












































































































































BELLANCA VIKING SERVICE MANUAL -, 

SECTION V I I  

LANDING GEAR SYSTEM 
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TABLE V I I - 1  

LPNDING GEAR SPECIFICATIONS 

. . . . . . . . . . . . . . . .  Auto-Axtion T r i p  Speed .95-100 MPH I A S  
. . . . . . .  Landing Gear Warning Horn. .12" t o  14" M.P. a t  3000' MSL . . . . . . . . . . . . . . . . .  Gear Ret rac t ion  L i m i t .  12-17 seconds . . . . . . . . . . .  Hydraul i c Pressure Shut-Off Swi tch 1300-1 500 p s i  . . . . . . . . . . . . . . . . . .  Accumulator. .800-900 p s i  n i t r o g e n  

Nose Gear . . . . . . . . . . . . . . . .  Overcenter Down Lock. 114" t o  5/16" . . . . . . . . . . . . . . . . . .  Down L i m i t  Swi tch on c e n t e r l i n e  . . . . . . . . . . . . . . .  Shock S t r u t  Pressure. 60 p s i  on jacks 
100 p s i  on land ing gear 

. . . . . . . . . .  Shock S t r u t  Hydrau l i c  F l u i d  .15 oz. MIL-H-5606A 
. . . . . . . . . . . . . . . . . . . . . . .  T i  r e  Pressure .35 p s i  

Main Gear . . . . . . . . . . . . . . . .  Overcenter Down Lock. 1/4" t o  5/16" 7 . . . . . . . . . . . . . . . . .  Down L i m i t  Swi tch . L e f t  on center  
R igh t  5/32" overcen t e r  

. . . . . . . . . . . . . . .  Shock S t r u t  Pressure. 35 p s i  on jacks 
70 p s i  on land ing gear 

. . . . . . . . . .  Shock S t r u t  Hydraul i c F l u i d  .14 oz. MIL-H-5606A . . . . . . . . . . . . . . . . . . . . . . .  T i r e  Pressure .55 p s i  
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FIGURE 7 -1A  LANDING GEAR HYDRAULIC SYSTEM SCHEMATIC 
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SECTION V I I  

LANDING GEAR SYSTEM 

NOTE 

Place a i r c r a f t  on j acks  p r i o r  t o  per fo rming  any 
maintenance t o  l a n d i n g  gear  system. 

7- 1 . LANDING GEAR DESCRIPTION. The r e t r a c t a b l e ,  t r i c y c l e  1  anding 
gear  i s  hydrau l  i ca l  l y  ac tua ted  by an e l e c t r i c a l  l y  d r i v e n ,  reversab l  e  
h y d r a u l i c  pump. The power pack, wh ich  i n c l u d e s  t h e  motor,  pump, and 
r e s e r v o i r .  a re  l o c a t e d  under  t he  f r o n t  s e a t  a1 
swi tches , -accumulator ,  and hydrau l  i c p ressu re  

7- 2. RETRACTION CYCLE. As t h e  gear  s w i t c h  

ong w i  t h  t h e  1 i m i  t 
sw i tch .  See F igure  7-1A. 

s    laced i n  t h e  "up" 
p o s i t i o n ,  t he  power pack d e ~ e l o p s ~ h ~ d r a u l i c  p ressure  on t h e  "up1" s i d e  
o f  t h e  gear  a c t u a t i n g  c y l i n d e r s  and ven ts  t h e  h y d r a u l i c  f l u i d  on t h e  
"down" s i d e  back t o  t h e  r e s e r v o i r .  When the  gear  i s  f u l l y  r e t r a c t e d ,  
hydraul  i c  p ressure  con t inues  t o  b u i l d  up t o  1400 p s i  a t  which t ime  t h e  
p ressure  s w i t c h  shu t s  o f f  t h e  power pack. A zero- leakage s h u t t l e  
v a l v e  i n  t h e  power pack p reven ts  any p ressu re  b l e e d  o f f  e l i m i n a t i n g  
any need f o r  mechanical  up l ocks .  The accumulator  p reven ts  t h e  power 
pack f r om f requen t  c y c l  i n g  shou ld  m i n o r  leakage occur .  

NOTE 

Gear w i l l  r e t r a c t  o n l y  i f ,  1 ) t h e  ground s a f e t y  "squat"  
s w i t c h  l o c a t e d  on t he  r i g h t  main s t r u t ,  i s  depressed, and e i t h e r ;  
2 )  the t h r o t t l e  c o n t r o l  i s  i n  t h e  f u l l  open p o s i t i o n ,  o r ;  3) t he  
i n d i c a t e d  a i r speed  i s  g r e a t e r  than  105 MPH. 
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7-  3. EXTENSION CYCLE. As t h e  gear swi tch  i s  p laced i n  t he  "down" 
p o s i t i o n ,  the power pack develops h y d r a u l i c  pressure on the  "down" 
s ide  o f  the gear ac tua t i ng  c y l  inders  , and vents the  hydraul i c  f l u i d  ' 
on the "up" s i d e  back t o  the  r e s e r v o i r .  The power pack cont inues t o  
run u n t i l  the  gear i s  f u l l  down, and a l l  th ree  "down" l i m i t  switches, 
one on each drag s t r u t ,  are depressed by t h e  overcenter  drag s t r u t .  
The overcenter  p o s i t i o n  i s  t he  "down" lock ,  t he re  i s  no h y d r a u l i c  
pressure once t h e  power pack i s  shu t  o f f .  

