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STEBG-TD I ~ SEP 1965
SUBJECT: Military Potential Test of the Turbine-Powered U-6

Airplane , TJSATECOM Project No. 4-5-1020-01

TO: Commanding General
US Army Test and Evaluation Command
ATTN : AMSTE-BG
Aberdeen Proving Ground , Mary land 21005

1. References.

a. Department of the Army Technical Manual 55-1510-203-10,
August 1963 , subject: “Operator ’ s Manual Army Model U-6A Aircraf t .  “

b. Letter , Headquarters ,  Department of the Army,  AGAM-P(M),
3 April 1964 , subject:  “US Army Aircraf t  Standard Avionic s and Sur-
veillance Conf igurations - Five Year Plan , ” with inclosures.

c. The DeHavilland Ai rc ra f t  of Canada , Limited , Operating
Manual , 1 December 1964 , subject : “Turbo-Beaver  Model DHC-2
MKIII Airplane Operating Data. ”

d. Lette r , AMCRD-DF-A , Head quar t e r s , US Army Materiel
Command , 1 April 1965 , subject:  ‘ Army  Testing of the DeHavilland
Canad a DHC —2 MKIII Turbo-Beave r Aircraf t . ”

e. Lette r , BAAR-I , US Army Board for Aviation Accident
Research , Fort Rucke r , Alabam a , 26 May 1965 , subject: “Aviation
Safety Evaluation of DeHavilland Turbo-Beaver  Aircraft , USATECOM
Project No. 4-5- 1020-01. ”

2. Authority. Lette r , AMSTE-B~~, He adquarters ,  US Army Test
and Evaluation Command , 23 Apr i l  1965 , subject: “Test Directive for
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Airplane , USATECOM Project No. 4-5- 1020-0 1

USATECOM Project No. 4-5- 1020-01, -02 , Military Potential Test of
the Turbine-Powered U-6 Airplane . ”

3. Objectives.

a. Purpose. To determine the military potential of the
De Havilland Turbo-Beaver by comparison with the standard Army U-6
Airplane .

- b. Objectives. To determine by comparison with the standard
U-6 Airplane , the :

(1) Physical character is t ics

(2) STOL characterist ics

(3) Mission capability

(4) Climb capability

(5) Suitability of the aircraft  conf iguration

(6) Transition requirements

(7) Ease of maintenance

(8) Operating cost

4. Background.

~~ a. The U-6 aircraft  manufacturer, in an effort  to utilize the
— advantages of the turbine engine , modified a company-owned U-6 Air-

plane. The modification consisted principally of rep lacing the R-985
• reciprocating eng ine with a T-74 (PT6A-6) engine and lengthening the

fuselage. An unsolicited proposal to test  this airplane was submitted
to the Headquarters , US Army Materiel Command (USAMC). Head -

— quarters , USAMC , directed that a comparative military potential test
be conducted between a US Army U-6 and the Turbo-Beaver.

2 
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b. He adquar ters ,  US Army Test and Evaluation Command
(USATECOM), directed the US Army Aviation Test Board (USAAVNTBD)
to conduct a category I, comparative , qualitative flight evaluation of
the Turbo-Beaver and a standard U-6 in a simulated tactical environ-
ment in the vicinity of Fort Rucker , Alabama. USATECOM directed
the US Army Aviation Test Activity (USAATA) to examine, without
instrumentation, the stability of the Turbo -Beaver and submit a separate
qualitative report .

5. Description of Materiel. The Turbo-Beaver Airplane is a high-
wing, all-metal, sing le-engine airplane with a fixed landing gear and
tail wheel. A T— 7 4  (PT 6A-6) sing le-stage , free-power-turbine, 550-
s. hp . eng ine drives a three-bladed, reversible-pitch, ful l-feathering,
constant-speed HC-B3TN-3 propeller.  The fuselage and the detach-
able , single-s t ru t  mounted , constant-chord wings are semi-monocoque
structures .  The Turbo-Beaver  is essentially a U-6 (Beaver) with the
exception of the powerplant , extended fuselage , a small ventral fin ,
wing fe nces , and a redesigned vertical  fin and rudder. (See inclosure 1
for a detailed descr iption of mater ie l .

6. Scope. The US Army Aviation Te3t Board conducted tests in
the vicinity of Fort Rucker , Alabama, to evaluate the military potential
of the Turbo-Beaver  during the period 3 to 14 May 1965. The test
program included 26 hours  (5 hours for  USAATA) of comparative flight
evaluat ion using a s tandard  U-6  (Beaver )  and the Turbo-Beaver .  The US
Army Aeromedical Research  Unit (USAARU) and the US Army Board for
Aviation Accident Research  (USABAAR ) assisted the USAAVNTBD by
conducting , respectively, illumination/sound level tests and c rash-
worthiness-operat ional  safety evaluation.

7. Findings.  Detailed f indings may be found in inclosure 2.

a. Interior lighting was poor .

b. Exhaust fumes entered the cabin area.

c. In the test configuration , the forward c. g. was exceeded •

with full fuel and a crew of two.

3 Ii
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d. The propeller could be inadve rtently reversed in
fli ght.

e. The fuel could be shut off when the approach mode was
changed to the normal mode by inadvertently going beyond the normal
mode position.

f .  Seat and restraint  systems were below minimum crash-
worthiness requirements.

g. The Turbo -Beaver compared with the standard Army U-6
Airplane had the following advantages:

( 1) Reduced ai rcraf t  basic weight

(2) Increased cargo capability in size , shape , and amount
of payload

(3) Reduced maintenance requirements

‘1(4) Reduced operating cost (primary consideration was
POL requirements)

(5) Increased airspeed

(6) Increased mission range

(7) Increased STOL performance

(8) Increased service ceiling and climb capability

(9) Reduced noise level

_ _ _  
J
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8. Conclusions. The Turbo-Beaver possesses mil i tary potential
as a STOL f ixed-wing utility a i rc ra f t  and offers improvements over
the U-6  Airplane in capability and maintenance suitabil i ty at a reduced
operating cost. For Army use , however , modifications of the interior
lighting,  crash wor thi ness , and operational safety aspects would be
required.

