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INTRODUCTION. 

The AVRO 698 to specification B.35/4u6 is designed 
to carry a bomb load of 10,000 1b for still air ranges of 
3350 to 5000 nautical miles, It has been recognised for 
some time that an alternative mission would be the carriage 
of greatly increased bomb loads: for short ranges, and in 
January 1951 a proposal was made for the carriage of either 
53 x 1000'1lb bombs or four 10,000 1b bombs, (See 
Appendix 2 of the AVRO 698 brochure, Issue lL, I.P.B. 32). 
_fwo wing nacelles were fitted, each of which carried 
either thirteen 1,000 1b bombs or one 10,000 1b bomb. The 
remaining 27 x 1,000 1b bombs or two 40,000 lb bombs were 
earried in the bomb bay. Preliminary wind tunnel work on 
this scheme has been carried out, and it was intended to 
fit these nacelles to the second prototype aircraft. 

The conventional method of carrying 1,000 lb bombs 
does not, however, utilise fully either the space available 
in the bomb bay and nacelles, or the exceptional load 
carrying capacity. of the delta wing aircraft. The method 
proposed by the Royal Aircraft Establishment of arranging 
the bombs in vertical tiers opens up the possibility of 
carrying greatiy increased numbers of 1000 1b. bombs in 
the same volume, and therefore without loss of performance. 
Advantages are also gained in respect of better bomb 
dropping Sharacter] stice. 

This brochure describes the proposed application of 
Vertical Tier Stowage to the AVRO 698. In the standard 
case. 83 x 1000°1b.. bombs are carried, These are “disposed 
in roughiy: equal” ‘nunbers in the bomb pay and in the : 
nacelles ‘so that a satisfactory grounj pattern is obtained 
by dropping ‘groups~ consisting of two bombs from the fuselage 
‘and one from each: macelle.: | oA possible development of up 
to 93. be nib s- has been considered, with 49 bombs in thé 

2 t hes. Shen. ‘Aasumed thet the still air range with 
at 83,000. ib: bombs will be from 1200 to 1800 nautical miles, 
oo giving radii of action from 500 to 750 nautical miles. 
“It would. also be possible: to carry thirty-nine bombs in 

| the fuselage- vais still air Panges ore. BBY» 
oe ; cal miles, - Pe 

eee Particular at ention has peen paid throughout to 
“the achievement. o a simple- straightforward installation 
which will give the maximum ease of ground handling and 
loading.” The aircraft is loaded in its normal attitude 
on’ the. ground and. does not require the use of pits or 
ramps ete, or special bomb transporters, The -bomods in 

“their containers are lifted into the bomb bay or nacelles 
é she standard method developed for the BYE0695, namely 

pair of iy erevine jacks... - 

~ AV.ROE &COL® 
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The adaptation of the aircraft for vertical tier _ 

‘stowage. does not interfere in any way with the carriage of 

the other normal bomb loads, and it is proposed that all 

aircraft shall be capable of either the long range or the 

large load operation. 

Since the fixed fittings for tier stowage and some 

structural strengthening must be carried permanently, there 

will be a slight loss in verformance in the long range case. 

This is estimated to be an increase of take-off weight of 

850 1b., and a loss of height at the target of 450 ft. 

Conversion from the long range to the increased load 

role entails removing the bomb doors, fitting the nacelles 

and making a number of electrical connections, and will take 

about 2 hours. 

When carrying 83,000 lb. of bombs, full structural 

factors will be obtained in flight. It is considered 

that the slight reduction in factors on the undercarriage 

can be accepted for take-off. 

At the take-off weight of 192,000 1b. corresponding 

to 83,000 lb. bombs and a still air range of 1200 nautical 

miles, the unassisted take-off distance to a height of 

50 ft. will be about 3400 yds., and rocket assistance is 
proposed to reduce this to2200 yds. 

The vertical tier stowage scheme is regarded as 

superseding that previously proposed for: the carriage of 

53 bombs in conventional stowage, and the necessary 

modifications for the carriage of the bomb. containers and 

the wing nacelles will be incorporated in the second 

prototype aircraft. Jee 

In view of the urgent necessity. of obtaining the 

earliest possible testing of vertical tier stowage in 

flight, A.V.Roe have in hand the design and-construction 

of a container for eight 1,000 lb bombs to fit into the. 

bomb bay of the Canberra. a EE, “ 

] 
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1. General. 
The general features of Vertical Tier Stowage are by 

“now well. known, The bombs are held in containers which 
are divided into a number of cells with vertical walls. 
Two or more bombs. are stowed in each cell and are separately 
erutched. When a bomb is released it slides down the cell, 
being constrained from fore and aft movement by two trunnions, 
and from rotation by the fins, 

“At the present stage no standard seheme for crutching 
and releasing the individual bombs has been adopted, A 
scheme is proposed in Section & of this brochure which 
differs in some respects from the scheme under development 
at R.AE., and is considered to have some advantages. 

In°*the application of vertical tier stowage to the 
Avro 698, it is proposed to use both the existing bonib 

"pay and the wing nacelles. Thirty-nine 1,000 ib.bonbs 

Loy only. three ‘different desimgse of. these, Bach type ° 

are carried in the bomb bay and twenty=two 4,000 lb, bombs in 
each of the two nacelles, making a total of 83 x 1,000 Ib. 
bombs (See Page 23). The standard aircraft is provided 
with fittings for wing nacelles, and the modifications to 
provide for vertical tier stowage comprise the provision 
of fittings to carry the bomb containers, some stréngthening 

-of thé structure, and gear for operating the container 
doors and releasing the bombs, There is no interference 
with the carriage of any of the present standard loads. 
The fixed fittings for the tier stowage incur a slight. 
weight penalty in the normal’ long-range case, but by. careful 
design this hes been kept to a minimum, 

Throughout. the design every attempt has yeey ade’ t6° 
keep the construction simple, consistent with the over= 
riding requirement of lightness, For example, ~ although » 

each ailveraft carries nine separate containers, there” are. 

container; of course, includes a large number of common 
features, suchas the erutching: and release: mechani sms. 
main structural members, and the bomb doors and their =. . 
‘operating mechanism. — The method of loading the aircraft 

“is. deseribed fully in Section 4... It is emphasised that 
ithe aireraft can be fully loaded while standing on its: ati 
wheels’ on any hard and reasonably flat surface ‘and without s 
EBS. use of any specialised gear.. ets 

the 

; The effect on Seid ease strength and weight is. 
-- eonsidered in Sections 6 and.’7. The effect on performance 

is. rida in“Section 8... ; , : 

ee - Installation of Fuselage Containers. 