7-  4. AUTO-AXTION OPERATION. The auto- ax t ion  i s  a  p i l o t  backup de- 
v i c e  designed t o  lower  t h e  l and ing  gear au tomat i ca l l y ,  regardless o f  
gear s w i t c h  p o s i t i o n ,  i f ;  1 )  the  a i r  speed f a l l s  below 95-105 MPH and; 
2)  t he  t h r o t t l e  i s  NOT f u l l  open, The master swi tch  must be ON i n  
o rder  t o  have e l e c t r i c a l  power t o  t h e  h y d r a u l i c  power pack. The 
l and ing  gear w i l l  come back up au tomat i ca l l y  i f the  gear sw i t ch  i s  
l e f t  i n  t he  "up" p o s i t i o n  and e i t h e r  t h e  a i r  speed i s  increased above 
105 MPH o r  t he  t h r o t t l e  i s  p o s i t i o n e d  t o  f u l l  open. The a i r  pressure 
sensing swi tch  i s  l o c a t e d  under the  ins t rument  panel on the  upper 
l e f t  s ide  o f  t h e  f i r e w a l l  and i s  connected t o  t h e  p i t o t  s t a t i c  system. 
Adjustment t o  t he  sw i t ch  i s  n o t  recommended. 

NOTE 

The auto- ax t ion  i s  a  backup device on l y .  I f  a  
l and ing  i s  a n t i c i p a t e d ,  t h e  gear sw i t ch  should 
be i n  t h e  "down" p o s i t i o n .  

7- 5. LANDING GEAR INDICATORS AND SAFETY DEVICES. 

Warning Horn - The horn sounds whenever t h e  gear i s  n o t  down 
and locked and the  t h r o t t l e  i s  p o s i t i o n e d  approximate ly  1/2" 
from f u l l  o f f  (12"  t o  14" mani fo ld p ressure) .  The horn be- 
come i n t e n n i t t e n t  a f t e r  t h e  i n i t i a l  5  seconds so as n o t  t o  
be confused w i t h  the  s t a l l  warning horn. The horn i n t e r r u p t e c  
a  vacuum tube type r e l a y  i s  l o c a t e d  behind t h e  ins t rument  
panel below the  p i l o t s  yoke. 
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T r a n s i t  L i g h t  - The r e d  l i g h t  above the gear  down i n d i c a t o r  
l i g h t s  i l l u m i n a t e s  whenever t h e  r e l a y  f o r  t h e  power pack i s  
energ ized  o r  the  gear  i s  n o t  i n  t he  same p o s i t i o n  as t h e  
gear sw i tch .  

Gear Down L i g h t s  - The t h r e e  green l i g h t s ,  one f o r  each 
gear,  i l l u m i n a t e s  whenever t h e  r e s p e c t i v e  gear m i c r o  s w i t c h  
i s  depressed by t h e  s t r u t  be ing  i n  the'  ove rcen te r  l ocked  
p o s i t i o n .  

Press- to- Tes t  L i g h t s  - The t h r e e  green "down" l i g h t s  and 
t h e  r e d  t r a n s i t  l i g h t  may be checked w i t h  t he  push b u t t o n  
sw i t ch  n e x t  t o  the  i n d i c a t o r  l i g h t s .  The r e l a y  i s  l o c a t e d  
behind the  i ns t rumen t  panel ,  i nboa rd  t h e  gear  horn i n t e r -  
r u p t e r  re1  ay. 

Emergency Ex tens ion  Lever - The l e v e r  i s  l o c a t e d  under the  
f u e l  s e l e c t o r  va lve .  When t h e  l e v e r  i s  depressed down and 
t o  t he  r i g h t ,  i t  mechan i ca l l y  dumps t he  h y d r a u l i c  p ressure  
on the  "up" s i d e  o f  the  h y d r a u l i c  gear  c y l i n d e r s  and a l l ows  
t h e  l a n d i n g  gear  t o  f r e e  - f a l l  t o  t h e  down and l o c k e d  p o s i -  
t i o n .  

Ground Safety  "Squat"  Sw i t ch  - The squat  s w i t c h  i s  l o c a t e d  
on t he  r i g h t  main gear. When depressed by t h e  we igh t  o f  
t h e  a i r c r a f t  r e s t i n g  on t he  l a n d i n g  gear,  t h e  power pack 
can n o t  be energ ized .  

7- 6. STATIC CABLES. The s t a t i c  cab le  i s  l o c a t e d  on each main gear  
and causes t h e  s t r u t  t o  compress approx imate ly  4 "  d u r i n g  t h e  r e t r a c -  
t i o n  c y c l e .  The gear  -- w i l l  n o t  r e t r a c t  i f  the cab les  a re  n o t  i n  p o s i  - 
t i o n  o r  i f  the  s t r u t s  a re  over  p ressu r i zed .  c46LES 2 (3 '' pi&- T O  P I  K( . 

REMOVAL AND INSTALLATION OF MAIN GEAR. 

P lace  a i r c r a f t  on j acks .  
Disconnect  wheel cover a c t u a t i n g  l i n k a g e  i f  i n s t a l l e d .  
Disconnect  s t a t i c  cab le  a t  s t r u t .  
D isconnect  k i c k  down s p r i n g  a t  bot tom o f  s t r u t .  
D isconnect  a c t u a t i n g  c y l  i n d e r  a t  drag s t r u t .  
D isconnect  h y d r a u l i c  b rake  1  i n e  a t  brake assembly. 
Disconnect  drag l i n k ' b o l t  a t  bo t tom o f  s t r u t .  
Remove main p i v o t  b o l t  a t  t o p  o f  s t r u t .  
I n s t a l l  u s i n g  t h e  same procedures f o r  renloval. 
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7 -  8. REMOVAL AND INSTALLATION NOSE GEAR. 

a. P l a c e  a i r c r a f t  on j a c k s .  
b .  D isconnec t  s t e e r i n g  r o d s .  
c .  D i s c o n n e c t  a c t u a t i n g  c y l i n d e r  a t  t o p  o f  s t r u t .  
d. D i s c o n n e c t  k i c k  down s p r i n g  a t  t o p  o f  s t r u t .  
e .  D isconnec t  d r a g  l i n k  a t  bo t tom o f  s t r u t .  
f .  Remove main p i v o t  b o l t  a t  t o p  o f  s t r u t .  
g .  I n s t a l l  u s i n g  r e v e r s e  p rocedures  f o r  remova l .  

