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SUMMY

A 50, hour flight test was conducted on both the 7,3EGBI and VC86260
propellers-. These tests were conducted on the Uifited Aircraft
CorporationB-176 test bed AirciAft which was removed from long time
storage and reconditioned, A 73EGB1 gearbox was modified to a shaft
configuration for usq in tho VC86260 propeller flight test. ,Develop-
,ment tebt,, and a 50 h'iur engine PFRT were conducted on this gearbox.
Both test propellers and gearboxes were assembled primarily from

4 hardwpxe used" in deirelopment testing progr ns on the 73EGB1 And
VC86?60 propellers. In general, both propellere performed satisfac-
torily during their respective tests..
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NTRQOUMTION

The 73EGBI prpelqler was developed under Navy' Contract
Nbw '60 -O556-d to the point where it was considered
capable of passing a 50 'hour PFRT engine test. A 50
hour PjRT engine test was then successfully conducted
under Navy Contract Now 64-Q642-d.

The VC86260 propeller was developed under Navy Contract
NO 62060i-d° Development of this propeller included
a 30 hour- engine PFRT' and a whirl stand" PFRT.

Late in 196h, Hailton Standard received ureau of Naval
Weapons Contract NNw 64-0635-dito' conduct. the preparatory
phase of the flight test and inmid-.1965 Bureau of Naval
Weapons Contract NOw 65;-533-d was received to conduct,
the flight test of the 73EGB1 and VC86260 propellers.

HIf r-01A 7/01I 2
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-OBJECT

This test proram was conducted to evaluate -the performance
and endurance capabilities of the 73E0B1 and VC86260 propellers
dri.ng 50 hour flight tests,

,7
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CbNCLUSION J

It is concluded tht the 73EGRI. and- VC86260 propellers dimhstritd
satisfactory performance find endurance characteristics during the
flight toout, progralm.
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1IECOna ENDATION.
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PE PARATORY PHASE

The preparations for the flight test were- c6nducted under Bureau of
Naval Weapons' Contract NOw6-O63-di. This thase consisted- of two
major areas of effort.

Aircraft

The aircraft used as the flying test bed was a Boeing B-17G modified
to accept a fuselage nose mount nacelle. FigureI, Appendix A is a
photograph of the airplane at, the start of modification for this test.
When ieactivated for this test, the aircraft had been in storage for
two years and: had- not flown -for five years.

The airframe provides a four point mounting adapter for the thst nacelle
as shown in Figure 2, Appendix -A This photograph also shows the.
firewall ahd the exhaust duct ftor the T64-GE-l -engine used&during this
test program.

The nacelle structure designed and fabricated for this. test consisted
of a' two-section tubular steel frame. -Figure 3, Appendix A is a photo-
graph of the frame, with a gearbpx mock-uk installed, on an assembly
jig., The frame supported the engine, gearbox-propeller, paneling, 'air,'inlet duct, oil tank, engifie and propeller input systems, and ins tru-
mentation.

The air inlet duct designed and manufaqturedffor th installation was
subjected to an engine test to insure that the circumferential distortion-
of the air across the engine compressor face was within the limits set
forth by the engine manufacturer'. Th'is test revealed the duct to be
satisfactory for use on the test installation. Figures 4 and 5,
Appendix 'A- -show the air inlet -duct installed, in- the test house -for-
evaluation,

The test installation was operated from a control station in the bomb
bay area of the aircraft. This station is shown in Figure 6, Appendix A.

Data ias recorded by oscillograph, Figure 7, Appendix A, and on a photo
panel, Figure 8, Appendix A.

Figure 9, Appendix A, is a photograph of the left side of the test
installations Figure 10, Appendix A, is a photograph of the test
installation from underneath, and Figures 11 and 12, Appendix A are
photographs of the fight side of the test installation. All photo's
are of the test installation for the 73EGB1 propeller.

48IQ PeOA ?/S 6
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PAircraft- - (continued):

In addition, to the manufacture and installation of the test nacelle,
it was necessary to recondition-the ai4craft for relicensing. This
ihcluded thi dePr4eervng of the aircraft, refabrlcing of th control
surfaces, and the prbcurement -and installation of new radio equipment
to conform to the new FAA requirements. The aircraft was licensed for
day VFR-by the FAA. Figure 13, Appendix A is a photograph of the
aircraft with the%'73EGB1 prcpeller, ready for -flight, and Figure, 14
Appendix A is a photograph of. the vc86260 propeller installation ready
for 'flight.

S56029 Speed Reduction -Gearboic

73EGB! Integral Gearbox 'Propeller, modified to a shaft, type, configuration.

Figures i5 -and 16,, Appendix A are -photogrsphs of the gearbox in an
assembly stand. The unit is- designed' to accommodate a T-6h engine of
3180 HP military rating at 15,600 rpm. a~dmum input speed and torque
for the 'gearbox are 17,000 rpm and 1200 ft-b. The -gear reduction ratio
is 12.08:1.

To modify the 73EGB1 gearbox to the SK56029' configuration,, the following
changes are- nec issary ;

1. Replacement of the prqpeiler tail shaft with a propeller
mounting shaft in accordance with AND I1Q52-60Aj

2. Replacement of thepropeller control with a transfer
bearing to provide the gearbox liibricating oil.

3. Addition of a control torque retainer.

The configuration of the SK56029 gearbox used for this test is defined
by Model Specification No. 5067. This unit, S/N GB 'O4, consisted
mainly of parts used during the static structural testing of the 73EGB1
propeller. New parts were incorporated to obtain the shaft type
configuration or where dictated 'by normal test procedure. A VC86260
Variable Camber Propeller was used to load the gearbox, and a T64-GE-l
engine was used as the power source.

A short development test was run on the SK56029/VC86260 configuration
to determine their compatiability, and to evaluatue the functional and
structural suitability of the gearbox to perform the 50 hour PFRT. This
test was conducted in the Hamilton Standard "E" engine test cell and
consisted of 37 hours, 25 minutes of running. Operation was checked
in both steady state and transient conditions. No problems were
encountered during this test, and the gearbox was oonsidered to be
satisfactory for subjection to the 50 hour PFRT.

149 F.tOA 7/62
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SK56029 Speed. Reduction Gearbox (continued):

The 50 hour PFRT engine test of the SK56029 gearbox was conducted in
acordaha wih Ij~ h h.. of 1411-'44'.6)66A. The tdat VAU run in
the Hamilton Standard "E" engine test cell. The test cell incorporates
a horizontal intake with a variable cone orifice and a vertical exhaust.
Control apparatus and test instrumentation were housed in a room over-
looking the test cell., Figure 17, Appendix A is a photograph of the
test call with gearbox/propeller instailled and Figure 18, Appendix A-
is a photograph- of the control room. -T4O levers, mounted a quadrant
in the control room were used to control engine and prop ler operation.
One lever, the condition lever, was used to set propeller governing
speed and to provide a manual feather signal to the propeller control.
The second lever, the power lever, was used to control engine power
through input to the fuel control and alsoo through an electric switch-
located on the quadrant and a solenoid located :on the test stand to-
provide a reversing signal to the propeller control. A switch located
on the propeller control panel provided electrical feather and unfeather

signals to the propeller coitrol.

Instrumentation used to monitor the reqiired engine, gearbox, and
propeller parameters id- tabulated in Figut,-, 22, Appendix A.

Prior' te initiating the test, the gearbox was completely disassembled
and laid- out for inspection by Hamilton Standard Engineering and by
Hamilton Standard and Government Quality 'Control. At that tiziei all
indications of abnormal wear' were noted on the pre-test inspection
record, nd any necessary part replacements were made. The gearbox
was then assembled per Hamilton. Standard Specification HS 1455.

Testing, as specified by paragraph 4.5.2 of MIL-P-26366A, consisted
of propelner performance tests prior to and following endurance
running, and endurance testing consisting of 59 one-hour flight cycles.
Plan- of'Test 128PT-89 describes in detail the test procedure -ued for
the 50-hour PFRT. This Plan of Test and log sheets covering the test
are contained in Appendix B.

Following the testing, the gearbox was again disassembled and laid out
for inspection. All conditions of abnormal wear not noted on the pre-
test inspection record were then noted on the post-test inspection
record. Copies of both pre-test and post-test inspection records are
contained in Appendix B.

Gearbox operation throughout the test was excellent. There were no
instances of chip detector shutdowns or abnormal vibrationt indications.

Propeller operation during the test was satisfactory, with no unusual
incidents occur-ring.

Post-test examination of the gearbox revealed the detail parts to be
in good condition.

It was concluded that the SK56029 gearbox had demonstrated satisfactory
endurance characteristics during the test, and was qualified for
flight testing.

HS F-saA 7/9a 8
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t DESCRIPTION OF TEST

The flight pha&e of the program was conducted under Bureau of Naval
eapons -ContractNOw 65-0533,-d. This phase was conducted' in two :prtsj

The first part was a 50-hour flight test of the 73EGB1 Integral Gearbox
Propeller. This test was conducted. primarily to evaluate the air-
worthiness of the gearbox. The second part was a 50-hour flight test
of the VC86260 Variable Cambdr Propeller istailed oh a modified 73EGBl

.gearbox.

73EGBI Propeller

The 73EGBl propaller is an integrated unit consisting of hub, control,
and speed reduction gearbox. The .hub- is similar to the Hamilton
Standard 63E60 propeller, hub, but with the rear barrel half modified
to provide a tailshaft for assembly with the gearbox-and the fluid
transfer system modified to. accommodate oil flow to the hub from the
rear mountedd Control. The control, mounted at the aft end of the
gearbox, is functionally similar to the 53C51 propeller control now in
service on the AO-l aircraft. The main feathre which distinguishes-
the 73EGBl from previous Hamilton Standard propellers is the integrated
gearbox. This unit is designed to accommodate a T64 engine of 3180 kP
military rating at 15,600. rpm. Maximum irnpt speed and torque for the
gearbox arez 17,000 rpm ind '1200 ft-lb. Gear reduction ratio is,
12.08:i. Complete descriptions of the. 73EGB1 propeller may be found in
the Hamilton Standard Model Specification No. 370B the Hamilton

Standard 73EGBI Propeller Development Report No. HSER 2789, and the
Hamilton StAndard: 73EGBl 50-hour PFRT Report No. HSER 3407.

The configuration of the 73EGBl propeller used for this test was
essentially the same as that used for the 50-hour PFRT. Minor modifi-
cations were made to incorporate a 63E60 spinner and an instrumentation
flight ring. This unit consisted mainly of parts used during develop-
ment testing.

VC86260 Propeller

The VC86260 propeller consists of a hub and a control. The hub differs
from other Hamilton St-andard hydromatic propellers in that it has a
tandem, or two-stage arrangement of blades with a means for varying
the blade angle schedule between the forward and rear blades. This
arrangement permits the forward and rear blades to act as one to
achieve the effect of a high camber blade for take-off and, by differ-
ential pitch change, to revert to a low camber staggered biplane
arrangement for cruise. The control is essentially the same as the
63E60 propeller control with minor modifications to make it compatible
with the propeller.

(
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VC86260 Propeller (continued):

This unit is designed to: accommodate a T64 engine with a 2765 -HP
take-off rating at 1160 rpmi. A complete description, of the V086260
propeller may be found in the Hamilton Standard Model Specification
No. 5oo6A.

The, configuration of the VC86260 propller and SK56029 'gearbox used
for this test were essentially the -same as, that used' for their
respective 50-hour PFRT' s: Minor modifications- were made to incorp6rate
an instruanentation flight ring. This unit consisted mainl of parts:
used during developheit testing.

'Test Method

The testing was conducted on the nose mounted nacelle of tho modified
B-17G aircraft. 1e test installation was controlled from a panel in
the aircraft bomb bay area- Instrumentati6n used to mohitor the
required propeller and engine parametr s tabulated in Figre ?3.
Oscill6graph recording equipment was employed'where necessary for
determiiing propeller performance versus time and to record blade
stresses during the vibration stress survey portions of the testing.
A photo panel was used to, continuously record criticil installation

.,parameters.

Prior to and at the concLusion of testing, the pr6pellers were completel
disassembled and laid out for Hamilton Standard Engineering inspection.
Assembly of the test units was then conducted in accordance with their
respective specifid'ations. A brief, engine check out of each uuit was
then performed prior to installation on the aircraft.

Testing of each propeller consisted of ground. and flight vibration
surveys, ground and flight performance tests, operation under unusiial
attitudes, taxi tests, and enduranoe cycles. Plans of Test No~s.
128PT-90 and 128PT-91 describer. in detail the test procedures used for
the 73EGB1 propeller, and Plans of Test Nots. 128PT-93 and 128PT-94
describe" in detail the test:,procedures used for the VC86260 propeller.

Test Chronology

A chronological order of test is presented in Figure 24 Appendix A
for the 73EGB1 propeller and in Figure 25 Appendix A for the VC8626o
propeller.

HO .OSA 7/62 i0
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DISCUSSION

General.