: The arrangement ‘of the 39 bombs in three identical 
‘ containers is shown on page 2h; Bach container ‘has three 
“tiers of 3 bombs and two. tiers of 2 bombs, To install 
these ‘containers itis necessary to remove the existing 
bomb doors, 9 The containers are shaped to clear the 

. Sat eine Structure in the root of the bone: bay and: are hung 

AV.ROE&COLE 
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from two additional fittings on beams which carry the 

existing arrangement of three groups of seven 1,000 1b. 

bombs. These fittings are spaced at the extremities of 

the bomb arches close to the bomb ribs. 

The bottom of each container is flat and has ten 

identical doors. Detachable fairings et the front and 

rear of the fuselage fair the existing aircraft lines at 

the front spar to the forward end of the foremost container, 

and fair the aft container to the existing aircraft lines 

at the rear spar. Side fairings are also provided and form 

part of the containers. Rubber seals sre used between 

the containers themselves and between the side walls of the 
containers and the fuselage. There is very little 
alteration to the basic lines of the aircraft and since 

the whole of the bomb bay is completely underneath the 
wing, it is considered that there will be no detrimental 
effect on the high Mech number performance. 

The design of the containers and door mechanisms is 

shown on pages 25 and 26, They are of stressed skin 

construction and should give the lightest possible design 

consistent with reasonable economy of manufacture. 

‘A possible development is envisaged which will 
enable 49 x 1,000 1b.bombs to be accommodated in the fuselage, 
and this is shown on page 27. In this arrangement it has 

not been found possible to make more than two of the three 

containers alike, the arrangement being two containers with 

18 bombs and one with 13 bombs. 

3. Installation of Wing Nacelle Containers, 

. The wing nacelles pick-up on the four strong points 
that are already designed into each wing for the original 
nacelles carrying 13 x 1,000 1b. ‘bombs in conventional 

stowage. These pick-up points are being fitted to the 
second prototype aircraft and they will also carry either 

nacelles accommodating a 10,006 1b. bomb or jettisonable 

fuel tanks, 3 : ‘ : 

The arrangement of the wing nacelies.1s shown on 
page 28. {Twenty-two bombs are carried in three separate 
containers, the forward and centre containers each 
accommodating 9 bombs, and the rear container accommodating 
4k bombs, The nine bombs are in three tiers of three and 

the four bonbs in two tiers of two. 

It will be noted that the nacelle itself consists 

of a platform which attaches to the wing at four points, 

and each nacelle carries fairings at the fore and aft ends. 

The three bomb containers then fit into this nacelle and 

complete the surface. 

al fhe construction of these containers is8 similar to 
aan that of the bomb bay containers which have already been 

described, 
feu 
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hy Aircraft Handling and Loading, 

All the containers for both the fuselage bomb bay and 
the wing nacelles can be loaded with the aircraft standing 
on its wheels on any piece of level hard ground. The 
standard aerodrome bomb transporter is used to carry the 
completely loaded containers to the aircraft and the 
containers have been designed so that they can be passed 

under the aircraft and loaded without the need for any 
special arrangements, 

The loading of the fuselage containersis shown on 
pages 29 and 30 The containers are all brought into 
position under the bomb bay from the rear of the aircraft 
with the bomb trolley in the low position, When the 
trolley is below the appropriate position in the bomb bay 

it is raised to the high position and a pair of hydraulic 
loading jacks inserted between the container and the 

attachment points in thé bomb bay roof. (This, of course, 

follows the standard AVRO 698 practice for loading bombs 
etc.). The jacks are then retracted, lifting the 
container into position and the wedges are inserted to 
retain it in place. The leading jacks and the bomb trolley 
are then removed and the process repeated with the other 

two containers. . 

The method of bringing the bomb containers up to the 

wing nacelles is shown. on page 31. The loading arrange- 

ments are similar to those adapted for the fuselage 
containers. 

Pro essa arran cement for Stackin the Bombs 
2B the! onbeine: ee 

CAG. ‘the present time | a method of: Gratening and 
reléasiva bombs in vertical tier. stwoage is undergoing 

5. 

development at the Royal” Aircraft Establishment, A 
proposed alternative is, however, described in this brochure 
and is Shown on page 32. This method allows the bombs to 
pe loaded through the top “of the: container by means of a 

erane: (See ‘page 33) « ; oe : 

“The bomb is’ hela between one. release point 23" aft 
of the bomb C,G. and at 45°-to the vertical, and two 
erutching points respectively 9" forward and 11" aft of tne 
pomb C.G. and diagonally opposite to the release point. 
The release mechanism is actuated by a Vickers No.1, release - 
unit and efter release’ the pad and link arms retract 
completely into the wall of the container, » The crutching 
arms are mechanically coupled by a torque tube and are 
controlled. by. compression links, enabling them to take up 

either of two positions, namely crutching the bomb or 

completely retracted within the casing. 

a The Vickers No.1. Unit is a standard developed unit 
i ion, and can be removed for servicing or replacement leaving the 

: release mechanism in situ. The crutching and release 

°: mechanisms can also be removed for servicing. 
z . E 
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The bombs are loaded in the following manner, the 

bottom bomb in each row is, of course, loaded first. The 

appropriate release is cocked by rotating the torque shaft 

by means of the handle provided. The bomb is then lowered 

into the container until it rests on the release pad. The 

clutch on the shaft which connects the two crutches is then 

rotated to cock the crutches, and the square on the 

concentric shaft is then rotated until both crutching pads 

are held tightly against the bomb, The process is now 

repeated with the second bomb in the row, and So on, 

When the bomb is dropped, the lower release 

mechanism retracts into the container structure, thus 

permitting free passage for the bomb. The upper pair of 

crutches remain in position until they are moved away when 
the next bomb is dropped. 

soa 

6. The effect of increased bomb load on structural 

strength. ‘ 

The basic AVRO 698 aircraft is now designed to carry 
@ bomb load of 10,000 lb.for 5,000 nautical miles still air 
range or a lead of 53,000 1b. (26,000 lb. of which is in 
wing nacelles) for 1,200 nautical miles. The all-up-weight 

for both these cases is in the region of 150,000 1b., and 
at this weight the aircraft will meet the full required 

strength factors. 