7- 9 .  RIGGING MAIN GEAR DRAG STRUTS. 

a. P l a c e  a i r c r a f t  on j a c k s .  
5. D i s c o n n e c t  a c t u a t i n g  c y l i n d e r  r o d  end  f i t t i n g  a t  d r a g  
s t r u t .  
c .  A d j u s t  k i c k  down s p r i n g  end f i t t i n g s  so  t h a t  t h e  d r a g  
s t r u t  i s  o v e r c e n t e r  1 /4 "  t o  5 /16"  when t h e  s p r i n g  i s  f u l l y  
ex tended .  See F i g u r e  7 -1 .  
d .  A d j u s t  r o d  end f i t t i n g s  on a c t u a t o r  c y l i n d e r  so t h a t  
c y l i n d e r  i s  .010"  t o  .015"  s h o r t  o f  b o t t o m i n g  o u t  when d r a g  
s t r u t  i s  f u l l y  ex tended .  

NOTE 

Any a d j u s t  ment made t o  o v e r c e n t e r  p o s i t i o n  
o f  d r a g  s t r u t ,  w i l l  r e q u i r e  an a d j u s t m e n t  
t o  t h e  "down" l i m i t  s w i t c h .  

CAUTION 

Threads on a l l  end  f i t t i n g s  must  e x t e n d  i n t o  
f i t t i n g  beyond i n s p e c t i o n  h o l e  and t h e  l o c k -  
i n g  n u t  secu re .  

/-- 

FI GlJRE 7 -  1  OVE RCENTER PEFEREFICE 
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7-1 0. R I G G I N G  NOSE GEAR DRAG STRUT. 

a. Place a i r c r a f t  on jacks. 
b. Disconnect the  ac tua t ing  c y l i n d e r  r o d  end f i t t i n g  a t  
top o f  s t  r u t .  
c. Adjust  k i c k  down sp r ing  end f i t t i n g s  so t h a t  when spr ing  
i s  f u l l y  extended the  drag s t r u t  i s  1/4" t o  5/16" overcenter.  
See Figure 7-1. 
d. Adjust  r o d  end f i t t i n g s  on ac tua t ing  c y l i n d e r  so t h a t  
when i n s t a l l e d  the  c y l i n d e r  i s  j u s t  s h o r t  o f  bottoming ou t  
(1/32" t o  1/16") and the  overcenter  measurement i s  s t i l l  
1/4" t o  w.  .3-//4,': 

7-11. ADJUSTING NOSE AND MAIN GEAR DOWN LIMIT SWITCH. 

a. Place a i r c r a f t  on jacks. 
b. Ad jus t  r i g h t  gear l i m i t  sw i tch  so t h a t  swi tch  c l i c k s  1/8"  
t o  5/32" past  the  overcenter  d is tance on t h e  drag s t r u t .  See 
Figure 7-1 f o r  overcenter  reference. 
c. Ad jus t  t h e  l e f t  gear and nose gear l i m i t  sw i tch  so t h a t  
swi tch  c l i c k s  when the  drag s t r u t  i s  on center  l i n e .  

NOTE 

The swi tch  must c l i c k  a t  t he  proper d is tance 
overcenter  when moving t h e  drag l i n k s  i n  the  
DOWN d i  r e c t  i on on l y  . 

7-12. ADJUSTING "SQUAT" SWITCH. Located a t  sc i sso rs  o f  r i g h t  main 
gear only. 

a. Place a i r c r a f t  on jacks. 
b. With main s t r u t  f u l l y  extended, a d j u s t  swi tch  so t h a t  
contac t  p lunger  i s  bottomed o u t  by t h e  sc issors .  

7-9 Issued 10-73 

- 



0 BELLANCA VIKING SERVICE MANUAL 

7-1 3. ADJUSTING NOSE WHEEL STEERING. 

a. Place a i r c r a f t  on jacks. 
b.  Secure the  rudder pedals i n  neu t ra l  p o s i t i o n .  The 
rudder should be st reaml ined w i t h  the  v e r t i c a l  f i n .  
c. Adjust  the  s t e e r i n g  rod end f i t t i n g s  t o  a l i g n  noSe 
wheel. Alignment i s  by s i g h t  only.  Stand 5 t o  10 f e e t  
i n  f r o n t  o f  a i r c r a f t  i n  l i n e  w i t h  rudder and v e r t i c a l  f i n .  

7-14. NOSE WHEEL SHIMMY ADJUSTMENT. I f  nose wheel shimmy i s  exper- 
ienced o r  i f  excessive rudder pedal pressure i s  requ i red  t o  s t e e r  
a i r c r a f t ,  ad jus t  nose wheel s t e e r i n g  c o l l a r  located a t  t h e  lower end 
o f  t h e  upper s t r u t  assembly. 

a. Remove two b o l t s  secur ing c o l l a r  halves and a d j u s t  
f r i c t i o n  by changing washer th ickness between c o l l  ar.  
b. Replace l i n i n g  i f  excessive wear i s  ev ident .  Apply 
l i g h t  machine o i l  t o  new l i n i n g .  