9. Recommnendat 1-Jn s. None.

5 m c i  ,ç4i RAYMOND E . JOHNSON
1. Detailed Description Colonel , Artillery
2. Details of Test President
3. Weight and Balance Forms
4. USAARU Report (Cock pit Light Stud y)
5. USAARU Report  65-4

- 

- 6. USABAAR Report
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The Turbo-Beaver  and the U -6

1. External . The Turbo-Beaver  is an al l-metal , hi~ h -~vin~ mono-
plane.

- -ia. The basic a i r f r a m e  of the U-6 was use d in the T u rb o - B e a v e r .
The nose cowl was s t reamli ’~ed to f i t  the gas- tu rb ine  eng ine , and the
fuse lage  was lengthened  30 inches  jus t  fo rward  of the leading ed ge of
the wing. These  modif icat ions i n c r e a s ed  the fuse lage  leng th  by f ive
i t et .  The rudder assembly was redesi gned and inc reased the hei ght of
the a i rp lane by seven inches.  The ri g ht c rew compar tment  door ~V i S

chan ged  to a double door 40 inches  hi g h and 46 inche s wide. The two-
bladed propel ler  was re placed by a three-bladed , r eve r s ib le-p itch , full-
feathe r ing type with the same d iamete r  (8 f t .  6 in . ) but a l a rge r  pitch
ran ge (-14 1/2 degrees  to +87 d e g r e e s ) .  -

•
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- • Crew compartment  with ri ght double door open.
(Note small  window over closed left double d o o r s . )

n

b. The addi t ion  of a small window over the c rew compar tment  - -

door , which w a s  moved 30 inc hes fo rward  of the wing,  and enlar g ing of -

the overhead windows great ly increase d pilot visibi l i ty.

2 . i n t e rna l .
4’

a. W~~lft and hei g ht of all compartments  were  unchanged.  The
cabin was l en g t h - n e c l  by 30 inches between the crew and cargo compart-  -

ments .  This e x t en s i o n  inc reased  the f loor area by 10 square feet  and
the cabin volume by 43 cubic feet .

1
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b. Two additional seats were added in the cargo compartment.

c. The oil filler neck was removed from the crew compartment
and placed under the eng ine cowl at the left rear of the engine.

d. The carburetor heat control lever was converted to the
bleed-air heat control lever and provided a more positive temperature
control .

3. Controls and Instruments.

a. Flight. The fli ght controls and flight instruments were
identical with those in the U-6 . A throw- over control column was pro-
vided in the test  a i rcraf t , but a dual column is also in production. The
fuel p ressure  warning lig ht , located in front  of the pilot on the U -6 , was
converted in the Turbo-Beaver to a stall-warning indicator light.

b. Engine/Propeller ControiB . The engine/propeller controls
were located on a quadrant at the top of the pedestal in the crew corn-
partment and consisted of a power lever and a standby power lever ,
each with a f r ic t ion  lock , Other controls included an engine fuel lever ,
a propeller-overspeed (secondary)  governor test switch , and a propel ler-
feathering control knob. 

-

( 1 )  The power lever co~itrolled the eng ine speed and propeller
pitch in both forward  and reverse  pitch ranges.

(2) The standby power lever was used when the automatic
N 1 fuel control malfunctioned. The standby lever manually overrode
the fuel control unit and controlled only the fuel flow to the eng ine. The 

- 
-

propeller pitch setting was then controlled by the main power lever .

(3)  The eng ine fuel lever had a three-position switch:  OFF ,
NOR MAL-IDLE , and APPROACH-IDLE.  The NORMAL-IDLE position
was used during all operations except landings. In the NOR MAL-IDLE
position , the N 1 fli gh t - id le  speed was 52 percent ; in the APPROACH-
IDLE position , the N 1 flig h t - id le  speed was 75 percent. Thi s provided
rapid response to power demands during approaches and aborted land-
ings. -;

(4) The propeller feathering control knob was located
d i r ec t l y below the fuel  control l ever .  Regardless  of the power lever
sett ing,  the knob when pulled out fea thered  the propeller and unfea thered  

—

the propeller  when pushed into i ts  normal position.

1—3

— - ror O~~TCTAL ‘t3~~-~~~..T



_ _ _ _ _ _ _ _ _ _ _ _  • ~~~~~~~~~ _ _ _ _  _ _ _  - ----~~ - - -~~ w ~~~~~~~~~~~~~~~~~~~ 
- - •

~~~~~ U r1’I CTAL TT~E ONt~~

_  1’
- ~~ ~‘~‘ (1~~~~~~~~~~~~~

’ ...iiri
iri ~~~ _ _ _ _

-

~~~ ~i~~
_

4 ~~~~~~ $ 

• —

~~~~~~~~~~~~

& c 
~~~~ I. ~~~~~~~

~r1 ~~~~~~~~~~~~~~~~~• ~ ~~~~~ r
I,

Eng ine i n s t r u m e n t  and control  panel - 
-

1-4 
. • 

.-

~~~~R-~ r r1elAL 1J~ P~ O!~L’Y~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - - 
~~~~ 

.
~~ j - i~T~~.—1.-~~~ ~~~~~~~~~~~~~~~

(5) The overspeed governor test switch located to the ri ght
of f lap-posi t ion indicator was used to test the operation of the propeller
overspeed governor on the ground .

c. Eng ine /Propel le r  Ins t rumen t s .  The eng ine /propel le r
ins t ruments  were mounted on an er.g ine ins t rument  panel on the face of
the pedestal.  The ins t rumen t s and warning li ghts were:  a turbine torque -
meter , turbine inlet t empera tu re  gauge , gas generator  (N 1) tachometer ,
a p rope ller tachometer , f uel  quant i ty  gauge and oil temperature  and oil
p ressure  gauges , l ow- fue l  level , and p r e s su re  warning li ghts.  A pro-
peller pitch-posit ion indicator was located on the fo rward  bulkhead
dir ectly above the eng ine/ propel ler  control quadrant (where ADF radio
compass indicator was located in U-6 ) .  This pi tch-posi t ion indicator
(beta m e ter ) s howed the pr opelle r blade angle in low and rever se pitch
(+11 degrees  to -14 degrees )  and was a p r imary  ins t rument for  powe r
approache s and landings.

d . General.  All other e lectr ical  switche s and c i rcui t  b reakers
were  the same as on the U -6.  The avionics were not standard , but there
was suff ic ient  room both on the console and in the baggage compartment
to install the standard US Army U -6 avionic package as outlined in
re ference  b , basic let ter .

-I
4. Fuel System. The fuel  sys tem consisted of t h ree  fuselage tanks

located beneath the cabin floor and non-jet t isonable  wing- t i p tanks .  The
center tank consisted of two ce l l s .  All fue l  f lowed to the eng ine f rom the
cen ter tank under p re s su re  f rom an e lec t r i c  boost pump. Fuel was
t rans fe r red  f rom the f ron t  and r ea r  tanks  to the cente r tank under p r e s s u r e
f rom the electric boost pump and cont ro l led  by a fuel  t r a n s f e r  valve and
selector. Fuel was t r a n s f e r r e d  [r u m  the w i ng -t i p  tank s to the center  tank
by gravi ty  feed.  In the event of boos t -pump fa i lu re , the f uel could be
pumped by the eng ine -dr iven f u e l  pump f rom any selected f uselag e tank
up to an altitude of 6 , 000 feet .

S
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DETAILS OF TEST

A. Introduction. Prior to f l ight  test ing,  a Turbo-Beaver , S/N CF-
SCI, and a standard US Army U-6 , S/N 53-2795 , were  weig hed , measured ,
and airspeed indicators and al t imeters  calibrated. The U-6  was equipped
with a new R-985-39  eng ine , which had been operated 8 hours  and 40
minutes prior to the beg inning of test .  The T-74 eng ine installed in the
Turbo-Beaver had been f lown 133 hours  prior to this test. The Turbo-
Beave r was cer t i f ied for  a maximum indicated airspeed (lAS) of 148
knots in calm air , but was res t r i c ted  to 122 knots in turbulent air be-
cause of resul t ing shear forces  on the a i r f rame .