The effect of increasing the bomb load to 83,000 1b. 
(Case A) is best considered separately for three conditions, 

namely, take-off, flight and landing. As regards landing 
it is not proposed that the aircraft should land with bombs 
on, and there is, therefore, no reduction in safety factors, 

in fact, the maximum normal lending weight at 109,000 ib, 
would permit landing with 12,000 lb. bombs and half the 
fuel for a range of 1200 nautical miles. 

A examination of the structural strength of the 
aircraft has been made for the take-off and flight cases, 
and the results are given in the table on pages 20and 21. 
Por each component of structure the required factor in the 
governing case is.shown, together with the factor achieved 
and the weight penalty to meet the full factor, 

Por the flight case, full factors are obtained 
provided that the bomb dropping is sequenced so that the 
bomb load in the wings never falls much below that in the 
fuselage. This is partly because the weight of the 
nacelles and contents is a relief load on the inner part 

of the wing and partly because the design of some parts of 

the wing is determined by considerations of stiffness 

rather than of strength, There is also a slight relief 

due to reduction of fuel in the fuselage. 

The normal sequence of dropping bombs will involve 

groups of four bombs made up of two bombs from the fuselage 

and one from each nacelle, and this will automatically meet 

the above condition. Thus the structural requirements for 

AV.ROE & COLE



/ 

3/
52
\ 

IS
SU
E.
NO
 

DA
TE
 

Page 10, 

AVRO 698 

WITH VERTICAL TIER STOWAGE OF 1,000 LB. BOMBS. 

flight will impose no restriction on the operational use 

of the aircraft. 

The take-off strength requirements for Case A are 

not met in full, low factors being shown for braked taxying, 

turning and swinging on the ground at take-off weight and 

for landing at take-off weight. It is not proposed to 

strengthen the undercarriage and its attachment structure 

to meet these cases since the braked taxying, turning and 
swinging can be cleared by using care when handling the 
aircraft on the ground - and in particular by reducing 

taxying to a minimum by loading the aircraft near the 

take-off point. 

It should also be remembered that by reason of the 
high runway loading factor the aircraft will be operating 
from good quality airfields. 

In Case B where the aircraft carries 39,000 lb. of 
bombs in the fuselage, but no wing nacelles for a range of 
3350 nautical miles, the required and realised factors are 
shown in detail on page 22 together with the weight penalties 
incurred if the specified factors are to be achieved, It 
will be seen that the specified factors in flight will not 
be obtained on the wing spar booms, the transport rib and 
boom and part of the bomb bay skin and stringers, the 
minimum realised factor being 2.46 against a required 3.0. 
Unless it is regarded as an important operational case it 
is not proposed’to strengthen the aircraft to meet these 
flight cases as this would involve a further weight penalty 
of approximately 220 1b, 

The take~off weight with this load for a range of 
"3350 still air miles is 164,870 lb. and again the take-off 
strength requirements cannot be fully met, From the 
table on page 22 it will be seen that the minimum realised 
factor is 1+78 against a required factor of 2-25, However, 

| the realised factors are higher than those for the 
83,000 1b. bombs case and it is considered that reduced 
factors could be accepted. 

7. Weight and C,G. data. 

“The weight data given in this brochure is based on 
the weight estimated for production aircraft, the latter 
meeting full strength factors at a take-off weight of 
154,000 1b.., and capable of either the 10,000 1b bomb 
- 5000 nautical miles or the 53,000 lb. bombs = 1200 
nautical miles, ; 

The fixed weight penalty that must be carried on 
all aircraft fitted for vertical tier stowage is detailed 

on page 18 end amounts to 540 lb. fhe corresponding 

weight breakdowns for the present production aircraft and 

the modified aircraft are given on page 15 for the case 

where the aircraft is carrying a 10,000 1b. bomb load for 

the range of 5,000 nautical miles. “It will be noted that 

the additional fuel required brings the total increase of 

take-off weight to 840 lb. 

AV.ROE&CSL® 
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The conversion of the aircraft from the 10,000 Ib. 
ease to the 83,000 lb. case will involve removal of the 
main bomb doors and fitting the wing nacelles, the bomb 

containers and their operating mechanism, 

fhe weight of these items is detailed on page 19 
and the corresponding weight breakdown for the whole 
aircraft is shown on page 16. The corresponding figures 
for the case where 39,000 lb. is carried.in the bomb bay 
without wing nacelles is shown on. page 17. 

It should be noted that no account has been taken of 
any reduction in the operational equipment carried, and 
some savings in this respect might be possible. 

The wing nacelles have been positioned so that the 
G.G. position remains within suitable limits throughout 
the flight. The estimated C.G. positions given in the 
following table may be compared with the design C.G, limits 
of 0°279 to 0-309 Standard Mean Chord, 

CASE. Standard Vertical Tier 
Long Range. Stowage. 

Ae B 

Bomb Load (ib.) 70,060 83,000 39,000 

Range (N.M's) 5,000 1,200 . 3,350 

C.G, |At Take-off, - Q+ 289 0+ 286 0+ 303 

Position|Less:- Bombs & $ Fuel 0-285 0+ 285 0-289 

(SMC) jLess:- Bombs & 
All Fuel. 0*279 0+283 0° 286 

8, Performance. 

A complete drag analysis for the aircraft without 
nacelles has been given on pages 45, 46 and 7 of the 
AVRO 698 Brochure I.P.B. 32 Issue 4. The drag of the 
nacelles is estimated to be 13% of the profile drag of 
the aircraft without nacelles, 

Performance has been estimated for the sircraft with 
four Bristol Olympus (B.OL, 3 rating) engines with a take- 
off thrust of 412,000 ib. The power curves of the engine 
appear on page 49 of the Avro 698 Brochure I.P.B, 32 
Essue 4, : 

fypical flight plans for the aircraft carrying 
a 83 x 1,000 lb, M.C. or -L.C. bombs, to targets at distances 

- ma of 500, 600, 700 and 750 nautical miles are given on 
page 3h and for the aircraft carrying 39,000 ib. bombs to 

oy a target at a distance of 1500 nautical miles on page35 . 
os . 
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“Kn allowance of 20% on the totel base to target and return 
distances has been made, bringing the still air ranges for 

the 83,000 1b. bomb case up to 1,200, 1,40, 1,660 and 

4,800 nautical miles respectively, and an allowance of 

350 nautical miles has been allowed for the 39,000 1b. bomb 

case, The fuel quoted for these still air ranges includes 

allowances for warm-up, taxi and take-off, and also 

provides for navigational errors, manoeuvring in the target 

area, diversions, descent to sea-level and landing. 

