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Object

1 The object of this program was to determine the
effect of arctic temperature on the following:

(a) Automotive ignition equipment
(b) A gasoline engine equipped with a fuel injection

system
(c) A gasoline engine equipted with a carburetor

Re sume

2 This project was a study of the performnance of
an entomotive ignition system and a gasoline engine operating
within an arctic, winter temperature range. The test pro-
gram was divided into three sections designed to demonstrate
the effect of low ambient temperature on (1) a battery ignition
system, (2) a single-cylinder, Otto-cycle engine operated with
a fuel injector in the intake maifold and (3) the same engine
equipped with a float-type carhuretor.

3 Eight commercially available sriark plugs were sub-
jected to four tests each to determine their relative perfor-
mance at various operating conditions. The plugs were mounted
in a bomb-type chamber and connected to a conventional ignition
system for the first tests. With a primary voltage of four,
nitrogen pressure was apmlied to the bnb until the spark plugs
began to misfire.' The plugs and coil were cooled through a
temperature range of -65 to 30 OF. The T rcedure was similar
in the second series of tests but the primary voltage was six
and the temperature range was 100 to 500 OF. The coil tempera-
ture was not controlled but the ignition system was ooerated
for aproximately thirty minutes before each test to allow its
temperature to become constant.

4 The third set of tests was included to show the
primary voltage required for ignition in an engine of normal
compression ratio. The nitrogen pressure was 100 psi and the
primary voltage was increased until the plugs fired consistently.
The temperqture of the plugs ranged from -65 to 30 OF. The
coil operated at normal temperature.

5 The results of these tests are shown on Data Sheet Los.

I to 9, Pages 71 to 78 and Curve Nos. 4 to 6, Pages 47 to 49.
The spark plugs tested are listed in Table I, Page 2)4. Sketch
No. 1, Page 33, and Photo Nos. 1 and 2, Pages 29 and 30, show
details of the bomb and the arrangement of the testing equipment.



6 The fourth series of tests were conducted to determine
the ability of the spark plugs, when cooled to about -65 OF,
to ignite a combustible charge. The bomb was attached to a
special head and mounted on a single-cylinder engine. While
the engine was turned at cranking speed, it was suprlied with
a combustible mixture of fuel and air and a primary voltage
of four. Each plug ignited the charge within a period of
one minute's cranking. Although these tests seemed to offer
some agreement with the third tests (starting requirement)
they were considered inconclusive. Even though the plug, was
coldo, the charge was probably much warmer since it was not
refrigerated.

7 The effect of low ambient temperature on the combustion
process of a gasoline engine was investigated by operating a
Merz, single-cylinder, Otto-cycle engine in an arctic test cell.
The refrigeration was supplied by a 15 ton, freon-brine syste'.
Power was absorbed by an electric dynamometer located outside
the test cell.

9 For the first group of engine tests, arctic grade fuel
MIL - G- 3056, type C, was injected into the intake manifold
toward the inlet valve with the engine operating at optimum
conditions of speed, spark advance and mixture strength. (See
Data Sheet Nos. 19 through 25, Pages 79 through 95 , and
Curve Nos. 7 through 9, Pages 50 through 52) 'Data was recorded
at several combustion air temperatures. The program was ex-
panded to include four engine speeds, four throttle settings
and eight ambient air temperatures. The running schedule is
presented in Table II, Page 25. A drawing of the intake. mani-
fold (No 20651) is included on Page 40 . The results are
shown by Data Sheet Nos. 26 to 39, Pages 66 through 99, and
Curve Nos. 10 to 14, Pages 53 to 57 •

9 The above tdst program was repeated while using an
automotive type carburetor. The results of these tests are
shown by Data Sheet Nos. 39 to 94, Pages 99 to 104, and Curve
Nos. 15 to 25, Page 58 to 6S. The difference in performance
with the two fuel systems is shown by Curve Nos. 26 and 27,
Pages 69 and 70 . Included in Curve No. 26 is a motoring
friction test to show the power required to drive the fuel
injection system. (See Data Sheet Nos. 95 to SS, Pages 145 to 14t)

10 The engine and test cell are showm in Photo Nos. 3 and 4,
Pages 31 and 32. Sketch Nos. 2 to 11, Pages 34 to -3 , show the
details of the engine installation. The calibration oi the
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Instruments is presented in Curve Nos. 1 to 3, Pages 4 to 4b&.
The results of the engine inspection are presented in Table III,
Page 2S.

Conclusions and Reeommendations

11 The performance of the ignition coil improved as its
temperature was reduced. Although no tests were included to.
explain this phenomenon, it is assumed to be the result of the
windings contracting with respect to each other and to the iron
core. Additional research should be conducted to determine the
basis for this oddity.

12 It is reasonable to believe, because of this peculiar
function of the coil, that high perfornance engines operating
in a hot climate would receive the lowest ignition voltage. Thus
the mounting position of the coil should be chosen with great
care until this problem has been eliminated. The coil should not
be placed where it would be affected by either an engine-heating
device or by the engine itself.

13 Spark plugs of higher heat range, especially those
with smaller electrodes, have better perfornance characteristics.
Although the tests were limited and the instrumJentation was
barely adequate, this trend is quite evident. Investi-ations
to determine the optimum size, share and material for electrodes
would probably result in a substantial increase in performance.
Perhaps plugs with platinum wire electrodes would be more
appropriate for low temperature operation.

14 The performance of the sark plugs was better at
higher temperatures during the tests in which the plumgs were
heated and the coil temperature remained constant. This would
seem to be the result of expansion of the center electrode or
distortion of the ground electrode. If the curve is extrapolated
to the arctic winter .temperature range it seems unlikely that
any of the plugs would ignite the charge in the cylinder of a
moderately high compression ratio engine. Plugs with the
ground electrode beside the center electrode, instead of beneath
it, may have more desirable temperature characteristics.

15 The performance of resistor-type plugs is inferior
to that of the regular type. The main advantaje of resistor
plugs is in the reduction of radio interference, however, this
method of shielding also reduces performance of an ignition

sstem. Development of methods to reduce radio noise without
impairing operation of the ignition equipment wonld overcome
another .serious impediment to engine research.
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16 During allof the engine testb the nower output
increased as the combustion air temnerature was reduced. This
shows that, fror the combustion standpoint, manifold heating
devices are detrimental to engine performance. Since it is
known that automotive type engines lost ,nower as the manifold
temperature is reduced, it must be assumed that this loss
results entirely from improper distribution of the fuel.

17 Operating an automotive type engine with individual
carburetors would eliminate the losses resultin- fro Poor
distribution of fuel. The loss in volumetric efficienc-y caused
by a manifold heating device would also be reduced. Starting
should be facilitated by this change because distribution during
the cholking process, and before the hot snot is heated, is
bound to be very poor. The comnlications of this arrantgenent
would be partially off-set by excluding the nmanifold heating
device, which, to be efficient, tust in itself be complex.

1g There is no advantage in the use of injection systems
on auto-otive engines, except to improve distribution of fuel.
Installation and maintenance costs are extremely high. The
combustion "rocess is impaired and the volu.etric efficiency is
reduced. These facts are substantiated by curve nurtibers 2z and
27. The nower out-ut was 30 percent less with fuel injection
and the intake manifold was cooled as much as O derees by
fuel vaporization.

I19 The metering characteristics of some carburetors are
seriously changed by low temneratures. This results from
contraction of the various parts. This would be one more reason
for --oor performance of engines in arctic regions.

20 Even though these engine tests nrovife many of the
answers concerning the oeration of 7,asoline engines in cold
clinates, the -rogran tha. was originally planned should be
co.-rleted. That is, the investi,;ation should be extended to
include multi-cylinder engines. A orogran of this 1-ind would
show the losses of a conventional inst%llation. Also, practical
methods for ioproving performance could be developed.

21 The two-stage, freon-brine refri-er:%tion syster, is
very satisfactory for low te7-perature research work. It is
co;-,raatively inexpensive and combines adequate capacity with
minimum maintenance costs. The control system is very effective.
Large changes in capacity are provided with very minute changes
in temperature.

22 Separating the 6ngine compartment from the remainder
of the test cell is a very effective way of conducting work of
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this type. Since all instruments and testing apparatus
operate at normal temperature, many of the problems associated
with low temperature testing are eliminated. Refrigeration
demands are reduced to a minimum because the wall areas are
small and, essentially, only the heat developed by the engine
need be considered.

Description of Aparatus

23 IGNITION TESTS: The ignition tests were conducted
in a special bench set-u consisting of a spark Tlug test bomb,
electric motor-driven distributor, ignition coil, storage
battery, battery charger, heating and cooling systems, a nitrogen
tank and appropriate electrical ecipment. The arrangement of
this equioment is shown in Photo No. 2, Page 30. The electrical
equipment was connected as shown in Sketch No. 1, Page 73.
The construction of the bomb is shown in Photo No. 1, Page 2c.

24 The spark plug test bomb consisted of an inner nocket
into which a plug was screwed, plus an annular chamber through
which a cooled, or a heated, liquid could be circulated. The
entire assembly was insulated with crumnled aluminum and encased
in a thin sheet-metal shell. The pressure in the spark plug
pocket could be increased by admitting co:-pressed nitrogen,
A sensitive needle valve was provided to ensure accurate control
of the pressure.

25 The automotive distributor was mounted on a steel
base and connected directly to the shaft of an electric motor.
Five of the six lobes on the breaker point cam were removed toreduce the number of ignition imnulses to a frequency tyical

of a multi-cylinder engine, onerating at idling speed. The
centrifugal spark advance mechanism was rendered inoperative by
wiring the fly-weights in one position. The points, condenser
and other parts were standard.

26 The ignition coil was standard except for a thermo-
couple attached about half way up on the cylindrical portion
of its case. Also, the case was wranped tightly with copner
tubing through which coolant could be circulated for temperature
control.

27 A six volt, automotive battery suoplied the current
for the ignition system. This unit was kept fully charged by
a motor-generator set with adjustable output. The voltage was
adjusted with a rheostat between the distributor and battery.
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28 The energr supplied to the ignition system was read
on a conventional direct-current voltmeter and ammeter. The
maximum instantaneous values of primary and secondary voltage
were determined by measuring the trace on a cathode-ray
oscillograph. The oscillograph was connected directly to the
leads of the coil for the primary voltage trace. The secondary
voltage trace was obtained from a calibrated pick-up surrounding
the high-tension lead. In this case the oscilloscope was cali-
brated from a similar pick-up mounted on a special calibration
unit having a known output. The calibration unit consisted
of an automotive ignition coil, fed by 400 cycle alternating
current at approximately 130 volts. The outout of this unit
was determined with a vacuum tube volt-meter capable of indi-
cating voltages up to 10,000 PITS. For the primary voltage
the scope was calibrated on the 110 volt, 60 cycle alternating
current supply. All of this equinment was connected to the
scope as required by a special switch box.

29 The spark plug bomb and ignition coil were cooled to
arctic temperatures by pumping chilled gasoline to these units.
The gasoline was cooled in a tank by spraying it over crushed,
dry ice. An aircraft fuel pump and an electric motor nrovided
circulation. This entire apparatus was insulated to minimize
heat transfer and condensation.

30 The low temnerature starting tests were conducted
on a battery charging unit consisting of a single-cylinder
engine directly coupled to a direct current, compound wound
generator. The cylinder head was replaced with a steel tlate
on which the soarik plug bomb was mounted. The voltme of the
bomb and special head urovided a com-nression ratio equal to
that of the original engine.

31 Temperature was indicated by iron-constantan ther'mo-
couples connected to potentiometers that were calibrated in
degrees F-4enheit. Since the arctic temeratures are lwer
than the calibrated range of these instrdments, their values
were determined by connecting the thermocouples in reverse
polarity. Assuming the potentiometer reading as negative and
adding twice the room temperature gave the correct temperature.

32 ENGINE TESTS: The tests to demonstrate the effect
of arctic temperature on the combustion process of a gasoline
engine were conducted on a special, single-cylinder engine
connected to a cradle-type dynamometer. (See Photo No. 3, Page 31 )
The engine was mounted in an insulated box, which also housed
refrigeration coils and circulating blowers. (See Photo !To. 4,
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Page 32, and Sketch No. 2, Page 34 ) Refrigeration was
supplied by a plant having a rated capacity of 15 tons at
-65 OF. (See Sketch No. 7, Page 39 )

33 The research engine was developed primarily for
detonation testing of extremely high quality fuels. The con-
struction is very heavy, considering that the displaced volume
is only 17.6 cubic inches. The liquid cooled, combustion
chamber is of the hemispheric type,'both valves being sodium
cooled. Several cams were available for this engine and a
oair providing valve timing typical of current antomotive
engines was selected. Cooling was provided by circulating
arctic grade antifreeze, solution 0, through an aitomotive
radiator inside the insulated box: circulation being accomp-
lished with a centrifugal pump, driven from the crankshaft.
(See Sketch No. 4, Page 3) The coolant temperature was
controlled by an automotive thermostat mounted ,in the coolant
outlet on the cylinder head.

34 The lubrication system of the engine is of the wet-
sump type. An oil -rump in the cam compartment nrovided cir-
culation. The temperature may be increased with an electric
heater attached to the crankcase.

35 Fuel was supplied to the engine by two separate
systems: fuel injection and carburetion. (See Sketch Yo. 6,
Page 3 ) A special intake manifold was fabricated to support
a carburetor and a fuel injection nozzle. (See S-etch No. 9,
Page 40 ) The injection pump was driver at half crar. -shaft
sneed from an accessory drive on the rear of the engine. Fuel
was supplied by admitting comressed nitrogen to the storage
barrel. The flow was indicated by a Fischer and Porter Flow-
rator. Fuel could be supplied at will to either systen by
valves located on the control -anel.

36 The flow of fuel through the carburetor was regulated
by turning the adjustable, main jet, needle valve with a hydraul-c
control. All other flow circuits in the carburetor were plu+yged
off. This special system was required because of the very high
vapor pressure of the arctic grade fuel.

37 The delivery of the injection pump was adjusted by
moving the control rack with a remote hydraulic control. A
special surge pot, consisting of two chambers separated by
a diaphragm, was connected to the pump inlet. (See Sketch No. 11,
Page 4 3) The fuel flowed through the lower chaber and the



nitrogen pressure from the barrel was applied to the upper
chamber. Since the diaphragm had a large area with respect
to the fuel inlet, the pressure surges were essentially
removed.

39 The combustion air was drawn from inside the insulated
box. (See Sketch No. 5, Page 7 ) After flowing through a
measuring orifice and a surge chamber, the temperature could
be increased by an electric heater, mounted on the carburetor
inlet. (See Sketches No. 9 and 10, Pages 41 and 42) The
airflow was indicated by a slant gage mounted on the control
bench. The throttle position was adjusted with a hydraulic
control, also mounted on the control bench.

39 Ignition was provided by a conventional automotive
system. The distributor used in the spark Dlug tests was driven
from the rear of the injection pump. This unit was rotated
with a hydraulic control to vary the spark advance. The spark
advance was'indicated by a Strobotac-Strobolux system triggered
by a pick-un on the high-tension ignition wire and flashing on
the graduated fly-wheel.

40 The General Electric, 5 horse-power dynamometer was
connected to the engine by a short truck-type drive shaft
equipped with Spicer universal joints. The dynamometer coztrol
switches and resistors were mounted in a panel beside the con-
trol bench. Engine speed was indicated by the Strobotac, used
also for indicating spark advance. The dynamometer was origin-
ally equipped with a balancing bear for indicating torque.
Since a remote indicator is necessary in this test cell, a
Shaevitz transformer and spring were attached to the bean.
W','hen alternating current was suolied to the transformer, the
output read on a vacuum tube voltmeter, gave a linear indication
of beam position and consequently dynamometer torque. (See
Sketch No. 3, Page 39)

41 The insulated box was assembled in six sections. The
top, bottom and ends were bolted together while the two sides
were removeable. The side nearest to the control bench was
mounted on castors to enable the box to be onened with ease and
provide access to the 'engine. This side also contained an
insulated observation window. All joints between the various
sections were sealed with strips of spon.e rub:,er." The sides
were held securely in place by refrigerator-door type locks.
Each panel was built up of seven layers of aluninum foil separated
by wooden strip~s 3/4 inches thick. Each assembly was encased in
1/4 inch marine plywood.

Wl
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42 The engine was mounted in the box on a machined
steel plate supported by an angle iron frame. The refrigeration
coils were mounted vertically behind the engine and formed a
iartition across the box except for a space of approximately 1

.foot at the top. Four centrifugal fans, belt driven by an
external five horse-power, direct current motor, were mounted
on a false ceiling connecting with the upper surface of the coils.
Thus cooling air was forced downmward over the enine, draw
through the coils and returned to the blowers by flowing upward
between the coils and the rear panel of the box.

43 The two stage refrigeration system is of the freon-
brine type, using Freon 22 as the refrigerant. (See Sketch
No. 7, Page 39 ) The gas is comrpressed in a rotary compressor,
driven by a 60 horse-nower motor. Farther coimpression takes
place in a twelve cylinder, reci-orocating unit, powered by a
75 horse-power motor. Lubricating oil is separated fron the
gas as it flows toward the condenser. The flow of liquid
freon is controlled by float switches in a vertical receiver
beneath the condenser. The switches onerate solenoid valves
ahead of hand regulated expansion valves. The liquid freon is
sub-cooled in a direct expansion liquid cooler and an oil still.

44 Both expansion valves discharge into a purip receiver
of about 300 gallons capacity, located in the attic space above
the test cell. After the receiver is cold it, and a stand
pipe twelve inches in diameter extending from the receiver to
the floor of the test cell, are filled with 2iquid refrigerant.
This liquid is forced through the coils and back to the receiver
by a centrifugal pump. The temperature in the box is controlled
by heating the freon brine with hot gas taken from the discharge
of the reciprocating comressor. An electronic air-operated
controller, connected to a thermocouple in the box regulates
the'flow of hot gas by operating a dianlhragm type valve.

45 The temperature at fourteen points on the engine and
associated systems were read by iron-coistantan thermocouples
connected to a precision-type electronic potentiometer. Pressures
were read on U-tube manometers or-bourdon tube-type gages.
46 The specifications of the equipnent and instruments

are given under "List of kpnaratus and Equipment". -

Description of Tests

47 IGNITION: For the first group of ignition tests,
chilled gasoline was circulated through the spark -olug bomb and
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the copper tubing surrounding the coil until these units were
cooled to about -65 OF. With the primary voltage maintained
at 4, the nitrogen pressure was increased uitil the plug
misfired occasionally. After recording all data, the plug
and coil were allowed to warm up approximately 150 and the
data was again recorded. This process was continued until a
temperature of 300 was obtained. This particular primary
voltage was selected because it seems ty-ical of the battery
voltage available while cranking an engine in an arctic region.

48 Eight different spark nlugs were tested in the
manner described above. They represented the hottest and coldest
types recommended for use in commercial engines by three separate
manufacturers. Both regular and resistor plugs by one manufact-
urer were included. The electrode gaps were carefully set at
.025 inch with the exception of the resistor plugs. These were
set at .040 inch, according to the manufacturer's recornendation.
The manufacturers, model numbers, gans and electrode diameters
are listed in Table I, Page 24 .

49 Dach plug was again tested in the above temperature
ran;,;e at a constant bomb pressure of 100 psi. In this case the
primary voltage was increased until the plug fired steadily.
The coil was not cooled but the ignitioi. system was onernted
for at least thirty minutes to allow its temrerature to become
steady. These tests were included to show the minimum battery
voltaz;e required to start an engine of normal conmoression ratio.

50 Constant rrimary voltage tests, similar to those
described in paragraph 47 were made while heating the plugs
through a teperature range of about 100 to 500 OF. The
urimary voltae was 6 because the cranking load would be less
in warm weather. The coil temperature was not controlled but.
was allowed to become steady prior to starting each test.

51 In the last series of ignition tets, the borb was
attached to a special cylinder head nd moonted on the battery
charger engine. The four volt battery potential was ar.ylIed
to the ignition coil through breaer '.oints at the end of the
crankshaft. With the spark plug cooled to approximately -70 OF,
the engine was cranked using the generator as a motor. After
cranking for several minutes with a rich mixture, the charge
would be ignited. The engine seemed to fire about every fourth
revolution and would not develop enough power to raintain
constant speed. Although all eight plugs were tested in this
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manner, the difference in performance was negligible.* These
tests were considered inconclusive because the combustion chamber
shape was very poor. With the volume of the bomb and the pipe
leading to it constituting the major portion of the combustion
chamber, the scavenging of the chamber was very limited.

52 The object of the engine test nrogram being to deter-
mine the effect of inlet charge temperature on power output,
variable carburetdr air temperature tests were made according
to the schedule presented in T-ble II, Page 25. The saeeds
are 100, go, 60 and 40 percent of the speed that provides
maximum torque. This speed was found to be 2000 RPM by a
full throttle constant mixture ratio test. (See Curve No. 7,
Page 50 )

53 All test runs were made with .0 fuel/air ratio,
the mixture that gave maximu'i power. This was determined by
a constant speed, variable mixture ratio test. (See Curve No. g,
Page 51)

54 The spark advance was set at 30 OBTDC for all of the
fuel injection runs and. for the higher speed carburetion runs.
The setting was reduced to 200 at 1200 PPM and 100 at 900 RPM

4k because the detonation became serious. The 300 spark advance
gave maximur power as shown by Curve No. 9, Page ?:

55 A piston providing a cospression ratio of 6.7F:l was
used during the entire program. A limited nu.ber of pistons
for different ratios were on hand but this seemed to be optimum
for this engine-fuel combination. The optimum copression ratio
is considered to be the highest that masv be utilized without
encountering serious detonation. This theory is based on the
fact that the efficiency of an Ctto-cycle engine increases as
the co-mression ratio increases, according to the relation

56 ith the engine operating at 2000 P.', using the fuel
injection system, .0 fuel/air ratio and 300 spark advance, and
with an ambient temperature of g0 OF, a-cori)lete record of all
data was made. The carburetor air was then hented approximately
250 and a second record of data was obtained. This nrocess was
continued until the carburetor air temperature, on the last
setting, was at least 100 OF hotter than the ambient terrerature.

57 Similar test runs were made at the reduced sneeils
stated and. ambient temperatures according to the schedule. Some
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of the ambient tem-nerature ranges qnd most of the part throttle
runs were onitted in an effort to find the condition where
manifold heat became beneficial to cobustion. Since manifold
heat never increased the power output, even when the anbient
temperpture was -65 OF, it seeried unnecessary to make the tests
at the intermediate conditions. It also appeared reasonable
that -)art throttle heat reo-urements would be less than full
throttle requirements, thus the part throttle runs could be
safely omitted. This reasoning was substantiated by a part-
throttle test at the lowest arbient temperature. (See Curve
"."o. 14, Page 57)

59 The tests of enine performance with carburetion
were made in the manner described above, however, tests were
completed emrloying all ambient temperatures specified. At
-65 07, runs were made at all four throttle settings.

59 It was noted during the above program that the engine
developed more pouwer when operated with carburetion than with
fuel injection. A motoring test-was made at 2000 P]A, while
varying the ambient temrerature, to determine the amount of
power required to drive the injection system. During this
test the fuel air ratio was controlled at .Og. The nozzle
was allowed to discharge into a separate container to rrevent
disturbing the lubrication of the cylinder.

60 The cylinder and connecting rod were removed for
inspection at the end of the test program. The condition of
each !.ajor part is listed in Table 3, Pace 2

Discussion

61 IGITTIO'7 TESTS: The orimary purr~se of this nrogram
was to collect factual information concerning the oneration of
gasoline en!ines at extremely low temperatures. These data
were to be used as a guide for o)lanning future rese&'ch -orograms,
once the specific -oroblens were isolated. A mreat amount of
worl- has been Jone or i.-nition systems but in very few, if any,
of these nrojects was the effect of low temperature the primary
interest. In fact, a relatively small amoint of investigation
has beer conducted on engines operating in low ambient temeratures.
Test cells with aleq1:ate soace and sufficient cooling for arctic
research are comparatively few. Thus, the demand for such a
unit fpr surnasses the sunply. This situation orevents the
Drimary function of ba.zic research in so far as cotracts of this
t4roe are usually extended as the problems occur.
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z
62 The importance of the effect of temperature on an
ignition system became evident almQst as soon as the tests
were started. It was im-ossble to obtain reproducible data
on a spark plug mounted in the test bor b without carefully
controlling the temoerature of the ignition coil. As shown
by Reading Nos. 33, 42, 6o, 61 and 62 on the A 0 - 96 plug
(See Log Sheet No. 2, Page 72 ) the performance of the ignition
system is affected nearly as much by the coil temperature as
by the spark plug temperature. Three conclusions may be stated
after analyzing these data:

(a) Raising the coil temperature reduces the limiting
pressure whether the plug is hot or cold

(b) Lowering the plug temperature decreases the
limiting snark plug pressure

(c) The loss in limiting pressure dud to cold plug
conditions may be nearly offset by lowering the
coil temperature to that of the plug

63 As a result of these findings, the remaining tests
were conducted with either the coil being cooled along with the
plug or only after the coil had been in o-neratiun lonc; enough
for its tempoerature to become constant.

64 The performance of five of the spark plugs, as
indicated by the constant voltajre, variable pressure tests,
was nearly equal over the low temoerature range. The Auto-lite
B - 9 and the Champion C - 9 were well above average and thb
Auto-lite Resistor plug BR - 9 was below average. Thais trend
was evident during the high tem',erature tests although the
difference in performance is less outstanding. A further
indication of the higher efficiency of the C - 9 and B - 9
olugs is given by the constant pressure tests. These two 'nlugs
required the lowest mrimary voltage and aLpere e. The resistor
type )lugs required a high voltaie, robabl7 higher than the
battery would supply while cranking an engine in cold weather.