.- 7-15. ADJUSTING CLAM SHELL WHEEL DOORS. 

a. Place a i r c r a f t  on jacks. 
b. Ad jus t  s e t  screws con tac t i ng  the  door l i nkage  rods 
so t h a t  t h e  f o r k  on t h e  torque tube i s  a l i gned  t o  rece ive  
the  p i n  on t h e  drag s t r u t .  
c. Ad jus t  t he  1 inkage rod end f i t t i n g s  so t h a t  the  doors 
can n o t  be e a s i l y  p r i e d  open. 

CAUTION 

P r i o r  t o  c y c l i n g  gear, i nsu re  t h a t  adequate 
clearance e x i s t s  between the  doors and t h e  
s t a t i c  cable p u l l e y s .  Insure  t h a t  the  s t a t i c  
cable i s  i n s i d e  the door. 
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7-16. SHOCK STRUTS. The shock s t r u t s  are  a i r - o i l  and spr ing  type. 
The a i r  assures proper  s t r u t  extension p r i o r  t o  landing. The hyd rau l i c  
f l u i d  absorbs and dampens the shock loads upon land ing  and the  sp r ing  
c a r r i e s  normal t a x i  loads. To rep len ish  the  s t r u t  w i t h  hyd rau l i c  f l u i d  
o r  replace "0" r i n g s ,  s t r u t  disassembly i s  necessary. See Figure 7-2 
and 7-3. 

7-17. REPLACING FLUID AND SEAL, MAIN GEAR SHOCK STRUT. 

NOTE 

Upper s t r u t  assembly and p i s t o n  need n o t  be 
removed from a i r c r a f t .  

a. Place a i r c r a f t  on jacks. 
b.  Release s t r u t  a i r  pressure. 
c. Remove brake l i n e  f i t t i n g .  
d. Remove s t a t i c  cable. 
e. Remove lower sc i sso rs  a t t a c h  b o l t .  
f. Remove lower  s t r u t  assembly. 
g. Remove snap r i n g  and r e t a i n e r s  and w ipe r  seal.  
h. I n s t a l l  new "0" r i n g .  
i. F i l l  lower s t r u t  assembly w i t h  14 ounces o f  clean 5606 
r e d  hyd rau l i c  f l u i d  and i n s e r t  i n t o  t h e  upper s t r u t  assembly. 
j. I n s t a l l  new wiper  seal and rep lace r e t a i n e r ( s )  and 
snap r i n g .  
k. Connect sc issors,  s t a t i c  cable, and brake l i n e .  
1. I n f l a t e  s t r u t  w i t h  compressed a i r  t o  35 p s i .  
m. Bleed brake system. 

NOTE 

I f  excessive s i d e  p l a y  i s  no ted  between the  
upper and lower s t r u t  assembly, contac t  f a c t o r y  
f o r  s t r u t  overhaul i n s t r u c t i o n s .  
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Fig. 7-2 Main Gear Assy. 
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7-18. REPLACING FLUID AND SEALS, NOSE GEAR STRUT. 

NOTE 

Upper s t r u t  assembly and p is ton  need n o t  be 
removed from a i  r c r a f t  . 

a. Place a i r c r a f t  on jacks. 
b. Release s t r u t  a i r  pressure. 
c. Remove lower sc issor  at tach b o l t .  
d. Remove snap r ing .  
e. Remove lower s t r u t  assembly. 
f. Remove re ta i ne r  r i n g  a t  top o f  lower s t r u t .  
g. Replace "0" r ings  and i n s t a l l  bushings, spacer, re ta iners ,  
and snap r i n g  i n  proper sequence. 

NOTE 

I f  excessive s ide p l ay  i s  noted between the 
upper and lower s t r u t  assembly, rep1 ace both 
s t r u t  bushings. 

h. F i l l  lower s t r u t  assembly w i t h  15 ounces o f  clean 5606 
red hydrau l ic  f l u i d  and i n s e r t  i n t o  the upper s t r u t  assembly. 
i. I n s t a l l  new wiper seal and replace re ta iner (s )  and snap 
r i ng .  
j. Replace scissors and b o l t .  
k. I n f l a t e  s t r u t  w i t h  compressed a i r  t o  60 ps i .  

7-19. WHEEL ALIGNMENT. The main gear wheels should be al igned w i t h  
the long i tud ina l  axis o f  the a i r c r a f t  w i t h  the a i r c r a f t  r e s t i n g  on 
the landing gear, f o r  maximum t i r e  wear. Adjust wheel a1 ignment w i t h  
d i f fe ren t  spacer thicknesses between the s t r u t  sc issor  1 inkage. 
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7-20. HYDRAULIC POWER PACK. The power pack i s  l o c a t e d  under the  
f r o n t  seats  and c o n s i s t s  o f ,  1 )  reversab le  e l e c t r i c  motor ;  2 )  r ese r -  . 
v o i r ,  and; 3 )  sequencing and check va lves.  No f i e l d  r e p a i r  o r  a d j u s t -  
ment t o  system i s  recommended. 

7-21. POWER PACK RELAYS. Two power so leno id  r e l a y s ,  one f o r  each 
d i r e c t i o n  o f  t h e  l a n d i n g  gear, are l o c a t e d  under  t h e  f r o n t  sea t  t o  
the  l e f t  o f  t h e  power pack. A  s w i t c h  r e l a y  f o r  t h e  s o l e n o i d  r e l a y s  
i s  l o c a t e d  beh ind  t he  i ns t rumen t  panel ou tboard  o f  t h e  gear warn ing 
horn  i n t e r r u p t e r  r e1  ay. 

