.9 21.77 3.139 .37 11.21 l.lO 1.28 .() .0 1000.'9 n.n 2.'93 11 059 10,37 09.n 
:5 0 16l1.0 ;!7 e 'il;i! 1.140 03'1 &1 0 2'5 2.10 t .10 .0 eO 1&31.2 3ee"~ 2.'95 i1.&4 30.&l &9.38 
3 0 18iHo! 28.0& 10 140 .lll 4.28 2.01 1.32 .0 .0 1012.1 30,41 2.9& 11.'1:1 30.85 &1)015 
1 0 1821.1 28.20 3.1'11 ole 11.11 2.01 1.ltl .0 .0 171&.0 3t1 t Z'? 2.'91 11.89 31.07 &8.'93 
1 0 UI21 cl 28 0 B 3.142 .19 "63&1 2.05 1.3& .0 .0 170&.2 30.29 2.98 11. 91 3t.2q M1.11 
1 0 le2l.] 26.118 3 e 143 .liO ".~3 2.05 1.38 GO .0 11)10.2 3&."8 3,00 12.00 31.5li b8.40 
3 0 1821." 28.b3 1.11!! .itO 4.&11 2.01 1.tlo () .0 lb18.0 30.50 3.01 12.09 11.77 MI.23 
3 0 1821.5 28.7~ 3.144 .41 iI.US 2.01 1.tl2 • :J .0 1&"'5.8 30.22 3.1)2 U.2'T ll.91) &8.nt 
1 0 1821.& 26.~0 3.144 .41 4.tl8 2.01 1.4" .0 .0 16b7.2 3~.08 3.0'1 il.al 32.21 &7.79 
1 0 1821.7 29.01 3 0 11.15 Q42 4.'51 2.02 1.4& .0 .0 1b9'5.5 3~.24 1.1)5 12.4" 32.112 b7.58 
3 0 1821.8 29.11 3.11lb .43 '1.sa 1. 99 1.1.18 .0 .0 170").} 3&.39 1.00 12.49 12,bo bTtl" 
3 0 1821.9 29.30 1.1,,7 .4] !I. ':17 I. Q& 1. '50 .0 .0 lbM.7 30.27 3.01 12.&1 32.8& 07.1" 
1 0 1822.0 2q./ja 3.\48 .41.1 11.&1 1. 99 1.52 .0 .0 1120.9 30.07 3.08 12.77 33.09 60.Q1 
3 0 lti22.0 29.S!!! 30146 .lJLI 4.&1.1 1. 90 1.'55 .0 .0 1727.7 10.ll 1.10 le.8'5 Bell bo.09 
1 0 1822.1 29.70 3.1M .1l'S '1.b1 1. 9 5 1.57 .0 .0 1711.1 3b.)4 1.11 12.8b B.52 Mt.U8 
1 0 1822.2 29.82 1.151 .'15 4.70 1.95 1.58 .0 .0 17/jI.l.l 3b.l2 Je12 12.95 H.70 &b.30 
3 0 1822.3 29.9b 3.1'.)1 .4b 4.711 1. 9 3 1.&1 .0 .0 17(j6.l 16.0b 1.11 13.13 33.93 b&.07 
:5 0 1822.'1 30.09 3.151 .47 4.17 10 9 2 1.b3 .0 .0 t737.a l5.9b 3.14 13.2b 311.1" 05.8b 
1 0 1622.5 30.22 3.152 .41 4.80 1.9! 1.bS .0 .1') 1702.8 lbotl 3.15 tl.2q 311.35 b'5.05 
:5 0 1822.6 30.34 3.153 0 48 4.83 1.90 1.b7 .0 .0 1771.6 30.27 3.\6 11.32 3a.Sa 05.4& 
:3 0 1622.7 30.'18 3.153 .4Q '1.87 1.90 1.bQ .0 .0 170;9.«;1 30.1 b 3.17 13.1+t. 34.7b 05.2" 



IDAC TAPE Ab122R TEST NO. 0 OAY 1&0 09ill&II& SITE NOelll.l.O tDAC SITE- " 
TAMB • 71.1.085 OEG F PAM8 • 11.l.12Q PSIA TEST OAT A START 0'111.16122 qEl. HUM. 26.28 IN.~GHT •• 3ea25. 

RUN E8 TIME VEl. DIST HPDyNO HPROAO HPIw HPAERO TPOS APOS oss PAO HPROLl. OTEFF XAERO XROl.l. 
8EC MPH MI HP. I1P HP HP I X RPM 11? I1P X 

3 0 1822.e lO.f)! 3.154 .I.I'J iI.qo 1.8& i.71 .0 .0 1783.3 35.92 3.i q 13.4;4 l4~~7 65,0] 
3 0 1822.9 30.13 1.155 .50 4.<H 1. 86 1.73 .0 .0 1195.9 35.Q1 3.20 13.74 35.11 &4.83 
] 0 1822.9 30.85 3.156 .50 11.96 it 8f1 1.15 .0 .0 1791.1 3f1.11 1.21 13.74 35.3& &4.b4 
3 0 1823.0 30.9& 3.157 .5t 4.99 le85 1.77 .0 .0 1798." 3&.10 3.22 13.83 35.54 fl4.4b 
3 A 18Z1.1 ... 4; t\Q 1.158 .Si 5.0~ i e 84 1,80 .0 .0 i8i4.5 35.8b l.21 14.01 35.75 6&.25 v ~6.V~ 

3 0 18i!3.2 31.21 3.158 .52 5.06 1.U 1.82 .0 .0 181".3 35.H 3.24 14.t5 35.94 fl4.0" 
3 0 18i!3.3 31.14 3.15'1 .53 5.09 1.8l 1.84 .0 .0 1814.5 35.91 3.25 14.17 3".14 "3.8" 
] 0 18i!3.4 ]1.40 3.lbO .53 5.1i! 1.80 1.8" .0 .0 1840.8 3".04 3.2" 14.21 3".n "3.07 
] 0 1823.5 31.57 3 .lbO .54 5.15 1.16 1.8S .0 .0 1843.1 35.88 3.27 14.15 3&,50 b].50 
3 0 1823.& :51.70 3.1f11 .55 5.18 1.78 1.'0 .0 .0 1832,0 35.08 3.28 14.53 3&.7t U.Z' 
3 0 1823.7 31.81 3.1f12 .55 5.21 1.80 1.92 .0 .0 1852.5 35.70 3.2~ 14.1»1 36.89 63.11 
3 0 1823.8 31.93 3.1&3 .56 5.25 1- 78 1.94 .0 .0 1866.1 35.89 3,30 14.U 37.08 62.92 
3 0 1823.8 32.04 3.164 .56 5.28 10 74 1.'7 .0 .0 11570.0 35.8& 3,31 14.70 37.l5 6l.7S 
3 0 1823.9 32.15 ).165 ,57 5.31 leTl 1.9~ .0 .0 11561.1 35.60 3.32 14."1 n.43 6Z.57 
3 0 1824.0 32.27 3.1f1. .58 5.34 1.75 2.01 .0 .0 1881.7 35.48 3.ll 15.04 37."1 62.3' 
3 0 1 &24.1 12.39 3.1.' .58 5.37 len 2.03 .0 .0 1892.5 ]5.6Z 3.34 15.08 n.81 "Z.t 9 
3 0 1824.2 32.50 3.1'" .59 5.40 1.fl8 Z.05 .0 .0 18'10.5 15.7b 3.35 15.10 37.'8 6Z.02 
) 0 1824.3 32.50 3.108 ,59 5.40 1.1»8 l.05 .0 .0 1890.5 35,76 3.35 15,10 37.9& "Z.02 
J G 1&Z4.4 u.?: 3.11:& .. 60 5.411 ! = 7 0 ~eO' .0 .0 l'U.O 35.44 3.37 15.41 38.32 6loU 
J 0 152&1 .5 lZ .. U 3.1.' .01 5.49 le'71 2.12 .0 ,0 1918.8 35.4" 3.38 15 ,49 )8,'50 61.50 
J 0 1824.6 32.94 ).170 .61 5.52 1.70 2.14 .0 .0 19U.0 35,70 1.39 15,41 J8.6., 6 .. 31 
3 0 1824.7 33.06 3~171 .62 5.5" leU 2.16 .0 .0 1'21.7 3S.7Z 3.40 15.55 38.85 61.15 

CJ J 0 1824.7 31.17 3.1'72 .61 5.59 1.66 2.18 .0 .0 1936.) 35.51 3.41 15.73 39.03 &0.97 I 
-...J 3 0 1824.8 31.20 3.113 .03 5.61 1. b5 l.20 .0 .0 1'44.1 35.47 3.41 15.8] )9.18 '0.82 

3 0 1824.9 33.18 1.t14 .64 5.fl5 1065 Z.22 .0 .0 1933,4 35.75 3.43 15.80 )9,30 "0,64 
J 0 1825.0 n.50 3.114 .~4 5.68 10.4 2.25 .0 .0 1950.0 35.97 3,43 15.79 3',54 60.4' 
3 0 1825.1 33.flO 3.115 .&5 5.71 1.U 2.l7 .0 .0 1907.5 35.8J 3a44 15,94 39.70 60,30 
3 0 1825.2 n.7Z ).116 .06 5.74 leU 2.2' .0 .0 19U.5 ]'5.1»1 3.45 1&. t3 )9,88 00.12 
:I 0 1825.3 n.8l 3.111 .fI. 5.77 1e5~ 2.:51 .0 .0 19&5 •• 15.11 ),46 t".lY 40.04 59.9& 
3 0 1825.4 ]).9) 3.178 .07 5.81 1.58 z.n .0 .0 11;71.4 15.~5 3,41 110.15 40.21 51f.79 
) 0 1825.5 34.04 3.179 .08 5.84 1.59 l.36 .0 .0 1988.0 ]5.9& 3.48 1 •• 23 40.38 59.&2 
3 0 1825 •• 34.14 3.180 ."8 5.87 1.flO 2.38 .0 .0 1994.8 ]5.75 1.4~ lIt.41 40.54 59.46 
3 0 1825 •• 34.24 1.181 .fl9 5.90 1.60 2.40 .0 .0 lQql.' 35.74 3.50 lf1.50 40.69 59.]1 
3 0 1825.7 ]4.35 3.182 .70 5.93 1."0 Z.42 .0 .0 1993 0 9 35.97 1.51 lf1.U 4n.8" 59.14 
3 0 1825.8 34.45 1.183 .70 5.96 1.61 2.44 .0 .0 ZOU.4 16.12 1.52 16 0 50 41.02 58.98 
3 0 1825.9 34.5. 3.183 .71 5.Q9 le59 2.47 .0 .0 !t021.l 35.90 3.52 1 ••• " 41e 18 58.82 
3 0 1820.0 3Q.flb 1.183 .71 6.02 t.5. 2.4~ .0 .0 2021.0 35.07 3.53 16.88 41.11 58."7 
3 0 1826.1 34.87 3.185 .73 ".08 1.53 l.53 .0 .0 l028.0 35.'1 3.55 16.'4 41. 65 58.]5 
3 0 1820.1 34.~7 3.t86 .73 0.11 laSl l.55 .0 .0 20]9.7 lS,'l 3.56 11.02 41.80 58.l0 
] 0 182".4 35.07 3.187 .74 0.14 1.5] Z.58 .0 .0 2049.(1 ]5.73 1.57 17 .20 41,96 58.04 
3 0 182".5 35.17 3.188 .75 6.17 1.51 2.60 .0 .0 2052.4 35.74 3.57 17 .l8 42.11 57.89 
3 0 1826.5 35.27 3.18~ .75 6.20 1.51 2.&2 .0 .0 Z040.5 :so.02 3.58 17.22 42.20 57.74 
3 0 1820.& 35.1" 3.190 .70 6.23 le50 2."4 .0 .0 2058.2 ]6.l1 3,59 17.20 42.40 57'''0 
3 0 182".7 35.47 3.191 .77 b.l7 le48 2.67 .0 .0 20'70.9 36.04 1.bO 17.18 42.56 57.44 
3 0 182&.8 35.54 1.191 .71 0.29 1.1 9 2.&8 .0 .0 2078.7 35.70 3.bO 11.58 42.66 57.34 
3 0 182&.'1 35.tS 1.1'J2 .74 o.i7 .oq 2.00 .0 .0 20&~.~ 311.72 3.51 17.77 4le08 57.92 
3 0 1827.0 34.03 1.1 93 .71 1».01 ... 58 2."~ .0 .0 2040.7 33.35 3.53 18.02 41.28 58.72 
3 0 1827.1 34.20 3.194 .&9 5.89 _1.27 2.H .0 .0 2023.1 28.16 3.49 20.90 40.".5 59.37 
3 0 1827.2 33.95 3.,95 .&7 '5.81 -1.57 2.311 .0 ,0 2004.0 20.94 3.47 27.70 40.25 5CiJ.75 
] 0 1827.3 34.0'1 3.1~b .b8 5.85 _.7& 2.37 .0 .0 lCJ95.8 IS.q! 3 0 48 30.84 40.45 59.55 



IDAC TAPE Ab122R TEST NO. b DAY 1bO 0911.161t8 SITE NO.~4.0 tOAC SITh 4 
TAMB. 71.1.211 DEG , PAMB • 11.1.132 PSIA TEST DATA START 09'46122 RE~ ~UM • 26.29 IN,wGHT •• 3625. 

RUN fa TIME VEL OUT MPDYNO HPROAO HPIIIi HI'AERO TPOS APOS DSS PBO HPRO~L OTEfF U[RO IFIOLL 
SfC MPH MI HP MP MP HP I I RPM HP MP X 

] 0 1827.4 ]1.1.51 3.1 1n ,11 5.99 .17 2.41 .0 00 19q2.q 22.78 1.52 26.31 /ll,1Q 58.81 
1 0 1827.1.1 l/l.qq 3.1 98 .n 6.12 .55 2.56 .0 .0 202401 27 0 65 3.56 22.13 /11.81 58.t7 
J 0 1827.5 15.10 3.1 q9 .76 6.23 it 19 2,64 .0 .0 20bO.;! lloU 3.59 20.02 42.1.10 ~57. bO 
:5 0 1821 8 6 35.88 3.200 .79 6 0 J9 2.01 2.76 .0 .0 2081.6 H.b2 3.bl 19.02 43.17 56.83 
J 0 182'70'7 36.55 J.200 0 84 6.110 2.13 2.'#2 00 eO 2109 •9 35,96 3069 18 .U 44.t 7 55.83 
l 0 1821.8 36.n ].201 Q85 6.68 2.36 2.98 .0 .0 213'1'.2 36.46 3.71 18.n "4.53 55.47 
:5 0 1827.9 36.71 ].202 .85 tI.H 2.09 20 91 aO eO 2142~ 1 3t1.47 3070 18.30 44.49 55.51 
3 0 182800 n.n 3.20] .PJIS It.60 1. 91 2.'90 .0 00 211.11.9 36031 3.70 18 0 35 44.1.14 55.5& 
:I 0 t828.1 36,11.1 1.201.1 .85 6.61 1.80 20 90 .0 00 2148.9 300 41 3.70 18.31 1.14.1.10 55.54 
3 0 lS28,2 30.78 1.205 .85 0.08 10 07 2.97 .0 eO 2150.8 30002 l071 18 .24 44,52 55.1.18 
1 0 1828.3 3t1.84 1.lO#> .80 0.71) 1058 2.99 .0 .0 2149.9 30,19 3.71 18.2t 44.01 55.19 
1 0 1828.1 ltto'2 1.207 .8b 6.72 1.55 1.01 .0 .0 2147.9 loon 3.72 18 .23 44.72 55.l8 
1 0 1828.4 37.00 3.208 .87 fte75 1.54 1.03 00 .0 2151.8 17 e 12 1.7Z 18.1q 44.841 55.10 
] 0 1828 0 5 31.10 l.20' .8& b.78 .. 50 1.05 .0 .0 2105.5 37.02 l.n 18.04 44.99 55.01 
:5 0 1828.6 31.20 1.20' .88 6.82 1-'58 3.08 .0 .0 2173.1 38.03 3.74 17.92 45,14 54.86 
J 0 1828,7 37.:51 ].210 .8' #>.85 la51 1.10 ,0 ,0 2181.1 38.20 ].75 11.91.1 45010 54,70 
:I 0 1828,8 37.4Z ].211 .90 •• &9 10560 3.13 .0 .0 2180.1 J8,IS ].7~ 18.04 45.45 541.55 
3 0 1828.' 37.51 3.112 .'t •• 9Z t.5. 3.15 .0 .0 l181.1 38,2' 3.7. 18.07 45.5' 54,41 
J 0 1829.0 17.62 3.2tJ .91 0,'5 1,600 1.18 .0 .0 l182.0 38,57 3.71 18.tIl 45.74 54.26 
:5 0 1829.1 37.72 3,214 .'2 6.9' 1-61 3.l1 .0 .0 21q8,b 38,57 1.78 18.11 45.88 54,12 

0 J 0 182'.2 37.83 3.l16 ,'3 7.01 1.58 3.24 .0 .0 llll.1 38.3t1 ].19 18.11 40.05 S3.Q5 
I J 0 182'.2 37.'1 J.217 ,9) 7,05 1.57 3.2b .0 .0 2217.1 38.l7 3.80 18.43 4b.17 53.83 00 

:5 0 1829.1 38.01 ].11. .9" 7.0' 1.54 3.28 .0 .0 2218.1 38.3. 3,80 18.46 46.31 53.60Q 
:5 0 1829.4 38.11 3.ill' ,'5 7.12 1-53 3,31 .0 .0 2221.0 38.53 3.81 18.48 46,4" 53,54 
1 0 1829 0 5 n.Zl J.21' .'6 7.15 1.'51 3.33 .0 .0 1ll3.0 38.45 3.82 t8 • .,0 4b.60 53.40 
:5 0 1829,6 J801Cl ].220 .9& 7.18 1.,,9 3.3b .0 .0 lil6.9 38.14 3,81 18 ,78 46.72 53028 
J 0 1829.1 38.40 3.ll1 .'" 7.22 le50 3.38 .0 .0 213".0 38,l' 3,84 18 ,85 46,87 53.13 
3 0 182'.8 38.47 1.2a2 .'& 7.24 18 54 ].1.10 .0 .0 2l46.4 18.48 3,84 t8,83 4b.98 53.02 
3 0 1829 9 ' 38.58 3.223 .Q8 'P.l8 1,53 3.413 .0 .0 2251.1 38.4" 3.85 t 8.'3 47.1J 52.87 
3 0 183090 neu 1.2Z11 ,'9 7 ell 1. 48 J.4e .0 eO 226l.0 38.ll 3.86 19 .13 47.Z" 52e74 
3 0 183001 38.71 3.225 1.00 7,35 1&43 :1.1.18 .0 .0 lib4.9 38.tZ 3,8b 1'.27 47e3' 5Ze~1 

3 0 1830.1 18.861 3.22ts 1.01 7.38 t. 44 3.51 .0 eO 22b4,9 38.34 3.87 19 .25 47.53 52. 117 
3 0 1830.2 35.95 3.227 1.01 7.41 1. 45 - 3.53 .0 .0 Ubl.9 38.44 3.88 19 .17 47.05 52.35 
3 0 1~30.3 n.04 3.228 1.02 7.44 1. 46 3.5'5 .0 00 2267.8 38.2' 3.89 t 9 ,43 47.18 5l.IZ 
] 0 1830,4 lct.U 3.228 1.01 7.47 1-47 1.58 .0 .0 2283.4 38.06 3.89 l'.b3 I.I7.Qo 52elO 
3 0 1830.5 39,22 3.Z2Q 1.03 7.50 1,41 3.60 .0 .0 22'5.1 38.13 3,90 19.08 48.03 51.'1 
1 0 1830.6 39.31 3.231 1.04 7,51.1 1,42 3,63 .0 .0 12Q5.1 38.34 3.91 141 • .,,, - 48,11 !lel] 
3 0 1810.7 ]9.39 3.232 1.05 7,57 len lo6'S .0 .0 2303.' ]8.29 3.91 19 .76 1.18.18 51.72 
:5 0 1830.8 39.419 3.233 1.00 7.bO 1.U 3.68 .0 .0 2306.8 38.09 3.92 19.'5 48.1.12 '51.58 
3 0 1830.' 19.58 3.234 1.06 7.63 Ie 1.15 3.7t .0 .0 230b.8 38.03 3.93 20.08 48.51.1 '51.46 
3 0 1831.0 39 • .,6 3.215 1.07 7.6b 1.41 3. T3 .0 .0 2311.7 38.20 3.93 20.06 48."0 51.34 
3 0 1831.0 3'.16 3.230 1.08 7.70 1.37 1.75 .0 .0 2307.8 38.]4 3.94 20.01 1.18.7Q 51.21 
1 0 1831.1 H.84 3.237 1.08 1.73 1037 3.78 .0 .0 2320.5 38.16 1.95 20.25 48.90 51.10 
3 0 1831.2 39.'2 3.238 1.09 7.7& le40 1.80 .0 .0 2327.3 37.'1.1 3.95 20.45 49.0i 50.98 
3 0 1831.1 40.01 3.238 1.10 7.79 1. 42 3.83 .0 .0 2315.1 31.98 3.96 20.51 4'.14 50.80 
3 0 1831.4 1.10.10 3.219 1.11 7.82 1.38 3.85 .0 .0 2345.8 38.18 3.91 20.1.19 4'.21 50.73 
1 0 1831.5 1.10.20 3.241 1.11 7.86 1. 29 1.88 .0 .0 2348.8 38.17 3.98 20.5Q 4Q,40 50.60 
] 0 1831.b 40.28 3.21.12 1.12 7.89 t.31.1 3.90 .0 .0 23'51.5 37. 97 3.98 20.77 49.51 50.49 
] 0 183\.7 40.37 3.243 1.13 7.92 1.40 3.n .0 .0 2358.5 37.92 3.99 20.89 49.63 50.H 
1 0 1831.8 40.45 1.21.11.1 1,141 7.95 1.12 3.96 .0 .0 2359.5 38,05 1.1.00 20.89 49.15 50.25 



IOAe TAPE A/)122~ 1F.5T NO. b nAY lbO O'H I.Ib liS SITE NO.IItI.O tDAe SITEs 4 
TAMB _ 71.1.271 D~G F PAMB _ 14.121 PSIA T~ST DATA START 09141:1122 RE~ MUM. 26.27 IN.WGMT._ 3.25. 

RUN E8 TIt·IE VEl. 0151 HPDYNO HP~OAO HPII'I HPAERO TPOS APOS OSS PijO HP~OLL DTEFF UERO XROL.L 
SEC MPH 1011 HP HP HP HP X X RPM IoIP HP % 

:5 0 1831.9 40.53 1.245 1.14 7.l;a h26 1.~6 .0 .0 2302." _& ... ~. ... A ""A, 0 .. 1:9.54; SOeill "'C.l~ !!:f'U\: C\l~""'-= 

1 0 11131.CJ 4n.b2 3.240 1.15 8.01 1.31 4.00 .0 .0 231:11.4 37.99 4,01 21.09 49.98 50.02 
3 0 1832.0 40.70 3.247 1.10 8.04 1.35 4.01 .0 .0 21bo.l 31.81 4.01 21.28 50.09 49,91 
3 0 1832.1 40.79 1.248 1.16 8.08 1.10 4.00 .0 .0 2379.0 37.92 4.02 21.30 50.22 49,78 
1 0 ....... ~ 40.87 1.248 • .'7 8.11 1=23 4.08 ~O .0 2ln.Q; 38.ii 4,03 21.21 50,liZ 49.~e lO.JC.C ....... 
1 0 1812.3 40.95 3.250 1.18 8.14 1,10 4.10 .0 .0 23CJ O.7 38.08 4.03 21.37 50.41 49.57 
1 0 1832.4 41.03 1.251 1.18 8.17 1.33 4.11 .0 .0 2402.4 :57.85 4.04 21.58 50.54 49.41) 
1 0 1832,5 41.11 1.252 1.19 8.Zn 1.2Z 4,15 .0 .0 2405.3 37.18 4.05 21.70 50.05 49.35 
1 0 1832." 41.2n 3.253 l.21) 8.23 1,24 4.18 .0 .0 240&.2 31.93 4.05 21.70 50.77 49.Z3 
1 0 1832.7 41.28 3.254 1.2t 8.21) 1.ll 4.20 .0 .0 2418.0 38.05 4.no 21.72 50.88 49.12 
3 0 1832.8 41.11) 3.255 1.21 8.29 1024 4.l3 .0 .0 l1l18.0 11.89 4.00 21.88 50. 98 49,02 
3 0 1832,8 41.45 ].256 1.22 8.ll 1.18 4.llt .0 .0 241 9 .9 17.14 4.01 22.06 51.10 48.90 
] 0 1812,9 41.51 3.258 1.23 8.15 1028 4.i7 .0 .0 2425.8 37.81 4.08 21.09 51.19 4&.81 
1 0 1833,0 41.60 ].259 1.21 8.]8 1.015 4.10 .0 .0 2421.9 ]7.99 4.08 22.07 51.10 4&.70 
3 0 1833,1 41.60 1.259 1.l1 8.18 1.25 4.30 .0 .0 21121.' 31.99 4.08 22.07 5hl0 48.70 
1 0 1831,2 41.77 ].lOO 1.25 8.45 1025 4.31t .0 .0 2430.7 37.70 4.10 22.42 51.54 48.40 
3 0 183],1 41.84 3.21tl 1.2" 8.48 1024 4.18 .0 .0 1411.1t ]7."4 4.10 2i.51 51063 4&.37 
3 0 1813,4 41. 9 1 1.2ft2 10 21t 8.5\ 1.13 4.40 .0 .0 2442.4 ]7.84 4.tt 22.48 5te Tl 48.28 
:; G 1833.5 42.00 l.U! 1.27 8=5~ 1=2~ ,,=43 eO .0 2445.3 ]7.'4 4.11 22.51 5le a 4 4&.16 
] 0 183l.~ 42.08 3.265 1.28 8 e '57 1.21 4.45 .0 .0 2450.0 37.75 4.12 lll7\ 51,95 48.05 
3 0 18]3.7 42.t. 1.266 1.2Q 8 •• 0 1.11 4.48 .0 .0 1458.0 31.57 4.13 22.90 52.05 41.~5 

3 0 1833,7 4l.21 3.261 1e2q 8.03 1.22 4.50 .0 .0 24.5.8 ]7.06 4.13 22. 92 52.14 47.8. 
(") ] 0 1833.8 42.30 3.21)8 1.30 8.lJb 1.18 4.52 .0 .0 2414.5 37.86 4.t4 22.87 52.24 47.76 
I 
~ 3 0 1831.9 4Z.39 1.2.9 1.31 8.1)9 1.10 4.55 .0 .0 2476.5 37.&2 4.14 ll.q8 52.35 41.05 

J 0 1834,0 42.47 3.2". 1.31 8.72 1.21 4,58 .0 .0 2481t.2 31.02 4.15 23.1' 52.46 47.54 
3 0 1834,1 41.54 3.270 1.ll &.75 1.13 11.60 .0 .0 248'1.2 37.54 4,15 23.32 52.55 41,45 
1 0 1834.2 42.62 1.272 1.31 8.79 1.11 4.1Jl .0 .0 24Q4.0 17.71 4.16 23.29 52.66 47.]4 
3 0 1834,3 42.,,9 1.273 1031 8.8t 1.18 4.65 .0 .0 2498.9 37.8Z 4.10 23.30 52.75 41.25 
! 0 1834.4 42.77 1.274 1.14 8.85 1.08 4.b8 .0 .0 2498.9 37.05 4.17 23.'0 52.85 47.15 
3 0 1834,5 42.85 1.275 1.35 8.88 1.15 4.10 .0 .0 2501.8 :11.50 4.i6 23.63 52.'" 47,04 

3 0 1814.6 42.92 3.271t 1.11t 8.91 1.11 4.73 .0 .0 2509.6 11.n 4.18 Zl.1t 53.05 4".95 
1 0 1814,6 41.00 1.2'78 I.U 8.94 1.01 4.75 .0 .0 2513.5 37.14 4.1 9 21.09 53.15 46.85 
3 0 1&34,7 41.07 3.278 l.lT 8.97 loll 4.71 .0 .0 2511.5 37.01 4.1 9 ll.aO 53.24 46.16 
3 0 1834,8 41.14 10280 1.38 8.99 1.0l. 4.80 .0 .0 2515.5 ]7.45 4.20 24.02 53.]} 46.&7 
] 0 18]4,9 41.22 3.280 1.38 9.03 1.10 4.83 .0 .0 2521.3 11.46 4.20 24.n 53.44 40.56 
3 0 1835.0 43.10 3.281 1.39 9.0b 1.1)5 4.85 .0 .0 252'.1 37.65 4.21 24.0b 53.53 46.47 
3 0 1835.2 41.44 1.l84 1.4t 9.12 1.00 4.'0 .0 ,0 2532.1 17.54 4.22 24.2' Sl.1t 4".2' 
:5 0 1815,1 41.51 1.285 1.4t '.15 1.02 4.QZ .0 .0 25]'5.0 37.40 4.23 24.40 53.81 4b.1 9 
] 0 1835.4 43.58 1.286 1. 42 '.18 1.07 4.95 .0 .0 2541.8 37.50 4,21 24.48 53.91 46.09 
1 0 1835.5 41."7 1.287 1.43 9.lt .99 4.98 .0 .0 2'540.8 ]7.61 4.24 24.41) 54,01 45." 
3 0 1835.5 43.73 1.288 1. 41 9.24 1.05 5.00 .0 .0 2'549.6 37.'58 4.24 24.5' 54.10 45.90 
3 0 1815.6 41.79 1.290 1.44 9.2b .99 5.02 .0 .0 2554.5 37,37 4.25 24.1' 511.17 45.83 
3 0 1835.1 43.81 1.291 1.45 Q.l0 1.03 5,0'5 .0 .0 2550.6 37.39 4,25 ZIl.81 5t1,Z7 45.73 
1 0 1835.8 43.94 3.291 1.4b 9.33 1.1)1 5.07 .0 .0 2'559.'1 37.S7 4.2b 24.82 54.36 45.1)4 
3 0 18}'5.9 41.1.02 3.292 1.4b 9.1b 1.01 5.11) .0 .0 2501).2 37 .b3 4.21) 24.81 5'1,40 45.54 
1 0 1~}&.0 '14.09 1.293 1 • IJ 1 9.1Q 1.00 S.12 .0 ,0 l501.Z 31.1.12 4.27 lSiO' 54&;'54 45.1.10 
1 0 183b.l 411.t5 1.295 1048 9.4\ .Q8 5.14 .0 ,0 2'56Q.l 37,28 4,27 25.25 54."2 45.38 
3 0 181b.? 41.1.21.1 3.29& 1.1.18 9.45 1.nl 5.17 .0 .0 2'515.0 31.1.12 4.28 25.26 54.73 45.21 
3 0 183bol 411.29 3.291 1. 49 9.47 ,tH '5.1 9 .0 .0 l581.8 31.02 1.1.28 2'5.18 54.80 4'5.20 
3 0 181b.4 41.1.3" 3.298 1.50 9.50 .Q8 5.22 .0 .0 2583.1 37.50 4.29 25,35 54.89 1.15.11 



IDAe TAPE Abll2R TEST NO, b flAY 100 09146118 SIT! NO._4.0 IOAe nTh 4 
U,..B • 14.118 OEG F PAMB _ 14.12& PSIA TEST DATA START 09146122 REL HU~ - 2&.21 IN.WGHT •• JUS. 

RUN EB TIME VEL OUT H~OYNO HPROAD HpIW HPAERO TpoS APOS DSS 1'''0 HpROLL DTEFF UfRO IROLL 
SEC "4PI'i MI HI' HI' HI' HI' I: X RPM HP HI' I 

3 0 1836.4 44.43 3.300 1.50 9.53 .94 5.24 .0 .0 2581.0 37 .27 4,29 25.58 54.9' 45.03 
] 0 183b,5 44.49 3.301 1.51 9.56 .98 5.20 .0 .0 25U.5 31,10 4.30 25.ft] 55.05 44.95 
3 0 1830,0 44.57 3.31)2 1.52 9.60 .94 5,29 .0 .0 2592.5 31.51 4.10 25.58 55.15 44,85 
3 0 1836,7 44.b4 3.302 1.5] 9. lIZ ,96 5.11 .0 .0 2&00.3 ]7.58 4.11 25.1»0 55.23 44,77 
3 0 1831».8 44.70 3.30] 1.53 9.65 .93 5.34 .0 .0 2&00.s 31.ll 4.31 25.16 55,3Z 44,b8 
3 0 1830.9 44.77 3.304 1.54 9.b& .95 5.3& .0 .0 2611.0 31.20 4.32 2ft. 02 55.40 44,bO 
3 0 1837,0 44.83 3.306 1.55 9.71 .92 5.38 .0 .0 2613.0 31.]6 4.ll 25.98 55.47 44.51 
3 0 1837.1 44.92 3.307 1.55 9.74 .9] 5.42 .0 .0 2613.0 37.54 4.33 25,95 55,58 44.42 
3 0 18]7.2 44.91 1.308 1.56 9.11 .89 5.44 .0 .0 2ftll.1 37.26 4.n 26.2t 55," 44.15 
3 0 1837.] 45.04 1.309 1.57 9.80 .89 5.46 .0 .0 2625.7 36.61 4.14 26.16 55.14 44.26 
3 0 1837.3 45.10 3.111 1.51 9.82 .86 5.48 .0 .0 2U6.6 36.18 4.34 21.15 55.81 44.1 9 
3 0 1837.4 'IS .14 3.312 1.58 9.84 ,83 5,50 ,0 .0 2ft13.5 15.91 4.34 27.40 55.85 44.15 
3 0 1837.5 45.20 3.313 1,58 9.87 .80 5.52 .0 .0 26]4.4 35.16 4.35 27,90 55.9] 44.07 
J 0 1837.1» 45.21» 3.113 le5q 9.89 ,74 5.54 .0 .0 26]9,S ]4.55 4.35 28.03 5b.00 44.00 
3 0 1837.1 45.30 3.315 1.59 9.ql ,7] 5,55 .0 .0 2643.2 n.91» 4.36 2q.18 56.05 43.95 
1 0 1837.8 45.15 3.310 1.60 9.93 .61» 5.51 .0 .0 2643.2 3].40 4.3& 29 .73 56.11 4).89 
1 0 18n.q 45.35 3.317 1.60 9.93 .57 5.51 .0 .0 2&48.1 31.14 4.1" 31.89 56.11 41.89 
] 0 1838.0 41J.ll 3.318 1.60 9.92 .l9 5.57 .0 .0 2"'53.0 26.48 4.16 37.47 56.09 43,91 
J 0 1&]8.1 45.Z2 1.320 1.59 9.88 •• 05 5.5] .0 .0 2649.t 2t.25 4.15 46.08 55.95 44.05 

n J 0 1838.2 45.05 3.321 1.51 9.80 •• 44 5.46 .0 .0 2641.3 17.04 4.34 51.52 55,15 44.l5 
I 3 0 1838.2 44.81 3.322 1.55 9.72 •• 80 5.40 .0 .0 2614.4 14.14 4.ll 68.71 55.53 44.47 

f-' 1 0 1838.3 44.ftS 3.3al 1.53 9."4 .1,06 5.33 .0 .0 2bll.8 u.88 4.11 81.14 55,29 44.7t 
0 

J 0 1838.4 44.54 3.325 1.5Z 9.58 .1.25 5.28 .0 .0 2610.1 to. u. 4.30 94.34 55.tl 44,88 
J 0 1838.5 44.43 3.3l5 1.50 q.53 .1.40 5.24 .0 .0 2606.2 9.24 4.29 .00 54.97 45.01 
1 0 18]8.1» 44.ll 3.326 1t49 9.49 .1.55 5.21 .0 .0 2001.2 9,00 4.29 .00 54,85 45.15 
J 0 1838.7 44.21 3.327 1.49 9.47 -1.5Q 5.19 .0 .0 2594.5 9.24 4.28 .00 50.18 45.22 
1 0 18]8.8 44.25 3.328 1.49 9.40 .1. 65 5.18 .0 .0 2590.6 to.l0 4,28 9] •• 4 54.15 45.25 
1 0 1838.9 44.31 3,3l9 1.49 9.48 .1.55 5.20 .0 .0 2592.5 11.41 4.28 82.1»6 54.83 45.17 
J 0 1839.0 44.40 3.331 1.50 9.52 .1.21 5.l3 .0 .0 21»00.3 U,28 4.29 7le72 54.94 45.06 
3 0 1839.1 44.4Q 3.332 1,51 9.5& -te 12 5.26 .0 .0 2602.3 15.13 4.10 6].tQ 55.05 44.95 
1 0 1839.1 44.58 3.333 1.52 9.60 •• 90 5.30 .0 .0 2605.2 16.48 4.10 58.ZI» 55.1' 44.83 
3 0 1839.2 44.b6 3.334 1.53 9.63 •• 83 _ 5.32 .0 .0 2614.9 17.46 4.31 55.16 55,26 44.74 
3 0 1839.3 44.73 3.336 1.54 Q.66 •• 12 5.35 .0 .0 2617.9 18 • 49 4.31 52.27 55.35 44.65 
3 0 1839.4 44.82 3.336 1.54 9.10 •• 56 5.38 .0 .0 2b21.8 19 .n 4.32 4Q.iQ 55.47 44.53 
J 0 1839.5 44.90 3.337 1.55 9.14 •• 49 5.41 ,0 .0 2624.7 20.89 4.ll 46.60 55.56 44.44 
3 0 1839.6 44.98 3.338 1.56 9.77 •• 40 5.44 .0 .0 2b27.6 ll.62 4.31 45.t8 55.66 "".34 
1 0 1839.7 45.04 3,339 1.5'7 Q.80 _,3l 5.46 .0 .0 2b37.4 2l,19 4.34 44.11» 55.14 44.26 
3 0 1839.8 45.11 3.341 1.57 9.83 •• 24 5.49 .0 .0 2642.2 2l.88 4.34 42.96 55.82 44.18 
3 0 1839.9 45.t8 3.342 1.58 9.80 •• 22 5.5t .0 .0 2645.2 23.51 4,35 01.93 55.90 44.10 
3 0 1840.0 45.24 3.343 t.59 9.88 •• t7 5.53 .0 .0 2b49.1 23.1»7 4.35 41.11» 55,98 44.02 
3 0 1840.0 45.29 3.344 1.59 9.91 •• 18 5.55 .0 .0 21>5Z.0 21.5& 4.35 4Z.05 5b.04 43.9& 
3 0 1840.1 45.34 1.346 1.60 Q.9] •• 13 5.57 .0 .0 2651.8 23.6b 4.36 41.95 56,10 43.90 
1 0 1840.2 45.18 3.347 1.bO 9.95 •• 15 5.58 .0 .0 2b52.0 23.95 4.3b 41.53 56.t5 43.85 
3 0 1840.3 45.42 3.341 1.&1 9.9& _.11 5.&0 .0 .0 2b62,7 24.01 4.36 41.3Q 56.20 43.80 
1 0 1840.4 45.45 3.348 1.61 q.qe _.14 5.bt .0 .0 2bU.7 Zl.80 4,31 41.92 56,Z4 43.70 
3 0 1840.5 45.49 3.349 1.61 10.00 •• 15 5.63 .0 .0 26&1,7 l3.53 4,31 42.49 56,Z9 03.7t 
] 0 181.10.b 4'5.52 3.351 1.62 10.01 •• 14 5.64 .0 .0 2b70.5 23.3& 4.37 1.12.84 5b,12 41.&8 
:\ 0 1840.7 45.54 3.3'52 1.62 10.02 _.t9 '5.6'5 .0 .0 2b10.5 21.09 4,37 43.39 5&.35 4'h65 
1 0 1840.8 45.56 3.3'53 1.62 10.02 _.24 '5.05 .0 .0 2&66.6 2l.1ft 4,37 44.83 50.37 41.63 
] 0 1840.Q 45.57 3.155 1.b2 10.03 •• 31 5.65 .0 .0 2668.b 21.4t 4.37 46.85 56,38 4].&2 



PART 2 

ACCELERATION 

C-ll 



IOAC TAPE Ab122R TEST NO. b DAY lbO OIH~&118 SITE NO.a4.0 IDAC SITE- 4 

RUN TIME VEL ERO EBI EMAI E"4AO E~F BTAMPO 8TAMPI ijCMGP P80 PBI PMU PMAO PM' "'SPo GRATM 
SEC ""'PH WH WH 101M WM Wli AMP-HR AMP.HR 1( .... 1(1'1 1(>" 1("; Kfj 1(1'/ RPM 

3 1809.2 .00 2725.8 133.2 2~38.t t47.Z 141.5 .00 .00 .00 2.87 .00 1.99 .00 .8909 1799.1 ,00 
3 1809.3 .00 2725.9 133.2 2438.2 147.2 141.5 .00 .00 .00 3.59 .00 2.69 .00 .8881 1785.9 .00 
3 1809.4 .00 2726.0 133.2 2438.3 t47.2 141.& .00 .00 .00 4,42 .00 l.51 .00 .8847 17'1'1.9 .00 
3 1809.4 .00 2720.2 133.2 21l38.5 147.2 141.& .00 .00 .00 5.92 .00 5,11 .00 .8812 1749.7 .00 
3 1809.5 .00 2120.4 133.2 2438.1 147.2 141.& .00 .00 .00 7,23 .00 b.39 eOO .87bo 1725 •• 000 
:5 1809.6 .00 27ii!6.1 133.2 2438.9 147.2 141 06 .00 .00 .00 7.92 .00 1004 .00 .8706 1710.0 ,00 
3 1809.7 .90 2726.7 133.2 2438 09 141.2 141.6 .00 .00 .00 8.21 .00 7.32 eOO ,8..,5 1702.8 2,70 
3 1809.8 1.09 2126.9 133.2 2439.1 147.2 141.7 .00 .00 .00 ~.3b .00 7.41 .00 .8656 1&99.1 2,38 
3 1809.9 1.32 2127.2 133.2 2439.3 141.2 141.7 .00 ,00 .00 8.bl .00 1.12 .00 .8U4 1696,2 3e" 
3 1810.0 1.5& 2727.4 133.2 2439.6 147.2 141.7 .00 000 .00 9 016 ,00 e.2e .00 .86034 1688.4 8,21 
3 1810.1 1.84 2727.7 133.2 2439.8 147.2 141.7 .00 .00 .00 '1.92 .00 9.0& .00 s860' 1675.9 11.09 
:5 1810.2 2.12 2128.0 133.2 2440.1 141.2 141.8 .00 .00 .00 10.47 .00 9.513 .00 ,85&9 16650" 5,6S 
3 1810.3 2.43 2728.3 133.2 2440.4 147.l 141.8 .00 .00 .00 10.72 .00 '1.84 ,00 .8550 1659.7 8.7] 
3 1810.3 2.7" 2728.6 133.2 2440.7 147.l 141.8 .00 .00 .00 11.04 .00 10.15 .00 G853t 1~55.0 ",'12 
:5 1810.4 3.09 2729.0 133.2 241U .0 141.2 141.8 .00 .00 .00 11.U .00 10.75 ,00 ,85" 1647,2 5.U 
3 1810.5 3.50 2729.3 133.2 244 t. 3 147.2 141.9 .00 .00 .00 12.45 .00 11,51 .00 .8"81 t634.1 6,52 
3 1810.6 3.89 2729,3 133.2 244 t. 3 147.2 141.9 .00 .00 .00 13.0'1 .00 12.21 .00 ,8450 162Z.5 6,74 
3 181 0.7 4.34 272'1,7 t 33.2 2441.7 147.2 141,9 .00 .00 .00 1l.~6 .00 12.10 .00 .8422 16U.7 7.04 
3 1810.8 4.80 2730.1 133.2 2442 • ., 147.2 141.9 .00 .00 .00 14.07 .00 13,19 .00 .8390 160".l 6,5i 
3 1810." 5.29 2730.5 133.2 2442.4 147.2 141.'1 .00 .00 .00 14.60 .00 13.71 .00 .8369 1,"7.5 6,U 

n 3 1811.0 5.82 2730.5 133.2 2442.8 141.2 142.0 ,DO .00 .00 15.18 .00 14.31 .00 ,8344 15e9.1 5.19 
~ 3 1811.1 6.51 2731.4 133.2 2443.3 147.2 142.0 .00 .00 .00 16.37 .00 15.52 .00 .8325 1513,1 4,22 
N :5 1811.2 1.14 2731.9 133.2 2443,8 147.2 142.0 .00 .00 .00 17,2" .00 16.39 .00 ,SlbIJ 1555,6 3,96 

:5 1811.2 7.56 2732 0 4 133.2 2444.2 147.2 142.0 .00 .00 .00 17004 .00 16,07 .00 ,8206 1555.6 3,79 
3 1811,3 7.85 2732.8 133.2 2""11.6 141.2 142. a .00 .00 .00 16.01 .00 15.00 .00 .8t91 1570.9 3.70 
3 1811.4 8.05 2733,l 133.2 2444.9 141.2 142.1 ,00 .00 ,00 14.42 .00 13.40 .00 .8203 15.5,0 3.68 
3 1811.5 8.21 2733.2 133,2 21144.' 147.2 142.1 ,00 .00 .00 12,89 .00 11.86 .00 .8259 1620,0 3."0 
] 1811.6 8,32 2133.5 133.2 2445.2 147.2 142.1 .00 .00 .00 11.38 .00 10.37 .00 ,tillS 16"2.2 3.n 
3 1811.1 8.41 2733.7 133.2 2445.5 147.2 14ii!.1 ,00 .00 000 9.q9 .00 8.q7 .00 083U 1662.8 3,38 
:5 1811.8 8.1.16 2134.0 133.2 2445.7 147 • il l"Z.1 .00 ,00 .00 'I.l9 .00 8.45 .00 .8084 1&81,6 3.U 
:5 1811.9 8.tl3 2734.2 133.2 2&145.9 14'1.2 142.2 .00 .00 .00 9,61 .. 00 8.Q6 .00 .H44 1711.6 3.63 
3 1812.0 8.85 2n4.5 113.2 2446.2 14'1.2 142.2 .00 .00 000 10.49 .00 9.90 .00 06578 1758,7 3,54 
3 1812.1 9.14 2734.'1 133.2 2446.5 147.2 142.2 .00 .00 .00 11.89 .00 11,37 .00 ,5q16 1813,1 3,30 
3 1812.1 9.44 2735.3 133.2 2446.9 147.2 142.2 .00 .00 .00 B.3& .00 12.99 .00 .5256 l S1].1 3,46 
:5 1812.2 9,78 2'135.7 133.2 2447.4 14'1.2 142.2 .00 .00 ,00 14,91 .00 14.64 .00 ,4653 1938,1 3,60 
:5 1812.3 10.15 2736.2 133.2 21147 •• 147 .2 142.2 .00 .00 .00 16,47 .ot) Ib.1 9 .00 .4119 lo07.2 3.&1 
3 1812.4 10.53 2736.2 133.2 2441.9 147 .ii! 142.2 .00 .00 .00 18.1. .00 17.81 ,00 ,3766 2079,7 3.43 
:5 1812.5 10.9Q 273t1.8 133.2 2448.4 141.2 142.2 .00 .00 ,00 19.55 .00 19 .15 .00 .3513 1153,4 3.40 
3 1812.6 11.25 2737.4 133.2 2449.0 147.2 142.2 .00 .00 .00 ao.l9 .00 20.06 ,00 .3278 2225.0 3.54 
1 1812.7 11.1j8 2738.0 113.2 2449.5 147.2 l11Z.2 .00 .00 .00 20.72 .00 20.40 .00 .3028 2291.6 3,U 
1 1812.8 11.92 2738 •• 133.2 2450.1 147.2 142.3 .00 .00 .00 20.92 .00 20,52 .00 .2853 2353.7 3.41 
3 1812.9 12.20 2739.1 133.2 2450.7 147.2 142.3 .00 .00 .00 21.13 .00 20.64 .00 .27'72 2411.7 3.41 
3 1813.0 12.47 2739.7 133.2 245,.3 147.2 142.3 .00 .00 .00 21.33 .00 20,90 .00 .2691 2469.7 3.5t 
3 1813.0 12.73 27110.3 133.2 2451 .9 147.2 142.3 .00 .00 .00 21.31 .00 20,97 .00 .2'544 2522.8 3,56 
3 1813.1 12.9'1 2740.9 133.2 2452.5 147.2 142.3 .00 .00 .00 21.27 .00 20,89 .00 .2391 2575.3 3.39 
3 1813.2 13.24 2141.5 133.2 2453,0 147.2 142.3 .00 .00 .00 21.42 .00 20. 96 .00 .2319 2628.4 3.47 
3 1813.3 13.50 2741.5 rB.2 2~53.o 147.2 142.3 .00 .00 .00 21.69 • .,0 21.22 .on .2284 2618,1 3,57 
3 1813.4 13.75 2742.1 t33.2 2453.6 147.2 142.3 .00 .00 .00 21.74 .0-0 21.38 .00 .2228 2n7,8 3.40 
3 lIH3.5 13.98 2742.7 133.2 211511.2 t47.2 14l.3 .00 .00 .00 21.58 .00 21.26 .00 .20~4 2176." J.43 
3 1813.& 14.21 2743.3 t 33.2 2454.8 147.2 14?.3 .on ~.(} .00 21.65 .00 21,24 .00 .19~7 282(j~1 1.55 



