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SUMMARY

Main rotor blades configured with leading edge radar
antennas were installed on a Model Uii-1B Helicopter,
S/N AF 62-2023, Bell No. 543, for both ground and
flight tests. At the conclusion of the flight test
pro ram, 0.7 hour of ground run time and 16.7 hours

light time had been logged on the helicopter.
The first phase of a two phase major test program
was performed during these flights. Load level
tests and basic electromagnetic radiation pattern
tests comprise Phase 1 and both were svcce: !
completed.

Load level tests confirmed previous measurements.,
All measured loads and vibrations were identical to
production 204 blades. Flight characteristics are
identical to a production UH-1B Helicopter. Radi-
ation pattern tests were very successful and proved
that the use of rotor blade antennas as a radar
transmitting device is feasible.

Based on preliminary analysis of flight test data,

it ie concluded that use of the main rotor blades
for radar transmissions is practical and warrants
further study and tests to determine specific con-
figurations for use in production operations. Final
analysis of radiation test data (photographs) were
performed by David W. Young & Associates, consultants
for this development program.
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INTRODUCTION

The feasibility of vusing a helicopter main rotor
blade as a radar antenna has, for a long period

of time, been a question involving application

of a practical design. Bell Helicopter Company,
in conjunction with David W. Young & Associates,
consulting engincers, entered a design study and
hardware development program which would ultimately
result in a flyable system for flight test evalu-
ation, This program was divided into two phases.
Phase 1 consisted of modification of the leading
edges of two standard Model 204 main rotor blades
to house a 173-inch leaky waveguide antenna for
pattern flight tests. Phasc 11 will be the flight
test of a special set of Bell funded blades de-
signed to incorporate both a leading and a trail-
ing edge antenna.

A set of limited life, 44-foot diameter blades
from & Model Uli-1B were modified for flight tests.
The initial set of blades were installed on Bell
Model UH-1B, S/N AF 62-2023, Following ground
checks, edge bonding of the erosion boot pro-
tecting the wavegride antenna failed during the
first flight. The blades were returned to the
Bonding Department and a new erosion material
applied. The blades were reinstalled on the heli-
copter and used for the remainder of the test
program,

Herdware for the blude-to-cabin installation was
delivered to Flight Test Engineering for installa-
tion on 20 August 1965. Pattern transmission tests
were completed on 3 September 1965 and the con-
figuration was removed following Flight 151 on 9
September 1965, At the time of removal, the blades
had accumulated 0.7 hour ground run and 16.7 flight
hours,
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DESCRIPTION OF TEST EQUIPMENT

HELICOPTER INSTALLATIONS

Blade Waveguide Installation

Two 44-foot diameter blades, P/N 204-011-001-15,S/N's

A-2-247 and A2-836, were modified to accept the
leading edge radar antennas, The leading edge
antenne installation was protected by a vinyl tape
installation approximately 4 inches total width

(2 inches on top of blade and 2 inches on the
bottom) for the full span of ecach blade. Details
of the antenna installation are shown on Drawing
No. 299-018-001.

Hub Waveguide Installation

An installation consisting of both fixed and flex-
ible waveguide was made on the standard Uli-1B hub
as shown an drawing number 299-760-003 and the
photograph of Figure 1.

Mast Installation

The main rotor mast was used as a waveguide for
this specific installation, drawing number 299-
760-003, The main parts of this imstallation are
the upper and lower cones which transition the
signal from the standard rectangular waveguide
cross section to the circular section of the main
rotor mast. The upper mast installation can be
secn in Figure 1 with the lower mast installation
sthown in Figure 2. The upper cone adapter installa-
tion was made through use of the special mast nut
which was a standard instrumentation nut modified
at the top to accept the cone adapter.

Cabin Installation

A Klystron transmitter (emitting CW, K, band micro-
wave energy) was installed on the instrumentation
table in the passenger compartment. This installa-

B
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DESCRIPTION OF TEST EQUIPMENT - (cont)

tion is shown in Figure 4 and includes the power
supply, transmitter, and waveguide attached to
the bulkhead, On the rear of the bulkhead, a
flexible waveguide (TL-57-4-B-12N) was installed
betweer. the lower mast cone and the transmitter
! waveguide as shown in Figure 2.