NOTE 

The p r e s s - t o - t e s t  r e l a y  and t h e  gear s w i t c h  r e l a y  
a re  in te rchangeab le .  One may be checked a g a i n s t  
t h e  o t h e r  t o  determine t h e  f a u l t y  r e l a y .  

7-22. REMOVAL AND INSTALLATION OF POWER PP.CK. 

a. P lace a i r c r a f t  on jacks  w i t h  gear  i n  t h e  down p o s i t i o n .  
b .  Remove f r o n t  seats .  
c. D isconnect  h y d r a u l i c  l i n e s  connec t ing  t he  power pack t o  
t he  a i  r c r a f t  system. 
d. Disconnect  e l e c t r i c a l  w i r e s  ( n o t e  l o c a t i o n  f o r  r e i n s t a l  l a -  
t i o n )  connec t ing  power pack t o  a i r c r a f t .  
e. Remove t h r e e  b o l t s  s e c u r i n g  t h e  power pack mount ing b r a c k e t  
t o  t he  a i r c r a f t .  
f .  L i f t  o u t  power pack u n i t .  
g. I n s t a l l  u s i n g  t h e  reverse  procedures f o r  removal. 

7-23. BRAKE SYSTEM. The brakes a r e  s e l f - a d j u s t i n g ,  hyd rau l  i c - d i s c  
type  operated o f f  t h e  rudde r  pedals .  Toe brakes on t h e  c o p i l o t ' s  
rudder  pedals  a re  o p t i o n a l  . 

7-24. MASTER BRAKE CYLINDER ADJUSTMENTS. 

a. Ad jus t  master  c y l i n d e r  end f i t t i n g s  so t h e  two th reads  
show between f o r k  f i t t i n g .  
b. Ad jus t  s l ave  c y l i n d e r s  ( c o p i l o t ' s  s i de )  so  t h a t  t h e  end 
f j t t i n g  i s  bottomed o u t .  
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7-24. TROUBLESHOOTING LANDING GEAR SYSTEf'l. 

: 1. Gear w i l l  n o t  r e t r a c t ,  power pack motor  does n o t  run. 
! 
I Probable Cause Sol u t i  on 

1 a. Power pack c i r c u i t  b reake r  I a. Reset c i r c u i t  breaker .  
ou t .  
b. Broken squat s w i t c h  o r  
loose  w i r e .  
c. Low s t r u t  a i r  p ressure ,  s t r u t  
n o t  ex tend ing  f o r  enough t o  con- 
t a c t  squat  sw i t ch .  
d. D e f e c t i v e  au to- ax t i on  gear  
o v e r r i d e  s w i t c h  on t h r o t t l e .  
e. D e f e c t i v e  s o l e n o i d  r e l a y .  
f. D e f e c t i v e  gear s w i t c h  r e l a y .  
g .  D e f e c t i v e  power pack motor .  

b .  Replace s w i t c h  o r  connect 
wi  r e .  
c .  Se rv i ce  s t r u t .  

d. Replace sw i t ch .  

e. Replace sw i t ch .  
I f. *Replace sw i tch .  

g. Replace o r  r e p a i r  motor .  

*Switch r e l a y  and p r e s s - t o - t e s t  r e1  a; a re  in te rchangeab le .  Rep1 ace 
one w i t h  t h e  o t h e r  t o  determine i f  d e f e c t i v e .  I-.--.- -..----.- ---.-- 

a. Dump v a l v e  d e f e c t i v e  o r  i n  a. Close v a l v e  o r  rep1 ace 
open p o s i  t i o n .  power pack. 
b  . D e f e c t i v e  s t a t i c  cab1 es . b. Replace s a t i c  cables.  
c. Broken h y d r a u l i c  l i n e .  1 c. Repa i r  a  r ep lace  l i n e .  

-.___*nUL____*nUL_- --- - 1 
7 

3. Gear r e t r a c t s ,  b u t  does n o t  s t a y  up power pack cyc les .  ( 1  
t o  2 t imes p e r  hour i s  norma l ) .  

- __ I --  Y _._I..". ---L_C----.- 

2. Gear w i l l  n o t  r e t r a c t ,  power pack motor  runs.  

Probable Cause Sol u  ti on 

f Probable Cause S o l u t i o n  

a. Ex te rna l  l e a k  i n  system ( l i n e s  a.  F i nd  and r e p a i r  l eak .  
and a c t u a t i n g  c y l  i n d e r s ) .  
b .  I n t e r n a l  l e a k  i n  a c t u a t i n g  b.  Replace sea l s  o r  cy1 i n d e r .  f I c y l  i n d e r .  
c.  Leaking s h u t t l e  va l ve  ( e x t e r n a l  c. Replace sea l s  o r  va l ve .  
and separate f rom P O W E R  pack ) .  

i d.  Leaking dump va l ve .  d. Replace sea ls  o r  dump va lve .  
e .  Loss o f  accumulator  p ressure .  e. Se rv i ce  accumulator.  
f I n t e r n a l  l e a k  i n  power pack. f .  Replace power pack. I- 
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1 4 .  Gear r e t r a c t s ,  b u t  c i r c u i t  b reake r  pops. t 
I I 
C Probable Cause 

1 a. Pressure s w i t c h  d e f e c t i v e .  a. *Replace sw i tch .  

I *Check p ressure  s w i t c h  ope ra t i on  by i n s t a l l i n g  a  gauge, 0  t o  1500 p s i ,  
I t o  "up" s i de .  Swi tch  shou ld  open between 1300 t o  1500 p s i .  

-- 

1 5. Nose gear  r e t r a c t s ,  b u t  main gear  o n l y  p a r t i a l l y  r e t r a c t s .  

