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FLIGHT TEST REPORT OF TIlE MODEL OH-58A
HELICOPTER WITH TIlE 206—706—129—1

HIG h ‘lUBU LAR SKID (;EAR KIT INSL~1~LED

SUMNARY

This report contains the results of a fligh t test
evaluation conduct.ed on the 206-706-129-I high skid
gear as i n s tal l ed  on the Model. OH-58A Hel icop te r .

The high t u b u lar  skid gear k i t  consis ts  of b~ sica1l y
the same t u b u lar  s k i d  tubes  as the s t a n dar d  gear , but
at taches  to hi gher cross tubes in ord er to provide
additional ground clearance for the helicopter fuse-
lage. an d t ai l  ro tor  when landings in rough terra in
are. required. Two passenger  s teps are  i n s ta l l e d  on
the forward cross tubes for entry to and from the
helicopter .

A ten pound lead weight was ins tai led on the. forwa rd
end of each skid tube to reduce gear vibration dur-
ing flight and chatter during autorotation touchdown .

An L2700-206HS ski kit , manufactured by Airgias
Eng ineering Comnany, was installed on the high skid
gear  f o r  e v a l u a tio n . A m o d if i e d  206-050-221 (isola-
t ion  snr ing)  landing gear  cross tube supnort  was
installed in addition to the a f t  206-052- 105- 13 s t rap
to reduce. landing gear vibration when the ski kit is
instilled .

The limitation s and hover performance tha t .anp ly to
the. basic OH-58A He].icopter remain unchanged as the
result of the high skid gear and ski kit installation . 

--.,———~~~~----— -— - -~-- -- .—-—--. - .—. ..- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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FLIGHT TEST REPORT OF THE MODEL OH-58A
HELICOPTER WITh TIlE 2C)6—7O~~-l29-l1-u Gh TUBULAR SKID GEAR KIT INS TALLED

INTRODUCTION

A f l ight t es t  eva lua t i on  of the Model OIl-58A Heli-
copter , S/N 40621 , w i t h  a high t u b u l a r  skid gear
and ski k i t  ins ta l l ed, was conducted from 11 January
to  23 February 1972 , a t  the  Bell H e l i c o n t e r  Company
(BH C) Flight Research Center , Ar lington , Texas .

Test emphasis was d i rec ted  toward the i n v e s t iga t ion
of cabin vertical two-per - rev  v ib r a t i on  and hell-
copter  s t a t i c  long i .tudinal  s t a b i l i t y  as inf luenced
by the i n s t a l l a t i on  of the hi gh skid gear and ski k i t .

This rep ort  contains , in t :he R e s u l t s  and Discussion ,
information relative to the various conf iguration s
evalu ated by BHC Fli ght Test Pi lo t  Mr.  L .  W .  1{artwi g.
Howeve r,  d a t a  are. not  prcse .n ted  f o r  all conf igura t ions
eva lua ted , but are on f i l e  a t  the Flight Research
Center .
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TEST EQUIPMENT

Tes t  He l i copt e r

A Model Ohi -58A H e l i c op t e r , S/N 40621 , was u t i l i z e d
as the  tes t vehic le  dur ing  the  t:est program .

Land ing  Gear  K i t ,  P/N 206-706-129- i  (See Figure 1)

The high tubu la r  skid gear ass.embl y provides  increased
ground to fuselage clearance as comnared to the s tandard
skid gear assembl y and cons i s t s  of the fol lo .~ing:

(a) Two cross tubes in the general shape of the stand-
ard gear cross tubes excent extended in height.

(b )  Two skid tubes , s imilar to  the st andard tubular
type skid tubes except extended in length at the
toe and at the heel ; P/N 206-052- 108-5.

(c)  A s t ep  a t t a c h e d  t o  the fo rward  cross tube  on
each s ide of the he l i cop te r  to f a c il i t a t e  e n t r y
and e x i t .

(d)  An OH-58A 206-052-105 s t r a p  on the forward  cross
tube s up p o r t .

(e)  A 206-052- 105-3 s t r ap  was removed f rom the a f t
cross tube and replaced with  a 206-052-105- 13
s t r a p ,  which  is l a rge r .