IDAC TAPE Ab122R TEST NO. & DAY 100 0914&118 SITE NO.sll.O IDAC SITE- 4 

RUN TIME VEL EBO ERI EMU EMAO EMF BTAMPO BTA~PI 8CHGP PijO PBI PM'I PMAO PMII' MSPO GRUM 
SEC MPH WH \tIH WH WH WH AMP-HR AMP-HR 1<1'1 1(1'1 1(1'1 KW , KW KW RPM 

3 1813.7 ll1.44 2143.9 133.2 2455.4 t47.2 ll12.3 .00 .00 .00 22.al .00 21.58 .00 .1909 2810.9 3.42 
] 1813.8 111 .b8 2744.& 133.2 245&.0 141.2 li12.3 .00 .00 .00 22.~n .00 22.5; ~iiii .l Q06 2Q2ii.! l.4! 
3 1813.9 14.94 2745.3 133.2 245&.7 147.2 142.3 .00 .00 .00 2(1.01 .00 23.11 .00 .181& 2911.2 3.56 
3 1813.9 15.22 27'1&'0 133.2 2451,'1 141.2 lu2.3 .00 .00 ,00 24,50 .00 24.15 .00 .1103 3024.4 3.'12 
1 1814.0 15.45 2740.1 133.2 21158.1 147.2 142.3 .00 .00 .00 2'1.11 .00 24.lZ .00 .lb78 301b.' 1.42 . lel".l 15.11 Z7!!7,!,& CU.2 2U'58.8 1~7el 14.:.3 eOO .00 .00 25.00 .00 21.1.U6 .00 = 1"72 312tl,Z 3.511 ~ 

3 1814.2 15.94 27'17.4 133.2 2458.8 147.2 14201 .00 .00 .00 25.1Z .00 24.bo .00 .1041 1113.1 J.40 
3 1814.3 1O.1b 2748.1 133.2 2459.5 147.2 14Z.3 .00 .00 .00 24.99 .00 24.&0 .00 .1509 3219.1 3.45 
3 1814.4 1&.38 2748.8 131.2 2400.2 147,2 142.3 .00 .00 .00 24.'2 ,00 24. till .00 .1491 3261.1 3,55 
3 1814.5 16.22 2149.5 131.2 2400.8 147 ,2 142.3 .00 .00 .00 24,S1 .00 i4.U .00 .1 14 412 331e.,9 J.IZ 
3 1814.b 15.67 2750.1 133.2 2401.5 147.2 142.4 .00 .00 .00 24.14 ,00 21.5e .00 ,14ll 3443.1 3,46 
3 1814.1 15,2' 2750.0 133.2 24b2.0 147.2 142.4 .00 .00 .00 17.80 .00 11.04 .00 .1"50 3031,6 3,65 
3 1814.8 15.10 2150.1 133.2 2462.0 141.3 142.4 .00 .00 .00 8.51 2.39 7.'0 Z.U .1531 3187,5 3.'3 
3 1814.8 15,04 2150.1 133.5 24b2.0 147,5 142.4 .00 .00 .00 4.01 3.66 3.63 S.85 ,151' 3840.' 4.21 
3 1814.9 15.25 2150.1 131.5 2462.1 141 0 5 1'12.4 .00 .00 .00 3.05 1,12 2,9. 1. 79 .1415 38t5e' ",21 
3 1815.0 15071 2151.0 133.5 2462.3 147.5 1'12.4 .00 .00 .00 &.57 .77 Oob' .78 ,1506 3110.6 4,09 
3 1815.1 lOa 11 275100 133.5 2462.3 t41 0 5 142." .00 .00 .00 10,30 .35 10.41 034 01 49" 3550.0 1,90 
3 1815.2 Ib.44 2151.1.1 133.5 2402.1 141.5 1&12.4 .00 .00 .00 13.4' .16 13.41 01 () ,1600 33830" l,Sb 
3 1815.3 16.~fI 2'751.41 ill.5 24&3.2 141.5 1142.4 .00 .00 000 17.02 e01 16.'0 001 ,1850 lZOlf,,1 3,31 
3 1915.4 i7.84 2"1'5Z.~ 133.5 2&!f;!.! ll!'r~5 !1A2.4 .00 .00 .00 21.46 .04 21,40 .02 .2206 2'80.1 3.0e 
3 1815.5 17 8 84 2753.3 133.§ 2'104.0 147 e 5 142e Q .00 .00 .00 21.4(, .04 21.40 002 .220. 2900.3 ).01:1 
3 1815.0 lQ.oJ 275'1.0 133.5 2&1&5.3 147.5 14104 .00 .00 .00 15.IUt .00 2'1.91 000 ,310b 2402.2 2.20 

n 1 1815.1 19.01 27'54.1 133,5 2400.0 141.'5 142,,4 .00 .00 .00 25,9i .00 25.34 000 .3275 2268,1 2,01 
I 3 1815., 1'.15 2,55.5 133.5 246~.1 l'l1.5 142.4 .00 .00 .00 i&.llf .00 25.1.12 .00 .33&2 2218.1 1.lfQ 

f-' 1 1815.8 19,28 2756.2 133.5 2467.4 141.5 1'12.4 .00 .00 .00 2b,14 .00 25,&2 .00 .331& 2201"-' la lf& w 
J 1815.9 l Q.44 215&,9 133.5 24&8 0 1 t41.5 142.4 .00 .00 .00 25,94 .00 25.41 000 ,3234 2208,4 1-95 
1 1810.0 lQ.oii 27'5C1.Q 1,33.5 24&3'1 141.5 142,4 .00 .00 .00 25.92 eOO 25830 .00 .3225 2221.9 teet, 
3 1810.1 19.80 2757.0 133.5 24&6.8 147.S 142.5 .00 .00 eOO 25.93 .00 25.34 000 ,3247 2238.1 1. q 3 
3 181b.i 19.Q9 2758.4 133. '5 24&9.0 14705 142.5 .00 .00 .00 25.lf2 000 25.36 .. 00 ,3210 2251.5 1,q8 
1 1610.3 20.t1 2159.1 133.5 2410.3 147.5 142.5 .00 .00 .00 25.08 .00 25,17 .00 .1100 2217,S 1e 93 
3 18lb 04 20.31 2759.8 cn.s 21.110.9 1&11.5 142.5 .00 .00 .00 (lS.S6 .00 2q. Q; .00 .3023 i2~,.e 1. 9(: 
3 l81b,S 20.5~ 2700.5 133.5 241tof) 1'11.5 142.5 .00 .00 .00 250'57 .00 ii!4.q5 000 .3031 2317.8 it'3 
3 18tb.b 20.15 2161.2 133,5 2&172.3 147.5 142.'5 .00 000 .00 25.~2 .00 25.05 .00 e3044 2338 0 4 101'16 
3 1816.& 20.91 21b1.9 133.5. 24'13.0 11.17.5 1&12,5 .00 .00 000 25.42 .00 211,9i .00 ,296Q 2358 0 1.1 ie 94 
3 1816.7 21.10 21&2.tI 133.5 2413.7 11.17.5 142.5 .00 .00 .00 25.1& .00 24.&6 .00 .2812 231'.1 ie'5 
3 1816.8 21.211 2703.3 133.5 2474.&1 147.5 11.120 5 .00 .00 000 25.12 .00 2(1.52 .00 .281.17 23qQ.l 1.'4 
3 1816.Q 21.11& 2763.3 133.'5 2t.1111.a 11.11.5 142.5 000 .00 .00 25.19 .00 24.58 .00 .28b2 21.11 9 07 to 94 
3 1817.0 21.64 2764.0 133.5 21.175.1 141.5 142.5 .00 .00 ,00 25.16 .00 24,&6 .00 .2841 2438.1 10 Cl S 
3 1817.2 2t.9' 2705.4 133.5 241ft. 4 147.5 142.5 .00 .00 .00 24.9Q .00 24,116 .00 .2662 2411.8 10 95 
3 1817.3 22.17 2766.1 113.5 2417., 141.5 142.6 .00 .00 .00 25.20 .01 24.&1 .00 ,2075 2498,4 10 QIl 
3 1817.4 22.35 2766.8 133.5 2417.8 1'11.5 1112.6 .00 .00 .00 25.41 .00 24.85 .00 .2615 25t8,1 t. 95 
3 1811.'3 22.52 2767.5 111.5 2418.'3 147.5 142,& .00 .00 .00 25.32 .00 211.88 .00 .200Q 2538,1 1.1'14 
1 1811.5 22.70 27&II.i 133.5 2479.2 lu1.5 ta2.& .00 .00 .00 25.16 .00 24,09 .00 .2'51Q 255b.' 1.Q5 
1 1811.6 22.8'5 27b!!.Q 133.5 21119.9 147.5 142.b .no .00 .00 25.11 .00 211.62 .00 .2512 257b.o 1.1'14 
1 1811.7 23.02 276Q.b 133.5 2'180.0 1117.5 lu2.b .00 .00 .00 25.3b .00 24.75 ,00 ,2538 2S Q5.3 1. 9U 
1 1817.8 23.,Q 210Q.b 133.5 2480.0 147.5 lUZ.& .00 .00 .00 25.3b .00 24.85 .00 .251b 2&1 4 .1 1. Q4 
) li317.Q 23.35 2170.3 133.5 2ti8,.2 11.17.5 lti2.& .00 .00 .00 2'5.16 AA 2!J..72 iOC .l1JZ6 .,1)32.5 !wqll e IJV 

1 1818.0 23.52 2771.0 133.5 2(1~I.q 147.'5 lU2.b .00 .OQ. .00 2~.O2 .00 2U.52 .00 .23b3 2&50.Q 1.SS 
1 1818.1 23.bb 2171.1 lll.5 2(182.b t(l1.5 1(12.~ .00 .00 .00 2'5.12 .00 24.511 .00 .2387 2068.4 1.84 
1 lell~.2 23.78 2712.'1 133.'5 2"83.3 1111.5 1112.& .00 .00 .00 25.22 .00 24.b6 .00 .23Q" 2o Ab.& 1. 9 1 

~ 



I DAt TAPE Ao 122R TEST NO. & [lAY 1&0 09141&118 SITE NO.a4.0 IDAt UTh 4 

RUN TI"'E VEL ERO EAI EMAI [MAO EMF 8TAMPO 8TA~PI 8CHGP PRO PSI PMAI PMAO PM~ "'SPD GRATM 
SEC MPH ViM WM WM WIo4 WH AMP-HP AMP-HR KW 1(1'1 I(W 1(1'1 KW KW RPM 

3 1818.3 23.41 2773.n 133.5 2483.q 147.5 142.& .00 .00 .00 23.&8 .00 23,14 .00 .U59 214&,9 ,,94 
3 1818,4 22.83 2773.5 133.5 2484.4 147.5 142.& .00 .00 ,00 18.7q .00 18.07 .00 .lo&9 29('15.3 2.li 
3 1818,4 22.44 2773.7 133.5 2464.& 147.5 142.0 .00 .00 .00 11.47 .00 10.54 ,00 .20'S9 3088.4 2,28 
3 1818.5 22.20 2773.7 133.5 2484,& 147.5 142.0 ,00 ,00 .00 5.'S7 .53 4.99 .83 .2128 3214,7 2,4" 
3 1818.0 22.1b 2773,7 133.5 2484.& 147.'S 142.& .00 .00 000 2.87 1.04 2.&3 Ie 18 .2084 32&2.2 Z.G? 
3 1818.7 22.54 2773.7 133.5 2484.& 147.5 142.& .00 .00 .00 5.03 .45 5,1& .50 ,191Z 3U2,8 lo49 
3 1818.8 23,00 2773.9 133,5 24184.8 147 .5 142.& .00 .00 .00 10.48 .20 10.57 .22 .201 9 3083,1 2.31 
1 1818.9 23.34 2174.4 133.'S 24185.3 147.5 142.7 .00 .00 .00 15.50 .09 15,42 .09 ,l216 2917.8 2.t' 
3 1819.0 23.b3 2175. ° 133.5 2485.9 147 • 5 142.7 ,00 .00 .00 U,31 ,0 4 19.1 8 .04 ,24()~ 2175,0 1.95 
3 tlH9.1 24. t3 27'75.7 133.5 2466,5 147.5 142,7 .00 .00 .00 22.89 .02 22.78 .01 ,2591 2627.8 1. 82 
3 1819,2 24,90 277&.5 133.5 2487.3 147.5 14207 .00 .00 .00 25.50 .00 25,0' ,00 .3302 2410.9 1.04 
1 1819.3 25.26 2177.2 133,5 2488.0 147.5 142.7 .00 .00 .00 2&.31 .00 25,71 .00 .1887 21&4,1 1. 46 
3 181 9 ,3 25.35 2178.0 133,5 2488.8 147,5 142.7 .00 .00 .00 2&,99 .• 00 26.30 .00 '''147 2025.' leU 
1 1819.4 25.44 2778.8 133.5 2489.5 147.5 142.7 &00 .00 .00 27.23 .00 2~.55 .00 _"21 9 19bb.2 !eli 
3 1819.5 25.55 2779.5 133.5 2490.3 147.5 142.7 .00 .00 .00 27.35 .00 2&,b5 000 ,42ll 191.13,1 te31 
3 1819.b 25.67 21n.5 133.'5 2490.3 147.5 142.1 .00 .00 .00 27.46 .00 2&.71 .00 _"203 1939.1 1.2' 
3 1819,7 25.82 2780.3 ru.'S 2491.0 147.5 14207 .00 .00 .00 27.55 .00 2&.84 .00 .4231 19 43,1 1.31 
3 1819,8 25.91 2781.0 133.5 2nl. 8 147 .5 142.8 .00 .00 .00 17.40 .00 2&,82 .00 ,41&b 1950.3 le2' 
1 181'.9 26.10 2181.8 133.5 2492.5 147.5 142.8 .00 .00 .00 27.21 .00 26.59 .00 ,40 91 1'59,4 hZ' 
3 1820.0 26.2b 2782.6 133,5 2491 0 Z 147.5 142.8 .00 .00 .00 l1e04 .00 2&.3' .00 84044 1969,1 1-29 

(") 3 1820.1 2&,42 2783,,] 133 Q S 2494.0 147.5 142.8 .00 .00 .00 17.09 .00 2&.36 .00 .4025 1980.0 1028 
I 1 1820.2 2&,57 2184.1 133.5 2494.7 147.5 14Z.8 .00 .00 .00 27.20 .00 2&.49 000 94094 199000 1030 f-' 

.p- 3 1820.2 2&.73 2184.8 133.5 24'5.4 147.5 142,8 .00 .00 .00 21. i 7 .00 26.1j2 .00 ,41028 2001.2 le29 
3 1820.3 2&.151 2785.& t33.5 2nfl.2 141.5 142,8 .00 .00 cOO 27.09 .00 20145 .00 e1941 2011.9 1,2\1 
3 1820.4 27.03 218f1.J 133.5 lnfl.9 147 05 142.8 .00 .00 eOO l1.i9 .00 2&.46 .00 .390' 2023,1 1.2~ 
1 1820.'5 21.18 218b.3 131.5 2l.!90 0 <l 147.5 142.8 000 eOO 000 i7.3t .00 2&.59 .00 .3'922 2033.7 le2t! 
:3 1820.6 21.34 2787.1 133.5 21197.1 147,5 142.8 .00 .00 000 iH • .,5 .00 26.&Z .00 .3881 204401 1030 
3 1820.7 27. '" 2781,8 133.5 2498.4 147.5 142.9 000 000 .00 21.11 .00 2b,51 .00 ,379 1 2055.Q loU 
:5 1820.8 27.&2 i78&.o 133.5 249<1.1 t 47,5 142.9 .00 .00 .00 2b.97 .00 2~.:53 .00 .3728 20bb.9 i.28 
1 1820.9 21.17 2189.3 \33 9 5 2499.9 147.5 142.9 .00 .00 .00 27.09 .00 Z&.lS .00 ,3153 2077,5 1.30 
1 1821.0 27.92 2790.1 133.5 2500.b 147.5 14il.9 .00 .00 ,00 27.21 .00 l~.52 .00 .37&' 2088.1 hlS 
3 1821.1 28.0~ 27900' 133 0 5 2501.} 147.5 142.9 .00 000 .00 27.15 .00 26.54 .00 .3700 20 98.4 hZS 
3 1821.1 28.20 2791,6 LUe5 2502.1 147,5 142.9 ,00 .00 .00 27.04 000 2&,43 .00 .3&22 2106.7 1123 
3 1821.2 28.33 2192.4 133.5 2502.8 141.5 142.9 ,00 .00 .00 27.0b .00 20.30 .00 .3~03 2119.4 1824 
3 1621.3 28.48 2793.1 133,5 2503.5 147.5 1420 9 .00 .00 .00 21.21 .00 2&,49 .00 ,3631 213000 le28 
3 1821.4 28.&3 2793.1 133.5 2503.5 147.5 142.9 .00 .00 .00 21.22 .00 2&.59 .00 .3591 2141.& 1.28 
3 1821.5 28.16 2793.9 133.5 2504.3 147.5 142.9 .00 .00 .00 27.01 .00 2b 0 45 .00 .3516 21'5().9 1,28 
3 1821.& 28.QO 2794 06 133.5 2505.0 147.5 142,9 .00 .00 .00 l6.91 .00 2&.31 .00 .3406 21&0.9 l.lo 
3 1821.7 2Q.03 2795.4 133.5 2505.7 147.5 143.0 .00 .00 .00 27.02 .00 2&.33 .00 .3500 217109 tel8 
3 18ii!t .8 29.11 279&.1 133.5 250&.5 147.5 143.0 .00 .00 .00 27,14 .00 26.4& .00 .3509 2181.& t.28 
3 1821.9 29.30 21Qo.Q 133.5 2507.2 141.5 143.0 .00 .00 .00 27.04 .00 2&.1.1& .00 .3Q44 2192.2 1.10 
3 1822.0 29.44 2797.& 133.5 2507.9 147.5 143.0 .00 .00 .00 26,90 .00 26,33 .00 .33b& 2201,9 1028 
:5 1822.0 29.58 2798.4 133.5 2508.7 141.5 11.13.0 .00 .00 .00 26.94 .00 26.28 .00 .ll53 2211,Q 1.28 
3 1822.1 2q.10 2799.1 133.5 25n9.4 141.5 143.0 .00 .00 .00 27.10 .00 2&.3Q .00 .33ql 2221,6 1.30 
3 1822.2 29.82 2799.9 133.5 2510.1 11.17.5 143.0 ,00 .00 .00 27.08 .00 2&.1.17 .00 .33SQ 223102 1.28 
3 1822.3 2Q.Q& 2799., 113.5 2510.1 147.5 11.13.0 .00 .00 .00 20.89 .00 2&.35 .00 .326Q 221.11.2 1.28 
3 1822.4 30.09 2800.& 133.5 2510.Q 147.5 143.0 .00 .00 .00 2b.81 .00 lo.2i .00 .321Q 2250.6 1.30 
3 1822.5 30.22 2t'01.1I 133.5 2511.0 147.5 143.0 .00 .00 .00 2b.Q4 .00 2&.?7 .00 .3241.1 22&0.9 1.28 
3 11122.0 30.34 2eo" .1 133.5 2512.3 147.5 143.0 .00 .00 .00 27.05 .ot) 2b.39 .00 .3209 2270.0 1.28 
3 1822.7 30.48 2802.9 133.5 2513.1 147.5 143.0 .00 .00 .00 2&.9& .O/) 2&.39 .00 .12oQ 227Q.7 t.30 



IDAe TAPE Ab12lR TEST NO. b DAY hO Oll14btt8 UTE NO._4.0 IDAC SITEa 4 

RUN TIME IJEL faD EBI EMAl EM,O EMF 8T'~PO BTA~Pl eCHGP PBO PSI PMAI PMAO PMF MSPO ;RUM 
8EC .·MPH WM WM wH lilA wi-! AMP-HR AMP-HR I(W KW 1(1'1 KW KW I(W RPM 

.. 
1 1822=8 30~61 2803.& 133.5 2513.8 147.5 143.1 .00 .00 .00 l6. Jq .00 l6.2Z .... .00 .3125 U811.? leU 
3 . 1822.'1 30.71 2804.11 133.5 251 4 .5 141 • 5 141.1 .00 .00 .00 l~.H .00 ze..14 .ee .lii~ ce9!,? i.28 
3 1822.9 30.85 2805,1 13].5 2515,3 147.5 143.1 .00 .00 .00 Zb.9Z .00 llt.2" .00 .:5156 2307,8 hZII 
3 1823.0 30.96 2805.8 133.5 2516,0 147~; 143.1 .00 .00 .00 Z6.92 .00 2b.lZ .00 .31114 2317,5 h29 
1 1823,1 11.09 2806.& 131.5 2516.7 147.5 1£11.1 .00 .00 .00 26,74 .00 2b.20 .00 .3050 2326.2 leZ8 
3 i&23.2 ...... 28o~.G lll.5 2510i1 141;; 141=1 ~oo .00 .00 lb.ol.l .00 20.05 .00 ;2991 2115o~ 1e2e ~1'C:' 

3 1823.3 31.311 2801.] 133.5 l517.4 147.5 lAl.l .00 .00 .00 lb. 7'1 .00 2b.ll .00 .3031 n4il.4 laZ9 
3 1823.4 It .4b 2808.1 lll.5 2518.2 147.5 111l.1 .00 .00 .00 lb.!? .00 26.25 .00 .1059 2153,4 lal8 . 
3 1823.5 31.57 2808.8 131.5 2518.9 147.5 lAl.l .00 .00 .00 l6.76 .00 Zb.Zl .00 .3000 23&2,Z laze 
] 1823.& 11.'0 l809.& 133.5 l51 9 .& 14'7.5 143.1 .00 .00 .00 26.(,1 .01 26.05 .00 .2922 237h6 hZ' 
] 1823.7 It.81 2810.1 133.5 2520.4 147.5 111l.1 .00 .00 .00 2b.62 .00 25.99 .00 .2919 U81h6 loZ9 
] 1823.8 31. 93 2811.0 lll.5 2521.1 147.5 t43.1 .00 .00 .00 2b.7& .00 2b.l1 .00 .2928 2389,4 1,2e 
3 1823.8 32.04 2811,8 tll.5 2521. 8 147.5 lU.l .00 .00 .00 2b.70 .00 20.18 .00 .2 li30 2)9a.l hie 
3 18ll.9 32,t5 Z8U.5 tll.5 2521.5 147.5 143.2 .00 .00 .00 Zb.55 .00 2b.02 .00 ,2856 2406,9 1.29 
] 1824.0 32.27 Z811,] tll.5 2523.2 147.5 143.2 ,00 .00 .00 20.46 .00 25,n .00 .2806 2415,3 1.28 
] 182".1 32.39 281l.3 1:n.5 2523.2 14',5 143.2 .00 .00 .00 20,S. .00 25.91 .00 .l8U 2024el 1.28 
3 1824.2 32.50 2&14.0 13305 2524.0 147.5 14302 .00 .00 .00 20.61 .00 20.06 .00 .l809 2431,. 1.29 
J lU4.3 32.50 2810., tll,5 2524.1 147.5 lU.2 .00 .00 .00 26.01 .00 lO.06 .00 .28'" 243it' 1.Z'. 
] 1824.4 12.71 2815.5 ill.5 2525.4 147.5 143.2 .00 ,00 ,00 lb,,,! .00 25,89 .00 .l737 2449,4 le28 
1 iI2~.5 ..... 231.,2 133,5 252f;.1 11£?~5 !~3;2 :00 ~oo ,00 Zb,44 .00 25.83 .00 .2722 ZOS7i5 t ,28. ~C:."~ 

• 1824.6 12.9&4 281e,9 133.5 252t..9 141.5 l/13,Z .00 .00 .00 26.U .00 25.97 .00 .2775 Z4bb,Z hZ" ~ 

3 1824.7 33.0" 2811.7 133.5 2521.6 147.5 143.2 .00 .00 .00 26,64 .00 20,09 .00 .2'1U Z"'4,O 1,2' 
n ] 18a".7 33.17 2818.4 133.5 2528.3 1,,7.5 143.a .00 .00 .00 20. III .00 25.99 .00 .2080 2482.5 h28 
I J tea4.8 ll.2& 281 9 .1 133.5 2529.0 147,5 143.2 .00 .00 .00 26."5 .00 25.88 .00 ,2b41 249 hZ 1.28 
~ 3 1824.9 33.38 2819,'1 lll.5 2529,7 147,5 143.2 .00 .00 .00 26,6& .00 U.02 .00 .2Ul Z499.1 1.29 

3 1825.0 33.50 2819,9 lll.5 2529.7 147,5 143.2 .00 .00 .00 Z6.81 .00 lb.22 .00 ,Z6'" Z50a.l hZ9 
3 1825.1 33.00 2820." 133,5 2530.5 147.5 iU.2 .00 .00 .00 2h72 eOO 2b.22 .01 .2634 l515,9 h2e 
3 1825.2 33.72 282t,4 133.5 2531.2 147.5 143.2 .00 .00 .00 lb.56 .00 20.06 .00 .25.6 lS23,4 loZ8 
3 1825.3 33.81 2822.1 133,5 2531.9 147.5 143.3 .00 .00 .00 2b.U .00 26,02 .00 .257'5 2532.Z tel' 
1 1825.4 n e 93 282l t q 133.5 2532.0 147.5 143.3 .00 .00 ,00 26.81 .00 2b.h .00 .ibl. 2540.0 1,i9 
3 1825.5 34.04 282].6 133.5 2531.4 147.5 lU.3 .00 .00 .00 2".82 .00 26,2; .00 .ZbOO 2548.1 leZ8 
] 1825.b 34.1 4 2824.3 133.5 2534.1 141,5 143,3 .00 .00 .00 26.bIt .00 26.16 .00 .2528 255"_2 le28 
3 1825.b ]4.24 2825.1 133.5 2534,8 1-47 ,S 143.3 .00 .00 .00 26.05 .00 2b.01 .00 .Z49, 25b4,4 1,Z9 
] 1825.7 34.35 2825.8 113.5 2535.0 147.5 143.3 .00 .00 .00 26.82 .00 26.1' .00 .2544 2512.S te2' 
] 1825.8 ]4.45 282t>,& Ill,S 253".3 147.5 141.3 .00 .00 .00 lb.94 .00 Z6.3" ,00 .2550 2580.0 1.28 
3 1825.9 34.5. 2826,6 133.'5 253".3 147.5 143.3 .00 .00 .00 2".81 .00 26.31 .00 .24"1 2588.1 1.28 
3 1826.0 34.0" 2827.] 133.5 2511.0 147.5 1"3.3 .00 .00 .00 lo.60 .00 ib.l1 .01 .i422 2595.6 le28 
J 1820.2 34.87, 2828.8 133.5 2538.5 147.5 141.3 .00 .00 .00 2b.77 .00 2b,tA .00 .2Ua? 2&11.6 1.Z9 
3 1820.3 34.97 2829.5 133.5 253".2 147.5 143.3 ,00 .00 .00 26.79 .00 2t,.2Z .00 .2478 21tt8.1 1.28 
3 lUb." 35.07 2830.1 1:51.5 2539.9 147 .s 11ll.3 .00 .00 .00 20.64 .00 26.13 .00 .2403 2b2b,,, 1.28 
3 1820.5 35.17 2831. n 133.5 2540.7 147.5 111l.1 .00 .00 .00 20.b5 .00 26,06 .00 .2372 2633.7 le28 
3 1820.5 35.27 2831.8 il3.5 2'541.4 147.5 1111.3 .00 .00 .00 20.8" .00 26.22 .00 .2412 2&40.9 1.29 
3 182b.6 31§ .36 2832.5 133.5 2542.1 147.5 143.3 .00 .00 .00 27 .. 02 .00 20.44 .00 .241" 201.19.1 1.29 
3 1820.7 35.47 2833.3 133.5 2542,8 141.5 143,4 .00 .00 .00 20,87 .00 26,40 .00 ,2337 2b5b,3 1.28 
1 1826.8 35.54 283].3 IH.5 2'542.8 147.5 143.4 .00 .00 .00 21t.67 .00 26.18 .00 .2250 266'5.0 1.28 
3 182b.9 3'5.1'5 2834,0 133.5 2543.6 147.5 143.4 .00 .00 .00 25.89 .00 i5.]5 .01 .2072 2128.7 1.32 
] 1827.0 34.b3 2834.7 133.5 2544.3 14 7,5 Ilo1l,a .00 .00 .00 21t.&7 .00 24.1~ .00 .l'H11 2 9 t2,8 !e a3 
3 182701 ]4.20 2835.3 rn.s 2544.8 141.5 143.4 .00 .00 .00 21.00 .00 20.31 .00 .1806 3157,5 105ft 
] 1827.2 33.Q5 2835.0 133,5 2544.8 tU7.5 143.4 ,00 .00 .00 15.bl .00 15.07 .00 .1572 3389.11 1.1t9 
] tez1.3 34.09 21131>.0 133.5 2541t.O 147.5 143.4 .00 .00 .00 14.15 .00 13.84 .00 .1394 35116,2 le78 



IDAe TAPE A612lR TEST NO, b DAV 160 0~I"bI18 SITE NO.a".o IDAC SITEa 4 

RUN TIME VEL. ERO EBI EMAI [MAO EMF BTAMPO STAMPI BCHGP P~O PJ31 PMU PMAO PMF "'SPD GRATM 
SEC MPH \'1M WH wM \11M wH AMP-MR AMP.H~ KW Kw 1(1'1 KW I(W I(W RPM 

1 18C7.l! 111.57 2830.5 133.5 2540.0 141.5 14304 .00 .00 .00 1b.q9 .00 lb,76 ,00 .145] 3540.Z le18 
3 18l7.4 311.qQ 2837.1 t33.5 2540.& 147.5 1410 4 ,00 .00 .00 aO.b2 .00 20.111 .00 .lb03 3420.b t.6'1 
3 1827.5 35.36 2837.8 133,5 25111.3 147.5 143.4 ,00 .00 .00 23.21 .00 2hOO .00 .1759 1140.2 le58 
3 1827.6 l!5.88 2838.6 113.5 2548.1 141.5 143.4 .00 .00 .00 25.07 .00 24.71 .00 .2015 3021.5 1.45 
3 t8l7.7 36.55 2838.6 t33.5 2548.1 147.5 141,4 .00 .00 .00 20.82 .00 2b.28 .00 .2878 2720.3 I.Z9 
3 1827.8 lO,n 2839,4 133.5 2548. t 147.5 143.4 .00 .00 .00 27.1 9 .00 20.bO .00 ,1281 2406.6 leU 
1 1827.'1 30.17 2840.1 111.5 2548.1 147.5 141.4 .00 .00 .00 27.1Q .00 2b.62 .00 .343" 2Z30.6 1,0" 
3 18l8.0 36.13 2840.9 lll.5 2551.0 1117.5 143,4 .00 .00 .00 27.07 .00 Z6.49 .00 .3497 Z14Q.7 1.00 
3 1828.1 10.74 28 41.6 lll.5 2551.0 147.5 1113.4 .00 .00 .00 27.15 .00 26.47 .00 ,3553 2114.4 ,98 
1 1828.l 3b.78 2842.4 133,5 l551. 8 147.5 143.4 .00 .00 .00 27.31 ,00 26,b1 .00 .3641 2100.9 ,98 
3 1828.3 36.84 l8113.1 133.5 2552.5 11.17.5 141.5 ,00 .00 .00 27.44 .00 26.79 ,00 .3053 2095.Q ,'7 
3 1828.3 lb.Q2 2843.9 133,5 2553.3 147,5 143.5 .00 .00 .00 27.'51 .00 20,89 .00 .3515 2090.2 ,98 
3 1828.4 37.00 2844.1 113.5 2554.0 147.5 141.5 .00 .00 ,00 21.68 .00 21,01 .00 .3528 2098,1 ,97 
3 1828.5 37.10 2845.5 133.5 2554,8 147 •5 141.5 .00 .00 .00 28.05 .00 27,33 ,00 ,35411 2102.8 .97 
3 1828.b l'T .20 2845.5 133.5 2554.8 147.5 143,5 ,00 .00 ,00 28.3~ .00 27.b9 ,00 .3540 2100.9 ,97 
3 1828.7 31.31 284~.3 133.5 2555.0 141.5 141,5 .00 .00 ,00 28.49 ,00 27.87 ,01 .3469 211116 ,97 
3 1828.8 37. "2 2847.1 133.5 255b.3 147.5 143.5 .00 .00 .00 28.41 .00 27,85 .00 .340' 2116.9 .97 
3 1828.9 37.51 2847.9 133.5 2550.3 147.5 141.5 .00 .00 .00 28,S. .00 27.8" .00 .l"ll 2122.2 ,97 
3 182Q.o 37 •• 2 2848.7 In.5 2558.7 141.5 143.5 ,00 .00 .00 l8.7~ ,00 28,03 .00 .3U. 2127.2 .97 
1 1829.1 37.72 2849.4 133.5 2558.1 147.5 lU.5 .00 .00 .00 28.1b .00 28,10 ,00 .3444 2132.8 .97 

CJ J 182Q.l 37.n 2850,2 113.5 2559.5 147.5 1"1.5 .00 .00 .00 28.61 ,00 28,00 .00 ,33'12 2138.1 ,97 
I 3 1829.2 31.91 28!U.o U3.!S 25bO.2 147.5 l"l.b .00 .00 .00 28.'54 .00 21.87 .00 .3128 2142.8 .91 I--' 

(j\ 3 lU9.l 38.01 2851.8 133.5 25bl.0 1/11.5 143.6 .00 .00 .00 28.~3 .00 21,89 ,00 .3381 2148.4 ,97 
J lU9.4 38.11 2852,6 133.5 25bl.8 147.5 143,b .00 .00 .00 28.13 ,00 28,02 .00 ,34122153.7 .91 
3 1829.5 38,21 l8S2.0 133.5 25bl.8 141.5 143.b .00 .00 .00 28.61 .00 28,02 .00 .335. 2159.0 .97 
J 1829,6 38.29 2853.4 133.5 25U.o 147.5 1113.6 .00 .00 ,00 28.52 ,00 21,90 .00 .3294 2161,7 .97 
3 1829,7 38.40 2854.2 lll.5 2503.3 141.5 143.6 .00 .00 .00 28.Sb .00 21,84 .00 .3300 21,,9.4 ,'7 
] 1829.8 38.47 l855.0 133.5 25~4.1 141.5 143.0 ,00 .00 .00 28.09 .00 27,9'7 .00 .3350 2174.4 .9' 
3 1829.9 38.58 2855.& 133.5 2504,1 147.5 lU.~ ,0.0 .00 .01) 28,~9 ,00 a8, Ol .00 .:nu 2179.4 ,97 
3 1830.0 ]8.61 285 •• 6 t31.5 25~6.4 147.5 143." .00 .00 .00 28.50 .00 21.89 .00 ,3l1' 2184.1 .97 
3 1830.1 38.17 2851,4 133.5 2560.4 147.5 143.0 .00 .00 .00 28.42 .00 27,11 ,00 .3212 21 90.0 ,91 
] 1830.1 38.8" 2858.2 133,5 25~1.2 147.5 143.0 .00 .00 .00 28.59 .00 21.84 .00 .3259 2195.0 .97 
3 1830.2 38.95 2859.0 113.5 25~8.0 147.5 143.0 .00 .00 .00 28."6 .00 21,97 .00 .3281 2200.0 .97 
:5 1830.3 39.04 2859.8 133,5 2508.8 147.5 1111.1 ,00 .00 .00 28.55 .00 21.92 .00 .3219 2205,0 .lf7 
3 1830.4 J9.12 2859.8 In.5 2568.8 141.5 1111.7 ,00 .00 .00 28.]8 .00 27,7b .00 .3150 22tO •• .91 
3 1830.5 ]9.l2 28"0." 133.5 25~9.5 141.5 1111.1 .00 .00 .00 28.43 .00 27,75 ,00 .31U U15.0 ,97 
3 1830.6 39.11 28b104 113,5 2510.3 147.5 143.7 .00 .00 .00 l8,59 ,00 27,87 ,00 ,3209 2220.3 .97 
] 1830.1 39.39, 28b2,2 133.5 l5H .1 147.5 143.7 ,00 .00 .00 28.55 .00 21.89 .00 .]ZOO 2225,,, ,97 
1 1830.8 3fi.4Q 2862.9 133.5 2571. 9 141.5 141.7 .00 .00 .00 18.41 .00 21.80 .00 .3112 2230,~ .97 
1 1830,9 3Q.58 2803.7 133.5 2572.6 147.5 1111,7 .00 .00 .00 28.1& .00 27.b9 .00 .3081 2235,0 ,97 
3 1831.0 39.66 28611.5 133.5 2573.4 141.5 143.7 .00 .00 .00 le.4Q .00 21.78 .00 .3128 2240.0 ,'7 
3 1631.0 3fi.10 28~5.3 133.'5 2574.2 147.5 1A3.7 .00 .00 .00 l8.5' .00 21.92 .00 .1141 2245.3 ,97 
1 1831.1 n.811 286b.l 131.'5 2575.0 147.5 143.7 .00 .00 .00 2S.4b .00 27,80 .00 .3081 2250,& .,., 
3 1831.2 39.92 2806.9 133.5 2575.7 141.5 141.1 .00 .00 .00 28.29 .01 21.&7 .00 .301& 2255.0 .Q7 
3 1831.3 40.01 2860.9 lll.5 251'.7 147.5 141.1 .00 ,00 .00 ze.3i .00 i1.oz .00 .3031 2260.3 .'7 
3 1811.4 40.10 28~7.7 lll.5 251~.5 147.5 143.7 .00 .00 .00 28.41 .00 27.7& .00 .3075 2265.3 .91 
3 1831.5 40.20 28b8.5 133.5 2511.3 147.5 143.8 .00 .00 .00 l8.4b .00 27.811 .00 .3050 226Q.1I .91 
3 1831.b 40.28 2MQ.3 133.5 2518.0 147.5 1111.8 .00 .00 .00 28.JI .00 27.12 .00 .29b9 2215,0 .96 
3 1831.7 lIo.'n 2870.0 133.5 2518.8 147.5 14J.6 .00 .00 .00 28.27 .00 21.61 .0Cl .2937 2279.7 .Q1 
3 1831.8 40.45 2870.8 lll.5 257'.6 147.11 5 143.8 .00 .00 .00 l8.37 .00 27.07 .0(1 .2Q f\1 l28 1hll .91 



IDAe TAPE Ab122R TUT NO. b DAY hO OCfl46118 SITE NO.a4.0 IDAC SIn. " 

RU~ TIME VEL ERO EBI EMAt E"',O EMF BTAMPO BTA~PI BC~GP PeO Pel PMU PMAO PM' MSPD GRUflil 
SEC MPH WH Wfo! WH >'1M WM AMP-HR U4P-HR KW 1(1'/ KW 1(I0Il I(W I(W RPM 

! 1831 :. 40=53 287!efl U3.5 2580 8 1 141.5 143.8 .00 .00 .00 28,44 .00 27.77 .00 .300' UBQ.1 .'7 
1 11131.' 40.b2 287a.4 133.5 2581.1 147.5 143.8 .00 .00 .00 28.33 .00 l.1.14 .00 ,Z4;Ciii 224;:;' 7 ,Q1 
] 1812.0 40.70 2873,2 133.5 2581.· 147.5 143.8 .00 .00 .00 i8,19 .00 27.58 .00 ,2119t 2298.7 .97 
] 1832.1 40.n 2874,0 133.5 2582.7 147,5 143,8 .00 .00 .00 28,27 .00 27,58 .00 .290' l]03.1 .97 
1 1832.2 40.87 2874.0 133,5 2S!Z.7 147.5 143.8 .00 .00 .00 28.42 .00 27.7-3 .00 .29441 U08.1 .'" 1 is:;Z.:; 40.;;5 2&74,8· ill.; ~e •• Jl .,.. C l"l.8 .CO .00 ;00 26.!q ;00 27:?t; .00 .2'1 C U!3e i ,~'1 

C;}O~'" 1""'" 
] 1832.4 41.03 2875.5 133.5 2584.2 147.5 143.8 .00 .00 .00 28.22 .00 27.6b .00 .28]4 2317.8 .'6 
3 1832.5 41.11 287ft.] 133.5 2585.0 147.5 143.8 .00 .00 .00 28.17 .00 27.52 .00 .28U 2322.5 ,97 
3 1832.6 41.20 2877.1 In.S 25"5.0 147.5 143.8 .00 .00 .00 21hZ. .00 27.51l .00 .2862 U26,ct .97 
3 1832.7 41.28 2871.9 133.5 2587.3 147.5 143.8 .00 .00 .00 28,37 ,00 27,71 .00 .2812 U3h" .96 
3 1832.8 41.36 2878,'7 13:5.5 258'7.3 147.5 143.9 .00 .00 .00 28,lb .00 27.bll .00 .2822 2:U5.' .''7 
3 1812.8 41.45 28",5 131.5 2588.0 147.5 143.9 .00 .00 .00 28,14 .00 27.54 .00 .2766 23"0,] .9'7 
1 1832., "1.51 2880,] lll.5 2588.8 \4'7.5 143.q .00 .00 .00 28,1. .00 2'7.50 .00 .27ql 2)45.3 .97 
1 1831.0 "1.60 2881.0 131.5 258'.6 1"7,5 In.1l .00 .00 .00 28,33 .00 27.&4 .00 .2825 2349.'7 .'" 1 1813.1 41.60 2881.0 131.5 25&9.6 147.5 143.' .00 .00 .00 28.33 .00 27.64 .00 .2825 2349.1 .9'7 
1 1&33.2 4t.7'7 2881,8 lll.5 2590.3 147.5 143.9 .00 .00 .00 28.11 .00 27.56 .00 .2'725 235e.4 .n 
1 lU3.3 41.84 288i.6 S31.5 2591.1 147.5 143.1l .00 .00 .00 28.0'7 .00 2'7.44 .00 .2'712 2363.s .9., 
1 1833.4 41,'1 2883,4 133.5 2591. 9 141.5 143.' .00 .00 .00 28,22 .00 27.52 .00 .2756 23&7.5 .9., 
1 1833.5 42.00 28U.2 133.5 25Qil.b 147.5 143.9 .00 .00 .00 28,29 .00 27.65 .00 ,2769 23'12,2 ,91 
1 iSn •• iii.oS c··.1· .. ill.S i5'3.4 i4a7.5 141.~ .eo .00 iOO i!;l! .00 27:~O :00 :2694 23'77e2 e ll1 0., ... .., 

J 18)3.1 42.t_ 2885,1 In.S 254'hZ 141.5 143.9 ;00 .00 .00 ~8e02 .00 Z1.44 .00 .2647 Zl80.q .'7 
3 1833.1 42.U 28U.S 133.5 25q4.9 14'7.5 143.' .00 .00 .00 28.08 .00 27.41 .00 .2U5 2385 ... .'" 3 1833.8 42.30 2887.3 131.5 2595.'7 1147.5 143.' .00 .00 .00 28.23 .00 27.54 .00 .2'712 2389,7 .91 

(") 1 1833.9 42.1' 2888.1 131.5 2596.4 14'7.5 143.9 .00 .00 .00 28.21 .00 27.61 .00 .2U'7 2]94.1 .91 
~ 1 1834.0 42.4'7 2888.1 131.5 2596,4 t47.5 143.' .00 .00 .00 28.05 .00 i'7.48 .00 .2600 21'9.1 .96 
--.J J 1834.1 42.54 2888.q i31.5 25.1.2 14'7.5 1414.0 .00 .00 .00 27.9Q .00 2'7. ]8 .00 .2594 2402.5 .91 

1 1834.2 12.62 2an •• lll.5 2598.0 147.5 144.0 .00 .00 .00 28,14 .00 2'7.44 ,00 .ZUl 2407,2 ,9., 
1 lU4.3 42.6' 28QO,4 113.5 2598.7 147.5 144.0 .00 .00 .00 28,21 .00 2'7.5ft .00 .2"5' 2411.' .''7 
l 18l4.4 42.77 28Ql.l 113.5 259'.5 t47.5 144.0 .00 .00 .00 28,0'7 .00 27.51 .00 .25'4 24t5 •• .Q1 
! 18:54.5 42 .. 85 2nZeO 133,5 2&00.3 147 .S 144.0 .00 .00 .00 2'7,'" .00 2'7,31 .00 .2541 241 •• 7 ,9'7 
l 1834.6 42.92 2892,8 In.5 2bOl.0 147.S 144.0 .00 .00 .00 28.02 .00 27.36 .00 .2584 2424.4 .1'i'T 
1 1834,6 43.00 2893,S 131.5 2&01.8 147,5 144.0 .00 .00 .00 28,14 .00 2'7.47 .00 .2f»16 24Z8,4 .91 
3 1834.7 43.07 281l4.1 133.5 2602.~ 147.5 lU4.0 .00 ,00 .00 28.09 .00 21.4Q .00 .251lT 2432.8 .9'7 
1 1834.8 43.1 4 2895.1 133.5 2&03.1 147.5 144,0 .00 .00 .00 2'7.92 .00 27.3'7 .00 .251 9 2436.' .91 
1 1834.Q 43.22 28'5.1 133.5 2603.3 147.5 144.0 .• 00 ,00 .00 27.93 .00 27.29 .00 .2509 2440.' .91 
3 1835.0 43.30 289S.9 131.5 260 4 .1 141.5 144.0 .00 .00 .00 28,07 .00 27.41 .00 .2553 2445.6 ." 
1 1835.2 43.44 28'7.4 133.5 2ft05.6 147.5 144,0 .00 .00 .00 27.9' .00 27.44 .00 .250] 2453.1 .'" 1 1835.3 43.5t ' 28.8.2 133.5 260b.4 147.5 144.0 .00 .00 .00 2'7,89 .00 21.27 .00 .2453 2457.5 .97 
3 1835.4 43.58 2891l,0 133,5 2607.1 147.5 144.0 .00 .00 ,00 27.Q6 .00 27.30 .00 .2491 24b2.2 .9'7 
3 1835.5 43.67 289Q,8 13l.5 2607.1l 147.S 144.1 .00 .00 .00 28,0' .00 27,45 .00 .2525 24b5.b .91 
3 1835,5 43.73 21l00,s 133.5 2b08." 141.5 144.1 .00 .00 .00 28,02 .00 2'7.46 .00 ,2500 24'70.0 .'7 
3 1835,0 43.79 2901.3 t33.5 2"01l.4 147.5 144.1 .00 .00 .00 27.87 .00 27.11 .00 .2428 2471. '7 .97 
3 1835.7 43.87 2902,1 lll.5 2"10,2 14'7,5 144.1 .00 .00 .00 27.88 .00 27.24 .00 .Z428 2478.1 .97 
3 1835.8 "3.1l" 2902.1 133.5 2610.2 147.5 1114.1 .00 .00 .00 28,02 .00 27.34 .00 .2415 2481.' .97 
3 1835,Q 44.02 2902.9 133,5 2610.1l 147.5 144.1 .00 .00 .00 28,Ob ,00 21.46 .00 .248t 248&.2 .97 
3 1830,0 44.09 2903.6 133.5 2"11.7 141.5 144.1 .00 .00 .00 27.91 .00 27.3" .00 .2412 2490.0 .1l1 
3 le3&.1 44.15 29011,4 133.5 2612.4 147 .5 1114.1 .00 .00 .00 in,eO .00 27.20 .00 .2315 24<;;; ... .Q7 
1 181&.2 44.24 290'5.2 1 n,r; 2&13.2 147.5 144.1 .00 .00 .00 Z7,'1 .0(1 27.25 .00 .2111' 21.198.1 .'7 
3 1836.3 44.2' 2900,0 133,5 2614.0 147.5 1411.1 .00 .00 .00 28,Ob .00 27.31l .00 .7441 2502.2 .91 
3 1816.4 14".3& 21l0o.7 133.5 261.4.1 147.5 144.1 .00 .00 .00 27.1l6 .00 27.41 .00 .240' Z505.6 .1l7 



IDAC TAPE AoU2R TEST NO. b DAY 1bO OCU4b'18 SITE NO.=~.O IOAC SITh II 

RUN TIME VEL ERO Eel EMAI EMAO E'-1F 8TA~PO BTAMPI BCHGP Pao PBI PMAI PMlO PMF MSPD GRATM 
SEC MPH WM WH WH WH ~JH AMP-HR AMP-HR KI'/ I(w Kill 1(1'1 KW 1(\11 RPM 

3 1830.4 44.43 2"07.5 133.5 20t5.5 147.5 11111 .1 .00 .00 .00 27.7'1 .00 21.22 .00 .2350 2510.0 ."7 
3 lUo.5 44.49 2'108.3 133.5 20P,.2 147.5 1114.1 .00 .00 .00 21.81 .00 21.18 .00 .23bl 2514. t ."1 
1 t816." 4444.57 2'10'1.1 133.5 lot7.o 1141.5 1114.1 .00 .00 .00 21.Q1 .00 21.31 .00 .24400 2517.5 ."7 
3 1836.7 44.bll 290'1.1 133.5 2b17.0 147.5 1411.1 .00 .00 .00 28.02 .00 21.'12 .00 .2409 2521,' .97 
1 1836.8 44.10 2909.8 133.5 2017.1 1'17.5 111'1.1 .00 .00 .00 21.83 .00 21.31 .00 .2341 2525.3 .97 
3 1836.9 114.11 2q10.b 133.5 2b1 8.5 1'17.5 111'1.2 .00 .00 .00 21.74 .00 27.10 .00 .l30b 252'1.1 .97 
3 1837.0 44.83 2911.4 133.5 2bl".3 147.5 144.2 .00 .00 .00 21.80 .00 27.20 .00 .2353 25n.7 ."7 
3 1837.1 44.92 291Z.1 133.5 2020.0 147.5 144.2 .00 .00 .00 21.99 .00 27.35 .00 .2384 2536.9 .91 
3 1837.2 44.91 291i.l 133.5 2620.8 147.5 1114.2 .00 .00 .00 27.19 .00 27.2l .00 .l3U 254 10b .91 
3 1817.3 45.04 2913.7 133.5 2021.5 147.5 144.2 .00 .00 .00 21.30 .00 lb'7O .00 .212Z 25114.1 .n 
3 1837.3 45.10 2914.4 131.5 2b22.2 141.5 1114.2 .00 .00 .00 20.98 .00 20.34 .00 .n"b 2547.5 .91 
3 1831.4 45.14 lq15.1 133.5 2023.0 147.5 1114.2 .00 .00 .00 26.77 .00 2b.09 .00 .2431 2551,l .97 
3 1837.5 45.20 2915,9 133.5 2623.7 141.5 1114.2 .00 .00 .00 20.37 .00 25.80 .00 .2447 2553.1 .91 
3 1837.b 45.2b 2"15.9 133.5 2623.7 147.5 11111.2 .00 .00 .00 25.76 .00 25.25 .00 .23QS 2550,2 .97 
3 1837.1 45.30 291b.b lll.5 2624.4 147.5 144.2 .00 .00 .00 25.12 .00 24.17 .00 .2378 2558,4 .97 
3 1837.8 45.35 2917.3 133.5 2625." 147.5 1411.2 .00 .00 .00 24.91 .00 24.26 .00 .2484 2560,9 .97 
3 1837.9 45.35 2~17.~ 133.5 2625.7 1111,S 144.2 .00 .00 .00 23.22 .00 22.56 .00 .2641 2561.5 .91 
1 1838,0 45.31 2918.4 133,5 2626.2 147.5 1114.2 .00 .00 .00 19.15 .01 19 .14 .00 .2703 2560,0 .96 
3 1838.1 45.12 2918.8 133.5 262b.6 147.5 144.2 .00 .00 .00 15.84 .00 15.22 .00 .2172 2553.1 .96 
3 1838,2 45.05 2919 .1 133.5 262b.8 147.5 144,2 .00 .00 .00 u.ll .00 12.06 .00 .2q U 2544,4 ,96 

n 1 1838.2 44.87 2919 .3 133.5 2627.1 147.5 1411.2 .00 .00 .00 10.54 .00 9.94 .00 .3041 2535.3 ." 
~ 3 1838.3 44.68 2919.5 133.5 2"27.3 147.5 1114.3 .00 .00 .00 8,8ft .00 8.44 .00 .3015 2527.5 .'6 
(Xl 3 1838.11 44.54 2919.7 lll.5 2b27.11 147.5 1411.1 .00 .00 .00 7'Z7 .00 7.24 .00 .3041 2520.6 ." 

