




NOTE 

This Report is in two parts. Part Ii contains details 
of the ac cident and the i nvesti gati on into the cause . 
Part II will detail the damage to the a i r craft resulting 
from the accident, and will be issued when the aircraft 
has been fully stripped and examined. 



I NDEX 

l. INTRODUCTION 

2. HISTORY 

2.1 Aircr aft 

2 .2 Landing Gear 

3. ACCIDENT DETAILS 

3. 1 The Landing and Cause of the Acci dent 

3.2 Pilot 0 s Statement 

3.3 Detai l s of Landing Gear Design 

3.4 Strip Examination of the L.H. Landing Gear Leg 

3.5 El ectrical Check on the Aircraft 

3.6 Examination of R.H. Landi ng Gear Leg 

4. DISCUSSION 

4.1 Possible Causes of L.H. Landing Gear Malfunc tion 

4 .2 Tests Conducted at Dowty Equipment of Canada Limited 

5. CONCLUSIONS 



LIST OF FIGURES 

1 . Malton Airport Showing Loca tion of Accident 

2 . Phot ogr aph of Aircraft j us t Prior to Touchdown 

3. Photogr aph of Aircraft after Touchdown 

4. Phot ogr aph of Ai r craft Duri ng Landi ng Run 

5. Photogr aph of Aircraft Landi ng Run 

6. Phot ograph of Aircraft with Chute Deployed 

7. Phot ogr aph of Aircraft with Chute Deployed 

8. Photogr aph of Aircraft with Par achute Jettisoned Leaving Runway 

9. Photogr aph of Aircraft Leaving Runway 

10 . Aircraft with Gear Collapsing 

11 . Final Position of Ai r craft 

12 . Aerial Phot ograph of Acci dent 

13 . Aerial Phot graph of Accident 

14 . Tire Marks a t Touchdown Point 

15 . Tire Marks showing Burs t Point 

16. Tire Marks and General View of Aircraft 

17 . Top of L. H. Leg Showing Chain 

18. L.H. Landing Gear 

19. L.H. Landing Gear s howing Coll apsed Extension 

20 . G. A. of Mai n Landing Gear 

21 . Se ction Through Mai n Land ing Gear 

22 . Shortening Mechanism 

23 . Top End Fitting of Leg Showi ng Dust EJ;cluder 

24 . Radiogr aph of Locking Mechanism 

25. Radiogr aph of Cam Track Se c tion of Leg 

26. Phot ogr aph of Top of Leg Taken in the Field 



LIST OF FIGURES (Cont ad) 

27 . Chain with Dust Excluder Removed 

28. Chain with Dust Excluder Removed 

29 . Chain with Dust Excluder Re moved 

30 . Shortening Mechanism Stripped 

31 . Dust Ex@luder Parts 

32. Dust Excl uder Parts 

33. Dust Excluder Parts 

34. Cam Track and Broken Rollers 

35 . lo©king Band and Barrel: 

36. Gene~al View ot Shortening Mechanism being Withdrawn f rom Leg 

37 . L.H. Landing Gear Microswitch 

38 . L.H. Tires 

39. Schematic of Cockpit Indi cator Electri cal System 

4o. Photogr aph of Chain Jammed i n Dowty Tests 

41. Genera l Arrangement of Leg in Dowty Tests 

42 . R.H. Tire 

43. R.H. Brakes 

44. Detai l of Shortening Me chanism 



1 

1 . I NTRODUCTI ON 

The accident occurred at Mal ton Airport a t 15 . 29 on 11 June 
1958 when l anding a t the completion of Fl i gh t #11. The 
acci dent wa s due to t he lef t-hand l anding gear not being 
fu l l y extended whe n it locked down. As a r esul t t he whee l 
bogie wa s not parallel to t he a i~cr aft Vs l ine of f l i gh t . 

The pilot was unaware of t he l andi ng gear malfunction during 
his approach, as t he cockpit indi cators showed t he landing 
gear DOWN and LOCKED. Observers who were in radio contac t 
with the a ircraf t were unable t o see that t he final extension 
and turning of the l eg had not been completed. The Sabre 
chase plane had returned to base prior to t he accident, due 
to fuel shortage . 



2 o HISTORY 

2 . 1 Aircr aft 

Aircraft Type - Arrow l 

Serial No o - 25201 

No . ot Flights - 11 

2 

No . of Flying Hours - 11 hours» 30 minutes 

RTITTD 
~sumw. 

