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1. References. t

a. Letter , AMSAV-O, Headquarters, US Army Aviation Mate-
riel Command, 13 December 1966 , subject: “Flight Testing , Primary
and Instrument Helicopter Trainers. ”

V b. Letter , AMSTE-BG, Headquarters, US Army Test and Eval-
uation Command, 3 January 1967 , subject: “Test Directive, Military
Potential Test , Primary and Instrument Helicopter Trainers. ~

c. Message, AMSAV-O-O 02-19007 , Commanding General , US
Army Aviation Materiel Command, 21 February 1967 , subject: “Con- V

firmation of Guidance from USAAVCOM. ”

d. Letter , AMSAV-PAIRO, Headquarters, US Army Aviation
Materiel Command, 24 February 196 7, subject: “re: IFB No. DAAJO1- 
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STEBG-TD
SUBJECT: First Partial Report of Test , “Military Potential Test of

Primary Helicopter Trainers , ” RDT&E Project No.
USATECOM Project No. 4-7-1000-01

Specification for Helicopter , Primary Trainer;” Annex B, “Plan of Test ,
I Helicopter , Primary Trainer; ” Annex C, “Required Content of Techni-

cal Proposals; ” and Annex D, “Format of Proposed IFB (Step Two). ”

e. First Partial Report of Test , USATECOM Project No. 4-7-
1000-02 , “Military Potential Te st of Basic Rotary-Wing Instrument
Trainers, ” US Army Aviation Test Board , 30 March 1967.

f. Plan of Test , USATECOM Project No. 4-7-1000-01, “Eval-
uation of Commercial ‘Off-the-Shelf’ Helicopters as Primary Helicopter
Trainers, ” US Army Aviation Test Board , undated.

2. Background.

a. On 3 January 1967 , the US Army Test and Evaluation Com-
mand directed the US Army Aviation Test Board (USAAVNTBD) to con-
duct a military potential test of commercial off-the-shelf primary
helicopter trainers to assist the US Army Aviation Materiel Command
(USAAVCOM) during evaluation of the first-step proposals (reference

V ib). Helicopter A was received for te st on 26 March 1967 and testing
was initiated on 27 March 1967. Flight and ground tests were completed
on 3 April 1967. Total flight time was 18. 0 hours including mission
suitability tests conducted by the US Army Primary Helicopter School ,

V 
which will be reported through US Continental Army Command channels.

~~

. 

L
b. Personnel of the US Army Board for Aviation Accident Re-

search (USABAAR) conducted a safety evaluation of the helicopter.

3. Description of Materiel.

a. Helicopter A has a fully articulated, three-bladed main ro-
tor and a two-bladed antitorque rotor. It is powered by a 205-horsepower

(Lycorning Model HIO-360-C1B), fuel injection, four-cylinder recipro-
P -

~~~~~ cating engine. The two-place helicopter has side-by-side seats and dual

~~~~
, flight controls. The skid-type landing gear uses air-oil struts to absorb
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STEBG- TD
SUBJECT: First Partial Report of Test , “Military Potential Test of

Primary Helicopter Trainers, ” RDT&E Project No. 
_ _ _ _ _ _

USATECOM Project No. 4-7-1000-01

V landing shock. The cabin area is covered with a skin of laminated fiber-
glass and reinforced plastic. The skin of the semimonocoqu e tail boom

- is aluminum. The engine drives the rotor system through a multiple-
groove belt system and is manually engaged and disengaged by a lever
located between the seats. A sprag overrunning-type clutch disengages
the rotor for autorotation. Two side panels are removable to allow ac-
cess to the horizontally mounted engine. ;

b. The weights and dimensions of Helicopter A are:

(1) Empty weight 1, 472 pound s
L j

(2) Fuel capacity (100/ 130 33.8 gallons (203 pounds)
AVGAS)

(3) Oil capacity (SAE 40) 8 quarts (15 pounds)