1 INSTRUMENTATION

Load Level Tests

; Standard blade irstrumentation was used for these
tests. All load level data was recorded ou two
oscillograplis, Setup and calibration sheets are
saown in Appendix C.

Transmission Tests

| No special unelicopter instrumentation was used

for transmission tests since all signal data was
recorded at the ground receiving station. Normal
pilot and copilot instrument paunel datua was rc-
corded using airspeed, altitude, and healing In-
strocents, Calibration data for these instruments
are shwowin in Appendix C.

GROUND RECLEIVING INSTALLATIONS

The ground receiving equipment, located in the
Fligat Test llangar at the Globe facility is siown
in Figure S.

Parabolic Disk

A 42-inch parabolic reflector, Ainslie 444020-33,
with a one degree beamwidth was used to receive the
signal from the helicopter. A four power 4.6 de-
gree field of view sighting telescope was attached
to, and boresighted with, the dish. This enabled
the ground station to determine when the helicopter
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DESCRIPTION OF TEST EQUIPMENT - (cont)

Parabolic Disk - (cont)

was on the point of test,

Preamplifier

An LEL KBH-2 low noise preamp and mixer together
with a Hewlett Packard 628A signa! generator was
used to emplify and hetrodyne the incoming signal
to IF frequency.

Attenvator

A precision attenuator FXR Model Yl64-A was in-
serted between the recciving antenna and the pre-
amp for calibrution of the data equipment.

Oscilloscopes

Two Tektronix Model 545B oscilloscopes were used

to display the received patterns for photographic
analysis, Two recording type Poloroid cameres were
used to photograph the displayed images.

Cormuinications

A Bayside portable transceiver was tsed to communicate
vwith the helicopter.
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DESCRIPTION OF TESTS

Initial test plans and procedures were drawn in
the report of Reference 1.

A major check point of the test program was to
deteruine installation convenience of the modi-
fied blades and waveguide liardware, This was
accomplisned in two phases, first, during the
blade installation for the load level flight,
and second, prior to the pattern test flights
when the aircraft was in work status for the
wavegulide installation. Results of installation
discrepancies are discuased in the test resulrts
dection,

Load level tests were performed with standard
Model 204 blades and with radar blades for cou-
parison purposes. Ground tests for blade bal-
ancing and tracking cliecks preceded flight tests,
Flight test conditions checked were hover, cliub,
and level flight. Records were obtained in each
condition using the instrumentation listed in
Appendix C. '

Transmission tests were performed at Bell leli-
copter's Globe facility. A ground recciving
station complete witn instrumentation and photo-
graphic [acilities was set up in the flight test
hangar. Figure 5 shows the grovud station sctup.
Tarce basic cneck points over the terrain were
chosen to accommodate the positioning of the
helicopter in the fixed parabolic reflector cone.
The parabolic reflector sighting telescope was
vsed to position the telicopter in hover, and

to mark the point of photography during fly-by's
through the point on other wmancuvers. Three
points were checked: 800, 1800, and 2500 fect
above the ground. Flight conditions performed

at these points were hover, level flight up to
120 knots 1AS, vertical climb, vertical descent,
angular climb, and angular descent. Photographs
were obtained "on the point' during each maneuver.
Level flight points were performed at compass
headings of 0, 45, 90, 135, 180, 225, 270 and 315
degrees.
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INSTALLATION AND TEST RESULTS '

Load Level Tests

Prior to flight witn the radar blade configuration,

a base data flight was made using the production

204 contiguration. A standard 204 hub installation
was used for both blade configurations., For compara-
tive purposes, the data from the base flight is

shown in conjunction with the radar blade data in
Appendices D and E.

When thic radar blades were installed, a ground run
was made to check tracking and balance. Ti.e blades
were trimmed out and two disc weights were removed
from each side. Flight with these blades wos very
good fromm a vibration standpoint. HKandling charac-
teristics were normal for a Ul-1B, Load level data
was obtained on two flights, L43A and 1433, with
center of gravity locations of 125.4 F.S. and 133.2
F.S., respectively. Figures 11 through 78 of Appendix
D present the plots of these two flights. Talular
data is shown in Figures 85 through 135 in Appindix
E. For all practical purposes, the radar blades are
identical to the production 204 blades used for base
data.