B. Tests .

1. Physical  Charac te r i s t ics .  The physical character is t ics  of
the Turbo-Beaver  w e re  compared with those of the tJ-~6. The Turbo -
Beaver and the U — 6  were  measured with results  as follows:

a. Ex te rna l .

U-6 Turbo-Beaver

W i n g  span 48. f t .  0 in. 48 f t .  0 in.

Chord 5 ft.  2 in. 5 f t .  2 in.

Lengt h (propeller s p inne r
to rudder  t ip)  30 ft .  5 in. 35 f t .  4 in.

Hei ght (tail wheel  on
H g round, p ropeller ‘

— 
ver t i ca l )  10 f t .  5 in. 11 f t .  0 in.

W heel tread ( cente r t o
c e n t e r )  10 f t .  2 in. 10 f t .  2 in.

E leva to r  span 15 f t .  10 in. 15 f t .  10 in.

Propeller  d iameter  8 ft .  6 in.  8 f t .  6 in.

Propeller ground
clearance (level
at t i tude)  1 ft .  0 in. 1 f t .  1 in.

12-
!
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U-6 Turbo-Beaver

Propeller ground clear-
anc e (tail wheel on

• ground) 1 ft.  9 in. 2 ft. 3 in.

• b. internal .

• Crew compar tment
length (back of
seat to instr ument
panel)  2 ft. 10 in. 2 ft .  10 in.

Crew compartment
width 4 ft .  0 in. 4 ft .  0 in.

Crew compartment
hei ght (seat cushion
to ce i l ing)  3 ft.  2 in. 3 ft.  2 in.

Crew compartment door
width

Left door 1 ft.  11 in. 1 ft .  11 in.
Ri ght door 1 ft.  11 in. 3 f t .  10 in.

Cargo compartment
width 4 ft .  0 in. 4 ft .  0 in.

Cargo compar tment  ‘

floor length 6 ft.  3 in. 8 f t .  8 in.

Cargo compartment
height 4 f t .  3 in. 4 ft .  3 in.

Cargo compartment  door
width 3 ft .  3 1/4 in. 3 ft .  3 1/4 in.

c. Comparative Fuel-Tank Capacitie s. The fuel was corn-
pletel y drained f rom all tanks of both airp lanes. The tanks were refilled
to maximum capacity and the quantity recorded in gallons and computed
in pounds. The results were as follows:

U-6 Turbo-Beaver -~~ 

•

:~~~~-~
US Gal. Pounds US Gal. Pound s

L~~ Front tank 35.7 214.2 52.3 340.0

2-3
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U-6 T u r b o - B e a v e r

US Gal. Pounds US Gal. Pound s

Center tank 35 . 6 2 13.6  68.3* 443.5

Rear tank 25 .5 153.0 24.2  157.3

Wing- t ip  tanks 43* 258.0 43* 280.0

TOTAL 139. 8 838.8 187.8 1220.8

d. We ig ht and Balance.

(1 )  The U- 6  and the Turbo-Beaver  were  weighed and the
center  of g rav i ty  (c. g . )  d e t e r m i n e d .  This weig ht was used to compute
wei~~ht and balance f o r m s  fo r  all t e s t  f l i g h t s .  Neithe r a i r c r a f t  was
equip ped ~- i t h  a s tandard  av ion ics  package; the re fo re ,  a standard basic
wei g ht w a s  computed to d e t e r m i n e  the  available pay load for the 50- and
Z O O - n a u t i c a l  mile miss ion pr , [ l l t - s , wi th  both a i rc ra f t  in a typical US
Ar u u ni~ r .it or , -

U - b  ( ‘b. ) Turbo-Beaver  (lb. )

Basic wi - t (as
3522 2842

Less  n — t a i l e d
a v i o n i c s  — 1 7 9  — 9 4

I Plus s t a n d a r d  UHF
avionics  p a c k a g e~”~ +212 +212

Plus dual c r i t r o l s  +9

Computed  basic wei ght 3553 296 9

I in its
I~~T},e s tandard  CONUS UHF avionic confi guration for the U -6  as out -
lined in the f i v e-y e a r  plan for  US Army a i r c ra f t  standard avionics and - 

-

surveil lance conf igura t ion  ( re ference  b) indicates:

Type No. Nomenclature Wei ght (lb. ) 
-

•

AN/A RC-44 Radio Set (FM) 34. 0 
_
: - -

- v s -•
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U-6 (lb. ) Turbo-Beaver (lb,)

Plus full fuel and oil +885 +1242

Plus crew (one) +200 +200

Operating weight
(minimum crew-
maximum fuel) 4638 4411

(2) The c. g. of the Turbo-Beaver in the test conf iguration
with a crew of two , fuselage fuel tanks f ull , wing t anks full or empty ,
and no cargo was one inch forward  of allowable limits. With the sub-
stitution of the standard avionic package for the test avionics , the for-
ward c. g. limit would not be exceeded in the same conf iguration.

Avionic c onfi g ur a t i o n  cont inued

Type No. Nomenclature Wei ght (lb. )

AN/ARC-55  Radio Set (UHF ) 65 .0

A N / A R N - 5 9 ( V )  Di rec t ion  Finder Set (ADF) 21.0

A N/ A R N - 30D  Radio Receiving Set (OMNI) 25. 5

AN/ARA-3 1 Antenna Group W/Keye r - 6 .0
(FM Homer)

R- 104 1/AR N Marker  Beacon 3 .3

A.N/APX-44 Transponder Set (1FF) 28. 3

AN / ARR - (  ) Auxiliary Rec eiver (FM) 5.0

SB-329/AR Panel Signal Distr (2) 3. 0

MX- 1646/AIC Adapter Headset Microphone 4 .0
(2)

AT- 1108/AR C Antenna (UHF) 3.3

CV-1275/AR C Converter (RMI ) 3 . 0

AT -454 Antenna (FM) 4. 0

2-5 
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2. STOL Characterist ics.  The Turbo-Be aver and the U-6
pe rformed side-by-side STOL takeoffs and landings , using a Fairchild
analyzer  to record data. The wind was variable 4-10 knots f rom 45 to
135 degrees to runway and a density altitude of 2000 feet  at 85°F. OAT .
Results  were  as follows:

a. The Fairchild analyze r  showed that , at both 4500 and
5100 pounds gross weight , the Turbo-Beaver  decreased by 26 percent
the distance required for  takeoff over a 50-foot b ar r i e r .  By reducing
the pitch of the propeller dur ing the approach and r evers ing  the pro-
peller on ground contact , the distance required to land the Turbo-Beaver
over a 50-foot bar r ie r  was reduced by 26 percent at 4500 pounds gross
weight and by 36 percent  at 5100 pounds gross weight . However , when
the Turbo-Beaver was landed over the 50-foot barrier using currentl y-
prescribed power approach technique without reducing pitch or r eve rs -
ing the propeller , the landing distance required was the same as for the
U-6 .