(4) Mission gross weight 2 , 050 pounds

(5) Maximum certified gross 2, 150 pounds
weight

~~~~~

. 

(6) Rotor diameter 32 feet

(7) Maximum length of heli- 36 feet, 6 inches
copter with main-rotor

V blade forward

(8) Width of cabin interior 4 feet, 10 inches

(9) Height of main rotor 6 feet V ~~~~

above ground, minimum,
fuselage level (non-

~~ 
rotating)

~~~~~ Of7IJ~1JT. I~~~ C~ LY ,~i..
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STEBG-TD
SUBJECT: First Partial Report of Test, “Military Potential Test of

V Primary Helicopter Trainers, ” RDT&E Project No. 
_ _ _ _ _

USATECOM Project No. 4-7-1000-01

(10) Height of main rotor 8 feet, 4 1/2 inches
above ground, mission
gross weight , flat pitch ,
313 rotor r .p . m. , cyclic
centered

( 11) Maxirnum height , ground 9 feet
to top of rnast

4. Objective. To determine whether the test helicopter meets
those requirements in paragraph 3 of the General Specification which
are determined to be testable.

L j
5. Test Criteria. Annex A of reference Id was the test criteria

for this evaluation.

• 6. Surnn-iary of Re sults. Subparagraph s and appendices contained
in paragraph 3 of the General Specification (reference id)  which were
determined to be testable and were investigated are listed in inclosure 1.

a. The test helicopter met the requirements in the following
subparagraphs of the General Specifications:

3. l . 2 .2 . a  3. 2 . 12 3. 10 .4 3. 13. 1.6
3. 1.2. 2.b 3.4.6 3. 12. 12 3. 13. 1.9
3. 1.3 3.5. 1.2  3. 12. 15.4 3. 13.1. 12
3. 1.4 3. 5. 1.8 3. 12. 15. 5 3. 13. 1. 13
3. 1.6 3.6. 1.7  3. 12. 15. 6 3. 20. d V

3. 2. 1  3.8. 1 3. 13. 1.3 3. 21
3 . 2 .4  3.8. 3 3.13. 1.4 3. 24.a
3. 2 .10 3. 10. 3 3. 13. 1.5 3. 24.c

‘I I
~~~ I

b. The following configuration requirements (other than avionic
equipment) were not met:

.•
‘ 

•
it
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STEBG-TD
SUBJECT: First Partial Report of Test , “Military Potential Test of

Primary Helicopter Trainers,” RDT&E Project No. 
_ _ _ _ _ _V 

USATECOM Project No. 4-7- 1000-0 1

General Specification
Paragraph Number Description Remarks V

d. Landing light switch Switch was located
located on forward end on instrument panel.
of collective pitch con-
trol.

3. 10. 1 Adjustable friction Not provided. 
V

devices on collective
- and cyclic controls.

‘ 1 3. 2 . 8 Engine chip detector Not provided.
warning light.

P V~ 3. 12 . 5 Main-rotor transmis- Not provided.
I sion chip detector

warning light.

3. 13.1. 1 28-volt electrical A 12-volt system
system. was provided.

3.13. 1.1 . 1 Battery quick-disconnect Not provided.
connector per MS25 182 .

-
~~ 3.13. 1.2 A 28—volt d.c. power A 12-volt powe r

source, source was pro-
F- ’ ~ vided.

3. 13. 1. 7 External power Not provided.
receptacle.

• 3.13. 1.10 Instrument light Not provided.
dimming controls.

r - 3. 13. 1. 11 Amber warning lights Not provided.
or annunciator panel.
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I STEBG-TD
SUBJECT: First Partial Report of Test , “Military Potential Te st of

Primary Helicopter Trainers,” RDT&E Project No.
USATECOM Project No. 4-7-1000-01

General Specification
Paragraph Number Description Remarks

3.13. 1. 14 Landing light switch Switch was located
• on both pilots ’ cyclic on instrument panel.

V controls. Manufacturer ’s
detail specification

- I did not state a loca-
tion for the switc  -..

3. 15 Mission and air traf-  Not provided in

~ J fic control system. accordance with
SCS-304.

3.20.a Jacking points on Not provided.
fuselage.

3. 20 .b Mooring points. Not provided.

V 3.20.c Hoisting lug on rotor Not provided. (‘-fp ~

head. a r ate ho i s t ing  pr  -

ViSiOf l S \v c r t -  p r —

vided.

3. 24.d Defrosting and defog- Not provided.
girig provisions.