3 1838.5 44.43 291'.7 133.5 2627.4 t41.5 144.3 .00 .00 .00 6. 'I .00 6.50 .00 .30ft2 2515.3 .'" 
3 1818.6 44.31 291'.~ 133.5 2627.0 1111.5 144.3 .00 .00 .00 6.71 .00 6.29 .00 .3U4 2510.3 .96 
1 t818.7 44.27 2920.1 133.5 2627.8 t47.5 144.3 .00 .00 .00 6.89 .00 6.57 .00 .3131 25n7.5 .91 
3 1818.8 44.25 2920.3 133.5 2b28.0 147.5 1114.3 .00 .00 .00 7.53 .00 7.37 .00 .3nOb 2507.5 .97 
3 1838.9 44.31 2q20.s 133.'5 2"28.2 1117.5 144,1 ,00 .00 ,00 8.56 .00 8.37 .00 .2862 2510,9 .91 
3 183'1.0 44.40 2920.8 133.5 2b28.5 147.5 144.3 .00 .00 .00 9.90 .00 ".03 .00 .281' 2516,b .97 
3 181'1.1 44.49 2"21,2 133.5 2028.8 1117.5 14C1.3 .00 .00 .00 11.28 .00 11,02 .00 .2803 2521.2 ." 
3 1839.1 44.58 2'121.5 133,'5 262q.2 147.5 144.3 .00 .00 .00 12.2Q .00 12.11 .00 .2159 2526,2 .91 
3 183Q.2 44.66 2Q2109 133.5 2b29 .5 t47.5 1114.3 .• 00 .00 .00 13.02 .00 U.83 .00 .2bC17 2S2Q.4 .91 
3 1839.3 44.13 2922.3 133.5 2b29. 9 147.5 144.3 .00 .00 .00 13.1'1 .00 13.51 .00 .2003 2'533.4 .97 
1 1839.4 44.82 2922.3 133.5 2b29.9 147.5 144.3 .00 .00 .00 1'1.11 .00 14.37 .00 .2625 2537,8 .'7 
1 1839.5 44.QO 292l.7 131.5 2030.4 147.5 144.3 .00 .00 .00 15.58 .00 15.31 .00 .2U5 2541.b ,97 
3 11139 .b 44.98 2Q23.2 Ill.5 263".8 141.5 1114.4 .00 .00 .00 HI.tz .00 15.'12 .00 .2553 2545.3 ,97 
1 1839.7 45.04 2923.7 133.5 2631.3 147.5 14'1.4 .00 .00 .00 16.54 .00 16.25 .00 .24Ql 25a9,7 .91 
1 1839.8 45.11' 2924.1 133.5 21:131.7 147.5 1411.4 .00 .00 .00 17.06 .00 16.67 .00 .2503 2553,1 .97 
3 1839.9 45.18 2924.6 133.5 21:132.2 1'17.5 1114.4 .00 .00 .00 17.5l .00 17.111 .00 ,2550 2557,2 ,97 
1 1840.0 45.24 2925.1 133.5 2632.7 147.5 14'1.4 .00 .00 .00 17.05 .00 17.36 .00 .2544 2559,4 .91 
I 1840.0 45.29 2925.6 133.5 2633.2 t47.5 1114.4 .00 .00 .00 17.57 .00 17.29 .00 .lll1i! 25bl.9 .97 
3 1840.1 45.34 292b.l 133.5 2633.7 147.5 1/1/1.4 .00 .00 .00 17.011 .00 17 .24 .00 .24&6 2505.0 .97 
3 1840.2 45.38 2926.0 133.5 26311.2 147.5 1411.11 .00 .00 .00 17.86 .00 17.1I1 .00 .2525 2506.9 .97 
1 18ao.3 45.42 2920., 1 n.'S 2b3a.2 1117.5 144.4 .00 .00 .00 17.95 .00 17. '39 .on .2547 25f)9.7 .97 
1 18110.4 1I5.'I5 2927.1 133.5 203a.o 1'17.5 1114.4 .00 .00 .00 17.75 .00 17. '18 .00 .2481 2571,2 .97 
3 18aO.5 as.1I9 2927,0 133.5 2635.1 147.5 144.4 .00 .00 .00 11.54 .00 17.19 .00 .21153 2573.1 .91 
3 1840.b 45.52 2928.1 1:B.5 2635.0 147.5 144.1I .00 .(10 .00 17.42 .00 lb.q6 .00 .2516 2575.0 .9b 
3 11140.7 45.54 2Q26.S 133.5 2b36.1 147.5 1114.4 .00 .00 .0" 17.22 .00 16.71 .00 .2578 257b.2 .9b 
3 t8110.8 115.5b 2929.0 133.5 2030.5 1117.5 111l1.4 .00 .00 .00 16.b7 .00 1b.35 .00 .2569 2570.'1 .91 
1 1!HI O.9 45.'S7 2Q29.4 133.5 2&30.Q 1'17.5 l11a.a .00 .00 .00 15.90 .00 15."a .00 .2522 2570. 9 .97 



PART 3 

ACCELERATION 

C-19 



IO;1C TAPE I\&IUR ILIaC rH~ 't 1 '" 

RUN TJI",£ V~.L AC~GV FlV r 1 (~ V ... f- V flCf-I[;A ~/. ~'A A 'F ~ Til All THAT2 TA~T3 Tf'AT4 T',ATS T(OillT T E. ... , I H.~·12 Tt M3 ABV 
5t:C ",PM VOLT VOLT \inLT VOLT al'p All-' A'·'P "" p DFGF- Df"Gf-' DH.F N (~F N·.GF PEGI' ('EGF DfGF N.Gf' VOLT 

3 IS09 • .? .00 109.3 110.2 l1n.1 11'6.<1 ... ~ 22.(0. 11'. (' f',. 3 7 1\0.3 78.4 79.(1 7A.8 79.4 '109.0 112.1 123." 19h.3 12.43 
3 1809.3 .00 108.1:1 109.11 In9.C; 11,,,.9 .... 5 3~.9 2Li.4 1:I.3l1 1'1 1'.4 78.4 79.1 78.13 79.3 109.0 112.2 123.3 ,9b.3 12044 
3 111()9.4 .00 108.~ 109.4 109.? 11'".9 _.5 57.7 31.2 ~.31 RO.4 78.3 79.n 7~.7 79.3 109.0 112.2 123.3 19 b.3 12.43 
3 11109.4 .OV 107.9 109.2 tOI\.8 101>.9 _.'5 lIQ.l 41.9 1\.29 RO.lI 78.11 79.0 78.7 79.3 109. t 112.3 123.3 191>.3 12.44 
3 1809.5 .00 107.2 1011.4 107.9 lnb.9 ... '5 03.'5 "1I.i'> 1l.24 1l1'.3 78.4 79., 78.7 79.3 109.0 112.3 123.~ 190.3 12.43 
3 l/109.b .00 10b.& 101.5 107.t 10".9 _.'5 73.3 07.2 8.111 kn.4 78.5 790t 711.8 79.3 109.0 112.2 123.5 19/>.3 12.43 
3 18,19.7 .90 100.lI 107.1 10".7 I tl/., • t\ ... 5 77.5 7n.l ~.13 Hn.lI 78.5 79.1 71\.7 79.4 109.1 112.3 123.4 19 &.3 12.44 
3 lil1)9.8 1.09 10&.3 10&.9 10h.6 loh.9 .. " 71l.9 7,1.9 1" .• 11 Rn.3 78.3 79.n 7~.8 79.U 109.1 112.2 123.4 19&.3 12.44 
3 181)9.9 1.32 Ino.2 10&.8 10".5 1,/1:>. 'I •• 5 8n.2 72.3 1'.11 ~f\.~ 78.5 79. t 7Po.8 7'1.4 109.1 112.3 123.4 19&.3 12.44 
3 1810.0 1.50 100.0 10b.8 10b./j lnb.~ •• '5 83.7 7".0 !I.ln An.lI 78.5 79.0 7tl.7 79.2 1{l9.0 112.3 123.0 190.3 12.43 
3 1811) .1 1.8l1 105.& 100.5 10b.l 1,1".9 •• 5 9".6 M4.3 1'.0'; POO.3 78.4 79.1 78.8 7q.lI In9.1 112.2 123.4 19/>.2 12.43 
3 11l10.2 2.12 105.2 10b.D 105.5 101'1.'1 •• '5 ~n .& 9 t .1 ~.OS AII.3 78.5 79.\ 78.8 7'1./j 109.0 112.2 123.4 190.2 12.43 
3 181u.3 2.43 105.0 105.7 105.2 11"1:>.9 •• '5 lOt. & 911.3 il.02 AO.4 78.4 78.9 71'-.7 79.2 109.1 112.2 123.3 19b.2 12.43 
3 11110.3 2.7/j 10ll.8 10'5.5 10'5.1 1~0.9 •• '5 104.0 96.6 A.OO 1'10.3 78.3 79.n 78.8 79./j 109.1 112.3 t23.3 196.2 12.44 
3 lil10.4 3.09 104.b 105.lI 10ll.9 11/1'1.9 •• r:; 101\.2 Int.l 7.99 An.3 78.5 79. t 78.7 79.3 109.0 112.3123.4 19b.2 12.43 
3 1810.'5 J.5" 104.2 105.1 104.'5 1.-/b.q •• '5 I 15.7 In9.& 7.97 so.3 78.11 7f1.9 78.8 79.3 109.1 112.2 123.4 19 b.2 12.44 
:5 1810.0 .3.89 103.7 10(1.0 lVII.O 11)1'1.9 •• 5 123.& 117.4 7.94 Rll.4 78.5 79.1 78.7 79.4 109.0 112.2 123.3 19".2 12.44 
3 1810.7 4.34 103.4 lOll.? 103.b lob.q •• 5 12 Q.5 In.7 7.90 Ro.1I 78.3 78.9 78.7 79.lI 109.2 112.2 123.3 190.1 tl.44 
3 11l10.8 4.80 103.1 103.<1 103.3 1 (;b. 9 •• 5 13/1 .1I 127.b 7.8A P.0.3 78.4 79.1 78.8 79.4 11)9.1 112.3 123.4 19" .1 12.44 

c;3 1810.9 5.29 11)2.8 103.6 103.n tpo.9 •• ":i I.H.8 133 .1 7.1'-& Poo.4 78.5 79.11 78.7 79.3 109.1 112.3 123.4 19b.l 12.44 
I 3 1811.0 5.82 102." 103.3 102.7 1" b. 9 •• 5 145.1 138.& 7.83 Ao.3 78.4 79.0 78.8 79.4 109.1 112.2 123.4 19b.l 12.44 
N3 1811.1 &.SI 102.1 103.2 102.3 1 (; h • 9 •• a 1":i4.2 141'.8 7.82 Rn.3 78.11 79.0 7A.8 79.3 1 (\9.1 112.2 123.3 19b.l 12.43 
°3 11111.2 7.111 101.3 102.1I 101.5 1 (i b. q •• 5 107.2 102.1 7.7Q A(I.lI 78.5 79.0 78.7 7f1.3 10 9 .1 112.2 123.2 !qb.l 12.44 

3 1811.2 7.5& 101.1 101.1'1 100.q lob.8 •• 5 1711.8 103.2 7.70 80.4 78.4 78.q 78.8 79.4 109 .1 112.3 123.4 Iq&.l 12.44 
3 \811.3 7.85 101.4 101. 4 101 • n In".9 •• 5 103.3 153.2 7.b5 Ro.lI 78.4 7Q'1 78.8 79.3 109.0 112.3 123.3 19 &.0 12.44 
3 11111.4 8.05 102.2 101.8 101./) 1 (/0. 9 •• '5 ItH.9 136.1 7.05 k/J.lI 78.5 79.1 78.7 79 .3 loQ.l 112.3 123.4 19&.0 12.43 
3 1811.15 8.21 103.0 102.t> 1112.5 Illo.q •• 5 150.1 118.0 7.70 ,AO.lI 78.4 79.1 78.9 7'i.3 109.1 112.2 123.3 19f1.0 12.44 
3 11111.0 8.32 103.8 103.5 t03./j lul>.9 •• 5 1 1/1. 1 1(\2.2 7.78 1'1(1.3 78.4 79.0 7f1.9 79.1I 109.1 112.1 123.3 190.0 12.44 
3 1811.7 8.41 104.5 104.3 104.3 10b.9 •• 5 9Q.2 87.5 7.85 AO.lI 78./j 79·1 78.8 79.3 109.2 112.3 123.5 l q &.I) 12.44 
3 11111.8 8.4& 105.1 105.1 10'5.1 lr,b.9 •• 5 87.9 77.fI 7.0 4 80.lI 78.4 79.1 75.7 79.3 109.1 112.3 123.1.1 19 b.O 12.44 
3 1811. Q 8.&3 105.1 1015.7 !OS.5 lilO. q •• 5 87.7 81.& 0.07 An.II 78.11 79·1 78.7 7Q.4 109 .1 112.3 12303 19S. Q 12.44 
3 11112.0 8.B5 104.t> 105.7 10<;.2 If,c.9 •• 4 Q5.7 92.1I 5.co 8n.4 78.4 7Q.l 78.9 79.1I 10 9 .1 l1Z.2 123.3 195.8 12.44 
3 III 12.1 o.ll1 104.0 105.3 104.b 10b.9 .. " 107.7 10&:5 5.19 Al l.3 78.3 7q.o 7f1~8 74." 10 q.l 112.2 123.2 195.7 12.44 
3 1812.1 Q.4l1 103.3 10 a .t> 103.9 te,n.9 •• 4 122.2 122.2 4.50 flo.3 78.OJ 79.0 78.8 79.3 1,,9.1 112.3 123.4 195.6 12.44 
3 11112.2 Q.78 102.5 1{I3.!I 103.0 11,0.9 •• lI ,5f1.A 1~0.7 3.80 AO.4 78." 79.1 78.7 79.2 InQ.l 112.3 123." 195.5 12.44 
3 lfi12.3 1n.15 101.5 102.Q In?.o 1 (, b. 9 •• 4 157.2 158.0 3.41 An.4 71'1.5 79.0 78.8 79.3 10 9 .1 112.2 123.3 19C;.4 12.44 
3 11112.4 10.53 IvD.o 102.1 101 .0 Jr. b. 9 •• 4 175.4 177.r, 3.44 ~1).4 78.5 79.0 78.fJ. 79.1I 109.2 112.3 123.3 195.3 12.44 
3 11112.5 I.) .90 Q9.8 1 r, 1 .1 100.0 ,.,/>.0 •• lI 19 0.1'1 191. 0 3.35 ~('. 3 78.4 79.0 7R.8 79.4 1'19.1 112.3 123.2 ,95.2 t2.43 
3 111 12.c 11.25 09.3 100.3 99· • .3 1 .. ,7. (\ •• 5 201.7 201.9 2.~4 kn.4 ";8.5 79., 78.8 7'1.3 109.2 112.2 !23.3 1'15.2 12.44 
3 1812.7 11.58' 01'.0 fIo.7 q8.7 Inb.9 •• 5 208.9 2n"'.2 2.55 81) .4 78.5 79. 'I 78.7 79.:5 10 9 .1 112.3 123.lI 195.2 12.44 
3 l1:i12.F\ 11.92 911.7 99.3 91l.4 In7.0 •• S 212.& 211 .2 2.'5& 11(\.4 78.4 79.1 7P.8 79.4 loQ.2 112.2 123.3 19"'.2 12.41.1 
3 11'12.9 12.211 98.& 9'1.2 9~.3 1 (i 7.11 •• 5 213.8 212.1 2.b7 A().3 78.5 79.1 711.8 7'1.t< 100.1 112.2 12.~.2 19"'.2 12.41.1 
3 1 Po 13.1) 12.47 9/i.c 99.2 'IR.3 1"".4 •• 5 21l.A 21 ('.1 2.5!! 111'.4 711.4 79.0 78.7 79.3 1(\9.1 11i?21(>:5.1 195.3 12.44 
3 1/1\).0 12.73 98.':> 99.1 9A.2 1"".9 •• 5 21/1.7 213.1" 2.15 1'10.4 78.4 79. ,; 78.8 79.5 109.2 112.2 12303 195.3 12.44 
3 11l 13.1 12.99 9A.4 08.9 9R.O H,h.9 •• 5 21b.l 2Ia.r, 2.01 fln.4 78.4 79.n H.7 79.4 11)9.2 11203 17:5.3 19C;.3 12.4l1 
3 11\1 .s. 2 13.2/j 9F\ • .3 08.9 Q.q. tJ 107.0 •• 5 217.3 21<;.13 2.111 A,). I; 78.5 79.1 7A.8 79.3 109.1 112.2 12305 19505 12.43 
3 11\13.3 13.51\ 911.2 9".9 '17.9 11)7.0 •• r; 218.0 217.2 2.('6 ~ t,. u 7".5 79.1 78.7 79.lI 109.2 tt2.3 123.3 10~., 12.43 
3 11\1:5.4 I ~. 75 9P,.2 911.7 07.~ 1 (,7.11 •• 5 ?IQ.l 7.17.7 2."~ 1<0.3 7;>,.4 79.1 7 .... 8 7Q.~ In9.3 112.2 123.2 IQ<;.2 12.44 
3 1(113.5 13.98 98.1 91l." Q7.7 1 "h. 9 •• 5 21'1." 217. Q 1.71 k 1'.3 78.4 7"'.9 711.4 7'1.4 109.2 112.2 123.2 19 r.,.2 12.4a 
3 lil13.b 14.21 911.1 9"." 97.7 11,7. I' _.5 2e n.r; 21Q.1 1.71\ 11".3 7B.5 74.1 78.7 79.3 10 9 .1 112.2 123.2 105.2 12.44 
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3 
3 
J 
3 
3 

n 3 
I 3 
~ 3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
J 
3 
3 
3 
3 
3 
3 
J 
3 

T IH: 
SeC 

1 ~ 13 = 7 
l A13.11 
11113.9 
tlH3.9 
1A!Q.o 
l Al4.l 
11114.2 
181403 
t814.4 
11'114.5 
181L1.b 
1814.7 
1814.8 
1814.8 
1!'I14.9 
181S.0 
1815.1 
1815.2 
li1lS.3 
11115.4 
1815.5 
li115.o 
1815.7 
11'115.7 
11'115.8 
1815.9 
1810.0 
181b.l 
1810.2 
1816 .. 3 
181b.4 
t810.5 
181b.o 
1810.b 
1810.7 
1810.6 
11'116.9 
1817.0 
1817.2 
III 17.3 
11\17.4 
1'317.5 
1817.S 
lAl7.b 
1811.7 
1817.8 
I A17.9 
11\18.n 
11118.1 
181/).2 

vf:.L 
r1Pt; 

1 !! e!!!! 

II.1.b8 
14.94 
15.22 
1'5.45 
15.7'1 
15.94 
It>.tb 
lfl.38 
lb.2? 
15.b7 
,5.29 
1"1.10 
15.04 
15.25 
15.77 
1 b. 11 
Ib.1I4 
1b.9b 
17.611 
17.811 
19.03 
19.07 
19.15 
19.28 
,9.LlII 
19.h2 
19.81) 
,9.99 
20.17 
21).37 
2().5b 
20.75 
2il.93 
21.10 
21.29 
21.4b 
21.b4 
2,.99 
22.17 
n.35 
22.52 
22.70 
22.85 
23.(\? 
?3.,9 
23.35 
23.52 
25. bb 
23.78 

~CHG\i 

vOLl 
q7.q 
'n.7 
97.1 
9".~ 
9b.2 
qb.l 
90., 
9b.o 
96.0 
91.1.1 
9b.3 
97.t! 

102.11 
101'1.0 
109.2 
107.0 
105.0 
102.9 
10101 
99.1 
QCf.l 
95.0 
95.5 
95.4 
95.4 
115.4 
95.4 
95." 
95.5 
95.5 
95.5 
95.5 
9'5.0 
95.0 
95.7 
'15.7 
95.8 
95.8 
115.8 
95.7 
95.0 
9'5.0 
95.0 
95.0 
'15.0 
95.0 
95.7 
9S.b 
95.7 
95.7 

1DAC (lAy <II"" 

t<v 
VOLT 
qfi:.~ 

98.6 
<jI1\.2 
97.4 
9b.8 
9t..t> 
9t>.S 
~b.'" 
9b.5 
9b.S 
IIb.LI 
95.LI 
97.3 

1011.7 
11)9.8 
110.4 
108.1 
It'l~.4 
103.'5 
102.0 
iv2.0 
90.8 
90.1 
95.9 
95.8 
95.7 
95.8 
95.q 
95.<1 
95.'1 
95.9 
9&.0 
9b.\ 
9b.0 
<1b.o 
<1b.2 
9&.3 
C/&.3 
<1b.e 
<16.3 
9b.2 
<Jb.l 
9b.l 
Clb.l 
9b.l 
9b.l 
9b.l 
9b.l 
qt>.? 
Qb.2 

I"j,.. V 1,1" \.' 

vrlll VIII.. T 
97.71"7./' 
'17." 1(·7.('1 
97.0 tu7.11 
'1".2 1,)7.(\ 
'1<;.7 1n7.n 
Ii,.,,; ir,'.c 
Q5.~ 1,',6.(1 
90; • II I,) 7 • () 
95.11 Ir.b.Q 
<1C;.'511)7.(I 
9S.t; li17.0 
115.4 107.(\ 
9q.2 11)7.0 

IOh.6 107.1) 
110.21n7.,) 
109.f> \ii7.0 
10~.A 107.0 
1011.0 1(17.11 
102.2 100. 9 
tOO.4 107.0 
100.4 i07.,i 
95.3 11,6.9 
9l1.1\ 1 (,b. 9 
911.t< 1'10.<1 
qa.7 1,'I'I.q 
9L1.7 \1)0.<1 
9a.7 lpn.<1 
94.6 Inl'l.<1 
9L1.8 lnb.9 
Q I!. 8 1 I) b. Ii 
94.<1 10b.9 
94.9 lob.9 
90;.0 lnn.9 
QS.O Ii) 7. ,) 
95.0 \07.0 
'15.1 107.0 
95.2 l(;b.<1 
'15.2 l"b.9 
<15.2 l"h.9 
'15.2 1/,7.11 
'15.1 \1)1'1.9 
q'5.0 1 (,b.9 
95.(' 1(,7.11 
9'5.0 1(,/).9 
q5.1 lil7.11 
90:;.1 1(,b.<I 
<1<;./, I(.o.q 
9r; ." \ ",7. ,I 
9'5.\ 1"1'1.9 
9S... II) 7 • (I 

hCH6A 

A',fJ 

e.'5 
_.4 
_.4 
•• 0; 

-.0; 

-.5 
_.5 
_.c; 
_.'5 
_.5 
_.5 
•• b 
•• 7 
-.b 
... 4 
•• 4 
... 4 
... LI 
_.lI 
_.t& 
_.ta 
-.5 
•• 5 
_.5 
_.5 
_.5 
... 5 
.... 5 
... 5 
-or; 
_.5 
_.5 
-.5 
•• 5 
_.5 
_.5 
_.'5 
_.5 
•• '5 
-.5 
-.5 
-.5 
-.5 
_.S .. ., 
-.5 
_.5 
-.'5 
-.'5 
-.~ 

f'/, 
,\,VlP 

2C2.'i 
2~P,.4 

2'111.2 
2~1.7 
257.5 
2':JQ.A 
2011.1 
2011.3 
25<1.<1 
2~8.0 
252.8 
219.1 
11t1. 9 

21 .1\ 
-11.7 
c!5.9 
7b.t! 

120.0 
ISS.a 
i'fb.7 
19 6.7 
208.2 
273.2 
273.5 
273.4 
272.7 
271.7 
270.0 
20'1.5 
208.5 
207.7 
2bo.8 
205.5 
20Ll.LI 
203.2 
202.3 
201.0 
20/.1 
?OIl.S 
201.b 
262.h 
202.<1 
203.2 
2b3.1 
203.(\ 
?02.1.1 
262.2 
2b2. ,) 
tOl.'; 
2bn.'1 

to, he. 

A"fJ 
221.'5 
228.7 
2111 .7 
252.Q 
257 •• , 
?~~.7 

2.,A.7 
2S9. " 
25 A.5 
257. I 
249.1> 
2ob.1I 

<12. 11 
• 1 

.9.7 
33.5 
R7.1 

121'.1 
102.3 
?(lS.3 
205.3 
20'l.q 
271.7 
27\.4 
270. 9 
270.0 
2b'l.2 
2b8.2 
267.1 
2b5.<1 
2b5.2 
2b~.LI 

2b3.2 
2b2.n 
2b(l .. b 
200.C 
2'58.7 
2'51'.1 
258.7 
2bl).(1 
201.0 
2bl.? 
2t.l.2 
2b! .1 
2bl.3 
?bo.S 
2b.,. (j 

2f.(\. I 
;>.,9.1:
;:>5<1.1 

.• f- A 

" e'i-' 
! • f<'1 
t.!!? 
1.511 
1. 11 ., 
1.~7 
i.6~ 
t.'511 
1.31:> 
1.39 
1.35 
1.43 
1.LlO 

.130 

.7f!, 
1.3~ 
1.b4 
1.57 
1.R2 
2.27 
2.5Q 
2.5<:; 
3.01 
3.21 
3.2;' 
2.97 
2.85 
3.10 
3.20 
2.98 
2.bq 
2.77 
2. 9 8 
2.<1'5 
2.bl 
2.49 
2.72 
2.83 
2.63 
2.41 
2.bLl 
2.b3 
2.30 
2.18 
2.39 
<'."5 
~. 'S4 
2.0b 
2.14 
?5b 
2 • .3'-' 

TAAT, TR~T2 TAAT.3 T~iT4 

()~ t;F f)r_l.F Of:.GF l.t.r,F 
i\O.LI 
fln.1I 
An.' 
II'~. 4 
AI).3 
~('. :> 
,i.( ( .• IJ. 

1\('·.4 

11( .• 4 
1111.3 
~n.1.I 

1',0.5 
Ro.LI 
A".3 
1'<0.4 
lil'.1.1 
AIl.4 
AI'." 
1\0.3 
MO.; 
111").3 
1<0.5 
/l1l.3 
130.3 
Rf).4 
A".4 
110.£1 
11(1.3 
AI).3 
Iln.3 
A(I.LI 
1l(,.4 
130.4 
Ro.4 
"n.4 
1'10.5 
An.'5 
80.3 
1'0.3 
An.5 
Ar:.1.1 
P./l.4 

Sn.S 
AI1.4 
II ('.3 
Ii (I • ., 

fI,).4 

"".'5 
~.q. U 

f{n.u 

111." 
7i1." 
18. _~ 
78.3 
18.LI 
1~.5 

71').5 
7R.LI 
78.4 
7£1.4 
7£1.5 
78.5 
78.3 
78.£1 
78.5 
78.5 
78.5 
7e..1.1 
78.4 
~o II 
fO .... 

7A.'! 
78.5 
7R.S 
7R.4 
78."1 
78.5 
78.4 
78.LI 
7fl.4 
78.5 
71l.S 
78.5 
78.4 
78.4 
78.5 
7!l.s 
78." 
78.LI 
7b.5 
78.5 
18.5 
78.4 
78.4 
78.4 
78.4 
713.5 
7e..4 
78.5 
7t<.~ 
71\.~ 

79.1 
79., 
79. /, 
79.1 
79., 
714 • i 
79.1 
79.n 
79.(1 
79.1 
79.1 
79.n 
7&.9 
79.0 
7q .1 
71i .1 
7<1.\ 
79.,., 
79.tI 
7Q. i 
79.1 
79.0 
79.0 
79.1 
79.(1 
79.1 
7<1.1 
79.n 
79.(\ 
7".(1 
79.1 
19. r· 
7<1.0 
1<101 
79·1 
7<1.1 
79.1 
7".n 
79.1 
79.1 
79., 
7".n 
7Q.r. 
79.('1 
79.1 
7".1 
7Q. (' 
79.(\ 
79. r, 
79.1 

71<.8 
71<.8 
7R.7 
71<.9 
7"'.8 
7f.8 
7"'.7 
7b.7 
711.8 
1A.8 
HI.8 
7'1.7 
78.7 
7/l.8 
78.8 
78.& 
7",.8 
78.7 
78.8 
7~.8 
78.8 
7£1.8 
78.8 
78.9 
7A.B 
78.8 
78.8 
7fl.8 
78.8 
78.8 
78.8 
7R.8 
7 P.8 
71'0.8 
71'.8 
U·.8 
71'1.8 
78.7 
7!:1.1l 
7R.B 
711.8 
711.7 
7R.8 
7M.8 
11<..9 
7f..9 
71<.8 
7P..'" 
7ri./\ 

7"".H 

THUS 
{)~Gr-: 

74.S 
7q.!J 
79 • .3 
79.5 
7<l.1I 
79.U 
79.3 
79.4 
79.4 
7~.4 

79.3 
7'1.3 
79.4 
79.1.1 
7'1.2 
7'1.1.1 
7<1.4 
79.1l 
7<:;.4 
7q.J 
79.3 
7'1.11 
79.4 
7Q.L1 

79.3 
7q.1J 
79.4 
79.LI 
79.14 
79.3 
79.3 
79.3 
79.1.1 
79.5 
79.3 
79.3 
79.4 
79.lI 
7~.4 
7<:;.1+ 
79.11 
7'1.5 
19.1I 
79.1.1 
7'1.1l 
7~.5 
7<:;.4 
74.4 
79.1I 
7<l.4 

lrl:JNT 
[;f:.GF 
1",'1.1 
l n9 .2 
10 9 .2 
10 9 .2 
10 Q.l 
10'?1 
In9.1 
1!)9.2 
1(1<1.2 
109.1 
In9.1 
109.1 
11)9.2 
109.2 
1(19.2 
109.2 
1 {,9.1 
10 9 .2 
109.3 
1{)'1.1 
l{1q~l 

10<1.2 
1,)1i.3 
109.2 
109.2 
109.2 
10<1.2 
10 9 .2 
109 .2 
109.2 
1(19.1 
111 9 .2 
109.3 
109.2 
109.2 
10<1.2 
11)<1.3 
11'9.3 
1 (,9.2 
1119.2 
loQ.2 
1 {, ct. 3 
1"4.3 
1(>4.3 
109.2 
104.2 
lr.9.3 
j (,<1.2 
Il)q.3 
lo q .! 

TEl', 
DlGF 
112.2 
112.1 
I 12.1 
t12.3 
112.3 
112.3 
112.3 
112.1 
112.2 
112.2 
112.2 
112.2 
112.1 
112.2 
112.2 
112.2 
112.2 
112.1 
112.2 
112.1 
112.1 
112.1 
112.2 
112.2 
112.2 
112.2 
112.1 
112.1 
112.1 
112.1 
112.2 
112.1 
t12.2 
112.1 
112.2 
112.1 
112.1 
112.1 
112.0 
112.1 
1 12. I 
112. (\ 
112.1 
1 12.2 
112.2 
1 I ? 1 
112.1 
112.1 
112.2 
112.0 

TE~12 

(lE.GF 
123.3 
123.3 
123.1 
123.2 
123.2 
123.3 
\23.2 
123.1 
123.2 
123.2 
123.1 
123.2 
123.1 
123.2 
123.2 
123.2 
123.1 
123.1 
123.2 
123. ! 
123.3 
123.1 
123.1 
123.2 
123.2 
123.2 
123.2 
123.1 
123.1 
123.2 
123.1 
123.2 
123.(1 
123.2 
123.2 
123.2 
123.2 
123.1 
123.2 
123.2 
1('3.2 
123.0 
123.1 
123.2 
123.? 
1?3.2 
I? 3.1 
123.1 
1?3.~ 

1?.3.2 

Tf'M3 
NGf 
1'15.2 
195.1 
195.1 
195.1 
19S.0 
lqr;.1 
,95.1 
195.0 
19S.0 
19S.0 
1<15.0 
195.0 
1<1L1.9 
19L1.9 
191.1.(\ 
1<14.8 
1'14.7 
194.7 
194.7 
1q!!.7 
,111.1.7 
19 4.8 
1<14. 9 
1<11.1.<;1 
1<1L1.9 
,94.8 
1<14.8 
,94.8 
1<14.8 
1911.7 
1<11.1.7 
194.7 
194.7 
1<;14.7 
19 1.1.7 
,94.b 
1<14.b 
lq£1.b 
1911 .b 
1 9 4.6 
1 '1tl. 5 
19a.S 
1<:;11.5 
1~4." 
,qu.S 
1911.5 
,qU.~ 

,Q4.4 

,qll.1J 
1'I1J.4 

At!V 
VOLT 
12.43 
12.44 
12.44 
12.44 
12.44 
12.414 
12.44 
12.44 
12.44 
12.44 
12.43 
12.44 
12.44 
12.44 
12.43 
12.4" 
12.44 
12.44 
12,44 
12.43 
12.43 
12.43 
12.44 
12.44 
12.44 
12.44 
i2.44 
12.44 
12.44 
12.44 
12.44 
12.43 
12.44 
12.44 
12.43 
12.43 
12.43 
12.43 
t2.44 
1.2.43 
12.44 
12.44 
12. QLI 
12.43 
12.LILI 
12.44 
12.IHi 
12.4L1 
12.4L1 
12.43 



IDAC TAPE A"'122~ JDAC DIIY Ql;.", 

RUN TII"E vEL ACHG\I f'V ~,,~ v ,.,1' I' BCf·Gt 8A "At. ',,'F ~ THATI TRAT2 TBAn TfltTlJ T~AT5. TCOr..T TEMI TE'-12 TH13 ABV 
SEC MPH VOLT VOLT VOLT "OL T A~P AI"'P A"P fI~:P OfGF DEGf' DEGF rH Gf' OFGF IJEGF Dt:GF DEGF rEGF VOLT 

3 lA18.3 e3.£lI 96.0 9'S.7 41l.Q t (,7. (\ •• 5 ;:51l. (, 2£1q.1l 1.1\5 .'11).4 78.5 7q.2 7.'\.9 7'J.1l loQ.3 112.0 123.1 19£1.4 12.43 
3 1818.a 22.83 Q7.6 95.6 95.6 Iv7." •• 6 21Q.7 i?1'7.f\ 1.62 p,n.£I 78.4 790t 7.'\.~ 79." l(1q.3 112.1 123.1 19£1.4 12.44 
3 1818.11 22.411 101.1 97.~ 911.S I (,t>. q ... 7 149.9 131.2 1.67 Ae.S 78.5 n.1 7B.8 79.5 lPq.3 112.2 123.2 194.3 12.44 
3 1818.5 22.20 105.1 101. 9 103.3 107.(1 •• 6 7,.1l 'S2.t> 1.79 IIn.£I 78.5 79.1 78.8 79.4 109.3 112.3 123.3 194.2 12.44 
3 lA18.6 22.1t) 107.7 106.3 107.£1 ](\7.n ... 5 1Q.7 7.2 l.b2 AI).£I 7Po.S 7Q .1 78.8 79.a 1(19.3 112.1 123.2 194.2 12.44 
3 l A16.7 22.5£1 107.8 109.11 10'1.3 In7.,' ... 4 19.(\ 2n.l l.b2 RO.1l 78.5 7Q.\ 7A.8 7Q.u 109.2 112.1 123.2 194.1 12.43 
3 lA18.8 23.00 lnS.l 1011.8 107.a 107.n ... £1 70.5 8;>.0 2.2(\ AIl.3 78.4 79.n 711.8 79.3 1(\9.3 112.1) 123.1 194.1 12.43 
3 1818.9 23.34 101.9 105.'5 103.h 1 f,6. 9 ... 4 132.3 IIJLI.II 2.b5 R I: • a 78.5 79.1 78.8 79.4 1(\9.3 112.1 123.1 1911.0 12.44 
3 1819.0 23.63 99.6 102.3 Ino.7 107.0 •• 4 t8n./) If1Q.£I 2.71 An.S 78.5 79.1't 713.7 79.3 109.3 112.1 123.2 19".0 12.44 
:5 11\1 9 .1 24.13 97.7 100.2 9A.S 1C7.11 •• 4 221.2 2t?P-.7 2.72 Ro.1l 78.5 79.1 7B.8 79.4 109.3 112.1 123.2 19£1.1 12.'14 
3 1A19.2 2u.9(\ 95.7 97.8 C:lf,.1) 1{l6.Q .. " 26(1.7 266.2 £I.~5 fll1.4 78.4 79. I 7",.8 79.4 10q.3 112.1 ,23.1 1911.1 12.4) 
3 181 9 .3 25.26 9".8 '15.7 911.2 le,6.9 _.5 21l1.2 28 1.5 3.93 ~(\.4 78.4 79. (, 713.8 79.5 109 .4 112.1 123.1 ,94.1 12.44 
3 1819.3 25.35 94.0 Q'S.3 Qu.o 100.'1 •• 5 28b.2 21l1l.3 4.15 A·l.i. II 78.5 79.1 713.8 7~.S 10 9 .3 112.1 123.2 191.1.2 12.44 
3 11\19.1.1 25.44 94.5 9'5.1 93.8 1 (,t>. 9 ... '5 288.4 2115.8 4.11 Bo.4 78.4 79.1 7,1\.8 79.4 109.3 112.2 123.3 ,q4.2 12.44 
3 till 9.5 25.55 9".5 95.0 Q3.8 1 (10.9 •• 5 289.1 286.1l £1.09 80.£1 78.b 79.1 7e..9 7'1.4 lQ9.3 112.2 123.2 194.2 12.43 
3 1819.0 25.67 94.'1 95.0 93.8 1(;0.9 •• 5 288.7 2B5.8 4.10 flo.5 78.5 79.2 711.9 79.4 109 .3 112.1 123.1 194 .2 12.43 
3 1819.7 25.82 94.5 95.0 93.B IH>.9 •• 5 288.2 28S.3 Il.Ob AO.4 78." 7A.9 7f1..7 79.5 109 • 11 112.0 123.1 194.2 12.44 
3 1819.8 2'5.97 9".5 94.9 Q3.8 10b.9 ... '5 287.5 284.3 3.&9 fln.4 78.4 79.1 7A.7 79.5 109.4 112.2 123.2 1911.1 12.44 
3 1819.9 26.10 9".5 94.8 93.7 1"0.9 •• '5 287.1 2A3.7 3.1l8 fll't.4 78.5 79.1 78.9 79.4 109.3 112.2 123.2 19".1 12.44 
3 1820.0 21:1.2b QLI.5 94.8 Q~.7 1 "b. 9 •• S 28b.q 283.5 3.62 AI) .4 78.5 7Q .1 78.8 79.4 10Q.! 112.1 123.2 194.1 12.43 

7 3 1820.1 26.42 QIl.5 911.9 93.7 lv o •9 ... 5 28b.7 283.5 3.93 8n.5 78.4 7'1.1 7f1.8 79." 109 .3 112.1 123.2 194.1 12.4'1 
N3 11120.2 2b.57 9£1.5 QS.o 93.8 11'6.9 _.5 28b.1I 283.6 1.1.03 f3o.u 78.4 79.1 7f~.8 7'1.1.1 109.4 112.0 123.1 '194.0 12.4'1 
N3 1820.2 26.73 9".5 95.f) 93.8 11'0.9 •• 5 28b.n 283.2 3.74 8n.4 78.5 79.1 71:1.8 79.1.1 10Q.5 112.2 123.2 194.0 12.44 

3 1820.3 20.87 94.5 95.0 93.8 1 c,&.9 •• S 2!:!b.O 283.2 3.61 IIn.S 78.5 79.0 78.8 79.q 1(j9.3 112.1 123.2 194.0 12.44 
l 1820.4 27.03 9".S 95.(\ 93.8 107." •• 5 28b.o 2ijl.3 3.79 80.LI 78.5 79.2 7R.8 79.4 10Q.3 112.1 123.3 19t1 .0 12.43 
3 1~20.5 27.18 94.5 95.n 9:\.8 1ot).9 •• 5 285.9 283.3 3.81 110.5 78.5 79·1 78.8 7'1.4 10 9 .3 112.1 123.2 lC1a.o 12.44 
:3 1820.b 27.34 94.5 9L1.9 93.8 1,~ 0.9 •• 5 285.7 28'. t 3.54 I\n.4 78.3 79.0 78.7 79.4 11)9.4 112.0 123.1 1911.0 12.44 
3 11120.7 27.119 911.5 QIl.9 93.8 107.0 •• 5 2i:!5.5 2R2.6 3.27 Ao.4 78.4 79. t 78.9 79.5 109.3 112.0 123.2 194.0 12.44 
3 1820.8 27.b2 Q4.S Q4.Q 93.7 100.9 •• '5 285.7 2S2.P. 3.36 8n.4 78.5 79.2 78.8 79.4 109 .3 112.1 123.2 193.9 12.43 
3 1820.9 27.77 Q£I.5 9L1.9 93.8 lob.9 •• 5 285.7 283.0 3.65 Ro.5 78.II> 79.1 7R.8 79.4 1(\9.3 112.0 123.2 193. 9 12.44 
3 lA21.0 27.'12 94.5 94.'1 93.8 10t).9 •• '5 .,85.7 283.1 3.bb Rn.4 78.4 79.2 71'0.9 79.'S 10 9 .4 112.1 123.1 193. 9 12.44 
3 11121.1 28.00 94.5 94.9 93.8 100.'1 •• '5 2tl5.6 283.0 3.37 Ao.u 78.11 79.1 7R.8 79.a 10 9 .£1 112.1 123.1 193. 9 t2.44 
3 1821.1 211.2n 94.11 9u.9 93.7 l()b.Q •• 5 2R5.7 2f\3.1 3.27 flo.S 78.5 79.n 71'..9 79.5 109.3 112.1 123.2 193.9 12.44 
3 18210 2 28.33 94.5 95.0 93.7 tllb. 9 •• 5 .,85.b 283.,1 3.45 R(, .5 78.5 79.(, 78.8 79.'-1 10Q.1I 112.2 123.3 193. 9 12.44 
3 t821.3 28.48 9£1.5 95.0 Cj3.f\ ] r.6. 9 •• 5 285.3 21'02.8 3.57 1'.0.3 78.5 79.1 7/'..8 7'1.1.1 10 9 • 4 112.1 123.2 193.8 t2.44 
:5 1821.4 28.63 911.4 95.0 93.8 11)0.9 ... 5 2b5.1't 282.6 3.30 AI).4 78.5 79·1 78.9 79.U 10Q.3 112.1 123.1 19 3.8 12.44 
3 1821.5 28.76 94.5 94.8 9:;.7 11) 7.0 ... 5 28a.9 282.2 3.01) A!).4 78.5 79.1 711.8 79.4 1(19.4 112.0 123.1 193.8 12.43 
3 1821.& 28.90 94.S 911.9 9:;.8 1 c,l:t. Q _.5 284.7 282.1 3.111 An.S 78.'-1 79.0 78.1\ 79.4 10 9 • 11 112.1 123.2 1'13.8 12.44 
3 1821.7 29 .03 9£1.5 95.0 'n. R 1/00.9 •• 5 21:14.8 282.3 3.tl3 AO.tI 78.5 79. t 78.9 79.5 1(19.3 112.1 123.3 193.8 12.4'1 
3 1821.8 29.17' 94.5 Cj4.Q 93.8 100.9 •• 5 2811.0 282.2 ~.41 AO.LI 78.5 79.1 78.8 79.4 10Q.3 112.1 123.2 193.8 12.43 
3 11121.9 29.30 94.5 91l.Q 'n.1\ 1 (1 t) • 9 ... '5 28'1.1.1 2AI.9 3.12 RO.S 78.5 7'1.0 7Fl.7 79.4 109.11 112.1 123.2 193.8 12.44 
3 11\22.0 29.44 94.5 94.9 93." 107.n •• 5 2fl4.2 2Al.7 2.'19 AI).4 78. '5 79.1 711.9 79.';; lo9.Q 112.1 1;>3.1 193.7 12.44 
3 Ik22.rJ 29.'58 94.S ClS.O (/3.11 lrb. Q _.5 281l.5 2"2.1 3.21 A(1.4 78.S 79.0 78.8 79.5 1(,9. U 112.2 123.2 193.7 12.4':' 
3 tfl22.1 2Q.71) 9£1.5 95.0 93.9 Il1h.9 •• '5 281l.2 2~ ,.'1 3.35 Ai,.5 78.11 79.0 78.8 7<1.a 1 r,9. /j 112.2 123.2 ,'13.7 \2.4'1 , 11\22.2 29.82 94.5 95.1) 9~.1:\ I i.t>.Q •• 5 28J.7 2P".3 10 In AI).4 78.5 79.1 71'1.1:1 79.5 J09./j 11~.1 12J.2 \9~~.7 12.4'1 
3 1 P,22.3 29.Q6 94.5 9£1.9 </3." lr".9 _.5 21;3.11 2flrr. 9 2.82 ~().5 78.5 79.0 711.8 79.tI 109.5 112.1 12J.l 1'13.7 12.44 
3 1A22." 30.09 9".5 95. ,1 93.A 10 7 ." •• 5 2 tl 3.0 281.2 2.92 'IO.LI 71'1.4 79.0 78.8 79.5 1(l9.11 112. I 123.1 193.7 12.4'1 
'3 IA22.S 30.22 qQ.5 '15.(1 </3.8 ,,,,,.9 •• r; 2b.3.A 2f11.5 3.20 AI).J 78.5 79.1 78. 9 79." 10 9 .£1 11?2 li?3.r? 1'1.3.7 12.411 
3 til;>?. b 3n.3 L1 qu.5 95. i, 93.8 tr b. 9 .. ') ;>83.7 2f11.4 3.1F< "".4 78.5 79.n 71\.7 79.'5 H9.4 II;:.? 12'.~ lQ~.7 12.44 
3 11:1<'2.7 3'l.£lA 9U.5 94.'1 '13.1'1 1 .. 1:>.'1 .. " 21;3.4 2f1 1.2 2.90 ,0,". £I 78.S 7q.t 7f1.9 79.5 In9.4 11201 10:''s.2 ,<13.6 ,.2.44 