Air Di s tance
Ground To Clear 50- Total

Di s t ance  (ft . ) Ft. B a r r ie r  ( f t .  ) ( f t . )

Turbo - Beaver ~ t 4500 lb. gross weight

Takeoff (takeoff f l aps )  331 282 613

Normal landing (full f laps)  565 508 1073

Reverse  propeller landing
(full f laps)  334 444 778

Av ionic conf igurat ion continued

Type No . Nomenclature Wei ght (lb. )

AS-580A Antenna (OMNI) 4 . 0

AT-780 Antenna (ADF) 5 .0  ~~
- 

—

TOTAL 212.4

2-6
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The Turbo-Beaver  takes off f r o m  a sod strip. ~~
- 

-

Air Distance
Ground To Clear 50- Total

Dis tance (ft . ) Ft. Ba r r i e r  (ft.  ) (ft .  )

-~

- ‘ - U -6 at 4500 lb. gross  wei ght 
—

Takeoff (takeoff f laps)  358 483 841

Landing (full f laps)  518 548 1066

2 -7
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Air Distance
Ground To Clear 50- Total

Distance (ft. ) Ft. Barr ier  (ft . ) (ft. )

Turbo-Beaver  at 5100 lb. gross weight

Takeoff (takeoff flaps) 414 351 765

Normal landing (full f laps) 607 515 1122

Reverse propeller land -
ing (full flaps) 303 451 754

U-6 at 5100 lb. gross  weight

Takeoff (takeoff f laps) 613 422 1035

Landing (full flaps) 509 672 1181

b. The decrease in required landing distance at the hi gher
gross we ight was attributed to the increase in prof ic iency and confidence
gained by the pilots during testing.

c. Landings and takeoffs  were  made over a 50-foot  bar r ie r
on a sod field strip. The resul ts  were comparable to the tes ts  con-
ducted on the prepared runway.

d. In areas  of dry soil and dust , r evers ing  the propeller
left a dist inctive signature , which could disclose a concealed location.  

- 
-

3. Mission Capability.

a. Side-by-s ide , 50-naut ica l -mi le  (NM),  r ad ius -o f -ac t ion
mission profiles were flown at maximum c ru i se  speed power set t ings
(U-6  - 2200 r . p . m .  , 33.7  in. m. p . ;  Turbo -B caver~ - 80 percent  r .p . m. ,
24 lb. torque) ,  3000-fee t  dens i ty  altitude and at takeoff  g ros s  we ight of
5100 pounds outbound. Six hundred pound of c a r g o  were  discharged at - •

the des t ina t ion  and the r e t u r n  f l i ght was f lown at an approximate takeoff

*This power setting produced the maximum cru ise  speed which would
not exceed the 122-knot  airspeed res t r ic t ion  in tu rbu len t  air .

2-8
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Takeoff of the U-6 (above) and Turbo-Beaver  (below)
as recorded by the fl i ght anal yz e r .

- - ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -
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-
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Landing of the TJ -6  (above) and Turbo-Beaver  (below)
as recorded by the f l i ght analy z er .
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gross weight of 4300 pound s (5100 pound s less fuel used minus 600
pounds of cargo discharged).

b. Side-by-side 200-NM radius-of-action mi ss ion  profiles
wer e f lown at maximum range power settings* at densi ty altitudes of
5000 fee t  outbound and 10 , 000 feet  inbound , and at a takeoff gross weight
of 5100 pounds. No cargo was discharged at destination and the r e t u r n
f l i ght was made at maximum gross  weight less fuel  consumed on out-
bound fl ig ht.

50-NM Mission 200-NM Mission
Profile Profile

Turbo-  Turbo-
u - 6  Beaver U-6 Beaver

- - Flig ht t ime 59 m m .  53 m m .  4 hr .  i m m .  3 hr .  15 m m .

Ground speed —

(average)  107 knots 119 knots 9 9 . 3  knots  123 knots

Fuel used (total) 38 gal. 38 gal . 95. 9 gal . 120. 1 gal .

Oil used (total ) 2 qt. None 4 qt. None

Gallons of fuel/flight
hour 38.6 gal. 43.1  gal. 24 .6  gal. 36.9 gal.

Quar t s  of o i l/ f l i ght

- 
- hour 2 4 qt. None . 99 qt. None

Cost of petroleum
(t otal)** $6 . 34 $3.80 $ 15 .92  $ 12 . 0 1

Cost of petroleum /
fl ight  hour ** $6.45 $4.31 $ 3 .97  $ 3 .69

*U-6 at 5000 f t .  density altitude - 1600 r . p . m .  , 28.4 in. m. p. ; at 10 , 000
- ft .  density altitude - 1850 r. p .m. , 25. 3 in. m. p. Turbo-Beaver at 5000 -

~

ft. density altitude, 85% r. p. m ., 24 lb. torque ; at 10, 000 ft. density

altitude , 85% r.p.m. , 23. 5 lb. torque .
**See paragraph 8, Operating Costs.
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c. Using the computed basic aircraft weights as d iscussed
under wei ght and balance , the fol lowing table shows a comparison of

- - the maximum allowable pay load that could be carried on 50- and aoo-
NM missions by the U -6 and the Turbo-Beaver .

50-NM Miss ion 200-NM Mission
Prof i le  Profile 

- 
-

Turbo-  Turbo-
U - h  Beaver U-6 Beaver
( lb .  ) (lb. ) (lb. ) (lb. )

Aircraf t  basic wei g ht
(computed) i553 2969 3553 2969

Minimum crew (p ilot ) 200 200 200 200

• Oil 47 22 47 22

Fuel for  mission plus 378 468 666 940
45-minute reserve  ( t 3  g a l . )  (72 gal. ) ( l i i  gal. ) (145 gal. )

Ai rc ra f t -opera t ing
wei ght 4178 3659 4466 4131

Maximum-allowable
payload ~22 1441 633 969

Maxim um gr oss wei g ht 100 5100 5100 5100

4. Cl imb Capab i~J~y. A 1 - s t  to c o m p a re  l i m b  capab i l i t y  of the
U — 6  and the  Tu r b o - B e av e r  was  ( - n i c l u c t e d  w i t h  the  a i r p lanes at a t ake-
off cro s s  w e i g ht of 5100 : o u r i d s .  Both a i rp lane s took of f together , us in g
a t a k e o f f - f l ap  s e t t i n g  and c l imb ed  on a cons tan t  head ing .  At 300 feet ,
the U-6  continued the  c l im b  115 ~~~~~~ a c l i m b -f l a p  set t ing and the f laps  in
the T u r b o - Be a v e r  w er e  r a i s e d  a f u l l - u p  pos i t i on .  The U - b  reached
a ser v ice c e i l i ng of 15 , 200 f e et  ( i ( i l s i t y  a l t i t ude  in 31 m i n u t e s .  The
T u r b o - B e a v e r  was  s t i l l  c l imb i i ~i: at 350 f ee t  per m inute at 24 , 000 fee t ,
36 m i n u t e s  a f t e r  t a k e o f f .  No fu r t h e r  c l imb  was p e r m i t t e d  by air  t r a f f i c
control because of other a i r c r a f t  in the positive con t ro l  air  space.
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Average Rate of Climb

Density Altitude U-6 Turbo-Beayer

0-5000 ft .  875 f t .  1mm . 1200 ft. 1mm .