206-050-22 1 Cross Tube Sunpor t  Assembly

This suppor t  assembl y is u t i l i z e d  w i t h  the 206 ponou t
f loa t k i t  on the fo rw ard cross tube and isolates the
skid tube f rom the fuselage . This sunnort nssernb].y
was m o d i f i e d  to a c c e n t  a 206-052-105-13 s t r ap  and
was installed on the aft cross tube.

O1l—53A Ski Kit

A ir g ln s  Eng ineer ing  C o . ,  I n c . ,  of Ancho rage , A l a s ka ,
m an u f a c t u r e d  1.hc’ L2700-206 11S ski’. kit. , which cons i~;te d
of f ~h e rg l n s~ ~;R f s  ~~i L E s t ee l  runners . A s t r a p
ntt nche s the ~s 1 i 5 ~ to  t he  s k i d  t.uhe . See F iy u r e  2 .
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TEs’r EQUIP MENT - (~~ont )

Ins trumen tat ion

An eigh teen  channel  Conso l i da t ed  E l e c t r o d y nam ics
C o rp o r a tio n  (CEC) oscillograp iL r ecorder  was install.ed
t o  record p i lo t  and cop i lo t  v e r t i cal  v i b r a t i o n  d a ta .
The acce le romete r s  ut i l i z e d  were  the CEC Model A - 6 9 .

The f o r e  and a f t  cycl ic  s t i ck  pos i t ion  was o b t a i n e d
through the  use  of a v i sua l  in’~i cat o r .  The. i nd ica to r
was d r iven  by a r o t a r y  p o t e.i it iom ~~ter , mechan ica l l y
linked to the cycl ic  s t i c k .

Ai.rsnced Cr~t i  bra t i on

The a i r speed  sys t em of the ai rr .r-~f t  was ca l ib ra t ed
by the t r a i l i ng  bomb me thod  f O L  t~~e f l i g h t  reg imes
of c l imb , level  f l i gh t , a1tt i au t or o t a t i on . Figure 3 ,
page. 10 , pr esents  th e resul t s .

Lo~~ of Fl ights

A log of all f l i gh t s  l i s t i n g  the d a t a , f l igh t  number ,
dura t ion tim e , purpose and /o r  c o n fi g u r a t i o n , is shown
in T~ bl~ I .

~ 

~~~~~~~ —- — --- -- ,—.- ----
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RESULTS AND DISCUSSION

Prior  to t e s t i n g , al l  c o n t r o l s  were  checked f o r  proper
rigg ing and current  weight  and balance was obtained

Fligh t. Characteri S tie-s

Tests were conducted at the critical conditions of
the center  of g r a v i t y  ( c g)  - gross w e i ght (GW) enve-
lope. to  de termine  the  f l ight c h a rac t e r i s t i c s  of the
helicopter with the  2 06-706-129- I  hi gh skid land ing
gear and snow ski k i t  i n s tal l e d . From previous t e s t
experience it has been d e t e r min e d  tha t the  t w o  c o n d”  -

t ions of (1) heavy GW , f o rward  cg ,  and (2)  light GW ,
a f t  c g ,  are. the  mos t cr i t i ca l . . As a. r e s u l t  the fol-
l.owing c o n f igura t ions  were eva lua t ed :

Conf :i.gurntion GW cg Fig. Page

1. 206-706-129-i .  K i t , 2991 106.0 4 11
Hi gh SI.: Id (;ear

2 .  206-706-129- 1 Ki t ,
Hi gh Skid Gear 2252 114.2 6 13

3 .  2 0 6 - 7 0 6 - 1 2 9 - 1  Ki t , 3006 106 .0  8 15
High Sk i d  Gear  and
Snow Ski Kit

4 .  206-706-129-1 K it , 2342 114.2 10 17
h i gh Skid Gear  and
Snow Ski . K i t

Fi gures 4 th rough  7 presen t c o n t r o l l a b i l i t y ,  s tab i l i . tv ,
and a pparen t speed st a b i l i t y  da t a  f o r  the h e l i c o nt er
a t  f o r w a r d  cg (Fu s e l age  S t a .  106 .0) , and a f t  cg (Fuse-
lage.  SLa . 1.1. 4 . 2 )  when the 2 0 6—706 -1 .29 - I  hi gh skid gear
kit :  was i n ~:t n l l e d .  The. passenger  doors were on and
l a n din g  gear  st en s  In st  al. l.edI . These  fl . i ghts renresen t
the basic hi f~ Si(1.(I en I’  conf i.gw’a t:i.on and t h e  d a t n  show
th e  fi. ~ght c ~rnc- t~~~i st ~~cs to he satisfactory.

IlI_ _ _ _ _  
———-a, —• — ‘5- — — ‘5— — — -