65 The spark nlugs for the higher temperature range
seem to give imrroved performance. This results largely from
the diameter of the center electrode. These electrodes varied
fro.. .05 to .125 inch. '2Te plugs having higher performance
had the smallest electrodes. This effect is especially notice-
able in the Chaipion plugs. The C - 6 has .125 inch electrode
and about avere-e performance. The C - 9 has .097 diameter and
high performance.



11;

66 During the first spark plug test (constant -rimary
voltage, variable nitrogen pressure, arctic temperature rankle)
the average nitro,-en pressure increased from about 100 psi at
60 o to about 170 nsi at -60 OF. The trend was reversed on the
high temeratire test. This results from cooling the ignition
coil in the first test but allowincg it to o-erate at constant
ter.rerntnre in the latter test. This shows the i-roortnce of
coil ten erature. The requiremeint at the spark plug is in-
creasing as the tcrNperature is reduced, 'out cooling the coil
more than comT, ensates for it. Further evidence of this trend
is shox.r by' the constant oressure test. The coil must be
supplied wit) increasing volta.,e as the termerature is reduced.

67 EYGINE TESTS: , Adding heat to the combustion air
reduced the power output during all of the test runs. This,
of course, indicates that manifold heat is not necessary for
good co .,bustiom in an utto-cycle engine. Since it is a well
known fact that automotive tyoe engines do loze power as
mixture temperpeture is lovered, it must be assumed that this
phenomenon is the result of poor distribution of fuel and air
in the intake manifold.

69 The observed horsepower of the engine was as much as
30 percent higher when the fuel was admitted through the car-
buretor. This is shown when the full throttle points at 2000
RPM are plotted a,,aInst anbient temperature. (See Curve No.
26, Page & .) 'his is not the result of the power required
to drive the injection pumr. As the fricti.)n horse-power curves
show, only about .1 horse-power is required by this system. The
loss seems to be the result of inadequate mixing of the fuel
and air, although the nozzle pressure vas set at 1750 psi and
the injection process started when the inlet valve was wide
open.

69 The engine was much less efficient when operated
with fuel injection. This is shown. by the indicated specific
air and fuel consumptior curves. Part of this may be attri-
buted to reduced volumetric efficiency since the manifold
temperature is not reduced by vaporization of the fuel. With
carburetion the manifold was cooled as much as 400 below the
ambient tem-oerature. (See Curve ! o. 27, Page 70 )

70 FPurther evidence of the non-homogenous r.ixt-re in
the cylinder is the fact that detonation was less severe with
fuel injection. The last oortion of charge to burn was either
so rich or so lean that detonatio., wa suppressed.

i . ..... .. I .. . .
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71 The observed indicated horse-power was corrected
to standard temperature and pressure according to the ex-
nression agreed upon by the Society of Automotive Engineers:

B = inp 2k.2 a

These curves are also presented on Curve No. 26, Page 69.
The corrected horse-power rises as the wbient temperature is
reduced until it reaches a maximum at about -40 OF. At lower
temperatures the correct horse-power becomes less. The rise
in power seems to be the result of the friction in the intake
manifold. The decrease results from overcooling the 'combustion
chamber and cylinder wall. The coolant leaving the cylinder
head was held at essentially the same temperature by the
thermostat, but it entered the. water jacket at ambient tempera-
ture.

72 During the engine tests, several difficulties arose
while the arbient temperature was being lowered. Little
difficulty was experienced during the running of the fuel-
injection tests. The hydraulic controls were the only source
of trouble and when Univis P - 38 hydraulic oil was obtained,
this difficulty was eliminated. However, thermal contraction
of carburetor parts caused serious difficulties. The carburetor
was supplied with a main jet needle valve of steel and a supporting
insert of brass. As the insert was screwed into position, the

die-cast carburetor body was stretched slightly. Cooling of the
carburetor relieved the stress in the insert, and since the
needle valve was supuorted by the insert, the effective opening
changed greatly.

73 After the test runs were completed the engine was
die-assembled for inspection. Carbon deposits on the piston
and combustion chamber wall were medium to heavy. None of the
parts were worn excessively but the cylinder wall, connecting
rod and exhaust valve seat were pitted.
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LI ST OF APPARATUS AND"INSTRU-TENTS

74 Spark Plug Test Bomb

Reference: Photo No. 1, Page 29

75 Distributor and Driving '-Iotor

Distributor: Manufacturer - Autolite Electric Co.
Vodel - IGS-)'103-A, 8027726F
Modifications:
(a) Removed five cam lobes
(b) Removed vacuum spark advance

mechanism
(c) Locked fly-weights of centrifugal

spark advance mechanism

Driving Tiotor: ",anfacturer - "ontgomery Iard
Speed - 1725 RPM
Horse-power rating - 1/4
Voltage - 110 AC
;'odel io. - DPA6004

76 Igniticn coil

1M'anufactilrer - Autolite Electric Co.
Model No. - IG-6V3U

77 Battery

Maufacturer - Sears, Roebuck and Co.
m.odel- 46
Voltage - 6.3

78 Battery Charger

rotor: "'Pnufacturer - Baldor Electric Co.
Horse-Power - 1
Voltage - 110-220

Generators: !!anufacturer - Autolite lectric ko.
"todel, No. - GCJ4802-A-U
Quantity - 2

Voltage Control: Variable Resistor - 25 ohm

Excitation - 28 volt DO, Laboratory

System
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T9 Cooling EuipLnent

Tank: Special - Laboratorj
Size - 10-1/2" x 11" x 17"

Punip: "-anufacturer - Pesco
:!odel No. - 2P27G

Driving Motor: Manufacturer - M-iontgomery Ward
Model Jo.' - DP 6005 - 9S20
Speed - 1750
Voltage - 110-220
Horse-Power - 1/3

Cooling Medium:
Type - Gasoline

Refrigerant :
Type - Dry Ice

90 Heating System

Heater: :,anufacturer - Hevi Duty Electric Co.
Type - M-2012

Capacity - 1400 watts
Voltage- 115-230

edium: Type - Glycerine

91 Nitrogen

Supplier - Air Reduction Co.
Type - W P

92 Direct Current Ammeter

Manufacturer - Weidenhoff, Inc.
Range - 0-10, 0-50, 0-200, 0-1000

93 Direct Current Voltmeter

,anufacturer - Weidenhoff, Inc.

Range - 0-10, 0-20, 0-50

g)4 Oscillogranh

Manufacturer - Allen B. Dumont Labs.
Type - 20r-3
Serial Numnber -5382



g5 Alternat'n- Current Voltmeter

Manufacturer - R C A
IIodel No. - WV - 73A
Range - .Ol-.025-l.-2.5-10-25-100-

250-1000

6 Temperature Indicator (Coil)

.a~ufacturer - Lewis Engineering
';odel To. - 14PO
Serial No. - 175
Range - -20 to +500 OF, 400 to

1900 OF
Thermocouple - IC

97 Temnerature Indicator (Spark Pl'g Gasket)

I'anufacturer - Leeds & Northrup
Serial No. - 4g6961
Range - o to 450 OF, ,OO to go0 OF
Thermocouple - IC

98 ' -igh Voltage 2alibrator

Reference: Drawing No. 20650, Page 35

Coil: .'anufacturer - Autolite Electric Co.
"odel ;'o. - IG-6V3U

Resistor: Ianufacturer - Unknown
Type - Nichrome Wire
Rating - 1000 W

Output: 6700 VRIS when supilied with 131 V 1400 cps

alibration 'eter: Manufacturer - 3allentine
Nodel No. - 300
Serial No. - 5994 with 100:1 multiplier

No. 993
Range - 0 to 10,000 volts

Pickup: 20 turns, 1/11 brass rod, 5/16 ID

99 Switch 3ox

Reference: Drawing YTo. 20650, Page 33

___________
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90 rimcy'Voltage Resistor

Manufacturer - Ohmite

91 Pressure Gage

Manufacturer - National Cylinder Gas
Model No. - None
Rane - 0 to 400 psi

92 Spark Plu-s Tested

Anto-Lite: Manufacturer - Autolite Electric
Models - B5, B9, BR4, BR9

A. C.: Manufacturer - A. C. Spark Plug Div.
(General Motors)

1-odels - 93, 96

Champoion: Manufacturer - Champion Spark Plug Co.
yodels - No. 6 commercial, No. 9 commercial

Gap Settings: See Table I, Page 24

93 Engine for Ignition Tests

117iny Tim": Manufacturer - Continental Motors
Bore - 1.75"
Stroke - 1.75"
3;umber of Cylinders - 1
Valve Arrangement - L
Co'rpression Ratio - 4
Special Cylinder H"ead - See Drawing

No. 5202, Page 29
Cooling-Air

94 Enoine for Combustion Research

Manufacturer - !erz
Serial No. - 11
Number of Cylinders - 1
Bore - 2.625"
Stroke - 3.250"
Valve Arran:;ement - Overhead
Cooling - Lianid
See Photo No, 3, Page 31
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95 Fuel System for Merz Engine

Injection System: Manufacturer - Bosch

Pump: Manufacturer - Bosch
Model - APEIB70P30073
Serial No. - 139104

"ozzle: Manufacturer - Bosch

Model - AKBS07S

Transfer Pump: Manufacturer - Bosch
Model - AFPK22N

Carburetor: :Xanufacturer- Zenith
Yodel - 10355

Fuel: Specification - MIL-G 3056
Tyve - C
Vapor Pressure - 12-14 psi

3upoly: Barrel - See Sketch No. 6, Page 3
Source of Pressure - Nitrogen

Plow-Rator: ianufacturer - Fischer & Porter
Serial No. - Jll-2997
Calibration Curve - See Curve No. 2,

Page

Surge Chamber: See Drawing 'o. 20737, Page 3

Controls: Manufacturer - Sperry Products
Model - EIEI-A
Hydrsalic Fluid - Univis P-38, Std. Oil

96 'doolin_ System

Radiator: ilnufadturer - Plynioath

PuMp : I:;anufacturer - Crosley

Thermostat: Manufacturer - Orosley

Coolant: Arctic Grade Anti-Freeze, Solution C

Layout: See Sketch No. 4, Page Zc
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97 Combustion Air System

Layout: See Sketch No. 5, Page 37

Orifice: See Sketch No. 9, Page ).

Surge Drum: 'Dimensions - 16" x 241

Heater: See Sketch No. 10, Page 42

Manifold: See Sketch No. g, Page 4'

Slant Gage: Manufacturer - Ellison
Model - Inclined, Vertical Draft Gage

Orifice Calibration: See Curve No. 1, Page 44

gg Insulated Test Cell

Reference: See Sketch No. 2, Page 34

99 Circulating Fans

Government Surnlus
Size - 12" dia

"otor: Manufacturer - Louis Allis
Tyoe-5 P D.C., 1750 PPM

100 "eri,;ration System

Layout: See Tcetch No. 7, Page 39

'ain Compressor: !"anufacturer - York Corporation
Model - F3129-5DE
Series - VW
TVotor - Allis Chalmers - 75 HP,

9-512g-IlII-6209-1-1

Rotary Conressor: Manufacturer - Allis Chalmers
Alterations - by York Cororation
Serial No. - 179
lotor - Allis Chalmers - 60 HP,

9-512g-lO69-620D-l-3

Oil Separator: "anufacturer - Acme Industries, Inc.
Serial No. - 51-3-369

m
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Condenser: Manufacturer - Acme Industries, Inc.
!odel No. - 51-3-615S

Control Receiver: M1anufacturer - Richard ". Armstrong
Serial No. - 2030

Float Switches: Ianufacturer - Alco Valve Co.
Type - J 5 R

Expansion Valves: Manufacturer - Alco Valve Co.
(1) Type 141 330, 3/1'
(2) Type it 620, 1/2"

Oil Still: Special - Laboratory
Size - 1-1/2" x 2-1/2", 20' long

Pump Receiver: MIanufacturer - Richard ". Armstrong
Serial 1lo. - 2029

Stand Pipe: Special - Laboratory
Size - 12" x 12'

Circulating Pump: Manufacturer - Buffalo Pumps, Inc.
Model - 4-0S
1-otor - Westinghouse, 5 HF, 3PH, 5105

Coils: 1anufacturer - Bush Manufacturing
(1) C 36.S.9-24 Q, Right Hand
(2) C 36.8. 8-24 Q, Left 'and
-Arrangement- Parallel

Liquid Cooler: M anufacturer - York Corporation
Serial No. - 27457

Expansion Valve: 'anufscturer - Sporlan Valve Co.
Type - MVC

Cil Receiver: M'Lanufacturer - York Corp)oration
Serial No. - 20303

(il Reservoir: :aziufacturer - Richard M. Armstrong
Serial -fo. - 2031

Control Valve: Manufacturer - Hammel Dahl Co.
Serial No. - 515703
Figure No. -3934S
Size - 1/2"
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Autonatic Temperature Controller:
Manufacturer - Minneanolis Honeywell
Model- 152Pl3P-63-11
Serial No. - 319065
Calibration - -100 to +120 OF (IC)

101 Temperature Indicator

i+:anufacturer: 'inneapolis Honeywell
I odel No. - 156X63PF
Serial :;7o. - 666354
Calibration - -100 to +1600 OF (IC)

102 Dynamometer

:anufacturer - General Electric Co.
,'odel - TLC - 6
Serial No. - 1540296
Capacity - 5 HP Motoring

103 Engine Courling

Manufacturer - Spicer Company
Universal Joints - Sleeve Yoke 4-3-99X,

Journal & Bearing 5-15X,
Slip Joint w/?lange Yoke

15oi-14x

104 Soeed and Soark Advance Indicator

Strobotac: Manufacturer - General Radio Co.
Model- 631-3
Serial No. - 5163

Stroiolux: Manufacturer - General Radio Co.
odel - 64g-A
Serial No. - 567

105 Torque Indicator

Special - Laboratory
Type - See Sketch No. 3, Page 35

Pickup: Manufacturer - Schaevitz Engineering Co.
Type No. - l-L
Serial No. - 102

Indicator: (Vacuum Tube Voltmeter)
'!anufacturer - RCA

. Model - V-73A
Calibration - See Curve No. 3, Page )6
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MAITtFACTUBI2 NIBmE? GAP CEXTER ELECTRODE DIA

A 0 So ark Plug Div. .3 025 .122

A 0 Spark Plue; Div. 96.025 .1241

Auto-Lite Electric Co. B5 .025 .095

Anto-L ite Electric Co. 39 .025 -095
.Auto-Lite Electric Co. BR )4 o04o .125

Ato-Lite Electric Co. BR 9 .01o .125

Chamnion SparkPlug Oo. C .025 .121
Chanmion Stark Plug 'Jo. 9 C .025 .097
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T TAB3LE 11

GFDUP A Determine Operating Conditions

Conditions: Arctic Fuel, fuel injection, 20 0 SA,
ambient temperature, wide open throttle

(1) Purpose: Find maximusn torque speed
Procedure: Set 1200 RPM and~ .090 fuel air ratio:

Repeat at 1)400, 1600, 1800, 2000 and
2400 RPM

(2) Furpose: Find best nower fuel air ratio
Procedure: Set maxiMmm torque speed and .06 F/A:

Repeat at .06, .070, .075, .090,
.095 and .090 F/A

(3) Purpiose: Find optimum spark advance
Procedure: Set maximum torquie speed, best power

mixture and 0'D foark advance: Reneat-
at 5, 10, 15, 20, 25, 30, 35, )40 03TDlC

GROUP B Select Optimum Comression Ratio

Conditions: Arctic Fuel, fuel injection, maximun
torque speed (2000 RPM), optimum spark
advance (300), com-pression ratio 6.75:1

(1) Purpose: Find detonation I' it
Procedure: Vary fuel air ratio .05 to .10 at

full throttle: Load down to 300 RPM
at .09 P/A

(2) hurpose: Find detonation limit with 7.23 :1 compression
ratio

Procedure: Repeat part 3-1, avoid excessive
detonation

GRO TP C-i1 Determine Optimum Heat Supplied to Manifold

.Conditions: Arctic Fuel, fuel injection, .09 F/A
300 SA, 6.78:1 compression ratio

Dirpos: Find best power air temperature
Procedure: Set speed, F/A, spark advance, room

air temperature: Record power:
Increase carburetor air temperature
in 4~ ste-ps of itpproximately 25 OF each
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RUN NO. R01 MrnOTTLE 2TTiING
1 20
2 2000 3/4 *

2000 2/4 *

5 16oo 4/4
6 1600 3/4 *
7 16oo 2/. *
8 16oo 1/4 *
9 1200 4/4
10 1200 3/4 *
11 1200 2/4 *
12 1200 1/4 *
I 800 4/4

o00 3/4 *
15 800 2/4 *
16 800 1/4 *

GROUP 0-2 Repeat G-1 with ambient temperature of 32 'F
(made 1, 5, 9, 13)

GR6UP C-3 Repeat 0-1 with ambient temperature of 0 IF
(made 1, 5,9,13)

GROUP 0-4 Repeat C-1 with ambient temperature of -15 'F
(made 1, 5, 9, 13)

GROUP 0-5 Repeat 0-1 with ambient temperature of -30 IF
(made 1, 5, 9, 13)

GROUP 0-6 Repeat .0-1 with amblent temperature of -45 OF

(made 1, 5, 9, 13)

GROUP C-7 Repeat C-1 with ambient temperature of -55 IF

(made 1, 5, 9, 13)

GROUP 0-9 Repeat C-1 with ambient temperature of -65 OR

(iade 1, 2. 5, 9, 13)

GROUP D-I Repeat 0-1 using carburetor (made 1, 5, 9, 13, 15) **

GROUP D-2 Reneat 0-2 using carburetor (made 1, 5, 9, 13)

GROUP D-3 Repeat 0-3 using carburetor (made 1, 5, 9, 13)

GROUP D- 4. Repeat 0-4 using carburetor (made 1, 5, 9, 13)
6

*These runs omitted when adding heat at full throttle did not
increase power output

**Reduced SA to 200 at 1200 and 10 at 900 because of detonation
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GROUP D-5 Repeat 0-5 using carburetor (made 1, 5, 9, 13)

GROUP D-6 Repeat C-6 using carburetor (made 1, 5, 9, 13)

GROUP D-7 Repeat 0-7 using carburetor (made 1, 5, 9, 13)

GROUP D-.9 Repeat C-9 using carburetor (made all 16 runs)

GROUP E Friction

Conditions: Constant spbed, full throttle, varying
ambient temperature

Puroo se: Motoring friction with and without
fuel injection

Procedure: Set 2000 RPM, full throttle, .0 F/A
with injector removed and manifold
plugged: Repeat at zero F/A: Repeat
both settings at 20, 0, -15, -30, -)45,
-55 and -65 cRoom Temperature
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T AB L E III

INSPECTION RECORD OF M.tERZ ENGINE

Date: 19 December 1952
Inspected by: V. 0. Currens
Compression ratio: 6.78:1

P ART CONDITION

Rocker Arm Shafts Good
Rocker Arn Needle Bearings Good
Piston Pin Good
Piston Bores Good
Connecting Rod (small end) Good*
Connecting Rod (large end) Good*
Cylinder Bore: Top Good

Center Pitted Slightly
Bottom Ground

Combustion Chamber Good
Intake Valve Seat Good
Exhaust Valve Seat Good
Piston: General Good

Crown -Good
Top Land Good
2nd Land Good
3rd Land Qood
4th Land Good
5th Land Good
6th Land Good
Skirt Good
Inside Good

Valve Gear & Valves Intake:Good Exhaust:Good
Guide Good Good
Push rod Good Good
Rocker Good Good
Spring (inner) Good Good
Spring (outer) Good Good
Washer (Upper) Good Good
asher (Lower) Good , Good

Thrust Good Good
Adjusting Screw Good Good
'Ialve Stem Good Good
Valve Head Good Poor*

*Cylinder and piston assembly condition "Good" with the except-
ion of exhaust valve which showed considerable pitting on face.
Also the connecting rod showed signs of rusting and nitting on
the I section. 'Carbon deposits were medium to heavy and no
1rte showed excessive wear. The piston rings were all free
and in good condition.

eU
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..JONAUTICAL RESEARCH LABORATOk. PAGE NO,
UNIVERSITY OF KENTUCKY

ENGINE LOG SHEET Daa&etIO. 20

EN1GINE NO DATE. &)-4

OBJECT -/ )

Sp/V3 A04" 740M71 /0? 6r 1,t169 Z 1 6

Spark Pld ,aI-e W- ~ A~' o A

Cyhnde Ar twfoe Wait/4 V7 1/ //7 F, ./7

17
Water Oun /W~* 1/5 / ),/0 0-I
Carburrtor i ~c9 '9
Nozzle Furl

lr iict or Furl

PrcOSsre Oil /60 1~ 3 /, 32 /r /354

Fri, im Rom A: ) ? ~Y

lnt. '4Iau i.- Hf; - / -/
0,1-Lbs sq.in.-Higi &12 /l /,5/2

Calculated Data.

Vapo, Pressure- In. h 1$7 'V7 10 .117 /7 .V
ADMP ?S, 2;3*? gfV B _5, 9<: *7'
Corr. Factor j? 4,70O .79.ad

BHP-Obseru od /7 ~ I ' ~ 4 7
11HP-Corrected

RPM 9~- <.CI.~'
11MEP-Corrected

SSFC--Lbs BIHP Hr 5 ,4 /~ '6. 9, /6 / //
Torqu-F't. Ll1.-Obsciv-di

Conibu'tivn Air--Lbs hr e~. 4 'f 2.2
Fuel Air v0yo 400.f~ 6'k/ d46196U

Stop R, port No.

Total Time-Hr.

Ax F'4 2&$ 36?s 96 561,16 ;'(56,8196d
* REKd 0,-Oi addf-d if any1 Po/f A?-97X4c4

1OPERATO



.- OAWTIcL EMORQ LASORATOk. PAGE NO.
UNIVERSITY Of K9NTUCKYDo&SetN .2
ENGINE LOG SHEET

4N40INE NO. /2DATE*~
MAKE;-/05~

-u~o-b '-j Y'( fl- -_~4 ? -.7 , fg
speeii d~in Jrg C ) 5O I~ Ol 03 o

Iph Ai alter - rs I Z. dl 9z; 3y z ;74/ * ' ;I j7Z 31 -Ie

Scpark Plugct o. ;ip, 1 0 0

W _k_" IoeHater Y7 F,#g /~/ ' /1~ /2 /
Wqr.Atr ate -io 6o /6 /c' /c

Inotake FManild 7

3parkt PuXGo4~t06 *I i Z1r .u 4

*uyl. ,'/7 /17 Il7 I /f~
Engine Rt A0 1!60 1,05F

Crburetor Fuel

Pre-sur Oi Ist-~g /0. - /6v 9' /'5j

Engine 34 C F A3/ 2F S
Cab ,rcultin D if-, f: V71 f 4

n. a n . Var''c- In. HE. .30/ -5 / 3 - . .- / I
CoinLs Fa,-ct .16i(y~ J%196' 25$ i

Vavqep-t I. Ht.-Oa r F i ' f S/m ,

CoMbtato Air-Lb 0r 5/1 t A--112Zpd 21o2J4
CoF acor l0. ()/y7 A - V 5'5

;ot.3 TSme- Hr..

oruellA t. L-Lh ObwrddedI n.-

_jqaonbuOPERAIO Ai-L- hr -1 4



^SCRONAIJTICAL RESEARCH LABORATOk, PAGE NO., __
UNIVERSITY OF KENTUCKYDa a S e t N .2

ENGINE LOG SHEETDta hetN.2
*ENGINE NO,.Z DATE.,

MAKE: ve

Time of Day 
-. .

Dyn. Scale ------- -I

tuci Flow-=Lb _Hr /-~;-
Spark Advan(.t- DC ,-3 0

Termpc~aturers- F

Cayb._Air before' Heater

Carb. Air after Htrrtr.

Intake Manifold

Spark Plug Gfa&Let 2
Cylind. r Base

CrankcA.r~ /~ ~
.Water In 1/ 4?7
Water Out

Carburetor Furl

Nozzle Fuel-
Injector Furl

Prssure Oil /A.75 Mr.Surno Oil//
0E rgine Ror.t. Ax 1

Cr.Air Vent. Lhal.-In HO /4e' /4/7
Int. Man. Var .- In,. Hs. ,-,/ -1/

Oil-Lbs.,sq.in.-Laow

Fm~ I-Lbs, bqmi.

Vapor Prerssire-In. H;., 7
ADMP-?6

Corr. Factor JV6
BHP-ObtedA0? 17
BHP--Corror tedI

RPM Oj(0
BMEP-Corretted

BSFC-I.bs BIHP Hr ~/Z

lorique-Ft. Ll s.-Ob~erv%;

Stop R. lir t No ~6
Total Tiioe-Hrs.