Probable Cause S o l u t i o n  

a. Broken s t a t i c  cable.  a. Replace s t a t i c  cab le .  
b.  Excess ive a i r  p ressure  i n  b. Se rv i ce  s t r u t s .  

[ 6. S t r u t  loses  a i r  p ressure ,  no v i s i b l e  h y d r a u l i c  l eak .  I 

*When r e p l a c i n g  "0" r i n g ,  t h e  p i s t o n  must n o t  t u r n  as t he  n u t  i s  
t i g h t e n e d  on t h e  new "0" r -  w i l l  be damaged. -- 

Probable Cause Sol u  ti on 

a. De fec t i ve  i n f l a t i o n  va lve .  a. Replace va lve .  
b.  Leak ing "0" r i n g  a t  t op  o f  b.  *Replace "0"  r i n g .  
p i s t o n  stem. 

Issued  10-73 

- 



BELLANCA V I K I N G  SERVICE MANUAL 

INTENT1  ON ALLY 

LE FT 

BLANK 

Issued 10-73 



BELLANCA V I K I N G  SERVICE MANUAL 

7-25. EARLIER VIKING GEAR SYSTEM INFORMATION. Be1 l a n c a  a i  r p l  anes 
( s / n  30123 th rough 30230 model 17-30),  ( s / n  32-1 th rough 32-13 model. 
17-31), and ( s / n  31001 through 31003 model 17-31TC) have an e l e c t r i c  
-hydraul  i c  system f o r  l a n d i n g  gear  ope ra t i on .  Th is  system c o n s i s t s  
o f  an e l e c t r i c  moto r  d r i v i n g  a  h y d r a u l i c  pump and t h r e e  l a n d i n g  r e -  
t r a c t i o n  c y l i n d e r s .  The pump and motor  a re  combined w i t h  a  r e s e r v o i r  
t o  form a  power pack. A  l e v e r  s w i t c h  on the i ns t rumen t  panel con- 
t r o l s  t h e  ope ra t i on  o f  t h e  power pack. L i m i t  sw i tches  c o n t r o l  the 
l i m i t s  o f  the gear  t r a v e l .  These swi tches are connected i n  p a r a l l e l  
so t h a t  a l l  sw i tches  must be ac tua ted  be fo re  an i n d i c a t i o n  i s  g iven  
t h a t  the  gear i s  i n  i t s  p rope r  p o s i t i o n .  

When the  panel  l e v e r  i s  p l a c e d  i n  t h e  up p o s i t i o n ,  t h e  motor  s t a r t s  
t o  f o r c e  f l u i d  t o  t h e  up s i d e  o f  a l l  t h e  l a n d i n g  gear c y l i n d e r s .  
(S ince a l l  t h e  l i n e s  a re  connected toge ther ,  t h e  gear  w i t h  t h e  l e a s t  
r e s i s t a n c e  w i l l  r e t r a c t  f i r s t . )  As t h e  gears come up, they  w i l l  de- 
press t h e i r  r e s p e c t i v e  l i m i t  sw i tches .  When a l l  t h r e e  swi tches a re  
depressed t h e  motor  w i l l  s t o p  and t h e  r e d  " A l l  Unlocked" 1  i g h t  w i l l  
go o f f .  The pump i s  i n t e r n a l l y  va l ved  t o  ma in ta i n  t h e  up p ressure .  
I f  a  c y l i n d e r  i s  l e a k i n g  ( i n t e r n a l l y  o r  e x t e r n a l l y )  the  motor  w i l l  
r e s t a r t  as soon as any gear opens a  l i m i t  sw i tch .  I f  the l i m i t  
swi tches a re  n o t  p r o p e r l y  ad jus ted ,  the motor  may f a i l  t o  s top  and 
cause t h e  c i r c u i t  b reake r  t o  open o r  t h e  gears may n o t  be snug i n  
t h e  wheel w e l l s  a f t e r  r e t r a c t i o n .  For a  c o n d i t i o n  where t h e  gear i s  
n o t  snug i n  t h e  wheel we1 1, p u l l  on each wheel w i t h  t h e  gear i n  t h e  
up p o s i t i o n ,  t o  determine wh ich  l i m i t  s w i t c h  needs a d j u s t i n g .  I f  the  
motor  f a i  1  s  t o  s t a r t  when t h e  wheel i s  g i ven  a  sharp p u l l  , t h e  1  i m i t  
s w i t c h  needs a d j u s t i n g .  I n  t h e  case o f  t h e  mo to r  f a i l i n g  t o  s top,  
r e a d j u s t  each l i m i t  s w i t c h  s t a r t i n g  w i t h  the  nose wheel u n t i l  the  
motor operates p r o p e r l y .  Care shou ld  be taken n o t  t o  a d j u s t  t h e  
gear t o o  snug, as a  s teep  t u r n  i n  f l i g h t  w i l l  cause t h e  motor  t o  
opera te .  