The technique that has been adopted on the initial 

climb, and the.climb after dropping the bombs, is to climb 

“on eruising thrust until a rate of climb of 300 ft./min, is 

reached (in the case of the initial climb this takes 25 
minutes in which a distance of 90 nautical miles is covered) 

and then to climb at maximum thrust for 5 minutes, This 

takes the alreraft above itsnormal ceiling with cruising 

thrust, so that when the cruising rating is resumed, the 

aircraft will slowly lose altitude until it reaches its 

Stable cruise conditions. 

Take-off distances under I.C,.A.,N, Standard and 
Temperate Summer conditions are shown on pages 36 and 37 . 
The distance to a 50 ft. screen in I.C.A.N. Standard conditions 
with no assistance is 3400 yds. in still air at a take-off 
weight of 191,700 1b, This distance is reduced to 2200 yas. 
by using two jettisonable rockets of 15,000 lb, thrust 

acting for 30 secs, and started when the ground speed has 

reached 50 knots under normal. power, The corresponding 

' distances -in Temperate Summer conditions are 3600 yds. and 
2400 yds. respectively. ; 

Pages 38 end -39 show the landing distances in I.CJA.N. 
Standard and Temperate Summer conditions, The distance 
froma 50 ft. s¢reen to rest is 1,700 yds, in the case of 
‘an aireraft with a range of 1,200 nautical miles landing 
with half fuel and no bombs, This distance is reduced to 
4,100 yas. by using the two 16 ft. diameter parachutes 
which are a standard fitment on the aircraft. The 

-.eorresponding distances in Temperate Summer conditions are 

1,800 yds. and 1,200 yds. respectively. 

“In order to illustrate the flexibility of the 
aircraft, the bomb load v range diagram on page 4O has been 

prepared. . ‘The loads carried range from 83,000 1b, in 
vertical tier stowage for a range of 1,200 miles to the 
40,000 Ib. special bomb for.a range of 6,000 nautical 
miles. In the latter case drop tanks are fitted in place 
of the wing bomb nacélles, 

96. Berect on thé standard aircraft in the 
‘ long-range bomber role. : 

When the aircraft is converted back to the normal 
role of carrying: a 10,000 1b. bomb and a range of 5,000 

“neutical niles, certain fixed fittings which are used in the 

vertical tier stowage method remain, The weight of these 

AV.ROEE COLE 



Page 13. 

AVRO 698 

WITH VERTICAL TIER STOWAGE OF 1,000 LB. BOMBS. 

fixed fittings is 540 1b. (See page 18 ) and to maintain 
the range with this increaséd weight an additional 300 ib. 

of fuel is required. The total weight penalty is, therefore, 
840 lb. at take-off and. entails a loss of het git at the 
target of 150 ft, 

In the above it has been assumed either that the 
wing nacelles are always carried when tier stowage is used 

in the fuselage or that the reduced factors detailed in 
the table on pages 20 and 21 can be accepted. 

ff it is desired to meet the full specified structure 
factora when carrying 39,000 1b. bombs in the bomb bay. and 

no wing nacelles there is a further increase of fixed 

weight of 285 lb., making a total increase of fixed weight 

of 825 lb. and an increase of take-off weight of 1, 250 Lb. 
and a less of height at the target of 230 ft. 

40, Development programme on vertical tier stowage. 

in view of the urgent necessity of obtaining the 
earliest possible testing of vertical tier stowage in 
flight, A.V.Roe have in hand the design and construction 
of: a vertical tier stowage container to fit the bomb bay 
of the Canberra, . This will carry: eight 1000 1b. bombs 
end the design will be based on the scheme for crutching 

cS and releasing the borits shown on. page 32-o0f this brochure, | 
oA funber of items such as the crutching and release mech- 
9 anism and the bomb doors and.their operating mechanism 

will. be common to the installation ‘on the AVRO 698. 

 @eneiaerapie wind tunnel testing has been ganntea.. 
--“eut-on. the ‘bomb: bay and wing nacelles of the AVRO 698 in 

the AVEO 9 ft, x 7 ft, wind tunnel, and. the results of 
“these tests have been communicated to the Ministry of 
“Supply. The ‘fuselage bomb bay has shown the smallest 
@rag and least, disturbance ‘to the 10,000 Lb, bomb on. 

selease yet. measured: in this country: The disturbance 
“$0: 1000°1b. Bombs ‘when é@ropped from: conventional stowage 
“Gs alSo small, and it is expected that even better results 

will be obtained from vertical tier stowage Since the bomb: 

pay is thereby split up into fifteen separate-celis. . 

_fests on the bomb bay arrangement shown on page 2 will be 
made during the next month. (Avril 1952). 

ee AS regards the wing nacelles, tests in the High Speed 
@unnel at-RJAJE, have proved that the adverse effect of , 

wing nacelles on the drag rise Mach number is small, and 

that this type is much superior to other configurations 

€,8.. those mounted on. struts below the wing. It will be 

noted that the shape of the nacelles follows the deter’ 

Re A.B. recommendations (Tech. Note Aero, 2136).. 

Low speed. ‘tunnel. tests. in the “AVRO wind tunnel with 

re substantially similar to that shown on. page 28 

(See AVRO Report No. W2/698/52) ‘have shown satisfactory 

“AV.ROE & COLE 
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AVRO 698 

WITH VERTICAL TIER STOWAGE OF 1,000 LB. BOMBS. 

results and this nacelle has also been tested with the 

vertical tier stowage arrangement. (Report No. wt/698/37) 
Dropping tests of model bombs from this nacelle will 

shortly commence, and a further short programme of tests 

is planned to determine the optimum shape of fair ing 

petween the nacelle and the wing leading edge. 