VLMARKS- U Oil rrlJdvd if any. CoGMp. eg/, 0 .47:



IWNAUTICAL RESEARCH LASORATOR PAGE NO. 83
UNIVERSITY Of KENTUCKY Data.,Shoet No. 23
ENGINE LOG SHEET

~NGINE NO. /1- .DATE;

MAKE.Aexz

OBJECT; LP8 C:4

iR.adiag W. / .. ~// 2  2 1.24' ,. .2.J 12 S to
Time of DAY 71,7 14 IVA q.9V 445 /-A7 LAi 4j//d2 C/:
Spd '700 04 .7000000,0 .2 0V 0 0oo .oo'o 2000 !.20O
DynScak 070 6-71/ 07$ .- ~ ci6 G?7 ,75 *064 CAk

ful~fl!w-Li, He AZ~. 01 J45~2 ,2 ,% .4~
Spirk Adic 1j'r 3.0 3,010 ~0 3,0' 3,00 300 a s

Ttmpeature..-Fr--

_trb.Air be~fore Heater ~ 7 90 lo go9 'VO '70 go0 97!?'
Carb. Air after Heatk.v? q 9,0 16 17, go ~ sd .
Intake Manifold $"!ri?1
Spark Pluet (saket .2' .2 /k 'Z4 a? 96 A2? J'1

Cyliner Do** /,20~ /.20 lgo/, 2, /, 2
160kac II /,00 do~ I Ia /6-0 /do 4Lo ,/ / /Z

Water In- /a. /l 03 /4.1r //0 //V 114 /4 I / /
Watiout I/e 4 ~ 5,/. /
-Nazl. Fuel

I* ector Fuel 9~ z~'foIq - r~
I~r~ur Oi- 130 /30 1130 130 :130 /,30 /,31 /J4/ 1,,?

Af 7 45 //- r//7 .11 ,Y .Y
Engine Room Air S

Pros ures.

Ca Ar en, if-i -C, 7317/ '--7 1 -: ?A -, I V/b451
han. ata.-In. Hg. I .Xt -.1 - .

Odl-Lbs,sqxmn.-High 10 /~ i'(0 Id0 a0/ /0 /C /1

Im.a-L 2/,~' ~ 2

C Alculated Data II

Vpr Pressure-Inl H .ef '144 .46 41 -v ~ t~ 1, (0~*J

Corr. actor 09Aj%

AP 2000 A000 2000 2000 40,00 OOCJ0$,200
SMEP-Corrected

J"F -Lba BHP Air 1.2 1//e USY~ of 4
Torqiue.-Ft. LIbs.-Observs d

Combust-an Ai-Lbb hr 340.0 6 ~~L'0 s93 3. 7 .??

-IS& R'port No. - 95Ol.u~;04I0t~~

REMA RKS --6 OdlAdd diftany.~~~ S&,'W dOc V/6,/.Y1

OPEPATOR -'r4 - -



.RONAUTICAL RESEARCH LABORATOL PAGE NC.

UNIVERSITY Of KENTUCK~Y Data Sheet No.
ENGINE LOG SHEET

NGINE NO. /1DATE;
M AKE: J''

OBJECTt 2 4 ~ 7,23 R/~

Reading No, /S

Dyn. Sl

Fuel Fow-Lbs Hr

aiAdvance-Dec._____- - - - - ' -

Carb. Air Wafrr Heater

Carb. Air after Heatel

Intake Manifold I
'Sparki Plus G"sLet

CylinditrBafie

Water In

W)atr Out-

Cruetor Fuel

Nozzle--Fuel

PmseOil

Engine Room Azr

Pre~sures:

Carb. Air Veidt. Diff.-)n h,0

Int. Man. Vac.-n. Hs.

Oil-Lb a sq.in.- High

Oil-Lbe. sq.in.-Low

Fucl-Lbs aq.&u.

Barowi ter-In. Hg.

Calculated Data:

Vepar Pres-ur--n. 14c

ADMP -

Corr. Factor

81-IP-Observ'ed

RIHP-Crec

RljPCrec

BMEP-Carrectrif

BSFC-Lba iIHP Hr

Terviqiu--F. Llnj. Observrd

Cembtisfinn Air -Lbs hr

Fuel A.r

Stop Rrport Nu

TI a

W0REMARlk- -L I Oil aid&el if any

OPERIATOR . I'-



2ONAUTICAL RESEARCH LASORATOL PAGE NO',
UNIVIKRSITY OF KENTUCKY 16ta Shoot No. 25
ENGINE LOG SHEET

ENGINE NO. /1 -AE: 
?-//t)2..

MAKE: 1 E~
OUJECT0%cJT *'a~* k OVA /t _

Time * Dy ~-b
Speed

Dyo. Scale -_ _

Fuel Flow-Ll, Hr 
I~

Spark Advance--Deg. -. oe l -I.

.2.I7f 2J4 -2-1$

C~rh._Air %*icreHeAderA

Caurb. Air after Heater

lot it Maif'q9z 1.!q
Spark Plup Gasket .1 3QO0 ..
Cylindur Base.)5 i.~
Crank Ica-c lop IDS''ge

_ t- u /6~7 J$11P*
Nozzle t Fue l:

Injector Fuel I,3 c~5
Pressure Oil 13r 13~d~36

WnieRoam Air

lot.- Man. Vac.-lIn. Hg.

Oil-Lbs isq.in.-flgh

Oil-Lb*. sqijn--Low

fu4l-Lbs sq In. 4'

Calculated Data:

Vapor Pressure-In. He. '44 ~u
AI)MP- _ 12 Iff If 41 211
Cecr. Factor

SHP-Oserve 2 2.11 2435
SHP--ohscved

SMEP-Corrected

BsFc-Lbs SHP Hr./1

Torqu-Ft. Lba.-Observed

Cusubusti-on M Ar-Lbs/hr 3-Y4 3S.(P 3y~.O
Fawl/Air .1
Stop RPOri 1o. I

rotalTimne-Hro.

*EMARS-Lb*. Oil added if aney. -

OPERtATOR& ~re -S



,..ONAUTICAL RESEARCH LABORATOk PAGE NO. 86
UNIVERSITY OF KENTUCKY

ENGINE LOG SHEET

qNG,.. NO. 1 ATE: 0

MAKE; /Ih.... .

OBJEC rC/*4v

IR. Weng No. -  "$/1,q, /,1/ 13 5 , roP srA ,x-r6
Time of ta-y /08o ?7 Y 195 /-I ~ ,/

Dy'n. ScAh loP'O
Fue Fow-Lb II /A4 20 1 3 3/ 3.3 j3,5'

Spark Advanct-Deg. 30 30 30
f tr9J /*~i L-4, 1317 3 .3V8 3,69

Tempe. atures- F

Carb. Air before Heates 11 7 89 jj 4 - g-
Carb. Air after. Heater sicr 4 : ~ 7 ~I'
Intake Manifold 7 8 90 1 f
Spark Plus G'-%ket 2 7 77 10? 171 8
Cylinder Base 1/07:1ma //2 //2 //Z //2-.
(Crankcaast 95 97
water / 4i /dZ /O /J3
Water Out /07 /0 If7 '57 . ,
Carburttor Fuel -

Ioaal._Fuel I .. .-

Injector Fuel_ 3$ 7 90 90 ~
Pr essure Oil 1,O /Z /2 s 26 i

~mp Oil j /4 '/,#. 11Z. //7. 112-. Z

Egine Ro omn Air7 f 1 4 .S s

Pressures. I

Car. Air Vnt. Di I.-,o.° /7In /,4 !7 /,7 /.7

Oil-L, sq. -Hgh 9t7, ,5-

Oil-Lbs./Isqa.i--Low 1 07t 0 '4 " (

_Fue- Lbs so in.It z/ $

alrulated Data!

V ap o p 1ii u e - n F ,9 .34 .3 463
C orr. Factor(4,)9
8HP-Observed 4?4 5. 36* 3.71 US 3,6
BSHP- Corrected

BIMEP- Corrected

BSFC-Lbs BHP Hr 96 ,715' , 170 190 191(f* z *' 1 z .Z-
Torque--Ft. Lbs-.--Observed

Combu~stion Air-Lbs hr 941 f 3Y'. 1 $9 33,533.9 .3,1 ya
Fuel,'Ar 5 .af6s. As ,0q8o .1oZ6 .1,
Stop Rport No. I
*Teoal Time--Hr,-C0on, b 01 ok= s.ar. 4 139. . ! '1391 .3r.6 4#?-

* REMA RKS-,I %,, Oil 'dd-d it ali.

C,-RATO,L U r e I A



...4NAUTICAL RESEARCH LABORATOk, PAGE NO. 87
UNIVERSITY OF KENTUCKY DtSot7.2

ENGINE LOG SHEET 7.2

ENGINt NO. -A---:-/DATE

MAKE:A 2
OBJECT

Tim* v Da

Dyn. aC- 09 Q5*.2.;a#
Fuel Fl-_Us Hy te 1~ ?~
Spark Advanc.-L) $0 Jo 430 34

Carb,_Air befoie HeaterIX I O f
Carb. Air after Il-ate, I/g I/3C / /72 0 I

Spark PIUV G.asket 7Z66 2?v776' .77 276
Cylinder Base 1~5 /o /641 /41 //6;
.Crankt ivr 10 11; 9yir 97 99;
W-te 574 /4lZ 107 10~ //6
water O11t /l 5_ /e7 16o ~ /0~
Carburetor Fuel

*4ozzle Fuel

injector Fuel le. q
Press ure Oil 1,o6 /2Z" - /? /?7

*Sunip Oil /5 // //4/ 1/72 11,
Engine Rocm Ar ~ Flo~: 94

Pr essures I
Carb. Air Vent k)i-f.. H.C / ,~ /0~ /5f C7 6-il
Int. Man. Vac-r-A H9.- .- /-,

Oil-Lbs sq.in.-High 95' 4 ( 1-

fucd- Lbs sqin. / e1*S 92- 23 3

C.alculated Data:If

Vapor Pressure- ILu. tic 3 ' 3 /, ' ,
ADMP _ Tl 2bV~ 'I4 eqJ
Corr-. Factor 9 Z? :7l' 5j
BlIP--Observed53

BAEP-Crrcted

SSCLsSPHr. 4W I*7i N0 *76 ,/
Torque- Ft. Lbs.-Observ +4

Comibustion Air--Lbr, r C 3.. 3 33O 110,7-1
Fuel 'Air 09~O$.?.t O
-stop -R~port N .

TotalTime-Bra.

I37r ? 7 3J7 ~~i [$6,;7
R; IJ~-lbh Oil ddcd Ifan

cr'ERATON



IRONAUTICAL RESEARCH LABORATO. PAG~E NO0,

UNIVRSITY Of KENTUCKYDa a % e 1o.2

ENGINE LOG SHEET Dt he l.2

ENIENO. .DATE: /' /

OBJECT: TQA C. !ii.51 P,

W~ading No. J7 A4"/1z /+IS, 14/$r1 4(l~ ~ /
Time of Day _ ~~ 2:/ 7'7~~'j ~r ~~

/S0O / 416, /6do l4 14a.4 -/Zoo /26

Fuel Flow-Ul~i Hr ~. / 21 ~ /~
Spwk AdvFpnc--Drr &04, .o jo gro 3io T

(,orb. Air before Heater IZ 3 I zi ~ y 0 ~~
Carh. Air sutet He~ater 11/0 52- /9 /7 2'
intake Manifold 90 '9T //0 /* /306.1 A
Spark Plug Gasket 76,~ 23 .3~2 2
Cylindt-r Base ji , , / ,, //~~
a.rankca /6P q 37 1- 97 ?

ter In / /OZ /012, 1/dz 1/d2, 1/4z / ,';
Wa"ter Out /17I/$ 1-.6 /If?~ 15, /7

Clarburetor Fuel 9
Notale Fuel I
injector Fuel ?9 92,Z 92 z 9 2./Alo~ '9
pressure Oil /020 21/0 / /

Engine RounAir 9Y F-r 7 9~J I I~7

* Pressures:

Cfirb. Air Vent. Dkff-lit h' 1/1'// Af /2. A0/1401 '146 ,9 7 -
-It. -man. vac-ln. Me. -. / -. / - /I - / /

Oi~~bss~il.OWI 7 0~7 .'27 V~, Z7 7w *7

irrer-In. Hg 90TG-m2

C;alculated Date:

Vapor Presfiure--b1. 14i. *,C .2 2 .9 I- 9 P .
ADMP _ F/2#/5/ 4 t'
Corr. Factor X i9 ( .o.mIyi
8HP-Obfigrved Z-0 .6 0. 0% y 7WA'7,2 7

8MEP--CorreetfeJ

RSFC-Llus BHP li-r

laqeF.Lbs.-Oserved j.0 24.64- .77,o If/
Combustion Air-- -Lba hr A~~ E~d0 7 27 P,7 ~ r~

Fuel/Air *'0~.O 94/ rIY64 0*00 ~~

Total Tim-Hrs. I3.(~3,

.REMARKSI ls. Olad"'dif any '~/ 5.
A~~ ete (*r feq A4 r Fa ro r rnd

OPE RATORf



ERONAUTICAL RESEARCH LABORATCL PAGE NO 89

UNIVERSITY OF KENTUCKY Data Shot Xo. 29

ENGINE LOG $HEET

*ENGINE NO. DATE;,-.--

MAKE: MR0

OBJECT: e~- C CJ /
Time cf Day SI"~ 73 'Sp- 4/'44/. /2''~

-. _/ o ,osv 6 .
Fuel Flow-,Lbs Hr k /7 /7 /6 /6: 13 / 5 " _
Spark Advance- Dtfi J4)J 40 3

empe. atFres- 0 F

Corb. Arbeiore Heattr I9 i ~ ~
Cart, Air altar Herater 13~2 /0 177? 1l;z10A Z1-
Intake Manifold Md / 15 1"1 /.? 12 //6;
-Spark Plug Casket ;?pf s ~ ~ ~?' yv
Cyllader Base_ /04 lot, /V If' 1Y+1 ,,,,,, 4 /0€ 4 Iv4 I
Crankcase v9e 96 9(i 9' 3~ 9z + '. '/
Wter In 9f f 915974 4;q 9 1 /
Water Out 1./f- 41 5 / 5 -2 /5 ,5--4/.0 ot1 16v5
Carburotar Fuel

Nozzle Fuel

Injector Fuel 9i7 9Z / '/
Prisurv. Oil MV /. //T / 1/ i 145- /04( /OV /2

LEgine Mlau +, Air R7 ;Pj
Pressuresl

.,Air .Vent. Di.-In Ho ,3 4 / ,, , , . , z 7/3 ,,,3 .7
,,,. M..,,V<-,... -- / -.Vac --- /i. -Hg.

Oil-Lbs scq.in.-igh IS 94'< 0 r~ ;f
o,-Lb..s,..in. -Low 2 , 1 ,7 Z7 27 412 37 R 7
Fucl-Lba ,q.in. 2 / ,V, ,. .,2 , 26/
maraneer-ln.HS.

Calculated Data:

V;po Pr..ur.- Ilk. lit ,, 2? 21 ,. 2, ' ,
,,,_o.... . . .;?.6, .ov 478 I.W 1. 1.07f -"
Corr. Factor 07

BHP-O0bserved o:72- /.1 077o 2!!r 36! 3-~
_IHP-Corrected

RPM /arcO /2"a n /.?vo xro Pb go
BMEP-Corrected

BSFC-Lb, BHPH,, , * ,, l2/ VI/. -++ /0 32 100¢ /.0 .
Torqu-Ft. Lbh.-Obruverd

.butioi oAir--Lbs lr 2 .3 Z .t ;2.11 A/1.2S1 i,e I / /7 .V /7L/1,
Fuel. •r 'l.0 / ,072 " , 74, 1,-hI.oe . of, 4" 5V
Stop R port No.

Total Time.-Hri. <>,A.R-KS. 

Lb d 00 dd.d if any.

OPERATORt~~A~((



- - - -- -- - -

1c.RONAUTICAL RESEARCH LABORATC PAGE NO. 9
UNIVESIY OF KENTUCKY 

D t h o 1 .3ENGINE LOG SHEET stShe o.3e NGINE NO.DDATE:

MAKC: k V4tq

Reading No. g- v J

Time M Da Z'~ 'Z'2' 7~4?~.~'Speed 400O 1,60 'oO t'/dr
__ S.- Of .e-ef o f/~ 1,7 -cg OP~4 L(f6Xr
FlFlow --L,-v 14 1 JO

Ej-w F11 JS7 0. / 71 '517 3,62 Z6 2.69

Cb.Air bsforc Heater -I 7
Carb. Air afIter- Heatr 

A0.

cylind,r Base d79

W Ater Ilk oV 7' 7 ~
WAmoe Out /iL/ /6l- /,I-/~''?

Ca rurtor Fuel-I

Mozzle Fuel

injector Fuel Pq '-? -V'2(Y_23
Pressure Oil

rnOil Z 7 t~t 2
egncRoornA~r t~ 2-,~ 1/ /21O 7~

r,,b. Air V.ent, bitt-In K- 4 ~ 7.9/6J5y.4 ,4ie
O~l-/40 sqin-Hg IO /800 f- /41 ' *

Oil--Lbs. sqjn.-Low 27 ? 7 . . 7? .7 V ? 7 -
Fue024,qi ~/ I

CaculAtd _Data:_I '~ ''' ~29~ '~ iO~J
Vape, Presiiure-ln. - If //'fi

BJ4P--Observed IT 41~ "'O"I 2;,'$?-5A* 7
8HP-Corrected

f$MEP-Correctesl 00/er'~SQ/o
as5 C-I 1sS 1*4 8P H,

Terque-ft Lbe.< Observ :VO9V' S3 WV $7.99421, 57 w '2
Coenbusfin Air--Lbs '-1 4"N e if.7,6T A .3k V z
stop Ripor? Nr.

*f -Vs. -,a

CPERATOR



.CRONAUTICAL, RESEARCH LASORATO0 PAGE NO. 91.
UNIVERSITY OF KENTUCKY Data Skleet No- 31
ENGINE LOG SHEET'

*NG INE NO. DATE.. /2- 6 .

ReadingNo. /~ j9 /4 7 7 /Jf71 174/77 6"lop
im* o( Day I e " $ ( .

OynPo e ~,2 tio ~ J1o Je~
F'u el *io w - l- A .. r .. _2 141 Y -46$ ' 4 4 1 i 1 . -6

Sjk Advanct -Dcc -Jo -4! A992O ao K30016
FjO/L/Acm, eJ L~~ ('0.9 U,// -m~// AP4 5T6 /0 6 5- Xtf 9
Carb._Air be(*r e itter IT/I/~ 01;dPTO
Carlx Air Aftel i uner 0 40 1 ml AS" 7

0_ d47 23
Cylinder Base 010 ~

Carburetor Fuetl

No-xle Fuel I

injector Fuel ~Z I ~~ '2 / ~ ~
Pressure Oil 67 ~~

Int. Man. Va.- It Hb;. -,/ - /

Fudl-Lb*/sq in. A* -f a,
B~mrorn ter-ig nO1 -9 ;?d~ 4 6~~Hs 0 .9 ? 2y.O Ala vO~t9 V$
Calculated Data:II

Vapor Frs-re-In. 4 .i f /t ./ *b /4I

Conkr. factor 16dj 03e /4iOS /16 0-/34 df O3 4) ..
SHP-Obsred 2 7& ?~~2 0?o9 07, / WY /,+ i 3
flHkP-_C~rrtctrd-

MSMEP-Crrc ced

B lC-Lbs SHP H, 4 971e ell/o'/'s,/,'~ /'/2V~.7
Torqur-.- Ft Lbs.-Obae.v

Stoip Rrrt No.

Total Time-Hr.I

7 Kft!L -Li-. Q1 ^dd,, iI any.

OF'tRATOR co



,AcRONAUTICAL RESEARCH LABORATOk., PAGE NO 92
UNIVERSITY OF KENTUCKY Data Sheet No. 32
ENGINE LOG SHEET

q NGINE NO. ,DATE; 0,7 ..

kMAKE:C4-t

OBJECT 4

,edgN.+.,o+;-0 -. / 7 6 .2 4 I 7 I F4

Time el Day 4t Z I. /- , W

Carbfeto 0 1e

,8,=. .r~ 'O-;OOOeO O /O- /4 -14 -(n
ly. Scalc Am~ , 0 ?C" ,
u1t Flow-L." fr- Y/ 6 1 2- 51

___~ d3.O 0 3d 0 36O 30 3c'
~ .JzK.i 53r 43-39 ?4 4 4  2 , 73

Temupieatures-

Cbfor ee Heater A/ #/~~$ 1,f
Carb. Air after Ic~ 0j. C,~ 60 // /0. 64~ 2
Intake Manifold -0 -2 / ,--7n 17 3-- % ( q,3 /5gl 1
Spark Plur, Gasket a,7 476 *760 6 AA 4 2 S'- 12 6-
Cylin dcr Base J0 CIO dO ,~ J0 940 121 .2 A 1~71
Crankcas" 17 14 7 6 /h, 14/5I 13 1

Ot/ In ,1

-a~ /g( 10r3 143 402/1 5 3 '67Z If /
Carburetor Ftl

Nozzle Fuel

injector Fuel -/0 /1. _-- -/2 -/2 i -/2 I ./2
Pressu re Oil o461 4' 9Z 1OO

ngine RoomJT Ar -T~-~-/ /'-,/, i//~

Pressures. I

Vaj@rPrer-- n 4 : / /7' /75 /7 11 /1 //75.,3,, .I
A itP-° " t ' l J 1

Int. maw Fac/ / /,?o00 .//o ./

BP-Ca orcted

C.nbr,_ L, Z$., 33. 0T0

Fuel IxAir0 -;Moo .O9.dRo.d$) rv oo' 1, Oro , 4 0 q40

Time--lirs I J

REi -- t OL ,dd,,d ,f itC7mft rZr /.4-5

OPERATOR . ....

5 *e r



.,IRONAUTICAL RESEARCH LABORATOi. PAGE NO,_ 93
UNIVERSITY OF KENTUCKY Data Sgheet No. 33

ENGINE LOG SHEET r

ENGINE NO. / DATE,. / 7 -

MAKE- / A
OBJECT- if 4 -q

Reading,.No. t i .S 0 ? f :

Tim"eoDay ' 3'/,3 - :3- 3.'of 3.',a' .

Speed . . . ./o'I ; , /.t , /-7 'Od , ! , , 7 0 0"O O*
Dyn. c., di .,.ti 09r b- .7 0 7. 2.' - 0? , /
Fuel Fow-LLx Hr

Sp.,rk Avac-De, 'Q Jt $, 30 , _ 30 30 'o I .
-F. €-_/CPR/ 61,, ., 2dcX. 342 7.',/7 1. ,7 / A _ 1,74
Temper atures- '

Carb. Air before Heatr

Inotake MnFulCarb,.-. Aatr e', -/, -/3. / - --/-/2,K 7  - /,5 - - -,l

Spwk4 Plu Gake 3245'Z37 A ,: 3 - 90

Presres . /,9? .c' gc ' .o

Cylinder Ba.s .7 . ?7 7 7 7 z ? *7 9 7K-7

Whater In I- ~ /
Water Out f5 5K6.- -- '

Carburetor Fr l,
Noz6l Fuel

Injector Fuel -, 1 I ,/35 l/,3 I./,+ / , 1,3 - ,, . "
Pressti.e OkI90 3 . ?J 5 C ', H i'

BH--Stim Oil 33 ', 3.2 2

Engine ROur Ar - "! 4t -/ -14 ,9 , -14# 1/

Precures.

Vac.-lIn. I fig 0

O00-Lbs sq.in -High1 /47/ / 1 j, /0&. 10,5 /ao C ' /0 r)
0ol-Lbs. sq.n.-L- O'r7 7c? ? 2 / ;7

Barometer-in. Hg . "I a 4 ./.1 . 2 2 ,.'.2/.

13,' a ~ .$ 9 ~9 . 26,9E! • '

Calculated Data

Vapor Press.,e-I. , , ./? 2 .17 , ./, ,,' /

_tApM 

.7 9,or 99 V1o 2

Corr. Factor -- I, .3r A 135 1136, /. /,136- /j3A /;
BP-Obevvd lo L Zl a2 1* .2 /4 73 /.7

BH-r. ci d'-

RPM /0<.~~/~5)//e~ c C~C~(

BMEP-Corected

SSFC-Lbs BHP Hr al;;/.' I q./ SO1 0r 1Y 0 ,2?-.~c 9C
Tarqur'-Ft. Lb.-bserv, e

Fuel, Air rO 7%~,~~ Oo~O95.'0,~ QC
Stop R port No

Total Timr -lirs

RE A.S-LI,. Oil adde-d if an'

* 6 *e f 4 - 'i'

OF ERATOA



RONAUTICAL RESEARCH LABORATOI PAGE NO 94
UNIVERSITY OF KENTUCKY ata Seet No- 34

ENGINE LOG SHEET

ONGINE NO. / DATE: 0 - / 7 -

MAKE:.- #)d -Z

OBJECT :AI, C 4 to
Reading No.. 4

Time of Day .. .. 4Si/5 /,LS/ P1 '2 /.'0) /t24 ,A7 / .'2.' /z:2-
Speed - .. . ..... /6
Dyn. ,Scf_ -Mr 1.073 .,o / oV- ,

_Flow.--L,,, s 1,r1 3.1- . 4 ., 4j.6 341 I.? oe ; ? ' - I . L ;. ./' ,I. e) 4;.6€ 41681
Spark Advance--ierg 3040g 6J )~
Temperatures--F

_ a-bAir befocre HeattzII -~~ it ~ /

Crcse 7 K/c- -, -t/O -// -/! =// -/
WaterinA I fits, - ~ 4/ .d'

Water. Out /5 Z /Y' /W// /5"I4{t2t /Vt vJ:. r'
Carburetor Fuet

No._le Fuel r

opii

injector Fuel *6

Pressure Oil 2V 2 Z ,?o ;70 1O 2.
ump Oil 74 26 ; .2/ /72/

Engine -Room A r -/ '~~ 44, 41 ~4- 4/

Pe-ssures; I

Int. Mon. Vat. -In. l.- . -,/ -. '- . / _, '-,-

Oixl-Lb.sq sin.-High /00 1/ I7 2 1e q
Oil-Lbs. q. n.-Low ,2-7 30 , 0 07

FuP--Lorete aq in t?,e

Baromiter- ln. Hg

Vapor Pres-.i-r--lr. H5 1. 1 4 e7 '0.7 1
-ADMP ~~~~~ ~ IO .2.6 Xe?9,11g1 iqt"

StoP-Correte Io I i ICorr. Factor /*.i/25 /2J/.3 7"'

RPM 1'0o AIe O10 1,eae 1' n,
Bl-IP-Corrected

BSFC-LbsSBHP Hr.. 9,0- '/60 /

Torqui-Ft. Lhs.-Obsvrv, c4 ~
Combusti n A -- Lb s ir 

4
2 '3

Stop Ri-port No.