~~~~ 
- 3. 26. 1 Fire extinguisher. Not provided.

3.26.2 First-aid kit. Not provided.

ii
‘-1 c. None of the avionic equipment listed in the following cr i t e  r i - i

appendices were provided:

~~
- ,•j

Appendix I-A , sections I and II

Appendix I-C, section II
•
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STEBG-TD
SUBJECT: First Partial Report of Test , “Military Potential Te st of

Primary Helicopter Trainers , ” RDT&E Project No. 
_ _ _ _ _ _

USATECOM Project No. 4-7- 1000-01

d. Ambient conditions during the test period did not reach 
V

those specified in the performance requirements of paragraph 3. 1 . 2 . 2 ;
therefore, the required performance characteristics could not be deter-
mined at the specified conditions. Flights were conducted at prevailing
weather conditions and the following were determined:

Paragraph Condition Result

3. 1. 2 .2. c Endurance, at 65 knots , 2. 5 hours (fuel
1000 ft. pressure altitude , consumed, 27

h 
outside air temperature gallons).
(OAT) 18°C., mission
gross weight, no fuel con-
servation.

3.l.2.2.d Hover out of ground effect, 3, 800 feet pres-
mission gross weight , OAT sure altitude. - 

V

11°C. 
V

‘V
V 

3. 1. 2 . 2. 1 Rate of climb, normal rated 1, 050 feet/ minute V

power (takeoff power), 500 (Normal rated
ft. pressure altitude to 1, 550 power and takeoff

-
~~ 

ft. pressure altitude, OAT rated power were
24° C. ,  mission gross weight . equal. )

3. 1. 2. 2 .1 Autorotational speed at 330 45 knots true air-
rotor r .p. m. , 500 I t .  pres- speed.
sure altitude, OAT 20°C.

- t

3. 1. 2. 2 . m Rate of descent, autorota - 1, 500 feet! minute.
tion , 330 r .p .m . , 45 knots

V true airspeed , 1, 250 ft.