Installation Irials

Following the load level tests, the helicopter was
configured with the necessary waveguide hardware and
associated equipment to permit transmission of electro-
magnetic signals to a ground station. The specifie
installaticns are discussed in a previous section of
this report. Since this was the first installation

of its kind in a helicopter, a discussion of its
adaptability to the helicopter is of prime importance.

Generally speaking, the waveguide installation on the
hub was performed with relative ease. The only dis-
crepancy encountered in installation was the necessity
of drilling oversize holes in the retaining cap (299-
760-001-15) which holds the '"T" waveguide to the upper
mast adapter cone. The holes were opened up with a
#26 drill. This operation permitted an eleven deg:ce

offset of the "T" waveguide to the main rotor center-
line.
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INSTALLATION AND TEST RESULTS - (cont)

Installation of main rotor mast hardware was also
relatively easy. The purpose of this hardware is
to convert the mast to a waveguide link between
the.blade and the cabin transmitter equipment.
This /s the point where blade rotation is accommo-

dated through use of the lower cone installation.
The first pilece of equipment installed was the

lower cone. This was made using a special tool
whiich allows the cone to be lowered to its posi-
tion in the bottom of the mast. Two discrepancies
occurred during this operation. First, the special
tool failed, and second, the lower cone was acci-
dently lowered too far into the mast.

The special tool failed when the retaiming ring
holding the small Teflon cone slipped out of place.
fhis was cavsec by the extremely high force rc-
quired to freeze the adapter come to the tool cone
in order to rotate the adapter in the mast for
insertion of the set screw (204-010-224-1). This
probem was alleviated through use of a very tight
fitting washer betwecen the Teflon surface (which
had a radius) and the locking ring.

The lower conc was accidently pushed out of the
batton of the mast causing the Teflon bearing
surface to strike the transmission case (see
drawing 299-760-003)., Fortunately, no daunbc was
done to rhe Teflon bearing, although this could

casily occur in a field installation when maintenance

personnel are trying to locate the set screw hole
in the lower cone. A fix for this discrepancy is
discussed in the recommendations of this report.
A photograph of the lower cone following removal
at the conclusion of flight tests is shown in
Figure 3, Note the Teflon dust worn from the
seal as it worked into its seated position.

The upper cone adapter installation was very
easily installed.



——
.

———— - - o

8Y J.Ao Mangum MODHUH-].B___’PAGE q

CHEcxeo R.H. Wheeloc 003 100101 DS 49? . TR FIRT BRI Y Y] ."qu‘;l—o_g.:—l-lé ) l

BELL HEUCOFPFTER company

‘. %342"

)

INSTALLATION AND TEST RESULTS -(cont)

Electromagnetic Radiation Tests

Results of the transmission tests are being analyzed

by David W. Young and Associates, Inc. and will be
published in a report on JANAIR Contract Nonr 4148(00).
The final report will combine this flight test re-

port and the analytical report of David W. Young

and Associates.
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CONCLUSIONS AND RECOMMENDATIONS

| From the installation and tests of the wmain rotor radar
blades performed on the UH-1B Helicopter, S/N AF 62-2023,
the following conclusions can be drawn:

O

4 2.

The installation is relatively easy from a
maintenance standpoint.

The helicopter flying characteristics with
this installation is identical to a oro-
duction type 204 rotor blade installation.

The life of the flexible waveguides (used
to connect the blade waveguide to the hub
waveguide) is unsatisfactory for blade to
hub use. These guides failed after 17.4
hours tntal time. The pylon to bulkhead
flexible waveguide was satisfactory for
this same period of time.

The leading edge nrotective coat bonding
is unsatisfactory. The best time was
approximately 15 hours of flight, which
is unsatisfactory for a production con-
figuration.

The following recommendations are made from operational
experience gained on these tests and are applicable to
the specific configuration of hardware tested on this

program:

l'

L I —

A very tight fitting washer be installed on
the special "T" handle installation tool
used to position the lower mast cone.