5000 f t .  - 10 , 000 ft. 625 ft. 1mm . 1200 ft. 1mm .

10 , 000 ft. - 15 , 000 ft. 320 ft. 1mm . 800 ft.  1mm .

15 , 000 ft. - 20, 000 ft. 450 ft. 1mm .

20 , 000 ft. - 24 , 000 ft. 360 ft. 1mm .

5. Suitability of the Aircraft Configuration.

a. Ground Handling. The ground-handling characteristics
of the U-6 and the Turbo-Beaver  were identical. Each aircraft  could
be pushed or pulled by two men over paved or sod surfaces. One man 

-

could pull or push the airplanes on level paved surfaces using a tail-
wheel tow bar. A small aircraft line tug, using a tail-wheel tow bar,
was used to tow the airplanes for routine gz~ound handling. Because of
the extended length of the Turbo-Beaver , the forward towing tow bar,
which attaches to the main landing gear could not be used; the three-
bladed propeller inte rfered with the operation of the tug.

b. In te r io r  Lig hting . A subject ive  evaluation of the cock-
pit li ghting was made by the US Army Aeromedical Research  Unit
(USAARU) dur ing dayli ght and ni ght i n - f l i ght envi ronment  (see inclosure
4). The following deficiencies were noted:

(1) Some of the instruments were not adequately illu-
minated. The gyro-vacuum , external temperature and voltage indicator ,
beta meter , and clock had no illumination.

(2) Markings on controls , instructions , and name
plates were inadequately i l luminated.

- 

(3) Reflections were present on the windshield during
both day light and darkness. 4

(4) The cabin light interfered with pilot night vision.

2-13 
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T u r b o - B e a ve  r c rew  c o m p a r t m e n t  and i n s t rumen t  panel

H
(5)  No spare  lamps w e r e  provided .

(6)  The landing li g ht shone into the cockpit  and inte r-
fe red  with  v is ion  du r ing  landing .

(7)  D i s t o r t i o n  was not iceable  in the  windshie ld .

H
- t- c. Human  Eng i n e e r i n g.  The cock pit a r r a nge m e n t , size ,
• - and configuration we r e ident ica l  w i t h  those  of the U - o . All cont r ols

I could be operated by the crew when wearing winter clothing.

- 2- 14
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d. Noise Level. An evaluation of the noise spectra of the
Turbo-Beaver was conducted by the US Army Aeromedical Research
Unit (USAARU). The USAAR U report (Report No. 65-4) is contained
in inclosure 5.

e. Visibility. When the 30 inches were added to the cabin
area , the crew compartment was moved forward in front of the leading
edge of the wing. The overhead windows were enlarged. A large win-
dow was placed behind the crew compartment door and a small triangular
window was added over this door. These modifications increased the
visibility to a great extent. This increase was particularly ev ident in
steep turns. The nose-high attitude on climb-out made forward visi-
bility poor but in the three-point and level-flight attitude , the smaller
engine cowling increased the visibility approximately 50 percent.

A —

f. Cabin Configuration. The cargo compartment doors
were the same size as the U-6; however , the r ight crew compartment
door was made into a larger double door. The loading and unloading
of long items such as stretchers , rotor blades, etc., were made
easier by loading through the left cargo door , extending the front end
out the right double door , turning the rear of the load into the cabin

- - 
and sliding the front end back in the double door. The loading techniques
for all other typical utility loads in both a i rp lanes were comparable.

— The additional length of the Turbo-Beaver  cabin accommodated addi- 
-

tional cargo bulk and provided more work space for the loading team .

g. Safety. The US Army Board for Aviation Accident
Research  (USABAAR ) conducted a safety evaluation of the Turbo-Beaver
on 13 May 1965 (inclosure 6). These items were found to be below

¶ minimum safety requirements:

(1) Exhaust fumes entered the cockpit and cargo area.
These fumes were extremely heavy in the aft cargo area. This was
considered very detrimental to crew and passengers.

(2) The aircraft was one inch out of the maximum for-
ward c. g. limit when loaded with full fuel and two people in the pilot ’ s
compartment. It took 100 pounds of weig ht in the aft cargo compart-
ment to offset this imbalance.

2-15
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(3) It was very easy to reverse the propeller in flight.
The power quadrant was not designed to prevent this or to furnish ade-
quate awareness to the pilot of impending reversal .

(4) The fuel control lever design permitted inadver tent
shut-off of the fuel.

(5) The eng ine inst rument  location was v e ry  poor. The
eng ine and propeller tachometers  were located on the lower middle

— panel and were very  diff icult  to read. The ins t ruments  were  very small
and would present quite a problem in reading them dur ing  a ni ght emer-
gency.

(6) The seats and res t ra int  system were ve ry poor . U

The seats were attached to hard point s in the floor. However, the seat
itself was made of tubular steel with st ress  Concentrations at the tie -
down point. Seat belts were attached to the seats. The entire restraint

- system was far  below minimum crashworth iness  requi rements .  - 

- -

6. Ease of Maintenance. Maintenanc e of the Turbo-Beaver
was per formed by the manufac turer ’s representat ives  throughout  the
test and monitored by USAAVNTBD personnel.

a. A i r f r ame  Maintenance. Due to the l imited fl y ing time
requi red  by the test , only organizational maintenance (prefl i g hts , post-
fli ghts , and dail y inspect ions)  was pe r fo rmed .  The a i r f rame  inspect ions
of the U - 6  and Turbo - Beaver were  so similar that the d i f fe rence  in man-.
hour requ i rements  was considered neg li gible. However , in comparison
with the U-6 , there  appeared to be many fea tur es o~ the Turbo-Beaver
which would ass is t  the mechanic in p e r f o r m i ng  his dut ies  more  easily
and reduce the special tool r e qu i rement .

b. Engine Area. All eng ine components were easily
accessible . One piece of hinged cowling under the eng ine exposed the
complete lower part of the eng ine. A large f ront  top panel secured at
the top and sides by spring-loaded fas teners  provided easy access to
the forward part of the eng ine. Two pieces of hinged paneling at rear

- - top side provided easy access to the accessory section. This use of - : _ ‘
_ -
,

snap fasteners and hinges on access panels provided easier engine access
and larger work space than did the large engine cowl of the U-6.