No . of Fl ying Hours since Las t Periodic Inspection 
- 3 hours » 5 minutes 

Nose Wheel Ste ering - N t fitted 

2 . 2 Landing Gear (Main) 

Manufacturer - Dowty Equipment of Canada Limited 

Type - Tandem Bogie 

No . of Landings Prior to Ac@ident - 10 

No . of Landi ng Gear Fun@tions - 155 

Last Ground Func tion Check - Prior to Fl ight 11 - Ei ght 
Gr ound Functions of J une 9»1958 

Last Strip Examination of Landing Gear - Pri or t o Flight 10 

* New Brakes and Pads Fitted Pri~r t o Flight 10 

* The brakes were equipped with revised 1 i nch thick p l ates 
compared wit h 3/4 in@h of the norma brakes 0 giving a 
kinetic energy ab s orption of 7.5 x 106 ft . lb . compared 
with 5. 6 x 16b ft. l b. 
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3. ACCIDENT DETAILS 

3.1 The Land ng and Cause of the A cident 

The pilot selected landing gear when in the circuit for 
l anding and as stated in sec tion 3 o2, the cockpit indi~ 
caters showed DOWN and LOCKED o The a ir©rart touched 
down on the end of r unway 32. (Ref. Fig. 1 .) Figure 2 
shows that the L.Ho leg ex t ension and urning had not 
been completed prior to t ouchdown o The partial extension 
can be seen and that the wheels w~re not in line with the 
aircr ar t 0 s l ongitudinal axis . 

Immediately after touch down (Fig . 3)a the aircraft 0s 
weight caused the left-hand l anding gear to turn further 
and asswne the position whi ch it would normally occupy 
when stowed in the l anding gear bay (Ref . para. 3 . 3). 
The dr ag chute was then deployed . Figure 6 shows smoke 
coming f rom the left-hand tires a due t o their misalign­
ment with the aircrart 0 s path . The aircraf t continued t o 
swing t owar ds the left- hand side and corrective brake 
action had no effec t in arr esting the swing. The pilot 
then considered tha t the rag chute may be causing the 
swing and jettisoned the chute. Figur e 7 shows the air~ 
cr aft in various pos i t ions until it l eft the .runway. 
When he l eft- hand wheel struck he soft gr ound a the air­
craft swung violentl y t o the l eft» causing the l anding 
gear t o coll apse due to the ex@essive loads imposed on it . 
Figures 12 and 13 are aerial phot ographs taken s hortly 
after the accident. The ski d mar ks shown on Fi gure 14 
are those made by the left- hand l anding gear at the t ouch= 
down point» and i ndicates the i n©~ease in the sp~ead of 
the tir es 3 a s the bogie is t wi s ed fur ther out of l ine» 
du t o the increasing weight on the l anding gear o Figure . 
15 indicates the point at whi ch the l eft- hand tires burst. 
This occurr ed at app~ox1mately 3/5 of the t o a l di stance 
which the a rcraft travell ed (app~oxi.mately 49 000 ft .). 

Photogr aphs taken of the l eft- hand l anding gear s~or l y 
after the aca:ident are shown in Figure s 17 » -18 and 19 0 
Figure 17 s hows the retracting ©hain broken offj and 
protrudi ng from the dus t cover o 

Instrumenta i on records have been analyzed ~ and show 
that the t ouchdown speed was 170 knots TAS and t he r ate 
of descent was five t o six fee per s condo The drag 
chute was streamed at 150 knots TAS . 



3.2 Pilot 0 s St a tement 

On June ll» 1958, at thee d of Flight No. 11» I selected 
l anding gear DOWN on downwind leg at ddH&l' d of apR.f,?X~ 
imately 210 knots I.A.S . Landing ge ~~~M~D,1 normal and t he indica tor was showing c'1i,;ocl e:a!! • 
Th approach was caJ;Tied out at appr ximately 170 knots 
d ~A~S~ At touchdowna aligh t change of direc tion to the 
left was noticeable and nose whe~l went down sharply. 
The drag chute was streamed 1mm diately beca use a short 
l anding run was intended» but with the decreas of aped 
the aircraft was t urning slpwly o th lefts and full 
opposite brake was not enough o maintain a straight r un . 

Suspecting strong cross=wind or faulty drag chute, Jetti= 
son of ©hute was carri ed out at approximately 50 knots . 
This a©tion had no apparent effe~t» and the aircraft left 
t he runway a t approximately 30 knots . When t he left- hand 
wheel struck soft» muddy ground» the aircraft swung vio­
lently t o the left and the landing gear collapsed. 