The design of the lower mast cone should be
changed to prevent damage to the Teflon bear-
ing surface during installation. A collar
should be made as part of the lower mast

cone. The collar centerline should be approxi-
mately 4.5 inches above the bottom edge of

the cone. The outside diameter should be of
sufficient dimension to rest on the inside

lip of the mast, thus preventing the cone

from slipping down the shaft to a point

e
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CONCLUSIONS AND RECOMMENDATIONS - (cont)

where the Teflon bearing surface would be
damaged.

3. A new type of hub-to-blade flexible wave-
guide should be researched.

4, A new type (or method of attaching the old
rtype) of main rotor blade leading edge pro-
tective coating should be resesrched.
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Fig. 1 - Model UH-1B, S/N AF 62-023; Main Rotor Blade
Radar - Upper Mast Assembly Installation
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Fig. 2 - Model UH-1B, S/N AF 62-023; Main Rotor Blade
Radar Installation - Lower Mast Assembly
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Fig. 3 - Model UH-1B, S/N AF 62 023; Main Rotor Blade
Radar Installation - Lower Mast Cone Removal
From Helicopter Following 16.1 Total Operating Hours.
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Fig. & - Model UH-1B, S/N AF 62 023; Main Rotor
Blade Radar Installation - Transmitter :
& Power Supply Mounted in Cabin o
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Fig. 5 - Ground Station Equipment for Model UH-1B Flight
Tests of Main Rotor Blade Radar Installation
(299-760-003)
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APPENDIX B

Block Diagrams of Electronie
Equipment Used in Helicopter
and Ground Station Installa-
tions.
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APPENDIY. C

Instrument Calibrations and
Oscillugrep™ Sct-Up Sheets
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STANDARDS AND CALIBRATION SECTION DATA SHEET
b/14/65

DESCRIPTION Airspeed DATE CALIBRATED

MODEL/TYPE_ MS-28-45-WI CALIBRATION PERIOD 7/14/65

RANGE Aerosonic Corp.
MFG, 5799
SERIAL No_ %’ EMC NO.
LAB. NO, CALIBRATED BY: E. R,
STD. INDICATED
KNOTS _ KNOTS. —
0 0
10 10
20 17
30 27
40 37
50 L8
00 61
70 70
80 80
90 89
100 100
110 110
120 120
130 131
140 141
150 149
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STANDARDS AND CALIBRATION SECTION DATA SHEET

DESCRIPTION Altimeter DATE CALIBRATED L/1L/65 .
MODEL/TYPE A-80-AAU-8 A/A CALIBRATION PERIOD 7/14/65
RANGE 80,000 Ft.

MFG. Kollsman Inst. Corp.

SERIAL NO. 30891 BHC NO.

LAB, NO, 1029 CALIBRATION BY: E.K.

STD., ALT. IND. ALT.
PRESS,FT, PRESS,.FT, '

0 -20
500 500

1000 1000

1500 1500

2000 2000

2500 2500

3000 ° 3000

3500 3500

4000 45000

4500 4500

5000 5000 |
6000 6000

7000 70L0

8000 8020

9000 9020
10000 10020
11000 11000

12000 12000

13000 13000
14000 14000 |
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STANDARDS AND CALIBRATION SECTION DATA SHEET

DESCRIPTION Tachome ter DATE CALIBRATED L/1L/65

MODEZL/TYPE YDJ67-FBC-1

CALIBRATION PERIOD___7/14/65

;.ANGE ENG 0-7200 Rotor 0-360
MF3G. General cglectric
SERTIAL NO,  W11l695 BHC NO.
LAB. NO, 1028 CALIBRATED BY E.X.
STD RPM ENGINE ROTOR
2 Pole Gen. RPM RPM

0 0 0

800 1250 61

1600 2525 122

2400 3825 183

3200 5100 245

3800 6025 290

4000 6325 305

4200 6625 320

4400 6925 335

L600 7225 350
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LON

Report No. 204-100-113
[y Paae |

eV B=20= OATT -
Hartwi | BELL HELCOPTER comauwe UH-1B 1
CHECKED DATE PEAY GNNICO Q0T GDF o 4001 B0NI8 L MEN MELICOPTER NUMBER
. 543 (62-2023)
Hartwig Southwest
CREW FLIONT NO. GROUND RUN NO.
142 8-18-6%
WEATHER e [OAT: WIND
PURPOSE
Radar Blade Shakedown
"ENG. REPORT WO, TIME TANE OF F TIME LANDING _ |OURATION
' o2
P FROM §TA. O, G, TOTAL FLIGHT TIME TO DATE | TOTAL ENGINE TIME TO DATE
133.05 6505 es. 192,1

CHANGES SINCE LAST FLIGHT
1. Removed tiedown assembly.
2. Removed two washers from each main rotor balance weight.
3, Safetied main rotor pitch link assembly.