- — U -
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c. cockpit Area .  The oil filler neck had been removed
f rom the copilot’ s side of the cockpit. Oil service was at the top aft
section of eng ine area. This e 1imin~~ted the problem of oil spillage in
the cockpi t a rea , which was preva len t  in the U-6 .

d. Cabin Area .

(1)  The st ick-on and snap- type sol1nd p r o u f 1 I l~ was
readily removed and replaced. As a result , upper controls for th e
flaps and ailerons were more accessible.

-
• 

(2) Fuel tanks under the floor of cabin and cockpit .c’ere
reached by removing the f loor;  however , the forward tank had been
moved further forward in the ah-er~tf t , and the pi lot  and copilot seats
had to be removed in order  to inspect this cell.

e. Underside of A i r c r a f t .  All lower f l ight  controls were  A

accessible through cm access panel. There  was much more room to
work in this area than  in that of the  U -6 .

f. Powerplant. The powerplant did not require a scheduled -

inspection during the test; however , experienced turbine mechanics
were utilized to stud y the eng ine and a i r f r ame maintenance manuals
and phy sically remove the engine cowl in order to estimate the man-
hour r equirements for removal and installation of the PT ÔA-6 eng ine.
The following comparison is shown with the U-6  R-985-39 engine ;

* U-6 Turbo-Beaver
R- 985-39 PT6A-6

Time to remove 30 man-hour s 6 man-hours  - -

Time to build-up and install 45 man-hours 10 man-hours

Time between overhaul (TBO) 1400 hour s of 600 hours of
operation operation

7. Transi t ion-  Training Requirements.  The tr ansition- train-
ing requirements  for normal  s ta r t ing  and shutdown and r iontactical flight
requirements were  minimal .  In o r d e r  to take full advantage of the
braking action of the reversible propeller , a change in short-field
technique was developed. This technique required additional pilot
proficiency and confidence in the aircraft.

~~~~
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8. Operating Cost. The table below shows the comparative
operating costs of petroleum products only. During the short test
period , no si gnificant maintenance was performed.

U -6  Turbo-Beaver

Fuel used per flight hour 22 3 gal 28 5 gal

Oil used per flight hour 1.3 qt. None

Fuel cost per flight hour r

(115/ 145 — 16~ per gal.
- JP-4 - l0ç ~ per gal. ) $3 .57  $2.85 - - -

-

Oil cost per flight hour

(13~ per qt. ) $ . 17

Total ~~ st per fli ght hour
for tnis test. $3.74 $2.85

1
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WEIGHT AND BALANCE CLEARANCE FORM F 
~~~~~~~~~~~~~~ 

FOR UZI IN
TRANSPORT *0 v ,~~~~i ua 0 

r o I-1J-4O~~
fUSS REVIRSI FOR TACTICAL MISSIONS) I f ,  ~~~~ — 

ANOI4l-~~
DATE AIRCRAFT TVPE FNGSS HONE RTATION

5 May 1965 Turbo-Beaver Local 
j 

Ft. Rucker , Ala.
M~~ION/TRIP/FLIQHTiRIO. SERIAl. NO. 10
Air speed calibration CF— SC ) Loc,j Maj. Mierswa

LIMITATIONS R ___ WEIGHT ‘INDEX OR
(~~NOfTION TAK!OF~ J LANDII G 1 ~~ —~ _________________________ —

GROSS WEIGHT ~~~~~~~~~~~~~~~~~~~~~~~~~~~ j
sioo -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