Total- Time Hrs

*REM.4VKS- Ll's Oil wde~d if n

OPrERATOR CL'v $ t*' ;iv.5



.ONAUTICAL RESEARCH LABORATOk PAGE NO 195
UNIVERSITY OF KENTUCKY

ENGINE LOG SHEET Data Sheet Roo 35
LNGINE NO. DATE:- O"z

MAKE: -

OBJE .. ._

,..+ +...,o, , ---N o _0/'C:+ s i

__ _ 1 1 /.11 7 7 .
Speed - 140 I-/LI A? >6] -0, /e Ye" -&-
Dyn. Scat .0 0 7_.r 73'+ . 7

3 235 1 .3 '2.2 t /6

Spark__Advanct rq .3 e-

f.lurl f6 40-A ' t 4

.in.t.i .,-.!,s- -w .

Carb. Air, before Heater - " - ' - '-"9 7 " 7 4- -./ -,i o -
Care. Air after : Beat I-2 2
intake Manifold 01 V3 'Z Z , e; '5V ,/0

Spark Plug C.sk.: Z 241! 227 X~:/. 2/ Zl - / 7/i Z'3 6* /79

Cylindcr Base 7 6 -7 7 , 7

~Wattr In 1 t- /-9c-o-4/-V -92
W.ter Out .VV;.2 Z /9'/ /3, /1417 14 1 ' , ,, -

Carburetor Iuedl

Nozzle Fuel

Injector Fui < II-4 ,-

Pressure Oil 'f

Engi'rne Room Air 41d5* -..4 S V.1 41e 4/(e~ j~ :~~$

Pressures DilTIm H-.

IntMan Vac.- In. Ht. -,U' ,
0 i LbtKsq.1. -gh 9r95 9n.iAn ,eel

OilLb. q.n.-Low ' $oe 0cIo
Fuel-Lbs sr.rt . o /l -23 e2 si -

Baroon,.ter-, l

-Calculated Da~ta:

Vapor Pressure--ln Ii e7 o .i 0 .07 0 7e
A DMP ~/ 7/7 1' '0 7
Corr. -Factor /273 /1/Z3 1 ./23 14 ' -11

BHP--Corrccttd '' T

RPM 107410//4ZM/12" 12ft /2740/V o/cOj
BMEP Corrected

BSFC-Lls BMP Hir /11 1~3~ 210 /"/g a.'~i/I4~j~ /
Torqu-'t. Lh..--Obriv,d

Comibustlnn Air -Lbs hr tf"~ 37 3.4 %1 TO 70
Fuel Air 40f-o E.6$:5'Ll&Zo6xq~erj
StopRp-oit No.

Total Time- M-rs.

. I)ARK51 -1 hs. OI added ii any

OP L A TOR 1



#.-,ONAUTICAL RESEARCH LABORATOR. PAGE NO. 96
UNIVERSITY OF KENTUCKY Data Shoot No. 36
ENGINE LOG SHEET

WNGINE NO. DATE.

OaJ:T2lnR~ No#-

Ti me of Ia If f' -0'~?~ ,$ 7 /?'3 k:~$4.
_p~ 7#1Zpoo~ 401040 Z,0 O00>;ee ~d0

_,LuFlow-L.hti Hr /{$ IJO, 7.c ' 7 3 -7q/ 3-4 67 ;.
SparkAdvanc Leg. 30I 30 '30 1 3 C d

______ y,~ ~,9393 q
*Iemperaf ores- 7F

_Cab.Aubbfor, Heater ' 4~-' ~'6 ~ 4 ~
Cerb. Air after l-teat"

Inrtake Manifold 1 7 -Z-4O' . 9 93/ /6 /
Spark Plup (.aShtt I fZ I~ ds e 6.~5 ?
Cyincir Base 6- / / -

Crankcas~ ~-"9 <9 ~2O 30 3?~/ 3
Wter In.~ 4/-'/~6~~5
Water Out j2 ~f 3-/5/0/C JJ

Carbureto r Fuel

Nozzle -Fuel

laijector Fuel_ 42 44~ 9Al
Preasure Oil-- A 7-. *Z/~.upOil * ) 7 f 0' C

OEn~ine Roomn A.r d 4- 5 ~ -

Pressures.

(..rb. Air Vent. Dill.-In it 14' 4//1 4 1,74 /,7Z 70 146 1.SF
Int. Man. Vac.-lfl. Hg. 4j-/~ , .

Ofl-_Lbs..aq.i.-Low 0 ;0 ,'IV ,3c :,3,o 3o 30o

Vapor Pressure- In. Hr 7 .0 O/ 1~c e'10! Ow/e
ADMP2 2927 jj7 q92 "?d92 %4'30) 9e

Corr. Factor 2
flHP-01,served2

RPM $7 o

BSFC -- LbaBHP Hr. ;747 7 10011/9*1 0?~ 0 /. 2Z2 1. A /.-q 1,'
Torque- Ft. I 16.--Observ.

Combustion. Air-Lbs I e ? 49-0/GAdfl
Fuel Air .17 00 G * cr, ~" (,1O-o 4
Stops Rrport No. ,~~,~ b

Total Tane--lHrs. 2

*ftilAKS--l-ls. 
0! AIc ~rdif any.

OkERATOR



~ONAUTICAL RESEARCH LABORATOR% PAGE NO. 9T
UNIVERSITY OF KENTUCKY Data Sheet IQ. 37
ENGINE LOG SHEET

*NGINE NO. DATE: -.

MAKE:

OBJECT! P/4 G~- 4~

Spe d 
,2O ,20 Z 00 c002o'O~ 

~o tO 4c
Spaik Advatic, Dig 10 30- 003 O o~,~0~

Carb. Air bskc Hrortcr 67 q.~I4 9'
Carb. Air after Hfrxti /00 -,6 I

Intake Manifold ~7 ~ ~ .. 7I*.~~.~~/~
Spark Muir Gasl,-t 23 26 /Q 2(/.V aF $2 2
Lyfindr. Base . 5 -# ' , i -z - - -3

Water In -6-7I~.~ ~3 -. 0 -$-I -6- 1Y -
Water Out /1 s/ ~ /o /~ '% 9?//'/3.T
Lairbui cor kinn

Nozxe Fuel - ;

Injector Furl -
Ptetsnie Oil / -2 / - , - 2 -9 -'

taib. Air 'sent Dilt. -in HFi -, /.3? /9-

Int. Mam.*v-- -IIn Hg. -,4T-5' -5 -. b ' .
Oil-Lbs sq.1r.--High 112 1/ 2 I. . 12 .// z 12 /Z / .~ /Z
Oi1--Lbs.. .q.in.-- Ia 30' -30 $1 IF/ 5'/ J/ 1ro' 51 dio 'Fin
Fu. I- Lbs an mo. .2Z ~ 2 2 22 2z'2 2 Z// ;1
Baron,tr-,n. fig .$ 2 25 ajY

Carlrulaied Daita -

Vapoi Preswue-In. H 0 ~ 4 e/ 6? .0
ALUMP 2q0 -24i$-3 4i..fg 'f o 2/
Corr. Facto, /,; b2 V2 .?/2 26 ' /2 .j
BHP--Olnse-se jld 9/71 /90o eolV .125 4.37 '?.9 .1.V
BHP- Cot.tivrnd

RPM .2 00'~..oo 0,-Ol W,~ 000,oC R06. 00C/,6co /p Z,
HMEP-Caerected

Torque- Ft 11- obsers ,c,

Combustion Air Lbs 1,r 44/Ij/ 0c, 'g o '.
Fuel.Air XC~ 7 .Vq .4? .6o~ ???-2 'e~q96 .4
Stop Rrport No.

Total Tinie-Hrs

LNAIS!s Or .. drd if any. ~eT 'v d/414 hrAj/

CPLRATORt-.-



-. rt Z'

.RONAUTICAL RESEARCH LASORATO' PAGE NO. 9$
UNIVERSITY OF KENTUCKY Data Shet No. 39
ENGINE LOG SHEET

OENGINE NO. 1/DATE: ;

MAKE; 
8 

1

Spee~d (,0/Oo/I /o ~O O,~O /.ZOO 0~o

Spr A 3 0 13 0 30
Sj dvac.- - h) -3 Y3 a~1 JOb .. 5 .8'~

Cr.Air b.icore Heater 47~-~' " I-747 1-70 -70~-
Ca i . Air afte' lite j9r , 5 /a 2  '65 4, (/o /,;4
Int Iake Manifold -310121 40 3#- 3..
SparlePlugr Gashet .224 -,2.i /p' -2 1'-? ? 2Z z

Cylkndui Base A,

CrNzzle -3,l ?- -3? -7 4 -(7 -,

Carbetor Fuel

Inecor-F, 9- -/7 /'-/7 ,-27-j -47 4 1Z -3Z -
Siimp Oil -- 19

Engine Room Ar -44 -(( 7 1

Pressures.

Carb. Air Vent D&if.--lo H-C /,O /o ?/ 9 ,3 .& 7, ~Z q/
lnt. Man. Var-In. HS. ./ -/ ,/ / /i- 7

OllLbs., sq.n.-Lo'e 30 '3o .3e 60 ITO 30 '3 30 '30 a0

Barometer-In. Hs. ?A?. 02~ 4y I q~ro- 29.6 , 3"02 q 0 q$b qIq4 .2f v4 q~a j~oiq.qo a2q~y 12,? q o
Calculated Darta:

Vapor Presure- In. Hu.

Corr. Facto, '/2.
BHP--Obteved 7 AO~

BlkiP-Corrected

RPM- /400 v/oa .
BMAEP-(orrcCted

Torqfue-Ft. Lbs.--Obsarvvd
Cornnution Air-Lhb lhr 31 ' Z ' ./,17 '31, 9F
Fuel 'Air ,0'4079 ,1OoO9Owe, "o ' -d 013
Stop R,por NO. I

REMARKS-L2-. Oil added if an.-

* ,A~f C -S-1:

OPERArOR e c /.



-RONAUTICAL RESEARCH LABORATOi. PAGE NO. 9
UNIVERSITY Of KENTUCKYDaaSoto.3

ENGINE LOG SHEET

*ENIGINE NO. DATE: / oO?/ .Z

MAKE. -M7e& 7
QBJECT. '-/

Readirif N,. ~S ;d~ 4 7 S#p~~~ 4 ~
Time ofi Daiy_

Sp.-d 391 AO dC d/O AV, ZeCC~2

Dyn. Sc.. ,Oi4 oaL.60 o t *Soq1 *~

Fullow.-Lb, 1-1 14!0 1,~ /*/0. ~ I '''k
Spk Adai._--DJ30 30 13 ~ Q 30 300

ThLia . .c919 .t I.0/~27 2,2'/ 241
Temnpeatures- 'F

Carb. Air L,-forc Hea~ter 1-71~ 61.~ ?~

Intake Manifold -54.0I2 -5/
-Sprk Plu Gaskt /'96 Zc ?e0

A; Ks3 415- 9"/ 1 9,5
-Wate. In -.. ? -4p0 9

Carburetor F uel I
Nozzle Fuel 1

Injector Fuel 1,4 (07 1- 6

PrsueOil 90 -4/0 2 '''2 4w.q ;- /'

Engine Roc-ni A r -46 -4( -46 -604 I'4 //4~

Pressures. j

Carls. Air Vent. Diff.- In Hi 4Z2. 39 .3V~ 3V -3?7.
Int. Man. %d, -- In Hg. 0 0 0 o

Oil Lba sq.n-1 ow 3a , 30
Fu..l-Lba aqin.0 2 .1 .2/96-z

Baomnter-ln. fig. .29 ' 2?a S R9,420 2q.3I "211'41292. 2j,2Z

Cqalculated D~ata: 
2% 2

Vapo; Pre~,t-ln. lit 40 16 V/ / / ~ ,~ ,I:

ADMP -7/4 121-0 Z(?4/ Z191. 1/ I 2'?&224
Carr. Factor li ale11 i /1 2 2 1"2 1,6, 925 6
SHIP-Observed t/4Z .9i ~1/6-7wV*4 d~7

RPM fro aQ sqooC
BMEP Corr-cted

BSCLsBPHr /9 92,oc' q 491 7 7
Torriwz- 1-t. 1.:.f-Observod

Combust on Ait -Lbs lit 49 ~ ~ ~ ' AA43.
Fuel A-r 3OO OqIc~0~.~~ ~-oo
Stop R portNo

Tetafl lime-- .Hrs.

414f Flow, OI) bq 4 * ~ S4I ~ /4s t3~~~
* REMARPk' 'l..0,. ddcdif any 

f

Of Y&'A OR



RONAUTICAL RESEARCH LABORATOR PAGE NO. 100
UNIVEROITY OF KENTUCKtY

ENGINE LOG SHEET Data Sheet IT*. )4o

' NGINE NO. 1 DATE.

MAKE: A14CfO'Z
OBJECT.

Rc!adimgr Nv. 25t2 ,

52. ~ ~ ~ ~ ~ tq 4,/ yipT/u;/?y ' A43
-see 00O~O /4 /E~,o ~ ~,

Fuel FlwL old IS~ f217~e '~ d~ ~

A ~ c9~ 4, 30 30 '30 s: ci

CabAir befoe Hidt 97 P

Carb. Air alter ti 2ool0k4 /A:t /
Intake- Manifold70 I9 O 9 I6 '
Spark Plug: Gaiiet 13d 730 2 1 20 Zv S%$ .2?129,z
Cylinder Base -,L~ Z.I/ 'd /~/'
Crankcase 77 1U41*1' c

Witer Out 1 -E/3 4z/f~/6 /~/:Z
Carburetor Fuel 

4

N ozle Fuelf 71% -
lajettor Fuel--

Pressure Oil //

SEnrine Room A.r I'~ 1 ~ 1 :

Ol sa q.s.-Low 2-9 'r 67 13 -1

Fu4d-Lba sq. 5 o~
Barowetr-lu. HX. 'Z2-z 2'L /2% /?
CalculatedData;~II 1 ~~
Vapor Pressur*--l. ,/1 d /

Corr. Factor x5 i's;6 ~fA
B4P--Obreervcd ' Z i14 1
BltP--Corrccted )A KAf

SMILPCorrected ~3/
BSFC-LbsB8HP Hr V1029 I.9 V1. ?.92/45
Torque-Ft Lbs. -Obaerv..!ID -
Coastbustiom Ait -Lii, hr .33d)4 0 0'2
Fuel Air ~4 .~5O.?
Stq; Report No F#9 4 t0Idq5
Total Time $' 3 '/It

*RhR~ s C I.4thiifany Vc~Ay7.~~~.o4~t )7AvNA~ 7.

Gk ERATOR fo ei,



RONAUTICAL RESEARCH LABORATO, PAGE NO. 101
UNIVERSITY OP KENTUCKY Data met ITO. 41

ENGINE LOG SHEET

ENGINE NO.. 11-- DATE: / -23-,Z

MA K E.--

o1JECT: 0/ -

Readiag.No. ' & f2~$hSwg x '3 !ii
Tim. of DAY.. , 1,_ if$ . ,'ff f 3U5,/ V l3/IX91
_ ,,,_ -- - ./!2O ., -/i ee- iZOD : , li I. .

T~rnpaure F - I j--" 7 3 L~Snje Fuel --ake Het 3/ -

Watrin_ 1V? 90 !0 90 i ? /ai
V!_Ire :h? 3 42

Carbu reor e u e ater

Nozzliafe r Fu e at 4 0 /, a y

Int -e-.,n . . - -- 1 -- -

S . in.-Haske t1 ? 6P A4 Z, x92.33?.2 9 7591. 910

Oi-bs.q~n--o ~ o 3 90 go x/3/~

,,ue.--o sqi,, 2', 25 251 2.gl t.3 I,A - If' "Wakulte d t. .9

VpPresure il_ ko? ;IOf 0m IoI J0 /10 4? /4.14

Engine -m ~ 2 -9 1.? A? Z 2 I9 .. 2'9 '9j

bMEP- Cerrecti d

IC-LbsBi Ven. .7dbI H I (OX '41 1 /.O 3 9

Torqe-.Ft .bs.-Oberved

Fuel Absqir . 1o?.,c o J-4~/

Stop R, ot No. .O9( 74,aao'p

~T fl rs. , tI

* aroMnctK'. Ht .dilfn ffe 41, ;$ 17 /17 '-294 2'..5 17 ,,W -,1

v? 10,4 Io?! 9.0 '794 -' .,



.-o(ONAUTICAL RESEARCH LABORATOR. PAGE NO. 102
UNIVERSITY OF KENTUCKYDa aS etr .4
ENGINE LOG SHEET

LEGINE NO. / DATE.

MAKE: 4z
OBJECT.Vj7 - (oz-)3
Reading No. 717 Cp57j 71 -?2,/27-,2'
true of U.y3:~ 'fa 6 . '9/( f .2 /O/

Speed I ~ ~ iB0 fC ~ O"'
Dyn. &ale 4/*3?43 ~ ,CA$ 020 9

FudF%.-LLs Hr I/ . / / ,
SpArk Advanct g A /' / / ~ 4

LCirb. Air be foar iiatei y
Carb. Air after li-,tei aP 0' Q J1 -y ~
intake Manifoic al& 677 2>/~,
Spark Plug Giisket .Z? 2A/ ?/2/p ?b.

Cylinduc [3B 009 ' se ' o ~

Water ill~

Carburetor k uel

N!ozzie Fuel 00i~ ' 9'2 ~
Injector Fuel I

Pressure Oil 4741 1r 1,3 A6. l /cf /C&. /a/ /o02-
*Sump Oil .190 9 ; '7 '9? ? 7 ?'/ 1?

Engine~' Roi A r

Pressures.-

ar.Air Vent. Diff.--,oHO G .. 27. W .~ .- ;'j 3(o .3k
lnt. Man. Va..-In- HS. .*/ 05 I '2 /" .5/--
Oil-Lbli sq.in.- .Ha4;l 910 & 'V / 9
Oil-Lbs. sqain.- -Low 3/o 3/ / 3/ / 3/ /
Fuel-Lba sq-in. 5-~2
Bat oreter -- !n -H g *79./6 yl' 4- 1/$.?"F< el X'I7_0K10 6,01.

Calculated Data: 'EO ~ 2

_ 7aiorPresur-in. iH, /i 6 $ .4 ~

Corr Facto, 'o9 111/ 1? 2
BHP--Observed 910
BHIP-Corrected

RtPM IO rz ~ p
BMEP--Corrected

Torque-Flt. Lbs -Ohservvd 'i

Comibuistion Air- Lbs hir 7?4 IV, 7 7/d /3 1.1 ~
Fuel/Air 6N~& -ON Of? 4022 474~ 7 6
Stop-Report No.- -

Total Time-Mr..

OPE RATOR eve V



.RONAUTICAL RESEARCH LABORATO. PAGE NO. 103
UNIVERSITY OF KENTUCKY Data Sheet No. 43

ENGINE LOG SHEET

NGINE NO. /.DATE J)

MAKE: NC

OBJECT ~ -/ ?~TiUD

Rading o., _ -r- 1 " / !,.6"I / v. , P
Sp, d-- O d'

Jiureo-.Hr Fu2 6!

F urIl~w-~LbbJH 1.2? /,27 25 2&'
pe _Advanct -L& / 1

Jiv .... . FW /, I? S IO Z. il l 1

s..orb.Air belor Ht, Ii / IC.un. Air alter lie -it, 5 1502. Z i

Spark Plut Gafitih y ,/ st :3 s~2r' 3o c
Lylindir Base*. /,p 2- /o / /
Lrankcsv 112 1 93
Water In 9o, f 2 . . /.2

Water Out /S? /O~$ J~ f
Carburetor Fuel 

4
Nozzle Fuel ?87~ ~ 9/
Injector Fuel--

Pres. ure Oil ...... L I , . .. / 4 L - , "

-- 7 I

Pressures.

Carb. Air Vent. Diff.-lu H.0 .3s m3 1/A5,3 ,/J-;

Lt.. Man. V dc.-IO. hs. 65 0
Oil-Lbs, sq-in.-Higli9/ 9~/ 947 (0
Oil-Lbs. sq.in.-Low 1 A/.I,
Fuel-Lbs, aq ini. /91,

"Toieter-in. HS t/ o,/5 " 57

Calculated Data: .

VSpor Pressure--o. Hg. A
AD MP ;w6f.7 A
Corr. Factor .q1/91 l1 61~

BMEP-Corrected 
.

BSFC-Lb% BliP Hr 19 91' 194/'
Torqu-Ft. Lb- -observedl

Coonbuistlon Air .Llis hr VIL, /4 .S.3o$j~ 4Z
FulAir 0794 _4 . 4WOO

StopR( port No.

Total Time--Hrs.

4,AF ~ 8 /Y~ i1*-e )CI 0 - 3*
r..,FARKS i,s 0-,1 ,lodif any , , Wy4 ,'P te rr eA4 C hC

/ )& A97 c:



AONAUTICAL RESEARCH LABORATOR. PAGE NO., 1o4
UNIVERSITY Of KENTUCKY Data 3heot No. 14)4
ENGINE LOG SHEET

# NGINE NO. DATE: -?-v2
MAKE.

OBJECT: E V' - /
Reading No.J79' 1 ?e ~~9 ~ ff, ?~

Dyn. 5,ah At V Zo1,10/6o~ ~o

zpark Ad'-.,nct- bieg. 45 4?0 20 e4 23043J
Iempalhwe- CF ---. -- -1-

Cuxb. Akir befort Hea.ter 20"70.<, 2 ~ tC
Curb. Air flte, lietcl 1/ 4 /,-W 146 /07 'y3 4, 2
Intake Manifold A0 X9~ 11 Z 62 ,397 '7 /Z 3
Spark P'lug Gaket ; 4* ?0 R~73 24 4 2-; :? 93 .1,
Cylinder Base Od e$s '1- 5:-62 54 '53 6
(rankca~e 'W% $'6 45 - -7 44 47 47 44 43
W aterh 01 4? 71o Z' Z 26 26 v- P_ 5
Water Out 1~/~/~- 4 6- /1 f 0  16-4 /,01 I469
Carburetor Fuel

-Noxzk fuel 2-'2z Z:6 'Z3 ~ ~ 2 ~/ 2
Injector Fuel

Pressure Oil 7605 7

£ngise Room A.r 72Za 1 0 &

Cab-Air % ent Diff.-In H1 /0 AcI7 /151 14- ,9 14~ 7 looo a~

Oil-Lb.s. mq.in.-High /O f/O /30 / e 30 9 5?6 30 4'

Fuel-Lbs/sq in. ~ ~ f 7.r ;'~2Z 21 j'

Caslculated Data'

Vapor Presasure-In. Hg Ir9 4 q j ~ ' ' , ' i

Carr. Factor 1.0- / 143 i-04 /3 /di3 /c3 /v1
BHP-Obsersed %/I4' ,q 32?3z'
BHP-Corrected I

RPM ev'41(oc1acoc0 2aco7 Me 9 1,6o Akao 114M / 4/0
BME.P- Correc ted

BSkfC-Lbs FAHP Hr ,~ 7 //74 9 .7J.3;.7?5>7X ~7 3X 941.2?o7
70"mu -It. t bs. -Obseryr'd

Coeo bustieon Air - Lbs hr 3f.7 7 w ; a 3 .
FuelAir V0~6,0 10.0 " O

Stop K. port No.

Total Tin,- H".