Finally it is proposed to obtain an early check of 

the full scale behaviour of wing nacelles by flight testing 

a pair of one-third scale mock-up nacelles in the correct 

position on the wing of the AVRO 707/A, which is, of course, 

a one-third scale representation of the wing of the 

AVRO 698. F 
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AVRO 698 - ZITH ¥ COMBS. 

Comoennt tien weight breakdowis for the standard aircraft - 

and the aircraft modified for vertical tier stowares 

Standard, | mociried 
8 Sh tet . Penalty Feight(1d.} Weight( Ib peed ae (1b}) (ib) 

_#. Mainplane- . 22,175 22275 +400 
& Fuselage. a 8, $688 ; 8,788 +100 

Teil wit ; (43965 | | 1,965 
Landing gear. _ : 55224 . 5,224 

SOTAL STRUCTURE — 38,049 | 38,249. 

Engines (@ry) : . 44,620 | 14,620 
Hountings 7 ; 150 150. 
Starter systems. ‘ . 232 ~ . “232 

Bogine controls 390 390 

Air intakes 435 435 
det pipes” 1,160 4,160 
Miscellmeous 224 224 
OLl in engines, | 260 260 

TOTAL FOYER PLANTS 17,468 17,468 

Fuel tanks 798 798 
Puel system 7 893 893 
Residual fuel - 5: - 

TOTAL FUEL SUPPLY UNIT 1,697 7,694 

Flying controls inc. power controls, 4,722 1,722 
Hydraulics. 905 905 
Preunatics ; ; 66 66 

¥ Electrics ; - 3,670 3,870 4200 

TOTAL FIXED POWER “SERVICES 6,363 6,563 

De-ieing (thermal) 389 389 
Fire extinguishers 654 “65k. 

., Mitrogen os <. g 407k 4 4,07 

. Fixed armaments, age ee ~ 

“OTAL FILED PROTECTION ee ogee y 5) ee EN Ly 
Furvishings . oe 550 550°. 
Soumdproofing & boub bay lagging ~ ; ‘BAe Baye 
Bob bay heating ADF ch ane 
Cabin heating & pressurisation ‘645 615. 

Oxygen system eg 295 -}- 295 : 

%° Bomb gear. : 294. 4 ms e440 
: pyrotechnics: 79. canes § = 

Instruments 469 ab 
Radio & radar.” : 2,543 7 25543 
Photographic: : Sle pe 5k. 
Bmergency equipment 205 205 

Miscellaneous appendix: a items 85° 4 85 

Contingency : oe : 227 227 

TOTAL PILED ZQUIPMENT, fee DgGl2: 6,052}. 

“TARE WEIGHT 74,600 | 12,100 +5u0 
"Boub eontaicers, = nee 
Crew (five) 4,000} ~ 47,000. i 

BASIC OPERATIONAL WRIGHT 725000 435149 $50 © 

Bombs 76,000 | 10,000 
Photoflash 250° * 250 ; 

WICH? LSSS:- FUEL 82,850 | 85,390 [te 

na Ri Fuel (5,000 nem) 68,150}. 68,450 +3500 

ay] Mi Wie | oa 151,000, | 151,880 | +e 

o ee : ea 
= be Ytems marked thus ¥ are deteiled on page 18. 
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ENRO 698 ~ WITH VERTICAL. TIER STOR 3 OF 1,000 LB, BOMBS. 

ircraft modified for vertices ZL 
Weight breakdowns for the 10,000 ib & 83,000 

tier ‘stowage. 

Lb. bomb cases. 

40,000 Ib. 83,000 2b. 
borb - > .bombs = : ie 

5,006 asm 1,200 nom | Change 

range. range. (ib.) 
Weight Weight 
(1b.) . €Ybe) 

Kainplane . 22,275 22,275. 
% Fuselage ~ 8,788 7,538 - #4 ,250 

Pail unit 1,965 1,965 
Landing gear 5,224 5,221 

TOTAL STRUCTURE 358,249 305999 71,250 

Engines (dry) 414.620 44,620 , 3 
Mountings 450 150 
Starter :systems 252 | 232 

Engine controls 390 390 
Air intakes 435 435 
det pipes 1,160 4,160 

Miscellaneous 224 224 
Gil in engines 260 260 

GOTAL POWER PLANTS 47,468 17,468 
Fuel tanks 198 . 198 
Fuel systen | 893 893 
Residual fuel i! = 

TOTAL FUEL SUPPLY UNIT 1,694 4,694 

Flying controls inc. cower controls 4,722 45722 
Bydraulics 905 905 
Pneumatics 66 66 
Electrics | "3,870 3, 870 

TOTAL FIXED POWER SERVICES 6,565 $5503 | 

De-icing (thermal) 35 ~SB5 
Fiee extinguishers 654. 65k 
Nitrogen 4 a0ily OTE 
Pixed armaments a 

TOTAL FIXED aeoPecs 2,347 aLueghT oe 

Furnishings 550-0 : “550 : 
Soundproofing & boub bay lagging 344, ° “34h, 
Bomb bay heating: : 494 493 
Gabin heating: & pressurisation 645 615 
Oxygen systen A 295° “s 

Bomb gear ik ve 
Pyrotechnics : 
Tostruments ie 
Radio & radar 25543. 
Photographic 5k 

' Emergency equipment : 205 

Miscellaneous appendix 'atitems; 85 
contingency 2 227 

TOTAL FOOD SOUP 5,052 eae 
TARS WEIGHT ; 12,148 <1, 250. 

¥ Bomb containers & wing naceties = Pedy foo 
Crew (five) : : 41,000", ee 

BASIC OPERATIONAL WIGHT PSytaD 413 ghI5" 
Boubs 70,000 47355000 

( @ Photeflash (250 ; oe De 8 

le WEIGHT LESS;- FUEL 835590 169,885 300,475 
Fuel 68,450 - 22,8355 #45015 

z 2EL-US WEIGHT “H5i,0n0 | 198,700 140,860. 
tu 7 ——— 7 7 
a E Items marked % are’ detailed on page. 19. foe ts 

=e : AV.ROERCEL® 
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AVRO. 698 = HITH VERTICAL TIER STONAGE OF 4,000 LB, BOMBS, 

« Aiveraft modified for vertical tier stowage. 