IOAC TAPE Aot22~ II)~C lli,y <11"" 

RU~I Tl'·~r. vEL ~CHGv AV ... ~ " "F-v FlC Hr,.b f'oA /v'A A l~'F /l T.'t. T1 TbtoT2 Tf'~13 Tf;,qt.l H"'T~ TCO~IT TEIII Tf.f-!2 TF.I-I3 ABV 
SEC MPH VOLT VOL1 V('L T VOLT A"p A.,·'p A:"'P I\"P I)F r;~ Dt'GF Df(;F- 1)r.r.F nf (,f' [)EGF Df:.GF DEGf' f'EGt: VOLT 

3 iA22.A :;(j~bt 94.5 Q~oQ q:;." 11' ~ e q r.; ?"J.! "AIl.7 ?7" Pol) • 4 78.5 79.2 7"-.f:. 79.u 109.4 11?2 123.2 193.& 12.43 -.~ 

3 lAj?2.9 30.73 94.5 9S.r. Q~.!, l'\/'.. Q -.0; ceo2.!' 2Af\.C, 2.Qp, P .1. 5 78.5 79.1 7A.8 79.4 109 .0 112.2 123.2 1'13.& 12.44 
:3 \1122.'1 3(,.A'5 94.5 <15.1 43. 'l \U'.'l -.':> 282.5 Ze.n • .? 3.14 foil). Ll 78.5 7'l.l 71'.9 7C/.5 l!11iJ .4 112.3 123.2 19 3.b 12.44 
3 \"23.0 30. 9 " 94.0 'l5.o 93. 'l 1 ('.I:>.'l _.5 ?fj, .9 279.6 ?'ll P. .1. Ll 78.5 79.1 7A.7 7'1.4 109.5 112.2 123.3 193.& 12.44 
3 lil23.1 31.09 94.b Q5.0 'l3." 1\·6.<1 =.5 2B,.b 27Q.3 2.64 An.4 78.5 79.(1 7F.B 79.5 109.4 112.1 123.2 1'13.& 12.44 
3 111 23.2 31.21 9U.& 95.0 93.1:> 1 ,,"I. (, _.s 28,.7 27 9 03 2.73 ~o.w 78.5 7q.i 7€<.9 7q.~ lC'Q.£: 112.1 123.2 193.5 ti.IUI 
3 ,1'.23.3 31.34 94.& 95.1 93.9 IH7.0 _.5 8 11.5 27'l.4 3.0\ 1'.,1.4 78.':> 79.0 78.8 79.4 109.5 112.2 123.1 193.5 li.44 
3 1823.4 3,. 4b 9U.o '15.1 'l".o It1b.9 _.5 28 ,.3 27<1.2 2. Q" A,).4 78.5 79.1 71'1.9 79.5 109.4 112.i 123.2 193.5 12.44 
3 l823.5 31.57 94.6 95.0 'l3." !v".9 ... '5 281].'1 27A.7 2.l:ob An./o) 78.& 79.1 78.1'1 79.4 Ifl 9 • tI 112.2 123.3 193.5 12.44 
3 11123.& 31.70 94.0 '1'5.('1 93.'l 1 ()t>. q _.5 2dll.fI 27P·.I, 2.57 AI) .1I 78.4 7Cj .1 7/\.9 79.4 109 .. 4 112.2 123o.S 193.5 li.44 
3 11'123.7 31.8, 94.& 90;.1 <13.'1 1(17.0 _.5 280.8 27A.b 2.82 110.'5 78.b 79.2 78.8 79.4 109 .4 112.2 123.2 193.5 12.43 
3 111 23.8 31.93 9".b 95.1 'II~. n 1(J7.0 _.5 28n.Ll 27A.3 2.9Ll 11'1. Ll 78.4 79.0 7P..9 79.5 10Q.5 112.i 123.2 193.5 12.44 
3 1823.8 32.0Ll 9U.O 9"i.l 94.n 1"".9 _.5 21;)".0 277.9 2.74 1:1.1.4 7B.S 79.1 7/\.9 79.5 109.5 112.3123.3 193.5 12.44 
3 11123.9 32.15 94.7 9'5.0 9U.O 1') 7. (l _.5 279.6 217.3 2.4A P.('I.4 78.5 79.1 71'.8 79.Ll 1(19.4 112.2 123.3 193.4 12.44 
3 1824.0 32.27 9".7 95.1 </4.n 1 c,t,. 9 -.0:; 279.3 277.2 2.57 A,). (/ 78.b 79.1 7A.9 79.5 109.4 112.1 123.2 193.4 li.4) 
3 182'1.1 32.39 94.& 95.2 94.n 107.0 -.0:; 279.3 ?77 .2 2."'2 Ao.5 7!1.5 79.1 78.8 79.5 109.4 112.1 123.3 193.4 1&!.44 
3 1824.2 32.50 94.7 95.2 94.1 107.0 _.5 27'1.(1 277.0 2.81 An.4 7/l.4 79.0 78.9 79.4 109.5 112.1 123.2 193.41i.4l 
3 1824.3 32.50 94.7 95.2 9U.l 107.0 _.5 279.0 277.0 2.81 p.o." 78.4 79./l 711.9 79.4 1(l9.5 112.1 t23.2 1.93.4 li.43 
3 lP.24.4 32.71 94.7 95.1 q4.n 107.0 _.5 278.7 27h.b 2.39 A(\.4 78.5 79.1 78.9 79.5 109.4 112.2 123.3 193.4 li.44 
3 11124.5 32.83 9u.7 95.1 'l4.0 H)1. ('I •• '5 27R.1; 2'o.il 2.63 iif).ii 78.0 7q.! 7Po.Q 7q.4 loQ.!! 112.1 123.2 1 Q3.4 12.~n 
3 1824.6 32.94 '14.6 '15.2 "4.t 107.(1 -.5 278.7 276.q 2.711, e.o." 78.5 7q .1 18.9 79.S 109.5 112~2 123.3 1'13.4 12.'13 
3 1824.7 33.0b '14.7 '15.2 94.0 107.0 -.5 278.5 27".b 2.57 1If).5 78.4 7'1.1 71'..'1 79.~ 10'1.5 112.2 123.2 1'13.4 12.44 

CJ 3 1824.7 33.17 qU.7 95.1 '14. (I 107.0 _.'5 278.5 27&.5 2.30 ~O." 78.5 7'1.1 78.9 79.5 109.5 112.2 123.3 1'13.4 12.44 
I 3 \824.8 33.2b 9U.7 95.1 94.0 107.0 -.5 279.0 277.0 2.41 "".4 78.5 7'1.\ 78.8 7'l .4 1(19.4 112.2 123.3 1'13.3 12.44 

t;:; 3 1824.'1 33.38 9U.o 95.2 Q4.1J 107.0 -.5 279.7 ?7A.? 2.b7 1\0.4 78.5 7'1.\ 7 F1 .8 79.5 109.5 lli.l 123.3 1'13.3 12.44 
3 Ifl25.0 33.50 94.& '15.1 9/J.1l l(\b.q -.5 28/).3 271'0.7 2.bU FlO.4 78.5 7'1.2 7A.8 79.5 10'1.5 112.1 1&'3.2 1'13.3 12.44 
3 1825.1 33.01) 94.0 95.0 q3.9 lo7.(i •• 5 281].4 278.5 2.2'1 fln.4 78.5 79.1 78.8 7'1.'1 10'1.5 112.2 123.1 lq~.3 li.4l 
3 1825.2 33.72 94.0 95.0 Q:3.q 11'7.0 _.5 28n.& 27",.& 2.20 1\0.5 78.5 79 .\ 78.9 7'1.& 1(1'1.5 112.2 123.2 1'13.3 li.44 
3 1825.3 33.A2 94.& 95.0 '13.9 1 (·b.9 _.S 281.0 279.1 2.4'" An.'I 78.5 7'1.2 78.e 7'1.3 1(19.4 112.2 123. 4 193.3 li.44 
3 t825.4 :n.93 Q'h5 qSet 93.'1 107$(\ "'.") 28 1.2 279.5 2.b3 81].4 711.5 7'1.! 78.'1 7q.b 10'1.5 112.1 123.3 193.3 12.43 
3 1/\25.5 3'1.04 '14.5 95.1' 93.'1 Il'b.9 -.5 281.1 27'1.2 2.43 Po.S 78.& 79.2 78.9 79.5 10'1.5 112.3 123.3 193.3 12.44 
3 \825.& 34.14 '14.0 '15.(1 93./\ 107.0 •• 5 281.n 279.2 2.18 Rn.4 78.&1 7'1.1 7A.9 79.5 1(1'1.5 112.2 123.3 ,'13.3 12.44 
3 1825.& 31.1.24 '14.5 95.0 '13.8 11)7. n _.5 28 ,.& 279.8 2.35 AII.I.I 78.5 7'1.1 78.8 79.& 1(19.& 112.2 123.3 193.3 12.44 
3 1825.7 34.35 qu.5 '1".1 93. 9 1 ,it-. 9 _.5 28 1.& 27 'l .9 2.57 A('.5 78.5 79.0 71'1.8 79.5 109 .5 112.2 123.4 ,'13.3 ti.44 
3 le.25.8 311.45 '14.5 '15.1 '13.9 1 iJ 7. (l _.5 28 1.2 279.b 2.46 SO.lI 78.5 79.\ 78.'1 79.5 10'1.4 112.1 123.3 19 3.2 li."3 
3 1825.'1 34.5b '14.5 qS.n '1,.9 107.('1 _.5 281.2 ?79.4 2.11 "'1].4 78.5 79.1 7A./!'o 7'1.5 10q.r; 112.2 123.2 1'13.2 12.43 
3 lA2b.0 31.1.bb 94.5 '111.9 93.8 tIl7.t) -.5 28,.3 279.2 2.n4 1'>\).4 78.5 7'1.0 7e..8 7q.Ll 109 .5 112.2 123.2 ,93.2 li.U 
3 11:\2b.2 34.87 9Ll.5 95.0 9'3.9 tel 7 .0 _.5 28 1.b 279.1'. 2.50 I\o./J 78.5 79.1 7H.9 79.5 1e Q." 112.3 123.3 ,93.2 li.4t! 
3 182b.3 34.'17 '1'1.5 95.0 93.'1 107.0 -.0:; 281.3 27'1.5 2035 Ro.U 78.5 7'1.2 78.'1 7'1.4 109 .5 112.1 123.3 193.2 12.43 
3 IB2b.4 35.";7 94.5 '15.(1 q3.~ 1'l7.() -.5 21;)1.2 279.11 2.12 P" .1I 7R.5 79 • \ 78.9 79.C; 1 (lq.,:> 112.3 123.3 193.1 12.44 
3 ,A2b.5 35.17 '14.5 95.1 <13.'1 '''7.0 -. ., 2~1.4 279.7 2.30 HO.'S ?8.5 79.1 7",.9 79.5 1(l9.'i 112.2 123.3 ,93.1 12.44 
3 '~2b.5 3,.27 '14.5 9":).1 'Ill. (\ 101,.9 -.5 281.2 ?7Q.7 2.Ll7 !lo.e; 78.5 7'1.1 7A.Po 7'l.b 109.5 112.3 123.3 1'13.2 12.44 
3 1t-2b./) 35.30 94.6 95.1 44.0 1,)7. (l -.5 281.1 27'1." 2.30 A'.1.4 78.5 79.1 7~.9 79.Ll 1 (,q. ~ 112.3 123.4 193.1 li.44 
3 11'>2b.7 35.47 94.b '15.0 '13.'1 I .J 7. () _.5 281.1 27'1.3 I.tlil "".4 78." 7'1.\ 7fl.q 79.5 10 9 • ., 11?2 123.3 l 'l 3.1 12.44 
3 1826.8 35.5" 9".5 Cill.9 '1~.k 1 Ii 7. () -.5 2ill." ?79.h 1.75 Ar,.4 78.5 7'1.1 7!l.8 79.b 1 (.9 • I- 112.2 123"~ l Q 3.1 12.43 
3 \A20.9 35.,5 '14.7 QIJ.b ()3. b ' •• 7. " _.r; ?77 .~ ;>7".l' '.1<(1 110.4 ?p·.s 79.n 7A.e. 7q.f:> 1 (.9. 7 1 12.2 123.3 1'13.1 12.43 
:3 IA27.0 34.1,3 '15.1 911.'1 44.(1 1 (.17. (. -.5 2bR.3 21:0.3.1> 1. 9 ,? P.·I. '5 78.5 7'-l.1l 78.9 7Q.b Ir9.b 112.3 12.3.4 1 q3.1 12.44 
3 l Aj?7.1 31l.2n Qt..7 95.0 ql<.f' 1 (; 7 • (i •• 6 23f:>.n 22<'.3 1.~5 t1 r\. U 78.5 79.1 76.9 74.,,:) 1 r.9." 112. -; !c3.u 19l.0 12.44 
3 11'.27.2 B.9C; '1'1.5 9h.4 q7.11 1 i17 • Il -.h IMIl.2 \6,.<) ."3 lin.,:) 7R.b 79.1 7A.p.. 79.S 1('14.0 1 12.2 1?3.4 lCl3.1l lc!.4U 
3 1"27.3 3".09 101.b 1(l0.1l 1 (. 1 • (1 1 :) I • I) _.5 ,.sll."i ,2'1.'1 .'12 .\'i,5 78.b 79. , 7i).'1 79.b 1 (.9. b 112.3 1.?3.11 ,92.'1 12.u, 



IDAe TAPE At-J22R T[lAC Ot.\' qlnt) 

RUN TI~IE vE.L I;CHGV f.V "A V f..'FI, RCHGA "A IIe'AA "F II TI,A T 1 THAT2 TBAT3 THAT4 TH. T5 TC(lNT TEMl TEM2 TE M3 ABV 
Sf.C M~H VOLT VOLT VN T vOL. T j)r'P A.,·'p A"'P "r·P DtGf DF.f,f DEGF N,L;F [If.GF D£GF DEGF Of.Gf' [lfGf' vOLT 

3 1827.4 34.57 101.0 1 {t '2. q 1 (,? • (I 107. (I •• 4 14S.? 151. 'i I.bb IIr..5 7B.5 79.e 711.8 79 .':; lC 9 • 7 112.3 123.3 ,92. 9 12.44 
3 1827.4 34.99 9S.9 1 f\ 1 .7 1 () o. I 107.r. •• 4 108.2 19 /).2 , .95 flO.5 78.5 79., 78.9 79.S F,9.b 112.3 123.3 192.8 12.44 
3 1827.5 35.3b 96.9 99.2 97.S 107.0 •• 4 228.7 235.8 1. 95 8f).4 78.5 79.1 7!i.8 79.5 109.b 112.2 123.4 ,92.9 12.43 
3 1827.0 35.88 95.b 97.3 9".7 100.9 •• 4 257.0 2bl.o 2.57 1\(1.4 78.5 79.2 78.8 79.5 109.5 112.2 123.4 192.9 12.43 
3 1827.7 3b.55 94.b 9b .1 qu.5 Inb.1;1 _.4 277.7 2Rn.5 3.8t fln.S 78.5 79. , 78. 9 79.b 109 0 7 112.2 t23.3 192.9 12.44 
:5 1827 .8 3b.H 94.3 95.0 93.7 11)6.1;1 _.S 286.5 28,.7 3.04 110.4 78.4 79.1 78.9 71;1.5 109.b 112.3 123.3 192.9 12.44 
3 t827.9 3b.77 94.3 94.7 93.5 107.0 -.5 288.t 285.7 3.uO flO.4 78.5 79.2 78.9 79.5 1(\9.6 112.3 123.4 ,93.3 12.43 
3 1828.0 36.73 94.3 94.b 93.5 tr,b.9 ... 5 287.9 285.n 3.08 Ro.5 78.5 79.1 78.q 79.4 1~9.5 112.3 123.4 193.0 12.44 
3 1828.1 3b.74 94.3 94.7 93.5 1 (,b. 9 .... 5 288.0 285.3 3.42 flO.5 78.b 79.1 78.8 79.5 109.b 112.2 123.4 193.0 12.44 
3 1828.2 36.78 94.2 94.7 93.5 1(,b.9 •• 5 288.2 285.6 3.b2 Ao.5 78.5 79.t 7f1.9 79.b 10 9 .7 112.1 123.11 193.0 12.44 
3 1828.3 36.84 94.2 94.7 Q3.':i lu b • 9 •• 5 288.7 28b.5 3.111 80.11 78.4 19.1 71'>.9 79.6 109.7 112.3 123.3 193.0 12.44 
3 1828.3 36.92 94.1 94.7 93.4 106.9 •• 5 29n.4 288.3 3.2b flO.4 78.5 79.1 78.9 79.5 H9.b 112.3 123.3 193.0 12.44 
3 1828.4 37.00 94.0 94.b 93.3 10b.9 •• 5 292.1'1 29 0. 9 3.33 AO.5 78.b 79. t 78.9 79.5 109.5 112.3 123.3 192. 9 12.43 
3 1828.5 37.10 93.9 94.5 93.3 107.0 •• 5 295.4 293.8 3.51 .110.5 78.5 79.2 H,.8 79.5 109.b 112.2 123.4 192.9 12.4] 
3 1828.b 37.20 93.7 94.4 93.1 10h.9 •• 5 298.5 291..8 .'3.39 AIl.S 78.b 79.2 78.9 79.6 109.7 112.2 123.3 192. 9 12.44 
3 1828.7 37.31 . 93.b 94.1 92.9 tn7.0 •• 5 301.5 29q.7 3.08 AO.S 78.5 7'1.0 78.8 19.5 109.7 112.2 123.3 192.9 12.44 
3 1828.8 37.42 93.4 94.0 92.7 107.0 _.5 304.0 301.9 3.05 1<0.5 78.5 79.1 78.9 79.& 109.7 112.2 123.11 192. 9 12.44 
3 1828.9 37.51 93.4 1;13.9 92.b 1(,1).9 _.5 304.9 302.~ 3.30 Rn.b 76.5 79.1 78.9 79.5 109.6 112.3 123.5 ,92.9 12.44 
3 If129.0 37 .b2 93.4 93.9 92.7 l(\b.9 •• 5 3(,5.3 303.1 3.44 A(\.4 78.5 79.1 79.0 79.b 109.b 112.2 123.4 192.9 12.44 
3 1829.1 37.72 93.4 93.9 q2.b 107.0 •• 5 305.3 303.0 3.18 AI1.5 78.5 79.2 78.9 79.7 109.7 112.2 123.11 192.9 12.44 

(")3 1829.2 37.83 93.4 93.8 92.b lU7.n •• 5 305.0 302. 4 2.92 An.5 78.5 79.2 78.9 79.0 109.b 112.3 123.3 192.9 12.44 
~3 \829.2 37.91 93.4 93.8 92.5 Inb.9 ",.5 305.3 302.7 3.114 AIl.S 78.5 79.2 76.9 79.S 109.7 112.2 123.4 192.9 12.44 
~3 1829.3 38.01 93.4 93.8 92.b 1"b.9 •• 5 305.5 303.0 3.34 Ao.5 78.5 79.1 78.8 79.5 109.b 112.2 123.4 192.8 12.44 

3 1829.4 38.11 93.4 93.8 92.b Ilob.9 •• 5 30".1 302.7 3.32 ~n.CI 78.5 79.2 78.9 79.5 109.b 112.2 123.4 192.9 12.44 
3 1829.5 38.21 93.4 93.8 92.b 'tlb.9 •• 5 305.0 302.b 3.04 80.4 78.b 79.3 79.0 79.b 109.6 112.2 123.4 192.9 le044 
3 1829.0 38.29 9'3011 93.8 92.5 1(16.9 •• 5 305.0 302.5 2.97 Ao.5 78.5 79~1 78.8 79.5 109 .7 112.3 123.3 192. 9 12.44 
3 1829.7 38.40 93.11 93.9 1;12.b 1(>b.9 •• 5 304.8 302.3 3.20 110.6 78.5 79.0 78.9 79.6 10 9 .7 112.2 123.5 192.9 t2.44 
3 1829.8 38.47 93.4 93.9 92.7 lflO.9 •• 5 304.5 302.2 3.30 80.5 78.5 79.1 7A.9 79.6 109.7 112.4 123.5 192.8 12.44 
3 1829.9 38.58 93.CI 93.8 q2.b 1(17.0 •• 5 3011.5 3(12.2 3.07 80.4 78.5 79.2 78.9 79.6 10 9 .7 112.1 123.5 192.8 t2.44 
3 1830.0 38.67 93.4 93.8 92.6 1(,6.9 •• 5 304.1 301.6 2.84 8.105 78.5 79.2 78. 9 79.0 109.b 112.2 123.5 ,92.9 12.44 
3 IS30.1 38.77 93.11 93.8 92.b 107.0 •• 5 304.0 301.5 2. 9b 8n.4 78.5 79.1 7~.8 79.4 10 9 • 7 112.2 t23.4 ,92.8 12.44 
3 1 fl30 ol 38.80 93.4 93.9 92.6 107.0 •• 5 304.2 301. 9 3.24 80.5 78.b 79.1 76.9 79.5 109 .7 112.3 123.4 192.8 12.44 
3 1830.2 38.95 93.4 93.9 92.b Ir,b.9 •• 5 303.9 301.-7 3.17 1\11.5 78.5 79.0 78.8 19.5 109.7 112.3 123.5 192.8 12.44 
3 1830.3 39.04 93.4 93.8 92.6 1f17.0 •• 5 303.b 30102 2.8b ~(I' 4 78.5 79.0 79.0 79.b 109.7 112.2 123. 4 19.,.8 12.44 
3 1830.4 39.12 93.4 93.8 92.b 107.0 •• 5 3u3.4 30(' .9 2.7q 8n.5 78.6 79.2 79.0 79.6 109.7 112.2 123.5 19?9 12.44 
3 11130.5 39.22 93.4 93.9 92.b 11,0.9 •• 5 303.5 301.2 3.05 AO.4 78.5 79.2 78.9 79.5 109.b 112.2 123.4 192.8 12.44 
3 1830.b 31;1.31 93.4 93.9 92.6 1 (10.9 •• 5 303.7 lOI.b 3.19 80.5 78.5 79. , 78.9 79.5 109.7 11203 123.5 ,92.8 12.44 
3 1830.7 39.39 93.11 93.8 92.b 1/) 7.0 •• 5 303.3 30'.1 2.91 flo.4 78.5 79.2 78.9 79.5 109.6 112.2 123.b 197.8 12.44 
3 1830.8 39.49 93.4 93.8 92.b l£'b.9 •• s 303.0 301'.b 2.74 AIl.5 78.6 79.2 78.9 79.5 1(19.b 112.2 123.b ,92.8 12.43 
3 1830.9 39.58 '93 • 4 93.9 92.b llib.9 •• 5 303.0 300.6 2.A8 At) .5 78.b 19.1 78.9 79.b 109.7 112.2 123.5 142.8 12.44 
3 1831.0 39.bb 93.4 1;14.0 '12.7 1 (·b.9 •• 5 302.9 300.8 3.1t 8(1.3 78.5 79.1 78.9 79.5 109.7 112.? 123.3 19;>.8 12.44 
3 1831.0 39.7b 93.4 Q3.9 '12.7 107.n •• 5 303.0 300.9 3.1)2 An.'!; 78.5 79.1 78.8 79.5 109.7 112.3 123. 4 ,91'.A 12.43 
3 1831.1 39.84 93.11 93.8 92.b !1·b.9 •• '5" 302.7 300.11 2.71 P.o.4 78.5 79., 7A.9 79.6 109.b 112.? 123.5 192.8 12.44 
3 1831.2 39.92 93.4 93.8 9?*, 1(17.0 •• 5 3 .. 2.11 300.0 2.67 An.5 7A.0 79.2 79.0 79.5 10 9 .b 1 t 2. 2 123.':; t 92. 8 12.43 
3 1831.3 40.01 93.4 93.9 92. b 1 (,b. q •• 5 3,)2.2 2q9.9 2. 9 3 1'0.4 76.5 7'1.1 71'>.9 7q.b 10'1.7 112.2 123.5 1'12.8 12.44 
3 1831.4 40.10 93.4 911.1' q2. 7 1f~7 •• ' •• 5 302.1 300.1) 3.n5 PO.4 78.5 79.n 7f1.9 79.b 1~9.7 112.2 123.4 192.EI 12.44 
3 1851.5 40.20 93.S 1;13.9 Q? 7 1 (>f).q •• 5 3 C' 2.1 29Q.9 2.ill 1'1 (I • r; 1M.5 79.11 7€'-.9 79.t, 109.7 112.2 123.5 ,92.S 12.44 
3 1831.b 41).28 93.5 Q3.9 92.7 1(17. n •• 5 302.0 29Q.7 2.':;9 fln.4 71:1.'3 79.1 7f'.9 79.5 1n9.7 l1Z.3 123.b 192.EI 12.44 
3 1831.7 11(, .37 93.4 93.9 Q2.t> 1(17.11 •• 5 3,)2.1 299.q ;>.74 I'n.5 76.5 79.2 711.9 79.5 109.7 112.3 123.5 192.8 12.44 
3 11131.13 4r).115 <n.1I 94. (, Ci2.7 lcb. Q •• 5 3(1.9 29q.1\ 2.97 ~tl.5 78.S 79.1 71:1.9 79.b 1(19.8 112.2 123.5 192.8 12.44 



IDAC TAPE. Ab122R 

RUN 

.3 
3 
:3 
:3 
3 
:5 
:J, 

:5 
3 
'§ 

3 
3 
3 
3 
:§ 

3 
3 
:) 

:5 
'3 
3 
3 

(j :3 
~ .3 
V1 :3 

.3 
:3 
3 
:3 
3 
3 
3 
~ 
:3 
1 
'3 
'3 
:3 
'3 
3 
"3 
:; 
'3 
'3 
3 
3 
'3 
:3 
:; 
'3 

TIME 
SEC 

1 "-H 0 '/ 

11'131.9 
P132.0 
i 1\32.1 
18]202 
J.1'\.~2o 3 
1113204 
1832.5 
1832 0 6 
i(-\.32 0 7 
1832.8 
1832.8 
18320" 
PIB.o 
11333 0 1 
1833.2 
l~33.J 
If.lB.1l 
1833 e S 
1833 0 6 
18H.7 
1833.7 
18H.8 
j A33.'il 
l!HI.I.O 
18 34 Q l 
1834&2 
IR34 0 3 
1834.1I 
1834.5 
1831t.b 
~83/joe 
183401 
183/).8 
11134.'il 
11'135.0 
183'5.2 
1835.3 
11135.1! 
1835.'5 
lf1.35.S 
1835.6 
18 35.7 
1835.11 
1835.9 
If\3b.O 
1836.1 
183b.2 
18.36.3 
183b.1I 

V~L 
MPh 

II (I. '5 3 
IJ0.be! 
ao.l'o 
UO o 7Q 
41'>.87 
1.11'095 
Illon] 

41011. 
!I1ogl1 

IJ 1023 
/,j to 36 
410 45 
1.<1.'5! 
111 0 \:; (l 

1.11.&0 
1.11 017 
1·11 .8/.1 
I! i 091 
42.00 
42.08 
42.11:l 
1.12.23 
42.30 
4I2.]Q 
42.417 
42.5t! 
1.12062 
li2.e9 
42.11 
i.l2.85 
42.92 
43.00 
1.13.07 
1.13.1 a 
113.22 
43030 
113.i.l4 
&13 0 '51 
43058 
1.13.67 
'13.73 
4~.79 
43.87 
1133~4 

4L1.02 
44.09 
114.15 
41.1.2U 
44.?9 
114.30 

BCHGV 
VOLT 
'13.5 
'13.:' 
CJ3.5 
(n.~ 

q3.) 
q3.5 
9JoS 
9105 
930'5 
93.5 
(n.~ 

9305 
93.5 
1i13.S 
931.5 
'n.s 
93.5 
93.5 
9305 
'il3.5 
93.0 
93.5 
93.5 
'13.5 
93.b 
!;l:§.@ 

93.'5 
'il3.'S 
93.b 
93.b 
93.6 
9].b 
93.b 
.,3.b 
91.tl 
~13 .b 
93.1;l 
fno§ 

93.0 
q3.b 
93.b 
q 3.6 
Q3.c 
<J3.b 
9300 
43.7 
CJ3.6 
<13.0 
930b 
93.6 

T [) A C n j. Y "t" r 

!lV 
VOLl 
'13. 9 
93.Q 
CJ3 0 9 
94,11 
<ill.r. 
9il o (\ 

93.9 
9]0 9 
91.1 0 0 

91J 0 fl 
930 9 
9400 
'Hl.('l 
94.0 
9Q./,! 
94.0 
"14.(1 
9 4 01 
94o!l 
9400 
94.0 
911 0 0 
Cf4.0 
9/J.O 
94.0 
9400 
9401 
91J.1l 
ql.l.O 
C)li.O 
C)/j.l 
liIi!oi 
CillloO 
C)/jo() 
9110! 
<;14.1 
qUell 

9/j.O 
91.1 0 1 
qu.\ 
1iI1I.! 
91J.o 
4l.!.i 
CJI.I.! 
9~ e1 
gO .1 
Q4 0 i 
94.1 
q".1 
94.1 

IIAV ""Ii 
VOLT VULT 
47.7 In7.0 
"2.7 11,1..<;) 
92.1 lid,." 
Q2." 1 (i t>." 
92 0 8 ir,b.'! 
~i!o 7 11,60 9 
Q20" l"hoCJ 
92.7 1 H,.!:i 
92.71(,6.t:) 
ge.1 lOb.!;) 
9?71',1'>.9 
q:?7 1,,6." 
"12.7 1 (,6.'1 
C/?6 ! (,6.Q 
92.8 1 ',h.'? 
92.1 1(17.(\ 
/!I2.'1 100.9 
q2.~ i06.q 
'12.8 1(6.9 
92.7 tr,b.9 
92.1 106.9 
92.1 Ich.9 
92.B 100.9 
1'1201:\ tnh. q 

9207 1060 9 
92.1 1(,0.9 
<;)2 0 8 11~b.9 
9 ... €I i (, b • 9 

92.8 106.9 
92.1 iob.9 
92.8 11)6.9 
92.8 t (,0.9 
9208 ioo.9 
92.8 10b o q 

92.8 1 ()I>. q 
Q2 0 C/ 100.<;) 
92 0 13 lr,/,.9 
9208 ll'l">. q 
q?€! 10b.1i! 
li!2.'l 1('6.9 
92.9 in!>.'! 
92.81iib. 9 
92.13 Ir,,,,.q 
q? q 1,'1">." 
9?9 1,.,,,,.9 
9?" 111> 0 Q 

92.1' 1(6.9 
9;:;.'1 1'.6.9 
'12.9 j ':0." 
920 9 11>1>."1 

BCHr,1\ 
Af'P 

et!;l5 
.,.5 
... 5 
",.5 
CleS 
",.S 
".'5 
",.5 
,".5 
"'0'5 
"".'5 
",.'5 
... ,5 
",.'5 
.,.'5 
",.5 
"".5 
.,~'5 

m~5 
... 15 
,"05 
"'@'S 
m.S 
... 5 
",.5 
... '5 
,"0'5 
",.5 

""'5 
... '5 
.. oS 
",.5 
QlIO~ 
",.'5 
005 
",oS 
",.'5 
t':Io5 
... S 
0.5 
... 5 
",.'5 
... 5 
&05 
... s 
"0" 
=.5 
... 5 
",.5 
a.S 

RA 
/l!"P 

3" 1 0" 
31)1 0 1 
301 0 1 
301.2 
30 1.2 
300 0 15 
300 o 'l 
3010! 
lOlol 
~ I) O. ~ 
]00.; 
3000S 
:SOO.li 
300.1 
300.1 
29qo~ 

2 9 1).7 
299.a 
2 99.] 
29 9.2 
299.2 
299.3 
299.2 
2 9 8.9 
29 8 0 8 
2 98.9 
299.(1 
",98,8 
2 98.b 
298.5 
298.3 
298.1 
2CJ 7 0 1 
2 91.7 
2'n."'I 
29 1.7 
297 0 '5 
2'17.5 
297.5 
297.1 
290.8 
296.<) 
29, 0 1 
297.1 
2'16., 
290.4 
296 0 5 
2'16.7 
296.7 
2 96.2 

"Ii A 

Ad' 
Z'iQ.3 
29A.9 
291:1 0 9 
299. j 
29t;.2 
2'l/\ 0;; 
2QA of 

2QIl.c/ 
299.0 
2~l\o8 
2QS.i 
2QP,.IJ 
298.4 
29"'.2 
2QIl.2 
2q7.5 
29 1.b 
2Q7.1 
2(1'" • II 
297.1 
291.1 
2q7.3 
297.3 
2(n.(I 
296.8 
2 Q6 0 9 
2'17.1 
296 0 9 
29f>.6 
Z9b.S 
2Qe.S 
29t-..2 
zqo;.1'> 
29 5.8 
29 5.9 
29b. i 
295.7 
?9<;.b 
2<15.7 
29S o /J 
Z9S.n 
29<;.0 
2 Q5.1.1 
2qS.1J 
295 ofl 
29li o ? 
2'H!.b 
211S.n 
29U o Q 

794.5 

fIfo J\ 

4 "P 
2. 9 1 
?!>n 
2.5~ 
2.65 
2.92 
2.bU 
'2.4:3 
2.60 
20 11 5 
2.7Q) 
2.'51 
2.48 
2074 
2.81 
2.131 
2.37 
2.')0 
2.71 
2.65 
2.3t! 
2.33 
29 b 2 
2.71 
2.US 
2.25 
2.43 
2.b5 
2.57 
2.29 
2.30 
2.55 
2.bO 
2.35 
2.20 
2.LlO 
2.58 
2.11 
2.22 
2.49 
2.51 
2.23 
2.09 
2.31.1 
2.51 
2.3" 
conI 
2.14 
2.02 
2.40 
2.14 

TkATl TAAT2 TRAT3 TRaTU T~AT5 TCO~T TEM! 
DFGF DEGF DfGF DfGF DfGF DEG~ VEGF 
A0o~ ;c;1J5 iq~i 188~ 7q'tJ~' 10Q s 7 !12e2 
~n.5 18.5 1Q.n 111.9 79.~ 10 Q.8 112.2 
RA.5 78.4 7 Q .! 7A 0 9 7Q.~ 109.0 112.2 
An.S 78.5 79.2 79.D 74.0 10 9 .5 112.2 
A0.~ ?B.e 79.2 7~eO 79.6 lOQ.~ 112.2 
8n.a 78.5 79.1 79.0 79.6 10 9 • 7 11202 
An.~ 18.0 70..1 78.9 79.6 10 9 • 7 112.3 
80.5 78.5 7Q.I 78.q 79.5 109.8 112.2 
8,).4 18.'5 79.2 79.0 79.6 H,Q.1 112.1 
~O.U 1e.5 79.1 7AoQ 79.6 to Q.7 112.2 
Ao.5 78.5 79.0 7~o8 79.5 109.8 112.2 
80.5 78.S 79.1 78.9 7q.~ 10 9 .7 112.2 
80.S ?8.e 79.1 7~.q 79.5 109 .7 112.2 
8n.S 78.5 19.1 7~.9 1'9.5 109 .7 112.1 
AO.5 le.s 79.1 78. 9 79.5 109.1 112.1 
80.5 18.~ 79.1 78.9 79.6 10 9 0 8 112.2 
8~.a 78.5 7q.1 79.0 79.7 109.7 112.2 
AO.S 78.5 790j 78.8 7~.U 10Q.7 112.2 
AO.S 18.5 ".1 IQ.O 79.6 10Q.7 112.1 
80.5 18.6 ".2 79.0 79. 0 lOq~7 112.1 
~o.5 78.S 79.t 78.9 79.6 10 9 .8 112.1 
Ar..S 78.5 79 .1 78.9 7q.~ 109.8 112.1 
BO.S 78.5 79.1 18.9 79.5 10 9 .7 112.1 
An.a 78.b 79.2 79.0 79.6 109~7 112.1 
An.S 78.~ 79.2 78.q 79.5 109 .7 112.1 
~O.u 78.5 79.1 78.9 ,9.b 10 9 • R 112.2 
80.5 78.5 79.1 79.0 79.7 109.8 112.2 
~n.5 78.b 19.2 79.0 79.5 109 .7 112.2 
ADoS 7a cb 79.1 79.0 79.5 109.8 11201 
80.a 78.5 79.1 ,gon 79.b 10 9 .8 112.0 
80.a 78.5 79.1 79 a O 79.5 10 9 .8 112.0 
BO.5 78.b 79.1 78.q 79.6 10 9 • 8 112.1 
80.5 78.5 79.i 78.9 79.5 109.7 112.2 
AO.4 18.S 79.1 79 0 0 19.0 l09.R 112.0 
80.5 18.5 19.2 7~.q 79.8 10~.8 112.0 
An.a 18.5 19.2 78.9 79.~ 109o~ 112.0 
~0.5 78.b 79.2 7A.8 79.h 109.8 112.1 
AOoij 78.5 79.2 78.9 74.b 109.S 112.1 
~0.5 7~.~ 79.2 79.0 79.~ 10 9 .8 112.0 
~0.6 78.5 79.j 78 0 9 79.b 10 Q • 9 111.9 
Ro.S 78.5 79.2 79.1 79.6 109.8 11~.1 
AO.S 78.6 79.2 78.9 79.5 ln9.7 11~.1 
RIl."> 71'>.6 79.1 71:1.9 19." lr,9.t< 11?1 
An.S 78.~ 79.2 78.9 7~.6 10 9 .8 Ili.n 
AfI.S 78.6 79.1 78.9 79.t'! in4.1' ! 11.9 
pn.~ 7~.b 7q.I 7P.9 7q.~ 10q.~ !!~.! 

An.S 78.:' 79.2 7A.'il 79.~ 109.9 lll.o 
AO.S 78.~ 79.2 78 0 9 79.~ 109.8 112.0 
An.5 78 0 1> 79.2 7<1.0 79.b 109.7 111.9 
ROoS 76.~ 7~.i 76.9 79.b 109.9 111.9 

TE"2 
('lEG!' 
123 e 4 
123.5 
123.5 
123.b 
123.5 
123.5 
123.'5 
123./J 
123.e 
!23.5 
123.4 
123.6 
123.6 
123.5 
123.'5 
123.5 
123.5 
123.b 
123.5 
123.5 
123.4 
123.S 
123.b 
123.6 
123.0 
123.5 
123.5 
123&'7 
123.6 
123.5 
123.5 
123.6 
123.b 
123.6 
123eb 
123.6 
123.b 
123.b 
123.6 
123.5 
123.b 
123.6 
11'3.6 
123.6 
1<'3.5 
23.7 

123.6 
123.7 
123 0 7 
123.5 

TFM3 
r'tGF 
jo,?G A 
I. '12.8 
1 9 2.8 
19 2.8 
1<12.8 
j 9 2. 8 
192 e 8 
1"2.£1 
1«12.8 
1142.'1 
1'12.8 
1'1"0 8 
j9?.fI 
192.8 
j 9 2.8 
192.8 
l Q2.8 
lC1?8 
1 9 20 8 
,q2.B 
1'129 8 
192.8 
14 2.8 
I. <;l2. 7 
1<J2.8 
1'12 e 8 
1<;12.8 
1'<2.8 
1<;12.8 
19 2.8 
19 2.8 
l q 2. A 
lq2.8 
19 2.8 
1<;12.8 
192.11 
j92.8 
1 9 0'.8 
19 2.1'> 
19 2. 9 
19 2. 9 
,92. 9 
19 ?H 
,92.9 
192.8 
lQ?e q 

1 4 1'.9 
1'<?9 
jQ?9 

192. 9 

ASV 
VOLT 
12.44 
12644 
12.43 
12643 
12s@4 
1lgt4tS 
i204tl 
12e41.1 
12D41 
12.4&1 
12.1.13 
12.1.14 
12.43 
i 2e tHI 
12041.1 
12041.1 
i2el.!~ 
1251.14 
128&1! 
iCe4) 
12~43 
1201.13 
li o i!tl 
120 4 3 
12./,1] 
1.te&i4 
12.«Hj 
12;44 
i2.43 
12~i!! 
12.44 
12.£111 
12e44 
12.43 
12.43 
12044 
12.44 
12.43 
12 e 43 
12.41t 
12041.1 
12.44 
12.44 
12.43 
12.1111 
t2.44 
12044 
12.'13 
12.4(1 
12.4! 