Gear down ope ra t i on  d i f f e r s  f rom gear up i n  t h a t  t he  pump i s  n o t  in- 
t e r n a l  l y  v a l  ved t o  m a i n t a i n  down pressure .  To m a i n t a i n  down pressure ,  
the system i s  p r o v i d e d  w i t h  a  check va l ve  and a  so leno id  v a l v e .  The 
s o l e n o i d  va l ve  must opera te  t o  r e t r a c t  t h e  gear. If t h e  s o l e n o i d  
va l ve  f a i l s  t o  f u n c t i o n  t h e  down pressure  i s  ma in ta ined  and t h e  gear 
cannot r e t r a c t .  The down l i m i t  sw i t ch  shou ld  be ad jus ted  t o  s t a r t  
t h e  motor  i f  t h e  r e t r a c t i o n  s t r u t  breaks overcen te r .  T h i s  o v e r c e n t e r  
ad justment  shou ld  be 1/16" .  Overcen te r  t r a v e l  can be measured by 
s t r e t c h i n g  a  s t r i n g  between t h e  c e n t e r l i n e  o f  t h e  p i v o t  b o l t s .  
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E l e c t r i c  h y d r a u l i c  gear  r e t r a c t i o n  and ex tens ion  on model 17-30 ( s i n  
30241 th rough 30262), model 17-31 ( s /n  32-14),  model 17-30A ( s /n  30263 
through 30324), model 17-31A (32-1 5 through 32-34), model 17-31ATC 
( s / n  31004 th rough 31012) works and i s  r i g g e d  s i m i l a r  t o  t h e  s e r i a l s  
p r e v i o u s l y  descr ibed  excep t  t h e r e  i s  no h y d r a u l i c  down l o c k ,  b u t  over-  
cen te r  t r a v e l  was inc reased  t o  .25". Th i s  system has g r e a t e r  opera t-  
i n g  r e l i a b i l i t y  and gear  down s w i t c h  r i g g i n g  does n o t  have t o  be as 
p r e c i s e  as t h e  p rev ious  system. The f e a t u r e  i s  r e t a i n e d  t h a t  i f  t h e  
con tac ts  a r e  opened on any o f  t h e  t h r e e  down l i m i t  swi tches,  the  
motor i s  energ ized  and t h e  gear i s  pumped down. Because o f  t h e  l a c k  
of down pressure,  c a u t i o n  shou ld  be exe rc i sed  n o t  t o  bump t h e  r e t r a c -  
t i o n  l i n k  o v e r  c e n t e r  when t he  a i r p l a n e  power i s  o f f .  A t h i r d  system, 
now i n  use, and s i m i l a r  t o  t h e  second system, uses a h y d r a u l i c a l l y  
opera ted  p ressure  s w i t c h  t o  end the  up cyc le .  T h i s  system comple te ly  
e l i m i n a t e s  up r i g g i n g  o f  t h e  gear r e t r a c t i o n .  

Emergency ex tens ion  o f  t h e  l a n d i n g  gear  i s  p rov ided  by a dump va l ve  
which r e l i e v e s  t he  p ressure  f rom t h e  up s i d e  back t o  the  r e s e r v o i r .  
No b leed ing  o f  t he  system i s  necessary a f t e r  us i ng  t h e  emergency ex-  
tens ion .  

Should a l eak  develop a t  a  c y l i n d e r  caus ing a l o s s  o f  f l u i d  t o  a  - p o i n t  a f f e c t i n g  gear  ope ra t i on ,  t h e  system shou ld  be b led .  F l u i d  
can be checked o r  added t o  t h e  r e s e r v o i r  b y  removing t h e  screw a t  
t h e  f o rwa rd  r i g h t  c o m e r  o f  t h e  r e s e r v o i r ,  Do n o t  remove t h e  screw 
l a b e l e d  " ven t"  t h a t  i s  ad jacen t  t o ,  b u t  h i g h e r  than,  the f i l l e r  screw. 
A p l a s t i c  squeeze b o t t l e  w i t h  a  s h o r t  hose works v e r y  we1 1 t o  add 
f l u i d .  

Most Be1 l anca  models w i t h  t h e  e l e c t r i c - h y d r a u l  i c  r e t r a c t i o n  f e a t u r e  
" au to- ax t i on"  au tomat ic  gear  ex tens ion  wh ich  w i l l  l ower  t h e  gear f o r  
l a n d i n g  i f  t h e  p i l o t  f a i l s  t o  do so. 

The au tomat ic  gear  ex tend  system c o n s i s t s  o f  a  p ressure  s w i t c h  con- 
nec ted  t o  t he  p i t o t  system. When speed f a l l s  below a predetermined 
amount (95  t o  115 mph, depending on s e r i a l  ) and t h e  gear  s w i t c h  has 
n o t  been moved t o  t h e  down p o s i t i o n ,  t h e  p ressure  s w i t c h  w i l l  ener-  
g i z e  t h e  gear ex tend  system and ex tend  t h e  gear  a u t o m a t i c a l l y .  I f  
the  au tomat ic  mode has been used, t h e  r e d  " un locked- a l l  " 1  i g h t  wi 11 
remain on when t h e  gear i s  down and locked ,  as a warn ing t h a t  t h e  
gear speed i s  below t h e  au tomat ic  ex tend  speed i f  t h e  gear motor  c i r -  
c u i t  b reaker  has popped, and shows t h a t  au tomat ic  a c t i o n  was c a l l e d  
f o r .  The au tomat ic  ex tend  cannot occur ;  however, un less  power  i s  
s u p p l i e d  t o  the motor.  P o s i t i o n  o f  t h i s  c i r c u i t  b reake r  and unusual 
i n d i c a t o r  l i g h t  p a t t e r n s  shou ld  be a p a r t  o f  t h e  r o u t i n e  c o c k p i t  
check. 
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Means has been provided to  override the automatic system so the gear 
can be retracted a f t e r  take-off a t  speeds below the automatic extend . 
speed. Earl ier  s e r i a l s  feature a momentary "on" button located below 
the gear switch. When the button i s  held i n ,  the system i s  being 
overridden. On 1 a t e r  ser i  a1 s ,  the automatic system i s  overridden 
when the th ro t t l e  i s  in the fu l l  open position. 