Testing was conducted in accordance with the plans 6f test within the limits
of aircraft and tesat ngine capabilities. Maximum airspeed was established
as that speed which could be maintained with the aircraft eng ies at
maximum crise power- and the test engine at idle power. This airspeed
varied from 240. mPh indicated, at 50 feet o 165 mph indicated at 300o
feet. Maximum attitudes attainable were 45 abolit the roll axia, 25' about
-the, pitch axis, and zero ttg". Attempts to run a negative "g"" conditioin were-
discontinued when oil pressure was lost on all engines during this maneuver.

Ambient temperatures observed during the test ranged from + 24 0F to +540F
on the ground and +450F to -46 0 F during flight.

Engine power 'was altitude limited. Takeoff power could be obtained up
to approximately 11,O0O feet, and at 30,000 feet 6% -normal rated power
was the maximum attainaI61o.

During both the 73EbB1 and VC86260 portion of the' test, the aircraft was
flown for a short period of time with the reciproqating -engines shut down.
Figure 19 Appendix A is a photograph of the aircraft in flight with the
73EGB1 propeller, and Figure 20 Appendix A is a photograph of the aircraft
in flight, with the VC86260 propeller. Figure 21 Appenidik A id, photograph
of the aircraft in flight .with- the VC86260 pr6peller feathered.

73EGBl Integral Gearbox Propeller

Vibration Stress Survey

The ,propeller stress survey indicated that both bending and shear blade

stresses were well within acceptable. imits over the envelope of test
conditions. A summary of the vibration stress levels is presented ih
.Figure 26 Appendix A. These findings confirmed data obtained previously
by Hamilton Standard on similar blade/hub configurations. The 73EGBl/6903-14
propeller was concluded to be satisfactory, from a blade vibratory stress
standpoint, for continuous operation on the aircraft at the specified
flight test conditions.

Nacelle Temperature Survey
',/

The nacelle temperature survey, conducted in accordance with 128Fr-90,reveale
that temperatures in the engine, prope.ler-gearbox, and nacelle area were
well within the limits set forth by both the engine manufacturer and
Hamilton Standard over the range of test conditions, A tabulation of the
measured temperatures is presented in Figure 27 Appendix A.

146 If-&A 7/133i
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DISCUSSION (continued),s

2a Performance

The propeller exhibited satisfactory perfor-mande through6ut the test. No
problem areas were encountered over the range of altitude, airspeed,
temperature, and attitude flown. :Steady state governing was good during
all phases of the test.j Propeiler response to power and/or condition lever
transients was also go6d dufing the- program. A tabulation of pitch Change
rates -and blade angle changes for various altitudes, airspeeds, power, and
propeller speeds is-shown in Figures 28 and 29 Appendix .

Electrical feathering and unfeatherihg operation was marginal during the
early portion of the test. Various changes were made to the oil system
without significant improvement in auxiliary pump operation. These changes
included -revision of the plumbing between the oil tank and- the gearbox -to
disasso'ciate the auxiliary pump inlet line frofn the propeller control oil
line, and c'hanges to the oil tank vent line to provide a slight pressure
head on- .the tank. The pump was then replaced with, a new one, and electrical
feathering and unfeathering was excellent for the remainder of the test.
A tabulation of both electgical and mechanical feathering and urfeathering
times, for various altitudes and" airspeeds is Presented in Figure 30 Appehdix,
A.

Propeller reversing O;5eration was 6atisfac tor7y during the taxi tests. A
tabulation, of reversing times from various powers at varying speeds is
presented in Figure 31 Appendix A.

Attitude Checks

Gearbox/propeller operation was evaluated to the design limits of the unit
as limited by the aircraft,. Operation of the unit was. s atisfactory over
the range of attainable attitudes. Propeller governing was unaffected by
changes in attitude. Gearbox oil outlet temperatures were monitored closely
during this check. A tabulation of temperature rise versus attitude is
shown in Figure 32 Appendix A.

Flight Cycles

The propeller/gearbox was subjected to a total of 18 one-hour flight cycles.
Each cycle consisted of a 35 minute climb, 30 minutes of level flight, and
a 15 minute descent. This cycle was designed to approximate the conditions
the unit would be subjected to in service. During these cycl8s, the oil
inlet temperature to the gearbox was varied from lOO F to 215 F. No
problems were encountered during this portion of the test.

Propeller Endurance

During the test three incidents of propeller malfunction occurred.

As discussed in a previous section of this report, electrical feathering and (
unfeathering action was marginal until the auxiliary pump was replaced.
The original pump had been used during the development test of the propeller,

12
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DISCUSSION (cotitiniied)i

and had accuxmlatod, an unknown amouit of- t11110 It; i'"Olt thOA." tho
fbathering/unfeathering problem was a result of a part'ally worn out pumpi

During ground- run 6, the propeller -brake was badly dainaged 'by being,
partially actuated -while the ground- run was in- pro-gress. This was a result
-of a4 dfight pressure trapped in. the, brake actuation system. The actuation
systemn was reworked, to ,pro~ide a more po,-itive means of venting to'preclude
'this -situation -and'no fuxther problemns wore experienced with -the brake.

During ground' runa li., oil was found leaking from the- propeller in the
blade -to, barrel sea' area. The propeller- was disassembled -on the aircraft
for examination, 'It wa - found that the teflon strip cemented -to the blade
shank, -for the blade packing to -ride cn, was-loose. This problem was a
result of improper preparation of the -blade for assembly of the tef-16n strip.
The blades-were repaired, by installing new teflon stri~s, and reiiistled
in the propeller. No 'fuft 'her incidents df leakage occurred for the remainder
of the. test. Post test inspection- of the hardware did not reveal any
-evidence -of abnormal -wear or distress i~n any areas of the propeller or
gearbox.

(TC86260 Variable Camber Propeller

rVibratioziStress Survey

The propeller stress survey indicated-that both bending and shear blade
stresses were acceptable for all conditions tested. The summary data from
the survey is presented in Figures 38 through 61 Appendix A. Figures 38
through 51 Appendix A show -the data obtained during static ground 1rdnning.
The -stress- levels- are well. within- limits for all conditions' tested. -It will
be- noted that the midbladQ stresses tend to increase momentarily at a
frequency of tw~o times propeller speed (2P) during reverse transients.
(Reference Figures till 16, 50, and 51 Appendix A). This increase occurs
because as the rpm decreases momentarily during the reverse cycle the
propeller speed approaches or passes through the resonant speed for the 2P
first flatwise mode of the bl~ade.

The high propeller vibration noted at~ idle power1 in ground run 9 is felt
-to be a result of the propeller being at the 2? resonant speed with a high
cros~swind component. This would tend to excite the aircraft, and test
ins tallation mounting a ructure with a whirl. excitation at a frequency of
3P. This could resulb in an appreciable motion of the engine and airframe
particularly if the excitation frequency were close to a resonant frequency
of the power plant and/or airframe. There are no measured or analytical
data available to confirm that such a relationship between excitation and
resonance frequencies existed on this instaJ.lation,, however the fact that
inureasing propellar a3peed would atop the vibration tends to substantiate
this theory.

I I % 1 .12,/ %1
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DISCUSSTON (continued)i

Data obtained -during taxi tests are prersenti-ed_ in Figfures 52 through-55
Appendix A. 11hese .runs co', er ieverse-unreverse transients from. forwiard-
powers ranging from idle to take-off, ANgaiv the istress levels are
acceptabid.

Data obtained: during steady-state flight conditions0 are pr-esented, in Figures
56 and 57 Appendix it. ILt will be noted thatL these stress lev~els are
extremely low which -would, be cpr.Oted for an installation of this sort
wher~e the propeller is essentialliy isolated in an airstreamn and the thrust
line inclination is small.

FJigures 5B through 61 Appen&-x A present data obtained during yaw maneuvers
avaious- indicated airspeeds. This data mutbe evaluated on-a icvrualita-

tive basis since a precise means for m easuiring yaw angle was not, available.
Whnile the- stress levels are low it is roadily apparent that the rear- blades
are much- less sensitive to 2P excitation due to angular inflow than are- the
front blades. This condition w?.s- indicated, by some very limited- d-ata-
obtained in early -Wind tunnel :model tests but the reason for this loadinig
split and its relation to blade wigle aLnd/or -airspeed are pot now completely
understood.

The VC86260/MFDILA3-6 & 2FE11Ik3. 6 was, concluded- to *be satisfactqry froa ,a
blacle vibratory stress standpoint f or continuous dpbrktion -on the aircraf t
at the specified flight conditions.,

Nacelle Temperature Survey

The nacelle temperature survey, conduocted in accordance .with 128PT-93,
revealed that temperatures iii the engine, propr'ller, gearbox, and nacelle
area were well within the limits set forth by, both the engine manufacturer
and Hamilton Standard over -the complete range of test conditions, A
tabulation of the measured temperatures is presented in Figure 33
Appendix A.

Prooellcr- Per formanc z

The propeller exhibited satisfactory performance throughout the test. With
two exceptions, no problem areas were encountered over -the range of altitude,
airspeed, temperature, and attitude floimi. Steady state governing was
acceptable during all phases of the test. A tendency for the propeller to
increase speed as the airspeed or altitude increased was noted. Propeller
response to condition lever transients was satisfac tory during the program.
Propeller response to power lever tran--ionts was satisfactory except that
transients from idle to take-off power would result in a higher than desired
overspeed of approximately 150 rpm. A -tabulation of pitch change rates and
blade angle changes for various altitudes, airspeeds, powers, and propeller
rp.-i's is shown in tigures 3h and 35 Appendix A.

Both the rpm increase probl~em said the overspeed problem were felt to be the
result of a higher than desired hyateouia band in the pro peller..goyerning
system. During the dovelopmr'nt runnirij of the SK,56O29 gearbox., it was

found that tho hytoreL~is band cCf the VC8626o propeller was approximately
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-DISCUSSION. (conti, ued),-

+' 30 Prtollor rpr. wido. - r a. net :idLt t npozibiil to, 6hant.g
piropeller speed up_-to 30 rpmr before the propeller blade anhgle would
change -to correct, 'the -offspeed, Thi~s is analogous to- the -increase in
propeller rpmh with- increases in aircraft speed or altitudae since .a change
in .blade angle is necessary to keep :r,", consta~t. if airspeed or altitude
change -and the. only input. to the propeller, for -this blade- anle change,
is 'an rp o ffspeed signal. Since the V0C62 60 propel~cr was not parti1.lAa_-y
5ens tie to Smal rpir offspeed signabs, the rpm change with altitude and

'airspeed Vas large enough to be easily noted, The -excessive rpm overshoot
on 'Idle to talkc-offf po;-er lever transients was. also a result of this-
govrerning system hysteresis. Exanination of the o.scillograph rcord
takefi during these power lever transient's showed that' blade angle did not
start to incroase until the propoller was in a slight qverspeed condition.,

oft., the blade angle did start o increase, the pitch chang raeas quite
rapid aLs can be seen. in Figure 35' Appdndix A. However, because of thei
-amouxit -of 10lade angle change ntecessary duripg this ttansientt, te, oVeepeed'
reached approxinately., 150 irm before the blades 1had- increased pitch,

sficiently to absorb the- eiigiiie powier "'his ovex speed was well within
the 4tructg1ral linits of' the propeller,

Veathsering and .un 'L6athering operktion asgood throughout the- progran. A
talbu'lhtion of both &lecItrical and meeanical, feathering, and unfeathering
times, for vt.nkious, qltitudes and axspeeds J.s presented in 7igure 36
Appendix A,

-ropuller reversiing operation was &atisfactory d-aririg the taxi tests., A
tabulation-of reversin6 times from various powers at varying speeds is
preserfted in Figure .37 Appendixc A,

,Attitude-_Checks

Propeller operation Owas ovr3.uated st Wva;-i ous attitudes to the design limiti
of the assembly. . lintiti-A by the aircraft, Op-ration of the, unit was
'sa tisf acto'3 oxa , the range of attainable attitudes. Propeller governing
wcas unaffocted by -thonrms in atttude abont the roll and4 yaw axes.* Roctation.
about. the pit[ch &:Ii6 did result ina changes in .propeller speed, as discussed
undo~r propeller -fzmne

Flight Cycles

The prope).ior was, Wo~jaecc to. a total of 33 onehour flight cycles'. Each
cycle oonsis ted of a 1.5 minuto cliib, 30 iminutes of le'vel'flight,, and' a. 1
minute descen t. During theSe cycles the~ oil. inlet tei~erature to the
gearbox was varied fronm 2.00 F to 2 5F, No problems wfere, encountered
during this, portion o'f the test.