The purpose of this flight was to shakedown the rotor in-
stallation.

Track and balance was very good at all times. Oscillograph
records were secrured at 80, 100 and 120 Knots to check the
instrumentation., Post flight inspection of the leading edge
covering indicated that it was still bonded to the blade very
securely,

86:LWH:bt-2509
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Page 168

'l ' Report No. 204-100-113
| [V 8-20-63  BATE WOORL AGE
‘ L. Hartwig BELL HELICOPTINR commny o 1
4 ﬁ CHECKED OATE 0081 040400 B0 4DY o s000 woate 1 1IESS Mngaglz 8?.!523)
K Lot PILOT REPORT I g s amm——— "'T
Hartwig Southwest
CREW FLIGHT NO. GROUND RUN NO.
143 8-19-69%5
[WEATHER RESSU . 164 T VIND
TPORPSSE

. Radar Blade Load Level

"ENG. REPORT NO, TIME TAKE OF F TIME LANDING __ JOURATION
l €o FAOM STA it .“U'- B
3 .o, G, TOovTA
5. 508 133 29 I Lulm9"27.?(‘)u TO OATE T TAL ENGINE TIME TO DATE

1 CHANGES SINCE LAST FLIGHT

&t %y Installed 1050# ballast at Sta. 78,
2, Daily inspection completed.
B: 1. Ballast as follows: 275# at 185 and 775# at 117,

2., Fueled to capacity.

The purpose of these flights was to secure a load level survey on
the radar antenna blades.

Flights were made at 7500 pounds and at both C.G. extremes.
Standard load level maneuvers were flown and the loads recorded.
The light weight rubber covering on the leading edge appears to
be holding up real good.

Refer to the engineering flight test report for the results of
the records.

86:LWH:bt-2517
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- Report No. 204-100-113

aI.v. Hartwig 8-ZE-GS - UH-1B

DELL HBLICOFTER commmaw

CHECKED DATE PO01 S001CH B0 601 o 001 BOMIN L UMD MELICOPTER NUMBER
P‘ .
';{Ogr tuig PILOT REPORT ACE Southwest
CREW FLIGHTY NO, GROUND RUN NO.
37 8-18-6S
WEATHER PREISUNL ALY, % Y WIND
URFOSE
Radar Blade Checks Ground Run
Wﬁn NO. TIME TAKE OF F TIME LANDING _ JOURATION 3
; .
C.G. FRAOM STA. O. G.W, TOTAL FLIGHT TIME 7O DATE JTOTAL ENC I TIME TO DATE
LOs. .

CHANGHES SINCE LAST FPLIGNHT
A: 1. Daily inspection completed.
2. Removed main rotor and removed blades.
3.. Installed main rotor blades S/N A2-247 and A2-836 (radar
blades).
4, ﬁ}%gned and balanced main rotor assembly and installed t0

5. Installed main rotor standpipe and slip ring.

6. Reinstalled stabilizer bar assembly to B/P same.

7. Replaced starter-generator with S/N 1332 Lear Siegler.

8. Removed ballast from Sta. 116,

9. Installed tiedown link.

10. Reweighed ship with 1150# fuel aboard.

11. Repaired leading edge of radar blade S/N A2-836 per Jan
Powell.

B: 1. Rolled white blade 3/4 flat,

The purpose of this ground run was to shakedown the rotor
installation. The thick rubber covering on the leading edge

was removed and a thin light weight material was bonded on. On .
the previous flight, the thick covering peeled off, resulting in
a very heavy onhe per rev. ,

An RPM and power eweep was run and there appeared to be no
problem. Boost off check revealed the collective forces were
excessive on the positive side so two washers were removed from
the chinese weights. This balanced the force out to an
acceptable level.