3.3 De ails ot Landi ng Gear Design 

The l a~cting gear ©onsists of a main leg whi©h is braced 
by a rear drag strut and a teleB©©pi@ down lo@k s ~ut 
(Ref . Figul"e 20) . I n order t o permit adequate fuselage 
gr ound @learan©e on landings the length of the main land= 
ing gear is such tha t in is f ully extended posit on t he 
1@.g would not .fit in t he whe@l well» on re racit on. A 
me@hanism has therefore been i:n@orporated in the main l eg ~ 
whi ©h during retra@tion» draws th sho@k absorber into 
the main landing gear strutp thus redu@ing t he leg length 
appro~imately 8 inches . At the same time th@ wheel bogi 
is umed through approximately 4o0 s~ tha t the wheels will 
lie f lu~h with t he wi ng @ontour when retracted 9 sin©e the 
wings ar set a t 4=1/2° i n©iden@e to the static ground line. 
During t he extension @ycle the landing gear is lengthened 
and t he bogie ro tated so that the wheels will be parallel 
wi h the air©raft 0 s longitudinal SJ'bis . 

Turni g is a©complished by means ot two ©am racks on t he 
main leg brut"re l and t wo rollers on the extending unit . 
The main oleo is at t ached to the shortening gear» therefore 9 
t he ©Jl~!IQl is a@ti ve whethel" the e:ittenBion i s up or down . 
Fi gure 21 shows t he main leg details and Figure 22 s hows 
the shorteni ng mechanism detail8 lo©k . The dust @over 
is shown on Fi gure 23 . 

Wh n he main gear is released ~~~m he wheel well by the 
up lock» the spring (Fi gU!"e 2~) ata.X"ts extending geax' and 
a t t he s ame time t he heli ©al ©am tra©k turns the ~ogie . 
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3o3 (Continued) 

In the initial stage of landing gear lowering~ the spring 
is the main extending force 9 but as the l anding gear extends, 
the spring load de©reases and gr avity pull completes the 
extension o The l oad on the spring in the fully extended 
~©ndition i s 10 lb o and in the f ully closed condition he 
load is 600 lb . When the extension is complet e~ a further 
spring (Figure 22 ) pressing agai nst eight lo©k segments 
pushes them into a groove in the lock . A iahain attached 
to the locking barrel1 passes up to t he t op of the leg and 
around a sprocket which is fastened o a dust cover on the 
lego When the l anding gear is retracted, the effec tive 
length of the chain shortens,thus pulling up th~ 1:rnner 
banel or the main leg against the spring. A te lescopic 
r od fixed to the inner barrel actuates a micro- switch which 
signals that the leg is fully down to the cockpit indicator . 
This switch only indicates that the leg has extended. A 
further switch is fitted t o the side stay whi ch is ac tuated 
when the s i de stay; whi ©h is te lescop1c 9 has locked» signa l ­
ling the cockpit indicator that the landing gear is locked 
in pla@e o It should be noted that the p1lot 0 s indicator 
only shows "green" if both mimro-sw1 ches are a©tua ed . 

3.4 Strip EXam1nation of the Port Under@a~r1age Leg 

The l eft- hand main l anding gear was sheared due t o the 
extreme loads i mposed on it when the aircraft slewed in 
the s oft ground. This caused a considerable amount or 
secondary damage o Since the reason for the extension 
mechanism malfunction was unknown 9 i t was decided t o take 
r adiogr aphs bef ore str ipping the leg. The r adiographs 
ar e shown in Figures 24 and 25 0 Fi gure 24 shows tha t the 
extens on locks are out 9 but that they have pushed the 
end cap off their retaining barrel, moving approximately 
two inches past the ful ly re t r ac ted position. This , how= 
ever, coul d a l so have occurred before he l anding gear 
collapsed, due t o taking the full weight of t he aircraft 
during the l anding. Figure 25 i s a r adiograph of the leg 
in the vicinity of the t urning cam t racks . The str ipping 
of the l anding gear was undertake at Avro by Dowty Equip= 
ment of Canada Limited , in the presence of obser vers f r om 
Avro Engineer ing Depar tment. Phot ographs of the va;r,ious 
stages of str ip and detail s of individual parts were taken. 
Fi gure 26 is a view of the top of the leg and shows the 
retr action chain outside the moveable dust cover . The 
marks on the dust cover indicate that the chain may have 
been t r apped between the dust cover and the top of the 
mai n leg f orging. The gear was stripped , theref r e , t o 
determine i f anything could have caused the chain to 
s l acken, l oose its tension so that a fo l d in the chain 
became Jammed . If this occur~ed ~ 1t could stop th leg 
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3.4 (Continued) 

from fully extending against the partially extended spring 
and the weight of the gear. 