PropellerEnduranc&

tDLc ni7 1the t-ast there was one incident which- required propeller disassembly
;,m'. 'h~i-cwi-'r Ttis incickat occurred during ground run 5 when
tho nro;l-11or "..14 not 5rce~cpitc h iilthout the use oft the auxiliaryj

till 
t-1A 

-/311
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-DSCUJSSIO. h(otinued):

rump. Disxasisambly of the propec22or contIU. ravcxad tLhe bteal rotatIng,
sleeve had "picked 'up' on the babbi~tt 'lincd rotat-,Lng sleVe -allowing -high.
pitch. Pressure 4o drain -dire ctly to the prestiurized ,np. Thvetgtn
r~eveziled that the rotiating- sleeve did, not ilude a -change which should
havre been incorporated to improve itUs 'Drdsstre balandei The rotating,
sleeve was r6-Vorkeed to 'this, change, and, 4ith a e ttoaySlee
4asseir,',ed in the control. No further Problems were experienced'with 'the
prop~ller or doitrol.

Pos't test inspection of the h-.ardw- re did.-not reveal anir evidence'of
abnormal wear- or distrfess in anyf areas of the propeller or gearbox.

It 
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'0DMIL- TOM, STANOANO ftP rO SkR 4076

AIRCRAFT AT START OF" MOD'IFIGATION

(Negative N6.- if1587),

FIGURE I
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rA"!!WMi OTOWIDAND ftw...... A1SER O7

AIRCRAP7 MOUNT TOR. TEST NACELLE

(kegativs No. X1550)'

FIGURE 2
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HAMILTON SYANOARD, RIEFOfT $8. HSER 40O76

TEST NACELLE STRUCTURE ON ASSEMIBLY JIG

(Negative No. i19369)

FIGURE 3
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HAMIL TON RTANDARD REPORT NO. HSER 40O76

73EGB1 PROPELLER MOUNTED IN "Ell TEST CELL
FOR INLET DUCT TEST

(Negative No. 10368)

FIGURE 4

He P.411A 7/Ia
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HMiIL TON STAN4DARD REPORT NO. HSER 40O76

INLET DUCT MOUNTED ON ENGINE

(Negative No. 02551h0)

FIGURE 5
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HM1LYON STANDANO RUPORY No. HSER 4076

TEST INSTALLATION OPERATORS PANEL

(Negative No, S38729)

FIGUR 6
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HAMiLTON STANDARD mREOmT NO. HSER, h076

OSCILLOGRAPiI RECORDING EQUIPM'ENT

(Negative No. S38735)

FIGURE 7

He r.SSA 716
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HAMILTON STANDARD fEoPR.0.o. HSER 4076

PHOTO PANEL

(Negative No. S38731)

FIGURE 8

HS IF-SA '7ea
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H4AMIL TON STANDARD RUPORT HsER 4076

TEST NACELLE, LEFT SIDE

73EPB1 INSTALLATION

(Negative No. S38714)

FIGURE 9

34 P.*8A 7/el



'-A

IT~

Jill.' IW I.Ji',

SpI,

, < ., .
,t. ,

:i .. ...!



HADMIL TON IITA~b0 NO. HSER 4076

TEST NACELLES BOTTOM VIEW

73BGBI INSTALLATION

(Negative No. S38726)

FIGURE 10

HI Or-SA 7/42
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M4 IL TON STANDARD REPORT NO. HSER h0o76

TEST NACELLE, RIGHT SIDY

73EGB1 INSTALLATION

* (Negative No. P38716)

FIGURE 11
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HMILtOk STAMOARD REPORT NO. HSER 40O76

TEST NACELLE# RIGHT SIDE

73E0B1 INSTALLATION

* (NeatlxeNo. S38718)

FIGURE 12
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HD"WITO. STANDARD ~ REPORT NO. HSER 4076

AIRCRAFT AT COMPLETION OF MODIFICATION

73EGB1 INSTALLATION

(Negative No, S38264.)

FIGURE 13
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M,ILTON STANDARO NPORT NO. HSER 4076

VC86260 INSTALLATION

(Negative No. 029217)

FIGURE 14

444



i

-'-I.



H4AMILTON DrAUOARD WUPOftT NO. HSER, 4076

sK56O29 SPEED REDUCTION GEARBOX

FRONT VIEW

(Negative No. G27168)4

FIGURE 15
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H4AILTON STANDARO RE DRY 4T0. HSER 4076

SK56029 SPEED REDUCTION GEARBOX

REAR VIEW

* (Negative No. 027169)

FiGuRE 16

484



Ik

44!

.... ..

.... .. ................. 

... ...... ..... ....... 

.... .... .. ..

.... .. .. N. ... '.



HAWILTOM STAM4OARD REPORT NO. HSER h076

SK%029 SPEE RE1MWTION GEARBOX kNIJ

VC8260 PROPELLE MOUNTED I "EmM 3~ CELL

(Negative No. VG127-Q~

FIGURE 17
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HAM1LON STANDARD mrEOotT No HSER 4076

14

hE" TEST CELL CONTROL ROOM

(Negative No. IG-82-4)

FIGURE 18

He P.OZA 7/63
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HA.MILTON STAh.%A*D RUPORT NO. HSER h076

73EGB1 -PRO E Lm iNSTALLTmo iy. FLia

(Negatixfe No, G28778)

FIGURE 19
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HAMZL ON STANDARD IMPORT NO0. HSER 4976

VC86260 PROPE~LLR INSTALLATION IN FLIGHT

(Negative No. C9941)

FIGURE 20
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HAMITONSTAOAR RKORTNO. HSER 40O76

VC86260 PROPELLER INSTALLATION IN FLIGHT

TEST PR~OPELLER FEATHERED

(Negative No, C993)

FIGURE 21
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Speed Tachometer ET-.jt eteer and + 0.1%
Sanborn Recorder