IOAC TAPE:: ~0'Z2R 1 D II C () f, ¥ 'I I "I' 

RUN TI"'c vEL ~CHr;V ",II "A" "F\' RCflGA ~J\ MAt. "f- ~ THATI TH4T2 TfO\IITS n,bT4 T';/lT';, TCONT T~rA 1 Tn~2 TE.M3 ABV 
Sec ','PI-l VOLT VOLT vOLT Ii flL T A~ P A'''P A"P At'P DFGF- DE.f.F OF.GF- fJEGF OF:(;F [leGF DE(,F [)EGF r,EGF VOLT 

:3 1.'136.4 UIJ. £J ~ 93.0 911.1 'I2.f-. lr.6. 9 D.'5 2'16.1 29~.2 ,.o~ ilil.4 71:l.5 79.1 7(0.9 79.0 1 (I 9 • A I1Z.0 123.7 19Z. 9 12.44 
3 lA3o.5 41.1.49 <l3.b 94.1 92. 9 J :16 0 9 ... 5 2'16.3 294.LI 2.27 Rn.5 78.7 79.2 7£'.9 79.5 1r,9.8 112.0 I23. R 192.9 12.44 
:3 1836.0 "lJ.<;7 93.b 916.1 92. 9 lr,h.<I ",.5 29O.LI 29 4.7 r.45 An.'!> 78.b 7C1.1 79.n 79.f., 109.8 111.9 123.7 ,92.9 12v4l4 
3 1836.7 411.04 93.6 Q4.1 92.<1 \ '. t.. <I DO" 2'11'.1 2Qu.4 ?27 Ail.5 78.c 79.2 7'1.0 79.f., 1r>9.9 112.0 123.7 192.9 12.44 
'3 1830.8 411.70 93.7 9u o ll 92. q 1r h.1I .,.5 C?95.R ?Q3. Q !.9Q 1\('1.11 71'1.5 7C1.0 7C1.0 7'1.0 109.9 111.9 123.6 19?9 12.44 
3 Ifl3b.9 I.Ille 77 93.0 91.1.1 92.9 11'6.<1 ... ., 295.9 'C9LJ.(l <:> .111 .'10.5 78.5 79.1 79.0 79.7 1(>9.7 112.0 123.7 19'C. 9 12.44 
3 11'137. (j uU.f13 9J.o 9".1 92.9 100.9 "".5 290,1 .?91~.4 2.37 Ro.5 7b.b 79.1 71'>.9 7q.~ 1(l9.8 112.0 123.8 193.1 12.44 
3 t A37.l 44.92 93.b 911.2 °3.n l{;b.CI .,.5 2'15.A ;>94.2 2.37 Ro.S 78.5 79.2 7.'1.9 79.t. 11,19.8 111.9 123.7 ,92.9 12.43 
'3 IA37.,? 44.97 9~.b QIl.O 9,?9 1 H).Q ... 5 295.2 ?93.? <'.12 An.5 71'o.S 79.2 79.n 79.6 109.8 111.9 123.& ,'f2.9 12.44 
:; 11\37 .3 IJ'5.04 93.8 94.1 92. 9 lob.1I ... 5 292. , 213903 Z.O;! I'\O.b 78.5 79.0 7",.9 79.b 109.9 111.8 123.0 193.0 12.144 
3 lA37.3 45el 0 94.0 qll.3 93.2 11',6.9 ... 5 2 fl7.7 284.8 2.30 1'\(1. S 78.4 79.2 7R.9 79.b 109.9 111.9 123.7 193.0 12844 
3 l A37.4 45.14 94.2 911.S 93.S lnb.9 •• 5 21:lZ.8 279.7 2.47 AII.5 78.0 79.2 78.9 79.5 10 9 .8 111.9 123.8 193.0 12.44 
3 1837.5 45.20 94.5 94.7 93.7 101>.9 ... 5 277 .2 274.2 2.Z5 R(l.5 78.& 79.1 78.9 79.b 109.8 111.9 123.7 193.0 12.43 
3 1837.b 45.20 94.8 94.9 9IJ.O 10b.9 .,.5 272.1 2bR.9 2.01 RO.s 78.5 7CiJ.1 79.1 7'f.7 10 CiJ .8 111.CiJ 123.b 193.0 12.4" 
3 lil37.7 45.30 95.0 95.2 94.2 107.0 ... 5 267.7 204.7 ? .18 ROeS 78.b 79.1 7i',.9 7q.b 10CiJ.8 111.8 123.7 193.0 12.114 
3 lR37.8 45.35 95.2 95.4 911.1.1 1 ('t-.CiJ ... 5 ?b?7 25Q.4 ?b2 RO.s 78.5 79. i 79.0 79.7 10 9 .Q 111.9 123~7 193.1 12s"" 
3 IB37.9 4<;.35 95.8 95.3 94.7 lnb.'! ... 5 249.2 243.2 2.71 A,1.5 78.15 79.1 78.9 7C1.b 10 9 .8 111.9 123.7 193.1 12e44 
3 1838.0 45.33 97.3 95.9 95.8 leb.C) .... b 218.5 20R.4 2.39 .RO.4 78.6 79.2 79.0 79.1> 109.8111.8 123.8 193.1 12.43 
3 1838.1 45.22 99.4 97.7 97.9 1 i,b. 9 ",.b 17b.7 Ibll.7 2.31 R(I.I:> 78.b 79.2 79.0 79.0 109.8 111.9123.b 193.1 12."" 
3 1838.2 45.05 101.3 100cO 100.3 tob.9 ... 5 137 .1 121>.2 2.b7 flo.s 78.5 79.0 79.0 79.b 110.0 111.8 123.7 193.1 12.U 

73 lA38.2 44.87 102.8 1(\2.1 1u2.3 1()6.9 ... 5 107.0 911.4 2.90 110.'5 78.5 79.2 79.0 79.0 109.9 l11e q 123.7 193.1 120"4 
N3 1838.3 44.b8 103.8 103.5 103.0 100.9 .. 05 87.n 8n.Z 2.72 P-!) • b 78.7 79. t 78.q 79.5 109 .8 111.9 123.8 193.1 12.43 
0'\3 t838.4 (11.1.5(1 i04.~ 104.U t04.S \00.9 ... '5 74.4 69.2 2.58 FIO.b 78.b 19.Z 78.9 7Q.6 10 9 .9 111.8 123.8 193.1 12.44 

3 tA3B.'S 44.43 101.1.8 10'5.1 1U'5.0 l(1b.9 ",.5 67.2 c3.0 2.84 110.4 78.b 79.2 79.0 79.7 10 9 • 9 111.q 123.8 193.0 12.44 
3 1838.b 44.33 105.1 10'5.5 105.4 107.0 ... 5 03.1 59.7 3.11 IIp.'5 78.5 79.2 79.0 79.6 109.9 111.7 123.7 193.0 12.44 
:3 H138 • ., 44.27 105.2 105.8 105.7 100.9 ... 5 b1.8 59.3 2.95 l'\e.S 78.5 79.1 7~.9 19.7 10q.9 111.q 123.8 193.0 12.44 
3 1838.8 411.2'S 105.0 105.9 105.b 107.n ... 5 bb.b b5.7 2.57 AII.4 78.5 19e1 79.0 79.6 10 9 • 9 111.8 123.8 193.0 12044 
3 1838.9 44.31 104.5 10s.b 105.1 1 07 .l' ... 5 77.8 7A.4 2.51 An.5 78.& 79 0 2 78.9 79.6 109.8 111.8 123 0 8 193.0 12.43 
3 1839.0 ~1I.1l0 103.8 tos.e iotl.a 107.n ... 5 91.2 92.1 2.1b 110.5 78.6 79.2 79.0 79.b 109.9 111.8 123.8 193.0 12.43 
3 1839.1 44.49 103.2 104.4 103.7 107.(1 ",.5 101l.0 j050n 2.85 ~o.6 78.5 79.1 71:1.9 1'1.6 10 9 • 9 111.7 123.7 193.0 12.43 
3 1839.1 44.58 102.& 103.7 103.1 t(j7.!) ",.5 115.3 11 t;.9 2.57 Ao.S 78.5 79.0 71'\.9 79.7 1C 9 • 9 111.9 123.7 193.1 12.44 
3 1839.2 411.66 102.1 103.1 t02. U I1J7.n .,.5 125.5 12~ • .b 2.30 A".5 78.& 79. , 71'\.9 79.b 10 9 • 8 111.8 123.8 193.0 12.44 
'3 1839.3 44.73 101.7 102.6 101.Q IP7.0 ... 5 134.4 1311.3 2. 47 Rn.5 7~.b 70.2 79.0 79 a b 100.8 Itl.8 123.8 193.1 12.43 
3 l A39.4 44.82 101.1 102.2 101.5 107.0 ... 5 1"Z.2 l U2.1 2.c5 Ro.5 78.1> 79.2 79.0 79.b 10 9 • 9 111.8 t23.8 193.1 12.44 
3 1839.5 44.00 100.9 101.8 101.1 107.0 •• 5 149.9 149 • 9 2.58 Ro.5 78.5 7Q., 711.9 79.t. IHl eO 111.7 123.7 193.1 12.44 
:5 j839.b 44.98 100.5 Inl.3 100.6 Inb.9 ... 5 157.7 157.6 2.2<; A(I.5 78.5 79.1 7H.9 79.7 lr9 • 9 Itl.8 123.8 ,93.2 12.44 
3 1839.7 45.04 100.1 1('10.9 100.1 107. (1 ... 5 101l .b 1 btl. I 2.25 An.5 7A.4 79.1 79.0 79.b 10 9 .8 111.7 123.8 19302 12,44 
3 lA39.8 a5.lt 99.9 InO.o 99 •. 9 107.0 •• 5 169.8 lc~.9 2.52 $10.5 78.7 79.2 79.0 7q.b 10 9 .8 111.8 123.8 ,93.2 12.43 
3 1/139.9 45.18 ,99.7 100.4 99.7 107.[1 ... 5 173.2 172.1 2.00 flO.b 78.7 79.2 76.Q 79.b lC9.8 111.7 123.8 193.2 12.43 
3 lPo4().o 4'5.21.1 Oq.b 100.2 Q9.s 1 11 1.0 ... s 175.4 173.9 ?34 IIn.5 7.R.5 79.1 7k.9 79.1) 110.0 111.7 123.7 1.03.3 12.43 
3 1840.0 IJ5.Z9 99.5 100.0 99.3 lo7.t) •• 5 171:>.9 17S.1 2.13 RIl.5 78.b 79.1 7'1.1 79.b 10 0 .9 111.8 123.8 193.3 12.44 
3 1840.1 4S.34 99.15 100.0 99.3 lu7.0 ... 5 177 .8 17'5.9 ?.35 R".5 78.b 79.2 79.0 79.5 109.9 11'1.8 123.9 193.3 12.43 
3 1840.2 a5.3A 9q.4 100.0 99.3 lo7.t) ... 5 11/'·.2 171>.4 2.5b Poll.b 78.b 79.1 7Q.n 79.b 109. 9 111.8 123.9 193.3 12.43 
3 11'140.3 uS.1I2 9Q.4 99.9 90.3 107.0 _.5 178.2 17b.4 2.46 1'10.5 78.0 79.2 7Q.n 7C1.7 10 9 .8 111.7 123.9 193.3 tZ.44 
3 1840.4 45.45 99.5 90.9 ClQ.2 107.0 ... 5 178.1 17"'.1 2.15 RO.s 78.0 79.2 78.8 79.b 10 9 • 9 111.7 123.8 ,93.4 12.44 
3 11140.5 4S.1l9 9Q.4 Q9.Q QQ.2 1(11'1.9 -.5 177.8 175.1:> 2.2.2 RII.5 7~.5 79,0 79.0 7C1.7 109.9 111.A 123.R 193.4 12.44 
3 1840.6 1.15.52 qQ.5 9Q.Q qq.3 Il1b. Q •• S 17'5. 9 173.1.1 ?':»2 /01". <) 7/j.b 7Q.l 7C1.0 79.1) 109.8 111 .7 123.8 ,93.4 12044 
:3 1840.7 4S.5IJ 99.7 100.() ClQ.S 107. (, D'S 17i'.0 160.1 2.58 FIn.S 78.c 79.1 71'.9 79.", Itl9.9 111 .7 123.9 ,93.4 12.43 
3 181.11,.8 lIS.50 100.0 luo.2 Q9 • . , 1 "n. 9 ... 5 107.1 163 • .R 1?30 1I0.b 7f<.5 79.2 7Q.n 79.6 110.0 !tl.b 123.8 ,93.4 12.43 
:3 11:l4().Q 45.57 100.2 1(10.4 q9.9 Hi 7. n •• 5 I b1. 7 IsR.2 2.10 Rtl.S 7t<.':» 79.1 79.0 7<1.'" 1.,Q.9111.0 123.6 193.4 12.44 



PART 1 

CRUISE, COAST AND BRAKE 

C-27 



IDAe TAPE Act22R TEST NO. 6 nAY 160 OQ'4c't8 SITE NO •• 4.0 IOAe 11Th 4 
TAMB • 14.921 DEG , PAMB • 14.134 PSIA TEST DATA START 09146'22 R~L HUM. 26.20 I~.WGHT •• 3~25. 

RUN [8 TIME VEL OUT HPDYNO HPROAD HPIW HPAERO TPOS APOS DSS P~O HPROLL DTEFF UERO "ROLL 
SEC MPH MI HP HP HP HP t I APM ~P HP X 

] 0 1881.9 45.28 3.811 1.59 9.90 _1.28 5.55 .0 .0 2641.1 U.57 4.35 7&.75 5c.03 43.91 
3 0 1882.0 45.27 3.872 1.59 9.90 -1.29 5.55 .0 .0 2048.1 12.40 4.35 19.85 56.0Z 43.98 
] 0 1882.1 45.21 3.873 1.59 9.90 _1.29 5.54 .0 .0 2050.0 U.12 4.35 81.66 56.01 43.99 
3 0 1882.2 45.21 3.815 1.59 9.90 _1.28 5.54 .0 .0 2641.1 li.19 4.35 Itt .ll 56.01 41.99 
3 0 1882.3 45.26 3.876 1.59 9.89 _1.28 5.54 .0 .0 2043.2 12.49 4.35 19.23 5c.Ol 43.99 
] 0 188l.3 45.21 3.871 1.59 9.90 _1.28 5.55 .0 .0 2647.1 12.54 4.35 78.95 5c.02 43.98 
J 0 1882.4 45.21 3.878 1.59 9.90 _1.28 5.55 .0 .0 j!650.0 Il.22 4.35 81.00 56.0l 43.'18 
3 0 1882.5 45.27 3.880 1.59 9.90 _1.28 5.55 .0 .0 2~44.2 12.11 4.35 81.71 56.02 43.98 
1 0 1882." 45.28 3.880 1.59 9.90 _1.28 5.55 .0 .0 2641.3 12.35 4.35 80.20 56.03 43097 
3 0 1882.1 45.21 1.881 1.59 9.90 _1.28 5.54 .0 .0 2"45.Z 12.58 4.35 78.61 56.01 43.99 
J 0 1882.8 45.27 1.882 1.5'1 9.90 _1.28 5.54 .0 .0 2"43.2 ti.35 4.35 80.ll 56.01 43.99 
1 0 1882.9 45.28 1.883 1.59 9.90 _1.28 5.55 .0 .0 2"44.2 12.10 4.35 81.81 5".03 43.97 
3 0 1883.0 45.28 1.885 1.59 9.90 _1.28 5.55 .0 .0 Z644.2 '12.22 4.35 81.02 56.03 43.97 
] 0 1883.1 45.27 3.886 1.5" 9.90 _1.28 5.55 .0 .0 2~48.1 il.51 4.35 79.00 5b.OZ 43.98 
) 0 1&83.Z 45.2b 3.887 1.5~ ".8~ _1.28 5.54 .0 .0 2"47.1 li.48 4.35 19.28 56.01 4].9~ 

3 0 1883.2 45.27 3.888 t.59 9.90 _1.28 5.55 .0 .0 2045.2 u.t 7 4.35 81.34 50.02 43.98 
3 0 1883.3 45.28 3.890 1.59 ".90 _1.Z8 5.55 .0 .0 2051.0 U.14 4.35 81.58 5".0) 41.97 
] 0 1883.4 45.28 3.891 1.59 ~.90 _1.29 5.55 .0 .0 2b51.0 U.40 4.35 '19.8'1 50.03 43.91 
:I 0 1883.5 45.28 3.891 1.59 9.90 -1.29 5.55 .0 .0 2050.0 12.55 4.15 78.ql 56.03 41.91 
) 0 1883.~ 45.27 3.892 1.59 9.90 _1.Z9 5.55 .0 .0 2052.0 12.10 4.35 80.45 50.02 43.q8 

CJ 3 0 1883.1 45.27 3.893 1.5~ 9.90 -1.2' 5.55 .0 .0 Z053.0 12.11 4.35 81.13 50.02 43.98 I 
N I 0 1&83.8 45.Z8 3.S95 1.5' '.90 -1.29 5.55 .0 .0 lO51.0 1&. io 4.35 80.75 5b.Ol 41,"" co ) 0 1883.' 45.l1 3.89" t.59 '.90 _t.29 5.54 .0 .0 2051.0 lZ.5Z 4.35 "'.04 50.01 0_'" 

3 0 1884,0 45.l1 3.897 1.5~ 9.90 _1.29 5.55 .0 .0 2#.157.8 U.45 4.35 19.53 56.02 43.98 
] 0 1884.1 45.Z1 3.8'8 1.59 9.90 -1.2' 5.54 .0 .0 2"51.0 U.15 4.35 81.43 56.01 43." 
J 0 1884.1 45.28 3.900 1.5' 9.90 _1.29 5.5'5 .0 .0 2051.9 U.14 4.35 81.53 56.03 4le91 
) 0 1884.2 45.l7 3.901 1.59 9.~0 _1.29 5.55 .0 .0 2b55.' U.41 4.35 19.75 56,Ol U.98 
) 0 1884.3 45.l8 3."02 1.5" 9.90 -1.29 5.55 .0 .0 2052.0 U.53 4.35 79,02 50.01 43.97 
) 0 1884.4 45.28 3.91)2 1.59 ".90 _1.29 5.55 .0 .0 2053.0 U.Z5 4.35 80.81 50,OJ 43.91 
) 0 1884.5 45.26 3.903 1.59 9.59 _t.Z9 5.54 .0 .0 Zb59.1 12.0" 4.35 81.87 50.01 43.99 
3 0 1884.0 45.21 3.905 1.5' 9.90 _1.Z8 5.54 .0 .0 2b54." 12.10 4,35 80,44 56.01 43,9' 
3 0 1884.1 45.l8 3.90" 1.59 9.90 _t.Z_8 5.55 .0 .0 2"'5".9 U.S" 4.35 78.80 5"-03 43.97 
) 0 1884.8 45.28 3.907 1.5" ".90 _1.21 5.55 .0 .0 2056.9 12.50 4.35 78.80 5".03 43.97 
) 0 1884.9 45.20 3.'108 1.59 9.n _1.28 5.54 .0 .0 lb57.8 u.! 0 4.35 81.74 56.00 44,00 
) 0 1885.0 45.27 3.910 1.5" 9.~0 _1.29 5.55 .0 .0 2b55.9 12.11 4.35 81.34 56.02 41.98 
3 0 1885.0 45.28 3.'11 1.59 9.90 -1.29 5.55 .0 .0 l054." U.48 4.35 79.34 56.03 43.97 
3 0 1885.1 45.28 3.'12 1.59 9.~0 _1.Z8 5.55 .0 .0 2055.9 u.So 4.35 '19.l3 56,03 43.97 
3 0 1885.Z 45. aIS ].914 t.59 ~.90 _1.Z8 5.55 .0 .0 2657.8 12.21 4.35 81.08 5b.0] 4].97 
3 0 1885.1 45.28 3.914 1.5~ 9.90 _1.Z8 5.55 .0 .0 2#.153.0 u.oa 4.35 81.98 56.03 43.97 
3 0 1885.4 45.27 3.915 1.59 9.90 _1.l9 5.54 .0 .0 2415".9 li.ll 4.35 80.38 50.01 4l.~9 
) 0 1885.5 45.28 3.91" 1.5" 9.~0 _1,Z9 5.55 .0 .0 2059.8 ll.55 4.35 78.~1 56.03 43.97 
) 0 1885. b 45.28 3."11 1.5Q 9.90 _1.29 5,55 .0 .0 l054.9 li.14 4.35 80.25 5b.0] 43.97 
3 0 1885.1 45.28 3.919 1.59 9.41) -1.29 5.55 .0 .0 2053,0 U.O" 4.35 &l.ll 56.03 43097 
J 0 1885.8 45.28 3.Q20 l.sea 9.40 -1.29 5.55 .0 .0 2t158.8 ti.19 4.35 81.20 5b.OJ 43.ea7 
J 0 1885.9 45.27 3.921 1.5ea 9.~0 -1.29 5.55 .0 .0 2654.9 12.49 4.35 79. Z'1 5b.OZ 4l.98 
3 0 1885.9 45.28 3.922 1.59 9.90 _1.29 5.55 .0 .0 2652.0 ll.41 4.35 79.41 5b.0] 43.ea7 
3 0 188t1.0 45.28 3.924 1.5" 9.90 -1.Z9 5.55 .0 .0 2051.0 12.10 4.15 81.41 5c.ol 4l.91 
) 0 188t1.1 '1s.za 3.Q25 1.59 9,90 _1.29 5.55 .0 .0 ltl'54.~ 12.09 4.35 81.92 56.0) 43.97 
J 0 1886.2 45.28 3.9ZS 1.59 ~,90 -1.29 5.55 .0 .0 Ztl51.0 12.35 4.35 80.20 56.03 43.97 
1 0 1880.3 45.Zo 3.9Zb 1.59 '.89 .-1.30 5.54 .0 ,0 2"54." 12.53 4.3'5 78.97 56.01 43.99 



IDAC TAPE Ab122R TEST NO. b OAY 1bO 0914bl18 SITE NO.U.O IOAe UTE. 4 
TAMB • 74.735 DE; II' PAM8 • 14.134 PSIA TEST DATA START 09140122 REL HU~ • Zo.lO IN.WGHT.- loZS. 

RUN E8 TIME VEL DIST HIIDVNO HPROAD HPIw HPAERO TPOS APOS DS! P~O HPROLL DTEFF (;'UERO %ROLL 
SEC MPH MI HP HP . HI' HP " " RPM HP loll' " 

] 0 1880.4 45.l7 3.927 1.59 9.90 .1.30 5.54 .0 .0 2b'51.0 !l.lo 4.15 &0.44 '6,01 43.;;;; 
J 0 1880.5 45.29 3.929 1.59 9.91 -1.30 5.55 .0 .0 2b50.0 U.Oo 4.35 82.13 5&,04 43.90 
3 0 lS8&.0 45.27 3.9]n 1.59 9.90 .1.30 5.54 .0 .0 2051.0 U.20 4.35 81.10 5&.01 43.99 
! 0 188&,,7 45.2S 3,,9]1 1.59 9,,90 -1.30 5.55 .0 .0 2040.1 U.50 '''35 79.23 5&.0] 43.97 
] 0 1880.8 45.28 3. ;;)2 l.se; ;'<;0 _1.30 5.~5 .0 .0 i!b50.0 12 .44 4.35 ;g e .O 5b.O:i 43.97 
] 0 1880.8 45.28 ].9]4 1.59 9.90 _1.30 5.55 .0 .0 20461.1 12.1l 4.35 8t.o4 5&.03 43.97 
] 0 U8b.9 45.l7 3.9]5 1.59 9.90 _1.29 5.55 .0 .0 l&U.2 12.to 4.35 81.79 5&,02 41).98 
1 0 1867.0 115.28 3.930 1.59 9.90 _te29 5.55 .0 .0 2&49.1 \l.l9 4.35 79.93 50.0] 43.91 
] 0 1887.1 45.l7 ].93b 1.59 9.90 _1.28 5.54 .0 .0 2&44.2 lZ.52 4.35 19.04 5&.01 43.9' 
] 0 1887.2 45.2& 3.937 1.59 9.89 _t.29 5,54 .0 .0 2U7.1 ll.25 4.35 80.75 5&.01 43.99 
] 0 1887.) 45.Z8 3.9]9 1.59 9.90 _1.29 5.55 .0 .0 2&49.1 12.09 4.35 81.92 5&.0] 43.97 
] 0 1887.4 45.20 3.940 1.59 9.89 _t,i8 5.54 .0 .0 2045.2 tl,l& 4.35 80.09 5&.01 43.99 
J 0 1887.5 45.27 3.941 1.5~ ~.90 _1.28 5.55 .0 .0 2&44.2 12.51 4.35 19.11 5&.02 43.98 
] 0 1887 •• 45.i8 3.942 1.59 9.90 _1.l8 5.55 .0 .0 2&4 •• 1 !Z.liO 4.35 79.82 5&,03 43.91 
] 0 1881.7 45.21 3.944 1.5~ 9.90 _1.l8 5.54 .0 .0 io4!7.1 U.08 4.35 81.94 5&.01 43.99 
] 0 1881.7 45.20 3.945 1.59 9.89 _1.30 5.54 .0 .0 2'50.0 11.&8 4.35 84.75 5&.01 43.99 
] 0 1887.11 n.Z4 3.946 t,59 9.88 _1,37 5.53 ,0 .0 2U8.1 10.52 4.35 91.~7 55,~8 44.ol 
] 0 1881.9 45.11 3.947 1.511 9.84 _1.50 5.49 .0 .0 2&41,3 1.18 4,34 .00 55.85 44,tS 
] 0 1888.0 44.';; 1.~41 1.50 9.7& -i.'" 5.£11 A .e 2~3S.! 4;42 '4=31 ~oo 55eU 44.]8 ,v 
] (I 1866.1 44.11 1.'49 1.54 ~.u _2,31 5.3& ;0 ;0 2f)2g e t! ~.38 4,32 .00 55.40 44,ftO 
J 0 1888.2 44.5ft 3.950 1.Si 9.59 _2.67 5.29 .0 .0 2&13.0 1.H~ 4.30 .00 55.14 44016 

n 
] 0 1888.3 44.35 3.951 1.50 9.50 _2.81 5,21 .0 .0 2&04.2 .57 4.29 .00 54.8'1 45.13 

I ] 0 1888.4 44.19 3.952 1. 48 9.43 -J.12 5.1b .0 .0 2589.0 .32 4.28 .00 54.08 45.32 
N ] 0 11188.5 44.03 1.~54 1.40 9.]0 -3.2. 5.10 .0 .0 2580,8 ,19 4,20 .00 54,41 45.53 
'-0 

] 0 1888.0 43.88 1.~55 1.45 9.10 _J.39 5.05 .0 .0 2510,9 .ll 4,25 .00 54,21 45.72 
] 0 1888 •• 4l.1fJ Se956 t,44 9.25 _].39 5.01 .0 .0 25&9.1 .09 4.24 .00 54.13 45,81 
] 0 1888.7 43.06 ].957 1.41 9.Z1 .30150 4.97 .0 .0 255ft.4 .07 4.24 .00 54.00 40.00 
] 0 1888.8 43.5& 3.~5a 1. 42 9.11 _].50 4.94 .0 .0 2552.5 .05 4.ll .00 53.87 40.13 
:I 0 18&80' 41.47 3.958 1e4! ~.13 _1,'51 4.91 .0 .0 2541.7 .05 4,li 000 53,16 4ft.24 
] 0 1889.0 43.]7 ].960 1.40 9.09 _3.15] 4.87 .0 .0 2540.8 .Ob 4.21 .00 53.03 4&.37 
] 0 1889.2 43.23 1.~U 1.39 9.03 _].54 4.83 .0 .0 2oU.0 .04 4.20 .00 53.45 1ib.55 
] 0 U89.J n.1S J.9f11l 1.38 9.00 _3.49 4.80 .0 .0 2517.9 .04 4.20 .00 53.]4 4O.bo 
] 0 1889.4 4].08 J.qt." 1.3'7 8.91 _3.50 4.78 .0 .0 2545.7 .04 4.19 .00 5loU 4&.74 
] 0 188q.5 43.00 3.96& 1.30 8.94 _1.40 _ 4.75 .0 .0 2532.1 .04 4.1 9 .00 53.15 4b.85 
] 0 1889,S 42.9] 3.9&7 I.U 8.91 _3.4Q 4.13 .0 .0 2525.2 .04 4.18 .00 53.07 40.93 
] 0 1881f.o 42.84 3.908 1.35 8.88 .3.50 4.70 .0 .0 l521.3 .03 4.18 .00 52. Q5 47.05 
3 0 18e9.7 4Z.15 3.9b~ 1.34 8.84 _3.54 4.01 .0 .0 2512.b .02 4.11 .00 52.83 47.17 
3 0 1889.8 4l.U 3.9&~ 1.33 8.79 -3.01 4.b3 .0 .0 2509 .0 .04 4.16 .00 52.b8 47.32 
] 0 1889.9 42.50 J.Q10 1.32 8.74 el.70 4.59 .0 .0 2504.8 .04 4.15 .00 52.50 47.'50 
] 0 1890.0 4Z.35 3.972 1.30 8.&8 .3.81 4,54 .0 ,0 2494.0 .03 4.14 .00 52.30 47.70 
3 0 1890.1 42.1 9 3.973 le29 8.b2 .3.94 4.49 .0 .0 2491.1 .03 4.U .00 52.09 47.91 
] 0 1890.2 42.03 3.974 1.27 8.55 .4.10 4.44 .0 .0 2479.4 .00 4.12 .00 5t.88 48.12 
] 0 1890.3 41.8& 3.975 1.26 8.49 .4.12 4.38 .0 ,0 2470.& .03 4.10 .00 51.66 48.34 
3 0 1890.4 41.72 3.976 1.25 8.43 .4.25 4.34 .0 .0 2459.9 .03 4.0 9 .00 51.47 48.53 
3 0 1890.4 41.5'7 3.977 1.21 8.38 .4.24 4,29 .0 .0 245101 .04 4.n8 .00 51.27 411.73 
3 0 1890.5 41.45 3.979 1.22 8.33 _4.28 4.2& .0 .0 2440,4 .03 ".07 AA 51.10 4e j 9c .uu 
3 0 1890.6 41.32 3.980 1.21 8.28 .4.30 4.22 .0 .0 2429.1 .00 4.0tl .00 50.93 49.07 
1 0 189/).7 41.20 3.980 1.20 8.23 -4.25 4.18 .0 .0 2422.9 .04 4.05 .00 50.77 49.23 
1 0 1890.8 41.09 3.981 1.19 8.1 q .4.33 4.14 .0 .0 2414.1 .03 4.011 .00 50.02 49.38 
1 0 1890.Cf 40.99 3.982 1.18 8.15 .4.20 4.12 .0 .0 2403.4 .03 4.04 .00 50.48 119.52 



IDAC YAPE A&122R n:ST NO. b nAY lbl) OQ14&118 SITE NO.IIIL1.0 tOile SiVE_ 41 
YAMS Ili 7'1.828 DEG If PAMB m 14.1l1 PSIA TEST DATA START 09a4bl22 REI. HUM q 2b,21 I"I.WGHT •• lb25. 

RUN EB UME VEL OUY HPDVNO HPROAD H~Iw HPAERO TPOS APOS OSS p~O HpROLL DTEFF UERO ~ROI..L 
SEC MPI'! MI !iF MP MP HP " X RPM HP HP " :s 0 1691.0 40.8Q 3.q83 1.11 6.t2 .,4.27 4.09 .0 eO 2"01.4 .01 4.03 .00 50&35 l.I9.05 

1 0 1!'191.1 40.30 3.984 1.10 8.08 .. 1.1.10 4.06 eO .0 2393 0 5 903 4e02 .00 50.2l 49.78 
3 0 H~cH.2 40.71 3.98'5 1.16 6.05 .. 4.2« 4.01 .0 .0 21q'§o~ 003 4.01 .00 50 t 10 49.90 
:1\ 0 l8<H .3 1I0.@0 1.q8b 1.15 8.01 04.11 &1.00 .0 .0 ;!1c)4.6 004 4,01 .00 1.l9.90 50.04 
l 0 1891.3 l.IO.5;! lQgeS 1.1~ 1.98 ",/,jet7 1.98 eO .0 ll')l.6l 003 l!oOO .00 ag e 8S 50.15 
:§ 0 U1}1.4 40.44 loq6~ t .il '1'.Cil5 ",1;.06 3 0 "5 .0 .0 23/34.8 .03 l.qq .00 49 0 73 50 e i!1 
! 0 lSQl s 5 i!O.lc 3.QQo !al! 70 92 .. 4 0 02 l.fil .0 .0 23BO.O §02 l,qq .00 1,19.@1 SO.l? 
] 0 13'}1 .b 40.10 l.C;QO· !aU 1oSC; .. 4soil l.q~ 00 .0 2172.c .03 3.q8 eOO 49;54 50.IH, 
1 0 iSQ1.'P 40.21,1 l.~ql 1.1~ 1.67 ",3.&0 1.SI) .0 00 2363.1,1 .Ol h9a .00 49.14. 50 G 'S1.I 
1 0 18 tH 96 40.11} 1.q~2 lell 7.86 .. 1.81 3.M .0 .0 2100.5 .05 3.98 .00 1.19.40 50.co 
:s 0 1691.\) 40.1 S loqei] lo1i 1.84 .. ].70 1.81 .0 .0 2148.8 002 3,91 .00 4q.31 50.67 
1 0 189Z.0 40.10 1.qq4 t .11 1.82 .l.'58 loS'S .0 .0 235].b 902 1.1)1 .00 4Q.27 50.n 
:5 0 1892.1 40.00 3.411)5 1.lO 7.81 .. 1.~5 1.G4 eO .0 21'53.0 .03 1.CJ1 &00 49 Q iU 50.79 
l 0 13'.1202 l~.qq 3.<I)Q7 l.iO 7.73 .. lGt.l9 1.82 .0 .0 23'32 e 7 .03 l,qe .00 'Iq.l1 50.89 
1 0 lMlol 3'.Q4 l.qqa 1.0Q 7.76 .,loliS 1.81 00 .0 21lli4.e ooa 3.96 .00 49 0 011 500 9& 
1 0 18'.1203 39.88 3Qqq~ loOe,! 1.1~ "1.4~ 3.19 .0 ,,0 215l.b .01 le Q5 500 "8.9'5 51~0'5 
J 0 1M2.Q ]9.82 4.000 1.08 ".72 .,3.1ft 3 0 17 .0 .0 21'12.9 .02 3.Q$ 000 1$8 0 01 51 a 13 
:I 0 1892.5 }9.75 4.000 1.0& 7.&q ",}.11 lc 7 'S ~o .0 2lU.8 .01 3.CJ4 .00 1.18 0 18 51022 
1 0 18'.12.4» 3'0 07 4.001 1.07 1.&7 03.37 3.1] .0 .0 2415.1 .Ol 3,'.14 .00 1.l8 oU 51.33 
1 0 18'12.7 39.b2 4.002 1.07 7.b5 .. 3.28 3.72 .0 .0 237Q.0 .03 1.93 .00 48.eo 51.40 

n :I 0 18'.12.8 39.55 4.003 10 0b 1.b2 el.lil 3.70 .0 .0 2345 0 8 .01 1.Il3 000 48.50 51.50 I 
w 1 0 10CJ2.9 3c).4Q 4.004 1.0& 7.&0 ",3.28 1 008 .0 00 2334.1 .01 1.9l .00 ''8 0 4l '51.'58 a '3 0 1891.0 3CJ.42 4.00' 1.05 7.'58 .. 3.21 l.bb .0 .0 Z12]oQ .0) 3e~l .00 48.11 51eb" 

1 0 1693.1 lQ.H 4.00& 1.04 7.54 .. 1.2" 1.b4 .0 ,0 231e.6 .00 3.'H .00 48.1~ 51.81 
l 0 18CJ3.1 1CJ.ii!7 &1.008 1.04 7.52 .. 3.25 1.02 .0 .0 23U.1 .03 3.CJO .00 48.10 51. "0 
1 0 189!,;! 3~.i!0 4.00Q 1.03 7.50 .. 1.21 1.bO .0 .0 ll14.{) 003 3.CJO .00 48 0 01 51.q~ 

3 0 1893.3 3Q.13 4.010 1.01 7.4"1 .3.2- 3.58 .0 .0 2104.C'f .00 3.89 .00 &17,91 52.09 
] 0 laq3.4 39.00 4.010 1.02 7.4'5 ... 1.21 1.56 .0 .0 2lQO.] .00 1.89 .00 47.81 52.1'1 
1 0 lSCJ3.5 18.Qq 4.011 t.Oi! 7.43 .. l.ll.l 3.5l.1 .0 .0 2287.3 .03 3088 .00 47.72 52.28 
1 0 1893.6 38.QQ 4.0til 1.0l 1.43 .. 1.1 4 3.54 .0 .0 2287 0 3 .03 1,88 aOO 47.7Z 52,Z8 
'3 0 1M3.7 38.87 4.013 1.01 "1.113 .. 1.1 8 3.51 .0 .0 2283.4 aOl 3.87 .00 47.54 52040 
'3 0 1893.8 38.81 11.011.1 1.00 7.3b .. 3.07 3.1.I~ ,,, eO 2282 0 5 .00 3.87 .00 47.4" 52.54 
1 0 1893.9 38.74 1.1.015 1.00 7.34 .. 3.0b 1.1.18 .0 eO 2283.4 .00 1.8l) .00 41.30 5l.htl 
1 0 18Q4.0 18.&8 4.01& .Q9 7.11 .. 1.t3 1.1.1" .0 .0 2282.5 .03 3.8b .00 41.2& 52.74 
1 0 laQ4.0 ]8.01 4.011 .qq 1.2Q .. 3.07 1.44 .0 .0 2212.7 .03 3.85 .00 47,18 5l.82 
3 0 1894.1 :18.5& 4.013 • (H~ 7.21 .. 2.97 1.1.13 .0 .0 22"0.0 .02 3.&5 .00 47.10 52.90 
1 0 18q4.2 :U.50 4.019 .q8 7.25 .3.00 3.41 .0 ,0 225S.Z .02 1.84 000 41.02 5l.98 
1 0 1894.3 38.44 1.I.01Q .97 7.23 .. 3.05 3.39 .0 .0 2254.2 .(11 3,84 eOO 4&.93 53.07 
:I 0 tS94.l.I 18.:n 4.020 .q;, 7.ill .. 2.9& 3.l7 .0 .0 2252.2 .Ol 3.83 .00 4b.82 51.18 
1 0 18q4.5 3S.12 4.021 .Ilb 7.1 Q .. 20 89 3.3e .0 .0 2255.2 .01 3.81 .00 I.Ib.75 53 025 
3 0 lMI.I." 38.26 4.021 • cH, 7.17 .2.Q4 3.35 .0 .0 22'5 9 .1 003 3.82 .(10 4".b7 53.33 
1 0 1894.7 18.20 4.024 .CJb 1.15 ... 20 97 3.H .0 .0 221.18.3 .02 3.82 .00 4e.58 53.42 
:s 0 1894.8 38.13 4.0215 .qs 1.13 .. 2.'10 3.11 .0 .0 223b o o .00 3.81 .00 46.4CJ 53.51 
:I 0 1~94.q 38.05 1.I.02b .94 7.10 .. 2.95 3.29 .0 .0 2234.7 .03 1.81 .00 '1b.37 '53."3 
3 0 lSql.l.Q 31.94 4.027 .qLl 7.0& .. 2. cH 1.2& .0 .0 222'i.Q .01 3.80 .00 "6.21 '51.79 
1 0 18Q'5.0 37 .Q2 4.0211 .q'l 7.06 .. 3.10 3.26 .0 00 2il2b.q .03 3.80 .00 4b.18 53.82 
1 0 lSq'S.l 17 .50 4.02Q .qo b.Q2 .. 3.73 1.15 .0 .0 2.i23 e O .02 3.76 000 45.58 5'1,1.12 
1 0 1I~Q5. 2 31.00 4.021l .87 b.77 .. 4.01 1.04 .0 .0 219&.7 .Ll2 3.73 .00 4L1.Q:S SS.o7 
3 0 1895.3 3&.81 4.030 .Ab &.hQ .. 1.I.t7 2.q8 .0 .0 217'1.2 1.('Ib 3.71 .00 qLl.57 5S.1l3 
1 0 1895.4 10.b2 4.011 .811 b.b3 .. 4.29 z.ln .0 .0 2150.8 1.4b 3.&9 .00 44.28 55.72 



IDAC TAPE Ab122R TEST NO. b OAY lbO 09t4b1l8 SHE NO.a4.0 IOAC SUEa 4 
TAMB • 74.042 DEG ,. PAMB • 14.120 PSIA T~ST DATA START 09140122 REL HUM a 26.18 IN.WG~T •• 3b25. 

RUN !8 TIME VEL OUT HI'DYNO HPROAO HPI"I HPAERO TPO! APOS DSS PM HPROLL DTEFF UlRO XROLL 
SEC MPH MI HP HP HP !ofP I I RF'M HP HP X 

] 0 1895.5 ]b.38 4.0]2 .83 b.55 .4.40 l.88 .0 .0 2138.2 leol 1.07 .00 43.'2 56,06 

3 0 1895.6 ] •• 15 4.03] .81 b.08 .4.51 2.82 .0 .0 2139.1 1.68 3.b5 .00 43.5' 56,41 
3 0 1895.1 35.95 4.034 .80 6.42 .4.00 2.78 .0 .0 2125.5 1.71 3.04 .00 43.Z9 56.71 
! (I 18QS.! !587~ 4 e035 aTe ~o]5 .4.13 Zen .0 .0 2tt5.1 1.77 1.62 .00 42.9' 51.01 
] 0 1895.8 ]5.41 4.030 .1'1 0.21 .4.~o i.&T .0 .0 2092.1 1.79 3i~O .00 @2.;E! 57.44 
] 0 1895.9 ]5.08 4.031 .74 6.15 .5.t7 2.58 .0 .0 2010.9 1.79 3.51 .00 41.91 58.01 
1 0 1896.0 ]4.1l 4.038 .12 6.04 .5.35 2.50 .0 .0 20U.l 1.n 3.54 .00 41.U 58.58 
J 0 1896.1 ]4.40 4.038 ,70 5.94 .5.41 2.43 .0 .0 2041.0 1.79 3051 .00 40. 9 ] 59.0' 
1 0 1n6.1 34.12 4.039 .68 5.S6 .5.49 2.n .0 .0 2011.3 1.n 3.49 .00 40.~i1 59.49 
1 0 189,..3 n.90 4.040 .01 5.80 .5.49 2.33 .0 .0 1993.9 1.80 3.41 .00 40.16 59.84 
3 0 189",4 33.69 4.041 ,6b 5.74 .5.50 2.29 .0 .0 19119.0 1.n 3.45 .00 39.84 60.16 
1 0 189 •• 5 33.50 4.042 .64 5.68 .5.50 2.25 .0 .0 198b.l 1.79 3043 .00 39.54 60,46 
1 0 1896 •• 33.31 4.041 .64 5.U .5.43 2.21 .0 .0 1961.5 1.80 3.42 .00 39.28 ftO.1l 
3 0 1196.1 33.16 4.04] • bl 5.59 .5.1 • 2.18 .0 .0 1945.1 1.80 1.41 .00 39.02 60.98 
1 0 1896.1 32.99 4.044 .62 5.54 .5.ll Z.15 .0 .0 1941.1 ' 1.82 ].39 .00 38.75 01.25 
3 0 1896.& 32.82 4.045 .61 5.49 .5.12 2.11 .0 .0 19U.Z 1.81 ],]8 .00 18.48 ~1052 

J 0 l81J6.9 32.62 4.046 .60 5.44 .5.30 2.01 .0 .0 1928.5 1.80 3.36 .00 38.17 61.83 
1 0 1897,0 32.42 4.046 .58 5.38 .5.28 2.04 .0 .0 1902.2 1.78 1.14 .00 n.es U.t5 
3 0 1891.1 3i.U 4.047 .57 S.31 .5.34 i.;; .i') .0 l~O«J.O l.n :5.!l .00 )'7.41 62.5'1 
:5 0 18Q1.2 31.94 4.04a .5& 5.25 .5.19 1.95 .0 .0 1895.4 1.8! 3,30 .00 ]1.0' .2.91 
1 0 18IJ1.3 31.69 4.049 ,55 5.18 .5.38 1.90 .0 .0 18~2.2 1.80 3.28 .00 ]6.09 U.]l 

CJ 1 0 18IJ7.4 31.46 4.050 .53 5,12 .5.18 1.86 .0 • 0 1859.) len 3,26 .00 ]6.34 U ••• 
I 1 0 18'11.5 ]1.24 4.051 .52 5.06 .5.38 1.82 .0 .0 185S.4 1.81 3.24 .00 35.9& "4.02 w 

I-' 1 0 1891,. 31.03 11.051 .51 5.01 .5.35 1.78 .0 .0 18,28.1 1.82 3.ll .00 ]5.614 64.]. 
J 0 l8lf1 •• ]0.82 4.052 .50 4.95 .5.]0 1.75 .0 .0 UU.S 1.82 3.20 .00 35.11 64 •• 9 
1 0 1897.1 10.60 4.053 .49 4.90 .5.11 1.71 .0 .0 181".4 t.U 1.19 .00 34,'. 65,04 
J 0 1891.8 30.16 11.054 .48 4.84 .5.]1 1.61 .0 .0 1199.8 1.80 3.t6 .00 ]4.51 b5.4] 
3 0 1897.9 10.08 4.054 .47 4.77 .5.]0 1.63 .0 ,0 1170." 1.81 1.14 .00 34.12 65.88 
J 0 1898.0 Z9o'74 4.055 .45 4,68 .5.34 1.57 .0 .0 1713.5 1.81 ].11 .00 ]3051 66,43 
1 0 1898.2 29.04 4.05. .42 4,51 .5.18 1.46 .0 .0 1116.0 1.81 3.05 .00 32.44 61.56 
] 0 1898.3 2&.U 4.057 .40 4.42 .5.45 1.41 .0 .01712.1 1.80 3.01 .00 31.84 .8.16 
3 0 18IJ8.4 28.12 4.058 .39 4.14 .5.43 1,3ft .0 .0 lb81.9 1.81 2.98 .00 11.U ft8.74 
] 0 1898.5 28.01 4.059 .38 4.21 .5.4] 1.31 .0 .0 lb61.4 1.81 2.95 .00 30.76 ft9.211 
1 0 1898.5 27.73 4.059 .37 4.Z0 .5.39, 1.27 .0 .0 lb51.~ 1.82 2.9] .00 ]0.30 69.70 
1 0 1898.6 27.41 4.060 .35 4.14 .5.37 I.Z3 .0 .0 lb18.5 1081 2.90 .00 29.82 70.18 
1 0 1898,7 27.15 4.061 .34 4.01 .5.]3 1.20 .0 .0 1011.7 1.80 2.88 .00 29.37 70.61 
1 0 1898.a 26.85 4.061 .ll 4.01 .5.11 1.16 .0 .0 U01.9 1.12 2.85 .00 Z8.87 71.13 
3 0 1898.' U.,57 4.062 ,ll J.'5 .5.21 1.12 .0 .0 1571.7 1.82 2.82 .00 28.42 71.58 
3 0 18Q'.O 20.29 4.062 .31 3.88 .5.22 1.09 .0 ,0 1564.9 1.83 2.80 .00 27.Q. 72.04 
3 0 1899.1 25.99 4.0.] .30 ].82 .5.15 1.05 .0 ~O 1531.7 1.83 2.71 .00 27.47 72.53 
] 0 1899.2 25.61 4.0U ,29 ].15 .5.U 1.01 ,0 .0 15]0.7 1.81 Z.74 .00 26.q4 11.1)6 
1 0 189Q.3 25.29 4.065 .28 1.67 .5.11 .91 .0 .0 150~.4 1.81 2.71 .00 26.33 73,.7 
3 0 1899,4 24,87 4.0,,5 .2. 3.58 .5.10 .92 .0 .0 1481,8 1.82 2.67 .00 25.ft] 74.31 
1 0 1899.4 24.46 4.06ft .25 3.50 .5.09 .87 .0 .0 1469.3 1.83 2.63 .00 24.91 15.1)3 
3 0 189Q.5 24.05 4.061 .24 1.112 .5.oQ .83 .0 .0 1431.3 1.82 2.59 .00 24.31 75,69 
1 0 1899.6 21.66 4.061 .23 1.34 .5.01 .19 .0 .0 14l0,6 1.80 i.55 .00 Z3.67 7b.ll 
I 0 189Q.1 23.21 4.061 .22 3.27 .4,9:; .75 .0 .0 llAo,it 1.81 2.51 .eo 23.n4 76.Q6 
3 0 1899.8 22.86 4.0b8 .20 1.19 .4,84 .11 ,0 .0 t375.1 t.83 2,48 .00 22.38 17.62 
1 0 lSQ9.Q 22.47 4.0b8 .IQ 1.\2 _4.16 .68 .0 .0 1:333.8 1.84 2.44 ,00 21.76 78.24 
3 0 1900.0 22.01 4.069 .18 3.011 -4.67 ,64 .0 .0 1311,8 t.82 2.40 .00 21.12 18.88 



IOAC TAPE Abl22R TEST NO. b NY 1&0 OQl46118 sITE' ~O •• 4.() IDAC SITEa 4 
TA~8 • 74.828 OEG F PA~B • 14 0 129 PSIA TEST DATA START 09146122 REL HUM. l6.1Q I~.WGHT •• 31)25. 

RUN EB TIME VEL OUT HPDYNO HPROAD HPlw HPAERO TpQS APOS DSS P!30 HPROll DTEFF U~RO IROLL 
SEC MPH Ml HP HP HP HP 

'" % RPr-I tiP liP X 

1 0 1900.1 21,69 4.010 .18 2. 'n .. 4.59 oal ,0 .0 1287.1) 1.82 l.3b .00 20.5.! 19,(18 
:I 0 1900.2 21.29 4.010 017 2.90 .4.51 ,58 .0 .0 1288.0 1.82 l.32 .00 1q .88 8(\,12 
3 0 1900.3 lO.92 4 .. 071 " 16 2.83 .. 4,43 .5'5 .0 .0 12114.1 1.82 2.29 .00 19.30 80.70 
3 0 1900.1 20.56 4.011 .15 2071 .. 4,35 .52 .0 .0 1236.3 10 8l 2.l5 .00 18.74 81~26 

3 0 1900 e 4 20.27 4.012 .14 2.72 .. 4.29 050 .0 .0 1208~0 1.82 2.22 .00 18 0 28 81.12 
:s 0 1900.'5 20.03 4.073 .1" Z.btl .. 4 o i!!4 .1J8 .0 .0 118J.b 1.81 2.20 .00 17.9:; 8l.07 
3 0 19000. 19.84 4.071 .11 l.bS .. 4020 .47 .0 .0 118000 t.Sl 2,i8 .00 17003 82 e 37 
3 0 1900.7 19,,63 4.073 .11 2.bl -4.1& .41} eO .0 1142.7 1.S2 201b .00 17.30 8Z e 10 
J 0 1900.8 19 038 4.014 .ll 2.51 .4.11 .44 .0 .0 l1f);.1 1.83 2.14 .00 tb. 9l U,07 
] 0 1900.9 19.14 4.014 .12 l.53 .4.05 .42 .0 ,,0 1125.1 1.81 2.11 .00 lb .. 56 al e 44 
J 0 1901.0 18.85 4.075 .11 l.48 .1.99 .40 .0 .0 1131.0 1.82 2.08 .00 16,12 81.88 
] 0 1901.1 18.55 4.075 .11 2.43 .3.''1 .38 .0 .0 1108.b 1.82 2.05 000 15 8 ft? 8101.n 
] 0 19010Z 18.20 4,076 .10 2.38 .3.86 .. 3b .0 .0 1082.2 1.S2 2.02 .00 15.16 84.84 
J 0 1901,2 17.85 4.076 .10 l.32 .3.18 .34 .0 .0 1082.2 l e 83 1,98 .00 14.04 85.36 
3 0 1901.] 17.50 4.071 .09 2.27 .3.71 .32 .0 cO 103105 t.82 1.95 .00 14.14 85.8b 
] 0 1901.4 17.12 4.077 .09 2.21 .:1063 .30 .0 .0 104002 1.8l 1.91 eOO 13 e 58 86.112 
] 0 1901.5 16.76 4.017 .08 2.15 .].55 .28 .0 ,0 1005 0 2 1.83 1.87 .00 13.07 86.9} 
3 0 1901,6 16.31 4.018 .0& 2.09 .3 .. 47 .2b .0 .0 9&0.2 1.83 le8] .00 12.53 87.41 
J 0 1901.7 16.0l 4.078 .01 l.04 .3.39 .25 ,0 ,0 9'71.9 1.82 1.19 .00 12.04 81.~b 

(") 3 0 1901.8 15.68 4.018 .01 1.99 _3.3l .al .0 .0 937.0 1.82 le7& .00 11 .. '59 &8,41 
I 

] 0 1901.9 15.36 4.019 .Ob 1.94 .3.25 .22 .0 .0 905 0 8 1.80 1.11 .00 11.14 88.8& w 
N ] 0 1902.0 15.02 4.019 .Ob 1.89 .3,18 .20 .0 .0 919.4 te81 1.b9 .00 10.10 89.30 

] 0 1902.1 14.n 4.0&0 .05 1.85 .1.t2 .19 00 .0 872.b 1.8l 1,66 .00 ·10.31 89,09 
3 0 1902,1 14.38 4.0&0 .05 1.80 .].05 .18 .0 .0 851.2 1.84 lebl 97."6 9.8ft 90014 
J 0 1902.2 14.04 4.080 .05 1.15 _2.97 .17 .0 .0 8'59 .9 le82 ie59 96.38 9.43 90.57 
J 0 1902.3 11.15 4.081 .04 1.71 .2.91 .1ft .0 .0 825.8 1.82 105b 94.15 9.07 90.93 
3 0 1902,4 11.75 11.081 .04 1.71 .2,91 .16 00 .0 825.8 teal le5b 94.15 9.07 90. 93 
] 0 1902.5 11.09 4.081 .011 1.02 .2.77 .13 .0 .0 810.2 10 82 h49 89.11 8.17 9107l 
] 0 19OZ,6 12.80 4.082 ,04 1.58 .Z.71 .ll .0 00 775. ! 1.83 1.40 86.58 7.93 92.01 
:5 0 1902.1 12,51 41.082 ,,03 1.'511 .2,65 .12 .0 .0 730.1 1. 82 h42 84.75 7.58 92.42 
3 0 1902.8 12011 4.082 .03 1.50 .. 2.58 .11 .0 eO 735. t 1.81 1.39 8l.b1 1.20 91.S0 
] 0 1902.9 11,85 4.083 .03 1,45 .Z.51 .10 .0 .0 731.2 1.81 1.15 80,28 0.84 93.101.1 
1 0 1903.0 11.50 4.08] .03 1041 _Z.45 .09 eO .0 70100 1.84 !e3l 77.00 6.52 93.48 
] 0 1903 .. 0 11.20 4.083 .02 1.18 .2,38 .09 .0 .0 6158.1 1.82 1029 7s.o(j b020 91.80 
3 0 1901,t 10.93 4.083 .Ol 1.33 d.3l .08 .0 .0 6b1.q 1.81 1.25 71.62 S,8b 94.14 
] 0 lC,01,2 10,65 4.084 .Oil 1.30 .2.20 • 07 .0 .0 0611.0 1.82 te22 11.28 5.57 C,4./!·1 
] 0 1903,3 10.40 4.084 .02 1.l11 .. Z.20 .01 .0 .0 033.1 1.82 1.20 b9.50 5.32 94.oS 
J 0 1C,03.4 10.'16 4.084 .02 1.Z1 .Z.ls .Ob .0 .0 591.8 1.81 1.17 b8.11 5.04 94,9t 
3 0 1903.5 9.93 4.084 .02 1.20 .l.IO .06 .0 .0 '577.2 t. 81 1.14 b6l.48 4,80 95.\4 
3 0 1903.0 9.60 4.085 .02 1.17 _2.05 .05 .0 .0 6110.2 1.81 1.11 b4.s'5 4.60 95,40 
3 0 1901.7 9.43 4.085 .01 1.14 .2.00 .05 .0 .0 584.0 1.81 1.09 b2.99 £I_lola 95.00 
:5 0 1903.8 9.17 4.085 .01 1.11 -1. 94 .05 .0 .0 51.10.0 1.&1 1.06 61.18 U.lb 95.&11 
3 0 1903,9 8.89 4.085 .01 1.01 -1.88 .04 .0 .0 520.0 1.82 1.03 58.91 3.92 96.1)8 
3 0 1903.C, 8.b3 4.08b .01 1.04 _1.83 .04 .0 .0 512.6 1.83 1,00 56.91 3,70 96.Jti 
3 0 19011.0 8.1b 4,086 ,01 1.01 -1.77 ,01 .0 .0 54l.1 1.80 .97 55.8! 3,47 90.~3 

1 0 1904.1 8.11 4.080 .01 .97 -1.12 .03 .0 .0 511.9 1.80 .94 5'1.09 1.27 90.7J 
3 a 19011.2 7.85 4.08b .01 .94 .1.bb .01 .0 ,0 418.1 1.81 .91 52.09 1.07 96.91 
1 0 1904.3 7.51 4.086 .<11 .91 .1.60 .03 .0 ,0 446.5 1.81 .88 50.1b 2.B5 q1.\'5 
1 0 1904,4 7.27 4.08b .01 .87 _1.511 .02 .0 .0 4Z1.o 1.82 .~~ 47.9\ 2.03 97.H 
] 0 1904.5 7.01 4,087 .01 .84 .1.48 ,02 .0 .0 413.9 1.81 .8l 46.18 l.45 q1.!)'S 



IDAC TAPE Alit 22R TI:ST 1110. b rAY 1&0 09'4&'18 SITE NO.U.O IOAC SITE. 4 
TAMB • 14.735 DEG F PAMR • 14.12& PStA TEST DATA START 09,4b'22 REL HUM. lb,17 11ll.WGHT.a U2S. 