W ixgF.o"w 9, S '/- 3t 'v
F~mARKS-1s. Oil addudifm.

c\kPERAT~rl



-..I0AUTICAL RESEARCH LABORATO. PAGE NO, 105
UNIVERSITY OF KENTUCKY

ENGINE LOG SHEET 'Dt het1o.15

CENGINE NO, DATE:

MAKE: - -/~

OBJECT- A

Reading No, 94I 1/ ~ ~
Time of 1)&y - - Aj

4 ID ZUI.5K:73z4~ ~
Speed /0(0 /2c /,,o&), 4p t oG fc, 1 S

FulFlw_ Hr _VI 
MY4 1' Cf 97'-]E5/' ': *

Spark Advancr-I)cq. 2o IZ 0 2 ~~ 0 /

TemperAiture-IF - --- I -

Cai. Ar befvreHcatek O 0 ~ O Y ! 7
Car6. Air after Heat~er 114 45 -76.#
jmtak INanifoW /Zi.~g 4z .37 A? 7
$park Plug Gasket 2 '3~Z-2 . ;zz, 194 ReC ufL '

440bde Was 44 4Vi

Wateri 46 e4 13 473 I3 zZ2~ At 1z alI
Watur Out 1149 /6-A 6o'J ~ ~ /5 5

-abrter Fuel

_InjectorFoci _

Pre!!s ure Oil (06

I Engivte -Room Air .24 971 kyo,~

Ven. Ar-a. Diff.-in H0 ,74 7- 2. (49 .$T7 1 .'3
IULIISE 14* .k.-in.HS -'/ T_/ // ' ' / -, /

f u4-.4.h.,q.xn. 001 /4? 4V/

VapW Pressur--ni. Hs / 9 4 j 9
* ADMP ? 4 C $' 4

Coer. Factor /10 403~ .1,03 40-3 Z44/d 3 /d''/
_11H-Observed- F22.. ,3J' 2Z '25 Z 4.5.// n.$o44W

~R3F-C-LbiiRBHP i f 17-T 190 F'7' d ?/f135-/17 -a'11
7*rque-1Ft. Lhs.-Olirrrv4 d 7
Combtmu-n Ai,-Lbs br 4,9 ~ ~ 2 /j 4 944 #94;
Futl Air I tv 107-92-at df/ 2 7M -'6027f .07

_stop R part No. I e~2

5 RjaMAftK- Lba.Ofhddif~yy "i 'F #~ ~ ) 0 ,4,~

- s~oe*,,w



,.CRONAUTICAL RESEARCH LABORATO PAGE NO. 1o6
UNIVERSITY OF KENTUCKYDt hetT.14

ENGINE LOG SHEET

ENGINE NO. DATE: 2~l i?, j

OBJECT:

Rcading No, 42'? 9177. ~# h&VT
Time of Day I?#~~Z /' ~ r: $~6 U
Speed I* 0 20
Dyn. Scale-- I L4
F uel Flow-Lbs Hr 3O737
Spark Advanc( D, g. 30

I-As ' .3t 2'
Tempe. atur es- I-

C-.rb. Air bt-love h.cter 4
Carb. Air aftti rditrr

Intake Manifoldl-y 2
Spark Plug CGAsk~t I*~' 7
Cylinder Base tvZ. 1
Lracis.5 3 N
Water In '
Water Out /1/Z '5
Carburetoi 1Furl -

Noz zle Fuel 3

sui Oil 5-7 57..

1,W - Row, A r 0

(aib Air %-f~ V..11-i., h 4i.l, 4d

0.i - b s .q n- -Higri /0 0p I

Oil-Lbs. sq mn.-I ow 3,9 ga~
F url -Lbs sq in 40 /.

Baroinw--In. H-g '/

4?' ed kaf mv -.

Calculated Data:

ADMP

Corr. Factor ,(Off /d
BHP -0bisred V5 N
BHP-( or rcted

RPM

U.MEP- Corr~cted

BSI-C -Lbs 31-P H, 7

lorque---Ft Lb..- obseiv ii

Cr.-Irristion Aiu -Lbs hr1 * y

Fuel Air 00.0LS"
Stop R. parit No.

Total Time-Hrs.

~fzLuw 400 2 37,
PEMARKS LbF 0% atd'd if any. r4F4ii4 QW7Tea4 19C~ 7f,,0 7 00t i'o'L161 r

Crf AT k



.4ERONAUTICAL RESEARCH LABORATO. PAGE NO. 107
UNIVERSITY OF KENTUCKY Data Sheet No. )4T

* . ENGINE LOG SHEET

ENGINE NO. DATE. r ,/9~
MAKE: I/xi

OBJECT-V /
Reudzng No.? 3a:

Tme of Daty__Ii5 0 30. 30 0 ip J' 57P

Dyn. Scale- jk IV~b
F~elo-Lbs, Hr a47s '07,j ~

Spak Advanc- DE~ 30 30 a 30-0) 3

Catrb. Air be-fore Heater0 -* C
Carb. Air after Heatr ea,~ /?2. /P54 X23
Intake Marnft(d 1
Spark Plug Gasket '619C avl o- 4

Cylinde~r Base 4IY/ 1 e6y/ f1/
Crankcas P2
Water In 7 7 7 '
Water Out 166- I 5> 5A/ /5 / f0
Carburetor k udl--

Nozzie Fuel 3. 3 ~_ ~
Injettor FuelI

Oressure Ojil 62- ~ ~~

Enicre Re' nm A.i c

Pressures.-

Carb. Air% 'in Diff. -in '1- ~ * / 1.3/43 /J#4 /.3or Yl 1,
Int. Man. Vac.--If. Hs * - I 1 j ,

Oil-Lbs .rpn--Hlgh Id(. 0rJ /00 146 /00) /~I

Os-Lbs. sq..r..- Low 54 0 3 o ---k 36 4
Fuel-Lbs sq.zn. 1 1.

Barometer-Im. fig vy. ,2Di2f 49~

Calrulaird Data:

Vapor Presme-In. Hi /t tod
ADMP / /K
Corr Factor/4 / // 1 1 /.
BHP-Observ~d I 3,3 y 3.3? 3W 3.43 3.76- 3(9
BliP-Co. retted 6 :& 0.2ot6 gt~eO p~~ Gr (k
RPM

BMEP.-Corrected I

RSFC-Lbs BHP Hr J D55 -elf .r
Torque--Ft. Lbs.-Observz d

Combustion A*. -Lbs hr 3 3A 321 3%.
Fuel/Air 41411 ,0$0 07297 ji? o'?94 Ccv
Stop ft.port No.

ToWa Timec-Hrs.

*REIMKLl- 0. uddrd if .. y A~ t4JE, Ile~ 6 J O /W &

OPEqATOR &L/ ?/f5



:RONAUTICAL RESEARCH LABORATOi, PAGE NO. 108
UNIVERSITY OF KENTUCKY Data Seet No. 49

ENGINE LOG SHEET

ENGINE NO. //DATE. Y'~ ~C

OBJECT: 3 / i

R-ttadin,. No. ,._T S _p I Uarf I Od4 f e (0." f:7 L.i,,o?

Time of Day P. '_c,9 .7-.."31 ,
Speed 

K ; U

Dyn. Scale- 'A24'K J24o
Fuel Flow-l-ls Hri 01 /L2.O
Spaik Advance--D.g - A. .2 .7t OO 30

Temper tues- -oF$4

C b.Air before Her~.e

Carb. Air after firstes ,fly5 5~~
Intake Manifold -7 -

Spark PlugGaslet 4gZr 'Z28 F .27/

C-ylinder Base ~P 4j 0 ./ 9
Ca-nkca i be ? ;Z 7 3.

W ater On utW,,te Out /9K /5 -S - /6 - /5" /9
Carburetor Fuel

Nozzle Fuel 1 .3 3
Injector Fuel

Pressure Oil 64 i 66 Y.
*Seup Oil ? y .y

Engine Room Air K. 1 C i

Pressures '

C .rb. Air 'ent. D/I- 1- I,.t

Int. Man. ' ec.- Ia. it / / / / ,/

Oil-Lbs sqjon - High /-0 c~ 4 ~ ,
Oil-Lbs. ,sq.tru Low j ~ ~ -

Fu.I-Lbs squi.,, ' / t' (/ "

Barometer- In. 2fig 47. 12. T9 29/ /Z,.

Caltculated Data: 921 5 Y 9+ 11 If Fy 13 if

Vapor Pressure- Ini. Hr ~.Zj-6 ~ ,

Corr. Factor Id . 01 /, 75 /. c JA61

BlIP-Obe-rved 4.- 4,67 elY/Well

RPM. I 4, ;7o e 4oC, 940o eo< c

BMEP--Corrected

BSFC-Lbs 13HP H

Torque-Ft. Lbs.-Ohs- rv,.!

Com~bustion Aii --Lbs fir9 .'5 4. , f r
Fuel A;r .9/ -0720 .07 M C "799 ,Ofo?
Stop Rr-"lt No.

TooPrl Time- Hr"

~R<L1ARKS- Lb... 0 1 ddee. 1if nnyiolel e/&e f/,di F~~Trl.*
57o R - eV7' , -1X



NICRONAUTICAL RESEARCH LABORATOi. PAGE NO, log
UNIVERSITY OF KENTUCKY Data Sheet 11o. U9

ENGINE NO, ENGINE LOG SHEET/ -

MAKE. /f 7-A~
,OBJECT 3 -

R~adn -_ ?/- 3 11 131.z 3/3 3 14'/ 3 A/f L3/ 3/? "4 ~
_ _ - ~ /O;~,?/ I I/,, -/.2 l2 //h'29J /d3Z7

Dyn ';x.- .S -~

NpIr( I3 -K3- .0 13 0 30 .0 !3 0 30 .3 30(2'

Ca,'1 Air b- for, H, va 0 0 0C

kr.M r4,nd 2 ~4 3-1,,- 2# 'V ' Y7 7 Z

Spaik Plu.(i .27/ ; 2.2y zi/ ? 'z :5 2.z 24X 24 -'3 -21W
(ylmdea/ Ba,141 3 v 37 319 39 3 '7 3

Wate'rIn ( 7 17 7 7 7 ;? -7 7
tLatbureto, r.

No,s.io FelZ i2 Z .Z'
lflj .tor Fu&1

Er,..-e Ro, r., A., 0 * 0 '

Prc-.surcs

C ~ rb. lc,%li 11 Y? 114' 13'7 z/ /1 64 0/.1-

Oil- Io bb.~ Lo-1 j47 /0?' I; ? /,0 I,,/,

84f. Lbs.- 
Ale~e.

Ccmb P.uih'.n H '2 LIZ If 312~ 1.2 Ir ./.' -21 .0 "7.9
ADIP ~ 20fr5-7-?F- 2Y92T7 Qn20 .' X 2',8
SOr' $*. ' /N0. /,,aI~~4 ?I,- 1 "?/0?4 '!'

Totj. 4Tin vv Hrs- ,1 / 9 2 .- , ,/j 7 ,4 ,? l

ISSFC-101 1 SUP ' Hr Id -7 7

- f t Lbs Ob~c/w.
-qm~~OPERATOR Nir Lbs hr 3/AI'3



RONAUTICAL RESEARCH LABORATOF, PAGE NO. - 0

UNIVERSITY OF KENTUCKY Dtslgeot No. 50
ENGINE LOG SHEET

ENGINE NO. DATE.-0,/.. 4-

MAIKE: i~

0___c__ - /-D

SpArk Ad%*nc- D#. t 30 30 30~ 6 ti09 -To

Tempv aF.rv- F _-

Carb. Air after Hea,t I$ i3 7J"~ -~ 'b0 e
Intak v Manifold z-Z 4 f /7 2 4
Spark Plug Gak 2 (1 24(9:,237 '211A 9f 2 3Z-3
Cylind,,r 6ase -3-f 3 5d 3 3-7 3? 3'7

.Water n A/

WVatjr Out ~ ~ ~;KJg/~ /x4v 5YAr
C;arburetor Fuel

Noztzle Fuel.II 0
Ineto uel

Presswe Oil "#1 q~ 1 $ 4

Enio Roi a 0 0 40

Carli. Air IV ctt D rI.- I n ii. 7.~/~D ,( ~
Int. M!an. Vac.--ln- Hig 0 0 00 0

Oil- Lbi. sq.in.- lk!. l 6 ~ o5/~~' ox /o5
,Ol-bsi 4.a-~ 31 31 3/ 3/ / 3

Sal'Q~4 uswqA-n.H 9. es,.2'-' 1. 9. 0-,

Cai..ula" dData:I/

Vapor Pressure-Ifl . ,t, 1~ 1

Corr. Factor /44 /,,o' /,01 o ,7 0 0

IHP-Oer ved 2.4 Z 2114 24 23 14 g

FiMEP-4-arrected I ~ d7~~.

BSFC-Lbs BHP Hr. ~~.1~#' F3~.~I

Torque -At. Lba.-Observ. $

_Comstinuel Air bSh op .40 0S4(~~ ,4

Stop ReotNo.

WREMARKS-! Its. Oil .dd,,d if tany Chec~k c'W /?e,4SdV

OPERATOR



-ERONAUTICAL RESEARCH LABORATO , PAGE NO.
UNIVERSITY OF KENTUCKY Diata Sheet flo. 51
ENGINE LOG SHEET

0 • / /0-3/-,mf
E N G I N E N O . D A T E : . .. ... .

MAKE- /W e

OBJECT:, - 1.6 ,6 ,,zp710

_!eading No. 35o 33/1 !33,Z 3P
Time of Day 3 v~_ ~y'o.,' 4q ?

speed l 0 0 0 0o 0

Fuel Flow/Lb/1H /.4 f/.4( A/ 11 I 1/11 /A* /I v
SprkAdvanct-i, P0 g o . Co 90 F3u0

Pre tures-
1  

-

-Cai. MA. r .. e. Heatet 0 - 0 - O 0 ---

Carb. Air After H,tcrt ?4 1 7S .27
Intake M,. old. 1 / 3Z ? /o g
Spark Pluge Gasket 907 0,
Cylinder lBav 37 P 37 37 3-7 37 7 7
CrAnkc.F -- t, , AZ I .1. .2/ 2/
Water In I
Water Out 5A /- /r.. P5 315 iJSZ /4
Carburetor Fuel

Nozefuel 0 0 0 0
Injector Fuel

Press-ure Oil 3, / 3 o 3Z
Sump Ohl 37 ~ 3 7 34 J7 410
Engine Room A r 0 0 ,o . 0u0

Pressures:T_

Carb. Air Vent. Dil f.-r H 0 .34 1. 3 S e,,5 ,3'* 3 (o 3
Int. Man. 'ac.-Irt. Ht 0 It C 0o o)

Oil-Lbs sq.!n.-Hbgh /0!;0 /-00 !''0 /00 10 (00 I/00
Oil-Lbs. sq.in.-Low 31 / 51 31/ 3/ .3/ 3, 3/
Futi-Lbs sq.in. 96 24 a 4 50
Barometer- In. Figo A!4 '- .'0.5 qo5 "0~ 24 x'?5 2?,e

Calculated D,-ta: r

BHP--Obser'.ed /,- /Z /I I~f-5AS4 , /5 ~ o
Bk4P- Colreted o I
RPM 4?00 r 1v Ro ?0 ?o 10
B,"Er-Correc ted

BSFC-Lbs BliP I-Ic. 1,933Z/G 5. ~? q~-~
Torq ue-Ft. Lb z-Obhere-

1

Comnbuttion Air-Lbe hr 1/9,. /1-.5 !7-4S 194,6' 19/719 9*M
Fuel Air 7C'?'I94-046-W710797!&
St op Rpart No.
Total rime- Firs.

R -EMARKS- Us. Oil add A if any

OPER4ATOR



112
RONAUTICAL RESEARCH LABORATO., PAGE NO,

UNIVERSITY O F KENTUCKY Daa Shoo No. 52

ENGINE LOG SHEET

ENGINE NO. 1/ DATE:-. // %.9,52

MAKE: - er.
OBJECT-- D -- , ...

Reain No. r5 ?P f1 7 33 3& A 2/

Ftuel Flow-Lbs/Hr .14 3i3 A.~3~ 3 31~ 1-3.1 3s01
Spak Adv.nce--D.,. 4" 30

,ar.:.Air before Heater,- -. - " -

,Cab. Air after He1 ,? _k14 3F 9?. 9- 127 1/
Intake Man,,ifold 37 L/9

..... 37 1./ -./ -,/ 41 . -I ,

Spark-Plus Gasket P71 I J . 71
Cylind.r -Babe 0 70
Cr nk..se 13 13 12/ 1_

Waterla -1-7 -7 ~ ~
Water Out/5, ' /
CarburetorFuelI '' /2
Nozzle-Fuel _.0 - .7 .J't .

injector Fuel

Pressure O t2

En~gine Roo.m Air a9L '3 43

Pressures.

Carb. Air Vent Dil.-lu, -0A. 1, ? 7S .& /~ ~- /~.

Oil-Lbs sq in.-Hgh I,4'2b

Fuel-Lbs sc.n. 9q, 76 . .
Baro.iter-In. fig. 2 +

_ uae Data: I.~ ' , j

Vapor Presiure--li . Ii,

Cirr. Factor 11/3 1.43 /.13 143 113 /./de 1i3
SHP-Observed X1. 7 d.5-f 9 6 Z-. LJ 9,/8 3-1 3. V.1'
B!HP--Corrtted ' ~IE

BMEP-Corrected ~L C co
SFC-Lbs BHP Fil 337*7f70 ~ ~ t

-TorquA-Ft. L-bs.--Observ i

Coa!nbutiom Air-Lbs,, hr 1-V0 4/I
Fuel Air .~~27 ~ ~ ~
Stop Rep . rt No. "01 eiod ,oP -00 A6
Total Tme-Hr.

*REMARKS-LL&. Oil added if any /d '3 L/ 4 '

OPrRtA1OR.& 7



.RONAUTICAL 'RESEARCH LABORAMO. PAGE NO. :113

UNIVERSITY Of KENTUCKY Data Sheet No. 53
ENGINE LOG SHEET

EiNGINE NO. - / DATE; 4/-

MAKE: He D - 4

O5BJECT:_ --

Readn No. SnjP +34Z_ 343 ,At 4g -A

Time of Oay -M ,_ t L7 '2,d!??

Fue& Flow-Lbb Hr J7 4 ~.2-S3 02 S7 02,' S? '

Spr Advante-Det - }q-

-Carb. Ali bwkore WNWrI ~A~
Carb- Air after Wrater, -/J u. rC2 2. /A-. ~

_ ns-$oa -1,7,7 -7s 7 4"(i

10 411iqi uut/f it- 5i- 16Z /2 S6' /.Z 16 1

-4xii Fel/ -#3 -' -~ -- 13

vir . .4Oi 3? . 7 37 37 37 3 2-

IVgs ,At oom A'-5 .5~5 ~ ..5 -5 -5

Carb. Air V-ni Dii.-In H~ // /.7 .4 /c4- ,'.o4- ,o ' *2

W~~-tLt, sq.in -High 100 30', o W /0 340 30c
FU-Lbs . n. -Lo 9 /0 9 6 9 4 q C?( ? 0

saor. tc, -ii. Hs 
,29

t~ai.,,lated Data.

Corr. Fdcto- 1 .3 //1 A 11 ,.

HHP-Observed -27 3,73 3 e 4 3, $# 3-44 31 13 Za
sltf-.correc tedccI/1

RPM

gMEP-_Corr cce

BSFC-Lbs SHP H, I 74 .71e .7$7 .955 7 7e(67gs'- 1

C,4bustcif Air- Lbs h, ~C 34 . 33.4 3, 4 33-4 33oz. a...

Fuel, Air .0J?4?7 .49b4~ 090 -go.0200 21 941 07
Stop Rr port No.
T otl

T me-H~

191-~ ~~i REAK- , . Oil atddd if an)

0OPERATORI K~~ ~ /



n14

.RONAUTICAL RESEARCH LASORATOI . PAGE NO.

UNIVERSITY OF K~ENTUCKY ])ata Shoot No. 54I
ENGINE LOG SHEET

CENGINE NO H DATE:/-3

MAKE:

Reading No. 3.50 '361 3S-'3$~ 355 3 I 5, 37 a~' 7
ThiisofDay-- - $32;Z 2' oLL i'12.4'

x4 /20/0 /Z4 Jtxco /4C 0,~c e) S. -
D) stair al_/ Ic y~ J ./40 17 .j la,/4- 1.49,j l

'StArl Ad~slc- Vltsg el) 34 k7 90 /0j /0 /0 /0

Caurb Ar -(aft, 'I ~t ,~r*/

lntakeMaifold 5036I-5 -x*7 '
Spark Plug Gasket:.9K, ~ 3~5 ~ 6 ~-/~S

Cylind~t Bae*.o~ 4.4 ~ p -

Wager In-c -U '10 -/0 - '-i71/ - -// 1

Water Otit 16~~ 5^5 / /S'5 / 573 11, 139 142- ,46
Carburetor Fu*i __ - - - I -I

Injector Fuel I__'''-3 
-4 -4 ' /-

Presue il 4?n Y 17 ) 4
Engvne Ros .m As r q '~

Pressures.

Carb. Air Vent. Di-In H.C'4 -.,.? 6 7 4-*j. ~

oil-Lbe st-in-Hih /40 /too /-0d /d AC

-4~Lbs.'sq il-Lo~wi 5O 0 3W C7 3,C7 d0 4

Fued-Lbs. sq.in. -94C 94 Jk 94'd;13o 0

Lcujlated Date:

-Vapor Pressulre-ln. Mg 1z %4Z 4 - 6,2_4 p -4. 14 .14 2~4 2.
ADMP -. I '3

Cr.Factor 1,/3, 1/113 1./3 13 [A3 '1'3 1-3 [/13 41'13

IHpp-Observod 2.7*7 2.4irl 0, t 4- Z,(o 1.44. 1.2z- 16-~ 1/4$o 1

RM/240 12o /Z~o /'Zoo! 010 Z00dQ 4"CO C o, 0

HMEP--CorrectedI

Toaque--Ft. Lbs.-Observed

Fuel 'Air 0 0Q,~?902. .0 7 Y4i.6794 .00,00 4,7,04 08zv . Pz.

OREMARKS- Lbs. Oil add*ed it &ny.

OPERATOR l '$1_



.MORAUTICAL RESEARCH LASOIRATOM. PAGE 14. 35
UNIVERSITY 07r KENTUCKY Data sJbwet No. 55
ENGINE LOG SHEET

//- 3 62
KNrlNE NO. ~'DATE;

MAKE_

OBJECT: 4/

Timu. of Day _ .3 ~ . i 3 ~ gL/L 4'~d3

_yn -clt P0S7 .o±S 4 Zg.
_____ Hr.d~ 1133

SrkAdvanc!e Dree./Q c

L.ark, Air befo Heater fl/b - 4 I-5/ 3 $ $ 3
Carb.,Air alter Htat'r gA /;t,5 4/30
intake Manifold i- 4

Gasket Af .2X7 1.2,3
Cylinder Base 71.47 o-S Crace -P 4 2. / 1

Watr~ /47 147 /49' /J 4/r44o/9
Carburetor Fuel I - -

Nozzle Fuel- = 14 7I7
injector Fuel -

Pressure Oil 3 137
Ol23 Z2 _;.3 21F

Engine Room~ Ar -35
Pressures:I

-Car., Air Vent. Difl.-lr. HiO J7 117 .3 479 '1141 1144 1443 1/4
lot. Man. Vac.-In. Hs .. * -/ *-/I-
Oil-Lbasaq.in.- -1High /~3 f 4 4 o ~~ ,or
Oki-~Lba./sq-in-Low 12. .6 ;1% .2 r Iz
fuel-Lbs/s-in. 1~ 1 o3o~ ~ o j
Baromneter-ln. Hig.. 2,#~ 204 -0/

Caliculated Data;

Vapor Prvii.ure-ln. H&. ,24 , 24 42,f /.f //J

Cor. Factor ~,3 /, /3 ,? /~ I H
8HP-Observed /'1' .3 41 7 **,2i~/

wH-Corrected I

~blvRP-Currected I

BSFC--Lbho UPHr. A/7 1/2 Z /.7 'if 1 44 , tZ$oe 944
oru-t.Ll~s.-Ohscvrd

SCeitimstion Air-Lbs, hr P7,0,7 W-7 '3.'' ~~ .4

stop It Port No.

QWMARXK,_-f. Oil eddc d if an3.

OPER~ATOR4



ERONAUTICAL RESEARCH LABORATC PAGE NO liE
UNIVERSITY OF KENTUCKY

ENGIN LOG HEETData Sheet No. 56
CENGINE LOG SHEET

N ENO. / DAT

MAKE TO -.. ; - -

Reading No. --- - 73j.3./ 7,._ 1 7. . ,. 3 . .

T* oief Doty 4 00"0 '. /O jo

Fuel Flow-Lbs Hr i! -/ ? - '5
Spark Advance-.. 0;6 1 30 0 3 0. 3 0' 300 8 ! . - 30,

Temperatureik-
0 F_____

Ai Wer Hete - I 03
Ai flr]Fete /R 7.5 /$.? /s 73 41 zz -;z -2

Intake Manifold 1 152 . '7z
Spark Plug Gasket .... 0 5
Cylinder Base ... A y

Cranes 0 0 0 0 '0 /
W-ter In -2.3 -
WaterOut /4 16 ' 47 / /d..fzo- /57- 16"
Carburetor Fuel

N"ozle Fuel -. 2 2? -47 - -'7 - - 27
Injector Fuel_

Pressure Oil .3? 3 -a -1Z 30 .. 97 .2 AS*
Engine Room . 3O -30 -30 - -30 -3 -30 30

Pressures:

lot. Man. V.-,n. Hs. .-. , - -,_ ., -/ -,/ - -,, / .,

Oil-Lbs sq.in.-Haigh 1,0 1 406 /,65, 1.44- 14 0-r 4e

Fuel--Lbs sq.in. 3 0 3 330 30 3o 30 3o 3Qo

a ar o et, -l n fi g 2,y l ? ,a4 9 . 4 q~ '
Calculated Data:

Vapor l'ressure-Ifl Hg A3 /f *f*5 .1 ~6;i- /~
ADMP 24
Cor. Factor // //I'/ ./S /,I/f// / /1/4? A /S7
BI4P-ObserN ed -3,0I 3.$?# 3, 5Y~35 ~ 34~
B4P--Coj-rrctedI

BMEP-Corrected

BSFC-Lbs BHP HP 1 .96 q/t A'0i .y3' ~2 .i9 4
Trqut--Ft. Lbs.-Observ d I

Combustion Air-Lbs h, 4t 41. 7 3,~ 334 33? I3Y.f 3 Z. 35,3 -351
Fuel/Air oydf .020. 1,010 07*JV7 AVO XtJY; .490/077

Stop R'port No.

Total Time- Hrs. II

CAV1ARKS-Lh.. Oil adrded if any.

OPERATOR--- - -



ZRONAUTICAL RESEARCH LASORATO, PAGE NO. 117
UNIVERSITY Oor KENTUCKY

ENGINE LOG SHEET Data fteet No. 57CEON+.o. -/ //- 4/- 5a
ENGINE NO. //DATE:_1152
MAKE: -- Ace
OBJECT:- 

. --
'.. .