Fi gur e 27 shows the end or the leg with the dust cover 
r em oved revealing the chain and i dler aprocke . In addi= 
tion» t his photogr aph shows that a section of chain is 
jammed between t he sprocket and t he end ap1 and the sprocket 
mounting l ugs h~ve a lso tai led . However» ne j ammed chain 
coul d a lso have been caused by secondary damage due to th 
extension mechanism being pushed t wo inches past t he fully 
retracted positiono 

Figure 30 shows the dust cover9 chain and t op of t he extend= 
ing gear after they had been withdrawn f rom the leg f orgi ng. 
Figure 30 shows the fixed portion of the d st cover along 
with a part or the f orging which was t orn out by the chain 
being looped between its moveable piece at the left top 
corner. Figure. 31 shows the chain marks on the dust cover . 
Figure 32 is a close- up photQJgraph or the fixed pal"t of the 
dust cover showing ,_part ot the forgi ng biroken out at the 
extreme right-hand .,.-side. Figure 33 shows the piece of chain 
whim. had been broken oft and damaged the dust cover . It 
should be noted t hat t he cha1n breakage could have been 
caused when the lan::Ung gear was shear ed in the f1nal stages 
of the accident . 

Figur e 34 shows one of the two cam tracks ; the rollers in,­
the bottom are broken . This is secomary damage 3 due t o 
the extending portion of the leg being driven beyond the 
ful l y re t rac ted pos1t1ono 

Fig ure 35 shows the bearing retaining 
The marks on the barrel indicate that 
and the dowel had s cored the barrel . 
the bolts was in the order or 350 lb . 
this high loadi ng could be a ttributed 
the final breakage or the l eg . 

clamp and the barrel . 
the band had rota ted 9 

The t orque to releti:se 
in . However9 some of 
to twisting during 

Fi gure 36 shows the shortening mechanism ex ension spring 9 

whi ch is almos t coil bound . Thie is due t o the l ocks pas= 
sing beyond the normal retrac ted pos i tion» f r cing off the 
end cap and then f orcing the locking segments out at the 
t op of t he cylinder . A metal lurgical check on t he spring 
showed that it was according t o s~ecification D a l though it 
had a permanent set of about 1=1/2 in. 

Figure 37 shows the l eft-hand l anding gear ex tension micr o­
switch and Figure 38 shows the left-hand tires . 
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3.5 Possible Electrical Ma ltunc i ons 

The electrical system was examined o determine what mal­
fun©tions @ould cause f alse indi©ations . 

The l anding gear position indicator is wired in series 
through both the leg extension and the side stay swit@hes 
t o ground . The warning light in l anding gear sele@tor 
lever is wired by positive supply through both swit©hes 
in parallel . If a short had o©©lll'red between the @ockpit 
indicator and the leg extension swit©hp he indicator 
would only have sh©wn DOWN 0 and would not have shown the 
neutral and up positions . 

If there had been a short between the UP extension switch 
and t he side stay swit©hp the i ndi©ator would have shown 
DOWNp with only the down l ock switch actuated . Howev r~ 
an unactuated side stay switch would have given a warning 
signal t o the sel ec t or handl e light . Therefore » if no 
signal had been given to the sel ctor handle warning light 3 

it would indicate tha t the positive supply through the 
unac t uated position of the sides ay switches( had also 
failed. 

If the ©o@kpit indicator had b~@n wired i ncorre©tly so 
ha t 1 bypassed th extension swit©h and was wired t o 

gr oundp when only the side stay swit~h was a©tuatedp the 
extension swit@h would have given a warning eignal if 
unlo©ked o This would o©cur unl sa there was also a fault 
in the positive supply line to the s lee or lever light . 
Failure of the sele©tor lever ligh circui breakerp or of 
the f ilament would have to O@©UI' a t the time of down lo@k» 
otherwise the absence of the light durtng the down a ©t ua­
tion period woul d probably have b en notic d o If the 
selec t or lever l i ght had been wi:red o he actua ted side 0£ 
either mi cro - swit©h p the light would have een on» prior 
to t akeoff o 