Blade Angle Potonto-ter Gago and So;nborn 2$
Recorder

Condition. Lever PotentiLeter Gage and Sanborn +

Recorder

High Pitch Pressure Press. Transducer Press. Gage and + 1%
Sanborn Recorder

Iow Pitch Pressure Press. Transducer Press. Gage and + 1%
Sanborn Recorder

Pitchlock Pressure Press. Transducer Press. Gage and + 3$
Sanbern Recorder

GEARBOX PARAHETR

Vibration 1- Pickup ER Meter + 10%

Oil Inlet Temperature Thermocouple Bristol Recorder + 3%

Scavenge Outlet Pressure- Press. Gage Press. Gage + 0.5%

ENGNE ,AR-MTER

Power Turbine Speed Tachometer Eput Meter + 0.1%

Gas Generator Speed Tachometer Eput Meter and + 0.1%
Sanborn Recorder

Torque Phase Detector Gage + 1%

Fuel Flow Potter Element Gage and Eput Meter + 1%

Turbine Inlet Temperature Thermocouple Howell Gage + 0.2%

Power Lever Position Potentiometer Gage and Sanborn + 1%
Recorder -

Ambient Temperature Thermocouple' Bristol Recorder + 3%

Barometric Pressure Barometer Barometer + 0.1%

FIGURE 22

6o



~~~~O~H uiL, ~ ~H~ 0765 0 Hia .  .T 'u  . " ' : .T .0 :

Condition e-lver Potntioe =ter 0scillograph + -%
and gages (2)

Made Ang.e Potentio-atar Oscillograh + 2%
and gages (2)

igh Pitch Pressure Pressure Transducer Oscillograh and +

pressure gages (2) -

Low Pitch Pressure Pressure Transducer Oscillograph and + 1%
pressure gages (2)

Pitch Lock Pressure Pressure Transducer Oscillograph and + 1%

pressure gages (2) -

Control Temperature Thermocouple Gages (2) + 3%

Speed Tachometer Gage + O.1%

GEARBOX PAR14ETER

Vibration MB Pickup EPR Meter + 10%

Lube Inlet Temp. Thermocouple Gages (2) + 3%

Scavenge Outlet Temp. Thermocouple Gages (2) + 3%

Skin Temp. Thermocouple Gage + 3%

Lube Pressure Pressure Transducer Gages (2) + 1%

Scavenge Outlet Pressure Pressure Transducer Gage + 1%

Lube Pump Inlet Pressure Pressure Transducer Gage + 1%

Vent Pressure Pressure Transducer Gage + 1%

Lube Flow Potter Element Gage + 1%

Brake Pressure Pressure Transducer Gage + 1%

ENGINE PARAMETER

Power Turbine Speed Tachometer Oscillograph + 0.1%
and Gages (2)

Gas Generator Speed Tachometer Oscillograph + 0.1%
and Gages (2)

Torque Phase Detector Gage + 1%

FIGURE 23 61
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Fuel Flow ?otter Element Oscillograph + 1%
and gage

Fuel Inlet Pressure Pressure "ransducer Gage + 1%

Fuel Control Pressure Pressure Transducer Gage + 1%

Lube Pressure Pressure Transducer Gage + 3%

Lube Temperature Thermocouple Gage + 3%

Turbine Inlet Temperature Therocouple Gage + 3%

Power Lever Potentiometer Oscillograph + 1%
and gage

Vibration CEC Pickup EPR Meter + 10%

Strut Pad Temp. Thermocouple Gage + 3%

Accessory Gearbox Temp. Thnermocouple Gage + 3%

Compressor Rear Frame Temp. Thermocouple Gage + 3%

Burner Case Temp. Thermocouple Gage + 3%

Turbine Casing-Front, Temp. Thermocouple Gage + 3%

Turbine Casing-Rear, Temp. Thermocouple Gage + 3%

Rear Mount Temp. Thermocouple Gage + 3%

GENERAL PARA2ETER.

Nacelle Firewall Beam Temp. Thermocouple Gage " 3%

Altitude Gages (2) + 1%

Airspeed Gages (2) + 1%

Air Temp. Thermocouple Gages (2) + 3%

FIGURE 23 62
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HAMILTON STANDARD mEORYno. HSER h076

TABULATION-73EGB1 PROPELLER NACELLE TE4PERATURE SUPr.VEY

Altitude and Airspeed Ground 5000' 200mph
Power Setting .light Idle I.Take-off .light Ml Tako-off

Thermocouple Location

Engine

Strut Mount Pad 94 0F 80 °F 34 F 34°F

Accessory Gear Box 152 148 82 82

Compressor Rear Frame 332. 554 374 486

Burner Case 292 424 208 298

Turbine Case Front-, 438 566 406 508

Turbine Case Rear 658 640 476 478

Rear Mount 106 86 46 44

\0
SNacelle

C4:
o Firewall Beam 162 126 46 50

Propeller-Gearbox

Control 182 220 188 190

Gearbox Skin 168 180 132 132

Lube in 172 198 148 158

Lube out 178 220 166 180

Ambient 48 48 19 19

FIGURE 27
HS P.62A 7/2
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TAEUIATIOI&

Power Setting 60% NORMAL iNORMAL

Corition L
Lever Movement !000 rpur-1250 rpm-1000 rpm 700 rpm-12lO0 0 r

Decrease Increase Blade Decrease Incr Blade
Pitch Hatt Pitch Rate Angle Pitch Rate Pi .Angle

Altitude& (Degrees/Sec) (Degrees/Sec) Change (-eg-f es/Sec) (Leg*) Chang,
Airspeed (Degrees) (Degro

Ground 5 8.5 16.5-15-16.5 5 16.5-
5000' and 150 ph 6 12.5 25.5-.9-25.5 4.5 25.5-:
5000' and 240 mph 5 13 28-20-28 7 28-20
10000' and 150 mph 5.5 11.5 29-20-29 6 29-20
10000' and 240 mph 6 13 36-28-36 5 36-28.
200W0' and 150 mh 4.5 11 34.5-27-34.5 4 34.5-,
20000' and 205 mph 4.5 10 44-37-44 3.5 44-37
30000' and 185 mph 5.5 12.5 40-32-40 3.5 40-3.

Power Setting NORMAL HL

Condition
Lever Movement 1000 rpm-1250 rpm-!O00 rpm 90 rpm- 1000 rpm

Altitude &
Airsped

Ground 6 15.5 22.5-15-22.5 5 22.5-
5000' and 150 mph 55 1I 29.5-22-29.5 4.5 29.5-;
5000' and 240 mph 5 13 33-23-33 6 33-3

1OO00' and 150 mph 5 12 35-24-35 5.5 35-24-
10000' and 240 mph 4.5 12.5 38-30-38 4.5 38-30-

A



TABULATIOM6 TAULIATIO1-73EGB1 PROPELLER CONDITION LEVER TRANSIENTS

I N1ORMAL 80% NORM.

700 rpm-1ll000 rpm 700 rpm-1250 rprm-700 rpm 1000 rpm-1250 rpm-1000 rpm

?se Inci Blade Decrease Increase Blade Decrease Increase Blade
Rate PitC Angle Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate Angle
es/e)s/Se) (Degree/Sec) Change (Degrees/Sec) (Degree/Sec)Change

" (Degrees) (Degrees) (Degrees)

216.5-15-16.5 5 n.5 33.5-15-33.5 5 12 19.5-15-19.5

4.5 25.5-19-25.5 4.5 1. 39.5-19-39.5 5 14 27.5-19-27.5

7 28-20-28 7 14 43-20-43 5.5 16.5 30-20-30
5 29-20-29 6 13 45-20-45 4.5 15.5 31-23,5-31
> 36-28-36 5 11 48-27-48 6 12.5 37.5-28.5-37.5
- 34.5-27-34.5 4 10.5 49-27-49 4 16 36-28.5-36
3.5 44{-37-44 3.5 2.1 57.5-.37-57.5 4.5 12 46-38-46
3.5 40-32-40 3.5 1! 54-32-54

(AL TAKE-OFF

90O rpm-! 00 900 rpm-1250 rpm-900 rpm 1100 r-1250 rpm-1100 rpm

22.5-15-22.5 5 15.5 27-15-27 5.5 16 21-16-21

.5 29.5-22-29.5 4.5 11.5 33.5-21.5-33.5 6 12.5 27.5-23-27.5
33-23-33 6 15 37-24-37 4 10 30-26-30

5.5 35-24-35 5.5 13 39-24-39 6 13.5 31-25-31
4.5 38-30-38 4.5 12 42.5-30-42.5 4.5 11 36-32-36

FIGURE 28

{2



CONDITION LEVER TRANSIENTS HSER "h076

80% NORMAL

1000 rpm-1250 rpm-1000 rpm 8CO rpm-1250 rpm-800 rpm

Decrease Increase Blade Decrease Increase Blade
. Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate Angle

(Degrees/Sec) (Degree/Sec)Change (Degree/Sec) (Degree/Sec) Change
s) (Degrees) (Degrees)

-- 33.5 5 12 19.5-15-19.5 4.5 15 30.5-15-30.5
-39.5 5 14 27.5-19-27.5 4.5 12 36-20-36

'.3 5.5 16.5 30-20-30 5 16 38-21-38
-15 4.5 15.5 31-23.5-31 5 14.5 42.5-24-42.5

8 6 12.5 37.5-28.5-37.5 4 12.5 45-29-45
4 4 16 36-28,5-36 4 11.5 46-29-46

-57.5 4.5 12 46;-38-46 4 11.5 54-38-54

TAKE-OFF

1100 rpm-1250 rpm-1100 rpm 1050 rpm-1250 rpm-1050 rpm

7 5.5 16 21-16-21 5.5 15 23.5-16-23.5
• .5-33.5 6 12.5 27.5-23-27.5 4.5 12 29.5-23-29.5

,. (4 10 30-26-30 5.5 11 33-25-33

.9 6 13.5 31-25-31 6.5 15 3 -?1.5
U-2.5 4.5 11 36-32-36 4 13 40-33-40

28
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TABULATION - 73E0""

Propeller rpm
Setting 1130

Power Lever
Movement Flight Idle-Normal-Flight Idle Flight Idle-Take-off-F! --

n
Increase Decrease Blade Increase Decrease F

Altitude & Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate (

Airspeed (Degrees/See) (Degrees/Sec) Change (Degrees/Sec) (Degrees/Se
(Degrees)

Ground 2.5 3 15-17-15 6 5.5

5000' and 150 mph I0.5 5 17-23.5-17 I0 .

5000' and 240 mph 4 5 19-26-19 3.5 5

10000' and 150 mph 6 5.5 17-29-17 6 6

10000' and 240 mph 4 6 26-33.5-26 3.5 4.5

20000' and 150 mph 2.5 4 22.5-32.5-22.5

20000' and 205 mph 2 3 34.5-41.5-34.5

30000' and 185 mph 1 2 29.5-36.5-29.5

tA



TABULATION - 73EGB1 pROPSELLEF POWER LEVER TRANSIENTS

1130

-a-Normal-Flight Idle Flight Idle -Take-off-Flight Idle Flight Idle-Norma!-Flight

Decrease Blade Increase Decrease Blade Increase Decrease
Pitch Pate Angle Pitch Rate Pitch Rate Arele Pitch Rate Pitch Rate
(Degrees/Sec) Change (Degrees/Sec) (Degrees/Sec) Change (Degrees/Sec) (Degrees/Sec)

(Degrees) (Degrees)

3 15-17-15 6 5.5 15-19-i5 0 0

5 17-23.5-17 10 5 16.5-23-16.5 9.5 4.5

5 19-26-19 3.5 5 20-28-20 4 .5

5.5 17-29-17 6 6 17.5-31-17.5 4 6 5

6 26-33.5-26 3.5 4.5 27.5-36-27.5 3 5

4 22.5-32.5-22.5 2 5.5

3 34.5-41.5-34.5 2 4

2 29.5-36.5-29.5 4 4.5

F I G U R E 29 E
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HSER 4o76

PoER LEVER TRANSINTS

1250

Flight Idle-Normal-Flight Idle Flight Idle-Take-off-Flight Idle

Increase Decrease Blade Increase Decrease Blade
Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate Angle
(Degrees/Sec) (Degrees/See) Change (Degrees/Sec) (Degrees/Sec) Change

(Degrees) (Degrees)

0 0 15-15-15 2 3 15-16-15

9.5 4.5 17-21-17 10 5.5 17-24-17

4.5 15-25-15 4.5 5 15-28-15

'5 6 17-25-17 3 3.5 21.5-27.5-21.5

7.5 3 5 24-30.5-24 3.5 5.5 24.5-32-24.5

2 5.5 19.5-27.5-19.5

2 4 31-37.5-31

4 4.5 27.5-33-27.5

E 29

73
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HAMILTON STADA Do REPOUT NO. HSER 4076

TABUTION-73BOB, POPELLER FATHER TIMES

Altitude and Airspeed Eleotrical Mechanical Unfeather
Feather(Secs) Feather(Secs) (Secs)

5%00' and 150 mph 6.0 10.0 13

5000' and 240 mph 4.1 4.6 13

10000! and 150 mph 549 6.1 12

10000' and 240 mph N 0 D A T A

20000' and 150 mph 3.6 7.4 12

20000' and 205 mph 5.4 6.5 12

30000' and 185 mph N 0 D A T A

FIGURE 30

Hg ".O4A ?°74



.14,M.LYU 4YANDARD -,.'..NO. HSER 4076

TABMATIW-73EGBl FROPELLER REVERSING TIME

Taxi Power Time
Speed ReVerse to
(mph) Initiated Reverse

From (See)

20 Flight Idle 1.9

20 Normal 1.4

20 Take-off 1.4

40 Flight Idle 1.9

40 - Normal 1.6

40 Take-off 1.4

60 Flight Idle 1.8

60 Normal 1.5

60 Take-off 1.7

FIGURE 31
se" ""A "8 75



HAMIL TON STANDA D RKPoy No. HSER 4076

TABULATION-73EGBI PROFELLER ATTITUDE CHECKS

Attitude Time Scavenge Outlet
at Temperature Change (OF)

Attitude

200 left about roll axis 5 mins +8

200 right about roll axis 5 mine +2

45° left about roll axis 30 secs 0

450 right about roll' axis 30 secs 0

250 down about pitch axis with
100 left about roll axis 2 min -3

250 down about pitch axis with
100 right about roll axis 2 min -3

25 ° up about pitch axis with
10 left about roll axis 2 min +5

25 0up about pitch axis with
i0 right about roll axis 2 min +14

zero "g" 30 sec 0

FIGURE 32
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k B. sTT~AAo RPORT NO. HSER 4076

TABULATiON-VC86260 PROPELLER NACELLE TE14PERATURE SURVEY

Altitude & Airspeed Ground 5000' 200 mph
Power Setting Flight Idle Take-off Flight Idle Take-off

Thermocouple Location

Engine

Strut Mount Pad 58 64 32 34

Accessory Gear Box 136 162 184 190

Compressor Rear Frame 324 '598 346 512

Burner Case 278 554 216 322

Turbine Case Front 396 626 374 530

Turbine Case Rear 534 736 418 522

Rear Mount 90 I46 40 40

Nacelle

Firewall Beam 10 152 30 38

h-opeller-Gearbox

Control -86 180 104 106

Gearbox Skin 128 230 104 112

Lube in 138 230 142 166

Lube out 138 266 152 182

Ambient 42 42 16 16

FIGURE 33
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TABULATION-VCWE

Power Setting 60% NORMAL 60% NORMAL

Condition
Lever Movement IO00 rpm.160 rpm-1000 rpm 850 rpm-ll60 rpzt-lO0O rpm

Decrease Increase Blade Decrease increaLse Blade
Pitch Rate Pitch Rate Angle Pitch Rte Pitch ]'Rate Angle

Altitude & (Degrees/Sec) (Degrees/Sec) Change (Degrees/Sec) (Degroaes/sec) Chang
Airspeed (Degrees) (Degr

Ground 2.5 6.!
6500' and 150 mph 5 13.5 33--1-33 4 15.t..5 33-21
6500' and 230 mph 4 11 41-35.5-1 4 12 41-35

10000' and 150 mph 4.5 14.5 34.5-23.5-34.5 5 14.!.5 34.5-
10000' and 230 mph 3.5 10.5 42-37.5- 4 2 3 13 .5 42-37
20000' and 150 mph 4.5 14.5 41.5-34.5-41.5 4.5 15.5.5 41.5-
20000' and 220 mph 3.5 10.5 46-41-46 4 16.5.5 46-41