A safety "squat" switch was also ins ta l led ,  beginning w i t h  s e r i a l s  
30281, 32-31, and 31008. This switch i s  located on the r ight  main 
gear and will prevent operation of the retraction system until  the 
weight i s  off of the gear and the gear i s  ful ly  extended. This serves 
to  prevent inadvertent gear retraction on the ground. 

Landing Gear Rigging Procedure 
Nose Gear Adjustment: 
Disconnect nose gear steering rods from nose gear and s e t  nose 
gear and rudder on the center l ine of fuselage. Tape a bar or 
s t ick across a l l  four rudder pedals, then adjust nose gear 
s terr ing rods t o  f i t  nose gear, checking t o  be sure the nose 
gear wheel i s  s t i l l  aligned with the center l ine .  If  t h i s  checks, 
inser t  bolts back in steering rods. 

Check rudder f o r  alignment and rudder pedals f o r  alignment. 
If  rudder or  rudder pedals do not l ine u p ,  adjustments on 
the rudder cable turnbuckles may be made. 

Bleeding Procedure: 
Place a i r c ra f t  on jacks, remove top cowl and remove plug from 
the firewall reservoir. Raise both front  seats and remove the 
center cover between the sea ts ,  then remove the 118" plug located 
on the top of the power pack cover. Use two wrenches, one t o  
hold the base pl u g  and one to remove the 118" pipe pl u g .  Loosen 
the hydraulic l ine  f i t t i n g  running from the firewall reservoir 
to  the firewall ( t h i s  should be loosened a t  the firewall and 
not a t  the reservoir) ,  and service the hydraulic power pack 
located under the front sea t ,  by f i l l i n g  the firewall reservoir.  
the 118" plug on the top of the hydraulic potver pack should 
be removed to  ascertain when the power pack i s  fu l l  with f lu id  
being run through the firewall reservoir until i t  comes out the 
top of the hydraulic power pack. Inser t  the 118" plug and f i l l  
the f i  rewall reservoir t o  the mark indicated on the side of the 
reservoir. The l ine that  was loosened previously should now be 
tightened and the reservoir plug reinstal  led. 
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With t h e  gear l e v e r  i n  t he  n e u t r a l  p o s i t i o n  and the  gear i n  
the  down and locked p o s i t i o n ,  loosen t h e  down l i n e  connect ion 
on a1 1  c y l i n d e r s .  Place the  gear s e l e c t o r  handle i n  t h e  up 
p o s i t i o n  and s low ly  pump the  emergency gear handle severa l  
t imes u n t i l  a i r  i s  expel l e d  from the cy l i nde rs ,  and then 
t i g h t e n  a l l  l i n e s .  

Now r a i s e  t h e  gear t o  t h e  f u l l  up and locked p o s i t i o n  w i t h  
t he  hand pump u n t i l  t h e  s e l e c t o r  handle r e t u r n s  t o  t h e  n e u t r a l  
p o s i t i o n .  Wi th t he  gear i n  t h e  up p o s i t i o n  loosen the  up 
l i n e s  a t  t he  h y d r a u l i c  c y l i n d e r s .  The weight  o f  the  gear 
coming down w i l l  e x p e l l  t h e  a i r  f rom the  c y l i n d e r s .  Pump 
the gear handle s low ly  severa l  t imes, as t h i s  w i l l  e x p e l l  
t he  a i r  f rom t h e  l i n e s  themselves. A f t e r  t a k i n g  each gear 
through t h i s  cyc le ,  t i g h t e n  each l i n e  as a  gear i s  b led .  To 
check the  gear t o  be sure t h a t  a l l  l i n e s  and c y l i n d e r s  are 
f ree from a i r ,  p u t  t he  gear i n - t h e  up p o s i t i o n  and o b t a i n  a  
red  l i g h t  on the gear i n d i c a t o r .  Then apply  down pressure 
t o  t he  nose gear by p u l l i n g  down on t h e  gear. I f  t h e  gear 
i s  so l  i d  and does n o t  come down any, t he  system i s  usual l y  
f r e e  o f  a i r .  I f  the  nose gear can be p u l l e d  down any, t he  
system has n o t  been purged o f  a1 1  t he  a i r  and i t  wi 11 be 
necessary t o  repeat  t h e  above b leed ing  procedure. A f t e r  C t he  gear i s  b l e d  and i s  s a t i s  ac to ry ,  then check the  f i r e -  
w a l l  r e s e r v o i r  and power pack and i f  f l u i d  l e v e l  i s  low, 
s e r v i c e  as p r e v i o u s l y  mentioned. 

I f  land ing  gears b leed  down i n  f l i g h t ,  p l ace  a i r c r a f t  on 
the jacks and remove the  up gear l i n e s  complete ly  f rom the  
hydraul  i c  c y l i n d e r s .  Then p lace  gear handle i n  t he  down 
pos i  t i  on and pump the  gear handle u n t i l  the  gear s e l e c t o r  
handle r e t u r n s  t o  t h e  n e u t r a l  p o s i t i o n  o r  f l u i d  comes f rom 
a  c y l i n d e r  o r  one o f  t h e  l i n e s .  I f  f l u i d  comes f rom a  c y l i n d e r ,  
t h i s  i n d i c a t e s  an i n t e r n a l  "0" r i n g  i s  o u t  i n  t he  c y l i n d e r .  
I f  f l u i d  comes from a  l i n e ,  t h i s  i n d i c a t e s  an "0" r i n g  seal 
i s  o u t  i n  t he  h y d r a u l i c  power pack i t s e l f ,  and t h e  power 
pack' should be replaced.  The seal  on t h e  power pack l i d  
should n o t  be broken o r  removed as t o  do so w i l l  v o i d  t he  
war ran ty  on t h e  power pack. 
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