
I. 
___MLIII! DATE



_ _ _  

L L ll~2.2
Iffl~~~

I I’ ‘
~

I _____________

I .25 IIIII~ IOH~
MICPOCOPY RESOLUTION TEST CH T

NAT I O~ A1 BU R(AU OF ~~A NL)iRDS ~~~



r ~~~~~~~~~~ ~~wunJlJ IT~T:I~i1:::~i~ ‘ T ~ 1J... IIL ~~~~~~
_ 

~ T~T 1~~~ —

~ s A RM r ~
~~~UATION C~

~~~ 1’

‘ D D C
~~ 1976 J~J

FINAL

REPOR T OF

PRODUC T IMPROVEME NT TES T OF U- 8F
•1

(ECP-BEA -L23- 138)

USATECOM PR OJEC T NO. 4- 4-1004-01

t 2 :EC 1~~I

Approved for publi U S ARMY
di8trj butj o~ 

C release ;

~~1ATION TEST BOARD
FORT RIJCKER , ALABAMA

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ — A



r ~~~
UNITED STATES ARMY AVIATION TEST BOARD

4 :  Fort Rucker , Alabama 36362

REPOR T OF

~~~~~~~~~~~~~~~~~~~~ 
... . ~~~~~~~~~~~~~~~~~~ ~~~~~~ — -

PRODUCT IMPROVEME~~~ TEST OF U-8F ~~~~~~_

(ECP-BEA-L23-l38)~~ J
USATECOM PROJECT ?~~~ 4-4-1004-01 .-~~

m l WIdU l~ctI~i
kU Se~!(su 0

0 

IT 
c,sThfIVTtOL’*VAlLUILIP COCE$

Oés~. AVAIL sad/V S1EC1 A1.
1 -

• J. RANKIN
Colonel , Armor
President

~23~ ~2~2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. .-- —

~~~
--- . ..