30000' and 150 mph 3 12 46.5-42-46.5 3 13M- 46°5-
30000' and 165 mph 3 11 48-43.5-48 5 14 48-43

Power Setting NOfKAL NORMAL

Condition
Lever Movement 1000 rpm-1160 rpm-1000 rpm 900 rpm-ll60 rpnM-l00 rpm

Altitude &
Airspeed

Ground 2.5 8.5 17.5-13-17.5 3 10 1.5 17.5-

6500' and 150 mph 3.5 14.5 39.5-30-39.5 3 14 .,5 39.5-'
6500' and 230 mph 3 14.5 44-38-44 3,5 12 4,5 44-38
10000' and 150 mph 3 15 39.5-32-39.5 2.5 13.5 39.5-'
10000' and 230 mph 2.5 16.5 46-4o.5-46 2 12.5.5 46-40,

A



TABULATION-VC86260 PROPELLER CONDITION LEVER TRANSIENTS

60% NOQ14AL 807

-1000 rpm 850 rpm-ll60 rpm-850 rpm 1000 rpn-1160 rpm-1000 rpm

a Blade Decrease increase Blade Decrease Increase Blade
&te Angle Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate Angle
s/$Sc) Change (Degrees/Sec) (Degrees/See) Change (Degrees/Sec) (Degrees/Sec) Chage

(Degrees) (Degrees) (Degrees

2.5 6.5 18-12-18 5 4.5 15-12-l1
33-21-33 4 15.5 40-21-40 4 15.5 36-24.5-
41-35.5-41 4 12 46-36-46 5 9.5 42-37-4,
34.5-23.5-34.5 5 14.5 hl-23.5-41 4 15.5 37-28-3'
42-37.5-42 3 13 47-37-47 4 11.5 43-38.5-
41.5-34.5-41.5 4.5 15.5 49.,5-35-49.5 4.5 16 45.5-38.
46-41-46 4 16.5 51.5-41-51.5 4 13 47.5-42.
46.5-42-46.5 3 13.5 54-42-54
48-43.5-48 5 14 54.5-44-54.5

NOWAL TAKE-

.1000 rpm 900 rpm-l160 rpn-900 rpm 1100 rpm-1l60 rpm-lO rpm

17.5-13-17.5 3 10 24-13-24 1.5 5 16-13-1(
39.5-30-39.5 3 14 44.5-31-44.5 2.5 10.5 37-33.5
44-38-44 3.5 12 47-38-47 3.5 14.5 42-40-4,
39.5-32-39.5 2.5 13.5 45-32-45 3 11 37-35-3'
46-40.5-46 2 12.5 49-41-49 2.5 18.5 44-42-41

F I G U R E 34
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HSEm 4076

0)'NDITION LEME TRANIENTS

1000 r-11.60 rpr-00O rpm 850 rpm-1160 rpm-850 r-m

Decreaes Im-rease Blade Decrease Increase Blade
pitch Rate Pitch Rate Argle Pitch Rate Pitch Rate Angle
(Degrees/See) (Degrees/,,c) Charge (Degrees/Sec) (Degrees/Sec) ,hage

(Degrees) (Degrees)

5 4.5 1.5-12-15 2.5 8 23-12-23
4s 15.5 36-24.5-36 35 16 44-26.5-44
5 9.5 42-37-42 12.5 46.5-37-4s6.5

11 4 15.5 37-28-37 4 13.5 h;'-285.5 =
11.5 43-38.5-h3 2 Ul L4.5-39-48.5

,.5 16 5,5-38-45.5 3 1N 54.5-38.5-54.5
4 13 47.5-42.5-47.5 3 15.5 54-43-54

54.5

TAKE-OFF

110G rpm-U6 rpm-100 rpm 1050 rp,-,.160 '-loo50

1.5 5 16-13-16 3 9.5 18-12-18
44.5 2.5 io.5 37-33.5-37 3 13,5 Iso-34-4o

3.5 14.5 42-h0-42 I 11 43.5-39-43.5
3 u 37-35-37 2.5 11.5 41-35-41
2.5 18.5 44-42-44 2 12.5 45.5-42-45.5

R E 34
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TABUATION - VC

Propeller rm
Setting 1o15

Power Lever
Movement Flight idle-Normal-Flight Idle Flight Idle-Take-off-]

Increase Decrease Blade Increase Decrease
Pitch Rate Pitch Rate Angle Pitch Rate Pitch Raat

Altitude & (Degrees/Sec) (Degrees/Sec) Change (Degrees "Sec) (Degrees/.
Airspeed (Degrees)

Ground 4.5 2 12-15-12 7 3

6500' and 150 mph 18 6 12-38.5-12 19 5

6500' and 230 mph 6 3.5 34.5-42,5-3h.5 5.5 3

100001 and 150 mph 18.5 5 12-38.5-12 17

10000' and 230 mph 4.5 4 34,5--3h.5 4.5 3.5

20000' and 150 mph 6 4.5 24.5-44.5-24.5

. 20000' and 220 mph 2 3.5 39.5-47-39.5

300001 and 150 mph 5 3 37-45-37

30000' and 165 mph 4.5 2 40.5-46.5-40.5

A



TABUTATION - VC86260 PRDPELLER POWER LEVER TRANSIENTS

101.5

3-Normal-Flight Idle Flight Id1e-Take-off-Flght Idle Flight Idle-Normal-Flig]

9)crease Blade Increase Decrease Blade increase Decrease
?itch Rate Angle Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate
,Degrees/Sec) Change (Degrees/See) (Degrees/Sec) Change (Degrees/See) (Degrees/Sec

(Degres) (Degrees)

2 12-15-12 7 3 12-20-12 0 0

6 12-38.5-12 19 5 12-40.5-12 28.5 6

3.5 34.5-42,5-34.5 5.5 3 37.5-43-37.5 2.5 4

5 12-38o5-12 17 4 12-4i.5.-12 31.5 5.5

It 34.5-44-34.5 4.5 3.5 37.5-46-37.5 4 4.5

4.5 24.5-44.5-24.5 19 7.5

3.5 39.5-47-39.5 2.5 U

3 37-45-37 6 4

2 40.5-46.5-4o.5 5 3.5

F I G U R E 35
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HSER 4076

POWER LEIER TRANSIENTS

1160

1-Fligh Flight Idle-Normal-Flight Idle Flight Idle-Take-off-Flight Idle

se Increase Decrease Blade Increase Decrease Blade
Rate Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate Angle
es/Ssc) (Degrees/See) (Degrees/Sec) Change (Degrees/See) (Degrees/Sec) Change

(Degrees) (Degrees)

0 0 12-12-12 6.5 5 12-13-12

28.5 6 12-31-12 26 5 12-32-12

.5 2.5 4 37-39.5-37 3 4 38-41-38

.5 31.5 5.5 12-32.5-12 28.5 6.5 12-35-12

.5 .5 4 4.5 32-40-32 4 4.5 33-41.5-33

.5 19 7.5 12-38-12

2.5 4 36-42.5-36

6 4 30-40.30

5 3.5 36.5-42-36.5

I R E 35
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NAMILTo6N STAWDAAD RFPORT NO. HSER 4076

TABULATION-VC86260 PROPELLER FEATHER TIMES

Altitude and Airspeed Electrical Mechanical Unfeather
Feather(Sec) Feather(Sec) (Sec)

Ground 3.5 - 9.6

6500' and 150 mph 4.6 25.2 16.4

6500' and 230 mph 3.2 13.2 7.4

10000' and 150 mph 4.0 20 13

10000' and 230 mph '4.0 19 12

20000' and 150 mph 4.o 12 16

20000' and 220 mph 3.0 11 11

30000' and 250 mph 5.0 11 12

o0000, and 165 mph 4.0 10 8

FIGURE 36

80



AI ,I ON &T,,DARO NUP@OTNo. HSE.R 4076

TABULATION-VC86260 PROPELLE REVERSING TIMES

Taxi Power Blade Time
Speed Reverse Angle to
(mph) Initiated Reverse Reverse

From Initiated (Sec)
From

0
20 Flight Idle 12.5 1.5

0

20 Normal 19 1.45
0

20 Take-off 12.5 1.3

0
40 Flight Idle 12.5 1.55

40 Normal 18.50 1.45
0

40 Take-off 13.5 1.3

60 Flight Idle 12 1.45

60 Normal 17 1.55
0

60 Take-off 15 1.40

FIGURE 37

3 8 p.eg 18 81
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'EST No. 128PT-89 HAMILTON STANDARD PAC, I Or

PLAN OF TEST

JO*: 50 Hour ?FiT of -K56029 Gearbox PLAN PREPARED BY: D- K. Leish ,an

PsOJECT & ORDER: I A0.5 -lOOA APPROVED BY- - .

INSTIKCTION: TLST ENGINEER: D. K. Leishman

TIM PERIOD: 8-30-65 rO 10-30-65

I. MAT IS ITEM KING TESTED'

2. MNY IS TEST IING flNjp WHAT WILL RESULTS SHOW OR BE USED FOrt

3. DISCRIM TEST SET UP 1NCLUDING INSTRJMENTATION. ATTACH SKETCH OF *1TSTAILATION.

4. ITEMIZE fuNS TO S MADE GIVING I ,M.TH OF EAC4 AND READINGS TO BE TAKEN.

9. SPECIAL INSTRUCTIONS. SAFETY PRECAUTIONS FOR OPERATORS AND HANDL.ING EOJIPMENT.

O65E9VATIONS SY SIGHT. FEEI.. UiR HEARING. LIST POINTS OF OBSERVATION WHICH MI aT

CONTIIUTE TO ANALYSIS OF (A) PERFORMANCE OF UNITS. (W) INCIPIENT TROUBLE BEFORE

IT OCCURS. AND (C) CAUSE OF FAILURE.

6. NlO WILL DATA IK USED Oft FINALLY PRESENTEO ? GIVE SAMPLE PLOT. CuRVE. OR 'TABJt.ATION

AS IT WILL KE FINALLY PRESENTED.

NUMBER ENTRY AS LISTED ABOVE AND DESCRIBE BELOW

I; Test item

11 The item being tested is the SK56029 speed reduction gearbox as

defined by Model Specification 5067 (Ref. !4IL-P-26366A Par. 4.5.2.h).

142 The same test gearbox shall be used for the entire 50 hour test

(Ref. YJL-P-26366A Par. h.5.2.1.2).

2.0 Object of Test

2.1 The object of the test is to fulfill the PFRT 50-hour engine test

requirements of contract NOw 64-0635-di in accordance with Par.

4.5.2 of MilL-P-26366A and to demonstrate satisfactory gearbox

operation and durability.___,

- Test installation and Instrumeitation

3.1 Tte gearbox shall be mounted on a T64-GE-6 engine in 'I" propeller

test house at Hamilton Standard. A VC66260-5 propeller will be

mounted on the gearbox. (Ref. MIL-A-26366A Par. h.5.2.1.i.i).

._).2 The instrumentation shall be as necessary to monitor the parameters

defined in Table I

3.2.1 Durin the flight cycle portion of the test, the Sanborn Recorders

shall be operated at a paper 3peoC of ]J11/second and during the steady

______state and trarsient criecks t.e paper speed shall be 2,5 Mt/secand and

10 F' /second respectively. (Ref, HIL-P-26366A Par. L.5.2..'l ai.i
L .. ,2.7.2 -,_______________- _- '



Plan of Test 128PT-89 Page 2 of 4

3.3 Prior to the test, the gearbox oil system shall be drained and filled with
new MIL-L-7808 oil. The amount required to completely fill the system
shall be recorded.

3.3.1 The oil inlet temperature to the gearbox shall be 215 + 100 F.

3.3.2 The back pressure on the scavenge pump shall be 30 + 1 psig at maximum
propeller speed (1160).

3.3.3 Since the gearbox and engine use a common oil supply, some additional oil
will be required during the test to make up oil consumed by the engine.
The addition of this oil shall riot be considered a "deviation from normal
operation" as defined by 4.5.2.10 of MIL-P-26366A.

3.3.4 The propeller shall be serviced with MIL-H-6083B Type I hydraulic fluid.
The engine shall be started, and the propeller operated in the governing
range (1015-1160 rpm) for 15 minutes. During this period, the propeller
shall be exercised with movements of both the power and condition levers.
Fifteen reversals from 900 rpm shall be made. The engine shall then be
shutdown, the oil level in the control checked, and if necessary, oil
addhd.

If oil is added, repeat this procedure.

3.4 The engine propeller control linkages shall be checked prior to the initiion
of actual testing. Power and condition levers shall be checked for correct
rigging and to insure full range of travel. The established relationships
between the control linkages shall be recorded. Only external means shall
be used for any required adjustments. A normal checkout of the electrical
system shall be made before testing. (Ref. MIL-P-26366A Par. 4.5.2.5).

4.0 Test Runs

4.1 Test scope. The test shall consist of steady state and transient performance
checks, and fifty (50) one-hour flight cycles.

4.2 Response. Steady state and transient operation shall be checked in accordance
with 4.2.1 and 4.?.2 prior to and following the cyclic portion of the test,

4.2.1 Steady state operation. After all external adjustments have been made to
obtain the require operational performance, a calibration shall be conducted
to obtain the steady-state data as specified in 3.2 for the following series
of power lever settings. (Ref. Table II ) (Ref. MIL-P-26366A Par 4.5.2.7.1)
(1) Reverse
(2) Ground Idle
(3) Flight Idle
(4) 60% Normal
(5) 80% Normal
(6) Normal
(7) Take-off
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4.2.2 Transient operation, after completion of the steady state check, data
will be recorded automatically as specified in 3.2 for the following series
of transients. All lever movements shall be made in one second or less
with time allowed for stabilization of propeller speed at each new condi-
tion. (Ref. Table II ) (Ref. MIL-P-26366A Par. 4.5.2.7.2).
(1) Flight idle to 60% normal to flight idle
(2) Flight idle to 80% normal to flight idle
(3) Flight idle to normal to flight idle.
(4) Flight idle to take-off to flight idle
(5) Flight idle to take-off to ground idle
(6) Flight idle to take-off to reverse
(7) Flight idle to reverse
(8) Ground idle to flight idle
(9) Take-off to 60% normal to take-off

(10) Take-off to 80% normal to take-off
(11) Take-off to ground idle to take-off
(12) Take-off to reverse to take-off
(13) Flight idle to 60% normal to flight idle
(14) Flight idle to 80% normal to flight idle
(15) Ground idle to flight idle to take-off to ground idle
(16) Ground idle to flight idle to take-off to reverse
(17) Flight idle to reverse to take-off

Note: In (15) and (16) a maximum of 5 seconds shall be used in
going from ground idle through flight idle to take-off
holding take-off power for 3 second before moving to the
next power setting.

4.2.3 Miscellaneous checks. After completion of the transient operation
following the cyclic portion of the test, the following miscellaneous
checks shall be made. (Ref. MIL-P-26366A Par. 4.5.2.7.3)
(1) Feather shutdown from flight idle power accomplished with the

condition lever.
(2) Feather shutdown from normal power accomplished with the feather

button. Fuel shall be shut off simultaneously.