Weight breakdowns for the 10,000 lb, end 39,000 1o.( fuselage) cases, 

10,000 Ib, | 39,000 1b, 
bombs - ' boribs ~ 
5,000 nom 3,350 um Change 
range. range. (ib. ) 
Weight(1b.)i Weight( 1b.) 

|. Mainplane 22,275 22,275 . 
B Buselage. 8 2788 7,538 4,250 

Gail unit 4,965 19965 
Landing gear 5.224 5,221 

ROTAL STRUCTURE 30,255 36,959 1,250 
Bngites (ary) 44.4620 14,620 
Mountings . 450 450 
gtartey systems 232 232 
Sngine: controis 399 390 
gir intakes 435, 435 
Jet pipes 4,460 4,160 
‘Miscellaneous. | 224 224 
Oil in engines. : 260 260 

TORE POUR PLANS, TF, ues 17,168 

Fuel tanks 798 798 
Fuel system 893. 893 
Residual fuel - - 

TOTAL FUEL SUPPLY UNIT 7,097, 7,651 
Flying controls ane. power controls 45/22 1,722 
Hydraulics 905 905 
Pneumaties 66 66 
“Blectrics . 3,870 3,870 
TOTAL FIRED POWER saves 6,563 6,563 

Denicing (thermal) ; . 589 © 369 
Fire al poaueaeEs B58. 654. 

407k: 4,074 . 

211, Sur 
550°, 550 

eine aed bouts bay Lagging 51h 34h. 
heating. : 494: 491, 
peo & “Bressuri sation 645 615 

295° 295 
ae LDa. 

; ; 70 
1 469 

25543 25543 
5d. 5k 

205 205 
ne 85 85 

Gontingensy 227 227 

TOTAL FDSED BQUIPMENT 6,052 , $052 ; 

"PARE TERT 125740 70,8900... os] 5250 
% Bob containers Benes Ssh 50 0 cl yD 

Orew (five). 4,000 1,000 a 

“Basic oer TIGHT Pom 713305 hey 225 
39,000 | 429,000 

7250 

T416,675 

16.870 

“RV ROESCIL Le 
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” gvRo 698 

HITH VERTIOAL TIER STOWAGE OF 1,000 LB ROMS, 

FIXED WEIGHT PelaLry FOR PROVISION OF VERTICAL PIER STOWAGE, 

Bomb Gear, 

‘. Puzing and Selection. 

TOTAL 

: - 4ada tional ‘panels, cables ete, for bord - 

"| Ttem Weight 
(1b.) 

-Mainplane, 

Attachwents and local strengthening for , 
. wing nacelles. + 100 

Fuselage 

Strengthening of bomb arches and bomb 
contsiner attachment points. + 100 

Blectrics 

sdditional panels, ‘velays, cables, etc. + 200 
for bomb container door operation, 

+. 740 

+ 540 

AV.ROER&COLE 
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item Yeight 
(1b, } 

Fuselage. 

Sxisting main bomb doors deleted ~ 4,250 

Bomb Containers. 

Wing nacelles + 3,900 - 

Container (13 x 7,000 1b.) = 1,605 lb x33 + 4,815 

Doors & Mechanism = $95 lbx32 + 585 

Gontainer ( 9 x 1,000 1b.) = 1,111 lb x4 = + bgt 

Doors & Mechanism = 139 txkhs + 556 

Conteiner ( 4 x 4,000 tb.) = 80 1lb.x 23 + 960 

Doors & Mechanism = 7Olbx 2s 4 440. 

Actuators . = 25 ibx9= +4 225— 

TOTAL 413,405 

DETATS oF CONVERSION To VERTIGAL TIER STOWAGE OF BoxpS 

TY FUSELAGE. ‘ 

rien.” . qeignt °° 
(ibd 

Fuselage 

"existing main bomb doors deleted = 1,250, 

; Boni Gontainers, : : 

Container (13 x 1,000 Tb.) = 1,605 a eee 44815 

_ Doors & Mechanism sa 495 tb.x Bs og 585 

actuators oe beg oe eg 

TOTAL liga, 
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DATE ae 

TAWEOFF Weicur 192,000 LS. 

LOAD: 39,000 1b bombs + containers ond fittings in fuselage. 
44,000 lb bombs + containers ond fittings in wing, 

CASE A 21,000 lb, fuel, 

4 ‘SPucIPIEp | REALISED PacTOR. WEIGHT PENALTY TO ACHIEVE ' 
ITEM, GOVERNING CASE, FACTOR EEC SG RACTOR: s 

: REQUIRED ' AT HALF xX AT HALF o 
TAKEOFF RANGE, WING TAKE-OFF | RANGE, WING 1 

BOMBS GONE, BOMBS GONE, im 

(2b), (lb). | 
Outer wing, bs 3 

| Bront:-spar bottém:boom | Front envelope case A (low speed pull-out) 3,0 ~ 27 # - 10 x g g 
3 fi 

cr bs! 

py 2 "4 ft 

| Front. spar web. -Braked taxying at take-off weight 2.25 1.5 - 93 - i & 
Pree ‘ a 
O/B undercarriage rib. ; H H 

| Pop boom Landing at take-off weight 3,12 2.73 “ CO - Ble 
Bottom boom ~do- 3.12 2.76 - 96 - © 1S 
Webs : ~do= 3,12 2.8 - 27 ; - an Fs 

| Vertical members =do= 3,12 3, 06 ~ 6 - #3 
eS ‘ : o@ 10 

Centre. section Se eo 
iescor tran ct [ke 

Front: spar boom Flight case A (low speed pull-out) 3.0 - 25 & ~ Jl x& e 8 
Rear spar top boom -do- 3.0 - 2.6 xX - 90 xX y 
Rear spar hottom boom do 3,0 - 2.9 & ~ 10 x i 
Front. spar web landing at: take~off weight 3, 12 2. 62 - 123 - oe 
Rear spar web ~dom 3,12 20 hd - 30° - 2 

ee 

e 

& See note on next pare, 7 
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{ISSUE No} | oS Saree { 
DATE. [3,42 

|ease A (contd). REALISED FACTOR WEIGHT PENALTY TO ACHIEVE 
‘ ; aan : ; SYECIPTED SPECIFIED FACTOR, 

ITEM. GOVERNING CASE, @ 
i i AT HALF & , AT HALP 

. ; TAKE-OFF [RANGE, WING TAKE-OFF RANGE, WING 
BOMBS GONE. BOMBS GONE . 