~~~ 
— - 

.-- -
~~~~~~~



— -‘5-.. —,-. -. -- ,-.- -.--.----—----

B Y  T.  L . Sanders  MO D E L  OH-58A P A G E  5
BELL HELICOPTE J~ COPIPANY

CH ECKED 0 .L . Norman ~~~ 0 1* 1 0 1  III 4 5  
~~0 I I~ I 

R P T  2 0 6 — 1 9 4 — 1 2 2

RESULTS AND 1)ISCUSSION - (cont)

Ground h a n dl i ng  ope rat i ons  of the a i r c r a f t  were
sat:isfactory with the high skid landing gear kit
i n s t a l l e d

The ski k i t , L2700-206HS , was ins ta l led on the hi gh
skid gear and Fi gures 8 through 11 presen t con t ro l -
l a b i l i t y ,  s tab i .l i t y,  and app aren t  speed s t a b i l i t y
da t a  f o r  the  he l i cop te r  at f o r w a r d  and a f t  cg f l ight
condi t ions  . Data i nd i ca t e  the .  f l ight c h a r a c t e r i s t i c s
are a c c e pt a b l e .

Vibration_Characteristics

‘l es t:s were  conducted  at  the c r i t i ca l  condi t ion  of the
cg-GW envel. ope to  d e t e r m i n e  the v i b r a t i o n  characte .r i s -
t i c s  of the  hel icopt er w i t h  t h e .  206-706-129- I  hi gh
skid  l and ing  gear and snow ski k i t  i n s t a l l e d .

Fi gures 12 through 15 pres en t the pi lo t  and cop i lo t
v er t i c a l  \Y ibr a t :i.Ofl c h a r a c t e r i s t i c s  of the Model OH —5 8A
Hel icopter  f o r  the c o n f ig u r a t i o n s  shown .

Duri .ng e v a l u a tio n , the  h i c ~h skid gear e x hib i t e d
unaceeptabl . e. gear  cha t tei- dur ing  the  sli .de-on por t i on
of a touchdown a u t o r o t a ti on . The acldi . tion of I . e— i d
wei~~h t s  (t en  n ounds)  to the  f o r w a r d  end of t h e  sk id
tubes (see  Fi.giire 16) damned the gear chat Lcr and
improved the in - f li ght: vibration charact eristics of
the aircraft. CombInations of less sl:id tube weight
and 2 0 G- 050 - 2 2 l  ( i s o l a t i o n  snr i .ngs) s upp o r t  assembl y
were  e v a l u a t e d , hu t  were  u n a c c e nt nh l e  due t o  gear
c hat t e r  or f u s ci  age  v ib ra t ion .

The L2700-20611S sk i  ki. t was i .ns ta l . lcd on the high
s ki d  gear and f l i gh t s  m a d e  to  de ter ’i i in e  f u s e l a g e
vibrn t::i.on cha racteristics as the result of the instal—
l a t i o r t  . An ex cess 1  ye  al ount of skid shak e e x is t e d
above CO k n o t s .  Th~ I:w o - p c~i’ -rev v i b rat i o n  was con-
s i de rab ly  r educed  w L L R  the ins tallnti on of the. I en
nound  I cad we ~h t  en t h e  f orward end of each ski  1

h1ou t ’vcj ~ , t h e  pf t. end of t h e  sk id  I nb c con tine cl 

—-. .- ---~~~~~~~~ ---‘ 5--,--- -- .--- ,---- . — - ----—--- -- ---- . . , -.-—
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RESULTS AND DISCUSSION - (c o n t)

to  shake excessi .vel y .  The a f t  o s c i l l a t o r y  skid m o t i o n
was damped by the i n s t a l l a t i o n  of two 2 0 6 - 0 5 0 — 2 2 1
(isolation spring) aft cross tube support assembli.es .
This confi.gurat:ion resul.ted in an accep tab le  t w o - p e r -