(3) Static feathering and unfeathering after shutdown.
(4) With the propeller in the static dondition, reduce the voltage to

the propeller to 17 volts. Then feather, unfeather, reverse, and
unreverse the propeller.

(5) Increase the voltage to the propeller to 29 volts, then feather,
unfeather, reverse, and unreverse the propeller.

(6) With the propeller operating at 60% normal power set the concition
lever for 1160 rpm. Record propeller rpm and blade angle. Using
the power levr, reverse the propeller. Repeat the foregoing
procedure three times. (Check LPS operation.)

h.3 Cyclic test. Following the response tests, the gearbox shall be subjected
to 50 successive one-hour flight cycles as defined by curve P29722 and
Table II. (Ref. MIL-P-26366A Par 4.5.2.8)
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4.3.1 After the first, third, and sixth hour of operation and after everxy tenth
hour thereafter, the gearbox shall be subjected to an external visual
examination for signs of part distress or other irregular functioning.
(Ref. MIL-P-26366A Par h.5.2.6)

4.3.2 The log shall be maintained on a half hour basis throughout this test.
In addition the required data shall be recorded at each operating condition
during the f"irst and fifth flight cycles and each fifth flight cycle of
operation thereafter.

4.3.3 Should any of the following deviations from normal operation occur, the
cogrizant engineer shall be notified and the Government representative
shall determine whether accrued creditable hours shall be disallowed.
(1) Failure of any component adversely affecting gearbox performance

or integrity
(2) Detection of any failure or excessive wear of any component during

teardown inspection.

5.0 Special Instructions

5.1 Pre-test inspection. Prior to initiation of testing the disassembled
gearbox shall be made available for both Government and HSD engineering
inspection. At this time a record shall be made of any wear or part
deviation. The gearbox shall be assembled per HS 1455.

5.2 Post-test inspection. At the completion of testing per 4.2, 4.3, and h.h
the gearbox again will be completely disassembled for inspection. Parts
will be examined for wear and compared with pre-test examination records.
Photographs will be made of any unusual wear. (Ref. IL-P-26366A Par.
4..2.9) .

5.3 The following limits will be observed during the test.
(1) Turbine inlet temperatures 1160°F
(2) Input torque 1200 ft. lbs.
(3) Propeller speed 3160 rpn

6.0 Data Presentation

6.1 The final data from this test will be included in the final report covering
the VC86260 flight test program.
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TABLE I

Measurement Limit

Gearbox

Lube oil inlet temperature 225°F max.

Lube oil outlet temperature 350°F max.

Lube oil pressure 30-80 psig

Lube oil flow 20-60 qcnm

Lube oil inlet pressure 5 paia min.

Scavenge discharge pressure 30 psig max.

Vibration (6) 100 mils max. below 1GO cps
20 mils max. below 70 cn-

4 mils max. above 70 cps

Vent pressure 0-1 in of Hg

Brake actuation pressure 1600 psig max.

Engine

Pooer turbine speed 17,000 rpm m&x.

*Gas generator speed 18,500 rpm max.

Torque 1200 ft-lbs. max..

Vibration (4) h mils max. steady state
8 mils max. peaking

Lube oil inlet pressure 5 psia min.

Scavenge discharge pressure 30 psig max,

Lube oil pressure 15 psig min.

Lube oil inlet temperature 225 0F max.

Lube oil outlet temperature 310OF max.

Fuel flow
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Table I (Continued)

Measurement Lixit
i Jsl inlet pressure 50 psig max.

Fuel nanifold preos.re

Turbine veon pressure

Diffuser vent pressure

Compessor inlet pressure

Copressor discharge pressure

Turbine inlet temperature U1609Y nax.

Compressor inlet temperature

PropelLer
*Front blade angle -210 to +830

*Speed 
1200 rpm max.

*Condition lever 0-160°

*Power lever 0_1700

igh pitch pressure 1300 psig max.
*Lm pitch pressure 800 psig max..

*Pitchlock pressure 300 psig max.

Control temperature 2500F max.

Parameters noted by* are to be recorded on Sanborn recorders.
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TABLE II

Test Conditions

Foer Propeller Speed Input Torqua
Condition (HP) Setting (Eff) (ft-1b)

Take-off 2765 1160 1036

Military 2570 1160 963

Nor--a1 2245 1015 961

90% Normal 2020 1015 165

80% Normal 1796 1015 769

75% Normal 1684 1015 721

60% Normal 1347 1015 577

Flight Idle 300 (max) .- -.

Ground Idle 190 (max) ...

Reverse 2530 1160
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TEST No. 128FT-90 HAMILTON STANDARD PAG I OF ,

PLAN OF TE[

JC: 50-Hour Flight Test of 73EGBI Propeller L, AEp - D.K.Leishman

PROJECT A ORDER.: 1O-AOO-1OOA APROvED BY/

INSTRUCT ION_: TEST &EREE.: o.Y.Leishman

TIME PEAIOo: November 1965 ,o January 1966

1. WHAT IS ITEM BEiNG TESTED'

2. WHY IS TEST BEING RUN W'IAl WILL RESULTS SIOW 0: B USED FOW'

3. DESCRIBE TEST SET UP !NCLUDING INSTRUMENTATION. ATTACH 5XITC04 OF INSTALLATION.

4. ITEMIZE RUuS TO BE M ADE GIVING LENGTH OF EACH AND READ|tU T-') 8: TAKEN.

5. SPECIAL INSTRUCTIONS- SAFETY PRECAUTIONS FOR OPERATuIO A , Au HAUL ING EOUIPMENT.
OBSERVATIONS BY SIGNT. FEEL. OR HEARING. LIST POINTS OF O1SUkVATION WHICH MIGHT
CONTRIBUTE TO ANALYSIS OF (A) PERFORWANCE OF UNITS. (G) InJ(.IPIENr TROUBLE EFORE
IT OCCURS. AND (C) CAUSE OF FAILURE.

6. HOW WILL DATA BE USED OR FINALLS' PRESLNTED? GIVE. SAMPLE PLOT. (.1uRVE. OR TABULATION
AS IT WILL BE FINALLY PRESENTED.

NUMBER ENTRY AS LISTED ABOVE AND DESCRIBE BELOW

1.0 TEST ITEM ......

1.1 The item bein' tested is the 73EGBI Integral Gearbox Propeller as
defined by P/L SK53517.

2.0 OBJECT OF TEST
2.1 The object of this test is to evaluat( the airworthiness of the

propeller.

3.0 TEST INSTALLATION AND INSTRUMENTATION
2.1 The propeller shall be mounted in the nose nacelle (Ref. L,-8A52)

of the UAC B-17 aircraft. A T64--1,- enFine shall be used as the

power source.
3.2 The instrumentation shall be as necessary to monitor the parameters

defined in Table I.
3.2.1 The instrumentation and techniques used for the vi.hration stress

survey shall be as specified in Plan of Test 128PT-91.
3.2,2 During the flight cycle portion of the test, the oscillograph shall

V .be operated at a sneed of .46 in/ec and during the steady state
and transient checks the spee, shall be 4.8 in/see.
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4.0 T 3T RI11 S

S .] Test score. The test shall, corsist of a vibrnt.o - stress survvy, a
nacelle ternertture survev, r-oreler stea" . ste nni trrns!0n-t rerform-
ance checks, propeller attitude oreratio- checks, ani flipht cycles.

h-.2 lbration stress survey.

h.2.1 Reference - Plan of Test l2OFT-O1.

4.3 Nacell e temnerature survey. (Rereat on Yrnuund and at 5(M', IAS 200 mph.)
Te temneratlires at the noints noted in Tahle 1I shall be *easured at the
following power settinps. The setting shall be raintained until the tem-
peratres stabilize. (Ref. Table ITI)

1. Flight idle
2. Take-off

4.4 Control Responsp. (Rere:.t on gro:ind and at 5000', I',O00,, 20,000', and
3n,00)' with IAS of 1S" -,nh and %ax attainale.) Steady state and tran-
sient operation shall be checked in accorlance with 4.4.1, 4.4.2, 4.4.3,
and 4.4.4. as limited by engine power.

4.4.1 Steady state operation. A calibration shpl] be made to obtain steady
state data as specified in 1.2 for the followin' series of power settinps.
(Ref. Table ITT)

1. Ground Idle
2. Flight Idle
3. 60% Normal
4. 80% Normal
5. Normal
6. Take-off

4.',.2 Condition lever transients. After completion of the str-idv state ceck,
data will be recorded as srecified in 1.2 for the followinp series of
transients. (Ref. Table I'l) All condition lever movements shall be
made in one second or less. with a pause to allow conditions to stabili'ze
between burst and chop.

1. Set power at 60% normal

a. 1000 rpm to 1250 rpm to 100 rpm
b o 900 rpm to 1250 rpm to 900 rpm
c. 800 rpm to 1250 rpm to P00 rpm
d. 700 rpm to 1250 rpm to 700 rnm

2. Set power at 80, normal

a. 1000 rpm to 1250 rpm to 1000 rpm
b. 900 rpm to 1250 rpm to 900 rpm
c. P00 rpm to 1250 rpm to P00 rpm
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3. Set power at nori.al

a. 10,0 rpm to 1250 rp.n to lNO0 rrm

b. 9'X rrm to 1250 rpm to '0O rr-"

4. Set power at take-off

a. 1100 rm to 1250 rp- to 11(X1 rpm 4.
b. 1050 rpm' to 1250 rnm to 10O rrn'

4.4.3 Power lever transients. After completion of the conlition lv-r tran-
sients data will 1-e recorded as specified in 3.2 !'or the follon.np, series
of transients. (Ref. Table T). All lever movements7 shall hf. made in
one second or less, with a pause to allow conditions to stabilize between
burst and chop.

I. Set condition lever at l1f rpr

a. 80% normal to normal to qOf normal 4.

b. 604 normal to normal to 60( normal
c. Flight idle to nornal to flipht idle
d. !ormal to take-off to normal 4.
e. 80% normal to take-off to 80% normal
f. 60% normal to tave-off tn 6C. normal
g. Flipht idle to take-off to flight idiLe

2. Set condition lever at 1250 rpm and repeat the power lever move-

ments of 1.

4.4.4 Transient operation. After co-irletion of the rower lev-r transients,
data will be recorded as specified in 3.2 for the followinp series of 4.

transients. (Re'. Table IJT)

1. Flipht ilie to 601 normal to flirht idle
2. Flight idle to 0 nor-al to flight idle
3. Fli.ght ille to normal to flight idle
4. Flight idle to take-off 1,o flialit idle
5. Take-off to 05t normal to take-off 5.

6. Take-off to 60'4 normal to take-off
7. Take-off to grounl idle to take-off

4.5 Feathering, and unfeatherin, checks. Chec!, electrical an'd mechanical 5..

featherinp and unfeatherin' operation at. vro md i lle po-7er of te test
engine, at altitudes of 5no0 ,', 10,OO, 20,r0(Y,, anI 30,O0' with !AS

of 150 and max attainable.

4.6 Taxi Tests

4.6.1 ":ake reverse transients at forward vlocltieF of 20, 40, and 60 mph IAS
fro the following test engine pownrs.

1. Flight idle
2. Normal
1, Take-off
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4.7 Attitude chectks.

4.7.1 l'ith the test nro:-eler operat rw at OcV of nor-! power, alt-tule of
20,n0' and -.ax attain:ale aPirsreed, chic" ,earo" operation "ith the
aircraft in level flipht inclined 200 to eac!h side for a period of five
,minutes.

4.7.2 With the test propeller operatina at 05 normal rower, altitude of
20,000' and -nax attainabl e airsneed, chec- rearbox operetion with the

aircraft in level flight inclined un to 450 to each side for a neriod

of 30 seconds.

4.7.3 With the test nroneller operatinp at 60' noriil nower, aItitudl of
2nfYO', checl' gearbox operation with the aircraft in as steer a nose-
down attitu.e (450 -lax) as possible inclined 100 to each side for as
long as nossible.

4.7.4 W.!ith the test propeller oreratin. at take-off power, altituAe of 5000',
check gearbox operation 0 Ath the aircraft in the steepest possible nose-
un attitude inclined 10° to each side for as long as possible.

4.7.5 hWith the test propeller operptino at norm-al power, altitude of 20,0oo',
check gearbox operation with the aircraft being flown in a manner to
exert a force of negative one "g" for a period of up to sixty seconds.

4.7.6 With the test propeller operating at normal power, altitude of 20,000',
check gearbox oper-tion with the aircraft being flown in a manner to
exert a zero "g" condition for a period of up to thirty seconds.

4.P Flig;%t cycles. The time necessary to accumulate a total of 50 hours of
test will be made up of one-hour flight cycles as defined by Table TIT
and Curve 1. 7acl cycle will be started at an altitude of 1000'. 4a1 C