The f oregoing circumstance wou]t;l appear to reduce the 
possibili t y of wiring faul ts being the cause f false 
indica tion. However» if t he leg ~xtension switch operat­
i ng mechanism could be adjusted to actua e the switch at 
a ll timesp or if the me@hanism should Join in the a c tuated 
positionp regardl ess of gear pos itionp t he side stay would 
be the controlling fea ture t or both down lo©k indi ation 
and lever warning lightil from the :in 1cation aspectp the 
l anding gear would appear to be operating satisfactorilyo 
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3. 6 Electrical Che©k on the Ai~©raft 

Figure 39 shows the schematircs of the cockpit indicator 
f or the main landing gear . It will be noted that both 
micr o- switches mus t be actuated in order t o i ndicate 
GEAR DOWN - LOCKED. The working drawings were checked to 
ensure that the system had been correctly converted into 
the aiI'craft wiring drawings . The dr awings were f ound t o 
be correct. The harness from the left-hand l anding gear 
was then r e=fitted t o t he air©raft a nd circuit checks were 
made. The s ide s tay mi cr o- switch was f ound t o be un= 
serviceabl e 9 and a new switch was installed f or the check . 
It is considered that the failure of this switch was due 
to the se©onda:cy damage s s i nce the p1lot 0 s indicat or showed 
the gear t o be locked down . This indi©ation would be given 
if both side stay and extension mi cro-swit@hes are actuated 
and ser viceabl e . (Ref. Figura 39.) 

The b ulb in the cockpit undercar:!t"iage selector handle was 
tested for continuity and found t o be serviceable. The 
f ollowi ng checks were then conducted i 

1) UP was selec ted and all the micro-switches set t o the 
UP position. The indicator shows UP and t he light in 
the handle flashed when t he throt tles were closed o 

2 ) DOWN was selected and t he light in the selector handle 
changed t o a cont inuous ONo 

3) The nose door uplock switch was placed in the unlocked 
pos1tion 9 the nose indicator showed unlocked . 

4) The nose door switch was ope~ated for t he fully open 
position» no ©hange was noted in the position 1ndicatoro 

5) The nose gear uplock swi t ©h was released » no change 
was noted in the 1ndicatoro 

6) Right -hand mai n l anding gear up lock switch was released . 
The r ight-hand indicator showed unlocked . 

7) Left -hand l anding gear main up lock released . Indicator 
showed unlocked . 

8) Right - hand main l anding gear leg extension switch was 
actuated. No change was noted in the indicatoro 

9) The right-hand main l anding geax" te l escopic side stay 
switch was actuated . Indi©ator showed wheel down posi= 
tion. 



I • 
GEAR 
POSITION 
INDICATOR. 

DOWN 

EXTENSION 
DOWN LOCK 
SWITCH. 

'v 'v 

E G 
D B 

TELE.5COPIC 
SIDE. STAY 
SWITCH. 

" " 
E G 

D B --- ---

LIGHT IN 
GEAR SELECTOR R 
HANDLE. 

SCHEMATIC OF MAlN LANDING GEAR 
ELECTRICAL 5Y5TEM- COCKPIT INDICA10R. 

F l G. 39 

+ 
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3.6 (Continued) 

10) The left main l anding gear l eg extension switch was 
ac tuated. No change was noted i n the l eft-hand 
indi cator . 

11) The l eft main landing gear tele s@opic side s tay 
swi t @h was actuated. Indicator showed wheel down 
position. 

12 ) The nose down lo©k swi tch was a©tuated. The nose 
indicator showed wheel down position and the light 
1n the lever was extinguished . 

13) The nose door f ully open swi t ch was released . No 
change was noted in the indicator . 

14 ) The nose door up switch was placed in the closed posi= 
tion . No change was noted in the indicator . 

This compl eted the normal gear down actuation and indica= 
tion. 

15) The left -hand main extens ion down lock switch was 
r eleased and the indicator showed unlocked and the 
light in the l ever was i lluminat ed . 

16) The left-hand main extension downlock switch was 
ac uated. Left-hand indi cator showed wheel down and 
t he l i ght was extingui shed . 

17) The µ.H. t elescopic side stay swi t ch was released. 
The indi cator showed unlocked and the light was 
illuminated. 

18 ) The left -hand ~, · ,. teles~opic side s tay was ac tuated. 
The indicator showed wheel down and the l ight i n the 
selec t or l ever was extinguished . 