Time of Day 71-) 1! ~ 3  :I1Y ~2~f01O 1 1,7'~o ZO .* ~Bo
Dyn. Scale p41 i00 goo..4 1 ~f.

Spark Advance- o- - - - l . 1o -

&~Z 1.FLOWheOR& 
$333t ~ :12~ !P

- 2 -- 19 -,/ J-I7y/aLrb. Air beLore Heater j= 3 :I

_w+.. , ,.+" jm . -z - ." - i -r:+- -31i Q -'j

Carb. Air after Heatei 30. - 4: 1 130 /eI?,intake Manifold I'- 1f 'v 337.
Spar Plug Ganket
Cylindef-Baa., 

4,1 173 ~ /7 / 1

_L_ ..1 o In

Crnkcse I om ~r" +"3 3 -.. 4 -3 /"$' /6 /6-30 -

VA~tr Out '6 I~ i' ~ ~ - 5 '
C.!arbu reor Fuel -1 'V N 4 AY
Nezzle Fuel Iq -2 3 30 -3/ , .~ .
Injectorfuel 1,0
Preasure Ols 

( if 13 z'/ 1 1 7, 1') /2 / 2 *Engine Roo" Ar -3/ -.3/ -I 3I0 -30 310
Pressures. Dl-n-1-, -0 -0 -3
nt. Mao. Vac.-In. Hg. z ./y 37

,-.~L.....-o0 3~ 0. , /00 4040 /00 /00 /00
FueI-Lbs aq.in. 30 3 0 3 50 30 30' 30 0Barolter-in. HE. Ai97 ,O02 279,47,,9.y07. " 0,1 ? 02y ,.o ? , 7 W07

Calculated Data.
Vapor Preasure-"in. H, ,3 Y3 ./3 .13 /J .1 3 ,13 /13
ADMPI
Corr. Factor- 117 11 1" /,/7 1 7 / 7 l /7 /.//7 1,I1

P--o,, 5/ 4057 .t /23
RPM te /Zoo 'j.o 1 /240 ,200 /Zoo /1,0.20

BSFC-Lb!BHP H, 905 Ayz J" ,ao I /,00 /021 /. 6/ / ,.Torqw.- -Ft. 1 1,* -- Oberved 
' 13

Comibustion Air--Lbs. hr
F^e9- A.

Stop f port No W I
Total Time -Hrl

_EMAP .Lb,.o l add4 a r , 4 £V4 A, E 1P #t 114o



.RONAUTICAL RESEARCH LABORATOk PAGE NO

UNIVRSITY Of KENTUCKY Data Shot I. 59
ENGINE LOG SHEET

ENGINE NO. DATE: //- ' "

MAKE: lko Z

OBJECT: /3
RveadinK_ No. 384 1 37 318 328? 3?6 570P
Time of Day 3"'003 iou . ..

FuielFlow-Lbsu Hr /.C /3 L /6
SparkAdvatrer- OfF O /0 . 0

Temr.piatures
-

'
F 
P _

C,.rb. Air befeir Heater -32. -3 I-z--,
Carb. Air after Hv.,trr 4''05
Intake Manifold 9'/ -2,0 -~
Spark Plug Gasik~t j / &elY ~
Cy.i.d.r BastI 17

S In

Water Out 1/4"f /d / /51 .

Larburetor F uel

Nogazle Fuel _34 -3 1 -0;30
Inlector Fuel

Pressure Oil

el$Uffp Oil Ai / / 1 /
Engine Roor. Air -30 -30 -30 -30 -,31

Pressures:

Cayb. Air Vent ft.--tn H-. o37 .37 38'
lot. Mn. Vac.-iri H91. - I -.. / -,U/
Oil- Lb,, sq.in.-High AnZ /icz" ,1 164- 142

Oil..-Lb./sq.in.-L w 3 0 30 30
FuI-Lhi sq-in. 30 3$ 36
Bairnc, iter- In. H. Z(Pp7 .29 a7 gI:o .9'.'7 22,

Calculated Datia:

Vapor Prssure-In. Hg. ,) , 3 J
ADMP

Corr. Factor /.17 1"17 ,17 i7 /t
_BH=.observ, d,'S" /.5/1" 1.5"/7 )4 I I

Att-.Corrected TM oo ?00 V,0o 80 'e o

BSFC-LisBHP Hr. /4.6 415" J, /,4 ZOz 6"i
To"q*-Ft. Lbs.-Oberv i

Comnbtstln Air-Lbs ht ,, ~ if~Jr- ,,.-i -- .a_ 2 ,_L
-Fuel"Ar09 .7~0? m
"tStep port No.I

Tettal Tim--Hra. -3 / 4$/5

l - 41_7a.s I If ATOR

OPERATO



JONAUTICAL RESEARCH LASORATOk PAGE NO 1.19
UNIVERSITY OF KENTUCKY D .tN.5
ENGINE LOG SHEET

011,441141 NO. if -DATE.- /1--
MAKE: Itfr
OBJECT: 0"46--

itaadiew No. 397 isaf- I-/ JYV~ '~ i
Time of Pay - n /Aliap~ 4-1-a- ALIT /0 ,j~p /C_ 5>/oqvo -10.',07 z,,40z
Speed 2oo .20 -174-01 V&cv -1p , o 2 2000 20x'

Kuel Flow- Lbs H~r $'fD If 3 12 3.'3 j.-)3.3 3,47
bpwjk- Advanc 4 - DQ ; 3 3 Iq J ~ $0~ 3

Carb. Air before HJieotr 7 -4'~ - 'JY K~i~/K ? 1
Cat&-b. A~r of ter Heatei 5 '3.. ,5 Z*va io'/2s /77 .7.

intake Manifold

Cylinhder Base c 5 '7 ,Lf~/ i

Niozzle Fuel .2 - ' 3 I-
Pressure Oil We /2

Engine Rtool Au 4 5Ij 3 /3 / q 1

Carb: A I: Vent. Dalt-l H- A, 6 I4 ,5k ,1 *

lo.Man. Vac.-ln. HgR.IL1/4 4 4 I~ ,J ,
NI-Lb6 sq.in.-High 11 ~ ./I-46-/ /,06 Id

-el-L4bs sqin. .30 3 30 go 30 30 30
bs~ q~j . / 3 .3 / 3 1 13 / 3 1 3

CalculIated D~ata:7.?..f $7~? $ 72fl;.?
V0 .r~~reasuro~~~n.Hga .0 ~? O ? ,0 O O C

SamEr actor /Z/ ;2/ A.2 /2./ /e//./ /ZJ A/ .
BH~ibevd3?~ 3.21 .3-5( .Y 3.7s- 3, 54 3.3f 3,09 3.3 L

BMEP-Corrected,
. SFC-Lbas/HP HA SIC.O /1,0I C p-2. ,Izlp -. 3"s m? 40RV. 4)
Torque--Ft. Lb..-ObaervedV.1 

0
Comnbustioo Air-Lbs6/ikr 4, 7 I4s,'f/9q

]FOl/Ar2'f/ OWs~ W~t 79 t 1.47PY ,-O7? .. 9%

ToWa Time--Hr.ItqS o
4rF)..&'z i"465 444' 3-o 04 '347 16

-i*MA RICS-Lba. Oil added it~, C/A'Ck ;,o~i Ar. f&qa,,4 --



120 ,

ERONAUTICAL RESEARCH LABORATG. PAGE NO.

UNIVERSITY OF KENTUCKY Data Sheet No. 60,
ENGINE LOG SHEET

CENGINE NO. DATE:- -

MAKE;

OBJECT: .D04-/

ReadingNo. 515P 44) 44011 1iz- ,0 4/ zv6YW & 114
Time of Day . . ,'-.L /Tv /f , ,/ , X'/o ./5j2Zl

Sp" Oloo ' 2Vo 00&! ;u' voeu JPo0OO 200c
., Ii tos z- :,07.05 C, ,

_ _ . t -_ 
F  

.. . . .. . .. .. .. .. .. ..- , - -Sp.ir Ahvance.-Dti I . ,. 1410,. " 3q I so 3-

Tempcrtures-F

Air before Heater

Carb. Air after ithater y -z. /3j 47
Intake Manifold . 27 1//24 , Sr 1
Spark Plug Gasket .6 Z,.2Sf25 2 Z4 -l 3

Cylinder Base 2/ 2' S95~,2
Crankcam -45/ 9

4 -14 1-16

W-,Ir Ou, - .- 3* -7 -37 -37- - -3k
Carburetor Fuel

Nozle Fuel -40 - -,/ ,4 -V6 -V-// -.
Injector Fuel

Pressure Oil, ;,2 ./ .o .z zi z

Engine Room Air vd 4I 4/ /-4,

Preesures: ,

Carb.AirVent. Di.-li, 76 .7 1/64 /.Z - /7 , /4
Int. Man.Vac.-I. , / ' Hg t/ ... - - "

OiI--Lbe /sq.in.-High /d 0 ~, ~ i / 0/ '

Oil-Lbs.,sqan.-Low 30 q§ 30 3C 30 j0 roo,"

Calculated Data:.

Vaper Pressure-ln. Fig. // .' /0 *- *4 ' */10 tJ

ADMP 4? 3 S .S6''I$ E3 ?5

BHP--Observed 3'' 3 F
BNHP-Correcteid

SMEP-Corrected

-W5C-Lbs 'SHP Hi. f5
-Torue--Ft. Lbs.-OberveH
Comnbustion Air-Lbs. hr 1/7 ~d
Fuel/ ,Air I r

O!LAAK-Lbs. Oil Added it any. $?~pI79 ~ 3 ~a %~~

,OF

OPERATOA -



sERONAUTICAL RESEARCH LABORATC PAGE NO. 121
* UNIVERSITY OF KENTUCKY Data Seet No. 61

ENGINE LOG SHEET

"ENGINE NO. DATE: 7 -

MAKE:.Mokr

OBJECT..:-

Reading No,.11 y 4///1 645 41v ell, el 4/ 1//S S -
T.2,o 2:3Z.; 2 .3 ,,Yzq 2 ,'-. ii, 1, .. 1,_ 0'. 'Y 2, ,3 A
Sp-- .14...... 1460o Ave A0-- / m  -,>, < o, 1.o?9_e . -. ,!L K #d- ../O7 ,1!/ ,/t3D -_. . . . ... .. .... . 0 ?s!'
Fuel Flow-Lb. i .?2' k2. .. .. 2.75 2

vp irdancr -D 'r Ad Je/ Zia~I 0 c'O , 4

Tempei atures-WF-.

Carb. Air br-Iort. H~attr- ----- ' K '
Carb., Air.afterHeater 176" 120 41 5" z7 / -23 -'/l
Intake Manifold --e- -
Spark Plug Gaslt 22 233- 23 3
Cylindir Base 7 7 4
Crankcase -1, le. -/7 -. 17 1-/7 -/ 17
Watt t Jo '-4V10 -4o-~~ - O -
,tater Out /.5 ,4'V/- ~ /'-./ /", // 1'/' /4"6
Carburetor Fuel

NozeFuel44V'- -' W *Y-/-9
Injector Fuel _

Pressure Oil

C*SumpOil 3/;7 ~ f
1 ngi .nt Room A-r v 4s-4i-$ .3 9/

l -Air Vent. Dif.-Is,. ,r , . / . /b2- /,5 / 7 /
lat. ... -. - -.! -,I -t / -/I-,/ y -. 1

oil-Lb.,sq..-Low ,g ,p,,' ?do i ,%5 o
Fudl-Lb/sq.in. 3A3I5r ~3-? e3
Barometer-Int. H9. 4-1 . '6.Z 7

Calculated Data: I
Vapor Pres.sre-..-. H/- . /O 1 , /0 ,IO ,,/o ,1 I

Z.Ivq-_,o.... -V so A.,3 A 5..1,, s- .4, 2 .' 0 a. i.,1 2-5-
C rr. Factor / 4 -5

SHP-Oed W~qf /5, Z 4

BMEP-Corrected

,.C-f" 7. '"P 1,ao .S ,i
Toue---Ft, Lb.-.--Observed

Combustion Air-Lbs hr ~J ~ ~ d*~4
Stop Report No..4I
Total Tme--Hrs. "

REMARKS- Lbt Oi .'dded ii any.

OPERATOR-6~eec~



.RONAUTICAL RESEARCH LABORATOI PAGE NO. 122
UNIVERSITY OF KENTUCKY Data Sheet No. 62
ENGINE LOG SHEET

ENGINE NO. // DATE:.

MAKE: 4e .

OBJECT: D--

i. No. S-,." 411. 4/7t4/, 4P9 ?.9/Z V2/ ',/w-' d12
Jimeof Day___ q,, 4M ?.f- ?.'4-f z /fZ'q/,'6r/6; /?."/4; !

_S .... . /2,00 /goo 12e. / / 2 /210, . /4?,

Dyn. S~aht Ire */0 ./d47 1 /Ad of(; zy3.0
-Fuel .2a,2 #'~ Hr, Z v A ,2* A?' z
Sp.,rkAdancc- Dg zo4& 2O" ,Z. . _ 2

FE&U- wii- C ,,r. 5",-Z 2.5Z.2. .j7 ,37 2,- , , .3e
Temper atures--rF

Carb. Air before Heater 117 ,-', f 7 -# ?4./ 93 -*/7 1.."7

Carb. Air after litrr - 3 7
Intake Manifold -/4 -' s -'1 - -/

Spark Pluf: Gasket 1?4i9f 2 ~ /7../7

Cylinder Batse 41/ 41A ~

Water In- -'/o -.39 , 3 -*y/ L,' 1-11
Water Out 13gf /3f /3' / 39 13 32 IN,'
Carburetor Fuel

Nozzle Fuel /1 .. 4y . / / / 4'/ -4 i1 I/t

Injector Fuel

.Prssure Oil 7 -*$ -7 -, -7 -7 7
C 'sump Oil -2 4L. *Z i

Engine Room A r f./f .416//~~i~'-,.5 < ~

Pressures: I

Carb. Air Vent Dil.-In HC 77 ,7 ,,/ 7 .7 ,'g ."

Oil-Lbs 'sq.in.-High d/.9 14f /of9 /f~ m a

FutlI-Lbs 'sq-.n. 3-'~ ~?~%
Batromneter-In. Hg- ;?f'ff Ygt g20

Calculated Data: . 0 ; f 2 .2 Y ? 2 .2 Pe

Vapor Pressre-In. .F. - , g' , /2 ,t ,/1 ,

Corr. Factor Z- / 2. 1,21 1,21 1,2 12/,l
BHP--Observed $ 2,W . 227 2, . 3 2,1 3, t
BHP-Corrected

RPM 12D*o agOv 1204 04)20' /Zed, /2,9 /oo 112o01
SMEP-Corrected i i

I!SlFC-Lbii BHIP H./57 /2~

Torqu-Ft. Lbs.-Obst- v,.d I
C- stio. Air -Lb. hr 3/.? Y 3 3e S " 4
Ful.ir.O , ?YO9tr;o!~9~f4

stop Rf-Por N.
Total Tirne-lHrs. 7 4S7 1 I"

-REMARKS- l.h-. Oi1 added if an,.

OPERATOR C



.. RONAUTICAL RESEARCH LABORATO . PAGE NO 1-3
UNIVERSITY OF KENTUCKY Data Sheet 7o. 63
ENGINE LOG SHEET

ENGINE NO. DATE.

MAKE: Ave
OBJECT!~ 4/

Reading No-.
Time of Day ___ /;39 /o7 LQLP IO5 I /1LO( ,4.-_. 1L12.
Speed , ,7 Ir i 10 S. oo$ oo 1 1
Dyn. Ick-~ .a:~g_ ?~~1 1?
Fuelflow -Lbs Hr.. A /6if Z-0p ~ ' ((II
Sp, .Adva-, -. -)1"23 -.2 ,,/0-./0s S -J /"-O
FUIt eat r-1 J7173 1,21 J,/ 71 i.TL L7I'N76 129f
wem,,, atre. ; tI - - -

Carb. Ar before Heater 4 7i

Carb Air-fter ilatr + t127 0 S '7 45 k

intake Manifold 37-- ! - # -- -/7 -z -SYg -6-
Spark -Plug Gaskt 1-Y7 /f4 //55 /$' /o 1 /SY /7 /45.
Cylind,. Base - 3. 3
Cra.nkcase -23 -Z3 -23 '-2 -.23 2 -2,7
Watar In */4/ I/ . /
Water Out 12.7 12,,34..1.3 0g -37 /3' 1 / 3 C
Carburetor 

_Fuel
Noze Fuel 1 /W i.2/ iA/ i , ../ /7 i, l
injector Ftel

Pressure Oil t*d

BSumpOil 2HP -Sr 7 6 -i -
Engine Room Axr -VAl/T .'/ ''5 -"f -/ d

Pressures.

Carb. Air Vent Dil,-l, H>k IN~ 13 .37 f. 21,0 7 32 v 30 3?
nt. Man. V..-In. 1-9. 0 0 0 0 '0

Oil-Lbs sq.in..- gh 9 /49 i1-a /of My /c7f /01

Oil-Lbs.sqit.-Lw S 3/ 3 g 3! 31 31
Fu-1-Lbasqin. 33 F 3 133 3.3 .3,3 33 33 -3-3
Barons.ter-In. 1-1g. if 24 ?Sj ;4J ;Y? 29 Y

Calculated D-Ita:

Vapor Pressure-lin -l Ht:' 4b 1 /' ,g .Y H
ADMI'

BHP--Cort ected

RPM 0-.0 v"0- 06c -A c~ 04o 6o0 ?,06 eO 'Fo
BMEP-Correctcd

BSFC-Lbs BHiP Hr

Torqu- Ft. Lbs.-Observ d

Combustion Air-Lbs thr ;?2 Z/ ,,2 2'.Z 22Z 7-.& 2
Fuel Air ,1IaiO ~9 .9'~ .'9
Stop Report No.

Total Time--tirs.

(CRLMARKS [L. 0.! dd(,d if any. LNw,'k4 :5~e /tv& 8,qv A/ fec ,PM

CPE A rORt (~'~~ 5



.ERONAUTICAL RESEARCH LABORATO.. PAGE NO
UNIVERSITY OF KENTUCKY Data Sheet o. '4
ENGINE LOG SHEET

CENGINE NO. /1 - -DATE: / a~

MAKE: AIn P_

OBJECT: D - . . . ..
Reia.din. No. 4'3,Z 9 3t,

f Doo"-Speed -Q _

Dyn. Scak- #7f alP. J0L .h- t KV 2 4 ~ 2 4
l Flow-Lbs Hr .q34? 3 3" 4 133

Spark AdVance-Deg. ^5 0 '3O (? ~" $0 O
-,&J~rL3L9q 3-.' 37Y 3,6 6-3.,57 3, 41 it

Temper Atures-'F

Carb. Air before Heater - ~ ~ $
Carb. Air after -H--r -31 dl, 9 /-k
Intake Manifold -5/ -3 1 -3
Spark. Plg Gasket Z.0Wj ~2 4 ?9l.?,~
Cyllnd r !ase -

rankcs -30 -,/ -. ' -Z" -'Z$ -Z' -7 ,

Water Out /37 ,~ .3 / V 3 ~~.IL ~w:o,,#7 1.37 137 1131v /;3 13 , a3 83
Carburetor Fuel

Nozzle-Fuel _2-S 4 5c -50
Injector Fuel

Pressure Oil 3 ? V 7 12- /2. /. /2

-Eoom A. "5- , i--e ->

Pressures.

Carb. Ar Vent Di,.-i-i. £11 1(7J /,7 !i /t 7  
, t

Int. Man. Vac.- I. Hg. -. / / / ,/ -/ -, / /

Oil-Lba..q.i.- -L.% 3/ 31 3/ 3/ Jt (,
r,,-Lb.ss.n. 3/ 31 3/ 3/ 31 3 .
famniteI H., 2.f7 N .2o .i ,. 2,JAV 2.8. Y,7,,, 2,o fi

Calculated Data: I

Vapor Pressure-n. H _i ./ .il ,t? , ,/£ .
ADMP

Corr Factor A-3- -,5 3rs 12 36
SPObserr'rd q,. f~ 339/ 3c.3

61H P--Cofrected

RPM ~OO~~.0o~o
BMEP--Corrected

_BSFC-Lbs BHP Hr

Torque-Ft. LbI.-Obrvv-.
-

Combustion. Ar-Lbs hr 994 74/vV 6
~Fuel, Air . e?99 .o7i 0769 140 A e)'# If' 080
Stop Ri port Nn.

Total Time -Hrs.

-REMlARKS- Ll. Oil add'-d if any.

OPERATOR



125
.. RONAUTICAL RESEARCH LABORATOk PAGE NO.

UNIVERSITY OF KENTUCKY Daa Sheet No. 5

ENGINE LOG SHEET

ENGINE NO. / - DATE:-

MAKE:~ -

OBJECT:_ D- -.

..... 164 4M
__ lit .10__ 3 .Q o.°  *

r-uel Flow-Lbs He ;,7'j1 2 j7J
Spwrk Advan-e-D,. --,o 30 a 307 3c6I ' 3 o' o

3,. Q-qi 1~f~' 9,Y1? Q 1 - 2J 2-? 2JA
em p eiatu 'r s- - F . .... ..

Carb. Air before Heater 6')

Carb. Air after Heater C- - ~ -

Intake Manifold z-5- --Y K? -7 -- -,3/v 33
Spark Plug Gasket .1.11 A)L I 3 '6LI 07;)& :1 ~ ~ (~ /~
Cylind,.i Base 1 , , 00

CrankcAsk U~/ -.
Water In I- -? -- '-9 -q7 -; 4 -L17 -9C 1-
Water. Out /.3?5 1 J#'5 14(o 143 /4(3 1q~3 3d-
Carbxrete Fuel . I
Nozzle Fuel -51 -/ - ,-5# -62.-z- -S2. "
Injector Fuel

Presmure Oil .3 4)I

Engin Room Ar -6 -51' s s --5 -#-7

Pressures.

Ceeb. Air Vent Dilf-In 'q .5 4 ~ 4~ q ~ 9 i
Int. Mam Vac..In. H9 - t -t - . - t / / _./

Oil-Lbs sq.in.-High /00 6, /'x, /I 4v
Oiu-Lbs./sq.ln-Low 3 3Z 32 - 3 3 Z 3 -g 3
Fu,-i-Lbs &q.in. 31 3 / 4,' .3 e 31/ , 3

Calculated Data. I

Vapor Pressure-u Hi, I6 'O ev ~1 *~
Co t . Factor3 C 2 S 24 3 2 3 ' 3 .

BHP-Observd 373 3,jz. 3304 47 ,44 77,,,
BHP--Corr ected

RPM '6,

BM EP- Corrected

BSFC- Lbs BHP Hr. 36, Sly,
Torque-Ft. Lbs.-Observrid I

Cernibustmn Air-Lbs hr 137.0 324 35/ 4-11 ./3d./ 3 / 359 1?
Fuel Air .ofv . .sV' ,4 ) ,91o , l ,

Stop R, port No.

Total Time- Hrs.

1 3/s A i~~ 1v.y 1 30,Z
SRE ARK--.1b. Oil add d if an.

OPERATOR $



.RONAUTICAL RESEARCH LABORATOIL PAGE NO 126
UNIVERSITY OF KENTUCKY

ENGINE LOG SHEET Data S- eet ITo. 66

" ENGINE NO. // DATE: // -* "  .

MAKE: A16e2
OBJECT: A9 ?-

Rea &ding Na. . Lill _q3 9 °_ 51 .'si 5- i' A5 155- s roP P

Supe 1,204 1- 2 e A13O I 26, .
Dyn. Scab O il ,2-(9 J0' .1/04 /i
FuEtl Flow-Lbs Hry /~ ~/'.'i~?f~,/22 2,3
Sparkn Advancv- 1.4g. ~ 3 s I3 '~ 3

I 2- Z4. 2,~3-. 32,3 6 2q) .2,q"lennpcr, ,tre-' F __

Carl. Ait before Hcater54 4 5 33J5
Carb. Air after Heater /7 0  /2v 7 0 #F' 5 '5 - -q
Intake Manifold .39 /41 AZ -/A/ ,.-1 3, 65

Spark Plug, Gasiket /93 / * -9' /9 1 j95' " /
Cylinder Base / / 0
Crankc.s -27 -.2,7 -2 f -.2 4F -29 -30 -30 -3 0
WVater In -W~ q~3 yf1 .9Yy -'o '? -
Water Out //Z. lY2- /4" /./4' ~ -; /e'5 /V9 / "o
Carbureti F uel -
NoZzle Fuel -6 ~ 's -- - -

injector Fuel

Presure Oil . /

EnX-ine Room Air l K " l -O l- /

Pressures,

Cr.Air Vent. Diif.-In 1-i-O 4v9 1/-i 4.4, -.6F '
Int. ManVac.-4n. H9. I Aj-1 - -H ~ / ,
OrlI-Lbs, sqin.-High 103 .143 110 /00 1~ /oo /047 /10
F,,-Lb,.. sq..,. :Low 3 3/- 3/1 3/ 31 3) 3 1

ADMP -. ,3

Ca,,. Factor- /, j 2 ,>_.._::.. bJve a. I .f 4..o, t 401 J,¢4 .7-5"4
BliP-Corrected

RPM 4~/00 1.2,06 /.ZOO I/ U0 Zoo /'7W /27<5
BMEP-.Corrected

BSFC-Lbs SHP Hr.