of the cycles will be run with an oil inlet te-nerature to the test engine
and gearhox of 200-2250 F, qnd the remainder with an iplet temperature as
cold as possible.

5.0 SPECIAL INSTRUCTIONS

5.1 The oil used for the propeller, gearbox, and engine shall be UTIL-L-7008.

5.2 The maximum input tornue to the gearbox shall be 1135 ft-lbs.

5.3 The maximum steady state propeller speed shall be 1250 rpm.

5.4 The maximur a]l.owable turbine inlet temperature shall be 1I0 0 F.

5.5 Brake actuation pressure shall be 1600 psip maximum.

5.6 If safety of flight considerations indicate that #2 and #3 propellers
should not be feathered in flight, avoid continuous operation of #2 and
/3 engines between 1200 and 1600 rpm and between 2300 and 2600 rpm if

/5 propeller is operating above flight idle power.

5.7 Avoid ground running on #5 propeller between 900 and 1050 rpm at Fear box
input torques above 960 ft-lbs.



TABI.E I

Parameter .anre Fisal Recorllnv

Aircraft attitule X

Blade Ane'le -2?o t .7-I x x

Control te-snerature 0 to 3-X)0F x

!ih pitc. pressrsre 0 to 1512 -. s -  x x

Low pitch press-re . to IV f, psi " X

Pitchloc' pressure ') to 150 n: x

Gearbox vent pressure 0 to 5 psi x

Gearbox lube .pu. inlet ressure -25n to +25 psi x

Gearbox scavenge Pressure 0 to ?0 rsi x

Gearox lube pressure 0 to 150 nsi x

Gearbox lube flow 0 to 75 ,yn x

Gearbox lube in tetm.erature 0 to 2250 F x
Gearbox lube out te.rerature 0 to 275°F x

Gearbox vibration (6) 0 to 20 mils x

Brake pressure 0 to 16MO nsi x

Power turbine rrm ) to 17000 rm. x X

Gas generator rpm 0 to 19( MO rn- x

Toroue 0 to 120, ft-lbs. x

Fuel Flow O to 150 , ph x x

Turbine inlet temperature 0 to 1160oF x

.Eigine oil temperature 0 to 250°F x

7ngine oil pressure 0 to 100 psi x

engine vibration (4) 0 to 5 mils x

Power lever 0 to 1250 x x

Condition lever 0 to 1100 x x

Outside Air temperature x

Aircraft weiht X



TABLE 11

Ic N~acelle Terperature S'!n-ey

AUl tem-.e-atures are was-s tyve VCIS.

Location ae

Strut m~unt pai top O-3C&~F

Accv. case bolt clrce

Burner case tor,

Turbime casing forward ton

IN.rbine casimv aft tot, 0-10jye

Lord riount O~)O

Nace Ie:

Firewall beam-0300

Protneller-4;earbox:

Control 0-30OoF

Gearbox Rear0-0F

Lube oil. in 0-300OF

Lube oil out 0-300OF



TA:-LE TI?

Test CondU44tions

Nominal Fower Proeller S,weed Setting~ input Torcue
Condition (hrp. (r-M) (ft.-lbs)

Take-off 2853 1250 99i

Mi1~tary 2690 1250) 935

Normal 2270 1130 .07

90% normal 201. 1132079

P0% nom.vial 1816 1130 702

75% nozrral 17120 1130 6556

16 W normal 1360 110534&

Flight idle 300 max.--

Ground idle 190 max.--
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TEST NO. 128PT-91 HAMILTON STANDARD PAGE ! OF

PLAN OF TE,I

JOB: Vibration Survey of 73FXB P.ropeller PLAM PM0ARED - S. Parioms

PhOJECT A ORDER: 104-AD-IOOA AppsOVtD BY: S. Parson .

INSTRUCTION: TEST ENINEER: .. Leishman

TIME PERIOD: November 1965 TO January 1966

I. WHAT 1S ITEM BEING TESTEC

2. MY IS TEST BEING RUjN? WHAT WILL RESULTS StiOW OH GE UStD FORt

3. DESCRIBE TES7 SET UP !NCLUDING INSTRUMENTATION. ATTACH :KETCti OF INSTALLATION.

4. ITEMIZE RUNS TO BE MADE GIVING LENGTH OF EACH AND REAflIwitS T,, Bf. TAKEN.

5. SPECIAL INSTRUCTIONS: SAFETY PRECAUTIONS FOR OPERATUN5 AND IIANOL IN(, EOUIPMENT.

OBSERVATIONS BY SIGHT. FEEL. OR HEARING. LIST POINTS OF OeSERVATION WHICH MIGHT

CONTRIBUTE TO ANALYSIS OF (A) PEFFORMANCE OF UNITS. (G) INfCIIEN[ TROUBLE BEFORE

IT OCCURS. AND (C) CAUSE OF FAILURE.

6. HOW WILL DATA BE USED OR FINALLY PRESLNTED
? GIVL SAMPI.L PLOT. CURVE. OR TABULATION

AS IT WILL BE FINALLY PRESENTED.

NUMBER ENTRY AS LISTED AI3OVE AND DESCRIBE BELOW

i.0 TEST IT34

I.1 Aircraft: UAC Experimental 1-17

Engine: Fuselage nose mounted T-64-G'3-1

Propeller: 73EGB1/6903-14/SK 50067

Gear Ratio: 12.08 to 1

_3.0 TPST INSTALLATION AND INSTRMENTATION.-

3.1 Strain Gage Hook-uD:

Trac Location Blade No.

1 20" from tip 1

2 20" from tip, Vee 1

3 50" from tip 1

4 Shank, L.%. I

5 Shank, 900 F.L.F. 1

6 Shank, 1350 F.L.F. 1

7 50" from tip 2

8 Shank, L.E. 2

_"_P9 1 Phase pip

10 Aircraft Vert, c.p.. acc. (n.)

II Timing code

-12
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- .O O!r RATi?\; C")iTrc': I

-. 4.Stead,, Statei. (In accor.ance with ite-s l., 4.4.1 and 4.7 of P.*, of Test

ov- Se.-Lin .I. F i. 6 n,4 ?51 q - 9 0 C1 I00. f 'ii .

Horsepower 190 300 136) 1r%1 1q6 2045 2270 26q0 2050
Prop R-* ... ... 1130 1130 1130 1130 1130 1250 1250
ngine tornuc, ft-lbs --- -- 526 656 702 790 877 935 991

Wind Velocities or Indicated Airspeeds, mph

Ground-Headwinl 0-25 0-25 0-25 0-25 0-25 0-25
Ground-Crosswind 15-25 15-25 15-25 15-25 15-25 15-25
Y Lifht-3.L. to 5r' 200, 200, 200, 200 200, 200 20, 150 15",

max max max max mrax 2'¢
Flight-lOOOO 200, 200, 200, 200 200, ?-r 200, 150 2(r,

m.PaX max max max max maxFlight-20,0 ' 200, 200, 200, 200 200, 200 200, 150 200,

max max max 250, max max
max

Flight-30,0W.' -0, pro, 20(, 200 200, 200 200, 150 20M,
max max max max max may

4.2 Transients

-4.2.1 During ground running in 0-25 mph headwind and 15-25 mph crosswind, and in
flight at 20,000' at 200 mph IAS, record the following transients as given
in Plan of Test 128FT-90:

item 4.4.2, Transients Id, 2c, 3b, 4b.
Item 4.4.3, Transients Id, I F, 2d, 2g.
Item 4.4.4, Transients 4, 7

4.2.2 At 150 mph IAS and 10,000,, record an air start and feathering.

4.3 Attitude Checks

_ L.3.1 Record the following conditions as given in Plan of Test 128PT-90:

Item 4.7.1 (This can be a continuous 1.064 g turn).
Item 4.7.2 (This can be a continuous 1.41. g turn).
Item 4.'.3 Note pitch anile.
Item 4.7.4 Note pitch angle.
Item 4.7.5 Use 200 mph IAS.
Item 4.7.6 Us-i 200 mph JAS.

These last two iteis can be combined into a roller coaster run from
ig to 2f, to -I to 1P.

- 4.1; 'axi Tests

- 4.4.1 Record data fnr conlitions as given in Plan of Thst l2ePT-90, item 4.6).



TEST NO.. 128PT-93 HAMILTON STANDARD PAGE I OF 1
PLAN OF TEST

JOB: 50-flour Flight Test of VC86260 Propeller P P PifEO BY- D. K. Ieisim-n

PROJECT & ORDER: 104-AGO-1OA APPROVED BY,. - -

INSTRUCTION:: TEST ENGINEER: D. K. Leisman

TIME PERIOD: February 1966 To July 1966

1. WHAf IS ITEM BEING TESTED'

2. IMY IS TEST BEING RUN 7 WHAT WILL RESOJLTS SIOV* OR 6f USED F0* ?

3. DESCRIBE TEST SET UP !UCLUDING INSTRIJMEtJTATIOU. ATTAC SKf 1C,04 OF INSTALLATION.

4. ITEMIZE RUNS TO BE MADE GIVING LENGTH OF EACH AND RLAIiwi I.- ef TAKEN.

5. SPECIAL INSTRUCTIONS- SAFETY PRECAUTIONS FOR 0PERA0Iih-, AN,% itA;JIfl 14G fOuIPMENT.
OBSERVATIONS BY SIGHT. FEEL. UR HEARING. LIST POINTS Of (6i)LRVATION WHIC14 MI(t

CONTRIB&JTE TO ANALYSIS OF (A) PERFOIRMANCE OF UNITS. (6) "'it IFl f41 TROkBLE GEFORE
IT OCCURS. AND (C) CAUSE OF FAILURE.

6. HOW WILL DATA BE USED OR FINALL( PRESLNTED ? GIVL SAMPLE Pk0T. (.iRVE. OR TABULATION

AS IT WILL BE FINALLY PRESENTED.

NUMBER ENTRY AS L I STED ABOVE AND DESCRI BE BELOW 4

1.. The item being tested is the VC86260-5 Variable Camber

2.0 OBJECT OF TEST

2.1 The obJect of this test is to evaluate the airworthiness of the
propeller.

3.0 TEST INSTALLATION AND INSTRUMENTATION__

11 The propeller shall be mounted in the nose nacelle (Reference L-8852)

of the UAC B-17 aircraft. A T6h-GE-I engine (with an SK56029 Speed

Reduction Gearbox) shall be used as the power source,

3-2 The instrumentation shall be as necessary to monitor the parameters

defined in Table I,

4~.l The instruentation and techniques used for the vibration stress

survey shall be as specified in Plan of Test 128PT-9o

.u _thfight cycle portion of the tes, the oscillograph shall

be operated at a speed of .46 in/secand durinL the steady state _

S and__tr en l _eycks heSpeed shall be inlsgc-
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4.0 TEST RUNS

h.1 Test scope. The test shall consist of a vibration stress survey, a nacelle
temperature survey, propeller steady state and transient performance checks,
propeller attitude operation checks, propeller performance test, and flight
cycles.

h.2 Vibration stress survey.

h.2.1 Reference - Plan of Test 128PT-94.

4.3 Nacelle temperature survey. (Repeat on ground and at 5000', IAS 200 mph.)
The temperatures at the points noted in Table II shall be measured at the
following power settings. The setting shall be maintained until the tmpera-
tures stabilize. (Reference Table III.)

1. Flight Idle
2. Take-off

4.4 Control Response. (Repeat on ground and at 5000G ', 10,000', 20,000', and
30,000' with IAS of 150 mph and max attainable.) Steady state and transient
operation shall be checked in accordance with 4.4.1, 4.4.2, 4.4.3, and 4.4.4.
as limited by engine power.

4.4.1 Steady state operation. A calibration shall be made to obtain steady state
data as specified in 3.2 for the following series of power settings.
(Reference Table II2

1. Ground Idle
2. Flight Idle
3. 60% Normal
4. 80% Normal
5. Normal
6. Take-off

4.h.2 Condition lever transients, After completion of the steady state check,
data will be recorded as specified in 3.2 for the following series of
transients. (Reference Table III.) All condition lever movements shall be
made in one second or less, with a pause to allow conditions to stabilize
between burst and chop.

1. Set power at 60% normal

a. 1000 rpm to 1160 rpm to 1000 rpm
b. 900 rpm to 1160 rpm to 900 rpm
o. 850 rpm to 1160 rpm to 850 rpm

2. Set power at 80% normal

a. 1000 rpm 1160 rpm to 1000 rpm
b. 900 rpm to 1160 rpm to 900 rpm (
c. 850 rpm to 1160 rpm to 850 rpm
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3. Set power at normal

a. 1000 rpm to 1160 rpm. to 1000 rpm
b. 900 rpm to 1160 rpm to 900 rpm

4,. Set power at take-off

a. 1100 rpm to 1160 rpm to 1100 rpm
b. 1050 rpm to 1160 rpm to 1050 rpm

4.I.3 Power lever transients. After completion of the condition lever transients,
data will be recorded as specified in 3.2 for the following series of transients.
(Reference Table III.) All lever movements shall be made in one second or
less, with a pause to allow conditions to stabilize between burst and chop.

1. Stt condition lever at 1015 rpm

a. 80% normal to normal to 80% normal
b. 60% normal to normal to 60% normal
c. Flight idle to normal to flight idle
d. Normal to take-off to normal
i. 80% normal to take-off to 80% normal
f. 60% normal to take-off to 60% normal
g. Flight idle to take-off to flight idle

2. Set condition lever at 1160 rpm and repeat the power lever movements
of 1.

L.4.4 Transient operation. After completion of the power lever transients,
data will be recorded as specified in 3.2 for the following series of
transients. (Reference Table III.)

1. Take-off to 80% normal to take-off
2. Take-off to 60% normal to take-off
3. Take-off to ground idle to take-off

4.5 Feathering and unfeathering checks. Check electrical and mechanical
feathering and unfeathering operation at ground idle power of the test
engine, at altitudes of 5000', 10,000', 20,000', and 30,000' with IAS
of 150 and max attainable.

4.6 Taxi Tests

h.6.1 Make reverse transients at forward velocities of 0, 20, 40 and 60 mph IAS
from the following test engine powers.

1. Flight idle
2. Normal
3. Take-off



Plan of Test
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4.7 Attitude checks.

4.7.1 With the test propeller operating at 80% of normal power, altitude of
20,000' and max attainable airspeed, check gearbox operation with the
aircraft in level flight inclined 200 to each side for a period of five
minutes.

4.7.2 With the test propeller operating at 80% normal power, altitude of