° 

~~~~~~~~~~~~~~~~~~~
X G T ~~RA/ II ) 4222 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ CREW (No.) 4 0 2 - - ~~ ~ . ~~ 2
OP ERA TIN G WEIGHT -~ —~ 

-
~t~---_. _ CREW S IAGGAGE

N-US ESTIMATED LANDING _ >‘Z~~~~~ L ~~~~~~~~~~~~ 5 STEWARDS EQUIPMEIUT

OPERATING WEIGHT 6 EMIRSEN CY EQUIPME N T
~~ (P4/ f)

7 EXTRA EQUIPMENT
Ii. f~ AU.OWAULE LOAD (P4/. ) 878 1837 —

0 ’ ~~~ SM.4LLE8Tf ~~~i) 8 OPERATiNG WEIGHT 
— 3 2 ~i .3 2 — ~ a a t

Z!: • .  PROM 195 0 I D (~1 M A C~~~~IN.) 9 TAKEOFV FUEL ( j 47 QSi~) 
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D EPARTMENT OF THE A R M Y

U.S  ARMY AEROMED ICAL RESEARCH UNIT
Fort Rucker , Alabama 36362

USAARU - LCR 13 May 1965 _ 

-

SUBJECT: Cockpit Light Study on the Turbo-Beaver U-6 (Model DHC-
2, Mark III)

TO: President
United States Army Aviat ion Test Board
ATTN: Major Mierswa
Fort Rucker , Al abama 36 362

An evaluation of the cockpit lighting was made during day lig ht and
ni ght in- flig ht environments.  Subjective evaluation was performed due
to the t ime requi red  for a more thorough study. This was accomplished
in accordances  with  the s tandard USAARU cock pit lig ht stu dy review
procedure . Resu l t s  of this evaluation are as follows :

a. A r e  all ins t ruments  adequately illuminated? No - gyro
vacuum , external temperature , clock , generator  charge and beta meter .
Of these , beta meter  is cr i t ical  for landing and rapid descents.

b. A r e  they illuminated uniformly ?  No. Is there suffic ient
intensity ? Yes .

c. Is illumination controllable to very low intensi t ies?
Yes (Rheos ta t ) .  Only fli ght instruments  are  on rheostat .  The radio
panel lig hts a re  on dim or br i ght only.

d. A r e  markings  of instruments readable? Yes .  Only
the f l ight  i n s t r u m e n t s  are illuminated , readable. Of these the oil 

A
pressure gauges are hidden behind the control yoke.

e. A r e  all controls , ins t ruct ions, and namep lates
adequatel y illuminated ? No.

- -
- 
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USAARU-LCR i3 May 1965
SUBJECT: Cockpit Lig ht Stud y on the Turbo-Beaver  U -6  ( Model DHC-

2, Mark  III)

f. A r e  th e~’ i l luminated u n i f o r m ly ?  Y- ’ . Is the re  sufficient  -

intensi ty ? No.

g. Is i l lumination controllable to very  low in tens i t ies?  No ,
not on panel - only main flig ht in s t rument.

h . A r e  mark ings  on controls , ins t ruct ions  and namep lates - -
-

readable ? Dur ing  day li ght or auxil iary li ghting modes only.

i. Is the in tens i ty  of l i i i h t i n g  for some instruments  and
controls control led  separate l y ?  Yes  - main ins t rument  on rheostat , 

Uradio on hi gh low switch .

j. Is flood li ght in g p r ovi d ed?  N o ( only by adjusting spotlights
Gr imes , type C-4A) .  Is the li ght s tandard  red ? Yes .

k. Is the power source independent of normal li ghting circuit ?
No , All li ghts a re  on the main b at t e r y  circuit .

1. A r e  t h e r e  any sources of light which give other than standard
red li gh t ?  Y c s .  Adjus tab le  Gr imes  and the cargo compartment.

m. A r e  the re  any  re f l ec t ionE - n  the windshield , windows ,
canopy or o t h e r  r e f l e c t l n L  surfaces  which in te r fe re  with v i s ib i l i ty  inside
or outs ide t L~ coc kp i t?  The d e f r o s t e r  ref lects  in lower par t  of wind-
shield du r in ~ dav 1 t i ~}i t ;  i ns t r u m e nt s  re f lec t  into the windshield at ni ght.

Is t h e r e  li ght leakage into the cockpit f rom other compart-
n-ients ? Yes .  No shield f rom cargo to pilot compartment.

o. A r e  spare  lamps provided in suff ic ient  quant i ty  and easily
a c c e s s i b l e ?  No .

p. A r e  all i n s t r u m e n ts , i n s t ruc t ions , nameplates , and control
mark ings  r e a d a b l e  in day lig h t ?  Yes .

- 
- q. Can ‘~v~~rn ing  and caut ion lig hts be dimmed sufficiently for

nig ht o p e r a t i o n ? Y e s .

4’ 4-2
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USAARU-LCR 13 May 1965
SUBJECT: Cockpit Light Study on the Turbo-Beaver 11-6 (Model DHC-

2, Mark III)

r.  Are  warning and caution li ghts of sufficient intensity for
daylight use? No.

s. Are  warning and caution lights on the main dimming cir-
cuit ? No.

t. Is lighting provided in accordance with the aircraft detail
specification? Unknown.

u. Is the light adequate for reading ? Yes .

v. Does the light cause g lare to cockpit? No.

w. Is there adequate general illumination for the compart-
ment? Yes.

x. Do any of the exter ior  ‘dg hts provide glare in the cockpit? ;-
Yes. The landing lig ht shines ii~to the cockpit and in ter feres  with
vision during landing. -

y. Is exterior li ghting prc -~-t ~iIed in accordance with FAA ?
Yes.

z. Distortion was noticeable in the windshield. —

- 

-- 1s f Robert  W . Bailey
- 

~ / t /  ROBER T W . BAILEY —

- -~ Lt. Colonel , MSC
Investigator

F- 
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DEPARTMENT OF THE ARMY
U. S. ARMY AEROMED ICAL RESEARCH UNIT

FORT R U C K E R , ALABAMA 36362

USAARU LCR 28 May 1965

SUBJECT: Noise Spectra of the Turbo—Beaver

TO: President
United States Arm y Aviation Test Board
ATTN: Major Mierswa
Fort Rucker , A labama 36362

• Attached is an advanced copy of USAARU Repo rt 65—4 in acco rdance
wit h your request for information about the Turbo-Beaver.

I m d  ROBER T W . BAILEY
as (dupl) Lt Colonel , MSC

Commanding
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NOISE SPECTRA OF THE TURBO— BEAVER

INTRODUCTION

A D.Hovillond Turbo-B.av.r was nod. availabi. to th. A.rom.dka l

Research Unit for measurement of noise spectra. The Turbo—Beaver is an all

metal aircra ft with high Wing, a sing le engine and fixed landing gear, It is

I - powered by a Pratt and Whitney PT6A-6 engine which is a single—stage free

power turbine. The propeller is a constant speed HC—B3TN—3 whkh is 102

inches in diameter, reversible pitch and has full feathering capability.

PROCEDURE

Measurements of the internal noise sound pressure levels were made

during taxi, take—off and cruising power configurations at various positions

in the aircraft . The sound pressure level of the full audio spectrum (FAS)

and ten octave bands were measured at positions near the co—pilot ’s seat,

the right passenger ’s seat in the first row behind the pilot ’s seat, the left

passenger’s seat in the second row, and the rear seat.

INSTRUMENTATION

The sound pressure ~eveI •.ieosurements were made with a Bri)eIl and

Kjaer precision sound level meter type 2203, a Br~el and Kjaer 4132 con-

denser microphone and a Brtel and Klaer type 1613 octave—ba nd filter set.

An acoustica l calibration of the microphone and sound level meter was

accomp lished with a B,4Je1 and Klaer type 4220 pistonphone.

- -~~~~~ _ _ _ _ _ _  _ _ _ _ _ _  - —I 
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In the tables and figures where results of the octave—band analysis

are given, the center frequencies 
~~C

) are defined as the center of each

octave-bend of which the 3 db attenuation cut—off frequencies below and

above on a logarithmic scale are f
~/(f

’
~~

nd 
~ 

x (~~~~respect ;ve Iy.

The Brdel and Kjoer type 1613 octave-band filter set yield a 40 db per

octave s lope from the cutoff frequencies . Table 1 contains the center

frequency 
~~~ 

and the cutoff boundry frequencies for each of the ten octave

bands measured with the Br~Jell and Kjaer fi lters. b lue 2 contains similar

data on the General Radio filters that were used to analyze the noise spectrum

- -  
of U—6A the results of which ore given in USAARU Report No. 64— 1. 

- -

RESULTS AND DISCUSSION

Table 3 contains the sound pressure level measured under taxi, slow 
‘N.

‘
~ cruise, normal cruise and take-off conditions. The range of overall levels of

the full audio spectra extended from 94 db to 112 db under the various power

sett ings. The rank order of the power conditions with respect to sound pressure

level (from the lowest to highest) was tax i, slow cruise, normal cruise and take—

off for the full audio spectra and all octave—bands except two. The octave—

t bands with 125 cps and 500 cps as center frequencies had higher sound pressure

levels in the normal cruise condition than was measured in the take—off condition.

2
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TABLE 1 
. -

~~

Center and Boundry Frequencies of the BKel and Kjaer Type 1613-
Octave—Bond Filter Set