- 
—

~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~ T T ~~~
- I ~~~CZDI!~ PAQ&L* J ? P  rru~~ . 

~~~ 
-j

ABSTRAC T

The Product Improvement Test of the U-8F Airp lane (ECP-BEA-L23-
138) was conducted by the US Army Aviation Test Board (USAAVNTBD)
during September and October 1964. Deicing tests were conducted under
artificially-induced ice conditions. Instrumented tests were conducted
at the Beech Aircraft Company by Beech personnel. It was found that
the ECP-BEA-LZ3-138 Retrofit Kit was capable of anti-icing and deicing
the windshield and propellers of the U-8F airplane ; the test system was
functionally suitable , the generat ing system was capable of providing
300 amperes per generator;  components of the test  system were com-
patible with each other and with the U-8F; a special tool was required to
remove the rearmost generator  mounting nuts; noise suppression de-
vices did not reduce noise level in radio compass to an acceptable level; - 

-

4 and mrimum t~~~ perature in the a ’j onj c compartment or radome was
149. 8 F. at 95 F. ambient t empera tu re .  It was recommended that the
shortcomings be corrected;  propeller  deicing time be modified to pro-
vide 80-second cycling; and the special tool required to remove rear-
most generator mounting bolts be procured with the re t rof i t  kits.
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UNITED STATES ARMY AVIATION TEST BOARD
Fort  Rucker , Alabama 36362

FINAL REPOR T OF TES T

USATECOM PROJECT NO. 4- 4- 1004-01

PRODUCT IMPROVEMENT TEST OF ThE U-8F

(ECP-BEA-L23- 138)

SECTION 1 - GENERAL

i l .  REFERENCES.

A list of references is contained in appendix I.

1.2 .  AUTHORITY.

1.2 . 1.  Direct ive.

Letter , AMSTE-BG , US Army Test and Evaluation Command ,
14 April 1964 , subj ec t : “Test Directive for ECP-BEA-L23- 138 Pro-
totype , ” with two inclosures.

1 . 2 . 2 .  Purpose.

To determine changes required in the proposed ECP-BEA-
L2 3—1 38 re t rof i t  kits.

1.3.  OBJEC TIV ES.

To determine :

a . Compatibility and capability of the proposed retrof i t  com-
ponents.

b. Functional suitability of the proposed re t rof i t  kit.

c. Maintenance requirements of the proposed re t rof i t  kit.

1.4 .  RESPONSIBILITY.

The US Army Aviation Test Board (USAAVNTBD) was respon-
sible for  conducting the test and submitting the report  of test.

1
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1.5. DESCRIPTION OF MATERIEL. -

The ECP-BEA-L23- 138 proposed re t rof i t  kit consists of two 300-
ampere d.c. generators , a 750-volt- ampere inverter , two electro-
thermal windshield sections , six propeller boots , and two modified
propeller spinne r bulkheads.

1.5. 1. The generat ing system consists of the two 300-ampere , brush-
less generators  (fi gure 1) with integral silicon—controlled rectif ier
voltage regulator s , two control panels , and associated wiring harnesses .
The control panels are  designed to provide system current-regulat ion,
r eve r se -cu r ren t , and over-voltage protection. The generating system
weighs 137. 6 pounds and has a rating of 100 amperes at 1000 engine
r . p. m. (2600 generator r. p. m. ) and 300 amperes at 1500 eng ine r . p. m.
(3900 generator r..p. m . )  and above.

1.5. 2. Generator.

1.5.2. 1. The ECP- 138 power source is a brushless hetropolar inductor
alternator with a silicon-controlled r ec t i f ier  regulator.

1. 5. 2. 2. The alternator consists of a stator with field and output
windings and a rotor .  The four f ield windings are contained in large
slots in the stator ninety degrees apart.  The output windings are con-
tained in 36 small slots around the periphery of the stator and adjacent
to the field windings in the 360-degree position. The rotor consists of
magnetic iron punchings secured to a vibration dampening shaft. It is
similar to a s tandard a. c. generator  rotor without the windings and
commutator.

1.5 .2 . 3. The voltage regulator controls the field power of the generator
with the silicon-controlled r ec t i f i e r s . The percentage of t ime the con-
trolled rect if ier  is turned “on ” determines the average field voltage ap-
plied to the generator and subsequentl y the generator output .

1. 5 .2 .4 .  Battery current is required initially for the field windings.
After the generator beg ins to produce cur ren t , a portion of that current
is directed to the field winding . D. c. current , acting through the field
windings in the large stator slots , increases  the flux flow around the
periphery of the stator and throug h the rotor . The flux influences rotor
poles to switch polarity each ninety degrees creating cyclic variation of
the flux to produce a. c. output.

4’
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Figure  1. Brushless  generato r in s t a l l t i on tJ-8F Airpl~ ne.
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Figure 2. Modified propel ler  spinner bulkhead
showing slip rings.
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1. 5 . 2 . 5. The a. c. outpu t is fed int o the six silicon rectifiers and con-
verted to d. c. current.

1. 5. 3 . A 750-volt ampere inverter (Federal Stock No. 612 5-660-8100)
is substituted for the previously i~ stalled 250-volt standby inverter.

1.5.4. The windshields are tempered plate glass with thermostatically-
controlled heating elements. A three-position switch allows activation
of the elements of both pilot and copilot’s windshields (50 amperes), or