1~ 
pressure  altitude , OAT 17°C.

~~~~~
TflC
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STEBG-TD
SUBJECT: First Partial Report of Test , “Military Potential Test of

Primary Helicopter Trainers , ” RDT&E Project  No .
USATECOM Project No. 4-7- 1000-01

Paragraph Condition Resul t  
V

3. l .2 .2 .n  Maximum altitude required 170 f e e t .
V to regain autorotation r. p. m . ,

f rom 313 r .p. m. to 330 r. p. m .,
1, 000 ft. pressure  altitude ,
OAT 20°c.

e. Ambient temperatures did not reach 0°F. d u r i n g  t h e -  t . st
period , and the capability of the heating system to meet t h e  r eq ’i i re-
ment s of paragraph 3. 24. b could not be determined.

f. Inclosure 2 is USABAAR’ s safety c v d u~~~i pc r t .

~ J g. Inclosure 3 contains required min imu  i in f ~l r ’~- u t i o n  t o e
provided with the test helicopter in accordance wi th  A n ~i~ x A , r t . I t - c t - i .  C

id.

V 
‘ V 7. Conclusion. None .

8. Recommendation. None.

4 Incls ~~~~~~~~~~~~~~~~~~~~~~ OND L .~~~~~~~~~~~~~~~~~~~
1. Test Data ColoneL A r t i l l e r y

- ~ 2 . USABAAR Report Pres ident
3. Supplemental Information
4. Manufacturer ’ s Code Sheet

DISTRIBUTION:
Commanding General S c\
US Army Aviation Materiel Command
ATTN: AMSAV-O (Mr. Hendrickson)
P. 0. Box 209, Main Office
St. Louis , Missouri 63166
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STEBG-TD
SUBJECT: First Partial Report of Test, “Military Potential Test of

Primary Helicopter Trainers, ” RDT&E Project No. 
_ _ _ _ _

USATECOM Project No . 4-7-1000-01

Commanding General 5 cys
V US Army Materiel Command

ATTN: AMCMI (Mr. Riesynder)
Washington, D. C. 20315

Commanding General 2 cys
US Army Test and Evaluation Command
ATTN: AMSTE-BG

- Aberdeen Proving Ground , Maryland 21005

Commanding General 5 cys
US Continental Army Command
ATTN: DCIT-SCH-PDI Fort Monroe , Virginia 23351
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• USABAAR SAFETY EVALUATION

• USABAAR conducted a safety evaluation of a similar helicopter o~
the same model desi gnation during the Military Potential Test of Basic
Rotary-Wing Instrument Trainers , USATECOM Project  No. 4 -7 -1000-

02 . Some changes have been made in the helicopter since that evalua-
tion. To clarif y USABAA*s evaluation report of the primary helicopter
trainer , their previous evaluation report  has been included herein.

‘
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DEPARTMENT o~ THE ARMY

VOlT IUCKIL ALAAAMA

B A A R - E  1 4 A PR~~6,

~UBJECT:  Evaluation of Basic Helicopter Tza ine r  - Test Helicopter A

TO: President
US Army Aviation Test Board
ATTN : Basic Helicopter  Trainer

Project  Officer
- Fort Rucke r , Alabama 36360

• 1. USABAAR conducted a safet - ~ eva luat ion of hel icopte r A on .~~~~ ~~~~~ 
:-

r • , This helicopte r is the same confi guration as Basic H eli cop t~ r Instc 1r (

Tra iner  A previously evaluated by USABAAR with the excep UCt s of u . .
con t ro ls , the ce nt er sea t removed , and the f iberg lass cove rs  O V V V r li-c

• V seat  f rame  removed.

2 . These minor changes will have no effec t  on thc cr a s hw or th in c s .~
and the evaluation expressed in le t ter  BAAR-E , dated i i  March  l~?t 7 ,

• subjec t: Evaluation of Basic Hel icopt er  I n s t r u m e n t  Tra iner  - Test
Helicopter A .

A R R E N  R. WILLIAMS , JR.
- 

‘ Colonel , In f a n t r y

~~ 

‘
~~~~ Director
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- C UNITED STATES A R MY SOA RD FOR AVIATI ON ACCIDENT RE SEAR CH

- FORT RUCKEL ALASA MA

BAAR-E
14 MAR 1967

SUBJECT: Eval uation of Basic Helicopter Instrument Trainer -

• Tes t  Helicopter A

TO: President
US Army Aviation Test Board
ATTN:  Basic Helicopter Instrument

Trainer Project Officer
V F ort Rucke r , Alabama 36360

L

1. The following is USABAARt s evalua t ion  of test  helicopte r A.

2. Confi guration requirements  which were not met b y ent ry  A
and are listed in paragraph 5c of basic repor t  are  n o t  repeated here
except for emphasis.

3. The crashworthiness  of en t ry  A is ve ry  suspect .  No data
was available which provided manufac tu r e r ’s in format ion  ‘~ela tive

• • to s t ructural  a n d / o r  component c ra sh w o r t h i n e s s .  Based upon acc iden t
statistics of similar helicopters and a comparison of t h e  s t r u c t u re s  - •

involved , it is an ticipated that under moderate impact condit ions
in jury  producing fai lures will occur in the t r ansmiss ion  support
ass embly, skid attachments , and cabin seat s t ruc tu re .