The above tests proved that the aircraf t wir ing was coJr'rec t 
and t he fa l se i ndi cation mus t have been caused by micro ­
switch mal adjustment or Jamming in the wheels down positiono 
If thi s switch was permanently i n the actuated condition>t he 
indica tion woul d be in order i . e . iilwheels down 8

' when t he s i de 
s tay was ac tuated and "wheels up" when the gear was r etlr'acted 
and the side stay mi cr o~·swit~h released. 

It shoul d be not ed that the as~embly of the harness in the 
aircraft was not perfo rmed by the same crew who origi nally 
wired the aircraft» and that all the idents were checked 
by Engineering staff . 



• 
3.7 ~amina tion of the Right-Hand landing Gear leg 

The right-hand l anding gear leg was removed from t he air~ 
craft and examined f or any signs of trapping of the re­
tracting chain between the dust excluder and the main leg 
f itting. No evidence of trapping was found. 
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4. DI SCUSSION 

4 . 1 Possible Re asons for Left-Hand Landing Gear Malfunction 

Test functions of gear in the aircraft and in the test rig 
at AVRO have not taken into account a irloads on the gear. 
Air l oads at a speed of 250 knots E.A.S. (which is the 
design limita tion for landing gear down) can cause bending 
and fri ction in the extension gear . A restriction in the 
extension , bef ore t he full weight of the gear he lps it lock 
down. can cause a release in the retracting chain tension 
loop thus forrnedi&if caught in the gap between the dust 
cover and the main leg fitting could prevent the l eg fully 
extending and l ocking down . · 

The portion of the landing gear leg barrels on which the 
extension bearing moves» were chrome=plated to size on 
both aircraft 25201 and ori the test rig. During landing 
gear f unction teats on 25201 prior o first flight, the 
right-hand gear was found to be jerky during extension . 
This leg was returned to Dowty and thebarrel was ground . 
The left-hand leg 9 however. was not ground» and it is 
posBible that the tolerances were on the high side. Con= 
sequently , ground functions, without air loacts · were satis= 
factory. whereas during f l ight 11» the mar gin may have been 
exceeded. and the chain Jammed 9 restricting the, leg exten= 
sion . 

Dowty has sta ted that the bearing on t he main barre l of 
the leg near the turning cam can cause high friction i f 
the locking band is too tight . The band is sec ured by 
two opposed bo.lts which are torqued t o a va lve of 50 in . 
lbs . and this figure is critica l to the gear extension . 
During the gear strip Dowty confirmed tha t the locking of 
the bolts in question was th~ original performed when the 
gear was assemb l ed. However 9 it could be possible that 
persons stepping on the locking band when standing on the 
gear f or maintenance purposes could have tilted the band 
and increased the loading and consequently the friction. 
The ratio of the base t o diameter is very low (1=1/2 inches 
to 9 inches approximately ) . 

4.2 Tests Carried Ou a t Dowt y Equipmen of Canada Limited 

Tests were conducted at Dowty on a rig in which the fri c= 
ion at the extension bearing was increased . The locking 

band bolts were t orqued to 410 lbs. ins . instead of 50 lbs . 
ins. The gear was then lowered 9 and it was found that the 
retraction chain looped and jammed in the dus t covera as it 
c l osedD the length of chain jamming being about 5 links . 
The tes s were stopped before the gear was ful l y down in 
order t o prevent damage t o the gear. However 9 on one occa= 
s iona when it was thought that the cha in was clear9 the gear 
was let go and damage was caused o the dus t cover similar 
to that shown i n Figure 30. 
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5 o CONCLUSIONS 

The main landing gear fa iled to extend properlyo The f i rst 
malfunc tion occ urred when a 11 hang up 11 kept the extension 
me cha nism from lowerings causi n~ an excess amount of chain 
at the upper end of the gear o {See Fig . 440 ) 

This "hang up" c leared itse l f during extension, but the 
excess amount of chain had Jammed , making proper extension 
impossi ble . Detai l design of the chain mechanism is such a s 
to make jamming almost certa in if there is excess chaino 

The reason f or the "hang up 18 i s not positively known at this 
time, (see para o 4ol) , however, the two moat probable reasons 
are a s followsi 

(1) There is no confirmation that the 600 lbo extension 
s pring is sufficient to overcome friction within the 
fu l l flight enve l ope , considering s peeds, a ttitude and 
1 g 9 f orces o 

(2) The gear tha t f ailed did not have the chrome plating 
honed t o fight toler ance o This is the only gear i n this 
state . Grinding in the early stages was not considered 
satis factory in conjunc tion with the very hi gh heat 
treat steels (2 60,000 psi - 280 ,000 psi )o 
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