the elements of pilot’s windshield only (25 amperes). The wind8hields
are capable of continuous operation in either mode .

1. 5.5. The propeller deicing system uses abrasion resistant neoprene
boots with two embedded heating elements on each propeller blade. The
inner heating elements on the propeller blades are connected in series.
The outer heating elements of the blades are also connected in series.
A cyclic t imer provides current in sequence to outer elements of the pro-
peller , inner elements of the same propeller;  outer elements of second
propeller , inner elements of second propeller . The cycle is then re-
peated. During a two—minute cycle , each of the four boot sections , inner
and outer , are heated for 30 seconds in sequence. Operation of the sys-
tern requires 15 am peres. The propeller deicing system is capable of
continuous operation.

1. 5. 6. The modified propeller spinner bulkhead has three slip rings
(figure 2) which, together with three carbon blocks (brushes) mounted on
the engine, provide the electrical circuit to the propeller deicing boots.

1.6. BACKGROUND.

1. 6.1. In May 1962 , the USAAVNTBD evaluated electro-therma]1al-
cohol , and pneumatic boot deicing and anti—icing systems (reference 6).
Wing and empennage pneumatic boots and electrically-heated windshields
and propeller cuff s were found to be the more desirable systems, and
were  recommended for retrofit  on U-8F aircraft .  The electrical current
required for the thermal deicing systems and for futur e avionic installa-
tion necessitated a larger  generating system. ECP-BEA- L23-138 was
submitted to satisf y these requirements .

4
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1. 6.2. During the conduct of the product improvement testing, the U-8
Project Manager ’s Office requested that the USAAVNTBD measure tern-
peratures within the avionic compartm ent and r adome of the U-8F. These
tests were to be conducted with the a ircraft  parked in an area having a
high ambient temperature.

1.7. FINDINGS.

1.7.1. The ECP-BEA-L23-138 Retrofit Kit was capable of anti-icing
and deicing the windshield and propellers of the U-8F airplane.

1.7.2. The test system was functionally suitable. —

1.7.2. 1. A one-minute timing cycle (15 seconds per propeller section)
and a two-minute timingl cycle (30 seconds per propeller section) removed
the propeller ice under test conditions .

1. 7.2.2. A 52-second timing cycle (13 seconds per propeller section)
did not remove the propeller ice under test conditions.

1. 7. 2. 3. Activation of electrically—heated windshields after entry into
icing conditions cleared ice from the heated portion of the windshield.

1. 7 . 3 .  The generating system was capable of providing 300 amperes per
generator. . —

1.7.4.  Components of the test system were compatible with each other
and with the U-8F airplane .

1.7 .5 .  A special tool was required to remove the rearmost  generator
mounting nuts.

1 .7.6 .  Noise suppression devices did not reduce noise level in r adio
compas s to an acceptable level.

1. 7. 7. Maximum temperatur e in the avionic compartment or radomn e
4 was 149. 8°F. at 95°F. ambient temperature.
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1.8. CONCLUSIONS.

1.8 .1. The ECP-BEA-L23-138 Ret ro f i t  Kit is suitable for Army use.

1.8. 2. Correct ion of the shortcomings listed in appendix II would en-
hance the functional suitability of the ECP-BEA-L23- 138 Ret rof i t  Kit.

~I. 8.3. An 80-second propeller-boot timing cycle (20 seconds per
pr~ peller section) should be used.

1.9. RECOMMENDATIONS.

It is recommended that:

1.9. 1. The shortcomings listed in appendix II be corrected.

1.9. 2. Propeller deicing time be modified to provide 80-second
cycling.

1.9.3.  The special tool required to remove rearmost  generator
mounting bolts be procu red with retrofit  kits. Tool specifications
are contained in f igure  6 , section 2.

6
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S E C T I O N  2 - DETAILS AND RESULTS OF SUB-TESTS

2 0. INTRODUC TION.

2 . 0 . 1. The test  sys tem was installed in a US Army U-8F a i rp lane ,
serial  number 62-3864 , by the air f rame manufa ctu re r  and was r eleased
to the US Army Aviat ion Test  Board (USAAVNTBD) on 26 August  1964.
The sys tem was f l i ght tested for 107 hours  dur ing September and
October 1964. Deicing tests were conducted under ar t i f ic ia l ly - induced
ici ng condi t ions .  Natura l  icing conditions encountered were not suffi-
cien t to provide valid test data .

2. 0. 2. Ins t rumented  tests  were  conducted at the Beech Ai rc ra f t
Company by Beech personnel .  USAAVNTBD personnel monitored
these tests  and provided data f r o m  USAAVNTBD fli ght tests c oncerning
system fa i lure  and genera tor  paralleling .

2. 1. CAPABILITY AND COMPATIBILITY.

2.  1. 1. Objective.

2. 1. 1. 1. To determine the capability of the ECP-BEA-L23- 138
Ret rof i t  Kit for  an t i - ic ing  and deicing on the t J -8F Ai rp lane.

2. 1. 1 .2 .  To determine the compatibility of the ECP-BEA-L2 3-138
Re t ro f i t  Kit components with each othe r and with the U-8F  A i r p lane.

2. 1 . 2. Method.

Vol tmeters  and ammeters  were  installed on edch generator
ari d on the a i r c r a f t  main d . c. bus to monitor output. The ri ght
generator  was equi pped with 15 thermocouples to measure  heating
of var ious  component s dur ing  operation. A type T545A oscilloscope
was used to monitor and record t rans ients  d u r i n g  swi tching and nor-