Transport xibe 

Pap boom tie Turning: and swinging, on ‘ground 105 Led - 15 . 3 

Bottom. boom : “dow: ae 1,5 1,3 ~ 45. ~ Pe 
Webs. ~do- eae ; 1.5 1.25 - 122 a ox 
Web stiffeners. : =do- : ; : 1.5 1.25 - 39 - vw a 

; : wet ; we ; ea Pe 

Bomb. bay F ; 8 3 

RAbiweb 0 - ; Lending. ‘at take~off weight, High drag 2635 1.52 Rd 30. - 8 fe 
skin. and stringers ; Flight. case A Gow sbers pull-out) Be. - 2.8 x - 26 # wu a 

qos 
Undersea rriegs atrugture § Is 

: 3 [tg 
Nose undercarriage vertical Lending at Teke-ons. weight, high drag. “2432 1.9, - ai ~ & | 

: beams. aed 
Main underoarrisge side losd|Turning and swinging on ground. “15 1.22 - lo ~ ome 1 

béam, 4 12 

g 
%.. NOTE: This table shows ‘the effect of retaining the fuselage bombs efter dropping the wing bombs. ; 8 

Fox the normal: case where wing and fuseli age bombs are dropped simultsnoously, the realised Oo 
factors ate never lass than those required and no dacrease of structural strength has 2 8 
therefore heen assumed, a w 

4 Q 
* 6 2 
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ISSUE NO t 

DATE 3/52. 

TAKE-OFF WEIGHT 164,870 Lp. 

LOAD: 39,000 lbs Bombs + Containers in Wuselage + Wing Pittings. 

iii ee_B 50,000 lbs, Fuel, 

APRO TRIED REALISED KACTOR WSIGHT PENALTY TO 

ITEM, PACTOR ACHIEVE SPSCIFITED FACTOR, 5s 
REQUIRED. 3 

TAKS -OPP, PLIGHT. TAKE-OFF, FLIGHT, o 
& 

Outer wing. fos) 

Front spar bottom boom Plight case A (low speed pull-out) 3.0 - 2,65 « 9 wl fia 

Pront spar web Braked taxying at take-off weight 2.25 1.78 - 53 - Ms fo 
oO Lil 

‘ or fig 
Centre section o {a 

nan 3 10 
Front spar boans Flight case 4 (low speed pull-out} 3.0 a 2046 - 68 a i 

Rear spar top bean -do~ 369 - 2450 - . 87 5 | 

Rear: spar bottom boom -do- 3.0 - 2,87 - an?) a fe 

Front spar web Landing at take-off weight 3.42 3, 06 ~ 4h = BR I 

e 1S 
Transport rib Lig 

vt 2 

Bottom boom Flight case 4 (low speed pull-out) 3.0 - 2.50 - 23 a = 
; fy 

Bomb rib a ie 

Rib. web Landing at take-off weight with high drag. 2635 2.18 ~ 6 «~ 

Skin and stringers Flight case A (low speed pull-out) is 3.0 ~ 2,80 - 2h & 

Undercarriage struc ture ‘ 2 & 
3 in 

, i 9 8 ‘a 
Nose indapdabitage vertical | Landing at take-off weight (high drag)’ 2.35 2.20 ~ 6 ~ vs . 

‘beams. 

stall atderearbiaye side load{| Turning and swinging on ground. 4.50 4.40 - 6 in 

2 beam. 
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FAIRING TO suIT | —— 
: al EXISTING BOMB BAY la. : f er B FAIRING TO SUIT 3-IDENTICAL CONTAINERS EXISTING BOMB BAY. WITH 13 BOMBS IN EACH, 

“S 13-BOMBS N CONTAINER 13-BOMBS IN CONTAINER 
SECTION B-B. Opel er bcebbecnes? SECTION A-A. 

SCALE IN FEET 

AVRO 698 ARRANGEMENT OF 39-IOOOLB, L.C.OR MC, BOMBS IN BOMB COMPARTMENT. SPECIFICATION B.35/46. 
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13*(OOOLB.LC. BOMBS 

OR 7“ 

“13-[OCOLB. MC.BOMBS 

= 

reas O] | 2 3 4 uw
 

VIEW IN DIRECTION OF ARROW A ViEW IN DIRECTION OF ARROW BO 
SCALE IN FEET 

AVRO 698 CONTAINER FOR 13- IOOOLB, BOMBS (VERTICAL TIER STOWAGE) ' SPECIFICATION B35/46 
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ACTUATOR ATTACHED 
TO CONTAINER. 

TORQUE-TUBE POSITIONED: 
OUTSIDE CONTAINER. 

AVRO 698 

PUSH-PULL RODS POSITIONED 
INSIDE FRONT & REAR 
BULKHEADS. 

SCRAP VIEW OF BOMB CELL DOORS (NOT TO SCALE.) 

BOMB CELL DOOR MECHANISMS (VERTICAL TIER STOWAGE.) 

DOOR MECHANISMS POSITIONED INSIDE 
FRONT & REAR BULKHEADS. 

| 2 3 4 

SCALE IN INCHES, 

SPECIFICATION B 35/46, 
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FAIRING TO SUIT 2-IDENTICAL CONTAINERS 1-CONTAINER FOR 13 BOMBS. | FAIRING TO SUIT 

EXISTING BOMB BAY. WITH 18 BOMBS IN EACH. EXISTING BOMB BAY. 

@ 
LA 

| 

o0
6 

ae
6 

|8-BOMBS IN CONTAINER 13~BOMBS IN CONTAINER. 

SECTION A-A SECTION B-B . 

AVRO 698 ARRANGEMENT OF 49 ~IOOOLB LC. OR M.C. BOMBS IN BOMB COMPARTMENT SPECIFICATION B35/46. 
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SECTION AT 8B. 

> i a OF AIRCRAFT, . 