Oscillograph records were secured of the RPM and power sweep.
Refer to the Engineering Flight Test Report for the results of
the data recorded on this run.

A post run inspection of the leading edge covering revealed no
evidence of the tape becoming loosened.

86:LWH :bt-2510
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Report No. 2014-100-113
Y B-3le . "JuSTT : AGE
| L. Hartwig | meu veucorrer cowww | UH-1B 1
CHECKED DATE P00 0INICL DO G0 o DAY BOOIN L 14060 HERLICOPTER NUMBER
Su3 (62-2023)
T PILOT REPORT Fﬂ?-___
Hartwig ' Southwest
CREW i FLIOHT NO. GROUND RUN NO.
L4y 8-26-6
[weaTHEn R 3 . AT, WIND
LU T
Radar Blade Installation Shakedown
[ENG. REPORT NO. TIME TAKE OF F TIME LANDING Eounnon
[C.9. FAOM §TA. O, G.W, TOTAL FLIGHT Tll: TODATE |TOTAL ENGINE TIME TO DATE
131.57 6597 e 193.2
CHANGES SINCE LAST FLIOHT
K E A. 1, Daily inspection completed

2. Ballast 200# at Sta, 83 (observer seat).

3. Removed all ballast from Sta. 117 and 18S5.

4. 1Installed radar-antenna blade system, Ref. 299-760-003 and
Engineering Instructions.

The purpose of this flight was to shakedown the radar antenna
rotor blades after all the electrical connections were completed.

A run up on the ground with high rotor RPM and a lot of flapping
by stirring the cyclic was made. An inspection revealed no
evidence of the hardware shifting from centrifugal force or from
flapping and feather motions. A flight was made up to 125 Knots.
Post flight inspection revealed no evidence of hardware shift.
The instal lation appears to be airworthy.

86:LWd:bt-2530
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0

Report No. 25"f00-}ls #

sy 9-2Z= BAYEL «TFBIL Paot
L. Hartwig UH-18 1

CHECKED DATE S000 0001LH 000 €07 o FO0T ROBYS L 10EAY HELICOPTER NUMBER

alﬂ 562-20232
ior PILOT REPORT tACK
Hartwig I Southwest |

CREW PLIGHY NO. GROUND RUN NO.
143 8-27-6
WEATHER PRESSURE ALT. JO.A. Y. 5 'S"TWF
URPSIE
Radar Blade Radiation "o
"ENG. REPORT NO. TIME TAKE OF F TIME LANDING Eounnon o
ca. FROW 8TA, O. oW, TOTAL FLIGHT rmé TO DATE vmo_m-
131.59 6597 Los. 195.4

CHANGES SINCE LAST PLIGHT

l, Daily inspection completed., (No changes) .

The purpose of this flight was to ferry to Globe and to fly at
and over a target 5000' north of Globe 800' &1¥h to measure
antenna pattern and signal strength from the signal generating
from the blades.

David Young, the consulting engineer, was very pleased with the
results of the data recorded on this flight,

Refer to the Engineering Flight Test Report for the results of
the data recorded on this flight.

LWH:bt-2546
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Report No. 2045100-113

[V 9-2-55 1734 3 . MOORL AGE
L. Hartwig BELL HELICOPTER commmy Ui-18 1
CHECKED DATE PO0Y 0H1ICN 000 401« 1087 BOAYE L 10088 HELICOPTER NUMBER
S43(62-2023)
I PILOT REPORT PLACE
Hartwii Sou thwest
CcREV ; PLIGHT NO. GROUND RUN NO.
L46 8-30-6%
[WEATHEN PRESSURE ALY. JO.A.¥. WIND

Radar Blade Transmission Flight

[ENG. REPORT WO. TIME TAKE OF P TIME LANDING  |OURATION
l L.l
€5, FROM $TA. O. o, TOTAL FLIGHT TIME TOOATE [TOTAL ENGINE TIME TO DATE
131.59 6597 Les. 196.5
y - CHANGES SINCE LAST FLIGHT
: l, Daily inspection completed.

The purpose of this flight was to secure data on the radar
antenna blades.