mal operation. Selected loads were  applie d t o the g enera tor  sy stem
us in g GLB-3A load banks. Throug hout the test , a i r c r a f t  communica-
t ion , na v i gation , and other elec tr ical sy stems w e re  monitor ed fo r  any
si gns of abnormal operation.

7
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2 . 1 . 3 . Resu l t s .

Comp lete test results  ( f rom which p a r a g r a phs 2 . 1 .3.  1 . th roug h
2 . 1.3. 6 , and 2 . 1.3. 8 . th rou gh 2. 1 .3 .  12 . were obtained) are  contained
in appendix III .

2 . 1.3. 1. Neither syste m was de l ibe ra te ly  faulted to obtain reaction of
the second system; howeve r , one sy st e m  did fail during fli ght under IFR
conditions and the remaining system d~~sumed the entire load.

2 . 1.3. 2 . The generators  operat ing independently,  or in combination,
mainta ined design voltage at the main a i r c ra f t  bus.

2 . 1 . 3. 3. System transient s did not cause equi pment to become in-
operable or induce overheating .

2 . 1 . 3. 4. Each generator was  capable of supplying 4- 10 amperes at
750 e~~~i Lie r .p. m. (1950 generator r .p .m . ) ,  and 100 amperes at 1000
engine r . p. rn. (2600 genera tor r . p. m .) .

2 . 1.3. 5. A sing le generator  provided up to 125 amperes at manufac-
turer ’ s reco mmended idle speed , 1000 eng ine r . p . m. (2600 generator
r .p .m . ) .  Load sharing was within manufacturer ’ s specifications during
ins t rumented tests.

2 . 1. 3. 6. Generators were te ted to a maximum of 3200 engine r.  p. m.
(832 0 generator  r . p .m . ) .  Maximum sing le generator  output at this
r . p. m. was 300 amperes . To prevent overloading one generator , the
maximum total output that was obtained was 592 amperes.  Load sharing
was within manufacturer ’s specifications during instrumented tests .

2 . 1.3 .7 .  Loading sharing was  ~ problem for the f i r st  44 hour s of the
service test;  three attempts w€ r i- made to provide c loser  parallel ing .
The se  at-tempts were unsucc ’- ss fu l .  A [t er  fa i lure  of No. 1 generator ,
the manufacturer  rewo~ ked the g en er a f tr s  and r e g ul a t o r s , and paral-
leling was acceptable for the 1:ist  63 hours  of tes t .

2 . 1.3. 8. Cooling air temperature , on ex i t f rom the generator , was not
excess ive .

2. 1.3. 9. Maximum allowable temperature for  the ri ght- hand generator
bearing was exceeded during ground t e s t s .

2 . 1 .3.  10. Generator cooling was  normal a f t e r  eng ine shutdown , and no
heat soakback was encountered.

8
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2 . 1 . 3 .  11 .  C u r r e n t  output  and loading s h a r i n g  w e r e  not a f f ec t ed  by altitude .
No de t r imenta l  transient e ff e c t s  w ir e  noted.

2 . 1. 3. 12 . Engine compartment ambient t e m p e r a t u r e s  during instru-
mente d t e s t s  var ied f rom - 10 to + 100°F .

2 . 1 .4 .  Anal ysi s.

2 . 1.4 . 1. Modif icat ions were  made to the voltage regula tors  to preclude
reoccur rence  of fa i lures  experienced dur ing  the f i r s t  44 hours  of service
test  After  modifications , repair , and recalibra t ion  of generators  and
regu la tor s , no maintenance was required during the remaining 63 hours

I testing.

2 1. 4 . 2 . Excess ive  bearing t em p e r a t u r e s  did not degrade the system,
s ince  ~hey occur red  onl y while c u r r e n t  in excess  of 490 amperes
was being produced at 1200 r. p .m.

2 . 2 . FUNCTIONAL SUITABILITY.

2 . 2 . 1 . Obj ecti.~~~

To determine the functional suitability of the Proposed ECP
Retrof i t  Kit.

2 . 2 . 2 . Method.

2. 2 .2 . 1. A C V -Z  a i rp lane was equi pped with a water spraying device

c o n s i s t in g of ei ght 55-gallon drums , a gasoline driven pump , a 30-inch
spra y head on an extended boom , and mounting hardware.

2 .2 . 2 ,  2 . Water , whic h had been colored yellow for photographic pur-
poses , was drawn Irom the drum into the pump and expelled f rom the
s p r a y  head under p re s su re .  Icing tes ts  were c onducted at 1

0 to 3°C. - 
-

2. 2. 2. 3. The tes t  a i rplane was flown into the water  spray with propel-
ler deicing equi pment turned off to insure that ice would accumulate on
the propeller blades. Afte r formation of ice on propeller  blades , the
propelle r deicing equi pment was activated. The t iming cycle was then
manually varied to determine the shortest  cycling period which would
c lear  the ice f rom the propeller. Presence of propeller ice and degree

of cycle e f f ic iency  was determined by stopping the r ig ht engine , on which
tests were conducted , and visually inspecting propeller blades from the

cop ilot ’ s wi ndow. All d e i c~ ng sys tems  were  operated individuall y and
- : in  c o m b i n a t i o n s  to de te rmine  any unfavorablc  e l ec tromagne t i c  i n t e rf e r

once c h a r a c t e r i s t i c s .  Navigation inst rument s w e r e  monitored during
visual  f l i g ht condition s. A f t e r  c l a s s i f i ca t ion  of i nt e r f e r e n c e , flig hts
were  made unde r i n s t r u m e nt  conditions with the equi pment operating
in all  combinations.

9
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2. 2. . .  Ro s ul t s .

2. 2. 3. 1. Propeller  Boot Deicing Cyc l ing  Frequency.

A i r f r a m e  ic ing condi t ion intensi ty was a function of distance
of tes t  a i r c r a f t  f rom spray head and subsequent  water  particle dispersion.
Approximate l y one inch of ice was accumulated on the a i r f rame during a