RUN EB TIME VEL OUT HPOYNO HPROAO HPIW HPAERO TpOS APOS DSS P~O HPROI.I. OTEFF UERO IROI.I. 
SEC MPH MI HP HP HP HP I X RPM IotP HP '¥ 

] 0 1904.& b.71 4.087 ,01 .80 .1.42 .02 .0 ,0 4'55.:; ion ,'fq t4i4,62 l.n ..... -
""11"; 

] 0 1904.7 b.'I& 4.087 .00 .77 -1.11 .02 .0 .0 40&.& 1.81 .7& 4i.72 2.09 97,91 
] 0 1904.8 b.18 '1.081 .00 .14 -1.31 .nl .0 .0 380.2 1.19 .13 4t.23 1.91 98,09 
! 0 1904.8 5,94 4.081 ,00 .1t _1.20 .01 .0 .0 lU.1 1.82 .70 39.03 1.7ft 98.24 
] 0 1904,9 S.&$ ii.o8T .00 LIl -l.~C '" .0 .0 350.0 1.Go .M~ 37.4tt i.5~ 98.4i ..... .v. 
] 0 1905.0 5.3& 4.088 .00 .04 -l.ll .01 .0 .0 314.9 1.19 .&3 35.70 1.44 98,50 
] 0 190501 5.00 4.088 .00 .00 _1.01 .01 .0 .0 304.2 1.81 .&0 1l.42 1,l8 9S.12 
! 0 1905.l 4.15 4.088 ,00 .57 .1.01 .01 .0 .0 32&.t. 1.80 .5& 31.4b 1.13 98.81 
] 0 11l0S,] 4.4. 4.088 .00 .5] •• 94 .01 .0 .0 3Z&.& 1.19 .51 29.71 1.00 99.00 
] 0 11l05.4 4.19 4.088 .00 .50 •• &9 .00 .0 .0 280.8 1.80 .50 21.18 .88 99.12 
] 0 1905.5 1.lll 4.088 .00 .41 •• 83 .00 .0 .0 l&8.1 1.80 .4& lS.9] .11 99.23 
] 0 1905,0 ].&2 4.0S8 .00 .43 •• 17 .00 .0 .0 l28.1 1.S0 .43 24.0l .bft 99,]4 
] 0 1905.1 1 .• 3. 4.088 .00 .40 •• 11 .00 .0 .0 203.8 1.81 .40 2l.20 .5. 99.44 
] 0 1905,1 3.09 4.088 .00 .37 ••• S .00 .0 .0 l24.2 1.81 .37 20.39 ,48 99.52 
] 0 1905.8 l.&1 4,088 ,00 .3'1 _.&0 ,00 .0 .0 113.b 1.81 .34 18 .58 .19 99.b1 
J 0 1905.9 l.53 4.088 .00 .10 •• 54 .00 .0 .0 183.3 1.80 .30 lb.82 .31 ".bB 
] 0 1900.0 l.24 4.0S8 .00 .l1 •• 48 .00 .0 .0 182.3 1.82 .l1 14 • 11 .15 99.15 
] 0 lqOO.l 1 • ." 4.088 .00 .i4 •• 42 .00 .0 ,0 105.1 1.81 ,24 11.0ft ; 19 ".81 
J 0 i~06.i i.i6 4.06; .00 ... •• l5 1\1\ .0 .c 55.b !=8~ =14 1.80 ,01 '9.93 ., .. ."V 
] 0 l;o~.J .00 4.00'1 .00 .co .00 ,00 ,0 ,0 eO 1.81 ,00 .00 .00 .00 
] 0 1'00.4 .00 4.08' .00 .00 .00 .00 .0 .0 .0 1.80 .00 .00 .00 .00 

C"':l 
] 0 l'Ob.5 .00 4.089 .00 .00 .00 .00 .0 .0 .0 1.&1 .00 .00 .00 .00 

I ] 0 1900 •• .00 4.08" ,00 .00 .00 .00 .0 .0 .0 1.82 .00 .00 .00 .00 
w ] 0 1'00.0 .00 4.08' .00 .00 .00 .00 .0 .0 .0 l.U .00 .00 .00 .00 w 

] 0 lqoo.7 .00 4.089 .00 .00 .00 .00 .0 .0 .0 1.81 ,00 ,00 ,00 .00 
] 0 1900.8 .00 4.089 .00 .00 .00 .00 .0 .0 .0 l.n .00 .00 .00 .00 
1 0 1'06.9 .00 4.08" .00 .00 .00 .00 .0 .0 .0 1.80 ,00 .00 ,00 ,00 
J 0 1907,0 .00 4.089 ,00 .00 .00 .00 .0 .0 .0 1.79 .00 .00 .00 .00 
! 0 !'O";~ ,,00 4.089 eOO .00 ,00 ,00 .0 .0 .0 1.80 .00 .00 .00 .00 
] 0 1'01.3 .00 4.0S9 .00 .00 .00 .00 .0 .0 .0 1.19 .00 .00 .00 .00 
3 0 1'01.4 .00 4.089 .00 .00 ,00 .00 .0 .0 .0 1.81 .00 .00 ,00 .00 
3 0 1'01.5 .00 4.089 .00 .00 .00 .00 .0 .0 .0 1.80 .00 .00 .00 ,00 
] 0 1901.5 .00 4.089 .00 .00 .00 .00 .0 .0 .0 1.81 .00 .00 .00 .00 
3 0 1901.b • 00 4.08' .00 .00 .00 . .00 .0 .0 .0 1.80 .00 .00 .00 ,00 
3 0 1901.1 .00 4.08' .00 .00 .00 .00 .0 .0 .0 1.80 .00 .00 .00 .00 
3 0 1901.8 .00 4.0S9 .00 .00 .00 ,00 .0 .0 .0 1.81 ,00 .00 ,.. .00 .00 
3 0 1"01,9 .00 4.08' .00 .00 .00 .00 .0 .0 .0 1.80 .00 .00 .00 ,00 
3 0 1'08.0 .. 00 4.08' .00 .00 ,00 .00 .0 .0 .0 1.81 .00 .00 .00 .00 
] 0 1908.1 .00 4.1l89 .00 .00 .00 .00 .0 .0 .0 1.80 .00 .00 .00 .00 
] 0 1"08.l .00 4.0S Il .00 .00 .00 .00 .0 .0 .0 1.80 .00 .00 .00 .00 
3 0 1908.3 .00 4.08" .00 .00 .00 .00 .0 .0 .0 1.81 .00 ,00 .00 .00 
1 0 1"08.4 .00 4.nn .no .00 .00 .00 .0 .0 .0 1.81 .00 .00 .00 .00 
] 0 1"08,4 .00 4.08' .00 .00 .00 .00 .0 .0 .0 1.8] .00 .00 .00 .01) 
3 0 1908.5 .00 11.089 .00 .00 .00 .00 .0 .0 .0 1.81 .00 .00 .00 .00 
1 0 1"08.& .00 4.08' .00 .00 .00 .00 .0 .0 .0 1.80 ,00 .00 .00 .00 
3 0 1908.1 .00 4.081l .00 .00 .00 .00 .6 .0 .0 1.St ,00 ,.,. .OC eOO • 'IV 

1 0 1908.8 .00 II.OSC, .00 .00 ,00 .00 .0 .0 .0 1.81 .1)0 .00 .00 .00 
3 0 1908," .00 '1.089 .00 .00 .00 .00 .0 .0 .0 1.81 .00 .00 .00 .00 
1 0 190q,O .00 4.1l8q .00 .00 .00 .00 .0 ,0 .n 1.82 .00 .00 .00 .00 
1 0 1'0q.l .00 4.089 .00 .00 .00 .00 .0 .0 .n 1.81 .00 .00 .00 .00 
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PART 2 

CRUISE, COAST AND BRAKE 

C-35 



IDAC TAPE Aett22R TEST NO. e, rHY 1&0 0<H46118 SITe: NO.~1.I.0 tOAt SITE. 4 

RUN TIME VEL ERO EflI [MAI E"IaO E/1F BTA~PO STAMPI ~CHGP PRO PRI PMAI PMAO PMF MSPD GRAiM 
SEC MPH WH wH wH WI" \~ 0.; AI-AP.HR Ar-1P.HH 1(", 1(1\ 1(\11 I(W 1(1'0 I(W RPIII 

3 It181,Q 1.1'5.28 3038.2 1 :n.s ?742.7 \47.5 147.7 .00 .00 .00 9.:H .00 9.05 .00 .2812 25&3.1 .~1 
:; H182.0 45.27 3038.5 131.5 27a3.n 11l7.S i1l7.1 .00 .00 .00 9.24 .00 9.04 .00 .28114 Z563.1 .en 
1 1882.1 1.1'5.27 3038.1 133.'5 2743.2 147.5 liJ7.1 .00 .00 .00 9.01.1 .00 8.82 .00 .2775 25&3.7 .IH 
:; 1882.2 45.27 30H.0 133.'5 271.13.'5 11.17.5 11l7.7 .00 .00 .00 9.09 .00 8.7& eOO .Z791J 25&11.4 .91 
:; 1882.3 45.2& 3039.2 1:n.5 271J3.7 t1.l7.5 141.1 .00 .00 .00 C).31 .00 8.91> .00 .28&2 2'5&3.1 .Q1 
:5 1882.3 il5.21 3039.'5 1:B. '5 274'1.0 11.17.5 11.17.7 .00 .00 .00 9.35 .00 9.0 9 .00 .1872 ZSc3.1 .C)1 
l 1882.iI 45.21 3039.7 tH.S 2741.1.2 \il7,5 11.17.7 .00 .00 .00 9.11 .00 ~.91 .00 .27f17 25&11.1 .'H 
J 1862.5 115.27 30ilO.O 133. '5 211J1.I.LI 147.5 1<17.7 .00 .00 .00 9.03 .00 ~.7b sOO .2175 25&},7 ,f11 
l 1882. b 115.28 301.10.0 133.5 274<1.11 li17.5 li17.7 .00 .00 .00 q.21 .00 g.811 .00 .2834 2563.1 .f11 
1 1882.7 1.15.27 3040.3 133.5 27lJ4.7 li17.5 1'17.7 .00 .00 .00 9.38 .00 9.0& .00 .2875 2563.7 .C)1 
3 1882.8 45.27 301.10.5 133.'5 211.14.9 iil7.S 11.17.7 .00 .00 .00 9.21 .00 q.02 .00 .2el28 2563.1J .C)1 
3 1882.9 45.28 301.10.8 1 :n.S 2745.2 147.5 11.17.7 .00 .00 .00 9.(12 .00 8.79 .00 .275b 25&3.4 ,91 
3 1883.0 45.28 301.11.0 133.:'5 27'15.1.1 li17.5 1'17.7 .00 .00 .00 9.11 .00 e.78 .00 .2813 2563.1 .C)7 
1 1883.1 45.27 301.11.3 133.5 271J5.7 li17.5 1'17.8 .0(1 ,00 .00 C).34 .00 8,91 .00 .Z6b" 2'51>4.4 ,91 
3 1881.2 1.15.2" loUl.'S 133.5 27115.9 1(17.5 1'17.8 .00 .00 .00 9.31 .00 9.0b .00 ,Z81f1 250'1.1 .f11 
3 1883.2 '15.27 301.11.8 133.5 274&,2 1'17,5 1'17.8 .00 .00 .00 q.07 .00 8.87 .00 .Za9 2563,1 ,97 
3 1883.3 1J5.28 30il2,0 1:53.5 274b.iI 147.5 li17.S ,00 .00 .00 9.05 .00 8.1'S .00 .2172 256'1,1 .91 
3 1883.'1 '15.28 30'12.3 133.5 27i1&.7 11.17.5 147,8 ,00 .00 ,00 9.2'1 .00 8.88 .00 .2831 25&'101 ,C)1 
3 1883,S '15,28 30'12.3 133.5 271J1>,7 1117.5 147,8 .00 .00 .00 9.3& .00 9007 .00 .28&q 2501.1,4 .q1 
3 1883.& '15,27 30il2,'5 133 .5 2711b. Q li17.5 1'17,8 ,00 .00 ,00 9.17 .00 8.98 .00 .28 1Q 25&'1.1 ,91 
3 1883,7 (15.27 301.12.8 133.5 21(17.2 147.5 1'17,8 ,00 .00 ,00 9.03 .00 8.71 .00 .27&& 2'561.1,1 .91 
3 1883.8 il5.28 30'13.0 133.'5 271J7.iI 1'17.5 1'17.8 .00 .00 .00 9,1'1 .00 8.7C) .00 ,2819 256'1.1 ,C)1 

(") 3 1883,'1 4').27 301.11,3 133.5 27i17.7 147.5 1'17.8 .00 .00 .00 9.31.1 ,00 9.01 .00 .28bQ 2563.1 .C)1 
I 3 1881.1.0 1.1'5.27 30'l1.e. 133.5 27i17,q 147.5 1117.8 .00 .00 ,00 9.28 .00 9,0& .00 .2841 2561.1,4 ,C)4I 
~ 3 18811 01 '15.27 30'13,8 133.5 27i18.Z li17.5 1'17.8 .00 .00 ,00 9.0& ,00 8,8b .00 ,.H8l1 25bU.l .91 
~ 

3 1881J.1 1.1'5.28 301.1'1.1 133.5 271J8.U 11.11.5 li17.8 .00 .00 .00 9.0& .00 e.75 .00 ,2187 2563,4 .91 
3 188(1.2 '15.27 10'111.3 1:53.5 21(18,6 1117.5 1'17.9 .00 .00 .00 9,26 .00 8.89 .00 ,2850 25&1.1,1 ,C)1 
3 188'1.3 1J5.28 30'1'1." IH.5 27'18.9 1'17.5 147,9 .00 .00 .00 9.31J .00 '1.08 .00 .28n 25&3.4 .C)1 
3 1881J.4 "5.28 30'1'1.& 133.5 2748.9 li17.5 11.17,'1 .00 ,00 ,00 9.13 .00 8.q5 .00 .2809 25&'1.1 .f17 
3 18SIJ.5 '1'5,2& 30 11 /.1.8 133.5 211.19. t 1117.5 1117.9 .00 .00 ,00 9,01 .no 8.73 .00 .27&'1 2564.1 • 'H, 
3 188i1,& il5.27 301J5.1 133,5 27i19.iI 11.17.5 147.9 .00 .00 .00 9.t7 .00 8.80 .00 .2819 2563.(1 .'11 
3 188'1.7 1.15.28 3045,3 133,5 27i19,& til7.'5 11.17,9 .00 .00 ,00 9.31> .00 '1.02 .00 .2871 25fl3.' .C)e. 
3 188i1,8 il5.28 3045,& 133.'5 21i19.9 11.17.'5 1'17.9 .00 .00 .00 !J.31> .00 Q.OZ .00 .2f!',72 25&3,1 ,'Ie. 
3 188i1.q il5.26 301.15.'1 133.5 2750.1 iil7.5 1117.9 .00 .00 .00 9.02 .on 8,81 .00 .27b9 2'&3.1 ,Q41 
l 1885.0 1.15.27 30110.1 133,5 2750.4 iil7.5 1'17.9 ,00 .00 ,00 9.07 .00 A.74 .00 .2797 2501.1.1 .C)1 
3 1885.0 '15,28 JoUet,,, lH,5 2750.& U1.5 147.9 .00 .00 .00 9.31 .00 8.91.1 ,00 .285'1 2563.(1 .'11 
l 1885.1 (1').28 lO1.l0.6 133. '5 275n.9 147.5 lu7.Q ,00 .00 ,00 9.32 .00 9.0& .00 .2815 25b3.7 ,91 
3 1885.2 45.28 ,30Uet.9 133. '5 27'51,1 147.5 11.I7.Q ,00 ,00 ,On 9011 .00 11. 9 1 ,00 .2800 25f)u.lI .CJ6 
3 1885,l '1'5,28 301.16.9 1 B,'5 2751.1 1'17.5 11.17,9 .no .00 .00 q.ot .00 8,1(1 ,00 ,27U t!5&3.1 ,CJ1 
l le85.~ iI'5,27 30'17.1 I H.'5 27'5t.1.I 11.17,'5 li17,Q ,00 .00 .00 9018 .00 ~.~1 ,00 .2841 256i1.1 .97 
l 1885.5 il5.28 3(147.'1 l'B.'5 27'51.0 147.'5 1~7.Q .00 .00 ,00 9.l& .00 9,1)3 .00 .2875 2'5&3,7 ,9& 
3 \eS').6 ~5.28 3n'l7.& 1:n.5 27"11. q tI.l7.'5 148.0 .00 .00 .00 q.20 .00 9,01 .00 .2831 2503.7 ,97 
l \885.7 iI'5.28 30'17.9 1~~.S 27'52,1 147.S 1'18.0 .on .00 .00 8.99 .00 8.7Q .00 ,2775 25&3,7 ,91 
3 1885.8 45.28 30'18.2 LB.5 21'32,4 11.17.5 tu8.1') .00 ,00 .01) Q.tl9 .00 1I.71J .00 ,280c) 25/)1.1,4 .96 
l 1~1\5,q ~S,27 3(11.18.'1 1 :n. '5 27'52,'1 11.17.5 lue..O .00 .00 .00 q.'51 .00 .'1.95 .00 .28&b 256'1.1 .91 
1 1885.Q ~'5.28 30'18.7 133.5 <>7'51.1 1~7.'" t~I\,o .00 .0(1 .00 9.30 .00 Q.IJ& .00 .21\~q 2563,1 .91 
3 1886.1'1 ~'5.21\ 1048.Q 1 'd.'5 27'B. I 147.5 148.0 ,00 .00 ,00 9.07 .00 8,111 .O/) .2 79 1 ;!56U.4 ,CJ1 
1 1886,1 115,;>8 3049.2 1.33.0:; ,,7'11.4 11.17.5 lUIl.O ,nn .00 .(1) Q.nl .(10 "'.72 .00 ,277'5 2'5bU.4 .91 
3 le8b.2 45.28 30 4Q.2 131,,> ,,7'51.4 11.17.5 14 11 .() .00 .1)0 .1]1) 9.21 .00 I'\.I\~ .00 .28'11 25b lJ ,t ,91 
J 18 136.3 1.I'5.2/) 301.lQ,u 1:n.0:; 27'H.b 147.'5 1411.0 .0('1 .00 .00 q.31.1 .1)0 9,03 .00 ,2.'178 2!>b4.1 .97 



IOlC TAPE le.1l2R TEST NO. e. DAY hO OqU~118 SITf NO._4.0 IOAC 51Th 4 

RUN TIME VEL EBO EBI EMAl EMAO EMF BTAMPO BTAMPI 8CMGP Peo PSI PMAI PMAO PM" MSPD GRATM 
SEC MPH WH WH WH WM WH AMP-MR AMP-HR I(W I(~ KW 1<'" KW IOi RPM 

3 188b.4 45.27 3049.7 133.5 2153.8 141.5 148.0 .00 .00 .00 •• 1'7 .00 8 ••• .00 .281' 25b4.1 .91 
3 lB8b.S 45.29 3049.9 133.'5 2154.1 14'7.5 148.0 .00 .00 .00 8 •• 9 .00 8.n .00 ,i7.' l5U • ., ,97 
:5 188b e b 45.27 3050.2 133.5 27'54.3 141.5 148.0 .00 .00 .00 9.10 .00 8.7b .00 .l8U 25U.l .91 
1 i6ao.7 ,. . .... .. ~ • ..:g 3050.4 1]3.5 2751.1,6 llJ'1iiS 148.0 .00 .00 .00 1;.32 .00 ei~7 .00 .28.' 2'5U.7 .97 
3 188~.8 45.28 3050.7 133.5 2754.8 14'7.5 148.0 .00 .00 .00 9.27 .00 q.04 .00 .285. 25b4.4 .'1 
3 188b.8 45.28 3050.9 U3.5 2755.1 147.5 148.1 .00 .00 .00 9.04 .00 8.84 .00 .2'7'75 lSU • ., .. ., 
3 t88b.9 45.21 3051.2 133,5 2755.3 14'7.5 148.1 .00 .00 .00 ·.02 .00 8.13 .00 .2'781 25b3.4 ,.1 
3 1887.0 45.28 3051." 133.5 2155.e. 141.5 148.1 .00 .00 .00 9.24 .00 8.87 .00 ,2841 25&3,1 .''7 
1 t88'7.1 45.27 3051.4 133,5 2755,~ 141,5 148.1 .00 .00 .00 9.14 .00 9.0'7 .00 .2872 25~3.4 .'1 
1 lUl.2 45.2~ 1051.7 133.5 2155.8 14'7.5 148.1 .00 .00 .00 ·.14 .00 8.'4 .00 .28U nu,t .''7 
1 1881.3 45.28 3052.0 U3.5 275~.1 147.5 148.1 .00 .00 .00 9.01 .00 8. '73 .00 .27.' z5U.4 .'1 
1 1881.4 45.2b 3052.2 133.5 2156.3 141.5 148.1 .00 .00 .00 9.14 .00 8.1. .00 .281 9 25U.1 •• 7 
1 1881.5 45.21 3052.5 133.5 215 •• b 147.5 148.1 .00 .00 .00 9.33 .00 9.02 .00 .2812 25&3.1 .91 
3 188'7 •• 45.28 1052.7 133.5 275 •• 8 147.5 148.1 .00 .00 .00 9.25 .00 9.04 .00 .2841 nU.1 .91 
3 1887.7 45.21 3051.0 133.5 2757.1 147.5 148.1 .00 .00 .00 9.01 .00 8.18 .00 .2781 iSU.1 .91 
1 1881.1 45.211 3053.2 133.5 2757.3 147.5 148.1 .00 .00 .00 8.71 .00 8.32 .00 .2844 2'&3.4 •• 1 
3 1887.8 45.24 3053.4 133.5 2757.5 14'7.5 148.1 .00 .00 .00 1.84 .00 7.3& .00 .3022 251»0.' .91 
j 1S87.; 45.13 ~o53.' 133.5 ~7!7.~ 1l!?=5 148.! .00 .00 .00 5.80 .00 5.39 .00 .3181 2554.4 .97 
3 1388.0 44.95 3053.5 133.! 2757.1J 14'7.5 148.1 .00 .00 .00 1.29 .00 2.97, .14 • :noo a143,. , .. 
3 1888.1 44.71 3053.5 133.5 2757.6 14'7 •• 148.2 .00 .00 .00 1. '77 .12 le59 .&5 .34~2 252';.1 .q. 

C":l J 1888.2 44.5. 3053.5 133.& 2757.b 141 •• 148.2 .00 .00 .00 .81 .89 .T' 1.]9 .3~7S 2514.4 .9~ 

~ S 1888.3 44.35 3053.5 133.& 2'757.& 14'7.7 148.2 .00 .00 .00 .42 1.60 .18 2.02 .380' 2509.1 •• 6 
'-I S 1888.4 44.t9 3053.5 133.1 2757.~ 147.7 148.2 .00 .00 .00 .24 2.35 .21 2.61 .)841 2502.S .97 

1 1888.5 44.01 3051.5 133.8 2757.b t47,8 148,2 .00 .00 .00 .14 3.15 .10 3.44 .3866 241'1~.' .91 
3 1888.& 43.88 3053.5 In.' 2157 •• 148.0 148.2 .00 .00 .00 .10 3.42 e06 1.n .1994 2440.0 .'7 
3 1888.& 43.7b 3053.5 134.0 2'757.~ 148.1 148.2 .00 .00 .00 .01 3.41 .04 3.84 .4100 2484.1 .'1 
3 1888.1 43.6b 3053.5 134.1 2157.6 t48.2 148.2 .00 .00 .00 .05 3.53 .02 ).83 .409'7 2478.4 .91 
! 1888.8 41e5~ 3053.5 134.2 2757.6 148.3 148.2 .00 .00 .00 .04 3,8b .04 11.12 .40" 2413.1 .1'11 
3 1888.9 43.41 3053.5 134.2 2151.~ 148.3 148.2 .00 .00 .00 .04 3.ve; .00 'I. JI!j .4112 21.168.4 •• 7 
3 1889.0 43.3'7 3053.5 134.3 2157 •• 148.4 148.3 .00 .00 .00 .04 3. '78 .01 4.24 .Ull 2463." •• 1 
3 1889.2 43.21 3053.5 134.5 2157.b t48.~ 148.3 .00 .00 .00 .03 3.7b .01 1.9• .4172 2455.3 .94 
3 1881'1.3 43.t5 3053.5 134.6 2757.& 148.8 148.3 .00 .00 .00 .03 3.92 .02 4.23 .41b9 21151.2 •• 5 
3 1889.4 43.08 3051.5 134.7 2157.~ 148 •• 148.3 .00 .00 .00 .03 3.75 .02 4.17 .4256 2446 •• .. ~ 
1 1889.5 43.00 3051.5 1311.8 2157 •• 149.0 148.3 .00 .00 .00 .03 3.51 .00 3.91 .43l! 2442.8 .9~ 

1 1889.5 42 •• 3 1053.5 134.9 21,7.b 149 .1 148.3 .00 .00 .00 .03 3.b5 .02 ).94 ,4291 2"38.1 .'1 
3 18n.b 42.84 3053.5 135.0 27'7.b 149.2 148.3 .00 .00 .00 .02 4.09 .00 4.37 .4281 2433.4 .91 
:I 1889.1 4Z.75 3051.5 135.2 2157.6 149.4 148.4 .00 .00 .00 .01 4.40 .00 4.83 .4406 2427.8 .q., 
3 1889.8 4l.U ,3053.5 135.2 2757.b 14 •• 4 148.4 .00 .00 .00 .03 4.~0 .00 5.10 .0581 la2te' .91 
1 188 •• 9 42.50 3053.5 135.3 2757.b 14~.5 148.4 .00 .00 .00 .03 5.20 .00 .5.6l • 0&84 2414.4 .9 • 
3 18~O.0 42.35 3053.5 135.5 2757.& 14~.7 148.4 .00 .00 .00 .02 &.15 .00 b.52 • 4?b. 2405.0 ••• 
1 1890.1 I,,!. 19 3053.5 135.1 2757.& 149.9 148.4 .00 .00 .00 .Ol 61. 90 .00 7.31 • 4906 U9&.9 .' . 
3 1890.2 4l.03 3053.5 135.9 2751.& 150.1 1'18.4 .00 .00 .00 .00 1.14 .01 7.72 .510b 2388.1 .'. 
3 18'10.3 41.861 3053.5 13b.l 2757.& 150.4 1'18.4 .00 .00 .00 .02 7.28 .00 1.n .51 CJ1 237Q.7 • If I» 
1 1890.4 41.72 3053.5 13&.3 2757.6 150.b 148.4 .00 .00 .00 .ol 1.&4 .00 8.03 .'520' 2171. 9 .If& 
1 1890.4 41.51 3053.5 13&.& 2157.& 150. 8 141;.5 .00 .00 .00 .03 8.0-2 .00 8.1.1& .'S2S~ llblld ,9& 
1 18'10.5 41.45 3053.5 lu.e 2757.& 151.1 148.5 .00 .00 .00 .02 8.01 .00 8.57 .538t 215b.9 .97 
1 18~O.b 41.32 3053.5 137.0 2751.t. 151.3 148.5 .00 .00 .00 .00 1.81 .1)2 8.3f) .5uSl 2350.3 .1'17 
1 18QO.7 41.20 3053.5 131.(1 2757.& 15t.3 lu8.5 .00 .00 .00 .03 7.78 .00 8.22 .5UH '.3u3.e .'11 
3 18'10.8 41.09 3053.5 137.2 2757.& 151.5 148.5 .00 .00 .00 .02 7.Q3 .00 8.32 .5u22 2338.1 .IH 

1 1890.9 IiOe 99 3051.5 131.4 2757,b 151.8 148.5 .00 .00 .00 .02 1.Ql ,00 8.42 .5Ub9 2331. 9 .97 
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IDle TAPE Ab122R TEST NO. b DAY lbO 0,.46118 SITe- NO.-II.O IDAe SITE. 4 

RUN TIME VEL EBO EBI EMAI EMAD E~1F BTAMPO BTAMPI BCMGP Peo pal PMAI PMAO P~F MSPD GRATM 
SEC MPH "" joi" .. 101 Wi-! VI;; AMF=nR A~P~;'H~ ".~ ~~ t( ~~ ~w .K!'! KW RPM "" 

3 1895.5 3b.38 ]053.0 142.4 2751.0 151.1.1 14'.3 .00 ,00 .00 1.21 .10 .29 .11 .9009 1828.1 .8' 
] 1895.& 30.15 3053.1 142.4 2757.0 157,4 149.3 .00 .00 .00 1.20 .04 .34 .06 .9031 1822.2 .85 
1 16<;5.7 35.C;5 3053@7 142.4 2751.0 157.4 i4q.l .00 .00 .00 1,ZQ .01 .3'7 eOl .'053 1819.1 . .86 
3 lM5.8 35.76 3051.1 142.4 2757.0 157,4 1119,4 .00 ,00 .00 1.12 .02 • 35 .00 .Q012 i&i8.i .8 • 
3 1895.8 35.4'7 3051.e 142.4 2757.b 157.4 149 .4 .00 .00 .00 1.ll .1)1 .34 .00 .900' 1817.1 .87 
3 1895.9 15.08 3053.8 142.4 2757.7 157.4 149.4 .00 .00 .00 1.13 .00 .39 .00 .9072 181b •• .88 
3 1Mb.O 34.12 1051.8 142.4 2757.7 157.4 149.4 .00 .00 .00 1.31 .00 .19 .01 .90n 1815.6 .88 
3 189b.l 34.40 1053.8 142.4 2157.7 157.4 149.11 .00 .00 .00 1.ll .00 .10 .00 .9072 1815.0 .8' 
] 1890.2 ]4.12 1053.9 142.4 2757.7 157.4 149.5 .00 .00 .00 1.33 .00 .39 .00 .9081 1815.0 .90 
3 1890.3 33.90 3053.9 142.4 2751.7 157.4 149.5 .00 .00 .00 1.34 .00 .31 .00 .9078 11514.4 .'1 
3 189b.4 33.69 3054.0 142.4 2157.1 157.4 149.5 .00 .00 .00 1.14 .00 .3b .00 .90n 1'15.0 .91 
3 189b.5 33.50 3054.0 142.4 2757.7 157.4 149.5 .00 .00 .00 1.34 .00 .39 .00 .9015 1814.4 .'1 
3 1896.6 33.33 3054.0 142.4 2757.7 157.4 149.6 .00 .00 .00 1.34 .00 .39 .00 .9015 1814.1 .9a 
3 1896.7 33.1b 3054.1 142.4 2751.7 157.4 149.& .00 .00 .00 1.34 .00 .34 .00 .'078 1813.1 .IIl 
3 In&.7 32.'9 305'l.1 142.4 2751.7 151.4 14'.b .00 .00 .00 1.3& .00 .39 .00 .9075 1814.1 .93 
3 189&.& 32.82 3054,1 142.4 275707 157.4 149.& .00 .00 .00 t.35 .00 .38 .00 .9075 1813.7 .93 
! 1&9b.~ 12.U 30511.2 142e 4 2751.8 157.4 149 .7 .00 .00 .00 1.34 .00 .37 .00 • '081 1813.1 .' . 
J ln1eO 32.42 3054.2 142.4 2157.8 157.4 149.7 .00 .00 ,00 1.32 .00 .1v .00 .iOn i&U.i .~, 

3 1897.1 32.11 3054.2 142.4 2751.8 157.4 14'.7 .00 .00 .00 1.]4 .00 .:n .00 .'018 tOll.4 .CJ, 
3 1197.2 11.94 3054.2 142.4 2751.8 151.4 149.7 .00 .00 .00 1.35 .00 .38 .00 .90b' 1811.4 .9, 

CJ 3 1891.3 31.&9 1054.3 lU2,4 2157.8 157.4 149.1 .00 .00 .00 1.34 .00 .39 .00 .• 90b9 1811.4 .91 
I 

w 3 lnT.4 31.4& 3054.3 142.4 2757.8 157.4 149.8 .00 .00 .00 1.ll .00 .37 .00 .9009 t812.8 .91 
I.D 3 1891.5 31024 3054.4 lAl.4 2157.8 157.4 149.8 .00 .00 .00 1.35 .00 .40 .00 .90&9 1812.8 .'8 . 1897.b 31.0] 3051.1.4 142,4 2751.8 15784 149.8 .00 .00 .00 1.1& .00 .31 .00 .90U 1812.8 .99 

~ 

3 1897.6 30.82 305'l,4 142.4 2757.8 151.4 149.8 .00 .00 .00 1.3b .00 .39 .00 .9069 1812.8 1000 
:5 1891.7 30.60 3054.5 142,4 2757.8 157.4 149,9 .00 .00 .00 1.30 .00 .39 .00 .90&9 1812.2 1000 
3 1897.8 30.36 3054.5 14204 2157.9 151.4 149.9 .00 .00 .00 1.34 .00 .41 .00 .898'7 18U!.S 1001 
3 1897.9 30.08 3054.5 142.4 215'1.~ ·1'51.4 14Y.;; .00 .00 .00 1.35 .00 .39 .00 .8994 1812,2 1002 
3 1898.0 29.74 1054.5 142.4 2151,9 151.4 149,9 .00 .00 .00 1.35 .00 .38 .00 .9028 1812.5 1002 
3 1898.2 29.04 1054.& 142.4 2757.9 1'51.4 150.0 .00 .00 .00 1.35 .00 .40 .00 .9050 1812.!! 1.0' 
3 1898.3 28.61 3054.7 142.4 21'51.9 151.4 150.0 .00 .00 .00 1.34 .00 .41 .00 .901& 1812.2 100. 
J ln8.4 28.32 3054.7 142.4 2151.9 157.4 150.0 .00 .00 .00 1.35 .00 .40 .00 .9(153 1812.2 1.08 
3 1898.5 28.01 3054.7 142.4 2757.9 151.4 150.0 .00 .00 .00 1.35 .00 .39 .00 .9059 1811.9 1.09 
3 ln8.S 21.73 305&1.8 142.11 2151.9 151.4 150.1 .00 .00 .00 1.3& .00 .39 .00 .8994 1812.5 1.10 
3 1898.6 21.43 1054.8 142.4 2157.9 157.4 150.1 .00 .00 .00 1.31:1 .00 .40 .00 .900e t8ll.S loU 
3 1898.7 27.15 3054.8 142.4 2158.0 157.4 150.1 .00 .00 .00 1.34 .00 .39 .00 .9037 1811. 9 Ie 12 
3 1898.8 2b.85 3054.8 142.4 2158.0 157.4 15n.1 .00 .00 .00 1.3e .00 .40 .00 .9044 1812,5 loll 
3 1898.9 26.51 ,305".9 142.4 2158.('1 157.4 150.1 .00 .00 .00 1.le .00 .39 .00 .'050 1812.2 1.15 
1 1899.0 2b.29 ]054.9 142.4 2158.0 151.4 150.2 .00 .00 .00 1.3. .00 .39 .00 .'053 1812.2 1.1e 
3 1899.1 25.99 1054.9 142.4 2758.0 151.4 150.2 .00 .00 .00 1.3& .00 .39 .00 .9053 1812.2 1.18 
3 1899.2 25.b7 3055.0 142.4 2758.0 157.4 150.2 .00 .00 .00 1.15 .00 .42 .00 .905& 1811.9 10 18 
3 1899.3 25.29 3055.0 1112.4 2158.0 1'57.4 150.2 .00 .00 .00 1.35 .00 .38 .00 .905' 1812.2 1.Z0 
3 1899.4 24.81 3055.1 1112.4 2758.0 157.4 150.3 .00 .00 .00 1.3& .00 .41 .00 .9059 1812.5 lo2l 
1 18:;:;.4 i4.46 1055. i i4l.4 275&.0 1,".4 150.3 .00 .00 .00 1.3& .00 .18 .00 .9053 1811.9 le23 
1 18CJCJ.5 24.05 1055.1 1428 4 2758.0 151.4 150 03 .00 .00 .00 1.3b .00 .41 .00 .9050 1812.2 1027 
3 189Q.b 23.&& 3055.2 142.4 2758.\ 157.4 150.3 .00 .00 .00 1.14 .00 .39 .00 .9()~n 1811.9 1028 
3 1899.7 23.27 3055.2 142.4 2758. \ 157.4 150.3 .00 .00 .00 1.35 .00 .40 .00 .9050 1812.2 1031 
3 1899.8 22.81:1 3055.2 142.4 2758.1 157.4 150.4 .00 .00 .00 1.16 .00 .313 .00 .9"59 1812.2 1.32 
3 18QCJ.9 22.47 3055.2 142.4 2758.1 157." 150.4 .00 .00 .00 1.37 .00 .42 .00 .9051 1811.9 1031:1 
1 UOO.O 22.07 3055.3 1112.4 2758.1 151.4 150.4 .00 .00 .00 1.18 .00 .39 .00 .9041 1811.9 h30 



IDAC TAPE Ael22R TEST NO. b (lAY 1bO 09'''~118 sITE NO.:'!.O rDAC slTh " 

RUN TI~E VEL. fRU fAI EMU EMAO EMF BTAMPO BTAMPI BCHGP PAO PHI PMAI PMAO PMF MSPD GIUH: 
SEC ~PH ViM WM VIM WM WH A~IP.HR AMP-HR I( ~I I(\,< 1(,,/ I(\'i KW 1(1'1 RPM 

] 1900.1 21.e9 3055.3 1112.4 21'58.1 157.4 150.4 .00 .00 .00 1.3ft .00 ."1 QOO .'10561 t811.~ 1$41 
1 1900.2 21.2Q 3055.11 142.11 2158.1 157." 150.5 .00 .00 .00 1.3& .00 .:Hl 000 .90"" 1812.2 1.41 
:3 1900.3 20.92 3055.4 142.11 27'58.1 1',31 • " 150.5 .00 .00 .00 1.36 .00 .110 .00 .901e 1812.l 1."& 
1 1900.3 20.'50 10'55.4 1112.11 21'38.1 151.11 150.5 .00 .00 .00 1.3b .00 .31 000 .9053 181t.' 10 "., 
J 1900." ZO.21 3055.$ 142.4 27'5S.1 1'3i'." 150.'5 .00 .00 .00 1.1b eOO .41 .00 ,90"" 1511~l 1050 
1 1900.5 20.03 30'55.5 142." 2758 01 1'37.4 150.& .00 .00 .00 1.15 .00 .37 ~oo .'JOSO 1812.2 1e'n 
1 1900.6 11).8'" 105'5.5 1112.1l 2158 0 1 151.'" 150.6 .00 .00 .00 1.16 .00 • (J 1 000 .~O"'l' l&12ol 1.'33 
1 lQOO.7 19.b3 30'55 0 '3 t/l2.a 27'53.2 1'51.'1 150.t. .00 .00 .00 1.10 .00 • 31 000 .Q05e 18U. 9 loS • 
1 1900.8 19.1B 3055.0 tIl2./l 2758.2 1')1.4 1'50.b .00 .00 .00 1.3~ .00 .40 ~OO .qo'l" 1&11.~ h'3~ 
:5 1900.<) lq.1Ll 30'55.~ 142.11 27'58.2 1'51." 150.& .00 000 .00 1.35 .00 .Ja .00 ,11047 1812.' lotti, 
1 1~O1.0 18.85 305'5.7 142.11 2158.2 1'51.4 1'50.1 .00 .00 .00 i.lb .00 .41 .00 ,"050 1811,19 10b(} 
3 1901.1 1I~. 55 1055.7 1"2.11 21'38.2 151./..1 150.7 .00 .00 .00 1.36 .00 .Jq 000 0 9 01.17 i&12.il 1.61 
1 1~01.2 Hl o 20 3055.1 ttl2.& i27':58.2 15'1.4 150.7 .00 .00 .00 1 0 3& .00 0]9 .00 .<1050 181282 hl>i 
1 lQ01.2 1'1.65 1055.8 ll!Z.i.I 2758.2 157.4 150.7 .00 .00 .00 1.10 .00 .39 000 .9041 181 t at, 1e~i' 
1 11)01.3 11.50 3055.8 1'12.1.1 2158.2 1'31.1.1 150.8 000 .00 .00 t.le .00 .41 .00 .90'14 1311." 1 91!fil 
1 1f101.1.1 11.U 105S.S tIlZ." 2758.2 157.'1 150.8 .00 .00 .00 1.10 .00 .110 .00 .'1041 1&110" 1tH 
1 1901.'5 1~.7tb 3055.8 142." 2758.2 1'31.4 150.0 .00 .00 .00 1 .3& .00 ."0 .00 .90~0 101 i.~ 18 8 0 
3 1Q01.0 16.37 3055.Q 11.1g.1l 2758.3 157.1t 1'50.6 .00 .00 .00 1.3$ .00 .110 .00 .Q050 Ul1e~ 1088 
:; 1'lJOl e 1 lo.O~ 3055.<1 1"2.4 21138.3 151.1.1 150.8 .00 .00 .00 1.10 .00 0]9 sOO ,'1047 1811 •• 10 85 
1 111101.8 15.68 10'5@.0 11.12.11 ZH8.} 1'37.1! lS0.Gl .00 .00 .00 1.1b .00 .41 =00 ."'0&14 1511 $~ 19':5 
1 11101.9 1!'S.3tt 10'5~.0 tIl2 • .!! 2756.3 1'31.11 1'50.Cl .00 .00 .00 1.11! .00 .39 .00 ,"'041 tell.6 2&00 
1 1'902.0 1'5.02 3050.0 lliZe lt 27'513.3 1'51.4 lS0.c:) .00 .00 .00 1.30 .00 e 4 0 .00 Q~OLl" 1811o~ 1. 'n' 

n :; 1~02.1 1&1.72 30!5Q).1 i1l2.11 27'58.3 1 ~H.1l 150.'" .00 .00 .00 1.31, .00 .39 .00 .~O41 l&l1e Q ZoOtl 
I 3 1902.1 111.35 3050.1 1&12.11 2'158.3 157.16 1'51.0 .00 .00 .00 1.11 .00 .41 .00 .9044 1811.~ 2 e t:§ 

.(:- 1 1'902.2 111.04 305111.1 111 2.&1 Z'l''56.1 1'51." 1'51.0 000 .00 .00 1.1& .00 .39 000 .'90"1 1&11o~ 2.U 0 
1 14902.3 13.75 10'50.2 1"2.11 2159.J 157.1.1 151.0 .00 .00 .00 le}1) .00 .42 .00 .Q051 1612.2 i!ol Q 

] 1"02.11 n.1'S 30'5b.2 1112.11 2758.J 151.4 1'51.0 .00 .00 .00 1.1b .00 .lii! .00 .9051 1812,2 2.1" 
3 1'02.5 13.0q 105e.2 142.1l 27'56./..1 157.4 151.0 .00 .00 .00 1~la .00 .41 000 .901.1/4 1812.2 2824 
1 lQ02.& 12.80 30'5~.2 111 2.14 27'58.14 i'H.U 1'51.1 000 .00 .00 I.J& .00 .li' .00 .110'11 1I'~11o' leU 
J 1'lJ00!.'I' 12.51 305/). :1 142.11 21"!6./l 1'51.4 1'51.1 .00 .00 .00 1.1& .00 .Lll .00 o\lOl'1 18119 9 2v ll $> 

:3 lQ02.a 12.17 1050.3 1"2." 27'58." 1'57." I!> 1 • 1 .00 .00 .00 1.3'5 ,00 .17 .00 ,QOI!4 1612.12 2.47 
:$ 1902.Q 11.85 30'5b.4 1112.4 21'58.4 151.4 i'iil.l .00 .00 .00 1.35 .00 ."1 eOO .ClOl'!' 1811.Cl 2.46 
] !~03.0 11.'50 10'5b.1t tIlZ./.! 2758.1.1 151.14 1'51.2 .00 .00 .00 1.31 .00 .3'1 QOO .Q041 1612.2 2.59 
] 11\103.0 11.20 30'50.14 111 2." 2158.14 1'57.11 i51.2 .00 .00 .00 1.3b .00 .LlO .00 .9031 1811.9 2.75 
J lClO3.1 10.C)} 10'5().'S 1112.4 2758.1.1 ! ,;'/' • Il 151.2 .00 .00 .00 1.35 .00 .3S .00 .Cl03L1 1811.& 2e'l'1 
:5 lQ03.2 10.&5 10%.'5 1112.1.1 21.,8.14 j'57." 1'51.2 .00 .00 .00 t.3b .00 • /j 1 .00 .qon'lS11.b 2.741 
3 lQ03.3 10.IlO 3050.'5 t 1l 2.1.1 27'513.14 1 '37 • 1.1 ! 51 02 .00 .00 .00 1.3& .00 .le .00 .901" 1&12ei( 2.8~ 
:5 lQ03.(J 10.1e 3050.5 l a2.Ll 2758.'5 1'37.4 lSI.1 .00 .00 .00 1.35 .01'1 .3Q .00 .90lH 1~il..9 3.0(;, 
1 1~03.'5 Q.q3 '30'5&.6 it/2.1.1 2758.5 1'51./i 151.3 .00 .00 .00 1.J,) .00 .3Q .00 .GlOlll 1811.~ 1.1'1 
:; lQ03.6 Q.bb 3050.6 11.12.tI ?758.5 1'57./i 151 .:; .00 .00 .0<) 1.1'5 .00 .40 .00 e"Oll 18110 9 2.QIO 
1 1903.7 9.'n 3050.7 11.12.11 2758.5 151.4 151.'1 .00 .00 .00 1.35 .00 • '11 .00 .1l0H 1812.2 3010 
1 1903.1'1 q.17 3050.7 11.12.11 2758.5 \57.4 151 .11 .00 .00 .00 1.15 .00 .tlO .00 .qo1t.l lel1o~ lon 
1 1903.q e.8Q 3050.7 1"2.14 2758.5 1'57.1.1 151 • tI .00 .00 .00 1.10 .00 ./i0 .00 .1'1031 i812.2 1.(18 
1 1903.Q l\.b1 JO'5t>.e i4?U 2758.'5 1'57.16 151 ." .00 .00 .Or) 1.:% .00 .39 .00 .9031.1 1811.CJ le§J 
3 If/OIl.O 8 0 3l> JoSe.S 11.12.4 2758.5 157.1.1 151.'5 .00 .00 .00 1.34 .00 .38 .00 .(lI13/i 1811 eb 3.3/1 
:3 1900.1 8.11 1050.11 111 2.tI 27511.5 1r7,~ 1">1. '5 .00 .00 .00 1.]'1 .00 .. ~q .00 • Cl(\ 31.1 1812.5 lo'5l1 
1 1904.2 7.85 305t>.8 1 4 2.1.1 27'5l:l.5 1'57.4 1">1.5 .00 .00 .00 1.35 .00 .'9 .00 .Q034 1812.5 3.19 
1 11:1011.3 7.'57 3050.1:1 11.12.4 ?756.6 1'51.4 1 C; ! • '5 .00 .00 .00 1.35 .00 .,q .00 .Q('I17 1812.2 1l.01l 
1 lQOI.l.1I 7.27 30'Sb.Q 142.1.1 27511,0 157./i 1':>1.5 .00 .00 .00 1.31'1 .r)0 .JQ .00 .91)1b 1611.'1 11.24 
1 19 011 .5 7.01 3050.9 142.tI 2758.6 1'51.4 1">1.6 .00 .00 .00 1.35 .00 .'10 .00 .9(131 1811.'1 /i.t8 



IDAe TAPE AbillR TEST NO, 0 DAY 1&0 0914&118 SITE NO.aLl.O tDAC 8ITEe 4 

RUN TIfoIE VEL ESD EBI EMAI EMIIO EMF BTAMPO 8TAMP! 8CHGP PBQ PSI PMAl PMAD PM' MSPD GAATM 
SEC MPH riM WH :,oJU W~ laJH AMP-MR !MP",HR I(W 1(1'1 KW I(W 1(1'1 1(1'1 RPM .. n 

3 1~04,o 6&'1'1 1057 e O 142.1.1 2758.& 157.4 151.& .00 .00 .no 1.]4 000 .40 QOO ,fion U12.Z ],91 
3 1«)04 e 7 6.40 3057,0 142,4 2758.& 151.4 151.& .00 .00 .00 1.35 .00 • 40 .00 .Q025 1812.2 4,1.1 • 
l 1~O4.& tI.18 lo51 c l It.1ie 4 27'58@Q 151.&1 151.& =00 .00 .00 1.34 .00 ,]9 000 .9031 1812.2 4.11 
:5 lQ04 e 8 5.94 3057,1 1&12,,4 2758.& 1'§1.4 15 i 0 '7 QO() .00 .00 i.3& .00 ". .,00 ,,906!! lell if; 5&01 ,''v 
3 lqOLl g fl 5.65 10157.1 11.12$4 2'7'51!l.4t 1'51.&.1 151.7 .00 .00 .00 1.]LI .00 .1.10 .00 ,9025 181l.5 5.18 
:I 1(1)05.0 5.30 3057.2 11.12.4 2758.0 15'1',4 1'51.7 .00 .00 .00 1.34 .1)0 0 40 .00 ,«J031 1811,' 5.15 
1 1'105.1 5.06 3057.2 142.&1 2'1'58 9 " 15'1'0" l!H .7 .00 .00 .00 1,35 .00 .40 .00 ,'OlZ 1&12e5 5e'b 
1 1905.2 4.'I'S 3057.2 1'1201.1 2758.6 157.4 151,1 .00 .00 .00 1.34 .00 ,39 .00 ,9028 1812.5 5.55 
J 1'05.3 4.4. 305'1'.2 142.4 2755,7 157.4 151.8 .00 .00 .00 1.11.1 .00 .40 .00 .«JOl5 1111 0 6 5.55 
1 1905.4 4.19 3057.3 142." 2158,1 15'7.4 151.8 .00 .00 .00 1.34 .00 .39 .00 .902Z 111202 6.45 
1 1905.5 3.91 3057.3 142.4 2'758,7 157.4 151.8 .00 .00 .00 1,]4 .00 .3' .00 .9025 1812,Z 6.U 
J 1905.& 3.62 305'7.4 14l.4 2'758.7 15'7.4 151.8 .00 .00 .00 1.34 .00 .40 .00 .9025 1812.8 '7.95 
J 1905.7 3.36 305'7.4 142.4 2755.7 157.4 151.9 .00 .00 .00 1.35 .00 .3' .00 .9025 1812.2 8,89 
3 1905.7 3.09 305'7.4 142.4 2'758.7 15'7." 151.9 .00 .00 .00 1.35 .00 .39 .00 .'019 1111.9 8.08 
] lt105.8 Z.11 3051.5 142,4 2158.'1' 15'1'.4 151;9 .00 .00 ,00 1.35 .00 .40 .00 .9009 1811.9 1].56 
:5 1905.9 2.53 3057.5 142.4 2758.7 157.4 151.9 .00 .00 .00 1.34 .00 .1'1 .00 .9028 1&12,5 ',8. 
J 190&.0 l.U 3057.5 142." 2751.1 1151.4 151,19 .00 .00 .00 1.1t! .00 ,39 .00 .9022 1812.8 '.'''' 3 It106.1 1.9'1' 305'1'.5 142.4 2158.1 1".4 152.0 .00 .00 .00 i.3S .00 ... 