Torque- Ft. Lbs.-Ohserved'i

Combustion Air-Lbsthr O11 9dod eW! 4n
FutlArI
Stop Rrport No. 1 e 047 4Yof0 .0010 0k~O.~'t 4/ *s
Total Tn e-Hrs. I

~EMARlCS-Lbi. Oil added if any.

OPERATOR, 6 /



-RONAUTICAL RESEARCH LABORATO PAGE NO. 17
UNIVERSITY bF KENTUCKY Dita !3heit ro. 67
ENGINE LOG SHEET

ENGINE NO. / DATE; 7 -

MAKE: r45

OBJECT - /2

Ria.drnn N. 7 ~/r #4-4 /'i;.' 4Y fis Ziv--

-Sot ?cc 17(00 goo leO -iv
Dyn. Sco.,, ,..L/ O .. / .107 .10V -/ / .7 ,?- 1 490 "
,,,,.Fleo-Ls Hf . _.75y /5 / !2. 2 3 1,73 1,23 4/ )7,47
Spark Advanc.-..i.. . /0 i _ >/_ 1C / /. -o

Temperatuies-F ' -.

.Air beo, Heattr ~ 5
Carb. Air after klite " -,8 * 9 3/ 5H eat /e r O
In tak e M an ifto d 

5 " -3 $ - . 1 2  - /1 'Z 3

Spark Plug Ga.ket !-,z.& !/1/,1 I t6. /4'9 i95

Cylider Base -. -/ / - - -

Crankcase -35 75 -. 5 -4 -3( -3
Water In -O -5"1  ' . 6a -$C -5o -5-5 -Vo

Wter Oft )#0 j3 )3z. 132- 2-F3Z )2Z' i3,7 /24
Cairburetor Fuel

Nozzle Fuel - -l - 1-56 -&' -6 7 -5 -'
Injector Fuel L

Pressure Oil 4' 52 7

Engine R,, Ar '-5Ai r " 55 -5 -53 -5 -5 -55"

Pressures '

Carb.,Air Vent. Di . ,-In H-.0 -3.99 . .3 .. 37 "3 6
,nt. Man. Vac.-I. g. 0 0 0 61 ,6 o o

Oil-Lbs,*q.in.-Hig /040 ./4 /4'0 ,o 11 o /44i 04I 60
Oil-Lbs. sq.in.-Low 3/ _ ,/ 1 / / 31/ 3
Fu."-Lbs/sq.il. '32 Z . 1 '3 Z 32 3 23

af Cr r A 08 N,0I ZZ9.ot 0-60~9 '1A29. 6S.,oi, 0R
.alculated Data:

Vapor Pressure-In.. H / /2.- /2 H.&. .f2. . .!/ , Z
ADMP - -

Core. .Factor ~Z /6 /.5/ 2f/2 16/2.
EBHf-Observed 1 071.i .7~i 149 1 4 5yf- V5- /3y
BHP-Corrected

RPM 8*4 0 rod) Rvo v~oI 0Ic VOcZer sw ea
BMEP-Corrected

BSFC-Lb. BlHP H,

Torque -Ft. Lbs -Observt d

Combustion Ait-Lbs be 23,i941 i 23,/ 33/ 0Z '
Fuel Air ,7i .oi/ ,.9 T 9Y .479/ ,4 9/ .d7"
Stop Ri.port No.

Total Time-Hrs.

REMARK.S-LI,. Oil addd if any.

OPERATOR



-RONAUTICAL RESEARCH LABORATOLS PAGE NO
UNIVERSITY OF KENTUCKY Dta Shoet 4o. 69
ENGINE LOG SHEET

ENGINE NO. 1/DATE. /
MAKE. Wt4

OBJECT. 419.10

_Readinr Ne. v!

Time of l ay f1 , ~ , ~ .J

Spee~d 6 a ~ ~ Z 4~
Dyn. Sc2, -

Ful Fw--l-bi lit 3t ~~
Spark Advanc - .ga 3 92i!

Teinpiatrs-'IF--- ._. -

Carb. Air okftei Ilec-ter - ,6

Intake Manifold -7/ -57
Spark Plug Gasket D/
Cylizid~r Ba~,e -

Crankca-, -3n -2?7
Water In 5 -5
Water Out/'4 /.?

Carbu~retor Fuel -

__!Z~ Fuel

Injector Fuel.

Pressure Oil

*Sump Oil *
Engine Roomt Airr

Pressures.

Carb. Air Veent. Di-lI- U 7I.

int._Man. Vac.-ln. lig. / - j
Oil-Lbs sq in-High /0 6

Oil.-Lbs./sq.3n.-Low 31/ 31/
Fuel-Lbs sq.in.

Barometer-in. Hg. 12.?, 20 R9 , zO.

BAR Or"E
Calculated Data:

Vapor Pressuie-In. Hr. ~ /

Corr. factor / 41 h aQ
BHP-Obser,'di, i ,7 5-

BHP--Corrected

BMEA P--Corrncted

BS FC-Lbs BHP lit

Ttirque-Ft LbE.-Ob-%erv' di

Comnbustion Air-Lbs hr .~
Fuel' Air ,Oro'/
Stop Rtport No

To!tal Time.- Hr$.

REMARKS- Lbs. Oil ac.e if ,,C- a FcJ~ Z~~~. c 1 p

OPE~RATOR rq



4A+ONAUTICAL RESEARCH LABORATOR, PAGE NO. 29
UNIVERSITY OF KENTUCKY Data Sheet )+o. 9

EENGINE LOG SHEET
ENGINE NO. /... .. DATE: / / -

MAKE - A r,
OBJECT: '$
JKeAding No ~ ~ Tr k 6 ' '7'1/7 $77P
TI.e oo, . . , - _14_ 91v i / r l/t? i/,O / /J/' //,413 243

.Speed_ ..... ... .... 0 .i J 0, ,2J. o i.10 /,.O 44/ , 6 a

Dyn.Scal. ,b J / I_-+5 J , 0t 41 f
Fuel Flow-Lbs Hr 2-. V.5 !~'~Y11 /-77 1~ ,73

Tep aI, tr es -0 0

Carb. Air before Heater - . I- . . ..

c ir. ,,:after ,, et, 5 ' 7 /30 17Y
Intake Manifold -/3 -/2. -I /7 ' "/

Spark Plug -Gasket 3a 2,-K?~ 32'2? o
.,;.7, JQ 2- V+ ;?2 7 A-Cyhodtr Base-35 3k_ .32 *37 57 3 14

Crnks 19 AY' 3 2-3 AI
Wa ter In3 ii / d

Water Out /5- /50 /.,/ /- /-] /1552
Carburetor futel

Nozzle Fuel 1 /0 I0 ,
injector Fuel

_+,,, 3,$ 3? + Jp 3 3+ ?
ne Room Air 0 40

--

prrraurea: -

C!rb._Air Vent. Dii .- i n Ht C, 17 467 ,Z,
o._ M aVac-In., , Hs.

Oa lLbasxq~in.-Hiah S~9 7V 90 9' ?
Ful-bs/sq.in.-o 3. 31 ' 2. 31 31 3
V.por..resu-i. j..,$ 3$ .?,. ,.- ..32 .3 3Z

ADMP___

- "._ _ 1 J L _4, /0. , E. / a o

HP-Colreted '-

-

_, . Factor 1Od4/?r

BUP-Corrcted1

BSFC-Lbsa BHP Hr ,2 4 7~'jcPf$ 7
Torlue-Ft. Lb,.-Observed

comrbustion Ai- -Lbs. hr 57 ~ A3 T,' -w, ~2
FueAr -4 4A1 9 7f 00 4 ?W~ 410 6~

Stop R.'Port No -I

Totaime--Hrs .

* EMARKS-1-. Oil Ad'dt .any "tr,,l .

OPERATOR (~r'4..



AONAUTICAL RESEARCH LASORATOL PGE NO.
UNIVERSITY OF KENTUCKY Data Shoot No. 70

ENGINE NO. -ENGINE LOG SHEET DAE

MAKE, 4&,i

OBJECT: D0 -5 $ 3t -~---------

DynYPI/ - i K .04-1 490! .4?7O'
Fuel low-bs Hi1,49 4T. IF' i.4 j,

Spark Advance -D', /C. /0 / / 0~

'r S.$- 14s-

intake -Manifold I 0 133 o
Spark Plus. Gaskit /'157~* W 77 V /74'
Cylind~r Base j,7 J 7 37 37 37 .35-

WtrIn 3 I44
Wmter Out 143 16-1/~. /$ '10 49~
Cairburetor Fuel

Nozzle Fuel I0 .0

injector Fu0l-

ipOil 41 37 Z4 ~ 3

1 ugiue Room Aa C1

Pressures:

Carb. Air Vent. Dili.-In Hi 3 6  '_- .34 1 34i 34 3?-
lot. Man. Vac.-in. H4.-/ / / .. / / -1
O il-Lbs I sq.in. -High '4 9
Oil-Lb.. .q.tn -1.0w N~ 6 c
Fudl-Lbs; sq~n. ;?1 -7 -;~7 Z?'
Barometer-In. HEg. .?.I.9~3 ~4 !%~/.9

Calculated Data: II
Vapor Prex~ure-ln H4.*.t,-.. ,.- i~~~~ia~-
ADMP-I

Corr. Factor 1,84($ o~ a44i /"O5y /.o'
_H-bsre *j2 /,U- 11.//42 ,/,/

BHP-Correctod g j,
B E -Creted I

BSFC-Lbs BHP Hr. (' 92 .b /, J7 i /' '

Com-b ustion Ahr-Lba hr lq/7 1194 ./9/ ni,/I, S,
Fuel,!n 'Ai __'7.v~ #-$~ le oa~d
Stei Rt No.

C4S-L~I 174 74 17) /74 APi,.

WE1AK-L.Oladded naan-, N5

OPERATOR4



RONAUTICAL RESEARCH LASORATOL ,PAGE NO.

UNIVERSITY OF KENTUCKY Data Shoot No. 71
ENGINE LOG SHEET

ENGINE NO. DATE: 7/~

MAKE:-. _ef

OBJECT-_2 ~

Reading No. fA~4' ~Vff11.9 ~f 4P
Time of Day - .- ~ 5 'i3

FLuel Flow-Lb, Hr A.4i3~ 49fI~~
Spark Advance- Drt - 043~ 4 5

Temptratures-c~F . --.. .- - ~ --

Caywb. Air before Heater 46/I-1  ~ I ~ I 6

Carlab. Air after Hester YO -3 t1 ,'s / i
l~aeManifold Y$ $ -v/,4/Z i/

-Spark Plug Gasket .2- _0,or 0 'J96/ .29 0 1031

Cylinder Base I

Wtater Ou /2/5 5k/5

injector Fuel - j4 i
Edaremsure Ol ~ /Z. /~~

sa R.i,, Aa

Pressures.

Garb. Air Vent Dl'al. -n H-O 1,6j52 .~ ,/ 3 4/5
Int. Man. Va.-ln fig t.-C

Oil-Lba, sq in.- High I -7 AZ/~ /4041 /'00 /

Furl.-Lbs / q in. 3 -Z32- 3 34. 3 Z_

Celculated Dsita:I

Vapor Pressure-In1. L.* 1 ,./9 ,

Gory. Fa ctor . lz !. 1K27 /. 2'?/X 4'/27 Y/27I

BH!P- -Observed -50 3,3 -3,7 3, 3/4 eis

*RPM .7 7e-04c 09,000 '~~
IIM*AEP-CorrectedII

B&SFC- Lbs BHP lie. I 9fe /7f o /2;54" //?
Torque-Ft. I bs.-Obsel".

Comnbustion Aik-Lbs hr I Y. A~5* 'Y,2 1 .J/

stop, Rt pat t No *
Total Time-li.

_9 ?tIARKS-Lbtc. 0.1 added i any.I &(4 3 p

OPERATOR



.RONAUTICAL RESEARCH, LABORAMO, PAGE NO132

UNIVERSITY OF KENTUCKY!) 'e o.2

ENGINE NO. ENGINE LOG SHEET DAE/// 5-

MAKE: 4,lZ

OBJECT, 0- 2

R- a~n 5TOk 'y' J/ e~ Si, 4-1v 9? qce 64?--?~

f.aI Flaw- U* ti 411~ 3, /1/ 3,04 3.03 V, I? 232- ~')2
q kAd,~' 30 '30f

t.uvb. All bclort Hat,'-4 7 4 4-;7 -~-7 - 2
Caurb Am-afite% l..h Y491 -/C 739 Id~ /-7 ~ ~

(yhnd, ILI- -7 1-* - -7 -7 -, 7 8 - f
(rulk' 38 .- 3.r -36 -37 -37 -57 -3 Z- - 3-

Wat-r11 -57 -6-9 -S7 -557 -5Z -56 -5.

W~Lrr Out /1/7 1-4-0 /44, lo /1.3-1 134 -351 43q 132-

CIdrIu, t tat I a

Nozzbe Fuel 7- -A3 -,o2 -6? -3 -Z 052--3 -dik/ -o!
in.jctor Fuii I--

P1 sm'surc Oil A :

Psu rny' Z7/ -3 / ~

(L-b Aim %.nl I- .
lut. Man -. 6 ~ . -. 4 . . .

iIir .in. g/00 ' 0  10 40/c /tC /6 /6 A'

Oil -L-. -n . v. '6Y~X' c /

Fail--t Us - fi C324 "r2 2. z

C .1ul..ted D..I.,

ADMI'

(or, Fat2 1..z /2 7 /127 .? Z7 .27 /
BHiP Ob,r,,% .2, Y d~ ~ ~ ;~ ,; /./

BSFC-Lbs Aut N1 A~' 0K9 /3S, 8./3o~ t4;

(ennilh, 1. ti Ai. -Lb, h, ela/ 3V,~ - 3 - 41

Stop R 'rw.- N,
t l T i m -1

*,o~ z cs32- q 323 32..S 3/14 31d, 3/.( . ir 237 _q

0.1O ol if .n

OPEKATOR



.AONAUTICAL RESEARCH LABORATOk. PAGE NO. 3

UNIVERSITY OF KKP*TCIKY, -Dt he 1.

ENGINE LOG SHEETt S~ N.T

CNGINE NO. DATE; /-/
MAKE

OBJECT.

R,.rrin. N 4404 4?9 44' q
T.-' of I *.. . I 34"0,*5; LOz? 2I

S1 ..rl Ad~i~.ra-~c' 3

L.-rhr A,, Inr, t.0 6?.~~ 4*7
Carb Air af ter kir .tr /23
lntah, Milrnitud j t5
Spairk Plitt t:0~t~4' ./~7

Wat., In -5d -7

Cat burtot I tsr.

lnjr. Irs f ut I

Pres~ure Oil 3 i

* ".-1, 0., - /
Engirs. R oun. A r4

Pressrer

Carl,. Air 'V~ent i. - n ~.

Oil- I Ins~qtr- fr /,00 /,V 0 /4

BatrL.. 1"s-Inl. H r ~ 9.~

Calcuited L)s s'

Va'por Pres-rsr I.. *i,, ./,g

ADMP

Cotr. facter /2-7 1 J,27 1.27
BtHp 0,seir d 1 ,39

RPM a,)24~~

BSI-( j I t H 12 // /3f' 4 4'
I o q,1, -If Lisl brrvr

Crsrni, ..n Air- -Lbb br,/ L i2 .
ruel Art .6-?99 4**f4
%top Ri, i No

Total lime- His.

CREMFK"-I hs 0 i 4111&cd rI 'srr

OPERATOR-



,...RONAUTICAL RESEARCH LABORATOk PAGE NO. 134
UNIVERSITY OF KENTUCKY Dt S1eet o. 7)

EI NOENGINE LOG SHEET

ENGINE NO, /DATE: .. /"i - -

MAKE: ile r-

OBJECT: -V
d. .... - s rar497 499 5- 5/ 5'DoZ -56o35o' 3"0-

jue*d ._ * -, -,, ?1. 4 / 5/ /O.2 ,/O_;ff / '5f ,// o I/'#i /I'1/ /'2/ 1 2.?

-Specd 'Roo 0 2 PC,? .70,c tv .... CO c

fuelo _r , 2f _' ,tZ,/ /.#/4' /,4' 1.. I," 14, //
!,,tk-dvt3 .3 e' Sa 5O _W 34 :030 30

fempt itures-- I-

Larb. Au ,,.,,,.,, -Al -i ,- - -45 4.-,,5 -,
Cr.Ar ''9Ktei ~ -1cmz -! 1,17 10

Intake- Manifold -$53 '- d13 -'3 y -5C) -1~3 3/4/2
spark Plug CGalket 149' //47 1:73 14 - 1 /5- 1'4z7
Cylrd,r Base -/ -/t -// -/2 -2. -/2. -/Z. -.. -
,,n.. -37 -37 -37 -37 '-37' -37 -37 -37 -37

%at-~ It, -_1 V5 -6' - ~ -5S' -S 6 5 5 5%,.tc,. Out// /Of '1-7 14/17 Id 7 472/o-! I0.

Ckirburetor ucl

Nozak F ueI f 3 ''l * ~ '~
injector Fuel

ris Oil .. 4Z ;' 2 ! Z " /' 42- lo" 2- 192. 42.
-/0on Oi ' -7 -71-7

En,.ine Ro,., -4 -.,' -- -// "- -- i -

Pressures: i

Carb. Air Vent Dili.n ki C, Y 5 0 4~3 ~ ~
Int. Man. Vu -l H& -7f ,40-70 -70 -2 I2

Oil- Lbs sq.1nt-I-118 I9 9Z 9'z 9Zj ~ 9
Oil--Lbs. ., , , .s2q -Low

FueI-Lbs sq.in. 39 ?y/ 31, / 2?4 3~4

Calculated Data: t t

Vapor Pressure- -Inl Hi, *' .',9'i 9~9}/ j
ADMP

Corr Factor , /27 427 /.7 1,Z7 /, Z7 /,4-7 1,27

BHP--Corrected - i

BMgl-Corrcted

BSFC-Lbs BIPHpI-I-. 226 22/ /z "

Torrqur-Ft. Lbs.--Ob.ervd

Comnbu~tion Air-Lbs hrt 74 AU.? 7 ~ ' -91 -,7 :;I e ,.7olsIo
Sto _R pot No
Fuol, -A-ir

Total Time- Hr

hI, r, a), vo 2 79 Ifde /xy any FI . t

tE1, ARKS.L!3. Ou, iddd if any A... ' " / '

OPERATOR



AONAUTICAL RESEARCH LABORATOIk PAGE NO. 135
UNIVERSITY OF KENTUCKYDaa hetN . 5

C ENGINE LOG SHEET
ENGINE NO. DATE: 5, 2 - -

MYAKE A it

OBJECT- '-D

R~adlivg N-. 9A7' ~ o 51_ ,7 ~Z $~

Dyn. Sr.l.I .1 .1i5- /2Z. 109q, ./ai 6 , as .OTZ
10II IF 4Z e?.7Z '-.73 .2,44 ;Z-t 'Z,141 Xe3Z'

Spaik Ad.anr 30 30 $oi go 363

C .kib. Air b. loi kitnir. -.~ '77 47
Carb A, ,u ater Heat-, -4 7  -.44 -t4 .4o +,g,7-
Intake Manifold -7 -- 4.49 0
Spark P'lur Gakit .24 Z S 22? --Z 5 Z
Cylindti Base - - 7 5 ' '

(iaiukrI, 1s I-37 -3 7 -7 -$62 -,
Vratiu In 1 -'_ -$-7 -6i-57. - 52 -S-7
water 01ut 15"3 /sZ. z- 19 49 _ s4 53
C arburetor turf I -

Nozzle Fuel 1-62 -4 -64~W

Iirjc4tor Fuel0 #1 +

s~ueOil47

iull, Oil

Ensini, Rui Ar T S

Pi esiuires: o o. -c-
Carl.. Air ',ient Dill.-n O i: Q 7k . 89 5 ~ I

lnt. Mar. Vac.-lrr. lig I **./1 . 1

Oil-IL r sqci..-Hish 9 5- y~ $<~ 9s7 9
Orl-Lba. sq.mi.- i-- 3 .30 3<t, 3 3o
Fu0_lhs/isQ in. 2-4 Z' 2 4 24 2.
Barometer-In. Hs.Z 080 ,V9 9 7 1? j ;*,0 Z1olw ;Z

Calcutlurted Data

Vapor Pre-r U& In. H.. 2 t ,Z 24*2.4 ,... -.

_ADMP I/7 /7

_.CorFcor Act7

BSFC-I.bs BHiP I-Ir.74

Torcriv -Ft. Lhs.- Obscrvec

Cmubuitstiun Ajr-Lbs hr 34, %.. 35, 1344 3,2.3 ea I
Fuel Air I*7.9 ,04v,07?7 ,Oo
S-toik Rport No

Total Time-His II

lEARKS-I Oil add-d if any.

OPiERATORI



,,-AONAUTICAL RESEARCH LAOATR PAGE NO. 136
UNIVERSITY Ofr KENTUCKY Data Sheet No- 76
ENGINE LOG SHEETC ~/- /

ENGINE NO. DATE~ -

MAKE: AIfk
OBJECT: D -. 8-~----

Readivir No. ITO~b~ S797 T/5 -

Tim#r of- ay- _7 4 II-
Spec'd_ -

Fuel Flow -I. Ls Hi _

SprliAdvaic-DltC.

S-rb. Air b fort. Heater

Carb. Air after Heatt,

Intake Meaniftld I-
Spark.Pix Gasket

Cylia,r Bast

Water In

Water Out

Carburetor Fuel - I

injector-_Fuel

PrsseOil
EonineRoomn Ar

Pressiures.--

aAir Vent Diff.-In hi7 -
lnt. Man. Viac-ln. Bg

Oil-Lb.. igh--

OH77 ~b.'sq.in.-Low

Botometer-In. HEg. --

Calculated Data:

C.Fattor a

-XI-Cut rtedd I

_!MEp--Corn cted4

"SP-Lbs BHP 1-,.-

__qe-t Lbs.-Obgervc -

Fuel/Air -I

TotalTlme-Hrs.

REMARKS -Lb-;. 01 -dd.-d if a"Y

OPER'ATORt



..-AONAUTICAL RESEARCH LABORATOR PAGE NO 137
UNIVERSITY OF KENTUCKY Data Sheet No. 77

C ENGINE LOG SHEET

ENGI' E NO. // DATE, //-/1 -

MAKE. e e r..s

OBJECT:-
.,,,,.:...,STr/ 5§i K.,'-47 ;./ -/7 5/g !5i $, .zo Z/ '5-2

T.ime of Pa. . . -, /O/za.La'! /O,'j;7 l/o;$_ lo;35 I0q9 .I'c5 1oSpeed- (w,0 I04) 14(061 /40 1/600 l/16 /,,0 l0

Dyn. Sl11, o7 .ova ,0? '.02' .01 4N 1 ' 47 A.,57

ur.l~ lh4S ;24 iV 2.62l Val 0''~~, ,15'! -z -V,0 32 03
Sp.ari Adanc." i;'o 10 '0 : I N'' 30 1s3t2;30 30

J orr , 2.28 . 4 4 ,41 2_5Z 2-27 .2- Z4
_F, _,,~ _ , .. - I " -: -- -- ! - - - -_4

CabAirbefore ctti 44 j-~ 4 v $ -
Carb. Air afte ,atr - & -/ -/,0 -43Y' .-7 1/27 I/ -43 -3Y
Intako Manifold ! -5 Z_ -' .. 4 4"S 60 S
Spark Plugir. ,t A16, ,;ZP 1; , ar " 'O P35' Pt " p37
Cylindre -- / -- "-' -5 -- -5 -, -' -

Ciainkcas, -4 -30 '-33 3-S "3 4 -37 56 -37

Watr Out it.Z /154 /)5/5Z. ) z. !5t j5. 164 1I55
Carburetor fuel ,3

Noxale Fuel 4'3
Injector Fuel , ICPre-ssurt Oil -8 7 ~i-
sunp -Oil -o - i , -, 7 -7 7 -
EngineRoonm, . -5 - . - - -4

Pressures:

Carb. Air Vent. Dif.-In HO *8 .9 .1 4' 11 '77 2 ' 72- .51
Int. Man Vac.-I H9. .4 5- V" -, -. 5 - -. 1 -, 1,--

Oil [Lhasq.in.-Hish 1)O- /00 /0 0 /d, ) 0  /0 /-O /l') O /00

Ojl Lb./sq.in.--Low J.0 3 30 6~0 1 30 0 310 3.0 O 3
Fuel-Lbs .n..3/ 3/ 3 /nt. /

Raromnter-In. 4g_ :2i*2~ d,6 C4 2 i,,o; f c 36

Cakulated Data: I

Vapor Presur- In. ... ., . . . . _ ... Z
,ADMP . .
Co ./ 27 , 7 /27 Ii? 'z? /,z? , 27 1z7 1, I. 7
__H--Obs.....d 2,2.) Z,&., 2t' 2.3q Z q," ,16/- 2,Z-, 6
if,~--- orrecled]

BMEP-Corrcted I

B FCLb BHP Hr 1A/. L, /4 o t, fU I. ,1 1,17 ,2/5l
_Torque--F.t. Lb-.--Obervvod

Cc,bus.,,on A-Lbs hr I'. 0 V , . -313 32,7 Y/ . 1, x

Stop _..port No I
Total "Time~-Hrs.

./-Lr ?Ls I , & $7*4, ,t2,1o .74. 2 11. z 625"'72- , .79 1,,J..y 42z,z 4

REIMARK-t 1 0., .. lddd if any.