l Z - mi n u t e  spray  run . The maximum amount of ice observed on the pro-
pelle r blades was 1/4 inch .

2. 2. 3. 1. 1. The standard automatic cycling period of two minutes cleared
the ice f rom the propel ler  boots under test conditions.

2 . 2. 3 . 1. 2 . A one-minu te  cyc l ing  period cleared the ice f rom propeller
boots under  test conditions.

2 . 2. 3 . 1 . 3. A 52-second cycling period did not clear the ice f rom the
pro peller  boots under test c ondit ions.
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Fi gure 3. Black lines denote heated area of windshield
- I- and the cleared area denotes wiper coverage.
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2 . 2. 3 . 2. Electr ical l y-Heated Windshield.

Act iva t ion  of e lectr ical ly-hea ted  windshields af ter  entry into
icing conditions cleared ice f rom the heated portion of windshield. The
following shortc omings were  noted:

2. 2. 3. 2. 1. Windshield heating element had a reflective outer surface
which produced a glare when flying into the sun.

2. 2. 3. 2. 2. Heated portion of windshield did not correspond to the area
cleared by the windshield wi per (figur e 3).

2. 2. 3. 2. 3. The windshield wiper blades froze to the unheated portion of
the windshield. Ice formation on the unheated portion of the windshield
raised the wi per blades and prevented contact between the blades and
windshield. Actuation of the windshield wi pers while the blades were
f rozen  to the windshield disp laced the blades 90 degrees and prevented
them f rom wi ping the windshield .

2. 2. 3. 2. 4. Initial activation of the electric windshield sometimes caused
a barel y discernible blanking of the AN /APN-l58  weather radar scope.

2. 2. 3 . 3. Elect ronic  In te r fe rence .

Component s of the voltage regulator in the generator systems
introduced static noise in the low band of the AN /ARN-59 radio compass
on loop and ADF positions . The generator manufacturer attempted to
r ed u ce the noise , f i r s t  by the installation of two small f i l ters  in the regu-
lator circuit of each generator , and later by winding a grounded number
16 wire  around the cables from the generator to the main aircraf t  bus.
These two modifications did not discernibly attenuate the noise in the low
band of the radio compass. The two capacitors  were  then removed f rom
the regulator  c i rcui t  and a “noise suppre ssor ” was installed in each
generator  circuit .  These devices wei ghed five pounds each and decreased
the static noise slightly. Prior to instal lat ion of the manufacturer ’ s three
modifications to the generating systems , the maximum range at which
usable information could be obtained from the loop position of th e radio
compass was approximately eight miles. With the ground wire  and noise
suppressor installed, usable information could be obtained from the loop
position up to twelve miles. Operation of the Automatic Direction Finding
function of the radio compass was not discernibly affected by the noise of
the loop and ADF positions.

11
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2. 2. 3. 4. Effect on Navigation Equipment.

Generators created noise on low band of the radio  compass.
In it ial  activation of the electricall y-heated windshield occasionall y caused
a faint blanking of the AN/APN-158 weather radar scope .

2.2.4. Analysis.

2. 2.4. 1. To insure remova l of ice under more extreme temperature
conditions than were available for test , an 80-second deicing cycle should

be used.

2 . 2 . 4. 2. The increased use and re l iabi l i ty  of modern navi gational aids
have reduced the requirement for manual loop operation. Therefore ,
the installation of the partially successful  noise suppressors  is not rec-
ommended because of the wei ght penalty .

2. 3 . MAINTENANCE REQUIREMENT S.

2. 3. 1. Objective.

To determine maintenance requirements of the proposed retro-
fit kit.

2. 3. 2. Method.

All scheduled and unscheduled maintenance on the re t rof i t  kit
was recorded and the need for  special tools noted. All component main-
tenance was performed by the manufacturer .  Unscheduled maintenance
performed on the re t rof i t  kit was confined to the voltage regulators and - 

-

propeller boots. Modifications were  made to the system in an at tempt
to attenuate the noise on the low band of the radio compass. Resul t s  of 3
these modifications are contained in paragraph 2. 2. 3. 3.

2. 3. 3. Results.

2. 3. 3. 1. Voltage Regulators.

2. 3. 3. 1. 1. Manufacturer ’s specifications indicated that gene ra tor s

should parallel within ten percent of the total rated current (60 amperes).
Generators were paralleling within twenty amperes , with an induced
load of eighty amperes , during f e r r y  fli ght f rom Beech A i r cr a f t  Corn-
pany to Fort  Rucker , Alabama. U pon ar r iva l  at Fort Ruc ker , a
periodic inspection was made on the a i rcra f t .  During this inspect ion .
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personne l  u n f a m i l i a r  w ith the g e n er a t o r s attempted to paral le l  the
g e n e r a t o r s  more closel y - This resulted in the number one generator
assuming  the total electrical  load. When the number one generator
was removed from the line , the number two generator carried the total
load effect ively.

2. 3. 3. 1. 2. A manufac tu re r ’s technical  represen ta t ive, dispatched
to Fort Rucker to supervise  the installation of noise f i l ters  on the sys-