A number of test points were secured using a marker 5000' hori-
zonitally from Globe and 800' above the ground. A signal was
transmitted from the blades to a ground recorder that measured
the signal on an oscilloscope, A photograph was made for a
permanent record.

The plastic tape material used to cover the antenna area in
"the nose section of the blades started to come off so the data
flights were terminated.

Refer to the Engineering Report for the data recorded on this

flight., The Engineers were pleased with the results of the
raw data obtained to date.

l 86:LWH:bt=-2547
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Page 173
Report No. 204-100-113
BY Yel=w “OATE ﬁuk T S
L. Hartwig o o UH-18 1
SHECKES OATE 2081 OKIIEN D03 00T 0BT wERtE L YENES HELICOPYER NUMBER

ok
—l

8 S

S48 (62-2023)

H'Wov_—' PILOT REPORT CACE

Hartwig .
cREW PLIOHY NO. GROUND RUN NO.

M [} 147 8-31-65
w_utn_zgmw PRESSURE ALY, Y8 1) WIND
[FPURPOSE

Rada» Blade Transmissions
[ENG. REPORT NO. IME TAKE OF F [TIME LANDING | DURATION "
H 9
co. FTROW STA. O. oW, tmummcmt TIME TO DATE
131.95 6597 Lus. 199.4

CHANGES SINCE LAST FLIGHT
1. Recovered leading edge of main rotor blade.
s Daily inspection completed.

The purpose of these flights was to ferry the helicopter to and
from Globe and to secure radar antenna blade signal data.

A number of data points were recorded using the same location

north of Globe as on previous flights. The surface winds were

15 to 20 Knots preventing any hover flight dat . The Enginecering
- people running the recording equipment appear to be happy with

the data recorded. The plastic covering over the antenna blade

that is being used came loose in about one hour. The other blade

still looks good.

Refer to the Engineering Flight Test Report for the results of
the data recorded on these flights.

86:LWH:bt-2550
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: Page 174
Réport No. 204-100-113

[6Y 9=2-65  ©OATL NODEL Aot
L. Hartwig BELL HELICOPTER covmy Un-18 :
CHECKED . DATE P08 S0iLeE 008 402 . 2001 w0018 L 1SN HELICOPTER NUMBER
Southwest

. Hartwig
i cAagw FLIGHTY NO. GROUND RUN NO.
- 148 9-1-65

[WEATHER \ (13117 164, ¥, WIND

PURPSSE

Radar Blade Transmissions

WW OF F TIME LANDING | ODURATION
' 1.9
Cco. FROM 8TA. O, G.W. TOTAL FLIGHT TIME TO DATE |TOTAL ENGINE TIME TO DATE
131,59 6597 Les. 101.3

CHANGES SINCE LAST PLIGHT

1. Replaced tape on white main rotor blade leading edge.
2. Reworked wave guide at top of mast.

3., Daily inspection completed.

Mg Topped off fuel.

The purpose of this flight was to ferry the helicopter to and
from Globe and to secure data on the signal strength being
transmitted from the radar antenna installed in the blad-=s, The
wave guides were changed over so the antenna on the other blude
was tested. Only one blade at a time is used as an antenna on

these tests.

The plastic tape on the leading edge of the blades held up much
better than th: previous flights. On this flight the tape
wrinkled up over the antenna but it did not come loose.

Data was recorded over the same target as on the previous flights,
. Refer to the Engineering Flight Test Report for the results of
the data recorded on this flight.

-

86:LAH:bt-2553
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\ Report No, 204-100-113
Y “OATE ' [ L YT3 :
L. tartwig 9'7"64 BELL HELICOPTINR commy 1 UH-1B L
CHECKED DATE POOY BINIEO 088 A1 o 4001 WOOTE L 10848 HELICOPTER NUMBER

PILOT REPORT LACE )
[Fliany uo.in%uo RUN NO.
149 9-2-65
WEATHER PRESSURE ALY, YR D WIND
"PURPOIE
Radar Blade Transmissions
ENG. REPORT NO. TIME TAKE OF P TIME LANDING Eounnon .6
co. FROM STA. O, o.v. TOTAL FLIGHT ﬂué TODATE |TOTAL ENGINE TIME TO DATE |
131.59 6597 - 5

CHANGES SINCE LAST FLIGHT

: Daily inspection completed.