20,000' and max attainable airspeed, check gearbox operation with the
aircraft in level flight inclined up to 450 to each side for a period of
30 seconds.

h.7.3 With the test propeller operating at 60% normal power, altitude of
20,000W check gearbox operation with the aircraft in as steep a nose-
down attitude (45o max) as possible inclined 100 to each side for as
long as possible.

4.7.4 With the test propeller operating at take-off power, altitude of 50001,
check gearbox operation with the aircraft in the steepest possible nose-
up attitude inclined 100 to each side for as long as possible.

4.7.5 With the test propeller operating at normal power, altitude of 20,000',
check gearbox operation with the aircraft being flown in a manner to
exert a zero "g" condition for a period of up to 30 seconds.,

4.8 Flight cycles. The time necessary to accumulate a total of 50 hours of
test will be made up of one-hour flight cycles as defined by Table III
and Curve 1. Each cycle will be started at an altitude of 1000'. Half
of the cycles will be run with an oil inlet temperature to the test engine
and gearbox of 200-225 0 F, and the remainder with an inlet temperature as
cold as possible.

5.0 SPECIAL INSTRUCTIONS

5 .1 The oil used for the propeller shall be MIL-H-6083, and for the engine
shall be MIL-L-7808.

5.2 The maximum input torque to the gearbox shall be 1135 ft-lbs.

5.3 The maximum steady state propeller speed shall be 1160 rpm.

5.)1 The maximum allowable turbine inlet temperature shall be 1190F.

5.5 Brake actuation pressure shall be 1600 psig maximum.

5.6 If safety of flight considerations indicate that -2 and #3 propellers should
not be feathered in flight, avoid continuous operation of #2 and #3 engines
between 1200 and 1600 rpm and between 2300 and 2600 rpm if #5 propeller is
operating above flight idle power.
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.7 Attitude checks.

.7.1 With the test propeller operating at 80% of normal power, altitude of
20,000' and max attainable airspeed, check gearbox operation with the
aircraft in level flight inclined 200 to each side for a period of five
minutes.

.7.2 With the test propeller operating at 80% normal power, altitude of
20,000' and max attainable airspeed, check gearbox operation with the
aircraft in level flight inclined up to 450 to each side for a period of
30 seconds.

.7.3 With the test propeller operating at 60% normal power, altitude of
20,0001 check gearbox operation with the aircraft in as steep a nose-
down attitude (50 max) as possible inclined 100 to each side for as
long as possible.

.7.4 With the test propeller operating at take-off power, altitude of 5000',
cheek gearbox operation with the aircraft in the steepest possible nose-
up attitude inclined 100 to each side for as long as possible.

.7.5 With the test propeller operating at normal power, altitude of 20,000',
check gearbox operation with the aircraft being flown in a manner to
exert a zero "g' condition for a period of up to 30 seconds.,

8 Flight cycles. The time necessary to accumulate a total of 50 hours of
test will be made up of one-hour flight cycles as defined by Table III
and Curve 1. Each cycle will be started at an altitude of 1000.' Half
of the cycles will be run with an oil inlet temperature to the test engine
and gearbox of 200-2250F, and the remainder with an inlet temperature as
cold as possible.

0 SPECIL INSTRUCTIONS

1 The oil used for the propeller shall be MIL-H-6083, and for the engine
shall be MIL-L-7808.

2 The maximum input torque to the gearbox shall be 1135 ft-lbs.

3 The maximum steady state propeller speed shall be 1160 rpm.

11 The maximum allowable turbine inlet temperature shall be 1RO0P.

S Brake actuation pressure shall be 1600 psig maximum.

$ If safety of flight considerations indicate that -2 and #3 propellers should
not be feathered in flight, avoid continuous operation of #2 and #3 engines
between 1200 and 1600 rpm and between 2300 and 2600 rpm if #5 propeller is
operabing above flight idle power.



Auto-_atic

Parameter Rwnge Visual Recording

Aircraft attitude x

Blaie Ar4le -(Font) -21o to +530 x x

Control temperature 0 tz 3WOo0 x

Hig;h pitch pressure 0 to 1300 pi x x

Low pitch pressure 0 to )0) psi x x

Pitchiock pressure 0 to 300 psi x x

Gearbox vent pressure 0 to 5 psi x

Gearbox lube pump inlet pressure -250 to +25 psi x

Gearbox scavenge pressure 0 to 30 psi x

Gearbox lube pressure 0 to 150 psi x

Gearbox lube flow 0 to 75 qpm x

gearbox lube in terperature 0 to 2250 F x

Gearbox lube out tenerature 0 to 275oF x

Gearbox vibration (3) 0 to 20 mils x

Brake pressure 0 to 1600 psi x

Power turbine rpm 0 to 17000 rm x x

.as generator rpm 0 to 19000 rm x

Torque 0 to 1200 ft-lbs. x

Fuel Flow 0 to 1500 pph x x

Turbine inlet temerature 0 to l800F x

Engine oil temperature 0 to 25OOF x

Engine oil pressure 0 to 100 psi x

Engine vibration (h) 0 to 5 mils x

Power lever 0 to 1250 x x

( Condition lever O tc 1600 x x

Outside air temperature x

Aircraft weight x



TABLE H

N~ellle Tem-erattre Survey

All te~verataures are washer tyre- ?/C Is

locationRag

EnIgine:I

Strut noun-. pad top C-3000?

Accy. case bolt circle 0-3OO?"

Burner case top 0-1000O?

Turlbine casing forward top 0-100004V

Turbine casing aft top 0-10000F

Lord mount -CO

Nacelle:

Firewall beami -.3000o7

?ropelier-Gearbox:

Control 0-300OF

Gearbox Rear 0-300OF

Lube oil in 0-300OF

Lube oil out 0-300OF



TABLE IiI

Test Conditions

Nominal Power Propeller Speed Setting input Torq eCondition - (hp) 0 sm _(ft-lbs)

TUe-off 2765 1160 1036

-!itary 2570 1160 963

Noral 2245 1015 961

90% Normal 2020 1015 e65

8o !ormal 1796 1015 769

75% Normal 1684 1015 721

60% Normal 1347 1015 577

Fli-ht idle 300 max.

Ground idle 190 max.

Reverse n-530 1160 947
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TEST NO. 12Dffl HAMILTON STANDARD PAGE I OF 5

PLAN OF T5.T

JOB: Vibration Survey of VC86260 Propeler PLAN PIEPARED B Y: N. .E, Deabler

PROJECT A ORDER: 1 -0iLOl-OOA APP DVeD Y: 14. F. Deabler
INSTRUCTION: Vibration Test Program No. 1326 'TEST _ _G_ ____f_:

TIME PERIOD: Febru 1966 TO July, 1966

I. WHAT IS ITEM BEING TESTED7

2. WHY IS TEST BEING RUN7 WHAT WILL RESULTS SfOW OH BE USED Fo ?

3. DESCRIBE TEST SET UP 'UCLUDING INSTRUMENTATION. ATTACH SKETCH OF INSTALLATION.

4. ITEMIZE RUNS TO BE MADE GIVING LENGTH OF EACH AND READINGS T.L BF TAKEN.

5. SPECIAL INSTRUCTIONS: SAFETY PRECAUJIONS FOR OPERATuRS AND HANDL ING EOUIPMENT.

OBSERVATIONS BY SIGHT. FEEL. UR HEARING. LIST POINTS OF 09SERVATION WHICH MIGHT

CONTRIBUTE TO ANALYSIS OF (A) PERFORMANCE OF UNITS. (r,) ItJC.IFI(Nf TROUBLE BEFORE

IT OCCURS. AND (C) CAUSE OF FAILURE.

6. HOW WILL DATA BE USED OR FINALLY PRESLNTED ? GIVE SAMPLE PLOT. CURVE. Or? TABULATION

AS IT WILL BE FINALLY PRESENTED.

NUMBER ENTRY AS LISTED ABOVE AND DESCPR'BE BELOW

:L VC 86260/2FDI4A3-6s 2FEl4A3-6 Propeller.

3. VC 86260 propeller on fuselage nose mounted T-64-GE-1 in UAC Experimental

B-17 aircrafft.

3.1 Strain gage hookupst

Ground Flight

Qane"A" Diode Pos. "B" "Al Diode Pos. "B

1 45I"-lF , l0"V-lF lO"-IF L.E. - IF

245"-R 10"V-IR 33"-IF L.E/- IR

I0"-IF 10"-IF 45 "lF L.E. -2F

l0 I"-lR l01-lR 90°-lF L.E. - 2R

5 L.E.-lF 10"V-.2F 10"-IR l0I"V-lF
6 _ LtE-BIR 1O"V-2R 331"-1R O -I

7 L.E .- 2F 45"-IR
8- _L .E.-2R 90°TIlR

9 goo-lF -511-2F

10 90 R 4511-2R

11 IP Speed/Phase Pulse 1P Speed/Phase Pulse

Aircraft C. 0. Vertical acceleration



Plan of Test Page 2

Test No. 128PT-94

GROU D TEST CONDITIONS

Conditions without reference numbers to POT 128PT-93 are additions.
Refer to Table IIi, attached# for power conditions.

4. Ref. POT 128PT-93 Headwind and Crosswind from 900 R. B.

4.4.1 Steady state operation

1. Ground Idle
2. Flight Idle
3. 60% Normal
4. 80% Normal
5. Normal
6. Take-off

4..2 Condition lever transients, 1 second or less

1. Set power at 60% normal
c. 850 rp to 1160 rpm to 850 rpm

2. Set power at 80% normal
c. 850 rpm to 1160 rpm to 850 rpm

3. Set power at normal
b. 900 rpm to 1160 rpm to 900 rpm

4. Set power at take-off
b. 1050 rpm to 1160 rpm to 1050 rpm

4.4.3 Power lever transients, 1 second or less

1. Set condition lever at 1015 rpm
g. Flight idle to take-off to flight idle

2. Set condition lever at 1160 ri;m
g. Flight idle to take-off to flight idle

4.6.1 Reverse Transients

1. Flight idle to reverse to flight idle
2. Normal to reverse to normal
3. Take-off to reverse to take-off

Record during a normal start

4.6.1 Taxi tests-reverse trensients at forward velocities of 20, 40, and
6o mph IAS (
1. Flight idle to reverse to flight idle
2. Normal to reverse to normal
3. Take-off to reverse to take-off
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FLIGHT TEST CONMITIONS

4. Ref. POT 128PT-93

4.7.3 With the test propeller operating at 60% normal power, altitude of

20,000 ft., check gearbox operation with the aircraft in as steep
a nose-down attitude (450 max.) as possible, 100 of roll to eacl side
for as long as possible, Record stresses after condition is set.

4.7Js With the test propeller operating at take-off power, altitude of
5,000 ft., check gearbox operation with the aircraft in the steepest
possible nose-up attitude, 100 of roll to each side for as long as
possible. Record stresses after condition is set.

4.7.5 With the test propeller operating at normal power, altitude of
20,000 ft., check gearbox operation with the aircraft being flowhin
a manner to exert a zero g" condition for a period of up to 30 seconds.
Record stresses after condition is set.

4.8 Flight cycles (as defined in Table III, attached) altitude 5,000 ft.
Record stresses at each cycle conditiont Take-off, Iilitary, Normal,
90% Norml, 80% Normal, 75% Normal, 601 Normal, Flight Idle, Ground
Idle,

Variable airspeed and yaw runs-normal rated power.

1. From finimum IAS to maximum IAS in 50 mph increments. Record
stresses at zero, maximum left yaw and maximum right yaw at
each airspeed. Altitude 10,000 ft.

Variable power runs - normal rated RPM

1. At minimum airspeed vary power from Flight Idle to NRP in
5 increments. Altitude 10,000 ft.

4.4.1 Steady state operation. 5,000 and 30,000 ft. altitude as limited
by engine power.

1. Ground idle
2. Flight idle
3. 60% Normal
4. 8W) Normal
5. Normal
6. Taxe-off
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4.4.2 Condition lever transients, I second or less. 5,000 and 30,000 ft.
altitude

1. Set power at WP normal
c. 850 rpn to 1l60 rpm to W0 rpm

2. Set power at 8W, normal
c. 850 rpm to 1160 rpm to 850 rpm

3. Set power at normal
b. 900 rpm to 1160 rpm to 900 rpm

4. Set power at take-off
b. 1050 rpm to 1160 rpm to 1050 rpm

4.4.3 Power lever transients, I second or less. 5,000 and 30,000 ft. altitude.

1. Set condition lever at 1015 rpm
g. Flight idle to take-off to flight idle

2. Set condition lever at 1160 rpm
g. Flight idle to take-off to flight idle

4.4.4 Transient operation, after completion of power lever transients.
5,000 and 30,000 ft. altitude.

3. Take-off to ground idle to take-off. (as defined in Table 1II, attached)

4.5 Feather and unfeather. 5,000 ft. altitude. Operation at ground
idle power. At 150 mph MIAS and maximm attainable IAS.



TABLE III

TEST CONDITIONS

Nominal Power Propeller Speed Setting Input Torque
Condition h rpm (ft-lbs)

Take-off 2765 1160 1036

Military 2570 1160 963

Normal 2245 1015 961

90% Normal 2020 1015 865

80% Normal 1796 1015 769

75% Normal 1684 1015 721

60% Normal 1347 1015 577

FPlight Idle 300 max. .

Ground Idle 190 max. . .

Reverse 2530 1160 947
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