tem , was able to adjust  the regu la to rs  so that the generators  again
shared the load wi th in  the manufac turer s l imi t s .  Enroute to a r t i f ic ial
icin g ~e sts , the number one generator  assumed the total load. All
e lec t r ica l  equi pment in the a i r c r a f t  was act ivated in an attempt to br ing
the number two generator  back into se rv ice,  This e f f o r t  was unsuccess-
ful and the number two generat o r  came on onl y when the number one
genera’ or was de - energi.zed. Dur ing  the next sixteen hours and for ty
minutes .  the e lec t r ica l  power source was alternated by manipulating
the genera tor  swi tches ;  the genera to r s  did not produce power s irnultane-
ousl y.

2. 3. 3. 1. 3. Af te r  completion of the a r ti f i c i a l  ic ing  tests , and upon
discove r y of the slipped pro peller sp inner and severed deicing boots
( f i g u r e  4) on the number one propeller , the tes t  a i r c ra f t  was flow n to
Beech Ai rc ra f t  Company for  repai r  of the boots. After  installation of
new dei ce r  boot s , Beech Ai rc ra f t  Company electricians , following tele-
phonic i n s t ruc tions  f r o m  the genera to r  manufac tu re r s , attempted to
paral lel  the g e n er a t o r s .  Dur ing  this at ’empt the voltage adjust ing mech-
anism on t he number two genera tor  voltage r e g u l a t o r  fai led . The a i r c r a f t
was then f lown to an a i rpo r t  near  the genera tor  manufac tur e r ’ s plant
in W a y n esb o r o u g h , V i r ginia  The vol tage  regu la to r  of the number two
g ener at or was re p laced . an d both r egu la to r s  were  adjusted to parallel
t he g e n e r a t o r s  w i t h i n  the m a n u f a c t u r er s spec i f ica t ions .

2. 3. 3 . 1. . 4 D u r in g  a two-hour  fl i g ht to Brid ge port , Connec t i cu t , the
nu mbe r two gene ra to r  output d e c r e a s e d  to approximate l y f i v e  ampe re s .
At thi ’  t i m e  the number one g e n e r at o r  “~as supply in g approx ima te ly t 5

amperes  D u r i n g the next eig ht hours  and fo r ty  minutes  of f l i g ht , the 
- 

-

p a r a l l e l i n g  ranged f r o m  H ) / l 0  ampere s h a r in g  (under actual  IFR cond i-
t i o n s )  to 110/80 a m p e r e  s h a r i n g  (which  occurred with all a i r c r a f t  e lec t r i -
cal sys tem activated and the a i r c r a f t  landing gear  being cycled up) .  Nine
hours  and fo r ty  minutes  a f te r  the manufac tur e r  had adjusted the gene ra to r s
and dur ing  f l i g ht under actual  IFR condit ion s , the number one generat or
went  off t h e  l ine and could not be rese t .  P r io r  ~o the f a i l u r e , t h e number
one gen e ra to r  had been c a rr y ing 45 amperes  and the numbe r two seven
am peres  When the numbe r one genera tor  fai led , the number  two c a r r i e d
the load e f f e c t i v e l y.
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Figure 4. Damaged deicer  boots

2. 2. 3. 2. Upon the arrival of the t est  a i r c r a f t  at For t  R uc ker , the
manufacturer ’s technical representative replaced the number one gen-
erator voltage regulator. The replaced regulator had a broken trans-
former mount and a broken wi re  in the regulator  c ircui t  (fi gure  5).
After replacement of the voltage regulator , the number one generator
still would not pr oduce current .  The new voltage regulator  was later
found to be defective. Both generator s (and regulators) were then re-
moved from the a i r c r a f t  and re turned to the manufa c turer  for  test , re-
pair , and cal ibrat ion.
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Figure 5. Voltage regulator showing transformer
mount fa i lure .

2.2.3.3. After reinstallation of the generators , paralleling was within

limits during the remaining 63 hours of the test .  This was established
by frequent readings of ammeters during normal and maximum possible
loading of the generat ing system.
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2. 2. 3. 4. Following is a list of maintenance required during the test :

Man—Hours
Date Maintenance Item Corrective Action Required 

—

1 Sep 64 None Attempted to par- 1:00
allel generator.

2 Sep 64 Generator not par- Attempted to par- 2:00
alleling. allel generator.

2 Sep 64 No. 2 volt-am meter Replaced ammeter. 4:00
inoperative .

2 Sep 64 Low band of radio Installed capacitors 8:00
compass noisy. in voltage regulator

circuit.

6 Sep 64 Propeller spinner Repositioned spin- 30:00
slipped and severed ner, retorqued
propeller deice r propeller , and
boots, rep laced boots .

10 Sep 64 No. 2 generator Rep laced and adjusted 12 :00
voltage regulator voltage regulator.
inoperative.

13 Sep 64 No. 1 generator Both generator and Unknown
i - ~ioperative. regulators removed ,

repaired , and rein-
stalled.

22 Oct 64 Low band of radio Installed ground U nknow n
compass noisy. wire.

23 Oct 64 Low band of radio Installed noise Unknown
compass noisy, suppressors.

Removal and installation of the generators required modification of an
existing 5/8-inch wrench. The wrench specifications a re  contained in
f igure  6.
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2 . -I . ELEc TRONICs  C O M P A R T M E NT  AMBIENT T E MP E R A T U R E .

.~. 4 . 1. Obj e c t i v e .

‘ L u  d et e r m i n e  hi ghest  ambien t  a i r  and equi pment  t em p e r a t u r e s
i i l f - ~ ale a v i o n i c s  and radome compar t .nen t s  during s t at i c  and ground
ope r a t i  n condi t ions .