Pp WING CHORD Line C ‘ 

TNT a 

te =) 

oe 

| | ae eS 
i 

- eee ae 2 el | 

1 jae 

ee: L—"~ 

a GROUND LINE-FUSELAGE BOMB BAY LOADED 
L. _NACELLES READY FOR LOADING. 

22-1000 LB. LE. 22-1000 LB. MC. E 
BOMBS (FIXED FIN TAL) OR ‘Boas (FIKED FIN TAIL) 

OP
E 
G
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8 i _ # 
a: 
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Le 

mat 

an ” section ec. | 

& = 
3 ay 

pg &. NACELLE. | | — 

Ss ae = » 

. OR 
a Seas Co oe 

= BRP aS = SCALE OF FEET ws 

AVRO 698 ARRANGEMENT OF 22-1000 LB. BOMBS IN NACELLE (VERTICAL TIER STOWAGE)
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AIRCRAFT READY 
FOR LOADING. 
(AIRCRAFT IN NORMAL 
GROUND ATTITUDE) 

FORWARD CONTAINER 
IN POSITION FOR HOISTING. 

FORWARD CONTAINER LOADE! 

CENTRE CONTAINER BEING 

BROUGHT IN POSITION. 

AIRCRAFT LOADED. 

ae ed <r 

2 snes fry +) D> 
GROUND LINE 

a 

ue $4) fe : cent 8 a) 
GROUND LINE 

° 5 ike} 
beeecieeess 

SCALE IN FEET 

AVRO 698 

GROUND TINE 

ARRANGEMENT OF LOADING FUSELAGE BOMB BAY (VERTICAL. TIER STOWAGE } SPECIFICATION B35/46
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BOMB CONTAINER: 

BOMB TRANCONATER HYDRAULIC LOADING JACKS JACKS RETRACTED RAISING 
IN LOW POSITION ATTACHED TO AIRCRAFT AND CONTAINER CONTAINER INTO POSITION 

AVRO 698 ARRANGEMENT OF LOADING FUSELAGE 8OMB BAY(VERTICAL TIER STOWAGE}) 

WEDGES INSERTED TO HOLD CONTAINER 

JACKS AND TRANSPORTER REMOVED 

Qe ac etan oP 
SCALE IN FEET 

SPECIFICATION B35/46 
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SECRET PAGE =" 

NACELLE READY FOR LOADING 

FIRST BOMB CONTAINER IN POSITION 

ORDER OF LOADING WHEN IN POSITION CONTAINERS 
BOMB CONTAINERS ARE LIFTED FROM TROLLEYS INTO 

NACELLE BY A SIMILAR METHOD 
TO THAT USED IN LOADING THE 

oe — FUSELAGE BOMB BAY. 

r 7 la | 13! 13 | 

3° 5 fo CSL 
SCALE IN FEET 

; ee 
eee 

ARRANGEMENT OF LOADING WING NACELLES (VERTICAL TIER STOWAGE) 

AVRO 698 SPECIFICATION 8.35/46 

1R.D.370
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GUIDE FOR TRUNNION POSITIONED boo oe : 
ONE ON EACH SIDE ON BOMB COFG. . a a 

1 

| 
i 
{ 

| 

RELEASE UNIT OPERATION. wa 

THE WEIGHT OF THE BOMB 
ACTING ON THE OFFSET LINKAGE BOMB RELEASE 
OF THE LOWER STRUT TOGETHER MECHANSM 
WITH THE SPRING LOADING 25° AFT OF BOMB 
RETRACTS & RETANS THE RELEASE COFG, (REMOVABLE 
UNTIL IT IS RE-COCKED. COMPLETE IN CASING.) 

VICKERS NQI UNIT. 

SQUARE ON HANDLE ENGAGES 
HERE TO COCK RELEASE. 

AVRO 698. DETAILS OF MECHANISMS FOR VERTICAL STACKING OF BOMBS. 

DETAIL OF CRUTCHING MECHANISM. 
SCRAP VIEW ON AA 

RETRACTABLE CRUTCHING ARMS POSITIONED 
9° FORWARD 8 II AFT OF BOMB C.OF G. 
CRUTCH OPERATION, 
NSERT HANDLE, COCK - THEN CRUTCH. 
WHEN BOMB IS RELEASED CRUTCH 
N_ EXTENDED POSITION UNTIL THE NEXT 
BOMB IS RELEASED. THE BOMB THEN 
KNOCKS THE CRUTCH OVER ITS DEAD 
CENTRE. THE COMPRESSION LINK SNAPS 
HOME THE CRUTCH & RETAINS IT IN THE 
RETRACTED POSITION UNTIL IT IS RE-COCKED. 

Oo. 12.3.4 5 a ae 

“SCALE. IN INCHES 

SPECIFICATION B 35/46. 



NOTE:-FUZING OPERATIONS ON EACH BOMB 
__-7 CRANE CABLE. ARE MADE FROM ABOVE AFTER IT 

vt IS CRUTCHED AND BEFORE NEXT 
BOMB IS INSERTED. 

_-~ CONTAINER BEING LOADED. 
ba 

FR | 
Sf - Ti : 7 _-— STANDARD AIRFIELD BOMB TRANSPORTER 
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SCALE. 

AVRO 698. METHOD OF LOADING CONTAINER WITH BOMBS IN VERTICAL TIER STOWAGE. SPECIFICATION B. 35/46. 
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PAGE. 24: 

AVRO 698 SPECIFICATION B35/46.
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AVRO 698. SPECIFICATION B.35/46



SECRET PAGE 32 

ICANN, STANDARD 0 ANOS ERE, + 96¢ 

TAKE-OFF wees " LB.x 1000 ons 

AVRO 698 SPECIFICATION B35 /46,



| EeRRATE ‘SUMMER RIMES OE RE 
FOUR BRISTOL  ORYMEUS (| BOL. 3 RATING } ENGINE. : 

AVRO 698 SPECIFICATION B 35/46
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AVRO 698 SPECIFICATION B.35/46
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_ LANDING DISTANCES _ 

on ‘BRISTOL OLYMPUS’ (B-OL.3. RATING) ENGINES 

"GROUND. RUN 

_ AVRO 698 SPECIFICATION B.35/46
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ie DROP TANKS. 
10,000 Ib. SPECIAL 

BOMB. 
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AVRO 698 SPECIFICATION B35/46 
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