- Center Frequencies Boundry Frequencies 
-

Lower Upper

31.5 cps 22.3 cps 44.5 cps 
-

— -
- 

63 cps 44.5 cps 89. 1 cps

125 cps 88.4 cps 176.8 cps

250 cps 176.8 cps 353.6 cps

500 cps 353.6 cps 707. 1 cps

1000 cps 707.1 cps 1414. 2 cps 1

2000 cps 1414. 2 cps 2828.4 cps

•

~~ 

4000 cps 2828.4 cps 5656.9 cps

8000 cps 5656.9 cps 11313.7 cps ‘Nj

‘16000 cps 11313.7 cps 22627.4 cps

3 
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TABLE 2

Center and Boundry Frequencies of the General Radio
Octave-Band Filters

Soundry Frequencies
Center Frequencies Lower Upper

~~~~C
)

53.0 cps 37.5 cps 75 cps

106. 1 cps 75 cps 150 cps

• 212. 1 cps • 150 cps 300 cps

424.3 cps 300 cps ‘ 600 cps

848.5 cps - 600 cps - 1200 cps

1697.1 cps 1200 cps 2400 cps

3394. 1 cps 2400 cps 4800 cps

6788. 2 c~ 4800 cps 9600 cps

4
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Figure 1 depicts the spectra contours of the taxi and take—off conditions. The

area between these contours may be considered to be the sound pressure level

limits of the various portions of the spectra under all operating conditions of

the aircraft.

Table 4 shows the sound pressure leve l values determined from an

octave-band analysis of the noise at various positions in the aircraft . The

range of variation of sound pressure levels of the full audio spectrum was 4 db.

The peak sound pressure level at all positions was in the band with 125 c~

center frequency.

Figure 2 shows spectra contours of the U-ÔA and the Turbo-Beaver.

The values of sound pressure levels for the U—6A were taken from USAARU

— 
Report No. 64—1. These measurements were made with General Radio octave—

band filters whereas the measurements of the Turbo—Beaver were made with ‘N.

BrUel and Kjaer filters. The values of the center frequencies on abscissa are

plotted in their true relationship on a logarithmic scale which makes the com-

parison of the two spectra valid. The values in the Turbo—Beaver spectrum

contour were taken from the right ear of the co—pilot. These measurements

were considered to be the most comparable, of these available, to the set of

the measurements taken at the left ear of the U—M pilot. Both positions were

at ear level and near the side of the aircraft.
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The differences between the two spectra are as one might expect in

a comparison of the noise of a turbine and reciprocating engine. The U—6A

has higher sound pressure levels below the octave—bands center around 424

and 500 cps and lower sound pressure levels in all octave-bands above these

frequencies. The overall level of the full audio spectrum was ‘116 db SPL in - 
- -

the U—U and 111 db SPL in the Turbo—Beaver.

In an evaluation of the noise spectra of the two types of aircraft one

must consider more than the absolute level of the spectrum. The effective

levels at the ear with earphones, or earmuffs is a more important consideration.

While it is true that the Turbo—Beaver has higher sound pressure levels at the

high frequencies, it is also true that these frequencies are easily attenuated.

Almost any type of earphone or earplug will yield enough attenuation to make

the effecflve sound pressure level of the high frequencies below 85 db. There—

fore, in view of the high sound pressure levels of the low frequency components

of the U-U and the difficulty of attenuating these frequencies, the U—6A is

considered to have a less desirable type of noise spectrum from a hearing con-

servat ion viewpoint. -

CONCLUSIONS:

The noise spect ra of t he Turbo—Beaver was measured in various positions
~
-. -

- ~~~- 
- - in the aircraft under taxi, take—off and cruising power conditions. These measureme nts

4- -
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4 were comp ared with similar measurements taken in the U—U as was reported

- 

- 

in USAARU Report No. 64-1. A comp arison of the data collected on these

type of aircraft show that the Turbo-Beaver has an overall level of the full

audio spectrum 5 db less than the U—6A . Also , the Turbo—Beaver had three

¶ octave-bands lower sound pressure levels below the band centered around

424 cps. The U—6A had lower sound pressure levels in the high frequency -- 

- 

-

port ion of the spectrwi. -

In view of the shap e of the noise spectra of the two aircraft and - 
N

the nature of the atte nuation cha racteristics of most eQrphones, earmuf fs 

I

and earplugs it is considered that the U—U has the most undesirable noise

spectrum.

F The US Army fechnica l Bulletin TB MED 251 of 25 January 1965 
‘N.

reqUires that personnel wear ear protection who are subjected to relative ly

steady broad-band nOises of sound pressure levels of 92 db in the 150-300 cps

and 85 db at all higher octave—bands throu gh 9600 cps . The sound pressure -
~
‘ I

leve ls in the Turbo—Beaver and the U-U are above these levels and there-

fore require measures be taken fo r conservation of hearing for both maintenance 4 1

and operating personne l. ,-

11
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~ FOR OL?1CIAL ~!I OTILT~~

UNITED STATES ARMY
BOARD FOR AVIA TION ACCIDENT RESEARCH

Fort Rucker , Alabama

BAAR-I 26 May 1965

SUBJECT: Aviation Safety Evaluation of DeHavilland Turbo-Beaver
Aircraf t . USA TECOM Project  No. 4-5-1020-01

TO: President
US Army Aviation Test Board
Fort Rucker , Alabama

1

1. USABAAR conducted a safety evaluation of the subject aircraft
on 13 May 1965.

2. The following items were found to be below minimum safety

requirements:

a. Exhaust fumes entered the cockpit and cargo area. These
fumes were extremely heavy in the aft cargo area. This is considered -

very detrimental to crew and passengers.

b. The a i rc ra f t  is one inch out of the maximum forward C. G.
limit when loaded with full fuel and two people in the pilot’s compart-
ment . It takes 100 pounds of weight in the aft cargo compartment to
offset this unbalance.

c. It is very easy to reverse  the propeller in fli ght. The
power quadrant is not designed to prevent this or to furnish adequate
awareness to the pilot of impending reversal.

d. The fuel control lever is so designed as to permit inadver-
tent shut off of the fuel.

e. The engine instrument location is very poor. The engine

and propeller tachometers are located on the lower middle panel and
are very difficult to read. The instruments are very small and would

- present quite a problem in reading them during a night emer gency.
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f. The seats and restraint system are very poor . The seats
are tied down to hardpoints in the floor . However , the seat it self was
made of tubular steel with stress concentrations at the tie-down point .
Seat belts were attached to the seats. The entire restraint system
was far below minimum crashworthiness requirements.

- - 4. It is recommended that all of the above items be corrected
prior to obtaining this type aircraft for the Army inventory.

l e t  Robert M. Hamilton
/tt ROBER T M. HAMILTON

Colonel , Inf
Director
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C O P Y

DEPARTMENT OF THE AR MY
HEADQUARTERS, U. S. ARMY TEST AND EVALUATION COMMAND

Aberdeen Proving Ground , Maryland 21005

AMSTE-BG 12 Aug 1965

SUBJECT: Letter Test Report , Military Potential Test of the
Turbine-Powered U-6 Airplane, USATECOM Project
No. 4-5- 1020-01

TO: Commanding General , U. S. Army Materiel Command ,
ATTN : AMCRD-D , Washington, D.C. 20315

Commanding General , U. S. Army Combat Developments
Command, ATTN: CDC LnO USATECOM, Aberdeen
Proving Ground , Maryland 21005

-:
1. The subject test report , m c i  1, is forwarded for comments and - 

-

concurrence. ‘N -

2. This command concur s with the conclusion and recommendation
contained in the subject report. . -

3. Distribution of the report in accordance with the •ist  inclosed
with the test directiv e has been directed with the except~on that copie s

‘- were not furnished to forei gn offices or foreign liaison off icers .

FOR THE COMMANDER :

1 m c i  OLIVER H. ASPINWALL , JR.

as Capt . AGC
(AMC - 5 cys) Aset Adrnin Officer
(CDC - 11 cys) - 

-

~ 

~~ - Copie s furnished :
- V (see page 2) 
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