~~~. 1. ~~~. N i e t h o d .

2 . 1. 2. 1. The t e s t  a i r c r af t  was  i n s t rumen ted  with two f r e e - a i r  and two
con tac t  t he rmocou ples in the e lec t ronics  compar tment , and one f r e e - a i r
and one contact thermocouple in the radome. The a i r c r a f t  f r ee - air
t e m p e r a t u r e  gauge and a shaded m e r c u r y  t h e r m o m e t er  were  used  for
r e f e r e nc e  purposes .  The US Weather  Bureau at Phoenix , A r i z o n a , and
t h e  M a r i n e  Wea t her  Station at Yuma , A r i z o n a , provided o f f i c i a l  a i r p o r t
t t ~~iip er .~ t i ire , wind  speed , and r e l a t i v e  h u m i d i t y  at the r e s p e c t i ve  test
S 1 I C S .

2 . 4 . ~~~. ~~~. Heat  t e s t  number  one: The a i r c r af t  w a s  pa rked  on an asp ha l t
par k i n i ~ r a m p  at Phoenix , A r i z o n a , w i t h  all equi p n i en t  t u r n e d  o f f .  Fe i n —
p er a t ur e  r ead ings  were  taken at each of the six test  points .  Af te r  a
t em p e r a t u r e  down- t rend  was noted , eng ines were  s tar ted and normal
IFR equi p n i e nt  operated for  3 0 minutes  while t empera tu res  were  re-
corded.

2. 4. 2 . 3. Hea t  t e s t  number  tw o :  The a i r c r a f t  was p a rked  on a c u n c r t - t . .-
r ;  o p  at  l urn a , A r i zona . I n i t i a l ly ,  tes t  r e a d i n g s  wer ~. - t , k c n  ei~ h ha l f
hou r w i t h  all equ ipment  t u rned  off , t h e n  all  r ad io s , r a d a r , t r a n s pond er .
and in v e r t e r s  w er e  opera ted  for  ten minu tes  us ing  an a u x i l i ar y  pow er
u n i t  ( A P U ) .  At t h e  end of ten  minutes  of opera t ion  and \vhi le  e q u i p m e nt

\V .I S  f - t f l l  op e r a t i n g ,  readin gs were  taken again.  At 1030 hours  loca . 1 t o

t h ~ A PU f ai l ed and subsequen t dynamic t e s t s  w e r e  conducted with t he  air-
c r a ft en~~in e s  ope ra t ing  at 1500 r .  p. n-i. to provide e l e c t r i c a l  p ow er .
f l , -n ar n i c  r e a d i n g s  we re taken at 15 minutes  past the hour  and s t a t i c
r e~1 di n L ~s w er e  t aken  on the half  hour .
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2. 4. 2. 4. Thermocouples were  installed in the following locations :

Probe
Number Type Location

1 Free Air Three inches from roof directly over center

of radar synchronizer.