OPERATOR CO RIFNs



.-AONAUTICAL RESEARCH LASORATOF PAGE NO. 139
UNIVERSITY Oir KENTUCKY

ENGIE LG SEETData Sheet !!o. 7S

ENGINE NO. ENIELGDHE ATE:-

MAKE:

OBJECT:f 47-
Reading Nt,. er2 562 527 5' ~ rotp ~29
lime Ai Ila -- //Z.11y/Q/25 1 0 f( 16 0 : 2

*"" IW 16w~ /6a:) 160t.
F e 4% ,04P120JO I.P5 4-7

Spark Adv~nrr- N ~ ( jq K> 3,0 ,3o

('arb. Air bisopir li.'.ter-6

Carb. Au itr it H- t-S / '...

4tylinder Base -7 -1/ .-7 -~ E,~-
Crank-!f, *7 -31 3- -3- -- ?? 3

Wvater -5*7 -. -ti .a 1-6, 6'6
Water Out 1'i 16/ .4 jq~ 06 /4Q9 7~'.
Ca!rburetot Fuel

No9zzle Fuel 1-4 ,-42--4 ~~~ ~
Injectot Furl

£qUumpO -i p ~ -f
Engine Room Ar-; ~ .. i

Cr.Air Vent. Ditf.-In HO 0 9 5Z .5 t1 # ~
It. Man. Vat.- In. Hg. Yj Ac/ //i-.,5-.o-1/

O-L bs -q.n.-Liu'r 17 3 0 G ) . 03
O&I,-Lbs./q.in-Lo 3/ 3 10 3/ -0134 0 9
3aws,prr-ln. Hg 7* 4

Calculated Data:

VatorPressure-In. Hg. ZL.. I I

Corr. Facto 1.,, 1 i.:7 /.z .z ? A 7 /Z77 ;Z 17

DHP?-Corrvcted I' i

SMPCritd/000 / 600 /YoodA '14 /*

8SFc-Lbs 8HP Hr /,3 1,31 /9 3 1,, jC 746' -1

Tetqu.-Ft. Lb .- Obiervrd

Cembston Ait-Lbs hir X 174 46. 7
Fuel A4r ',10O 4 Z .7s'if* .C'..464Z
StopR~port No.
Tetal Time'- Itri I

OPEKRATOR C



XONAUTICAL RESEARCH LASORATOI PAGE NO.. 139
UNIVERSITY OF KENTUCKY Data mhet No. 79

C ENGINE LOG SHEET

ENGINE NO. D ATE:..H('Jw

MAKE:- I7C If Z

OBJECT...-.&_ , ;):/

Reajing Nc, I44 $ ~~ ~?6.~'~ 4
Time of Day ov;1.AA ~ ~ :

Speed /4iz /t re/ _ O _

Dyn. Scale ' 4- C23 .. L do9

FulFow-L.f.-/A .172 1,70 ,~ /4' 1 4!-, V4*~"'
Spark Adva ce 1.tv. ,- 'O ~ro -3 L; -I2(

Tempesaturos- If-

Carb Air beflre4Water ~4 % ~ 7

.arb., Air after -,ea-r, 1II -43
Intake Manal.d / ' 1At 4' ,.

Spark Plung Gaautt /, / 3 /3 x~~ "'Z C .2'-t V

Wa ,r I , . . ..
maer Out.~ 1/2Y /11V I,~ 0V~/~ :~j''/0 ~

C, uretor Fuel. /

4*2!Fuel 45 A45-" ;.-~J7 *

injector I ael .
Pessure-Oil *y

EngineRoom A,. .,I:t '

Pressur'es-

Carb. Air Vent DOII -- In H 0 .~. 3 ' .39 3

J pl M a n V. - i1 n g. 'l t... "1 .+ ,
/e';.bs sf~i -ltg /DQ "/ r/.'/~ /Cf

Ol-Lb.. sq.tn -Low.3 C 3 ' I ?Z14 ,p.

B,.rorcr-In. Hg.~' /~

Calculated Data:/ . 7

ADMP
Coerr. Factor 0 ' ,a 1 /.2 7  ~./ e2i A-2) /-~
BHP--Observed .'.5j J ,' 7IY/

MEP--Corrcted"

- I
ESFC-Lb'.IlHP H, P~ s,/ CVK9 /4) -r , ~9
Torque-Ft. LbF.--Obhcrved '

.,bustion Air-Lb..h.o2 , .Q4o,. q 1. V '?a .' ..- )2 ,2, 6,.? V I

Fuel/Air t$D .' O c-
s_ top Port No.
Tetl T,me-Hr.. I U,, t !

a tEMARKS - I s Off added if any.

OPERATOR.,



140
RONAUTICAL RESEARCH LABQRATOk. PAGE NO..

UNIVERSITY OF KENTUCKY Data Sheset 17o. 50

ENGINE LOG SHEET

ENGINE NO, i DATE:.'-f4-~Z

MAKE:--17

OBJECT:A:;) 7

Time ml Da) J42 .9 I3o3 ? lLoQI- i~ Pid /0A zo- 4 UZ j'7/0
Spetd 

0 /.0 AZ/IO Q~~ /O /;.,c

F.uel Flow-LL5 Hr ?'? ~? t /. , '4
Sj,..k Advaute r, g e --. O2' ~*Q I C

Temnplaturtea- ~_ . -- ~-6 ~I~

C&.rb. Air before Hicater - 14-3? -6/

Caryb. Air aftew kieat. I /37.
jntake Manifold 46"S '9, -5 6 7y4

SakPlug Gasket -Zo 407 4207 -?04 1' /dri /9$-
Cylindi~r Base -? -7 7 -

-q-kc 43 -4/J 3 -103 -q3 4. s

WtIn 47 -4fo /41 -6711 1 3 4
Waj ter Out 17 /0 /9 /7/4 /L

Carburetor Fuel 
I

Injector- FuelIf

Pressur Oil -,29 ~ ~

CSuzuv Oxl 1..2*3 -25, -; ,-.. ..2 Z
Ejigine Ro~in A~r -4 1 16 -114 .0/6 -64

Pr~essures:Vn.l)l.l tt.'Qp 7

lntMa.~C.IO ~.0 -'-7 -. i -7
Osl-Lbs sq-in-1-11th I6~~'5 5
OLIl-Lbs. sq.m.-Low 3I ~r

harorete'r-ni. tit 2912 I ~ 4. ^-1 -F2i e .j2 7 *1

Ca culated Da a:

Vapor Presare-Iii Hj. 7~, Ij i'I ?
,KDMP

Corr. Facton /.I /.2 /a7 /? /'^7 71,;~ 17

BHP-Obsr~cd ,0Iu /7$/f -

_ifjE P.-Cot rvL Led

BHFC/Lb % /HP
Torqnnn-t. Lbs.-Observ. d

Ccmbjstion Air-hn hr '7I4 2, ~.? y#~

Fuecl Air 0 . OC79 cg
Stop R'j~oort No.

Total Time-tirs

RnARl- 1-, 1 ddcd if any. ~ f6 9:' /4 g

OPERATOR>



141

RONAUTICAL RESEARCH LABORATO,. PAGE NO.
UNIVERSITY OF KENTUCKY Data. Sheet No. 91

ENGINE LOG SHEET

ENGINE NO. DATE;

M A KE _A4WJC 'e

OBJECT: 0 / . -.

Rtading No. 191 6 !,4S- 5~ ~ &7'3~
-a,__,_, _ IkJP /1/4 /II7 1 / ..MA"t'S LLL Y ///.2 . ,4/

Speed 12" -)010 PO~~O , /- .

Fu~eL Flow-I-H Hr A~/~/ - 4 r9iSYI1,1' 41 1"'V7
Spark Advance---D . .. ,

°  .2o " 12CV° , *o 0o!

/~7 4.5/14*5 1.Z 2.' 4 ~~
Tenmpe atures- -F - -

Cr.Air befate Heater -4 I 6j-4 -(1 I4
C arb.Airafter Hatei -63 - /a1-/7 ,0 /2 180 -63

-Intake Manifold "48 - 5a. '-43 -Y -5- 117 3. -63
Spark Plug Gasket 182- 186 '/8I/. /73 16S6 4,5 l
Cylinder Base -89 -81- L' 7 SA -8-I
Crankcaset -f3 -93 1/9 3 -4.3 -Y3 40
Wat!rI, -5 57 I5n -" ? -7 " -, -58
Watero, /38 Ot1 /39 138 /37 1/32 /3/ //7
Carburetor Fuel -
Nozzle Fuel *4 6(04df . $- 5
Injector Fuel I

,Pressure Oil -22 ./ -2 -/8 "/8 -. % /a
'Sump Oil -2/ 2 / /91 -/9,?o2

Enine Rouyn A.r 4(0 - 66 -66 - -66 -66 -6 -6

Pressures;

Curb. Air Vent. Did-l A7C 'a '8 .. 7 7 1 1 Q&4 .013
nt. Ma. V.c.--in. Hg. -/8 -B, 8 -1.8 - -/8 -/ 8.B

oil-Lbs sq.in.-Hit /I 0? Ii? /4' /,, /1 109 /00
Oil-Lbs., sq.in.-Low / 3/ 31 s/ .31 3/ 131 3/t
Ful-Lbs sq.in. ./ 1 al I I
Baron,to-tn. Hg. i Z1.1.3 .I923 /z Z 2?,Z3 92! .

888~. 7 297 8,V ~ 08 ~687 4a81+4
Calculated Data: 3

.. .Press - 3 ( . .

ADMP

Core. Factor I J.Z7 /,2-? /27 /,27 427 /,27 11,27
BHP-Oberved //f 1.04 9% ,? .84? O/ ,7?5 .o ,(0
BHP--Corre; :ed

RPm DO /100 1.)0 Poeo /Zoo *2-6 1260 '~
BMEP-Corrcted
,,,FC-,.t ,,bs BHPf H..( ,Z i ,, ,B 2. &r z,

Torque-Ft. Lbs.--Observe 'I
Comnbustion Ali -Lbs hrb.6 2 3 O. 1?4D / , ? ~ /.
., Air , .O44Y 096 .00 .o om .o~i ... o 0798

Stop R port No-
Total Time-- Hr.,

lt. 06S .. /AZ i 59 /S- L.7f /5Ifs 15. a ISO an4
%P~'RLIAIU'S- Lbs- Oil ;dd it any



.RONAUTICAL RESEARCH LABORATO, PAGE NO, . '
UNIVERSITY OF KNTUCKY

Data ieet o. S2
ENGINE LOG SHEET

CkoENGINE NO, DATE- //-/7- o

MAKE: - - - -----

OBJECT:- - P - ,

Reading o. z $ 7- 1# -- 1 -2 1 116 /4
Tinto of Day ---. g o -

____!_404 _ 04 01 4 0' */ 00

Fuel r aw-Lb, t 14#0 /~/.37 /457 1,.3$ 17/ I6 46i
Spark Advance-Drs. 20 40 .O4 /0/~ C

OrAoe./ 9 4 1 4 / 1 i4S I. 4Z 70' 70
Tempeistures -F 

66 tO,,--Lb.Ar .bf.r-Heater d . I . I . / /4O

Caib. Air after Heater 14 I-/# 7'Z 2. /,S 1-77
Intake Manifold .- 7 1-45'-23 7 /0
Spark Plus Gasket / 31 7 I/, 7 I/6 /.'- ii" !.$-,/64-

.BHP--bserT4 1147 . IV 7,0 fig7.19

Cylinder Base .-... ,12 1-1

-Water In-

-Water Out_ 'fill 113 It OZ/0 101 ~/1 2
_.rburtee I .uelo "7

Noxzlm Fpl -46 4L ~ I-6 ;

injectorFuel 1A.

Pressure Oil / 3 /4, I -21 24- / ,'/,-,7 I/'
pOil O/7 -17 AR-17-

Eng ine Roomi Air *b > -6 64 .-64 -42 -4. i-6

Pressures. II.
Calb. Air vent. Diff.-l IC*~ s. I 2 '33

Oil-Lba./q.n.-Low 33 33 5 .0 11/ 3.0

FueI-Lbs/sq.in. g .Z6 2. ~' 1
ammeter-Ill Hg. q9 /t1 zF A(/ g I. Jv ~/

Calculated Data:

Vapor Pressure--In. Hig. -.7 .7 27 1 .' 9q .217

C orr. IFactor /.77 1,97 1,,7' / Z? /.?7 199? 4.2 7' /7
BHiP-Observed 61/6 .474 40 368 .,237 .f? ,jiT~
RPM A/ZOV 1I4 AZOI/ 20/R40102~
BMEP-Corrcted

BSFC-Lbs BHP Hr 02-k 5,07 3,.22, 4X 400 9.38/
-Torque-Ft. Lbs.- ObservJ I

_CbsinAl --Lbs he /1.3 I~ 7'// If,' .5z' /7
Fuel/Air .t'. .oY.07-fl~?7o '0,0
Stop R. poitt No I
Ttal Time-Hirs I

OREMARKS -4y t 0Oi added if any.

OPERATOR-.



.AONAUTICAL RESEARCH LASORATOk PAGE NO.. 3
UNIVERSITY Or KENTUCKY Dt he ~.~

ENGINE LOG SHEET

'kNtGINE NO. DATE: 7
MAKE:ee

OBJECT:- -

Time of Dayv Jft Al. s-e

Speed iOC) De
Fuel f'low-!L., Hr X .~ 14 /
va.rk Advancv- 1), v, I 0/o 10 /0 I/

/168B /. 64 A69 /,s 1",S

Carb. Air bmfote kicater ~-
*Carb. Air after firatrr 1i

0  141 '77 132- 42Z,
Intake Manitold -/9-35 -/ '2.
Spark Plug Gasket /73 64 (01 Ise~ /S
Cylindtr Base -

Cn!cae -37 -37 7 -3W-
Waer In -57 '-5? .5*1 -5,7 - I-
Wa ter put /34 /37 13k ts( 4j3$
Carburetor Fuel -5

Noz~ Fel -4 ... 4 -(6..3 -6-3 -(Mf
Injector fuel

Pressure Oil

Engine Ro.i A,r _6 ~ " 66 -6'

Pressures:

C;arb. Air Vent. Dif.-in H 0' "up,

Int._ma3. Vac.-In. Hg. 0 0 0 0 C
Oil-Lbs, sq.in.-igh /406 -Viao 4
O il-Lb. sq.in.-Low 3/ 31) 49
Fuel-L bs sq~n. 5 2r a
Barom~eter-tn. HC 290 9#IIC/

alR Z984L f-?&**
C alculated Dat.' :'2

Vapor Pr~ssur-ln. H&

Co*rv. Factorl 71 14i /al 7 j7'/
Hp--Ohserved 3

BMEP--Corrected I/
B SFC-Lbs BHIP He -

Torque--Ft. Lbs.-Observ'dI I
Cc'nbttstion Air-Lbs hr 0 l~~~ 20.4

Stop R~oort No.

Total Timne-Hlrs.

JibRZNARKS- U, Oil add, d if any.



a4ONAUTICAL WEEARCH LABORATOIk PAGIM'P4 1I4
IUNIVXRitTY OF KENTUCKY

Data SheetENGINE LOG SHEET No. 84

"ENGM1E NO, ~- DATE; /-'" ~
MAKE. 1~t-
OBJECT: 94 I1.~

Reading No. 5~ $ 7 s~~~t
Time of Day vp~74 4 L1 ?5 5?',o

Fuel Flqw-Lbf, Hr I! 'Y t7 .''.5/a z
$park Advance-Ur 4 ~/ 1 ]i ~ /

Tempevatures-I - '/$

C;arb. Air alter H~atcr 4 65 4 -/i? 48f6i/8 /
Intake ManiftoW 456 44q -$0 /28-~-'
Spark PurG.sikt 5 /6 (8 s% /6S/b
Cylindti Base -8B 75. led-7 -- Is

W ater In -5 $ -?-4 -~ -43
Wa ter Out/1 /?'/6_

Carburetor Fuel j" * , i/
Noszle Fuel h - ,

finjector Fuel -- --.

Press'ure Oil -- ; -23 -23 -2:3 -23 -23 ;-24
Engine Room A r 1..23 -Z5 -Z - 25'Z

tressures:

.Cr.Air Vent Di1.-In HG -4 24 ..
Int. Man. Vac.-In. fig *-7 74 '2-3 / 1-2

OL-71- . aq.in.- Lowh 7 S -, . f 545-*S

Fuel-Lbsisq.in. 28 ;2S ',z)28 '

Z94 ~?74 ~4 i Z8J4?ale- . 7 Z. 74 Z9.7
C2alculated- Da~ta:- 

-4

Vapor Pressure-in. H& 5F, 3 ~ , 3 3
Corr. Zatr17 /7,.7/7 /7 /Z7' J,Z
IlHP-Observ.ed 4? A/ Z~7 1o, 2 9 /1 ~

BHP-Corrected74

B.!MEP--Corrrcted

Torque-Ft._ LIbs.-Observ, d S ,0 i. 
,j.

_CobsinAir---Lbs hr /, 2 /~#
Fuet/Air ?e 7r 1,o5
S-3top R"ert No. 1-A10k1
Total Time-Hrs.f

7 -PiAS Af I5 41 /-9a 2,~
Q M ARS -Lb&. Oil acddrd if an,. 7A If .2.~At~1~,?*

OPEATOR 6gemJI/ 1 J



"ONAUTICAL RESEARCH LASORATOL AG NO. 145
UNIERSITY OF KENTUCKY Data 41ect !o. 35
ENGINE LOG SHEET

ENGINE NO. DATE:/' /2-.

OBJECT: PI 6-- ~-.

Tun* of DAt) /&lI/.* ir 1/~d0 /S ~I

SpeodY/ *PI3&p

Fuel_ Flo w-,Z 1.1, Hr /

Carh. Air lt Ic H ee -,62 -47 ..48 6
Carb. Air all,. )-c-,th,6 / ~ 1 -~
Intake %lamifolo -'r - -'

Spark Plug Ga.et .13 /37 /3.0 P7 /1
C ylind ,. Ba'se 3 7.Iankcas- 3337K~ 8 1
Water In $-s S S'-f

Out 1 17 114 i~
Carbriretow Fu-i

No zzle Fuel -4
lit jectir Fit- I j ~ * A t .a t~g

Presure Oil -i17 -it -v

C upOil - -1$* I/ -Pl -.20
Engi ne Room A r i-416 -6 4 -4f5A

Pressures

Carb. Air '.cnt. 1.14- hli ~ 4 /. 1
lnt. M an. Vac.-i -I. R D., -, -; .0 -1. 4
Oil-Lbs sqi.n.- High //9 10 /f ,9 // f

Oi-Ls.sqin-- o~3,Y a 33 33 ,3

Fuel-Lbs sq" -n d. 0 ~ Oil 472.0)

80e. Afc 's

Fato 427 Ll,27 A2. /27 /,27

B!HP-Correc ted

B MEP.-Corrvcted1

_!SFC Lbs BHP H,. IM 93 ?, I7 JA*Cf4
Tru -F.Lbr.-Ohsvrvr i 

-

Combusticin Ali --Lbs hr i7 it /# /'/ /4:
Fu*l Air * J7 Lvv ~ 4#
Stop Rgpot No.I

%bMARKS-lbs-Oil ,dJedl if hr.

OPERATOR- g ( ~ /c



AkcONAUTICAL RESEARCH LABORATORY PAGE NO.

UNI'VgRSITY OP KENTUCKY Data SheetG no. 06
ENGINE LOG SHEET

(iNGIE NO. DT.- - /

MAKE:-/A4 )

_Readw No.- -sT[1-4~eZ 1-s3 X81 14 b Krae ,
Time of Day _ O t -2 L t1 &14~ 1P L ' j/ fo '/
Speed 4clop ~0

Dyn St4.r 04, -O 0 -5A7;4 I (I

Fuel Flow-bs Hir VkC g ~'~0 ~

TemPares-'F a- -0.

C arll. Air Wafre lHrver ~ .*

Curb. Air after Heater 46 if8 16 a '
intake Manifold 41 0 7 0/~-
Spark lug Gaksket JAI. 1, /ill (0 45 L .- 6,Z

Cylinder Base- -a 7Al
CrA-1os J; 1 84 17 -37 t

Water n'?7 72' 77 0/y ,~ a~

Carbureter FuelI

Nozzle FuelI

injector Fuel 7 7 0 70 a4 ,

Pressure Oil 414 /1 // 1?9

C um-il )0 Io 1 ,

~Engine Ro<nin Ail 76 70 I~

In. Man. Vac.-O. HS.0 0 00 0

OiI-Lbs sqjn.-Hgh 0 ? 01Lt/b7./~~

Ftsel-Lbs'acinu. /A / 16 / 'P (a6~ If

Barometer-In. H9- Il %~/402,110'i4t.o, 1 Z10?~

Calculated Data:

Vapor Preaeue-l,, Hx. 4Z, -~ AU A 41 1? ZS '.

ADMP 118 *1'S* I-67 2? 8.8 78.0 712 0 9
Corr. Factor

Bplip-Observed ? 4/7~ d .24 3i2 -4 Z. 2*,
B3HP-Corre. ted

R"M

BM. Ep-Corrvcted

BSFC-Lbs BH-P 11,

Torque--FI. Lbs.-Olbseiv di 
4,iL-, 7

Combuftion Ai:- -Lhs hr 2 R . lsil 21.
Fuel/Air L I ~ t
Stop ft.port No.

_TotaI Time--Nra.

Q APKS-lb5. 011I addcd if any. #V

OPERATOR



AiNAUTICAL RESEARCH LABORATORY PAGE NO. 147
UNIVERSITY OF KENTUCKY Data sheet 0o. 7
ENGINE LOG SHEET

ENGINE NO./ - DATE:

MAKE: P&.
OBJECT,_ %1C.O,/ --- - - I)

R_ aiin No. 00- Si9L SAI .50 44 1p;S
Time of Day---_ 10,'I/ iVA6 /Ca _1ZfL & 11, /1135 2:4 2:47
Sgwod aY%/(1 *0- 0LJ' bd~" J

Dyn. Scale - lat.~.A Al .C99 ±PV011
..-uel_ .ow-Lb. Hr ,0k 3. 0 50 3l ., ,.,7
Sp rk Advanc--Di. _ . _ I , 0

a e eratures e, .7 - - -

Carb._Air before Heater 17 1 ) 3" I ...-:7 - 7
Carb. Air after eter .. . . L - - -

Intake Manifold - I L I - -

Spark Plu Gake eL !,. AI / 5 2 . -

Cylindr Base 5 1-7 - t0 - -/7-17
Crankcas, _ I 3 54
Water In IA

WVater Out 7'I C

Carburetor Fuel-

Nozle Fuel- I -- I

Injector Fuel - 7 1

Pressure 03l 47fj 01c i. -

SumipOil 3L /2~ ?J ~1 -i -
Elgine RoomA~r

Pressures:

Carb.AirVent. Dif.-n HO Hj ) ,J I, .,.5 1,5 i 5 A
nt. Man. Vac.-n. Hg. 0 0 42

Oil-Lbs sq.n.--High 120"t ,f" 7 .,o ' . !10
Oil-Lbs./sq.in.--Low 30 2~*9 30 26
Fuel-Lbs/sq.in. J, ), ]

Barometer-hi. H-g. id S-r'jo o~O - )2C

Calculated Data: '

Vapor Pressure-In. H&~ 2333~ - 4

Corr. Factor 1,13 ,13 1.17 'li /,21 / /,'2/4
BHP--Observed .9.3 301 3,J7 32,l 3,17 3 1 - 3.40 3.4,¢
BHP-Correc ted

RPM

BMEP-Corr cted

BSFC-Lbs BHP Hr

Torque--Ft. Lbs.-Observwd

Combustion Air-Lh6 hr 31. 30 ql/,9 Y/,V ~ 4, Li3.6 146
Fuel /Air :1.4 Oro .01 ee?
_Stop Rcport No.

Total Time-Hrs. ,

'RIEMlARXS-Lb5 0,1 adcled If any.

OPEN A~uft



148_AERONAUTICAL RESEARCH LAORATO PAGE NO . -
UNIVERSITY OF KENTUCKY Wa Shot No. 83

ENGINE LOG SHEET

-NGINE NO. / / SATE:../ /-/( sp

MAKE:-

OBJECT: rRC /T' 01V PUNI~ (FAIJ 1ZAWNUC T (ON CARaLJR70N)

Reading No. ~qP a~~f

Time ot DAY

Speed -&. ~ j-
Dyn. Scale

Spar Advam . .....h1 -- . ..

Temperattres- F .

Carb.-Air beforeHater- I -I

Carb. Air after Flea trr " 4 -
lutake Manifold -64 41
Spark Plug Gasket +f.I "- + I%

Cylindr Base "ZI .

Crankcas. -3(o 36 t
w_. .""erl -_In

Carburetor Fuel

Nozzle Fuel - -

iniector Fuel(

Pressure Oil 4.4 4 7
Sunmp Oil -i2 -2,-

SEngine Room Air I.-

Pressures. ,

Carb. Air Vint. Dili.-In / - - I

mI. Iman. va.-ln. Hit.

Oil-Lbs/sq.in.-High O , I :"4
o-jlLb..;xq.-n.-Lo- 30 ?0

Fuel-Lbs/sq.il. /' l
Barometer-in. HS. 29.06 -

C alculatedl Data: I-
Vapor Pressure-In. H9. 2
ADKt _ '. 21rZ
Corr. F actor ,-7 /27
BaP-Observed 3,48 3. -

Blip--Corrected

RPM-

BMEP--Corrected

BSFC-Lbs BHP Hr

Torque--Ft. Lbs.-Observed

Combustion A~ir-Lbslie kr 4571 4S-7
Fuel ,Air

Stop Rport No.
T otalTblme--Hrs.

REMARKS-LS. Oil added if any.

OPERATOR U k 4