.~ .. .00 .'022 1812iZ 1?ll 
3 190&.2 1.18 3051 •• 1112,4 2158.8 151.u 152.0 .00 .00 .00 1.3t> .00 ,111 ;00 ;9028 lel10. 12,60 
] 1906.3 .00 3057 •• SU." 2158.8 157.4 152.0 .00 .00 .00 1.35 .00 .39 .00 .9025 S8U.Z .00 

(') ] 1906,4 .00 305'7.'7 142,4 2158.8 1'51.4 152.0 .00 .00 .00 1.34 .00 .39 .00 .9025 1&12.2 .00 
I J 1t106.5 .00 3057.'7 142.4 2158.8 t51." 1'52.1 .00 .00 .00 1.15 .00 .39 .00 .9022 1&12.5 .00 

.l::-
I-' ] 1906,& .00 1057.1 142,4 2'I'55 g 5 151." 152.1 .00 .00 .00 1.30 eOO .39 .00 .90l8 1812.5 .00 

! 1906.6 .00 3057.8 142.4 2158.8 157. 'I 152.1 .00 ,00 .00 1.3& .00 .40 .00 ,9022 1812,2 .00 
3 190&.'7 .00 3051,8 142,4 2758.8 157.4 152.1 .00 .00 ,00 1835 .00 ,1C; .00 .9022 1&12.2 .00 
3 1906.8 .00 3051.8 142,4 2158.8 151.4 152.2 .00 .00 .00 1.34 .00 .41 .00 .90lZ 1812.2 .00 
1 1906.9 .00 3057.8 142.1.1 2158.8 15'1'.4 152.2 .00 .00 .00 1.]4 .00 .39 .00 ,9016 1812,8 .00 
:; 1907.0 .00 3057,9 142,,4 2758.8 151.4 152.2 .00 000 ,00 1.34 .00 .40 .00 .9019 18l1 e ! .00 
J 190'7.2 .00 3051.9 142.4 2758.q 151.4 152.2 .00 .00 .00 1.34 .00 ,]9 eOO .9022 1812.5 .00 
] 1901.3 .00 3058.0 14i,4 2758.9 1'!1.4 152.3 .00 .00 .00 1.14 .00 .40 .00 ."016 1812,8 .00 
3 1907.4 .00 3058,0 142,11 2'1'58.9 15'7.4 152.3 .00 .00 .00 1.35 .00 ,140 .00 .901~ 1812.8 .00 
3 1901.5 .00 3058.1 1"2.4 2158.9 157.4 152.3 .00 .00 .00 1.3" .00 ,3" .00 .1!l994 1812.5 .00 
J .1901.5 .00 3058.1 142.4 2158.q 157.4 152.3 .00 .00 .00 1.35 .00 .140 .00 .9019 1811.9 .00 
] It101.& .00 3058.1 142.4 2758.Q 151.4 152.4 .00 .00 .00 I.U .no .40 ,00 .90n 1812.5 .00 
J 1901.'7 .00 3058.2 1112," 2158.9 1'!1.4 152.4 .00 .00 .00 1.311 .00 ,40 .00 .8984 1512.8 .00 
] lQ07.8 .00 3058.2 142.4 2758.9 1151.4 152.4 .00 .00 .00 1. J5 .00 .40 .00 .9019 1812.5 .00 
J 1901.9 .00 3058.2 142,4 2158.9 15'7.4 152.4 .00 .00 .00 1.3" .00 .J9 .00 ,9019 1&12.8 .00 
3 1908.0 .00. 3058.2 142.4 2759.0 151.4 152.4 .00 .00 .00 1.35 .00 .40 .00 .901~ 1811,9 .00 
] 1908.1 .00 3058.3 14l.4 2159.0 157.4 152.5 ,00 .00 .00 1.34 ,00 .40 .00 .901' 1112.2 .00 
3 Pi08.2 .00 3058.3 142.4 215q.0 151.4 152.5 .00 .00 .00 1.34 .00 .41 .00 .9012 1812.5 .00 
3 1908.3 .00 3058.4 142,4 2159.0 157.4 152.5 .00 .00 .00 1.35 .00 .39 .00 .9009 1812,5 .00 
3 1'~08.11 .00 3058.4 142.4 215Q.o 151.4 152.5 .00 .00 .00 1.35 .00 .IU .00 .9012 1812.8 .00 
:I 1908.4 .00 3058,11 142,4 n59.0 151.11 152.~ .00 .00 .00 1.3& .00 .1Q .00 .QOI9 1812.2 .00 
3 1908.5 .00 3058.5 1 11 2.11 2759.0 151.11 152 •• .00 .00 .00 1.3'5 .00 .1l1 .00 .9019 1812.8 .00 
3 1908.~ .00 3058.5 1112." 21SQ.o 151.4 152.& .00 .00 .00 1.34 .00 .39 .00 .9012 181301 .00 
3 1908.1 .00 3058.5 142.4 2759.0 151.4 152.& .00 .00 .00 1.35 .00 .41 .00 .9012 1812.5 .00 
1 l'OB.8 .00 3058.5 1102.11 27'59.0 157.4 152.0 .00 .00 .no 1,35 .00 .Jq .00 .901b te13.1 .00 
3 1908.9 .00 3056 •• lt12.11 270;9.0 151.4 1'52.7 .00 .00 .00 1.35 .00 .42 .00 .9 n 12 11!l11.9 .00 
3 1909.0 .00 3058.& lt12.11 2'759.1 15'7. 4 152.7 ,00 .00 .on 1.3& .00 .38 .00 .901 Q 1813.1 .00 
1 1'09.1 .00 3058.t! 142.11 2759.1 151.11 152.7 .00 .00 .00 1.35 .00 ,lSi .00 .900C, 1813,1 .00 
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PART 3 

CRUISE, COAST, AND BRAKE 

C-43 



IDAC TAPE A~122k IOAC DAY q'6~ 

RUN TIME. vfL ACHGV HV ','r, v ,FI, RCf,r,A 1</, ~'IIA I'F"~ THIITl TfHT2 TflAT3 T"ATI.I TP,QTS Tenr.T THlt T~~'2 TE~13 ASV 
SEC ,\,P~ VOL r VOL 1 VOLT VPL T M-P A','P A"P ~~,p DfG~ N GF DfGF nt r;F nFGF [1EuF DEGF DEGI' nEGF VOLT 

:3 PHil.') £Ic::,.<,,,, 101.1.1 IOtA.7 If·4.4 1(l7.n B.5 8A.2 Sh.t, 2.~5 f;1'.'" 7""ell 79.3 79.1 19. Q 11'(1.6 112.2 121.1.3 201.4 12.43 
:5 181\2.0 uS.21 !ol.l.2 10t.l.b 1(11.1.4 107.G •• 5 87.9 85.8 2.5~ ~n.7 78.7 79.1.1 7~.l 79.Q 110.5 112.2 12t.1.3 201.4 12.43 
1 18fl2.1 45.27 10tl.1 10t.l.o iOIl.3 101.r l ... "t 8/1., 8"1.7 2.~2 Ro.7 7/).7 79.5 74.2 79.9 110.5 112.0 12t.1.3 201.4 12.43 
:3 1882.2 tl5.27 loa.l l(14.b IOLl.3 1(17.11 ... 5 88.2 8b.O 2.70 Ao.1 78.q 79.t.I 79.1 79.1.1 110.4 112.2 124.3 201.4 li.43 
] 1882.3 U~.26 10t.l.1 Illu.7 loa.u 107." •• 5 88.Z 8b.n 2.~9 An.7 78.7 79.3 7q.l 79.8 110.5 112.1 114.3 201.4 12.4) 
:5 1882.3 4'5.27104.11(14.6 lOLl." 107.'1 ",."i !lR.! 8"i.tl 2.10 fln.7 78.8 7'.iJ 74.2 79.9110.5112.1124.3 201. 4 12.41 
J lR~2.a a5.27 104.1 101.1.6 10a.3 101.n •• 5 8R.n 85.7 2.al A0.8 78.9 79.8 7q.2 7~.b 110.5 112.2 124.3 201.U 12.43 
l 1882.5 a5.27 loLl.l 10t.l.b ioa.] 107.n =.5 88.1 85.9 2.5e Rn.l 78.8 79.3 74.1 74.8 liO~5 112.0 124.3 201.4 12.43 
3 1882.& 45028 ioa.1 \04.7 loa.4 Inl.n •• 5 88.2 86.1 2.85 An.7 78.7 79.4 7q.2 79.9 I.n.b 112.2 12/J.3 201.4 12.4] 
] 1~82.7 45.27 loa.l loU.7 loa.a 107.n _.5 88.1 R5.9 2.83 Rn.? 78.8 79.4 7q.l 7'.b lineS 112.2 124.4 201.4 12.43 
] 1882.8 45.27 104.2 101.~ 104.! lu7.0 c e 5 88.n 85.6 2.50 @n.q 78.8 79 0 4 79.1 79.& 110.5 112e2 124.4 201.4 120~l 
3 1882.9 45.28 104.2 ioa$6 104.3 107.0 _.5 88.n 85.7 2.44 ~".8 78.8 7'.4 7q.l 7q.q 110.5 112.2 124.4 201.5 12043 
] 188]30 45.28 10t.l.l IOa.7 104.4 1()1.0 _05 68.2 Bb.o 2.75 8n.b 7R.8 79 •• ~q.2 80.~ 110.5 112.1 121.4 201.5 !l.41 
J 1883.1 45.27 10G.1 101 0 ' 104.4 11)?n •• 5 88.1 86.n 2.SQ 80.6 78.8 7q.5 ?9.2 19.q Ilns! 112.1 121.2 201.5 12943 
J 188].2 45.2b 10Gel ioa.6 104.] 107.n •• 5 87.q 85.7 2.&5 8n.7 78.8 7'.1 7~.0· ".8 11n.S 112e2 Ila~4 2~1.5 12.ll 
3 1883.2 G5.27 101.2 loa.6 Ina.3 lol.n _.5 88." ~5.h 2.al A".A 78.8 79.] 79.1 79.~ 110.& 112.1 124.4 201.5 12~'3 
J 1883.3 a5.28 In~.l loa •• lou.3 iG7.n _.5 d8.! 8~.Q 2.60 Rn.7 78.8 7'.1 79.2 79.9 Iln.5 112.1 !2a.] 201.5 Ii.'. 
I t~83.a a5.28 104.1 10a.7 ioa.u 107.() _.5 88.2 8e.l 2.87 Hn.? 18.8 7q.4 7q.i 7q.~ l1n.5 112.1 124.3 20185 12.ll 
J 1883.5 45.28 104.1 10a.7 101.a lu7.0 •• 5 88.n 85.9 ?8n RO.7 78.8 19.3 79.2 7~.' 110.5 Il2.3 121.1 20i.5 12 •• ~ 
3 1881 •• 45.27 101.2 loa.~ 101.4 107.0 •• 5 87.9 BS.b 2.47 Ao.7 78.7 79.4 79.1 79.Q 110.5 112.3 124.4 201.5 12sQJ 

? 1 1883.1 Q~o27 104.1 i04.~ iDa.] 101.0 ~.5 88.0 8S.7 2.47 60.1 78.6 7q~~ 79.1 ".8 11005 112.2 iiI.' 201.5 1~ •• ! 
~ J 1883.8 45.28 104.1 lou.7 I04.a 107.n •• 5 88.2 86.~ 2.7A AO.7 78 •• 79.4 79.1 79.' 110.~ 112.2 124.4 201.5 12.44 
~] IRSl.' 45.27 104.1 loa.7 Inu.a ln7.0 _.5 88.(1 86.1 2.88 An.7 78.8 79.3 79.2 Rn.n 110.~ 112.2 121.] 201.5 12el] 

3 16S4.0 45.27 loa.l 104.b 10a.4 107.n _.5 81.9 85.7 l.bO 80.7 78.8 79.4 79.2 79.4 110.a 112.2 12G.. 201.6 12.'. 
1 1884.1 45.27 lot.l.l 101.b 10U.3 107.n •• 5 BR.n 85.7 2.Ul Rrl.7 7B.9 7'.J 7Q.O 79.' 110 g b 112.2 124.3 201.5 12.~] 
J IS8Q.I 15.28 10lsi Ina.7 IOU.] 107.n •• 5 R8 0 1 ~5.q ?65 80.~ 78.8 79.3 79.0 79.9 IIOsS 112.2 121.1 201.b 12 •• 3 
J 1884.2 45.27 104.1 104.7 Ina.u 107.0 •• 5 88.1 "bon 2.A7 RO.7 78.7 7q.4 7Q.2 79.9 1\0.5 ~12.2 124.] 201.5 12.4] 
] 1884.3 45.28 104.2 104.7 loa.a 107.0 •• 5 87.8 8S.8 2.76 ROo? 78.8 7'.3 79.1 79.9 110.5 112.1 121.] 201.6 12.13 
3 j884.4 45.28 10a.1 lOa.' loa.4 107.0 _.5 87.' 85.b 2.41 ~n.7 78.7 7~.1 79.2 8n.l 110.& 112.2 124.4 201.6 12.44 
] IS8U.5 45.26 104.1 104.6 10u.3 107.(1 •• 5 88.n 85.7 2.50 Ro.? 78.7 79.a 7g e l 79.Q Iln.4 112.5 IZIsQ 2016. 12 e a3 
] 1884.b 45.27 104.1 10 •• 7 loa.u ln7." _.5 88.2 85.9 Z.RI 80.8 78.8 79.a 79.1 79.8 Iln.6 112.2 121.5 201.6 12.1] 
] 18Sq.7 45.28 104.1 10a.7 10a.1.I lD7.n •• 5 88.n Sh.O 2.~b A,IoS 78.8 79.3 7 4 .2 Fo.D 110.5 ~12.2 121.1 201.6 12.a3 
] 1884.8 45.28 104.1 104.7 104.4 107.n •• 5 tiB.n 8h~0 2.8h ~'J.8 78.8 79.3 79.2 80.0 110.5 112.2 lza.a 201.6 lZ.43 
] 18sa.9 ~5.26 10a.l i01.C 104.3 107.(1 ~e5 87.9 85.b 2.41 ~(l.7 7b oG 7q.4 79.1 79.~ 110.5 112.2 124.1 201.6 12.43 
] 1~85.o 45.27 loa.1 104.6 104.3 107." •• 5 68.1 85.A 2.bQ An.7 7H.8 79 •• 7Q.o 79.9 110.5 11202 12403 201. 6 12@.3 
l 11.\1:15.1) uS.28 1011.1 illa e 7 l(ll.a lo7 0 n ",.5 SH.O Sh.n 2.11'1 An.1I 78.7 7'?:J.1I 7q.l 1q.'1 110.5 112.2 124.~ eOl.t; 12.1<3 
3 1885.1 45.28 104.1 10a.7 Iflu.a lo?n •• 5 87.8 85.7 ~.72 80.7 78.8 79.a 7q.2 80.0 110 0 5 112.3 12q.4 201.& 12.aa 
l \1I!l5.2 u5.28 t04.2 joll.t> 104.3 1l)7.n ... 5 87.7 85.5 2.42 fln.7 78.8 1'C\l.3 79.1 1q.9 110.5 112.1 12"1.3 201.1 12.1;3 
3 IRBS.] 45.213 101.1 104.6 loa.3 107.0 •• 5 88." 8~.7 ?5a An.7 78.8 7Q.a 79.1 RO.O 110*5 112.2 12a.3 201.& 12.a~ 
3 IRB5.4 a~.27 Id4.1 104.7 lou.a 107.0 •• 5 88.n R5.q 2.84 A".~ 78.8 I'q.1 7q.l 79.9 Iln.5 112.2 124.5 201.b 12.44 
3 1885.5 t.l5.28 104.1 loa.' 104.4 107.'l •• 5 87.' 85.b 2.1'14 An.? 78.' 7q.4 79.2 79.' 110.5 112.3 124.4 201.6 12.45 
3 IA85.b US.2A 104.2 lna.b lnu.a ln7.(l _.5 87.7 85.5 2.51 Rn.R 78.~ 7q.D 79.1 79.9 II/).S 112.2 124.4 2nl.& l 2 e ua 
] 18H5.7 4S.28 104.2 loa.b Inu.] 107.n •• 5 87.8 RS.b 2.a3 ~o.? 18.7 7q.4 7q.1 8n.o 11n.b 112.0 1~4.q 201.6 12.43 
3 1885.8 45.28 104.1 10u.b I04.u 107.0 •• 5 BH.n 85.9 2.7] ~11.8 78.8 7Q.4 7q.2 79.' 110.5 112.2 124.4 201.b 12.11 
] 181'15.9 45.27 lf1t.1.! 10u.7 j(l4.u l(/7.I' ... 5 88.11 115.'" ?h9 ~n.8 78.8 1Q.4 79.0 79.B 110.5 112.2 lzu.a 201.& 12.4; 
3 tABS.' 1<;.211 10Ll.2 1(14.b lr)LI.ll j(ll." ... 5 !H.1l 85.6 2.6b p.o.A 7!l.8 79.3 79.1 7(j.EI llr..b 112.2 124.1 201.1 12.u3 
:3 1"'8b.o 45.28 \04.2 IOLl.b ln~.3 107.0 •• 5 87,8 85.5 2.40 An.7 78.8 7q.4 7Q.2 79.q I1n.5 112.1 124.3 201.6 12.44 
3 188b.1 US.?1i Ina.l ln4.h 104.J 107.11 •• ~ 87.9 "'5.7 ?~9 ~n.7 78.8 7~.a 79.0 74.4 lln.5 112.1 124.4 ?OI.6 12.41 
:3 ti:l8b.2 4':i.2A lut.l.1 1011.7 104.1J 1('7.n m.'; HM.n 8~.q 2.110 F'I~.'" 78.1' 7~.3 79.1 79.9 110.5 112.2 t211.a 2(,1.7 12.1] 
] 1"80.3 a5.2b IOLl.l l{Jt.I.7 \04.4 H.7.n 0.5 in.1l 1i5.7 2.81 RP.7 71'.8 79.4 7q.l F(l.O 110.4 112.3,124.4 2nt.7 12.1.13 



IOAC TAPE Al'llZ2R 

RUN 

l 
3 
1 
1 
3 
1 
1 
1 
3 
3 
3 
3 
3 
3 
1 
1 
1 
1 
l 
1 
3 
1 
1 

? 1 
~ 3 
V1 1 

3 
1 
1 
3 
3 
1 
3 
3 
3 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
:3 
3 
3 
3 

TIME 
StC 
1~Bo.4 
lfl8&.S 
t1l86.b 
11\80.7 
iEl8b.1S 
1886.8 
188&.9 
1887.0 
1887.1 
1887.2 
1887.3 
1887.4 
1887.5 
1887.& 
1887.7 
1887.7 
1887.8 
1887.9 
1888.0 
lM8.1 
1888.2 
1888.3 
1888.4 
1888.5 
1886.& 
1888.& 
1888.7 
1888.8 
1888.9 
1889.0 
1889.2 
1889.3 
1889.4 
1889.5 
1889.5 
1889.6 
1889.7 
1889.8 
1889.9 
11\90.0 
1890.1 
1890.2 
11:190.3 
1890.4 
1890.11 
iHQI).S 
189il.b 
11190.7 
If'.90.8 
1890.Q 

VEL 
MPH 

€45.~1 
115.29 
115.27 
IIS.21i 
L!5.2A 
115.28 
115.27 
115.28 
1.15.27 
115.2& 
115.28 
IIS.2b 
115.27 
45.28 
45.27 
45.2& 
45.24 
45.13 
44.95 
44.77 
114.5& 
44.35 
44.19 
44.03 
43.88 
43.7& 
43.&6 
43.5b 
43.47 
43.H 
113.23 
43.1'5 
113.08 
43.01) 
42.93 
112.84 
42.75 
42.b3 
42.50 
42.35 
42.19 
42.03 
41.8& 
111.72 
111.'57 
"1.4':1 
111.32 
1I1.2n 
Ll1 • (,9 
LlO.qq 

ACHGV 
VOLT 
10a~2 

104.2 
104.1 
10Ll.l 
10".2 
1011.2 
104.1 
104.1 
104.1 
104.2 
10".1 
104.1 
104.1 
104.2 
104.1 
104.2 
104.5 
105.4 
10&.& 
107.8 
108.& 
109.4 
109.9 
110.2 
11 0.5 
110.7 
110.8 
110.11 
111. (\ 
11 i. 0 
111.1 
111 • 1 
111.0 
111.1 
111 • 1 
111., 
111.3 
111.5 
1 p.8 
112.1 
112.5 
112.7 
112.11 
113.0 
113.1 
It3.2 
! 13.2 
113.2 
113.3 
113.2 

IOA( J)t. y ell "" 

HV 
VOLT 

lOt:.b 
Hili. & 
1 (,4.7 
1011.7 
104.6 
1011.& 
1011.& 
1011.7 
1011.7 
1(14.6 
104.& 
104.7 
1011.7 
1011.6 
104.& 
1011.5 
1011.& 
1011.9 
105.8 
107.2 
108.4 
109.3 
110.0 
110.4 
110.9 
111.1 
111.3 
111.4 
111.5 
ili.b 
111.6 
111.0 
111.7 
11 1.7 
111.b 
111 • b 
11 1 .7 
111 .9 
112.0 
112.3 
112.7 
113.1 
113.3 
113. 1l 
113.5 
113.7 
1]3.8 
113.~ 
113.A 
113.8 

'i/, \r 
V(1LT 

1()4~l.! 

104.3 
101J.1l 
lOU.1l 
H4.1J 
104.! 
104.3 
tOIl.4 
10Ll.U 
104.4 
1()1l.3 
104.4 
11)4.11 
104.11 
1011.3 
104.3 
104.5 
105.2 
10b.3 
107./1 
108.9 
109.11 
110.4 
110.R 
111 .2 
111.5 
111. I> 
111.7 
111 .1\ 
l1i.. Q 

111. 9 

111 • (\ 
111. 9 
111 .9 
111. 9 
111. 9 
112.1 
112.3 
112.5 
112.8 
113 .2 
113.5 
113 .8 
113.9 
l1L1.(1 
11 L! Ii ! 
114.2 
1111.3 
1 14.2 
114.2 

, FV 
VOLT 

tn7.n 
107.1' 
107.£' 
107.£' 
10 7 .(> 
1 () 7.1, 
1 (, 7.0 
107.il 
107.0 
107.0 
10 7 .0 
107.f1 
107.0 
107.0 
107.0 
107.0 
107.0 
107. (, 
107.0 
107.() 
107.0 
107.0 
107.!) 
107.0 
107.0 
1 (17.,) 
107.0 
107.!) 
107.(1 
ln7.(l 
107.0 
107.0 
to7.o 
107.() 
11)7.0 
1(17.0 
107.0 
lli7.0 
107.0 
1·,7.0 
107.1' 
1 (i 7. (' 
107.0 
107.11 
107.0 
1 (J1" (1 

1,,7.fl 
10 1 • " 
lp7." 
1 c7. (, 

SCf.<GA 
A'" P 

=,,,C; 
-.5 
_.5 
•• 5 
",.'5 
•• 5 
•• 5 
•• 5 
-.5 
•• 5 
•• 5 
•• 5 
•• 5 
•• '5 
•• 5 
•• 5 
•• 5 
•• 5 
•• 5 
•• 5 
•• 5 
•• S 
_.5 
•• S 
•• 5 
•• s 
•• 5 
_.5 
•• S 
•• S 
•• 5 
•• '5 
•• 5 
•• S 
•• 5 
•• 5 
•• 5 
•• 5 
•• 5 
_.5 
•• S 
•• 5 
•• 5 
_.5 
•• '5 
_.c; 
-.5 
_.5 
_.5 
_.5 

HI, 
A~ P 
87.7 
87.9 
8R.1) 
fJ7.9 
87.7 
,,~ " 0, • [1 

87.9 
87.9 
87.8 
87.7 
87.9 
88.0 
87.9 
87.7 
87.7 
8&.4 
79.1 
&2.8 
40.3 
18.'# .. .. 

.). , 
.9.7 

.1t1.4 
-,4.2 
.28.0 
.30.7 
.32.2 
.33.0 
.33.3 
.. 33.5 
.33.5 
.32.9 
.32.3 
.32.2 
.32.b 
.33.7 
.35.9 
.39.3 
.411. 4 
.50.7 
-')o.b 
.b1.2 
.bll.U 
_60.7 
.bB.l 
.bR.9 
.09.3 
.oQ.2 
.ol\.b 
.07.7 

"'At. 
A"P 
85.5 
85.t. 
8'5.9 
8'5./1 
f'.5.') 
Ot II 
C"'J'~ 

85.7 
85.9 
85.7 
8'5.U 
85.5 
8'5.8 
85.9 
85.& 
85.U 
83.5 
711.5 
55.8 
31.8 
1 i .1 
.2.q 

-1'5.6 
.23.2 
_2R.8 
-32.1 
.3u.1l 
_35.7 
.3b.5 
_3b.7 
... lb.8 
_36.7 
-3b.2 
_35.5 
_3S.u 
-3& .. 0 
.37.b 
.40.0 
.43.7 
.1l9.U 
_51>.2 
-b2.1 
-bb.2 
.09.2 
_7 1. II 
.72.8 
_73.5 
.13.5 
.73.5 
.73.1) 
.72.(\ 

~!FA 

AliP 
2./17 
2.U5 
2.77 
;>.88 
2.b2 
2.~n 
?b3 
;>.87 
2.77 
2.45 
2.119 
2.80 
2.87 
2.5& 
2.43 
2.R2 
3.17 
3.04 
2.90 
3.2i 
3.b5 
3.bb 
3.45 
3.51 
3.')3 
4.06 
3.77 
3.6U 
3.91 
4.19 
3.74 
3.81 
4.19 
4.23 
3. 9 3 
3.89 
u.28 
1l.59 
II.U2 
4.3& 
Il.be; 
5.05 
1l.97 
4.7R 
4.1\6 
5.211 
5.31 
5.')3 
4. q 4 
5.2n 

TkAtl TkATZ T~AT3 TkAT4 
OF'GF I>EC,F OEGF OfGF 
~r.R 78.9 79.LI 7q.l 
~f1.7 78.B 79.11 7Q.2 
Ar •• 7 7B.7 79.11 79.2 
Rr.A 7R.8 79.3 79.2 
Ao.7 7R.8 79.u 7Q.2 
An.S 18.8 79.4 79.1 
RO.8 7t1.8 79.3 7Q.l 
Ao.b 78.8 79.4 7'1.2 
Ro.8 78.7 79.4 7Q.l 
80.7 78.8 79.4 79.1 
An.7 78.9 79.5 79.2 
80.8 78.8 79.4 79.1 
Ao.7 78.8 79.3 79.1 
AO.7 78.8 79.1l 79.1 
RO.7 78.8 79.5 79.2 
80.8 78.9 79.1179.1 
80.8 78.8 7Q.II 79.1 
80.8 78.7 79.4 79.1 
AO.? 78.8 79.5 79.2 
Ao.7 78.9 7q.~ 7Q.l 
Rn.P. 78.9 79.5 79.1 
~0.8 78.8 79.4 7'1.1 
80.8 78.7 79.3 7'1.1 
Ao.8 78.7 79.1l 79.2 
80.7 78.8 79.4 79.2 
Bo.8 78.9 79.5 79.1 
80.8 78.8 79.4 79.1 
80.7 7B.7 79.3 7'1.1 
Ao.7 7R.8 79.u 79.2 
80.B 78.8 79.1l 79.1 
80.8 78.8 79.4 79.2 
80.7 78.8 79.1l 79.1 
80.7 78.8 79.4 79.2 
Ro.7 78.8 79.4 7'1.2 
Ao.8 78.8 7'1.4 79.2 
80.9 78.9 7q.1l 79.1 
Ao.7 78.7 79.1l 7Q.2 
Ro.7 78.8 79.1l 79.2 
AI).A 78.8 79.4 79.1 
Ao.7 78.8 79.4 79.2 
80.8 78.9 79.4 7q.2 
Ao.7 78.7 79.4 79.2 
RO.7 78.8 79.4 79.2 
80.7 7B.8 79.4 19.1 
~o.R 7A.8 79.5 7q.2 
An.~ 7R.9 79.U 7q.2 
~".7 7R.8 79.1l 19.2 
An.A 78.'1 79.S 74.2 
A',.E\ 7A.B 79.4 11.1.1 
Ar'.7 71\.8 7Q.U 7Q.2 

Tf.\ATS 
(lEGF 

79.q 
f\1).r 
79.9 
79.9 
79.9 
79.8 
79.9 
79.'1 
79.9 
79.9 
79.9 
79.9 
80.0 
RO.O 
79.9 
79.8 
79.8 
80.0 
80.0 
79.8 
,9.9 
79.9 
8u.O 
80.1 
79.8 
79,8 
,q.q 
AO.O 
AO.O 
79.8 
80.0 
79.9 
RO.O 
79.9 
79.9 
80.0 
80.0 
79.9 
79.9 
Bo.o 
79.'1 
Ao.O 
BO.O 
7'1.9 
79.Q 
79.9 
AO.O 
8n.o 
7Q.q 

TCO"'T 
DE.Gf' 
11'0. b 
i 10.0 
110.5 
ltO.b 
110.4 
110.5 
110.5 
110.5 
110.& 
110.5 
110.5 
110.5 
110.b 
110.& 
110.5 
110.5 
110.5 
110.b 
110.5 
110:5 
110.5 
110.0 
110.& 
110.b 
ltO.5 
110.0 
110.0 
110.b 
110.5 
110.b 
110.5 
110.& 
110.b 
110.b 
11 0.5 
110.5 
110.7 
11 0.5 
110 .& 
110.5 
110.b 
11 0.0 
110.b 
110.b 
11 Ci.') 
1lr.b 
liO.b 
1 t O.b 
110.b 

flo.O 110.b 

TE"'1 
DEGF 
112.2 
112.2 
112.0 
112.1 
112.1 
112.2 
112.2 
112.1 
1\2.1 
112.2 
112.2 
112.1 
112.0 
112.1 
112.2 
112.1 
112.2 
112.1 
112.1 
112.1 
112.1 
112.0 
112.0 
112.0 
112.1 
112.1 
112.0 
112.0 
112.1 
112.2 
112.0 
112.0 
112.0 
112.0 
112.0 
112.0 
112.0 
112.1 
112.1 
112.0 
112.0 
111.9 
112.0 
112.1 
112.0 
l' 2.? 
! 12. t 
112.1 
112.1 
112.1 

TlM2 
OEGF 
1211.5 
124.4 
t24.4 
124.4 
124.5 
124.5 
124.5 
124.3 
124.5 
124.5 
124.5 
124.4 
124.3 
124.5 
1211.5 
1211.5 
124.5 
124.5 
124.5 
1211.b 
124.& 
1211.6 
124.3 
12U.& 
1211.6 
124.& 
124.& 
1211.5 
124.& 
124.b 
124.5 
124.5 
1211.5 
124.b 
124.& 
124.& 
124.5 
124.b 
124.b 
124.6 
124.& 
124.5 
121l.6 
124.7 
124.b 
124.7 
i2'1.5 
17".0 
12".7 
1?L1.f-

Tf"'3 ABV 
nEGF VOLT 
201.7 12.43 
201.7 i2.ii3 
201.7 12.43 
201.7 12.43 
201.7 12.44 
20107 12.43 
20t.7 12.43 
201.7 12.43 
2(11.7 12.43 
201.7 12.43 
201.7 12.41 
201.7 12.43 
201.7 12.43 
201.7 12.43 
201.7 12.43 
201.7 12.43 
201.' 12.43 
201.7 lil.43 
201.7 12.43 
201.7 12.43 
201.7 12.43 
201.7 12.43 
201.712.43. 
201.7 12.43 
201.7 12.43 
201.6 12.43 
201.b 12.43 
201.b 12 .. 43 
201.6 12.43 
201.6 12.43 
201.7 12.42 
201.7 12.41 
201.7 12.41 
201.7 12.40 
201.7 12.40 
201.7 12.40 
201.7 12.41 
201.7 12.41 
201.7 12.40 
201.7 12.111) 
2nl.7 12.40 
201.7 12.23 
201.7 12.40 
201.7 12.40 
2(,1.7 12.40 
20t.7 12.40 
201.7 12.40 
201.7 12.UO 
"('1.7 12.40 
2111.7 12.40 



IDAC TAPE Abl22R WAC nAy 91 hf! 

RUN TiME Vc.L BCHGV f,V I' 0 V ~'FV aCHGA All "'AII ""FA THA'tt THATl TBAn THAT4 TbAT5 TCOtlT , E~' t :rE: 112 Tf~(S ABV 
!'lEe MPH VOLT VOLT VOLT \JOLT j\t.'P Ah'P A','P A'-'P N.G~ DEGF DEGF DF('F otGF (lEGF N.fOF DEGF nEGF VOLT 

3 1891.0 4n.89 113.2 113.8 114.2 11)7.(\ ... 5 ",bbaq .,71 • t '5.4., P-1J.8 78.9 79.5 7'1.2 7 q • q itn." 112.1 124.6 201.7 12.40 
3 189 1.1 40.80 113.2 113.8 11£1.2 1 I) 7.0 ",.5 .. ob.l .,70..2 5.23 t'·f\.8 78.9 79.3 7'1.1 7q.q 110.b 11201 12U.4 201.7 12.1.10 
1 1891.2 4(1.11 In.2 113.7 114.1 1 n 7 • () ... 5 ",,65.2 ,,69.5 S.U3 I\n.8 78.8 79.4 79.1 80.1 110.6 11201 124.6 21)1.7 12.40 
3 iSQ1.3 41).60 113,1 113. ,. liL1.! 11)7.0 ... 15 ",04.2 ",68.5 5.13 Bo.7 78.9 7Q.1J. 7'1.2 79.9 l1noo 112.3 124.7 201.7 12.40 
::; iB91.3 4n.'52113.1 n3.7 nll.l 107.0 ",.'5 ,.63.1 .. 07.tI 5.1.17 fl.o.7 78.q 711.5 79.2 'j'q.c;J 110.1:1 '12.1 124.0 21)1.7 12.40 
~ 1391 0 4 /lOo!!/! 113. I 113.7 11401 101.0 ".5 ",cZ.o .. .,b.1l 5.3q Ao.8 78.9 7c;J.i! 79.1 flO.O 110.5 112.2 124.b 201.7 12.40 
1 H\9!. S /l1l.30 Ul.o ~ 13.& 111.1 • Il 11) 70 (' ... 5 ",,')9.8 0>£)3.5 IS.oS 80.7 78.1 79.1.1 79.2 80.0 110.6 1 j 2.1 12&1.b 21)10 7 12@40 
3 18ql.~ 1.10.30 112.8 t 13.5 113 .8 il)l.n ",.'5 .. ':JOeL! .. 00.0 4.Q2 AO.8 73.9 7'1.5 79.1 79.9 110.b 112.2 124.7 2010" 12 e &l() 
:§ 131;)1.7 1.1/).24 112.7 113 o i! 11l.7 lo7 0v ",oS ",52.7 ... Seo? S.17 AOo? 18 0 8 7q.4 7c;J.l 79.c;J 110.5 112.2 1216.7 201.1 12el.lO 
1 18"1.8 'IO.1Q t12.5 113.2 113 0 5 101.0 ~GS .,1.19.5 .,'52.9 '5.32 flO.S 18.9 19.5 79.1 79.9 110.5 112.2 i2IJ.6 201.7 12al.l0 
:; 1891.9 4().lS 112.!! 113.1 j 13.iI j06.CiI ... 5 ",'lb.!? .. So.'5 S.n3 80.8 78.9 7q.1J 79.2 80.0 110.b 112.0 124.6 201.7 12.410 
l 18"12.0 4()olO 112.Ll il2.9113.3 \07.0 00.'5 ",41.1.7 .. aR.S tI.81 80.7 78.7 79.4 7'1.2 ,(j.1I 110.& 112.0 12Ll.b 201.7 U?~40 
:3 11'92.1 40.0b 112.2 112.9 113. i 11l7.0 ",.S .. a2.'1 ",lIb.2 11.<;12 ,1\0.8 78.9 79.4 7q.t 711.'1 110.1:1 112.2 124.& 201.7 1201.10 
:§ 161:12.2 19.99 112.2 112.8 113 .1 \()7.0 ",.5 .. 40.'5 .. 41.1 0 2 5.2'5 80.Q 78.8 7<l.4 79.1 7Q.") 110.b 112.2 12M.7 201.7 12 e l.ll.'l 
1 HI%:.a 19.94 112.1 il2 Q 'j' 11 30 (l !Or.(\ ",.S "'~~ .1 ""2.8 SolI! IIn.8 18.9 79.S 7'*.2 7q.9 110.5 112.2 124.7 201.7 12040 
] 1692.1 39 0 I'l8 11eol n2.e j12.9 107.(\ W) e 5 ",31. ~ ",Lll.11 !J.SS '10.9 78.Q 79.U 79.2 79.9 110.5 112.2 121.1.6 201.1 12.40 
:3 j8q2.~ 39.82 112.0 U2.b 112,8 107.0 ",.15 .. 30 0 13 ",U(\ .ll 11.1\3 @0.1 1S.1 1q.3 710.1 80.0 11007 11201 121.1.6 201.1 12.40 
1 !S92.S :sq.?'5 n2.0 112.6 112.B lo7.!) ... ~ .,35.7 ",:;C).1 5.15 AI).S 78.8 7'1.1.1 7Q.2 80.0 110.b 112.2 124.7 201.8 12.&lCi 
1 !89Z.b 3qo~1 lU.C) 112.6 11<,.8 10 7 0 0 ",.5 ",3!1e Q .. 31'\.8 5.27 sn.~ 7B.9 79.5 19.1 79.c) i10.5 112.2 12'1.1 201.1 12.140 
1 1892.1 3q.~2 111. 9 112.5 j A 2. ~ 10700 ",.13 .. 31J.2 .. 38.2 4.99 AO.f! 78.9 19.£1 79.1 19.q 110.b 112.2 12~.7 201.7 12~I.!O 

(J ~ 1S92 0 8 39.5S 111.9 11gQ~ 11207 107.0 ".5 ",:33.41 .. ]7.6 I.I.B5 lin.? 78.8 19.5 19.2 19.'9 110.& 112.2 1i~£I.& 201.7 12.t!lc 
1:- :s HJQ2.'1 3q.4~ !1.1 0 9112,11 112.b In7.() .,.5 .,32., .. 31 00 5.07 SO.? 78.9 7Q.5 ,9.2 19.9 110.b 112.1 12£1.& 201.7 i2~40 
C)\ 3 1893.0 3fO.42 1 n.B 1120'5 112.7 infeO ",.5 ",32.e .. )6.'1 5.3~ fI(ooll 78.6 79.1.1 79.2 7~.q 110.0 11203 124.6 201.1 12G31 

1 1S9 3.1 H.B 111.9 112.1.! 112.7 107.0 ... 5 .. d2.8 .. 37.1 5.21 80.8 78.8 7Q.14 19.1 7"1.9 UO.6 il2.3 124." 201.8 12~~O 
3 .l1~q3.1 lQ.27 111.9 !i2.l! i12.7 107. f\ .,.5 .,32.7 .. 37.0 4. 99 lAo.7 78.9 1Q.L! 7<,1.3 flo.o ~10ob 112.2 124.1 201. 8 12eilll 
1 iaq3.2 3CJ.20 U1sq lieo4 112.7 10'.0 ",.5 .. 32.2 0300'5 5.02 Bo.8 78.8 7q.5 7C).2 80.0 110.6 112.2 124.7 cO to8 i2.'iO 
3 1893.3 3Q.t3 il1.S 11eo~ 11e.7 ini.n ",.5 "'~lo4 ",35.7 5.31 So.8 76.8 79.4 7'1.1 flooO 110.1 !i2.3 121.1.1 eOl.e i2.~() 

3 iSln.&! 3Q.0c. 111.8 112.4 1l2. '7 ln7.il ",.5 .. 30.Q ",3'5.0 '5.40 BOo7 78.8 1Q.£1 19.1 80.t 110.7 112.3 12&1.7 201.8 1.2.t!O 
3 1893.5 3!'..9Q ! iI..8 11 2.3 112.6 107.1' ... 5 .. 3r..3 .. 311.1:1 '5.12 80.8 78.8 '7Q.4 19.2 80.0 110.b 112.3 121.1.7 21110 7 12.40 
], 18 13 3.6 38.qq i U.S n2.! i12.b iO'.1) ... 5 .. 30.3 .. 34.b '5.12 80.8 78.8 1q.4 79.2 Bo.O 110.~ 112.l 124.'7 201.1 12eQ() 
1 i89307 38.81 11 1.7 ! i2.::\ liZ.'} Anioo ",.5 ",28.7 ",33.0 '5.21 8n.8 78.9 1Q.1.i 74.1 79.9 110.b 112.2 124.1 20108 12.l!(J 
1 11l IH.8 38.ei 111.7 112.] II?S In7.0 ""'5 ",2f1.0 .,3201. 5.51 811.8 78.7 7'1.4 7!?2 Sc.o 110.7 112.3 121.1.b 2/')1.1'1 12.110 
:s !B93.9 38.7. 111.7 112.) 112.5 207.0 ",.5 ",27.3 ",3i.o 5.21' flOo7 78.8 71f.!l 7 Q .3 80.0 110.7 112.3 124.6 201.1' leo!!O 

l 113'HI.O 38.bfl 1!! 0 ., l i 2.2 H2.'I jo7.n .,.5 ",26.7 ",31.1 S.Ot) fI(). I' 7S.Q 7Q.S 7Q.2 7Q.Q 110.b ~12.3 124.1 211 j .7 i2.1.!0 
J lS{)i.l.O lS.b! lil.b 112.2 ~12.4 107.0 0.5 ",2~oq ",30.2 ::; .11-1 /lo.R 78.9 7q.~ 7Q.2 7Q.9 110.6 11.2.3 12&1.1 20 j • ., 12.40 
3 1894.1 38.'51::1 111. 6 112.2 !1?1I i07.(1 ~.5 ,,,is. I ",;?CJ.3 ".52 AO.8 78.B .,9.'5 7" 0 ii' RO.O 11 0.7 112./.1 12M.1 201c R 12.'10 
l til9~.2 31'10'51\ 111 .§ 112,2 11201.1 i () 7. {} "".5 o2 1i c S ",2tl.7 S.Il/> P,r.7 18.8 1Q.U 79.2 19.q UOoC> 112.3 1211.1 cOl. Po 12 •. 110 
3 1~'1403 3t1.1Ii.! !1I.6 H2.1 112.3 jIl7.f\ ... s ..,23.9 ",21'. o"§ '5.20 ROof', 1B.q 1~.4J 79.1 19.q !1 0.6 112. " 12&1.7 201.Po 120/10 
:; H\94.4 3/1oH.nl.~ !12.i1 i12.3 1 {J 7. p ",.5 .. 23.3 ~?7DB 'S.lo 80.H 78.8 7Q.4 7'1.1 79.Q 11n." 112.3 121.1.8 ?01. 11 12.£10 
:3 18 q 4.5 38.32 11105 112.0 112. :3 l!)i'.o ",.5 822.6 ",27.('0 S.I.JS An.§ 7B.8 711.11 74.2 f\o.o 110.b 11203 124 .• 7 201. 7 12.4n 
3 IRqll.6 31'1.2b 111.5 I! 2.1 ! 120 S 11, 0'. <I "'.<; cc.2.1 a2"'.5 S.bl Po./\ 7".9 79.'5 79.2 ROoO 110.6 112. II 124.7 flOI.1l 12.&1(1 
3 1894.7 31\.211 111.S 112.1I 112.2 1 () 7. I' DO'i ~<!1 .7 ",21->.(1 5.3"1 fil\. Po 71\.8 79.1l 7'1.1 79.c;J 110.b 112.312M.7 201.1l 12.ao 
3 11\ 914 06 §Il 013 lil./I 112.il 11 1.? 1{, 7.1\ 0 e S ~il 0 1 .. 2'1 0 6 5.22 F\ I' • " 7~.8 19.4 7~.1 I'n.o 11 (). 7 ! j 20 I.! 124.7 201.1' 12ol.!0 
3 l!i94.c;J 31\.n'5 I 1105 I j i .7 112.0 1 (17 €I ft ce5 .. 2).5 <=29.7 ~.2~ PI1.R 71'1.9 79.S 7'<.2 79.9 110.0 tl?ll 124.R 20 1. H l?.I.IO 
:; tll'<40'< 37.'14 Ileoc 1l2.n 112. (:0 ju i ." "'co:, mji.7 ~/ji'o? 6.40 flo./'. 7q.n 7Q."> 79.2 RO.O 11 O. b 1.12.3 124.7 cOI. R 12 01.10 