• 4. The occupant res t ra int  sy stem is u n s a t i s f a c t o ry .  T h e r e  w e r e

-~~~~ ~ : 
no shoulder ha rnesses  nor inert ia  reals  instal led.  The seat  belt

- attachment was very weak and , mos t  l ikel y, would be the f i r s t  l ink
in the tiedown chain to fail  under  impact  condi t ions . 

V

I

-.~
. ‘~f

F
~~~~~~~~~~~~~~1X
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BAAR-E
SUBJECT: Evaluatioxi of Basic Helicopter Instrument Trainer - Test V

Helicopter A

5. Entry A has foam rubber  seat cushions installed. Test data
I show that this type cushion amplifies force levels rather than attenuating

V I force during impact conditions.

6. The cockpit doors have no emergency release provisions.

• 7. The fuel tanks are in a location which, experience shows, make-
V them vulnerable to puncture by structural components during crash

conditions . The fuel caps did not have positive locking features.

8. The eng ine exhaust is in a position which may create ground V

f i res  when landing on other than prepared surfaces. V

I 9. The anti-torque pedals do not allow adequate adjustment for

V 
“tall man’’ comfort.

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

- / 4 Colonel , Infantry V

Director  ( 1 0 1 1 G E  E. IIANDLEY
Culo flel Art~ V

Actg Director
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SUPPLEMENTA L INFORMATION

This inclosure will not be distributed outside the Depa rtment of
V 

Defense.

This inclosur e c ontains the required minimum information to beI provided with the test helicopter in accordance with Annex A to Letter ,
AMSAV-PAIR O, Head quarters , US Army Aviation Materiel Command,
24 February 1967 , subject: “re: IFB No. DAAJ O1-67-B-0328(O) (Step
One).” A certificate of delivery, departure information, photog raphs,
and a summary of pilot comments are  included. Sinc e this material
would serve to identify the helicopter model and manufacturer, it wil l

V I not be distributed outside the Department of Defense.

U
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CERTIFICATE

The undersigned do cert if y tha t the Ofl~1 —
Manufactures Name

did del iver a 
______________________ 

to Cairns Army Airf ield at
V Model Number

/ ~~~~ . 3 ~ , ~~~~~ G k/41eCt~i 1967 , for  the p u r p o s e  of

V 
Time Date

evaluation under the te rms of IFB No. D A AJ O I -6 7 -B - 0 3 7 8( 0 ) ( S T E P  ONt ).

i
i 

________
‘p 

Signature - Manuiactu
,
~,,~~eP r e s e nt a t ive

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

Signature - USA A VNTBD Represent~~D~~ 
V

•~~~~~r

b
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ROTOR CRAFT FLIGHT MANUAL
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TEt S DOCUI’~~ T MUST BE CARR~~ D IN AIRCRAY~ AT ALL TIMES.

I This helicopter must be operated in compliance with
the operating limitations set forth in Section I of this Manual.
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A type inspection report was furnished. The manufacturer ’s rep-
resentative stated that a copy was sent to USA.AVCOM.

V Wei ght and balance information follows:

I 
As weighed 1,472 pounds

Mission fuel 162 pounds actua l

I Oil 15 pounds

V V~ Crew 300 pounds

Ballast (crew) 100 pounds

I Mission weight 2 , 049 pound s

J C. g. location at mission g ross weight Station 9’. 5

C. g. limits Stations 92. 0 to 98. 0

The ease of maintenance was rated as excellent. Unscheduled
maintenance performed during the test period consisted of replacement
of a spa rk plug lead which failed.
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The following shortcomings were derived from pilot comment s
compiled during the evaluation.

V a . The cyclic and collective control f orces required were
greater than optimum.

V b. The pedal adjustment range was insufficient to provide
V V optimum comfort for tall pilots.

c. The doors were difficult to latch from inside .

I d. The door restraint devices lacked adequate strength to
V prevent damage to the door in high winds.

- e. Only one heat outlet , located on the crew compartment
floor , was provided for heating, defrosting , and defogg ing.

f.  The instrument lighting system was inadequate- -a sing le
I map light located on the aft bulkhead was the only source of illumination

for the instruments.
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