2 Contact Top of radar synchronizer 2 inches back

from face.

3 Contact Top center of radar RT unit.

4 Contact Surface-top of antenna mounting bracket .

5 Free Air Ten inches f rom roof directl y over rear edge
of AN /ARC-55 RT unit.

6 Free Air Directly over wav e guide swivel , 6 inches
forward of bulkhead.

2,4.3. Results.

Test results are contained in f igures  7 and 8.

2.4. 4. Analysis.

During test number 2 , temperatures were  generally lower
with equipment operating and engines operating at 1500 r. p. ri-i . than
those recorded during stati c conditions at comparable temperatures.
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APPENDIX I

LIST OF REFERENCES

1. Letter , AMSTE-BG , US Army Test and Evaluation Command ,
14 April 1964, subject: “Test Directive for ECP-BEA-L23- 138
Prototype , ” with two inclosures.

2. Plan of Test, USATECOM Project No. 4-4-1004-0 1, “Product
Improvement Testing of the U-8F (ECP-BEA-L23- 138) , US Army
Aviation Test  Board , Undated.

3. Beech Aircraf t  Corporation Engineering Test Request No.
9867 16 April 1964.

4. Letter Report , ATBG-DT AVN 1861. 1, US Army Aviation
Board , 2 1 April 1961 , subject: “Evaluation of L-23F Deicing and
Anti- icing Systems.

5. Letter , SMOSM-EUU-8 , US Army Aviation Materiel Command ,
2 1 April 1964 , subject: “USATEC Project - Task #4-4-1004-0 1, U-8F
ECP-BEA-L2 3- l38 , ” with two inclosures .

6. Letter Report , ATBG-AC AVN 1861. 1/62 , US Army Aviation
Board , 2 May 1962 , subject: “Report of Test , Project No. AVN
1861. 1/62 , Evaluation of L-23F De-icing and Anti-Icing Systems. ”

7. Beech Aircraf t  Corporation Memorandum Report  20177 ,
“Generator  Temperature and Functional Test on Units Manufactured
b y General Electr ic  Co. , “ 14 October 1964.
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APPENDIX II

SHORTCOMINGS

Sugge sted
Shortcoming Corrective Action Remarks

1. Generating system Isolate and eliminate None.
produced noise in the source of noise.
radio compass which re-
duced effectiveness of
the loop antenna.

2. Windshield heating Coat windshield heating The coating
element had a reflective element with non-reflec- should not
outer surface which pro- tive material, appreciably
duced a glare when fl ying degrade the
toward the sun , present de-

gree of
visibility.

3. Heated portion of Expand heated portion None .
windshield did not of windshield to cover
correspond to area area cleared by wind-
cleared by windshield shield wiper.
wiper.

4, Initial activation of Isolate and eliminate None.
electric windshield some- source of interference.
time s caused a barely
discernible blanking of
the AN/APN-158
weather radar scope.

5. Propeller spinner The propeller boots be None.
s1i~ ped and severed modified to prevent
propeller deicing boots. damage in the event of

propeller spinner slippage.

6. A maintenance package Provide a maintenance None.
was not provided. packa ge .
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APPENDIX III

STATIS TICAL DATA OBTAINED

FROM INSTRUMENTED TESTS
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AD AccesC ion No.
____________________

US Army Aviation Test Board, Fort Rucker , Alabama. Final Report of
USATECOM Project No. 4-4-1004-01 , Product Impr ovement Test of the
U-SF Airp lane (ECP -BEA-L23.. 138),  15 Decem ber 1 964. DA Project
No. None. 44 pp. • 13 illus. Unclassified. Six shortcomings were
noted during the test. It was recommended that the shortcomings be
corrected; propeller deicing time be modified to provide 8C- . cond cycling;
and the special tool required to remove rearmost generator mounting bolts
be procured with the retrofit kits.

AD Accession No.______________________

US Army Aviation Test Board , Fort Rucker , Alabama. Final Report of
USATECOM Project No. 4-4-1004-01 , Product Improvement Test of the
U-8F Airp lane (ECP- BEA-L23- l38), 15 December 1964. DA Project
No. None . 44 pp. , 13 illus., Unclassified . Six shortcomings were
noted during the test. It was recommended tha t the shortcomings be
corrected; propeller deicing time be modified to prov ide 80—second cy-
cling; and the special tool required to remove r 4ear rnost genera to r
mounting bolts be procured with the retr ofit kits.
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