rev v e r t i c a l  vi .hrat: i on above 100 k n o t s  i nd ica t ed  air-
speed (lAS). However , the support assembly was believed
to be s t r u c t u r a l ly i nadequa t e  and , as a r e su l t , the
206-050-221 supoor t  as semblies  were modif i.ed by remov-
ing the 2 0 6-0 50-2 24 - I  ( st r a n)  suppor t  and i n s t a l ling
the large 206-052 -105 strap (used with hi gh skid gear) .
A l so , the rubber bonded to the inside of the 2 0 6 - 0 5 2 -
1. 05 s t r ap  was reduced .040 inch to a l low more  c lea rance
be tween  the cross tube and the  cross tube supnor t to
imorove i s o l a t i on  snr ing  onera t i.on . This c o n f i gu ra t i on
nroc lucecl a marg i n a l l y  a c cep t a b l e .  two-p e r - r ev  v ib r a ti  on
level through the sne ed  reg ime.  A more  u n i f o r m  rubber
bond to the  ins ide  of the  2 0 6 -0 5 2 — 10 5  s t r an  would
nrobabi y f u r t h e r  reduce .  the. two-oer-re.v v ibra t ion
level .

All  of the  changes made  to  the t e s t  l and ing  gear
a s s c i i d d ~~‘ h a ve  been incorporated in the product ion
ass embl cs .  Tue lead weights that were attached to the
sk id  tube s , e x t e r na l l y ,  have  been reo laced  w i t h  wei ghts
located i.ns~ dc’ the forward end of the skid tubes

H o v cr  Per ! ( *r In ~ flc C

The t e s t  s k i d  gear is approx lmat e l . y one f o o t  hi gher
t I ~~~ i the s t an dard sk i d  ge ar and , as a r c s u l t  , the [our-
f o o l  ~ -c ~i - e u n d - e U f e c t  ( I C E )  h over p cr foni i ance dat: a
p r cv i  ou si . y  publ i sh e d  [or the basic  h el i c o p t e r  arc the
sai’ e as L i t r e e - f o o t  IGE hover  p e r f o r m a n c e  f o r  the t e s t
con f~ i < ’ i i t ’a t  on

- .  - 
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BY T.  L.  Sanders M O D E L  OH-58A P A G E  7
BELL. HFLJCC F ~EU~ C~C~~II~ANV

C H E C K E D  0.L.  Norman R P T  206-1.94- 122

CONCLUSIONS

A f l ight t e s t  eva lua t ion  of the Model OH-58A Heli-
cop ter , S/N 40621 , w i t h  the 206-706-129-1 hi gh t u bu l a r
skid gear and ski. k i t  installed has been successfully
completed. On the basis of the results of these tests
it  i.s c o n c l ude d  t ha t  the new landing gear configurations
did not  have  any s i g n i f i c a nt e f f e c t s  on the. f l ight
c h a r a c t e r i s t i c s  of the h e l i c o pter . There fore , the
f l igh t  l i m it a t i o n s  t h a t  apol. y to  the basi.c OII-58A Hell-
copter remain unchanged when the high skid gear is
ins t a lled  i t h  or w i t h o u t  the ski  k i t .

Hover perform ance w i t h  the hi gh sk id  gear i n s t a l l e d
will,  be the  sam e as f o r  the .  basic he l i copte r  except
the skid he igh t  above the ground mus t  be lowered
f rom f o u r  f e e t  to three f e e t  in order to  m a i n t a i n  the
sam e ro to r  height above the gr ound .
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