:3 !1\9~.O 37'.'!? 112.11 113.2 I i ~." 1(' h. q <OCl:; Q:t4.!Osq ",117. ", 7.88 nO." 7Po.9 7"1.4 74.2 A(l.O 11 (I. b !12.5 121.1.7 201. P 12.40 
:3 11'1'1"'.1 H .'5f) 111.1 113, I 113.(1 ! ,)(-0,'1 c:')o~ ",,2(,0 5 ",3r." 1<.27 f...{\ e 7 71'>.7 79.£1 7'1.2 F (I. ! 11 (). 7 112.4 124.7 201.'" !2.40 
3 1,,9S.2 37.06 1111011 112.? , 120 Ii 1 \' h 0 9 oot; G'4 0 1 ",13.3 1-.42 p. t· 0 7 7R.7 79,l.J 74.2 1\ 11.0 1 1 ( •• 7 112.1.1 124.7 i?(}I.Q 12.l.IO 

3 1f""S.3 .~" • " 1 I 1 () 0.3 ! I 1 0 ~ 111. '2 j "t. q ClO' Co!:> ~.3.4 ~ e II Q f'. ('.7 7!'l.M 7Q./J 7'-1.2 7"1.Q il(lo~ 1120£1 12i1.8 ? 02. i. 12.tll) 
'3 \"Q:'.4 31'>.62 1 t ,) • I ! j I' • P- I 1 ( •• Po 1, ~. q Q)e' i".1J .9 1<."1 p.r.p, 71:\.9 7"1. Ll 7<i.! 74,9 11n.o 11 i?.§ i?'I.7 2 n;? (. 1'>.39 



IDAC TAPE IIb122~ J/JAC DAY ql~ll 

RUN TI'~E:. vEL RCHbV till ,,~ to. Ii "'f-V RCHG/\ "A ~'f. II I:~ " H. ATI TRAT2 TFIA 13 Tf.;ATIl ThOT5 lCONT H.Mt TE'~2 T!: ~3 ABV 
S~C MPto vnLT VOLT VOLT VC'L T ,\I"P .. ~.p A"P AMP [)~ Gf- DE.GF nE.GF flf r;F Of: GF' I),E.GF Df:GF DEGF nE.GF vOLT 

3 1900.1 21.b9 109.b 110.1 1 111.2 t lib. Q -.~ 12.1l 3.11 11.40 FI'I. ~ 71;.8 79.1l 74 .2 flo.l 11 0.7 112.8 12".7 202.1 12.40 
3 1QOO.2 21.29 10 Q .O 110.1 110.2 ir;,.<l _.5 12.'5 3.7 fl.'Iq An.t\ 76.Q 7'i.b 74.2 r.0.0 i1n.7 112.q 1?4.8 202.0 12.40 
3 19no.3 20.'12 109.b 110.1 110.2 IH,.Q _.5 12.5 3.7 ~.49 11.('1.4 78.'1 79.4 7<1.2 70. Q 110.7 113.0 124.0 202.1 12.40 
3 1000.3 20.5b 109.0 Ilo.1 I1n.2 lo)b. O _.5 12.11 3.7 fl. 4£1 A II. fI 78.9 79.5 79.2 flO.!) 110.b \12.9 124.0 202.0 12.39 
3 1900.11 2n.27 109.0 110.t lto.2 1 (,b. Q _.5 12.5 3.7 fI.411 An.9 78.9 711.5 7'1.2 79.11 110.7 112.9 124.7 202.1 12.40 
1 1'100.5 20.03 109.0 110.1 110.2 100.9 -.5 12.4 3.7 8.48 5(\.8 78.8 79.4 79.1 fln.t 110.7 112.8 124.8 202.0 12.40 
3 11100.b 19.A4 109.5 110.1 110.2 11'0.'1 -.5 12.5 3.7 8.lIA Rn.8 78.11 79.5 79.1 RO.O 110.b 112.9 124.8 202.0 12.40 
3 1900.7 19.63 lu9.b I1n.l 110.1 1 lib. 9 _.5 12.'5 3.7 R.4R AII.S 78.9 711.4 7Q.1 Rn.o 110.b 113.0 1211.9 202.0 12.40 
:3 1900.8 t9.38 109.b 110.0 110.2 11'0.9 -.S 12.S 3.7 8.48 111.1.8 78.9 7'1 • ., 79.2 #10.0 110.7 113.0 124.8 202.0 12.40 
3 1900.9 19.14 109.b 110.1 110.2 11;0. Q _.'5 12.11 3.7 8.48 1\0.9 78.'1 79.5 79.2 110.1 11 O.b 113. n 124.8 202.0 12.40 
3 1901.0 18.85 i09.b 110.1 11 n. 2 t (;h.9 _.5 12.11 3.7 11.48 AO.8 78.8 79.(1 79.1 fln.l 110.7 112.11 124.7 202.0 12.39 
3 19n1.1 18.55 109.S 110.1 110.2 10b.11 •• 5 12.5 3.7 8.48 8n.8 78.9 79.~ 79.2 80.0 110.7 113.0 1211.9 20?.0 12.40 
3 1901.2 lA.20 1011.b 110.1 11 n. 1 10b.9 _.S 12.5 3.7 A.48 flo.S 78.8 79.4 79.1 flO.O 110.7 113.0 124.9 202.0 12.40 
:3 1901.2 17.85 109.5 110.1 110.1 1"t-.9 _.5 12.5 3.7 11.48 An.9 79.0 79.5 7'1.2 7'1.9 110.6 113.0 124.9 2(12.0 12.3Q 
3 11101.3 17.50 109.5 11(1.1 110.1 106.Q _.5 12.5 3.8 8.48 1\0.8 78.R 711.4 79.2 80.1 110.7 112.9 124.8 202.0 12.3'1 
3 1901.4 17.12 109.b 110.1 11 n.l l(\h.9 -.5 12.4 3.7 R.U8 Ro.8 715.9 7'1.4 79.1 79.9 110.7 112.9 124.7 202.0 12.40 
3 1901.5 Ib.7& 109.5 110.1 110.2 l0h. O _.5 12.5 3.7 8.48 f\11.9 78.8 711.5 79.2 110.1 110.7 113.0 124.7 202.0 12.40 
3 19(,1.6 Ib.37 100.S 110.0 110.2 Inb.9 -.s 12.5 3.7 11.48 fI( •• 9 7S.9 79.5 79.1 79.9 110.6 113.0 124.9 202.0 12.40 
3 19n1.7 16.02 1011.5 110.1 1 10. 1 IOh.11 _.5 t2.4 3.7 8.48 IIIl.R 78.9 79.4 7'1.1 80.0 110.7 113.0 124.8 202.0 12.3Q 
! 19n!~!! 15.b8 109.5 l1n.1 11 0.1 106.9 -.5 12.5 3.7 8.48 Ao.S 7'1.0 79.5 79.2 80.0 11 O.b 113.0 124.8 202.0 12.40 
3 1901.9 lS.36 109.5 110.1 110.1 10b.9 _.5 12.5 3.7 8.48 80.9 78.8 79.3 79.1 80.1 110.7 112.9 124.8 202.0 12.40 
3 1902.0 15.02 109.5 110.1 110.1 lpb.9 •• 5 12.4 3.8 11.48 RO.8 78.9 79.5 79.3 80.1 11 (1.7 113.1 124.1 202.0 12.40 
:3 1902.1 14.72 109.5 t10.1 11 0.1 1(Jb.9 -.5 12.5 3.7 8.a8 Rn.'1 78.9 79.4 79.1 7'1.9 110.7 113.1 124.8 202.0 12.40 

C":l 3 1902.1 14.38 109.5 110.0 110.1 100.9 •• 5 12.5 3.7 8.47 81l.9 79.0 79.5 79.2 80.0 110.6 113.0 124.8 202.0 12.39 
1..3 1902.2 14.04 109.5 110.1 tto.l IPfl.9 _.5 12.5 3.7 R.47 An.9 78.9 79.11 79.2 80.1 110.7 113.1 124.8 202.0 12.40 
-...l3 19n2.3 13.75 109.5 110.0 110.1 1 (,b. 9 _.5 12.5 3.7 R.1I8 flo.1I 78.11 79.5 79.2 80.1 110.7 113.0 12(1.7 202.0 12.39 

3 1902.4 13.75 109.5 110.0 11 0.1 106.'1 •• 5 12.5 3.7 R.U8 Ao.8 78.9 79.5 79.2 80.1 110.7 113.0 124.7 202.0 12.39 
:3 1902.5 13.09 109.5 110.1 11 n • 1 100.9 ... 5 12.5 3.7 lI.a7 IIO.R 76.11 79.11 79.1 79 .9 110.7 113.2 124.8 201.9 12.40 
3 1902.6 12.80 109.5 110.0 110.1 10b.9 _.5 12.5 3.7 8.47 P.(l.8 78.8 79.5 79.2 80.0 110.1 113.1 t24.8 201. 9 12.40 
3 19('2.7 12.51 109.5 110.0 110. I Inb.q ... 5 12.4 3.7 11.47 fll.o 78.9 79.5 7'1.2 80.0 lln.7 Ill. 1 124.8 201.9 12.40 
3 1902.8 12.17 109.5 110.1 110. I 10b.0 _.'5 12." 3.7 8.48 1\1'.8 18.9 70.5 79.2 80.0 11 0.& 113.0 12'1.7 20i. Q 12.40 
3 19(12.9 11.85 109.5 I1n.l110.1 10b.9 _.5 12.5 3.7 8.41 Ar,.9 78.'1 711.S 1'1.3 80.2 11 n. 7 113.1 124.7 201. 9 12.t.,. 
3 1903.0 11.56 109.5 110.0 110.1 Info.9 •• 5 12.4 3.7 1\.47 8r,.9 78.9 79.5 79.2 79.9 110.6 113.1 124.9 201. 9 12.3-' 
3 1903.0 11.2b 109.5 110.0 11 0.1 lr.b.9 _.5 t2.5 3.7 1'1.47 8(1.9 78.9 79.4 79.2 8n.o I1n.7 113 .1 124.8 201. 9 12.4" 
3 1903.1 10.113 109.5 110.0 110.1 IOh.9 •• 5 12.4 3 •. 7 I3.U7 AI,. q 7R.9 79.5 7'1.2 711.'1 110.7 113.1 124.8 201.9 12.3'1 
3 1903.2 10.b5 109.5 110.0 11 0 ~ 1 10b. 11 -.5 12. u 3.8 8.47 P.(,.8 78.8 79.(1 79.2 80.1 11 0.7 113.0 124.7 201. 9 12.40 

3 1903.3 10.ao 109.5 11 0.1 11 ('I • 1 l0h.9 -.5 12.5 3.7 8.47 81 •• 8 711.9 H.S 1'1.2 Ro.n 110.b 113.1 124.7 201.9 12.4 
3 19('3.11 10.16 109.5 110.n 110.1 II,b. O -.5 12.5 3.7 8.47 #10.9 78.11 7'1.4 7q.l 80.0 110.7 t13.1 124.8 201. 9 12.4(, 
3 1903.5 9.93 109.5 110.0 110. I 1111-0.9 _.5 12. 11 3.7 A.u7 P.(,.8 78.q 79.5 7'1.2 19.9 110.7 113.2 124.8 201. 9 12.40 
3 191)3.b 9.f>b 1'09.5 110.1 110. 1 l(1h.Q •• 5 12.5 3.7 8.1l7 80. 9 78.9 79.a 7Q.2 110.0 110.R 113.1 124.8 201. 9 12.40 
3 1903.7 11.43 109.5 110.0 1 1 ('I • I t (,/:). q _.5 12.u 3.7 h.1I7 f\n.8 78.9 79.5 79.2 80.1 110.b 113.1 124.7 201. 9 12.40 
3 19(13. A 9.17 109.S 110.1 t 1001 11~ b. 9 -.5 12.4 3.7 B.1l7 P.(I.9 78.'1 79.5 79.2 Ao.l 110.8 113.2 1211.A 20t. 9 12.40 
3 1903.9 P..139 109.5 110.0 I 1 (l • 1 l0b.9 -.5 12.5 3.7 P..47 Ro.8 78.9 7'1.4 7Q.2 IIn.o 110.7 113.i:1 124.7 2nl. 9 12.4n 
:3 1903.9 A.tt3 ! 0'1.5 11n.0 I 1 n • I 1 (·to. 9 _.'5 1".1l 3.7 R.1I7 11(1.9 79.0 7'1.5 7'1.2 79.8 11 n. 7 113.2 124." 20 1. 9 12.311 
3 19011.0 P..30 109.') I1n.o 11 n.t 1116.'i _.5 12.4 3.7 R.lIb 1'(1.9 78.8 79.4 79.2 ho.l 110.7 I 13. I 12a.R 201.9 12.40 
3 19n1l.l 8.11 1011., 110. n 110. I Inb.9 •• s 12.3 3.7 8.ab fln.S 78.8 711.4 7Q.2 AO.o 110.#) 113.n 124.7 201. 9 12.39 
3 1904.2 ;.85 iOq.S i 10. (l i 1 il • i i Il~. q _.5 12.4 .. .. 8.40 fln.9 78.9 79.5 79.2 ~(\.O 110.7 ! 1 j= 2 !?q.7 ?O!e 9 12.39 ~. , 
3 1904.3 7 • .,7 10q.~ 110.0 1 In. 1 11'".9 =.5 12.11 3.7 11.47 Rn.8 78.8 79.11 79.1 81i.0 110.7 1 I ,~. 2 12 /J.8 201.'1 12.40 
3 19(14.4 7.27 In9.') 110.n 11 0 • I 1 I. "'. Q -.5 12.4 3.7 (;.4b Ao.8 78.11 7'1.5 79.2 Au.O I 10.7 11 3.2 l?lI.p, ?ill." 12.39 
3 1'104.5 7.01 109.') 11 0.0 110. I 1,,1:>.'1 _.5 12.~ }.I:' 11.46 Ao.9 78.8 79.4 79.2 BO.O 11('1.7 11~.2 1?4.R 201.1'0 li:1. 



XDAC T~PE: I.612?'" ILIAC 01>" q t r, {, 

RUN TI ~.,t. vEL FlCHGV I'lV '111" I,' F V RCh(',f, H {\ ~'A 1\ "F .~ TFATI Tf· A T 2 T RAT 3 rr .. T4 Tt. i. T5 TC O~i T H:f'lj TE~'2 Tf M 3 AS 
SEC "'P~ VOLT VOLT VOL T \, tiL T AI •• F' ~~"Y AI·P ~MP (;fl"f' Dr.Gf rH:GF fH.GF N GF pEGf Du.a· DtGf flE.GF VOl.' 

3 19{'4.6 b.71 11)Cj. ':) 110. (I 11 i1 • 1 1,,11.<1 ",.5 t 2 ./.1 3.1'1 R.4b AI1.1< 7fl.Q 7Q.'; 79.3 A0.i:' 110.7 113.2 124.7 201./1. 12.4 
3 1904.7 6.46 10q.5 110.0 1 1 t1 • 1 1r..,.Q ... s 12.5 3.7 H.40 IIr •• q 78.9 7q.5 79.2 tlo.l 110.7 113.2 1214.8 201.8 12.3· 
3 190Q.8 6.18 10Q.':I 11 0.0 1 10.1 11'6.~ ",.S 12.5 3.7 R.1l6 1:\ I •• " 7d.8 79.4 79.2 fln.l 110.7 113.2 124.8 201.fI 12.3" 
3 19ntl.8 5.qQ 109.5 110. 0 11 0.1 ! (, h. q ..,.5 12.5 3.7 fl.46 "o.q 78.9 19.5 79.2 lIO.O 11 O.b 113.2 124.8 201.8 12.n 
:3 1904.9 5.6$ 109.') li(\oO 11 0.1 Il'b.Cl ",.5 12.Ll 3.7 13.46 f<n.~ 78.9 7q.4 7<1.2 80.0 11 o. 7 11301 124.7 201~8 12o]~ 

:3 1<105.0 ".3b !oQ.5 110.{J I 1 no 1 io6.'-I "'0 5 12.11 3.7 R.ill) l1'l.8 7i\o~ 711.'4 ;9.1 1'10.1 110.1'1 i 13.2 124.1:\ 201.8 12.&10 
3 19 u5.1 500b lu9.S 11 0.0 11 n • 1 11)6.<:) ",.5 12.4 3.7 8.1.16 R(\.S 78.'9 79.b ;<1.3 ROol 110.7 113.2 12".9 201.8 12QI.!O 
3 1905.2 11.75 10'1.5 110.t1 llnel lo7.fl ",.5 12.4 3.1 8.40 tlo.8 7<1.0 79.S 79.1 7<1.'1 110.7 113.3 t24.8 201.8 12.46 
!l 1<1115.3 ll.lJe 109.5 110.0 110. j 1 \',b. q ",.5 i2 05 3.7 A046 1'1.(1 78.9 79.11 79.1 flo.r> 11 0.8 113.3 12L1.1f 201.8 12.410 
:5 19n5.4 4.19 109.5 110.0 1 ! no 1 1 H:o.q .,.5 12.4 3.7 11.46 Rn.9 78.9 79.5 711.2 bod 110.7 113.2 124.8 201.8 12840 
3 1905.5 3.91 109.5 11 0 0 0 1 1 () • 1 10"'.9 .,.'5 12.~ 3.7 8.46 Por).8 78.'1 79.5 7q.2 Sn.l 110.1 113.1 12~.q 201.8 12.11\l 
l 1905.6 3.b2 10Q.5 110.0 11 0 o! lGh.<./ ",.5 12.4 3.7 8.46 1\0.9 7S.q 7r,).11 79.2 110.1 11 0.8 113 0 2 i2IJ.8 201.8 li! 0 i!O 
3 1905.7 3.36 1.0'1.5 11 0.0 11001 1 of •• II ",.'5 12.IJ 3.7 1I.4b Ap.€- 78.q 19.5 7<:).2 /'lO.O 11 0.; 113.2 124.8 201 e 8 12e40 
:) 1905 .. r 3.09 10~.S 11 0.0 11 0.1 job.1;l o.'S !2.1.1 3.7 8.46 AI).9 ;9.0 19.4 79.1 79.Q UO.1 11362 124.8 201.8 12.39 
3 iC)u5.8 2.81 10Cl.5 110.1) 11 0.1 l(1e. q ",.'5 12.4 3.7 A.a') f\f>.q 78.9 79.Ll 79.2 80.1 110.; 113.2 1l~£I.8 201.8 i2.l~ 
3 190'5.9 2.53 109.5 11 0. 0 110 0 I 11\~.q "'G5 ie.t! 3.7 8.111:! I'In.7 78.9 79.5 7".3 80.1 110.8 113.2 121.1.1 201.1 12G~@ 
3 l<;)Ob.O 2.24 ln9.5 110 0 0 111'1.1 lue. 9 "".5 12.4 ~.i 8.46 AneS 7S.Q 79.':1 111.2 80.0 11 0 0" 113.2 121.1.8 201.8 12.0110 
:§ 19M>.i 1.97 109.5 11 0.0 110.1 106.9 ",.5 12.5 3.6 Pt. IJ 6 Rn.8 7A..Q 19.4 79.2 81).1 11 0.8 113. :5 124.8 201.; !.2G~Q 
:5 1'106.2 lo1~ 109.5 UO.O 110.1 ir.h.<;) "or:; 12.5 3.7 1'1.45 RO.f>. 78.9 79.'5 7<;).2 1\0.0 110.6 113.3 121.1.8 201.1 ~2.€!(j 
] !9nb.;) .00 10'1.5 110.0 11001 106.9 ",.5 12.4 3.7 8.45 So.e) 79.1) 11f.e 79.2 80.0 1100El 113.3 12&.1.8 201.7 12 .. 1~ 

(") l 19(1& .1.1 .00 109.5 110.0 11 (). i ice.'! ... '5 12.l! 3.7 8.4e 1'1. 0 q 18.q 19.5 1<1.3 80.0 110.7 11302 1244.1 201.1 12~40 1- ~ lQ06.S .00 10<1.5 11 0.0 11001 t06.Q ..... 5 12.M 3.7 f\.4'5 !\(l .8 78.8 '79./J 7<;).2 50.1 110.'1 113.1l 124.8 2olo" 12.40 
00 3 190e.b .00 1.0Q.5 11 0.0 11 0,1 ! !'b. q .,.'5 12.1< 3.7 1'.46 1\(10 9 7f\.q 79.5 79.2 IIn.o 110.7 11].3 124.8 20191 12e39 

:§ lqOb.o .00 109.5 110.1) 11 0.1 ir>6. q ",.5 12.4 l.i' 8.45 8(1.8 79.0 79.5 19.3 lIO.O 110.1 113.2 124.8 201.1 12e!4<i 
l 1906.7 eOO 1/)9.5 UOell 110.1 I (i6.<1 ",.'5 12.<; 3.7 t'I.'15 I'In.11 78.q 7q.5 79.2 e.o.O 110.8 113.3 121.1.7 201.'7 12.&10 
3 1906.8 .00 109.'S 11 0.0 110.1 1 I) /). Q ,",05 12.14 1.7 8.45 8n.7 7S oq 79.1J, 19.2 en.l 11 0.8 113.2 124'" 201 Q 7 1203~ 
:3 1'106.'1 .00 10Q.'S i1o.0 11 (j.! 106.<;) .,.5 le.1l 3.1 8.11S 1\0.8 78.q 79.:' 1q.3 fiO.O 11 0." 113.3 Uti • ., 201.7 l~@~O 
3 1907 e O .00 10'il.5 11 (\.0 110. ! ln6.9 ... 5 12.1l 3.1 1'\.45 1\( •• q 78.1jl 7<:J e ll 79.1 79.9 11 0 0" 113.4 124.8 201.1 i2~«I{l 
3 1901.2 .00 loq.~ 1 H). I) 11 0.1 1no. 11 ... 5 12.4 3.1 8.45 RO.8 1Q.o 7q.D 79.2 80.0 uo.; 113.3 124.1 201e" 12.~O 
3 1I?Jo7.3 .00 10'<.!) 110.0 11 0.1 1(1e.9 ",.'5 leot! 3.7 8.4'5 Rn.9 7S.4? 79.4 711.2 SOol 11 0. 8 113.2 124.7 201.6 t2.!~ 
3 i'i!n7.11 .(1) 109.5 no.o 11 n.1 11)6. q ",.'5 l? Ll 3.7 8 e M5 A(1.1 78.8 7'=1.e 79.3 1\ no 1 i10.8 113.3 1211.1 201.6 12.~f) 
:§ 19n7.5 .00 10'1.5 11 0.0 11001 I ,)(). 9 ",.5 12.5 3.1 ~.M'5 flr.9 711.Q 7~eS 7'1.2 79.Q 11 0.1 11303 !2~.'? 20 leo 12o]~ 
:3 1901.'5 .00 !09.S 11 0 00 110.1 lOb.'? "".5 12.Ll 3.7 ~.45 110.9 78.9 19.4 7'1.2 80.! 110.8 113.3 12Q.8 201o@ !.ilei.;O 
:3 1907.b .00 109.5 111).(\ 11 0 • 1 1 r.ll. q "''5 12.4 3.'Il Ro4S Pr.S 7fl.'li 7'11.5 ;9.3 An.l 11 (1. ')' 113.2 12".8 201.6 1.2.~C 
:5 1907.1 .00 109.15 110.u 110.1 11'0."1 ",.5 12.4 3.1 8.45 I\f'. q 78 0 <;) 79.5 79.2 80 .() 11 0.8 113.2 124.7 20 lab li2.4Q 
!l lQo1.8 .00 10q.~ 110. Ii 11 () • 1 1 IiI>. <1 ",,0", [2.4 3.7 8.4~ f\(\.9 78 08 7CJ.1.! 79.2 "'0.1 11 008 U3.3 1214.1 201.6 12.l!O 
3 191,Ji.Q .00 io<;).5 111').0 11 ().1 106.9 ",.5 12.1.1 3.7 8.4'> Ap.8 78.Q 7'?~ 79. :5 80.r. l! 0.1 113.4 12t!.1 201.b 120&10 
3 1908.0 .00 10'1.5 1\0.0 1 1 no 1 1'J6.Q ",.5 12.'::> 3 0 7 8.115 MO.q 79.0 7q.~ 7'1.2 AO.O 11 0.13 113.4 i2~eB 201c b 12.40 
:3 1905.1 .00 10qo~ 11 o. rl 11 n • 1 I ()6. Q Q o 5 12.Ll 3.7 8.1.15 Rt. 9 7S e q 19.4 79.2 flOoi 110.8 1!3.~ 124.7 201.6 12.40 
3 1908.2 .00' 10').5 110 0 (1 11 (10 1 11, t, < Q 'l3Io:; 12.4 3.7 !l.W' Rn.9 78.'1 19.5 79.3 80.0 110.1 1 j 3.2 124.8 eO j .6 12.40 
:5 1906.3 .00 109.':> llll.0 I 10. 1 11'1:1."1 ",.5 12.4 3.7 1'1.1.15 1'I!l.9 78.9 19.5 79.2 HO.O 11 0.7 113. " 124.7 20,.6 12.40 
3 19116.11 .00 l(jq.~ 11 o. (l 11 o. 1 ! ,',f.,. 9 ~o5 12.5 3.7 8 0 45 Po r'. q 71'<.9 79.1J, 7'1.1 "'0.1 1100 !'l 113.£1 124.7 201.6 12.1.10 
:3 1908.(1 .00 10'1.5 I j 0,0 11 I) 01 j c/'). \;I 0'''' 12.U 3.7 1;.'i5 H{,.9 ')'8.q 19.5 7'1.3 80.1 110.B l13.4 t2ll.7 201.6 t2.iI() 
3 1908.5 .Ofj 10<1.5 lin.o 111) • 1 l('~." e3 5 12 0 4 3.fI B.l.I') RO.I'- 79.0 7".6 74 .3 7'i1.Q 11 0 07 113. :3 124.7 201.'5 12.~O 
3 19118.b .00 109.!) 110." 1 1 (l • 1 l!'h.<I ... ') 12 0 5 3.1' 1\.'1':> Rr.Q 1~.Q 79./1, 7<1.2 P,0~1 !10.9 113. :3 124 • ., . 201.5 12040 
3 1908.7 .00 iuQ.S 11 o. () 11 (l • 1 l(>h.q e:)~ 12.&1 3.1 .'} .1,,) ,0.0. '" 113.'1 H.5 7<1.3 Ro.2 11 (I. f\ 113.3 124.7 201 6 5 12 e 4t'l 
3 1911fl.8 .00 1.19 0 5 Ito.!) 11 o. t ! ( • .,. II =0'5 U'c":> 3.7 13.45 f\ r,. 9 78.9 79.'3 7"1.3 Rn.o 11 0.7 113.4 124.8 201.5 12.4t'l 
:5 19 '1M. <) .00 in".':! j!Oe O 11 0.1 jf".'" ~ . ., 12." ""5.7 8.44 fl.l • () 1M." ;Q.4 79.c. f',n.o 11(1.Q 113.5 124.9 201.5 12sll0 
:3 19!19.0 .on IPQ.':l 11,.) • n I 10.1 11 ~ 0 t4 ~ . ., 1;:>. q 'i,." RoilS HI •• 9 7tl.'J 19 • <; 7 q .3 FlO.! 1ln.fI 113.4 124.7 2(11 • '5 12.4() 
3 iqn9.1 .00 109." l1n.v 1 H.1 1 ~. /) 0 <J ... o, 120 4 3.8 P..I.\I.I I< I' • " 78.'>1 i'~.~ 7\:1.2 A.).O 110.8 113.3 121.1.7 201.5 12~39 



IDAC TAPE Ao122 R llJAC ~jI'r Qlh" 

RUN TIME VE.L RCI"IGV BV ~·'I, V ~'F If RC ... GA HI< ~:A A '·'f't. H,ATI TBAT2 TBAll THAT4 TBATS TCONT Tt1l-11 TEA.le! TE M3 ABV 
SEC MPI1 VOLT VOLT VOLT lillL T At4P A r-f' AMP Af1P IllGF I)EGF DEGF OlGF DF:GF OEGf DE.GF DEGF ('lEGF vOLT 

1 18'15.5 3b.SA iClq.q 110.S lin.a ~ ftb. q c.: 
I" '" ?o ~.51 ~(\.7 78.9 79.5 79.2 80 8 0 110.b 112.4 12".7 202.1 12.40 _oJ ... I ="-' 

3 1895.0 30.15 109.9 110.5 l1n.5 lf1t-.9 •• 5 11.7 :3.1 8.52 "'0.7 7~.8 7'1.4 79.1 79.9 110.0 112.3 124.7 202.1 12.40 
3 1895.7 35.95 109.9 110.1.1 110.5 11)".9 •• 5 12.0 3.3 8.52 1'\1).9 78.8 7q.1.I 79.2 80.0 110.7 112.5 124.7 202.2 U.40 
3 11195.8 35.70 109.8 110.4 110.4 1"0.9 •• 5 12.0 3.3 8.52 lIo.~ 78.8 79.4 79.2 AO.O 110.b 112.4 124.8 2n2.2 12.40 
1 1895.5 35.117 109.8 i10.4 11n.5 lfJo.9 ... S 12.2 3.4 1:1.52 flo.8 7S.q 79.5 79.2 79.9 110.0 112.5 121.1.7 21)2.1 12.39 
3 IS9S.q 35.08 109.8 110.3 110.4 11'0.9 •• 5 12.2 3.5 ;;.52 A(I. a 78.q .Q J. 7Q.2 Q" 1\ tt"_'7 112.5 12~.7 cO2.! 12.40 , ..... 11,1 'J • U .... v • , 

3 1890.0 34.72 109.8 110.3 110.11 100.9 •• '5 12.2 3.4 8.51 Ao.7 78.9 79.11 79.1 80.0 110.0 112.4 124.7 202.1 12.40 
3 til '1 0 .1 ]4.40 109.8 110.3 110.4 11)0. 9 •• 5 12.2 3.4 8.51 110.11 78.6 7q.1I 79.1 ~(I.O 110.0 112.5 124.7 202.1 li.40 
l 1896.2 ]4.12 t09.7 110.3 l1n.4 1 f;b. 'l .... 5. 12.2 3.4 fI.52 1'\( •• 8 78.8 79.4 7'1.2 79.q 110.5 112.5 124.7 202.1 12.40 
3 1896.3 33.90 109.7 110.3 110.4 lrob.1,/ •• 15 12.2 3.5 R.Sl Rr .• R 78.9 79.5 7'i.2 79.9 110.b 112.5 124.8 202.1 12.40 
3 1890.4 33.69 109.7 110.3 110.4 10".~ •• 5 12.2 3.5 R.51 II(I.R 78.8 79.5 79.1 aO.l 110.6 112.6 124.7 202.1 li.40 
3 1896.5 33.50 109.7 110.3 Iln.4 1 f;b. 9 -.5 12.2 3.5 8.51 8h.7 78.7 7'1.4 79.2 80.0 110.7 112.5 124.7 202.1 12.40 
3 1896.0 33.33 109.7 110.3 110.3 Illb.q •• 5 12.3 3.5 1'1.51 110.8 78.8 TQ.4 7Q.2 79.9 110.0 112.5 124.8 202.1 12.40 
3 1896.7 33.16 109.7 110.3 110.3 l()o.q -.'5 12.2 3.5 8.51 Ao.8 78.8 79.4 7q.3 flo.o 110.0 112.5 124.Q 202.1 lZ.40 
3 1896.7 32.Q9 109.7 110.2 110.3 loc.o •• '5 12.3 3.5 8.51 A().9 78.q 79.5 7Q.t 79.9 110.& 112.5 124.9 202.1 12.40 
3 189&.8 32.82 109.7 110.2 110.3 100.9 •• 5 12.3 3.6 8.51 80.7 78.9 79.4 '79.2 80.1 11 0.7 112.5 124.8 202.1 12.40 
3 1896.9 32.62 109.7 110.2 110.3 10&.4 •• 5 12.3 3.0 8.51 An.8 78.8 79.5 79.1 79.9 110.& 112.5 124.7 202.1 12.40 
3 1897.0 32.42 loQ.7 110.2 110.3 1!lb.9 •• 5 12.3 3.5 8.'51 ~0.8 78.8 79.3 7Q.2 80.1 110.7 112.5 124.7 202.1 12.40 
3 1897.1 32.11 109.7 110.2 110.3 10#).9 •• 15 12.3 3.5 8.51 811.7 78.8 79.4 79.1 79.9 110.6 112.6 124.8 202.1 12.39 
3 1897.2 31.Q4 109.7 110.2 110.3 10b.9 •• 5 12.3 l.S e.5j ;;n.8 78 .• q 7Q.5 7q.l 79.9 110~6 1!2.b 124.8 202,1 U.40 
3 1897.3 31.6'1 109.7 110.2 110.3 10&.Q •• 5 12.3 3.6 8.50 lIo.q 78.9 79.5 7q.1 80.0 110.& 112.0 124.8 202.1 12.40 
3 1897.4 31.40 109.7 110.2 110.3 100.9 •• 5 12.3 3.6 8.50 flo.S 78.8 79.4 7q.2 ~o.o 110.7 112.0 124.7 202.1 12.40 
3 1897.5 31.24 109.0 110.2 110.3 1()#).9 •• 5 12.4 3.7 8.51 ~n.8 78.9 79.4 79.2 1'10.0 110.6 112.7 124.8 202.1 12.40 

(") 3 1897.0 31.03 109.7 110.2 110.3 10b.9 •• 5 12.5 3.7 8.50 80.9 78.8 79.4 79.1 80.0 110.1 112.7 124.8 202.1 12.40 
1- 3 1897.6 30.82 109.7 110.2 110.3 10&.9 •• 5 12.4 3.7 6.51 ~'" 7 78.Q 79.4 79.2 79.Q 110.& 112.7 124.8 202.1 12.40 
\.0 3 1897.7 30.bO 109.7 110.2 110.2 Ino.9 •• 5 12.'5 3.7 8.50 AO.B 76.9 79.5 79.2 79.9 110.7 112.7 124.8 202.1 12.40 

3 1897.8 30.30 109.0 110.1 110.2 10h.9 •• 5 12.U 3.7 8.50 80.7 78.8 79." 79.2 79.Q HO.7 112.& 124.7 202.1 12.40 
3 1897.9 30.08 109.& 110.2 110.2 10b.Q •• 5 12.5 3.7 1'1.50 flO.8 78.8 79.4 79.2 flo.O 110.7 112.7 124.7 202.1 12.40 
3 1898.0 29.74 109.& 110.2 110.2 100.9 •• 5 12.1.1 3.7 8.50 80.7 78.8 79.1.1 7'i.2 79.9 110.7 112.8 124.8 202.1 12.40 
3 1898.2 29.01.1 i09.& 110.2 110.2 lo~.q •• 5 12.5 3.7 8.'50 Ro.7 78.9 79.5 79.2 110.0 flO.7 lt2.7 124.8 202.1 12.40 
3 1898.3 28.67 109 .6 110.2 110.2 lob.9 •• 5 12.4 3.7 8.50 R(,.8 78.8 79.4 79.1 1'10.0 110.7 112.7 124.8 202.1 12.40 
3 18Q8.4 28.32 109.0 110.1 l1n.2 100.9 •• 5 12.5 3.7 8.'50 1'\(1.8 78.8 79.U 79.3 flO.O 110.& 112.7 124.8 202.1 12.40 
3 1898.5 28.01 109.b 110.1 110.2 tno.Q •• 5 12.5 3.7 R.50 ~o.9 78.9 79.4 79.1 79.9 110.0 112.8 124.9 2n?1 12.40 
3 11\98.5 27.73 109.& 110.1 110.2 In&.Q •• 5 12.5 3.7 8.51) flo.8 78.8 79.4 79.2 RO.o 110.& 112.7 124.8 202.1 12.40 
3 lB'18.& 27.43 109.0 110.1 111).2 IOb. Q •• 5 12.'5 3.7 8.49 An.S 78.Q 79.S 79.2 RO.O 110.& t12.7 124.Q 2o?1 12.39 
3 1898.7 27.1'5 109.0 110.1 11 0.2 10h. 9 •• 5 12.5 3.7 R.tl9 p., •• '" 78.8 79.4 79.? 80.0 110.7 ltl.7 124.7 2,)2.1 Il.40 
3 1898.8 2&.8'5 109.0 11n.l 110.) lob.9 •• '5 1<'.'5 3.7 8.'50 fI t, • fI 78.Q 79.5 H.2 79.9 110.6 11 i? 7 124.7 2(1?1 12.40 
3 \8'#8.9 20.57 1 09. b 1 If,. 1 l1n.2 In''.'1 •• S 12.5 3.7 8.'50 A(,.9 7B.9 79.U 79.1 79.9 111'.7 11 C. 1\ 121.1.'1 2(,2.1 12.40 
3 18'19.0 2&.29 ln Q.o 11".1 110.2 10b. q •• 5 t2.'5 3.7 E;.u9 fll) .8 78.6 79.4 7Q.2 flo.O 110.1) 11.('.7 124.8 (' 02.1 12.39 
3 \fl99.1 2'5.Q9' 109.0 l1 n.1 110.2 l('o.q •• 5 12.5 3.7 "'.lIq lIo.R 78.9 7Q.S 79.2 1\0.0 110.h 112.~ 12u.':I 2O?1 12.40 
3 \I:~99. 2 25.1',7 109.b Itc,.! 1\0.2 1 (11'1. Q _.5 li?LI 3.7 8.U9 An.8 78.8 79.IJ 79.2 flo.n 110.7 112.7 1?4.7 ?r.?1 12.40 
3 \899.3 2S.2'l Inq.b 110.1 110.2 Inh.9 _.5 12.5 3.7 P.1I9 AIl.7 78.8 79.4 7Q.2 80.1 111'.f:> 112.Q 124.8 21,2.1 12.1.10 
3 11\'1'1.4 21.1.87 In9.o 110.\ 11 II. 2 1 'ih. 'I •• r, 12.5 3.7 p./,j'l H0.9 78.Q 79.4 7'i.1 7Q.9 11 r .• 7 1) 2.9 124.~ 202.1 12.40 
3 1899.4 24.1.10 10 9 .& 110.1 1 \ (I." 1(\ n. Q -.5 12. 4 3.7 F:..11 0 Ar-.7 78.~ 7q.S 7'l.2 ile.o 110.& 112.1,/ 121.1.9 2n2.1 12.1.10 
3 1"''1'1.'5 24. /JS 109.0 11 n .1 lin.? ,,,,,.Q -.5 12." '.7 F.lIq fI,). Q 7A.9 79.~ 7'<.1 7Q.1,/ 11 r.'" 112. II 12u.9 2('1?1 12.40 
:3 l AQq .o Z~.60 loq=b 11f)~! ! ! n.? t ('he q -e5 11.. 11 3." A.lIq ;l..' • '" 7n.t; 7Q.1I 7Q.l lio.n 110.6 112.1 124.b 2(12.1 12.40 
3 P;'Iq.7 n .. ?7 I ,) q • b 1 1 r, • 1 1 lo.? \(.".9 _.5 12. IJ 3.7 p'."Q hp.~ 71',.9 7q.~ 7'1.3 ;.t. I, • l) 110.6 112.9 121.1.7 21'2. i i2.39 
3 lF1QQ.8 ??8b In9.t> Un.\ 1111.) I" .... " •• C; 12.<; 3.7 h.lIQ ~.,\. p., 711.Po 7Q.':J 7<;.1 7'1." Ilr..b 11i'.Q 1?4.1 2(\;>.1 12a39 
:3 11I'1'1.Q n.1I 7 \.,Q.b 11,).1 11,). ? 1"" .lI _.r, 12." 3.1 h.Ll'1 ,.. I' • " ,,,,.'1 7Q .Il 1~.2 1< I! • I 11 0.7 112.9 121~ .1:1 202.1 12.3q 
3 lQ('u.o ;>2.07 111 'I • t> \ I I' • 1 \ I ,) • i.' I, to. 'I -.5 12.':) 3.7 ".,,'1 iJ,,\. Q 7r'!.Q 7Q.~ 74.1 F.I'. (1 ttC.1:> 112.8 124.8 20;".1 12.40 
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Figure D-l. Vehicle Velocity, Test No.6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-2. Road Load - hp, Test No.6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-3. Battery Output Power, Test No.6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-S. Battery Voltage, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-6. Battery Current, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-7. Motor Field Current, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-S. Motor Field Power, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-9. Motor Armature Input, Power Test No.6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Figure D-lO. Motor Armature Power Out, (Regeneration) Test 6: Driving Schedule 
D Range at 40% Battery Depth of Discharge 
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F~gure D-ll. Motor Armature Voltage, Test 6: Driving Schedule D Range 
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Figure D-12. Motor Armature Current, Test 6: Driving Schedule D Range at 40% Battery of Discharge 
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Figure D-l3. Motor Speed, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge 
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Table E-l. Dynamometer and Track Test Results 

Distance Cycle Battery Motor WH 
Test Traveled Cycles Distance Temp. of Temp. of From 

No. Description Miles Driven Per Miles Before/After Before/After Battery 

3 Range at 55 mi/h 44.8 74/91 69/237 11707 

4 Range at 55 mi/h 43.8 72/87 71/238 11321 

5 Range at 35 mi/h 79.5 72/83 76/120 15089 

6 Schedule D Range 25.8 26 .992 72/87 73/242 9045 

7 Range at 35 mi/h 84.8 75/86 79/119 15226 
I::tj 
I 8 Schedule D Range 26.8 27 .992 75/90 74/238 9372 N 

9 Range at 35 mi/h 80.4 73/83 73/159 15038 

10 Schedule B Range 47.4 234 .203 70/82 74/131 16570 

20 Schedule C Range (Track) 41.9 117 .358 74/97 b81/l37 13320 

21 Schedule C Range (Track) 41.3 116 .356 72/97 b8l/137 c 

24 Schedule C Range 38.6 107 .360 83/100 78/164 13170 

25 Schedule C Range 36.7 104 .353 74/92 71/160 12687 

a Average of five batteries 

b External motor surface temperature (all other entries were from sensor internal to motor) 

c Hardware problem, no data obtained for the paramter. 



Table E-1. Dynamometer and Track Test Results (Continuation 1) 

wn Wh Wh Wh Wh to Ah Ah Regenerative 
to From Battery to Battery Battery Battery Fraction 

Armature Arm (Regen) (Regen) Field Recharge Discharge Recharge % 

11457 189 184 c 19069 118.7 149.3 1.6 

11072 61 61 c 17422 114.1 140.2 0.5 

14089 99 85 664 22949 149.9 184.0 0.6 

8561 265 241 I. c;.n 14192 91.9 115.6 2.7 "TJV 

14292 11 10 835 22005 152.3 181.1 .06 

t::l 
8877 268 241 390 15175 94.2 118.4 2.6 I 

w 

14014 10 8 836 21922 147.4 175.2 .05 

14063 552 431 2297 23907 c 192.4 2.6 

11680 850 670 1420 c 135.3 167.1 5.0 

c c c c c 135.9 160.5 c 

11601 454 343 1315 18651 132.0 156.0 2.6 

11184 409 306 1282 18309 127.7 153.0 2.4 



Table E-1. Dynamometer and Track Test Results <Continuation 2) 

Battery Battery Battery 
Test Eff. Wh Eff. Ah Economy 

No. % % mi/kWh 

3 61.4 79.5 3.829 

4 64.9 81.4 3.866 

5 65.7 81.4 5.270 

6 63.7 79.5 2.852 

7 69.2 84.1 5.571 

8 61.8 79.6 2.862 

9 68.6 84.1 5.348 

10 69.3 c 2.863 

20 c 80.9 3.146 

21 c 84.7 c 

24 70.6 84.6 2.931 

25 69.3 83.4 2.894 

E-4 



APPENDIX F 

ERRATA-ROADLOAD ERROR 

F-l 



APPENDIX F 

After the tests described in this report and the report itself 
were completed, a problem was discovered with the coastdown tests. By 
the time the problem was noted, the performance tests had been 
completed. In addition, the vehicle had suffered damage to the motor 
and transmission which made it impossible to repeat the coastdowns. 
The net result is that the performance results, range, and energy 
economy reported here are optimistic. Note, however, that the 
objective of the tests (see Section III) was to provide a base from 
which comparative tests of batteries (with the same vehicle) could be 
made. Since the error from the coastdown tests affected all 
dynamometer range tests made with the SCT vehicle, the baseline data 
are acceptable for comparative purposes. 

The problem arose because the 4000 ft portion of the runway used 
for the coastdowns (see Figure 5-1) was assumed to have a constant 
grade of 0.18%. The data from a detailed survey showed that the 4000 
ft section in reality consists of two sections of about equal length 
with grades of 0.13% and 0.23%. The problem was further complicated 
because no attempt was made to record where on the runway the 
coastdown occurred. This latter step was not needed if indeed the 
grade had been constant over the entire 4000 ft length, but the data 
cannot be corrected with any confidence. 

However, after the tests reported here, a second SCT VW Rabbit 
was subjected to proper coastdown and dynamometer tests. While these 
tests do not lend themselves to a simple adjustment of the results of 
this report, they have been used to make an estimate of the errors in 
range resulting from the improper coastdowns. These estimates are 
based on both the coastdown and dynamometer data for the second 
vehicle and represent the largest error that could be estimated from 
the two sources. 

Although exact positions on the runway are unknown, both the 50 
mi/h and 15 mi/h tests were, in general, conducted at the extreme ends 
of the runway and therefore are most likely to have the largest 
error. The direction of the errors was such as to understate the road 
load. The 35 mi/h data was, in general, obtained near the middle of 
the runway and, in the case of the opposite direction tests, are more 
likely to cancel the effects of slope as they were intended to do. 
The maximum error which could have resulted is approximately 7.2 
lb fo The total road load at 50 and 15 mi/h was 96.1 and 43.0 lb f , 
respectively. 

Reference to Tables 5-1 and 5-2 shows that the loads actually 
set into the dynamometer differed from the runway values. The 
dynamometer load at 15 mi/h could not be set low enough even though 
the lift technique was used. (Hindsight has shown that the runway 
value was too low.) As a compromise, note that the 55 mi/h 
dynamometer load was set lower than the runway load and the 15 mi/h 
load was then higher than the runway value. Therefore, the percentage 
error for the low speed tests is less than for the higher speeds. 
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It is estimated that the range values given in Tables 6-1, 6-2, 6-4, 
and 6-5 are too large by the following amounts: 

35 mi/h 4% 
55 mi/h 11% 
C cycle 0% 
D cycle 11% 

Note also that when the second vehicle was tested at a correct 
dynamometer setting, it was unable to complete a 55 mi/h or a D cycle 
because the motor temperature exceeded the safe limit and the vehicle 
automatically went into a current limit mode. Therefore, applying the 
corrections given above will adjust for the errors in road load, but 
will not predict inherent vehicle limitations which only become 
apparen t with the proper road load. Also no te that the road load 
errors were approximately 1/2 the values stated for range. 
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