13%" from tips.
3, Swapped pilot and co-pilot's altimeters.

2. Added one wrap of 2'" masking tape to each main rotor blade

plant and to secure data on the signal strength
from the radar antenna installed in the blade.

Refer to the Engineering Flight Test Report for
data recorded on this flight,

86:LWH:bt-2560

The purpose of this flight was to ferry to and from the Globe

Data was recorded by the Engineering people at the ground station.

being transmitted

the results of the

et
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] Report No., 204-100-113
L. Hartwig M—ss] "N~ 1B T
BELL. HBLICOFTER commany
CHECKED DATE PO DONICH 000 401 o 40T WOSTE L 10088 NILIC%EQ 20618(.5,023)
PILOT REPORT LACE  couthwest
FLIGHT NO. GROUND RUN NO.
150 9-3-65
ATHER PRESSURE ALY. | O.A. Y. WIND
0
Radar Blade Transmission
m.'ﬂ. TIME TAKE OF F TIME LANDING TOURATION A
' 2,
[€a.  FROMSTA. O, Q.. FOTAL FLIGHT TIME TO DATE |TOTAL ENGINE TIME TO OATE
131.59 6597 L es. 107.3

. | CHANGES SINCE LAST PLIGNHT

) '8 Daily inspection completed.

2. Refueld to full capacity.

3. Reinforced radar antenna leading edge cover on wain rotor.
blades with masking tape per Engineering Instructions.

The purpose of this flight was to ferry to and from Globe and to
record data of the signal strength being transmitted from the
radar antenna blades. '

The plastic tape covering the antenna on the leading edge of the
blades came loose in several places. Masking tape was put over

| the loose areas to prevent further peeling. ALl date points were
‘ completed on this flight completing the current program.

Refer to the Engineerin Flight Test Report for the results of
the data recorded on this flight,

86:LWH:bt-2568
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Report No. 204-100-113
=l R DATE o WoolL Y3
[V 9-14-65 ey 1

CHECKED DATE ‘ 2000 01180 008 002 ro0 G0018 L 10800 NELICOPTER NUMBER
' S43 (62-2023
PPRor e — PILOT REPORT LF_'J—)_—W.
Averill bl
CREW FLIGHT NO. GROUND RUN NO.
151 9-9-65
WEATHER PREISURE ALY. [O.A.T. WIND
[FURPOEE
Instrumentation Shakedown
[Ene. RePORT wo. IME TAKE OF P TIME LANDING Eounulou 1.3
co. FROM STA. O, G, tonl.ﬁhoonﬁmc—ﬁﬁu ENGINE TIME TO DATE
131.25 6910 ves. 208.6

l,
2.

CHANGES SINCE LAST FLIGHT

Daily inspection completed.

Topped off fuel.

however,

86:AA:bt~-2587

The instrumentation checked out 0.K.
guides (radar blade installation) failed during this flight.
They did not fail completely in that the quter rubber tubing
The inner metal structure did fail,
The bleed air heater mixing valve functioned in a satis-
factory manner and the desired heat rise was attained.

kept the metal part in place.

See Flight Test Engineering for additional data.

The purpose of this flight was threefold: to check out instru-
mentation, to accumulate flight time on the "radar" main rotor
blades and to checkout bleed air heater mixing valve.

The upper flexible wave




- T

. rl

=y
.

>

7872 935428

sy JeA. Mangua mobsUH=1B _ ,.qe_178

ar? 20“"100-113

BELL HBUCOPTIENR commany

2081 BIn1CE 801 400 o 1001 weatE L AN

checxeo _R:H.Wheelock

LIST OF REFERENCES

)} Helicopter Rotor Blade Antenna Radiation
Pattern - Phase I Flight Plan and Procedures;
prepared by: David W, Young & Associates

April 23, 196

DISTRIBUTION LIST
‘e Kelley/Mackenzie/Library
« UH-l ‘Project
- Structures Group
Electronics Group
- Flight Test Group
- Development Group

- Preliminary Design

N R SR o o
'

- David W, Young & Associates




